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From: ELR Consulting A

Project: 100N Field Remediation — Soil Full Protocol - Waste Site UPR-100-N-6
Subject: Radiochemistry - Data Package No. K3969-EB

INTRODUCTION

This memo presents the results of data validation on Data Package No. K3969
prepared by Eberline Services (EB). 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

J1IPWW1 8/7/12 ' Soil C See note 1
JIPWW?2 8/7/12 Soil C See note 1
JIPWW3 8/7/12 Soil C See note 1
J1PWW4 8/7/12 Soil C See note 1
JIPWWS5 8/7/12 Soil C See note 1
JIPWW6 8/7/12 Soil C See note 1
JIPWW7 8/7/12 Soil C See note 1
J1PWW8 8/7/12 Soil C See note 1
JIPWW9 8/7/12 - Soil C See note 1
J1PWXO0 8/7/12 Sail C See note 1
J1IPWX1 8/7/12 Soil -C See note 1
JIPWX2 8/7/12 Soll C See note 1
J1PWX3 8/7/12 Soil C See note 1

1 ~ Tritium, nickel-63, carbon-14, total strontium, alpha spectroscopy and gamma spectroscopy.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100-N Area Sampling and Analysis Plan
for CERCLA Waste Sites (DOE/RL-2005-92, Rev. 0, October 2006). 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
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DATA QUALITY PARAMETERS
Holding Times

Holding times are caiculated from Chain-of-Custody forms to determine the validity of
the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.

- Preparation (Method) Blanks
L'aboratory Blanks |

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results indicate
the presence of an analyte above the minimum detectable activity (MDA), the following
qualifiers are applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J%; sample results below the MDA
are qualified as undetected and flagged "U"; sample results above the MDA and greater
than five times the highest blank concentration are not qualified.

All laboratory blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

- Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable LCS or BSS and
matrix spike (MS) recovery range is 70-130%. In addition, samples may be spiked with
a radiochemical tracer to assist in isolating the radioisotope of interest with the yield of
the tracer being used in calculating sample activity. The acceptable range for tracer
recovery is 20% to 105%. Spike sample resuits outside the above ranges result in
associated sample results being qualified as estimates, or not qualified, depending on
the activity of the individual sample. Results are rejected for LCS/BSS recoveries of
less than 30% and tracer recoveries of less than 20%, and tracer recoveries of greater
than 115% for detected results.

Due to the lack of an LCS analysis,. all uranium-235 (aspec), throium-228 (aspec) and
thorium-232 (aspec) results were qualified as estimates and flagged "J".
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Due to the lack of a matrix spike analysis, all tritium and carbon-14 results were‘
qualified as estimates and flagged "J".

All other accuracy results were acceptable.

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of duplicate matrix spike 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 contract required detection limit (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.

Al duplicate results were acceptable.

Field Duplicates

One set of field duplicates (J1PWW4/J1PWX3) were submitted for analysis. Field
duplicates are compared using the same criteria s for laboratory duplicates. The RPD
for cesium-137 (56%) was outside QC limits. Under the WCH statement of work, no
qualification is required. All other field duplicate results were acceptable.

Detection Levels
Reported analytical detection levels for undetected analytes are compéred against the
remaining waste sites RQLs to ensure that laboratory detection levels meet the required
criteria. Seven analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required. All other analytes met the RQL.
- Completeness
Data package No. K3969 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.
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MINOR DEFICIENCIES
The following minor deficiencies were noted:

e Due to the lack of an LCS analysis, all uranium-235 (aspec), throium-228 (aspec)
and thorium-232 (aspec) results were qualified as estimates and flagged "J".

¢ Due to the lack of a matrix spike analysis, all tritium and carbon-14 results 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. '

Seven analytes exceeded the RQL. Under the WCH statement of work, no qualification
is required.
REFERENCES

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

DOE/RL-2005-92, Rev. 0, 100-N Area Sampling and Analysis Plan for CERCLA Waste
Sites, U.S. Department of Energy, October 2006.
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Qualifiers which may be applied by data validators in compliance with the WCH
statement of work are as follows:

u

uJ

UR

Indicates the compound or analyte was analyzed for and not detected above
the minimum detectable activity (MDA) in the sample. The value reported is
the sample result corrected for sample dilution and moisture content by the
laboratory. The data is usable for decision making purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the sample.
Due to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision making
purposes.

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. ' '

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.



Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

Carbon-14

SDG: K3969 REVIEWER: | Project: PAGE_1 OF 1
ELR UPR-100-N-6

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

Uranium-235 (aspec) J All No LCS analysis

Thorium-228 (aspec)

Thorium-232 (aspec)

Tritium J All No MS analysis

* _ 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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EBERLINE ANALYTICAL-RTI CEMOND

SAMPLE DELIVERY GROUP K3969

7750-001 J1PWWl
DATA SHEET
sDG 7750 Client/Case no Hanford SDG_K3969

contact Joseph Verville

Lab sample id $208025-01

Dept sample id

7750-001

Received 08/10/12

% solids _98.4

Contract No. S00W235A01

Cclient sample id J1PWW1 .
Location/Matrix UPR-100-N-6 Verif  Sample SOIL

Collected/Weight 08/07/12 11:315
Custody/SAF No RC-189-088

1024

RC-183

V/

Q\{ﬁ(u—r

RESULT 20 BRR RDL QUALI-
ANALYTE CAS NO pCi/g {COUNT) pCi/g pci/g FIERS TEST
Tritium 10028-17-8 -0.493 2.0 3.55 10.0 LY H
Carbon 14 14762-75-5 0.786 0.54 0.881 1.00 vl c
Nickel 63 13981-37-8 0.309 2.0 3.41 30.0 U NI_L
Total Stxrontium SR-RAD 0.110 0.11 0.195 1.00 15} SR
Thorium 228 14274-82-9 0.865 0.18 0.113 1.00 J TH
Thorium 230 14269-63-7 0.589 0.30 0.284 1.00 TH
Thorium 232 TH-232 0.691 0.14 0.060 1.00 3 TH
Uranium 233/234 U-233/234 0.522 0.27 0.250 1.00 u
Uranium 235 15117-96-1 0.040 0.078 0.302 1.00 vd U
Uranium 238 U-238 0.457 0.286 0.250 1.00 U
Plutonium 238 13981-16-3 0 0.060 0.230 1.00 U PU
Plutonium 239/240 PU-239/240 0.030 0.060 0.230 1.00 U PU
Potassium 40 13966-00-2 14.4 0.57 0.260 GAM
Cobalt €0 10198-40-0 0.062 0.023 0.024 0.050 GAM
Ceaium 137 10045-97-3 0.402 0.037 0.030 0.100 GAM
Radium 226 13982-63~3 0.567 0.056 0.051 0.100 GAM
Radium 228 15262-20-1 0.812 0.12 0.109 0.200 GAM
Europium 152 14683-23-9 18§ 0.072 0.100 U GAM
Europium 154 15585-10-1 U 0.088 0.100 U GAM
Europium 155 14391-16-3 1} £.083 0.100 U GAM
Thorium 228 14274-82-9 0.788 0.038 0.035 GAM
Thorium 232 TH-232 0.812 0.12 0.109 GAM
Uranium 235 15117-96-1 . u 0.164 0.300 U GAM
Uranium 238 U-238 u 2.72 10.0 U GAM
Americium 241 14596-10-2 U 0.161 0.300 U GAM

DATA

SHEETS

Page 1

SUMMARY DATA SECTION

Page 15
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Lab id EBRLNE
Protocol RC-189
Version Ver 1.0
Form DVD-DS__
Version 3.06 .
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EBERLINE
SAMPLE DELIVERY GROUP K3969

7750-002

DATA

SHEET

ANALYTICAL-RICH MOND

JlPWWZ

sDG 1750

Client/Case no

Contact Joseph Verville

Contract

Lab sample id 8208025-02

Client sample id

Hanford

SDG_K3969 .

No. S00W235A01

J1PWW2

Dept sample id 7750-002 Location/Matrix UPR-100-N-6 Verif.Sample SOIL
Received 08/10/312 Collected/Weight 08/07/12 10:05_ 1000 g
% solids _95.4 Custody/SAF No RC-189-088 RC-189
rq l e
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) . pCi/g pCl/g FIERS TBST
Tritium 10028-17-8 -2.06 1.9 3.43 10.0 vy H
Carbon 14 14762-75-5 0.865 0.48 0.780 1.00 :r’ C
Nickel 63 13981-37-8 3.43 2.2 3.58 30.0 u NI_L
Total Strontium SR-RAD 0.130 0.15 0.272 1.00 U SR
Thorium 228 14274-82-9 0.874 0.37 0.279 1.00 ‘:I TH
Thorium 230 14269-63-7 0.291 0.36 0.670 1.00 u TH
Thorium 232 TH-232 0.727 . 0.30 0.278 1.00 :S— TH
Uranium 233/234 U-233/234 0.627 0.27 '0.200 1.00 u
Uranium 2385 15117-96-1 0.063 0.063 0.242 1.00 U:j U
Uranium 238 U-238 0.888 0.32 0.200 1.00 U
plutonium 238 13981-16-3 0.042 0.17 0.324 1.00 U PU
Plutonium 239/240 PU-239/240 0.550 0.34 0.323 1.00 PU
pPotassium 40 13966-00-2 13.8 0.61 0.213 GAM
Cobalt 60 10198-40-0 0.086 0.030 0.030 0.050 GAM
Cesium 137 10045-97-3 0.355 0.033 0.030 0.100 GAM
rRadium 226 13982-63-3 0.444 0.050 0.049 0.100 GAM
Radium 228 15262-20-1 0.742 0.11 0.112 0.200 GAM
Europium 152 14683-23-9 u 0.073 0.100 U GAM
Europium 154 15585-10-1 u 0.084 0.100 U GAM
Europium 155 14391-16-3 u 0.092 0.100 8} GAM
Thorium 228 14274-82-9 0.693 0.040 0.036 GAM
Thorium 232 TH-232 0.742 0.11 0.112 GAM
Uranium 235 15117-96~1 U 0.182 0.300 o} GaM
Uranium 238 U-238 u 3.44 10.0 U GAM
Americium 241 14596-10-2 U 0.116 0.300 g GAM

DATA SHEETS
page 3

SUMMARY DATA SECTION

Page 17
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EBERLINE
SAMPLE DELIVERY GROUP XK3969

7750-003

DATA

SHEET

ANALYTICAL-RI CHMOND

J1PWW3

sDG 71750

Contact Joseph Verville

Lab sample id $208025-03
Dept sample id 7750-003
Received 08/10/12
% solids _97.5 .

Client/Case no
Contract

Client sample id
Location/Matrix
Collected/Weight

Custody/SAF No

Hanford

No. S00W235A01

SDG_K3968

J1PWW3

UPR-100-N-6 verif.Sample SOIL

08/07/12 11:085

S e

867 9.

RC-189-088

RC-189

Vﬂ\ﬁ(‘?-

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 10028-17-8 -1.44 2.2 3.89 10.0 U:Y. H
carbon 14 14762-75-5 0.953 0.52 0.848  1.00 T c
Nickel 63 13981-37-8 5.38 2.2 3.32 30.0 NI_L
Total Strontium SR-RAD 0.119 0.14 0.262 1.00 u SR
Thorium 228 14274-82-9 1.19 0.38 0.234 1.00 T TH
Thorium 230 14269-63-7 0.701 0.43 0.602 1.00 TH
Thorium 232 TH-232 1.31 0.44 0,233 1,00 ¥ TH
Uranium 233/234 U-233/234 1,30 0.39 0.237 1.00 U
Uranium 235 15117-96-1 0.112 0.15 0.286 1.00 vd U
Uranium 238 U-238 1.82 0.52 0.237 1.00 u
plutonium 238 13981-16-3 -0.038 0.076 0.292 1.00 u PU
Plutonium 239/240 PU-239/240 0 0.076 0.292 1.00 U PU
Potassium 40 13966-00-2 18.1 0.92 0.500 GAM
Cobalt 60 10198-40-0 0.051 0.050 0.049 0.050 GAM
cesium 137 10045-97-3 0.689 0.055 0.046 0.100 GAM
Radium 226 13982-63-3 0.687 0.079 0.076 0.100 GAM
Radium 228 15262-20-1 1.07 0.14 0.130 0.200 GAM
Europium 152 14683-23-9 U 0.105 0.100 U GAM
Buropium 154 15585-10-1 U 0,140 0.100 U GAM
Buropium 155 14391-16-3 U 0.091 0.100 U GAM
Thorium 228 14274-82-9 1,24 0.065 0.058 GAM
Thorium 232 TH-232 1.07 0.14 0.130 GAM
Uranium 235 15117-96-1 U 0.490 0.300 U GAM
Uranium 238 u-238 U 4,86 10.0 U GAM
Americium 241 14596-10-2 U 0.037 0.300 U GAM

DATA SHEETS
Page 5

SUMMARY DATA SECTION

Page 19
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Lab id EBRLNE
protocol RC-183
Version Ver 1.0
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EBERLINE ANALYTICAL- RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-004 J1PWW4
DATA SHEE T
sDG 77180 Client/Case no Hanford spG_K3969
contact Joseph verville Contract No. SQOW235A0%
Lab sample id §208025-04 client sample id J1PWW4
Dept sample id 7750-004 Location/Matxrix UER- 0-N-6 V mple SOIL
Received 08/10/12 Collected/Weight 08/07/12 10:15 _ 281 d_
% solids _87.9 custody/SAF No RC-189-088 RC-189
pqlole
RESULT 20 ERR MDA RDL QUALI~-

ANALYTE CAS NO pci/g  (COUNT) pci/g pCi/g FIERS TEST
Tritium 10028-17-8 -0.174 2.2 3.77 10.0 U':I H
Carbon 14 14762-75-5 0.811 0.52 0.850 1.00 II:Y C
Nickel 63 13981-37-8 1.75 2.0 3.30 30.0 U NI_L
Total Strontium SR-RAD 0.049 0.096 0.186 1.00 U SR
Thorium 228 14274-82-9 0.823 0.42 0.315 1.00 T TH
Thorium 230 14269-63-7 0.370 0.41 0.696 1.00 g TH
Thorium 232 TH-232 0.657 0.33 0.314° 1.00 :r TH
Uranium 233/234 U-233/234 0.939 0.35 0.218 1.00 u
Uranium 235 15117-96-1 0.034 0.069 0.264 1.00 U :Y U
Uranium 238 U-238 0.427 0.23 0.218 1.00 U
plutonium 238 13981-16-3 0 0.062 0.239 1.00 U PU
pPlutonium 239/240 PU-239/240 0 0.062 0.239 1.00 u PU
Potassium 40 13966-00-2 11.8 0.59 0.240 GAM
Cobalt 60 10198-40-0 0.061 0.028 0.028 . 0.050 GAaM
Cesium 137 10045-97-3 0.799 0.047 0.036 0.100 GAM
Radium 226 13982-63-3 0.437 0.063 0.059 0.100 GAM
Radium 228 15262-20-1 0.724 0.13 0.124 0.200 GAM
Europium 152 14683-23-9 U 0.064 0.100 U GAM
Europium 154 15585~10-1 U 0.097 0.100 U GAM
Buropium 155 14391-16-3 u 0.086 0.100 U GAM
Thorium 228 14274-82-9 0.658 0.038 0.037 GAM
Thorium 232 TH-232 0.724 0.13 0.124 GAM
Uranium 235 15117-96-1 u 0.169 .0.300 u GAM
Uranium 238 U-238 u > 3.58 10.0 U GAM
Americium 241 14596-10-2 U 0.109 0.300 U GAM

DATA SHEETS
rage 7

SUMMARY DATA SECTION

Page 21

Lab id EBRLNE
protocol RC-183
version Vexr 1.0
Form DVD-DS___
version 3.06 _ .
Report date og/22/12
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EBERLIN

7750-005

E ANALYTICAL- RICHMOND

SAMPLE DELIVERY GROUP K3969

DATA

J1PWW5
SHEET

-

sSDG 7750

Contact Joseph verville

Lab sample id 5208025-05
Dept sample id 7750-005

Client/Case no Hanford
Contract No. SQ0W235A01

SDG_K3969

Cclient sample id J1PWWS
Location/Matrix UPR-100-N-6 Verif .gample SOIL

Received 08/10/12 Collected/Weight 08/07/12 10:12 986 g
¥ solids _97.6 . custody/SAF No RC-189-088 RC-185
iw//‘z‘(q“z-
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 10028-17-8 ~-0.819 2.2 3.79 10.0 UJ- H
Carxrbon 14 14762-75-5 1.03 0.53 0.850 1.00 C
Nickel 63 13981-37-8 -0.482 1.8 3.11 30.0 U NI_L
Total Strontium SR-RAD 0.057 0.13 0.246 1.00 U SR
Thorium 228 14274-82-9 0.632 0.14 0.105 1.00 :r TH
Thorium 230 14269-63-7 0.748 0.29 0.260 1.00 TH
Thorium 232 TH-232 0.844 0.15 0.066 1.00 :r TH
Uranium 233/234 U-233/234 0.424 0.23 0.216 1.00 U
Uranium 235 15117-96-1 0 0.068 0.262 1.00 (J:r U
Uranium 238 U-238 0.538 0.23 0.216 1.00 U
plutonium 238 13981-16-3 -0.032 0.064 0.245 1.00 u pPU
Plutonium 239/240 pPU-239/240 0 0.064 0.245 1.00 u PU
Potassium 40 13966-00-2 12.2 0.98 0.543 GAM
Cobalt 60 10198-40-0 U 0.064 0.050 s} GAM
Cesium 137 10045-97-3 0.448 0.060 0.054 0.100 GAM
Radium 226 13982-63-3 0.419 0.092 0.089 ¢.100 GAM
Radium 228 15262-20-1 0.936 0.25 0.223 0.200 GAM
Buropium 152 14683-23-9 U 0.134 0.100 U GAM
Europium 154 15585-10-1 u 0.186 0.100 U GaM
Buropium 155 14391-16-3 u 0.162 0.100 U GAM
Thorium 228 14274-82-9 0.883 0.11 0.101 GAM
Thorium 232 TH-232 0.936 0.25 0.223 GAM
Uranium 235 15117-96-1 U . 0.300 u GAM
Uranium 238 U-238 U 6.65 10.0 U GAM
© Americium 241 14596-10-2 U 0.425 0.300 u GAM

DATA SHEETS
page 9

SUMMARY DATA SECTION

page 23

Lab id EBRLNE
Protocol RC-189
Version Ver 1.0

Form DVD-DS__
Version 3.06
Report date 8/22/12
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EBERLINE

ANALYTICAL-RI CHMOND

SAMPLE DELIVERY GROUP K3969

7750-006

DATA

SHEET

J1PWWE

f sDG 1750

Contact Joseph verville

Lab sample id §208025-06

Client/Case no
Contract

Client sample id

Hanford
No. S00W235A01

SDG_K3963

J1PWWe

Dept sample id 7750-006 Location/Matrix UPR-100-N-§ verif.sample SOIL
Received 08/10/12 Collected/Weight 08/07/12 10:57 996 9
% solids _98.4 Custody/SAF No RC-189-088 RC-189
V/ﬂ/\lﬁ\tL
RESULT 20 ERR MDA RDL QUALI-

ANALYTE cas NO pCi/g  (COUNT) pci/g pCi/g FPIERS TEST
Tritium 10028-17-8 -0.728 2.1 3.64 10.0 vy H
carbon 14 14762-75-5 1.06 0.50 0.808 1.00 jay c
Nickel 63 13981-37-8 4.91 2.0 3.01 30.0 NI_L
Total Strontium SR-RAD -0.021 0.15 0.296 1.00 U SR
Thorium 228 14274-82-9 0.960 0.18 0.097 1.00 Y TH
Thorium 230 14269-63-7 0.937 0.31 0.270 1.00 TH
Thorium 232 TH-232 0.814 0.16 0.070 1.00 T TH
Uranium 233/234 U-233/234 2.44 0.64 0.252 1.00 _ U
Uranium 235 15117-96-1 0.080 0.080 0.306 1.00 ud U
Uranium 238 ‘U-238 3.93 0.82 0.252 1.00 U
plutonium 238 13981-16-3 0 0.053 0.203 1.00 U PU
plutonium 239/240 PU-239/240 0.027 0.053 0.203 1.00 U PU
Potassium 40 13966-00-2 14.8 0.66 0.206 GAM
Cobalt 60 10198-40-0 0.052 0.027 0.030 0.050 GAM
Cesium 137 10045-97-3 0.208 0.029 0.031 0.100 GAM
Radium 226 13982-63-3 0.500 0.054 0.051 0.100 GAM
Radium 228 15262-20-1 0.870 0.13 0.116 0.200 GAM
Europium 152 14683-23-9 U 0.076 0.100 U GAM
Europium 154 15585-10-1 U 0.091 0.100 U GAM
Europium 155 14391-16-3 U 0.088 0.100 U GAM
Thorium 228 14274-82-9 0.799 0.041 0.033 ' GAM
Thorium 232 TH-232 0.870 0.13 0.116 GAM
Uranium 235 15117-96-1 U 0.162 0.300 U aaM
Uranium 238 U-238 U 3.38. 10.0 U GAM
Americium 241 14596-10-2 U 0.048 0.300 U GAM

r Lab id EBRINE

DATA SHEETS
Page 11

SUMMARY DATA SECTION

Page 25

19

protocol RC-189
version Ver 1.0
Form DVD-DS
Version 3.06
Report date 08/22/12




EBERLINE
SAMPLE DELIVERY GROUP K3969

7750-007

DATA

SHEET

ANALYTICAL-RICHMOND

J1PWW7

SDG 71590

Client/Case no

Hanford

SDG_K3969

contact Joseph Verville Contract No. S00W235A01
Lab sample id 5208025-07 Client sample id J1PWW7
Dept sample id 7750-007 Location/Matrix UPR-100-N-6 Verif.Sample SQIL
Received 08/10/12 collected/Weight 08/07/12 10:52 1021 g
% solids _398. Custody/SAF No RGQ-189-088 RC-189
)~ alaln
RESULT 20 ERR MDA RDL QUALI~
ANALYTE CAS NO pCi/g {COUNT) pcl/g pCi/g PIERS TEBT
Tritium 10028-17-8 -1.41 2.1 3.82 10.0 VAY H
Carbon 14 14762-75-5 0.846 0.53 0.862 1.00 vy c
Nickel 63 13981-37~8 0 1.8 3.15 30.0 u NI L
Total Strontium SR-RAD -0.009 0.14 0.288 1.00 U SR
Thorium 228 14274-82-9 1.00 0.18 0.107 1.00 :I TH
Thorium 230 14269-63-7 0.612 0.29 0.263 1.00 TH
Thorium 232 TH-232 0.967 0.17 0.053 1.00 :r TH
Uranium 233/234 U-233/234 0.511 0.32 0.300 1.00 U
Uranium 235 15117-96-1 0 0.095 0.364 1.00 (I:S u
Uranium 238 U-238 0.825 0.40 0.300 1.00 i8]
Plutonium 238 13981-16-3 -0.028 0.057 0.217 1.00 U PO
Plutonium 239/240 PU-239/240 0 0.057 0.217 1.00 U PU
Potassium 40 13966-00-2 11.3 0.47 0.280 GAM
Cobalt 60 10198-40-0 U 0.024 0.050 U GAM
Cesium 137 10045-97-3 0.076 0.022 0.025 0.100 GAM
Radium 226 13982-63-3 0.401 0.046 0.044 0.100 GAM
Radium 228 15262-20-1 0.689 0.12 0.104 0.200 GAM
Europium 152 14683-23-9 U 0.056 0.100 U GAM
Buropium 154 15585-10-1 0} 0.073 0.100 U GAM
'Europium 155 14391-16-3 U 0.047 0.100 18] aaM
Thorium 228 14274~-82-3 0.696 0.038 0.031 aAaM
Thorium 232 TH-232 0.689 0.12 0.104 GAM
Uranium 235 15117-96-1 9} 0.195 0.300 U GAM
Uranium 238 U-238 U 2.50 10.0 U GAM
Americium 241 14556-10-2 u 0.025 0.300 U GAM

DATA SHEETS
Page 13

SUMMARY DATA SBECTION

Page 27
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Lab id EBRLNE
Protocol RC-189
Version Ver 1.0
Form DVD-DS
version 3.06
Report date 08/22/12




EBERLINE
SAMPLE DELIVERY GROUP K3969

7750-008

DATA

ANALYTICAL-RIC HMOND

J1PWW8
SHEET ‘

sDG@ 7750

Contact Joseph verville

Lab sample id §208025-08
Dept sample id 7750-008

Client/Case no Hanford
Contract No. SOO0W235A01

SDG_K3969

Client sample id J1PWW8
lLocation/Matrix UPR-100-N-6 verif.Sample SOIL

Received 08/10/12 Collected/Weight 08/07/12 10:45 1100 g
% solids _99.1 : Custody/SAF No RC-189-088 RC-189
}f’igﬁlctlen
RESULT 20 ERR MDA RDL QUALI -
ANALVYTE CAS NO pCi/g {COUNT) pCi/g pCi/g FIERS TEBST
Tritium 10028-17-8 -2.00 2.0 3.60 10.0 U; H
Carbon 14 14762-75-5 1.27 0.49 0.792 1.00 c
Nickel 63 13981-37-8 0.208 1.9 3.22 30.0 U NI_L
Total Strontium SR-RAD 0.096 0.12 0.233 1.00 U SR
Thorium 228 14274-82-9 0.733 0.17 0.091 1.00 :I— TH
Thorium 230 14269-63-7 0.527 0.30 0.293 1.00 TH
Thorium 232 TH-232 0.675 0.15 0.079 1.00 T TH
Uranium 233/234 U-233/234 0.433 0.25 0.237 1.00 18]
Uranium 235 15117-96-1 0 0.075 0.286 1.00 U j u
Uranium 238 U-238 0.711 0.32 0.237 1.00 U
Plutonium 238 13981-16-3 0.024 0.094 0.180 1.00 u PU
Plutonium 239/240 PU-239/240 0.071 0.094 0.180 1.00 U PU
Potassium 40 13966-00-2 14.8 0.20 0.085 GAM
Cobalt 60 10198-40-0 0.108 0.011 0.011 0.050 GAM
Cesium 137 10045-97-3 0.487 0.013 0.011 0.100 GAM
rRadium 226 13982-63-3 0.510 0.019 0.017 0.100 GAM
Radium 228 15262-20-1 0.754 0.040 0.038 0.200 GAM
Europium 152 14683-23-9 U 0.023 0.100 i8] GAM
Europium 154 15585-10-1 U 0.028 0.100 U GAM
Europium 155 14391-16-3 U 0.048 0.100 U GAM
Thorium 228 14274-82-9 0.754% 0.013 0.012 GaM
Thorium 232 TH-232 0.754 0.040 0.038 GAM
Uranium 235 15117-96-1 U 0.088 0.300 U GAM
Uranium 238 U-238 8] 1,00 10.0 U GAM
Americium 241 14596-10-2 U 0.053 0.300 U GAM
rﬁ Lab id EBRLNE

DATA SHEETS
page 15
SUMMARY DATA SECTION
Page 29

R erma

Protocol RC-189
Version Ver 1.0
Form DVD-DS
version 3.06
Report date 08/22/12
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EBERLINE ANAL YyTICAL-RICH MOND

SAMPLE DELIVERY GROUP K3969%

7750-009 J1PWWS
DATA SHEE T
sDG 1750 Client/Case no Hanford SDG_K3969
Contact Joseplh Verville Contract No. SQQW235A01 .
Lab sample id $208025-09 Client sample id J1PWWI
Dept sample id 7750-00Q32 Location/Matrix UPR-100-N-6 verif.Sample SOIL
Received 08/10/12 Collected/Weight 08/07/12 10:40 __ 351 d
% solids _289.3 Custody/SAF No RC-189-088 RC-189
el
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pci/g  (COUNT) pcl/g pci/g PIRRS  TEST
Tritium 10028-17-8 -1.53 2.1 3.68 10.0 uy H
Ccarbon 14 14762-75-5 1.00 0.49 0.788 1.00 J c
Nickel 63 13981-37-8 1.53 1.9 3.20 30.0 U NI_L
Total Strontium SR~RAD 0.137 0.11 0.195 1.00 U SR
Thorium 228 14274-82-9 0.869 0.38 0.297 1.00 J TH
Thoxrium 230 14269-63-7 0.496 0.44 0.592 1.00 u TH
Thorium 232 TH-232 0.867  0.32 0.237  1.00 I TH
Uranium 233/234 U-233/234 0.534 0.26 0.194 1.00 U
Uranium 235 15117-96-1 0.092 0.12 0.235 1.00 tJ;]" U
Uranium 238 U-238 0.915 0.31 0.194 1.00 U
Plutonium 238 13981-16-3 0 0.048 0.183 1.00 u PU
plutconium 239/240 PU-239/240 0.024 0.048 0.183 1.00 U PU
potassium 40 13966-00-2 15.6 0.21 0.079 GBM
Cobalt 60 "10198-40-0 0.064 0.010 0.011 0.050 GaM
Cesium 137 10045-97-3 0.430 0.010 0.007 0.100 GAM
Radium 226 13982-63-3 0.584 0.019 0.017 0.100 GAM
Radium 228 15262-20-1 0.896 0.037 0.033 0.200 GAM
Furopium 152 14683-23-9 U 0.023 0.100 U GAM
Buropium 154 15585-10-1 U 0.027 0.100 U GAM
Europium 155 14391-16-3 U 0.039 0.100 U GAM
Thorium 228 14274-82-9 0.877 0.014 g.012 GAM
Thorium 232 TH-232 0.896 0.037 0.033 GAM
Uranium 235 15117-96-1 o) 0.093 0.300 v) GAM
Uranium 238 U-238 U 1.01 10.0 o] GAM
Americium 241 14596-10-2 U 0.040 0.300 U GaM

DATA SHEETS
page 17
SUMMARY DATA SECTION
Page 31

Tab id EBRLNE
Protocol RC-183
Version Ver 1.0 __

Form DVD-DS
Version 3.06

Report date 08/22/12
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EBERLINE ANALYTICAL- RICHMOND
SAMPLE DELIVERY GROUP K33969
7750-010 J1PWX0

DATA SHEEBT

8DG 71750
Contact Jogeph Verville

Client/Case no Hanford SDGE _K3969

Contract No. SQQ0W235A01

Lab sample i1d $208025-310

Client sample id J1PWXO0

Dept sample id 7750-010 Location/Matrix -100-N- mple SOIL
Received 08/10/12 Collected/Weight 08/07/12 10:35 858 g
% zolids _98.5 Custody/SAF No R(G-183-088 RC-189
G
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pci/g pci/g FIERS TEST
Tritium 10028-17-8 0.672 2.1 3.63 10.0 U:rl H
Carbon 14 14762-75-5 0.804  0.50 0.807 1.00 X c
Nickel 63 13981-37-8 1.00 1.8 3.09 30.0 o NI_L
Total Strontium SR~RAD 0.082 0.15 0.279 1.00 U SR
Thorium 228 14274-82-9 0.808 0.37 0.343 1.00 :r— TH
Thorium 230 14269-63-7 0.851 0.54 0.759 1.00 X)—. TH
Thorium 232 TH-232 1.03 0.46 0.343 1.00 :fv- TH
Uranium 233/234 U-233/234 0.447 0.24 0.228 1.00 U
Uranium 235 15117-96-1 0.108 0.14 0.276 1.00 g :S' U
Uranium 238 U-238 0.596 0.24 0.228 1.00 U
Plutonium 238 13981-16-3 0 0.046 0.176 1.00 U PU
Plutonium 239/240 PU-239/240 0.597 0.23 0.176 1.00 PU
Potassium 40 13966-00-2 12.8 0.34 0.166 GAM
Cobalt 60 10198-40-0 U 0.056 0.050 U GAM
Cesium 137 10045-97-3 0.107 0.019 0.020 0.100 GAM
Radium 226 13982-63-3 0.563 0.034 0.032 0.100 GAM
Radium 228 15262-20-1 0.861 0.088 0.077 0.200 GAM
Buropium 152 14683-23-~-9 U 0.045 0.100 U GAM
Buropium 154 15585-10-1 U 0.060 0.100 U GAM
Buropium 155 14391-~16~3 U 0.055 0.100 U GAM
Thorium 228 14274~82-9 1.03 0.038 0.035 GAM
Thorium 232 TH-232 0.861 0.088 0.077 GAM
Uranium 235 15117-96~-1 8] 0.109 0.300 o} GAM
Uranium 238 U-238 U 2.12 10.0 U GAM
Americium 241 14596-10-2 U 0.148 0.300 U GAM

DATA SHERTS
Page 19

SUMMARY DATA SECTION

Page 33
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Lab id EBRLNE

Protocol RC-189
Versgion Ver 1.0

Form DVD-DS

Version 3.06
Report date 08/22/12




EBERLINE ANALYTICAL- RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-011 J1PWX1
DATA SHEET
sDG 7750 Client/Case no Hanford SDG_K3969
Contact Jogeph Verville Contract No, SO00W235A01
Lab sample id $208025-11 Client sample id JLPWX1

Dept sample id 7750-011 Location/Matrix UPR-100-N-6 verif.Sample SOIL
Received 08/10/12 collected/Weight 08/07/12 10:30 1032 g
¥ solids _98.2 Custody/SAF No RC-189-088 RC-189
) alaln
/
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTHE CAS NO pCi/g: (COUNT) pCi/g pCi/g PIERS TEST
Tritium 10028-17-8 -1.49 2.1 3.72 10.0 U%gf H
Carbon 14 14762-75-5 1.18 0.51 0.820 1.00 C
Nickel 63 13981-37-8 0.188 1.7 2.91 30.0 U NI_L
Total Strontium SR-RAD -0.018 0.15 0.299 1.00 u SR
Thorium 228 14274-82-9 0.587 0.34 0.321 1.00 :r TH
Thorium 230 14269-63-7 0.418 0.42 0.709 1.00 U TH
Thorium 232 TH-232 0.837  0.34 0.320  1.00 3 TH
Uranium 233/234 U-233/234 0.608 0.28 0.259 1.00 u
Uranjium 235 15117-96-1 0.041 0.082 0.313 1.00 U 3’ 184
Uranium 238 U-238 0.642 0.28 0.259 1.00 u
Plutonium 238 13981-16-3 -0.029 0.058 0.220 1.00 U PU
Plutonium 239/240 PU-239/240 0.086 0.12 0.220 1.00 U PU
Potassium 40 13966~-00-2 13.8 0.22 0.085 GAM
Cobalt 60 10198-40-0 0.062 0.010 0.010 0.050 GAM
Cesium 137 10045-97-3 0.212 0.008 0.007 0.100 GAM
Radium 226 13982-63-3 0.478 0.020 0.018. 0.100 GAM
Radium 228 15262-20-1 0.757 0.038 0.036 0.200 GAM
Buropium 152 14683-23-9 u 0.024 0.100 U GAM
Buropium 154 15585-10-1 U 0.028 0.100 et GAM
Europium 155 14391-16-3 U 0.039 0.100 U GAM
Thorium 228 14274-82~9 0.73% 0.014 0.011 GAM
Thorium 232 TH-232 0.757 0.038 0.036 GAM
Uranium 235 15117-96-1 g 0.109 0.300 ) GAM
Uranium 238 U-238 U 1.26 10.0 U GAM
Americium 241 14596-10-2 U 0.016 0.300 U GAM

DATA SHERTS
Page 21
SUMMARY DATA SECTION
pPage 35
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Version Ver 1.0
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Version 3.06
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EBERLINE ANALYTICAL-RICH MOND
SAMPLE DELIVERY GROUP K3969

7750-012

DATA

SHEET

J1PWX2

SDG 7150

Contact Jogeph Verville

Lab sample id 8208025-12

Dept sample id

7750-012

Received 08/10/12

Client/Case no Hanford

SDG_K3969

Contract No. S00W235A01

Client sample id J1PWX2
Location/Matrix UPR-100-N-6 verif.Sample SOIL
Collected/Weight 08/07/12 10:25 1063 g

% solids 99.2 Custody/SAF No RC-189-088 RC-189
;Alfﬁf lcq ll},’
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -1.67 2.1 3.74 10.0 Y H
carbon 14 14762-75-5 1.15 0.51 0.823 1.00 5 c
Nickel 63 13981-37-8 2.21 2.1 3.35 30.0 U NI_L
Total Strontium SR-RAD 0.994 0.21 0.237 1.00 SR
Thorium 228 14274-82-9 0.521 0.26 0.249 1.00 T TH
Thorium 230 14269-63-7 0.162 0.39 0.621 1.00 U TH
Thorium 232 TH-232 0.618 0.26 0.249 1.00 I TH
Uranium 233/234 U-233/234 0.506 0.23 0.215 1.00 U
Uranium 235 15117-96-1 0.034 0.068 0.260 1.00 Uul U
Uranium 238 U-238 0.562 0.23 0.215 1.00 u
Plutonium 238 13981-16-3 0.022 0.044 0.170 1.00 U U
plutonium 239/240  PU-239/240 0.311 0.18 0.170 1.00 PU
Potassium 40 13966-00-2 12.9 0.43 0.128 GAM
Cobalt 60 10198-40-0 0.052 0.022 0.023 . 0.050 aaM
cesium 137 10045-97-3 0.406 0.022 0.017 0.100 GAM
Radium 226 13982-63-3 0.470 0.040 0.037 0.100 GAM
Radium 228 15262-20-1 0.739 0.082 0.075 0.200 GAM
Europium 152 14683-23-9 U 0.051 0.100 U GAM
Eurcpium 154 15585-10-1 U 0.061 0.100 U GAM
Europium 155 14391-16-3 U 0.078 0.100 U GAM
Thorium 228 14274-82-9 0.710 0.032 0.030 GAM
Thorium 232 TH-232 0.739 0.082 0.075 GAM
Uranium 235 15117-96-1 U 0.132 0.300 U GAM
Uranium 238 u-238 U 2.19 10.0 U @AM
Americium 241 14596-10-2 u 0.084 0.300 U GAM

DATA SHEBTS
Page 23
SUMMARY DATA SECTION
Page 37
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EBERLINE

7750-013

SAMPLE DELIVERY GROUP K3969

ANALYTICAL-RIC HMOND

DATA

SHEEET

J1PWX3

SDG 1750

contact Joseph Verville

Lab sample id 5208025-13
Dept sample 1d 7750-013

¢lient/Case no Hanford

sD@_X3969

Contract No. S00W23 SAQL

Client sample id J1PWX3

Location/Matrix UPR-10Q-N-

6 Verif.Sample SQIL

Received 08/10/12 Collected/Weight 08/07/12 10:15 _ 914 g
% solids _36. Custody/SAF No RC-189-088 RC-188
"l wla
~
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO oci/g  (COUNT)  pCi/g  pCi/g  PIERS TEST
Tritium 10028-17-8 -2.40 2.0 3.71 10.0 UT H
Carbon 14 14762-75-5 0.555 0.49 0.805 1.00 Uj C
Nickel 63 13981-37-8 0.045 2.0 3.44 30.0 u NI_L
Total Strontium SR~-RAD 0.413 0.17 0.250 1.00 SR
Thoxrium 228 14274-82-9 1.00 0.41 0.256 1.00 T TH
Thoxrium 230 14269-63-7 0.836 0.47 0.616 1.00 TH
Thorium 232 TH-232 0.836 0.34 0.256 1.00 J TH
Uranium 233/234 U-233/234 0.592 0.24 0.226 1.00 j8)
Uranium 235 15117-96~1 0.036 0.072 0.274 1.00 8] I U
Uranium 238 U-238 0.592 0.24 0.226 1.00 U
Plutonium 238 13981-16-3 0.026 0.11 0.202 1.00 U PU
plutonium 239/240 PU-239/240 0.053 0.083 0.202 1.00 U PU
Potassium 40 13966-00-2 14.3 0.47 0.141 GAM
Cobalt 60 10198-40-0 0.058 0.025 0.026 0.050 GAM
Cegsium 137 10045-97-3 0.449 0.024 0.018 0.100 GAM
Radium 226 13982-63-3 0.518 0.044 0.041 ¢.100 GAM
Radium 228 15262-20-1 0.817 0.091 0.083 0.200 GAM
Europium 152 14683-23-9 U 0.056 0.100 U GAM
Europium 154 15585-10-1 U 0.067 0.100 ¢4 GAM
Europium 155 14391-16-3 U 0.087 0.100 8] GAM
Thorium 228 14274-82-9 0.786 0.035 0.033 GAM
Thorium 232 TH-232 | 0.817 0.091 0.083 GAM
Uranium 235 15117-96-1 U 0.146 0.300 U GAM
Uranium 238 U-238 U 2.43 10.0 U GAM
Americium 241 14596-10-2 U 0.083 0.300 u GAM

DATA SHEETS
Page 25

SUMMARY DATA SECTION

Page 39
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Lab id EBRLNE
Protocol RC-188

version Ver 1.0 __
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version 3.06
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Eberline Analytical Washington Closure Hanford
Report $2-08-025-7750 SDG K3969
August 22, 2012

Case Narrative Page 1 of 2

1.0 GENERAL

Washington Closure Hanford (WCH) Sample Delivery Group K3969 was composed of
thirteen solid (soil) samples designated under SAF No. RC-189 with a Project
Designation of: 100N Field Remediation-Soil Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Analytical Sample Receipt Checklist, The
results were transmitted to WCH via e-mail on August 22, 2012,
2.0 ANALYSIS NOTES
241 Tritium Analysis
No problems were encounteredAduring the course of the analyses.
2.2 Carbon-14 Analysis
No problems were encountered during the course of the analyses.
2.3 Nickel-63 Analysis
No problems were eﬁcountered during the course of the analyses.
2.4  Total Strontium Analysis
No problems were encountered during the course of the analyses.
2.5 {sotopic Thorium Analysis

The relative percent difference in the duplicate Th-230 results was 31% and the
DER was 0.8; both the original and duplicate resuits were less than the RDL of
1.0 pCi/g. No other problems were encountered during the course of the
analyses.

2.6 Isotopic Uranium Analysis

The relative percent difference in the duplicate U233/234 results was 43% and
the DER was 1.3 both the original and duplicate resuits were less than the RDL
of 1.0 pCi/g. No other problems were encountered during the course of the
analyses.

2.7 Isotopic Plutonium Analysis

No problems were encountered during the course of the analyses.
2.8 Gamma Spectroscopy

No problems were encountered during the course of the analyses.



Eberline Analytical Washington Closure Hanford
Report $2-08-025-7750 SDG K3969
August 22, 2012

Case Narrative Page 2 of 2

3.0

Case Narrative Certification Statement

«| gertify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature.”

OM\, 8/22/12,

Joseph Verville Date
Client Services Manager
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Potential Red £. DOT L[mi'#s = Nome Nome Nane Ntz
Ad §-8-470 Preservation , - Q)
G P
T f Contai \
Special Handling and/or Storage s - = i g
‘oot Nore ‘_;7’3 /[1— No. of Costtainer(s) \\
‘
ol 60mlL. 500mL 500mL :iom
Tram-H3 | Nickehe3 | Stronciam GEA
Low Level Soi 89,50 - Toul
s
Do SAMPLE ANALYSIS
-2
Sample No. Matrix * Sample Date Sample Time e R A I TR DL v s RO | R
HERE ] soiL F-2-12 s o A 39155
HPWW2 SOL QL-7-12 (2055 X R X \
HPWW3 SOl g-7-12 | 1loS ] x| X \
AR sow g-7-1Z | 10|15 X1 X X 345k
JIPWW5 SolL g-7-1z | 1012 ¥ z X |
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Removed From, Dute/Time ¢ 4G |Reseived By/Stored In Date/Time { LY O e
& =
/0ko M3 Duelfime /435 SheStudge
Fhaio 9-7-12 T
: o
nﬁs:dBle ved From WC"‘ Dake/Time /0043 |Received By/Stored Ju Date/Time T
FAe v ¥-&-I12- /280 ,\F é ?:?"‘W
elinquished By/Removed From e Received By Dag/mi 09 % e
j‘/ﬂ) AU og b V1% Linid
rexmqmshed By/Removed From Date/Time R LJBy:smmJ n Dale/Time XeOther
Relinquished By/Removed From . Daw/Tiee Received By/Stored In Date/Time . ¢
LABORATORY | Reccived By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Dispased By Date/Time
DISPOSITION

WCH-EE-011



Washington Closure Hanford

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

RC-189-088 [P 2 of &

.«.\lQON;PlcldaRmmdmhonmSoﬂ&diPmlocol eI TPy

it JUBR-1 QOaN-&Nenﬁcanan Snrnplo ot a SR o

Coltector -. Company Contact Teleplione No. Proiect Coordinator
. SYoue Joan Kessner--.- 1. 1. T 3754688 ¢ -A‘('I‘T" 0) KESSNER, JH
- |Proicct Designation.. < - v -« -} Sampling Location. - SAF No.-

e RBQL B

RCI«I&D&M»;!A YA

Price Code. $E ;J;’l/" Dsta Turaaround
FP . A

«rsm J*uam—me..-x-hh .mx.m-.,u '..1

)/1' ays

\LUI&W

2

I lE

l 0330 AR NG TG AL

:Fleld LonboohNol‘m wwm-.at

1 :(DOA! Ruproes 60.10

Methodmf Shlnmant st

o sl&munm *m«auu SIRTAL LV e\wuhu verpow R

SECH

Ice Che.stxb.l 3 uﬂmuw u
Wd ERENT PP ER1652:06¢ s ix. ~. AUPNG62000: o glrftt | FedEx v - ¥ b s b EChene RS RN
i £ /;z Offsite PropertyNo: -+ +* - Bilt of Ladlt;s/Air»Bill No. -
7/ A no‘-l 87 G—e.c, OSPQ
POSSIBLE SAMPLE HAZARDS/REMARKS
Potential Rad [. DOT Lim e T——— aC Cool 4C Cool 4C Cool 4C Cool4C Nose None None None None
g3 " reservation
i Type of Container i B GP G G G® G/? G/P G GIP
3 4
Special Handling and/or Storage i l 2 = g 1 - - 2 - -
~CovitE /VON No. of Contalner(s) \Q.
% Iz 1/!2 - 120nL a&\ 120mL 120mL 120mL 500mL. 500mL S00mL 500mL 500mL
Sece iem (1) in FAHs-8310 |Secitem(3}in |  Isotopic Teotapic Isolopie Carbem-1¢
Speciat Special | Ursniusm Thoriue | Phuoolem Low Level
- Instructions. Instructions.
SAMPLE ANALYSIS
g)
o0
Sample No. Matrix * Sample Date Sample Time r o sl T e
JIPWW6 SOIL B-7-12 | 1057 X *»| X X X
JPWWT SOIL R~7-12Z 1652 X x ¥ % X
JPWW8 SOIL R-7-17 | [O4S 39157 ul B X Y 4
JPWW SOl Q-7-12 | |640 N\ X A% X %
JPWX0 SOiL g-7-12 | 1035 %] X % > X
CHAIN OF POSSESSION Sigh/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquishod ByRenovedFegp = De/Tne / LAl - R (1) 1CP Metals - 6010TR (Close-oul List) {Aluminum, Antimony, Arsenic, Barium, Berylium, Boron, Y
HELTY Cadsmium, Calcium, Ch Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Molybdenur, P
Relinquished By/Removed From Dae/Time (Y38 lReceived ByfStored In 000#-5 Date/Time /%3 Nickel, Potassium, Seleniurn, Silicon, Silver, Sodium, Vanadium, Zinc}; Mercury - 7471 - (CV) SinStdge
1 2 zg _D_g Mﬁ M WM g // 1A Ferer _7_ i 2) IC Anions - 300.0 {Bromide, Chloride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate}; NOZNO3 - | ¥=mee
wcﬁ 2! 43 : 353.2; pH (Soil) - 9045 ] ) e
Relinguishod By/Remg Date/Time /04043 |Received By/Stored In 3) Garmena Spes (Client List {Americium-241, Cesiurt-137, Cobalt-60, Europium-152, Europium-154, | ps-oeun sats
A.praes $-§-/2 1230 Fe < d. 5)6 Europium-155, Radinr-226} DLonn Liquids
Relinguished By/Reinoved From &H‘ ime Recaived ByfStored [ . DadTi wi-wige
‘rgp ‘M‘ﬁ \ 0‘1) lb‘h/ R i
Relinquished By/Removed me Date/Time ived By/Stored In Date/Time X-Ocher
Relinquished By/Removed From .. Dute/Time lchivcd By/Stored In- Date/Time ;
LABORATORY | Received By Tide
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION i

WCH-EE-011



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088 |Pe= 5 of &
Collector ’ e Company Gontact .. Telephone No. y Proicct Coordinator
: Ce 6 +OU~Q~ Joan Kessner-- -t . 375-4688 7.750) KESSNER, JH Pf“:‘ C°ﬂ€ ,8‘]5 7’1/ Data Turnar °'"‘d ;
. iProlect Designation.. - Sampling Lo:atlon B Lo ey . ES}’Q qu - kSAFNo.. % R R T . erays /"t/l.
B -JOGNIJclmRmndiahon’«Sorh&HtProlocoh.n,ma e ..~¢.¢UER1100~N\-6 Nmﬁcmon)Sample w—w e bid e :R.GnlBDGx Al Y B s R s cacianda aal
lc&ChcsthLma& w i VAP LS. -eu«—w -} .Field LocbookNo m*#um'm:mv»»\ﬂm u:.GOA»%M)O(,N a4 Methodpf Shiomenm\ 47543 r;memimsl BRI 1an i :&"«"1-- . ;.~-g:—,ﬁwmr\
) ‘rwcwn GOQ ’ b‘ El-1652-061 =+ e RAPNGEI000 . lh/lt FedEx -1~ .04 A b oal gt
Shi : . Offsite Propertv-No. : - Bill of Lading/Alr Bill No.
CEBERLINE SERVICES MdoNaitE #%,u— : A' ” Dq 3—7 \Stﬁ. OSPC
POSSIBLE SAMPLE HAZARDS/REMARKS
Potential Rad L. DOT Limi = Preservation Nose s e s
A3 g1
Type of Container @ bt e k}GIP
Speclal Handling and/or Storage - 2 z =
.-C-’OOHG' /VOV\L A IG )/l " No. of Container(s) b
7 60wl s00mk. 500mL
Volume
Tricium- H3 | Nickel-63 Strontium- \GEA
Low Level Sod 9,90 - Toted
) S
oo SAMPLE ANALYSIS N
o
- Kl |
Serpi e T W W TR e o s e s e e S e B B I
HPWWE SOlL -2~z | IO57 | * X
JIPWWT SOIL 8 -7~1Z | 1052 X X X \
JIPWW8 SOIL g -~-7-1C| IO4HS X N .4 \[34/57 =
HPWWO SOIL g-7-1Z| |[O40O X X X \
JPWX0 SOIL g -2-12] 1035 X > A :
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Removed From, - DateTime { 5}40 |Received By/Stored In Date/Time {244 s
dFrom DatwTime {435 |Received By/StoredIn /66 O#3  DatelTime /43 sesede
W= Walcr
[y enis Mewman 8/2/1n A - Freter bt §-7-11 vy
Relinquished By/Removed From uxf' Date/Time D@0 &3 [Received By/Stored In Date/Time Amdie
]; %(_f_ & L AzM 3’—9—/2— 12.838 r A _Ecq éx Dl.xm
Relinquished By/Removed From Regeiyed By/S In ime -4 ;—\"pc
f A X \ I?M‘M oRjioliy 0172 e
‘amquishad ByRemoved From | Date/Time ‘Recei\'led By/Stgred In " DateTime XeOher
[Relinquished By/Removed From T DielTme ‘Rweiwd By/Stored In. Duic/Time
LABORATORY | Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Mcthod Dispased By Date/Time
DISPOSITION

WCH-EE-O11



Washington Closure Hanford CHAIN.OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088 l”'ﬂ‘ 3 of. 6
Collmor, o -~ Comuany Contxct .. .. . Teleohone No. Project Coordinator
Q 2 S *C)U\re.- B it _— Joan Kc5$ner o 375-’4688 - ( 7’]60) KESSNER, JH Price Code 8,]: [1‘/“ Data Turnaround
.. |Proiect:Designatiow:. R Sarnoling Liveation. - a SAF No. gf—z . ,21 Days a4}
s ¢lGDNG1MMaaonmSollMProlmol\ e L W R wnURR-}O,(X-N—&&&nf ication Sample«z& 2 ALAE ﬂ,mm@ ks .RG—&&%» ARG Fie e Ft uﬁt‘»\r‘i’wwﬂ!mﬂ‘m\ﬂﬁgm O &?/J%A-
it lehasbNmm w H.\ ,ar-r— i, v..» PR T Kle!d-l,oqtpookmo::nmaltlmu~, ey |oor COA: Wg AJ&(AL hr Me(hod oﬁsmnmentcvv "l o AL R EWRT L T R A
B PRty ST Y C ' sdwadi L - El- 1652:—06.; R M ’/"' Fed Bx o<t L s = " % SO
1z Offsite Pronertv Nos.w» : E Biil of Lading/Air Bill Ne.
,1,./: A.\\Ot{g"} \Sa, OSPC
POSSIBLE SAMPLE HAZARDS/REMARKS
Potential Rad 4- DOT Limits i i« | cotic | costac | csatac | Ceslic None None Mone Mone Nome
kB G GP 3 arP 3 P
Type of Container o - ok - !
Special Handling and/or Storage : : : = = i .
~Coot e /l/oM No. of Container(s) )
L 120mL  |. 120mL 500mL 500mL 500mL S00mL S00mL
2 /Jl/ﬂ- Volume ‘
TPH.Disel | PAHs- 8310 |Sceem (3)in |  lsoiopic Tsatogic lsotopic | Carbon-14
Range - Specinl Ursniom Thorram Platonixm Low Levet
WIPH.D + Instructiors.
SAMPLE ANALYSIS
(%]
&= —
Sample No. ‘ Matrix * Sample Date Sample Time ¥ Ve S L il m~’ 3
JIPWX1 SOIL | 2-7-(2 (030 X X | X s f
JAPWX2 SOIL R-72~12 [OZS N Y s X z X
HPWX3 SOIL g@-72—~12 | 1015 % o W00 = A X
AJIPWX4 - 1 o 1 . N} 'f r > i \\
CHAIN OF POSSESSION ’ Siga/Print Names “TSPECIAL INSTRUCTIONS - Matrix *
Qi Date/Ti Received By/Stored } DaieTioe {240
Relinquished ByRemoved Figm,___ ime | A¢o Reco 51 n De M L / t{/ (1) JCP Metals - 6010TR (Close-out List) { Alurinum, Antimony, Arsenic, Barhun, Beryllium, Boron, N
n( w L tnts wngn 8 yd/i jum, Calcium, Chroimium, Cabalt, Copper, iron, Lead, Magnesium, Manganese, Molybdenom, SOmSolid
linquished By/Removed From ¢ Received BylStored In /OWO#3  Dae/Time / 435 le. Potassium, Selenium, Silicon, Silver, Sodium, Vanadium, Zinc}; Mercury - 7471 - (CV) s
faie 2/NO3- = Water
ms Mwman e\ Freter 8 A §-7-12 35’3‘1? el Fhaios, e e, Ehopie SO o
clinquished By/Rempoved From 4 € Date/Time 106043 [Received ByfSiored In J £ HatefViere (3) Garmma Spee. (Client List) { Americiuw-241, Cesium-137, Cobait-60, Buroiumr152, Earopiam-154, | Do setis
A.Foiler wFAn 3-2-12 1230 ?{ bed Ewropium-155, Radium-2261 gl.;orul.lpm
Relinquished ByRemoved From Date/Time ‘Rece" &W Gkrf rn i
A= Pl ol 09 EVIEWED e
Refinquished By/Removed From | baterTime ived By/Siored In XeOuer
BY M
Relinquished By/Removed From - - - Date/Time llhawd By/Stored In _ Date/Time , ) ‘S_)\_sz_______ 1
' : . g Date/Time
LABORATORY | Reccived By Titke h,
SECTION \KZZL—‘ e
FINAL SAMPLE | Disposal Method . , Disposed By T e Daic/Time
DISPOSITION

WCH-EE-011



Washirigton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088. [P & of §

3 Collector Company Contact - Telephone No. Proiect Coordinator
Q S %w . = B m Joan Kessner .-~ = s 375-4688 g ( 7750) * KESSNER, H Price Code % pvl:ll‘ Dﬂ‘l Turnamund
SAFWNeo: BC. s ,2{ Dﬂys

- Proiect. Destznnﬁom v« .| Sampling Location. = . W o Qquéei
m.lQDN:ElM&ManmSmLHLHPm(moI bt I A eMPRVLDﬂrMWmﬁceuonSample 3 v G dooiclRE-LBREDE i s - i fe i w'sxwxwmw.:zmmég mw,Mm-m

s Jwﬁ‘hwbh&m g it dy&n IR :-Fleldxbozbookmm h?-‘q‘luh&ua gierig Jo COARH\BN&GN&\M@H iMethod: ofShiDment.u i peia. uh«,uquw{mu SRRy PO SRS S [ LIC
‘WZZH 5091k ) - Fe

ook Cob i e EI-1652:06 cuis b+ - | RUPNG62000 © .?,41 .Fed Bx - - 5
1{5-‘("- Offsite Property No: A— L’\ 8 -7 Bill of Lading/Air Bill No. S
\ 10 ce OSPC.
POSSIBLE SAMPLE HAZARDS/REMARKS
Potential Rad L. DOT Limds Hspilic Hesie Nonc None Hoe
i W Type of Container & 8 i
Special Handling and/or Storage 2 - Y 5
oot Mong No. of Contaiser(s)
a4 - 60mlL 500mi. 500mL
2/%) // 5 Volume .
Tritiumn - H3 Nickd-63 Stontim-
Low Level Soid £9,90 — Tolal
o SAMPLE ANALYSIS o -
b
Sample No. Matrix * Sample Date Sample Time };ﬁi@j& L ﬁ&'ﬁ; : & P By =
JPWX1 SOoiL e-7-12 | (O30 X A | X It
JIPWX2 SOIL g-72-12Z | (025 x X X
JIPWX3 . solL 8 -72-12] 1015 r=r X1 X
r— P At FRiTT 7 — : - A
CHAIN OF POSSESSION Sign/Print Naines _ [speCiAL INSTRUCTIONS | Matrix *
elinquished By/Removed Fropy - DaerTime 8/7/7] -
&whcy Stowe s BT W 12.% SErSadment
Date/Time {4, ived By/Stored In 10p0# 3 DatefTime JY3 S SieSindgn
- W Wi
A4 A -Feter A Greiy  §-7-12 oda
efinquished B ved From Date/Time 700%3 [Received By/Stored In Date/Time Dt
A-Boa f-Fruan, §-3-2 230 Ped Ex Do i
Relinquished By/Removed From ~*,_,_ DatefTime Received By/Stordd 1§ Da s
m @\ eﬁ’!" . [ d iz 0 “Db m
ﬁ clinquished By/Removed From l Date/Time ‘ ! ivkd By/Stordd In‘ DitefTime XeOther
Relinquished By/Removed From . Date/Time . Iaecemanyrs:ora In. . Date/Time
LABORATORY | Reccived By Tie DaterTioms
SECTION
{ FINAL SAMPLE { Disposal Method : : Disposed By 5 Date/Time
DISPOSITION

'WCH-EE-011
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APPENDIX A |
RADIOCHEMICAL DATA VALIDATION CHECKLIST

N

VALIDATION

LEVEL: A B L‘c_) D E

PROJECT: \oo -~ —% DATA PACKAGE. R.99C% .

VALIDATOR: [<TR4 [LAB: €£Q® | DATE: 2ligl(z

[ sDG: k3qLg v
N ANALYSES PERFORMED

1 Gross Alpha/Beia }SU@ﬁum-go 0 Technetium:99 _ﬁj&dpm Spectroscopy ')SGamma Spectroscopy

[1 Total Uranium 0 Radnurrf-lz Nnuum x Ct L( Y - ('}

SAMPLES/MATRIX ‘

TJT\Pwwoy  J\Pww2 T Pwwy JIPwwy F1IPwws

ThPwet  FiPuw] F(Pwwr  JI[Pwws FJiPlro

J1oWwx| FPory JTP oxy

Seou |

1. COMPLEENIESS 1exvervurvenraerssrisnsstssnssesseesstisscass s e O N/A
Technical verification forms present?... ..o veeerenciiiinrses Q..Y@N/A
Comments:
2. Initial Calibration (Levels D, E) o O N/A
Instruments/detectors Calibrated?.......overiirmeerreiinirinrr e e Yes No|[N/A
Initial calibration acceptable? .....cviriiimiirieenie s Yes No| N/A
Standards NIST traceable?......vvvvieecveeeniirinnenniecenees, eetteeerenrreereesreseare s rsae e naa s Yes No
Standards EXPIred? .....oceeviieriininmns it s s Yes Noj N/A
Calculation check acceptable? .........oviiiiiiriinieiiir e Yes No
Comments:

33



3. Continuing Calibration (Levels D, E) /A

Calibration checked within required freqUENCY? .o..ccvcuerrmsmsreemimmmssmmsnmeseeeeess Yes No N/A
Calibration check acceptable?.....coviiineiiiminnennee e nnens Yes No N/A
Calibration check standards traceable?.......ccierrisimisisesmse e Yes No N/A
Calibration check standards eXPIred? ... Yes No N/A
Calculation check acCeptable? ... Yes No N/A
Comments:

4. Background Counts (Levels D, E) oo }ﬂN/A
Background Counts checked within required freqUENCY? .....ocovrervericsisisisecmsenseenes Yes No N/A
Background Counts ACCEPLADIE? . vvvvessrrsssr s Yes No N/A
Calculation check acceptable? .......coeinninriimimnnienn ......................................... Yes No N/A
Comments:

34



5. Blanks (Levels B, C, D, E) oot ON/A

Method blank analyzed within required frequenCy?....oooveecvesemrmimiessenircens reenseniees g
Method blank results acCeptable? .......cvmieiiiimmii s
Analytes detected in method bIank? ..o Yes
Field blank(s) analyZEd? ........overuereerersmisimmssmssmssess s Yed
Field blank results acceptable? ... e
Analytes detected in field bIank(s)?.....coovrusriumsrmnnmssssm s
Transcription/Calculation Errors? (Levels D, E) vuvveeivnrrnenreecsimmisinsssenenssssssssencenes

Comments:

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, | ) JRSUROURRPTO RO

LCS /BSS analyzed within required FIEQUENCY? wooverrrvrrinssrsersersisrasmssssessmcnsstsnsssenee e
LCS/BSS recoveries accePtable? . ....cooereiiiirissssc e
LCS/BSS traceable? (Levels DLE) i e
LCS/BSS expired? (Levels DLE). .o
LCS/BSS levels correct? (Levels DJE) s
Transcription/Calculation Errors? (Levels D, E) oo
Comments:___N\ © S e -2 >y Les =T <4 ((espee)

o 0-23S (espee) LcS — Ta.,W ' -

7. Chemical Carrier Recovery (Levels C, D, E) oo rervessvesressarearans N/A
Chemical carrier added? .....vvevrmiirniirne s Yes No N/A
Chemical 1eCOVery aCCEPLADIET. . .vuuiverr ettt Yes No N/A
Chemical carrier traceable? (Levels D, E ) oo cereesesrsnsaesaseasas Yes No N/A



Chemical carrier expired? (Levels D, E) e Yes No N/A
Transcription/Calculation errors? (Levels D, E).oeimmrcsm e Yes No N/A

Comments:

Tracer expired? (Levels D, E)ecriiimssini s

Transcription/Calculation errors? (Levels D, E)

Comments:

Matrix SPIKE ANALYZEAT w..vvvvusserremcsssmrmnssssssessmmss s
Spike recoveries ACCEPHADIE? .revevervearrissneresesasss s
Spike source traceable? (Levels D, E) oo dererernrssneasensaere '
Spike source expired? Levels D, B) oo

Transcription/Calculation Errors? (Levels D, E) v
Comments:__\/A O 3!:}' ac (=t As — J
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10. Duplicates (Levels C, D, E) OSSO VPR OIS PP PIORRTSPPRPRPOP ON/A

Duplicates Analyzed at required freqUENCY? ... ,
RPD Values ACCEPLAbIET? .....c.oveviviviiviirmirree sttt No
Transcription/Calculation Errors? (Levels D, E) oo Yes N

Comments:

Field split RPD values acceptable?..... ..o Yes N
Performance audit sample(s) analyzed? ... Y
Performance audit sample revsults acceptable? ... et Yes No
Comments;___ L((SiQ:S - ¥ ho Fer VA

€D - cs-137 ~5C%

12. Holding Times (All levels)

-

Are sample holding times acceptable?... ... @ No N/A

Comments:

37
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13. Results and Detection Limits (Al LEVEIS )uorervreiiiiiimiiiimie s ON/A

Results reported for all required sample ANAIYSES T cvveremriorrnrenessrsessinn s No N/
Results supported in raw data?(Levels D, E) e Yes No
Results Acceptable? (Levels D, E) coeii e Yes No
Transcription/Calculation errors? (Levels D, 21 OO TIPS P Yes No
MDA's meet required detection HIMIS? .c...oovvemimierimrcniinsinnsn e Ye
Transcription/calculation errors? (Levels D, E) .............. Yes No@
Comments: 1 A AN
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SAMPLE DELIVERY GROUP K3969

EBERLINE ANALYTICAL-RICHMOND

7750-015 Method Blank
METHOD BLANK
SDG 7750 client/Case no Hanford 8SDG _XK3969
Contact Joseph Verville Contract No. S00W235A01
Lab sample id $208025-15 Client sample id Method Blank
Dept sample id 7750:015 Material/Matrix SOIL
SAF No RC-189
RESULT 20 ERR MDA RDL QUALIL-

ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g PIERS TEST
Tritium 10028-17-8 -0.849 2.0 3.44 10.0 g H
Carbon 14 14762-75-5 -0.152 0.50 0.845 1.00 8) C
Nickel 63 13981-37-8 0.627 1.7 2.85 30.0 U NI L
Total Strontium SR-RAD 0.018 0.15 0.293 1.00 U SR
Thoxrium 228 .14274-82-9 -0.035 0.14 0.338 1.00 V) TH
Thorium 230 14269-63-7 -0.106 0.28 0.651 1.00 U TH
Thorium 232 TH~232 0 0.071 0.270 1.00 1) TH
Uranium 233/234 U-233/234 0 0.059 0.225 1.00 u U
Uranium 235 15117-96-1 0 0.071 0.272 1.00 9] U
Uranium 238 U-238 0 0.0589 0.225 1.00 U U
Plutonium 238 13981-16-3 0 0.067 0.257 1.00 U PU
Plutonium 239/240 PU-239/240 0 0.067 0.257 1.00 U PU
Potasgsium 40 13966-~00-2 U 0.4%4 u GAM
Cobalt 60 10198-40-0 U 0.037 0.050 U GaAaM
Cesgium 137 10045-97-3 u 0.041 0.100 u GAM
Radium 226 13982-63-3 U 0.091 0.100 U GAM
Radium 228 15262~20-1 U 0.186 0.200 U GAM
Europium 152 14683-23-9 U 0.097 0.100 U GAM
Buropium 154 15585-10-1 U 0.129 0.100 U GaM
Europium 155 14391-16-3 o) 0.101 0.100 U GAM
Thorium 228 14274-82-9 19) 0.071 U GAM
Thorium 232 TH-232 U 0.186 ¢ GAM
Uranium 235 15117-96-1 U . 0.216 0.300 o) GAM
Uranium 238 U-238 U 4.44 10.0 U GAM
Americium 241 14596-10-2 U 0.189 0.300 18 GAM

QC-BLANK #82315

METHOD BLANKS
Page 1

SUMMARY DATA SECTION

Page 11
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Lab id EBRLNE

R e s

Protocol RC-183 .
Version Ver_ 1.0

R A

Form DVD-DS
Version 3.06

Y e

Report date 0 22/12




SAMPLE DELIVERY GROUP K3965

EBERLINE ANALYTICAL-RICHMOND

7750-014 Lab Control Sample
LAB CONTROL SAMPLE
sDG 1750 Client/cCase no Hapford SDg K3369
Contact Joseph Verville Contract No. §3QW235A01
Lab sample id $208025-14 Client sample id Lab Control Sample
Dept sample id 7750-014 Material/Matxix 80IL
AP No RC:189
RESULT 20 ERR MDA RDL QUALI- ADDED 2¢ ERR RRC 3¢ IMTS PROTOCOL

ANALYTE pci/g (CouNT) pCi/g pCi/g FIERS TEST pCi/g pci/g ¥  (TOTAL) LIMITS
Tricium 130 5.6 3.33 10.0 H 130 5.2 100 83-117 80-~120
Carbon 14 1070 22 4.76 1.00 Cc 1060 42 101 83-117 80-120
Nickel 63 233 6.1 2.84 30.0 NI L 258 10 30 83-117 80-120
Total Strontium 8.18 0.51 0.239 1.00 3R 8.43 0.34 97 81-119 80-120
Thorium 230 16.8 2.0 0.605 1.00 TH 18.9 0.76 89 80-120 80-120
Uranium 233/234 11.6 1.4 0.236 1.00 4 10.7 0.43 108 76-124 80-120
Uranium 238 10.6 1.3 0.236 1.00 U 10.7 0.43 99 77-123 80-120
Plutonium 236 9.77 1.2 0.204 1.00 ¥O 11.3 Q.45 86 80-12Q 80-120
plutonium 239/240 11.5 1.4 0.204 1.00 PO 13.2 0.53 87 80-120 80~130
Cobale 60 1.47 0.13 0.050 0.050 GaAM 1.66 0.066 89 g94-11€ 80-120
Cegium 137 1.61 0.12 0.077 0.100 GAM 1.95 0.078 83 86-114 80-120

QC-LCS #82314

IAB CONTROL SAMPLES

Page 1

SUMMARY DATA SECTION
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EBERLINE ANALYTICAL- RICHMOND

SAMPLE DELIVERY GROUP X3569

7750-016 J1PWWL
DUPLICATE
8Da@ 7750 client/Case no Hanford 8DQ K3969
Contact Joseph verville Contract NQ. SQ0W235A01
DUPLICATE ORIGINAL

Lab sample id 8208025-16
Dept sample id 7750-016

x solids _99.4

tab sample id $208025-031
Dept sample id 7750:00%
Received 08/10/12
% solids _99.4

Client sample id JIPWWL

Location/Matrix UPR-100-N-6 verif.Sample SOIL -

Collectad/Weight 0§{g7(;2 11:15 1024 g
custody/SAF No Rg~;39-988 RC-289

DUPLICATE 2¢ ERR MDA ROL QUALI- ORIGINAL 20 EER MDA QUALI- RRD 3¢ DER
ANALYTE pci/g  (COUNT) pci/g  pCi/g FIERS  TEST pci/g  (CODNT) pci/g FIERS ¥ TOT o
rritium 1.20 2.1 3.8  10.0 0 H .0.493 2.0 355 U » 1.1
carbon 14 5.980  0.52 0.844  1.00 ¢ 0.786  0.54 0.881 U 22 129 0.5
Nickel 63 1.70 2.5 4.22  30.0 T NI_L 0.309 2.0 341 U - 0.9
Total Strontium -0.052  0.13 0.263  1.00 SR 0.110  0.11 0.195 U - 1.9
Thorium 228 0.707  0.33 0.246  1.00 TH 0.865  0.18 0.113 20 74 0.8
Thorium 230 0.802  0.45 0.613  1.00 T™H 0.589  0.30 0.284 31 118 0.8
Thorium 232 0.738  0.33 0.245  1.00 - H 0.691  0.14 0.060 7 71 0.3
Uranium 233/234 0.804  0.31 5.228  1.00 v 0.522  0.27 0,250 @ 95 1.3
Uranium 235 0 0.072 0.276 1.00 U v 0.040  0.079 0.302 U - 0.7
Oranium 238 0.536  0.24 0.228  1.00 v 0.457  0.26 0.250 16 108 0.4
plutontum 238 0 0.074 0.282 1.00 U ru 0 0.060 0.236 T - 0

plutonium 239/240 0.074  0.074 0.282 1.00 U ?U 0.030  0.060 0.230 U - 0.9
Potassium 40 14.7 0.52 0.178 aAM 14.4 0.57 0.260 2 17 0.4
Cobalt 60 0.048  0.020 0.024  0.050 aaM 5.062  0.023 0.024 25 84 0.9
Cesium 137 0.341  0.030 p.027  0.100 aaM 5.402  0.037 0.030 16 24 2.0
Radium 226 0.831  0.045 5.041  0.100 GAM 0.567  0.056 0.051 7 25 0.8
Radium 228 0.841  0.10 0.097  0.200 anM 0.812  0.12 0.108 4 32 0.3
Buropium 152 g 0.062 0.100 U GAM g 0.072 O - 0.2
Purcpium 154 u 0.073 0.100 U GAM o 0.088 U - 0.3
Buropium 155 u 0.065 0.100 U GAM v 0.083 U - 0.3
Thorium 228 0.774  0.035 0.031 anM 0.788  0.038 0.035 2 18 0.3
Thorium 232 0.841  0.10 0.097 anM 0.812  0.12 0.109 4 32 0.3
Uranium 235 u 0.133  0.300 U aAM v 0.164 U . 0.3
Uranium 238 U 431 10,0 v anM ) 2.72 O - 0.8
aAmsricium 241 g 0.033  0.300 U GAM u 0.161 U - 1.8

DOPLICATES
Page 1
SUMMARY DATA SECTION
Page 13
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Date: 20 September 2012

To: Washington Closure Hanford Inc. (technical representatlve)
From: ELR Consulting

Project: 100N Field Remediation — Soil Full Protocol -

Subject: Diesel Range Organics - Data Package No. K3969-LLlI
INTRODUCTION

Waste Site UPR-100-N-6

This memo presents the results of data validation on Data Package No. K3969

prepared by Lionville Laboratories Inc. (LLI). A list of samplées validated along with the

analyses reported and the method of analysis is provided in the following table.

Analyte

Sample ID Sample Date Media Validation
- JIPWWAH 8/7/12 Soil C See note 1
JIPWW?2 8/7/12 Soil C See note 1
JIPWW3 8/7/12 Soil C See note 1
JIPWW4 8/7/12 Soil C See note 1
J1IPWWS5 8/7/12 Soil C See note 1
J1IPWW6 8/7/12 Saoil C See note 1
JIPWW?7 8/7/12 Solil C See note 1
J1IPWWS8 8/7/12 Solil C See note 1
J1IPWW9 8/7/12 Soil C See note 1
J1PWX0 8/7/12 Soil C See note 1
J1PWXA1 8/7/12 Soil C See note 1
JIPWX2 B/7/12 Soil C See note 1
J1PWX3 8/7/12 Soil C See note 1

1 - Diesel range organics by 8015B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100-N Area Sampling and Analysis Plan
for CERCLA Waste Sites (DOE/RL-2005-92, Rev. 0, October 2006). Appendnces 1

through 6 provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client
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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: Pesticide samples 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

u2



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.

Due to the lack of a matrix spike, matrix spike duplicate-and L.CS analysis, all motor oil
results were qualified as estimates and flagged "J". ‘

Due to an LCS recovery outside QC limits (48%), all diesel range organic results were
qualified as estimates and flagged "J".

All other 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.,
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Due to the lack of a matrix spike and matrix spike duplicate analysis, all motor oil results
were qualified as estimates and flagged "J".

All other laboratory results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1PWW4/J1PWX3) were submitted for analysis. Field
duplicates are compared using the same criteria s for laboratory duplicates. All field
duplicate results 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
undetected motor oil results exceeded the RQL. Under the WCH statement of work, no
qualification is required. All other analytes met the RQL.

Completeness
Data package No. K3969 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
The following minor deficiencies were noted:

o Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all motor
oil results were qualified as estimates and flagged "J".

e Due to an LCS recovery outside QC limits (48%), all diesel range organic results
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.



All undetected motor oil results exceeded the RQL. Under the WCH statement of work,

no qualification is required

REFERENCES

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

Services, March 2008.

DOE/RL-2005-92, Rev. 0, 100-N Area Sampling and Analysis Plan for CERCLA Waste

Sites, U.S. Department of Energy, October 2006.



Appendix 1

Glossary of Data Reporting Qualiﬁers
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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
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DIESEL RANGE ORGANICS DATA QUALIFICATION SUMMARY*

SDG: K3969 REVIEWER: Project: PAGE_1_OF 1
ELR UPR-100-N-6
COMPOUND QUALIFIER SAMPLES AFFECTED | REASON
Diesel range organics J All LCS recovery
Motor oil J All No MS, MSD or
LCS analysis

* . 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
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264WelshiPool Road
Exton, PA 19341
Phone; 610-280-3000
Fax: 610-280-3041

woNva LE LARDEATORY
A cPraan of Kvming Anctysn Copmnnon

7 WwC-Hanford, Inc.
2620 Fermi Avenue
Richland WA, 99354

Project: RC-189
Project Number: K3969
Project Manager: Joan Kessner

Reported:
08/20/2012:12:31

‘//"l ((‘l (/‘L

Extractable Petroleum Hydrocarbons by SW846 8015

Lionville Laboratory
Reporting
Analyte Result and Qualifier Limit Units  Dilution Batch  Prepared Analyzed Method
JIPWW]I (1208031-01) Soll
Surrogate: p-Terphenyl 79 % 39-129 1208111 0814/2012 08/17/2012 8015M
Diesel Range Organics 1900 J T 3340 ug/kg dry 1 [208111 08/14/2012 08/17/2012 | 8015M
Motor Oil 3790 I ’3' 10000 ug/kg dry 1 1208111 08/14/2012 08/1772012 8015M
JIPWW2 (1208031-02) Soil
Surrogate: p-Terphenyl 69 % 39-129 1208111 0814/2012 08/17/2012 - 8015M
Diesel Range Organics 880 i 3460 ug/kg dry 1 1208111 08/14/2012 08/1772012  8015M
Motor Oil 10400 U Y 10400 ugkgdry 1 1208111 08142012  08/172012 8015M
JLPWW3 (1208031-03) Soll
Surrogate: p-Terphenyl 75 % 39-129 1208111 0&14/2012 08/17/2012  8015M
Diesel Range Organics 886 J 3390 ug/kg dry 1 1208111 08/14/2012 08/17/2012 :8015M
Motor Oil 10200 U 3— 10200 vg/kg dry i 1208111 08/14/2012 08/17/2012 BOISM
J1PWW4 (1208031-04) Soil
Surrogate: p-Terphenyl 82 % 39-129 1208111 08/14/2012 08/17/2012 8015M
.
Diesel Range Organics 3390 U ) 3390 ugkgdry 1 208111 081472012 081772012 “B0LSM
- Motor Oil 8220 J 3 10200 ug/kg dry 1 1208111 08/14/2012 08/17/2012  8015M
J1PWWS (1208031-05) Soil
Surrogate: p-Terphenyl 62% 39-129 1208111 O%/I14/3012  O¥/17/2012 - 8015M
Diese! Range Organics 3350 U j 3350 ug/kg dry 1 1208111 08/14/72012 08/1772012 : 8015M
Motor Oil 12800 ;’ 10100 ug/kg dry 1 208111 08/14/2012 08/17/2012 ¢ 8015M
J1PWWG (1208031-06) Soil
'Surrqgale: p-Terpheny! 76 % 39-129 1208111 081472012 08/17/2612 ~ 8015M
Diesel Range Organics 3230 U 3230 ughgdry 1 208111 08142012 081772012 8015M
Motor Oil 20700 9680 ughgdry 1 1208111 08/14/2012 08172012 . 8015M

1 (A
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264 Welsh: ‘Paol Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041
A Gtyen of Ebaring anciysa Coaxsmion
- WC-Hanford, Inc. Project: RC-189 !
2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/20/2012 12:31
Extractable Petrolenm Hydrocarbons by SW846 8015 V/ (4 l (2
Lionville Laboratory
: Reporting X

Analyte Result and Qualifier Limit Units  Dilution Batch Prepared Analyzed Method

J1PWW7 (1208031-07) Soil

Surrogate: p-Terphenyl 80 % 39-129 L208111 0814/2012 08/17/2012 - 8015M

Diesel Range Organics 3360 U D 3360 ug/kg dry 1 1208111  08/14/2012 08/17/2012 1 8015M

Motor Oil 11800 3' 10100 ug/kg dry 1 L208111  08/14/2012 08/17/2012 ; 801SM

J1IPWWS (1208031-08) Soil :

Surrogate: p-Terphenﬂ 71 % 39-129 1308111 08/14/2012 081772012  801SM

Diesel Range Organics 1290 U ) 3290 ugkgdry 1 (208111 08/14/2012  08/1772012 *80ISM

Motor Oil 17500 3’ 9860 ug/kg dry i 1208111 08/14/2012 08/17/_2012 | 8015M

JIPWW9 (1208031-09) Seil :

Surroga:e: p-Terphenyl : 74 % 39-129 1208111 08/14/2012 08/17/2012 8015M

Dicesel Range Organics B0 Uy 3320 ugkgdy 1 L208111 O08/14/2012  08/17/2012 ' 8015M

Motor Oil 26600 Y 9950 ughgdry 1 1208111 0871472012  O8/17/2012 8015M

J1PWXO (1208031-10) Soil

Surrogate: p-Terphenyl 70 % — 39-129 1208111 08/14/2012 08/17/2012 8015M

Diesel Range Organics 1220 1 ) 3250 ug/kg dry i 1208111 08/14/2012 08/17/2012 - 8015M
- Motor Oil 9870 U :S' 9870 ug/kg dry 1 1208111 08/14/2012 08/17/2012  B015M

JIPWXI1 (1 208031-11) Soil

Surrogate: p-Terphenyl 84 % 39-129 1208111 08/14/2012 08/17/2012 - 8015M

Diesel Range Organics 18800 Y 3330 ug/kg dry 1 1208111 08/14/2012 081772012 8015M
* ‘Motor Oil 31400 J 9990 vgkgdry 1 1208111  08/14/2012 08/17/2012 - BOLSM

J1PWX2 (1208031-12) Soil

Surragate: p-Terphenyl 78 % 39-129 1208111 08/14/2012 08/17/2012 . 8015M

Dlesel Range Organics 1680 J j 3340 ug/kg dry 1 L208111 08/14/2012 08/17/2012 - 8015M

Moter Oil 10000 U fS 10000 ugkgdry 1 1208111  08/14/2012 08/17/2012

|8015M

po0B0B014
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264 Welsh Pool Road
Exton; PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

& S on M Fserting Ancyrot COSomon

WC-Hanford, Inc.

Project: RC-189
Project Number: K3969

Reporteid:

2620 Fermi Avenue
) Richland WA, 99354 Project Manager: Joan Kessner 08/20/2012°12:31
Extractable Petroleum Hydrocarbons by SW846 8015 }/"jt ((-‘I ((7__ :
Lionville Laboratory :
Reporting ‘
Analytc Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
J1IPWX3 (1208031-13) Soil
Surrogate: p-Terphenyl 79 % 39-129 1208111 081472012 08/17/2012 8015M
Diesel Range Organics 2790 § I 3210 ughkgdry 1 (208111 08/142012  08/17/2012 :80ISM
Motor Oil 6590 3 JJ 9630 ug/kg dry 1 1208111 08/14/2012 08/17/2012 - 8015M

13
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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3 : 264 Welsh Pool Road
Exton, Pennsylvania 13341
Phone (610) 280-3000

LIONVILLE LASORATORY Fax (610) 280-3041

A eision ol Enetine Anolylcai Compaianon

Case Narrative

Client: WC-HANFORD RC-189 K3969 W.0. #: 60049-001-001-0001-00
LVL #: 1208031 Date Received: 08-09-2012

DIESEL RANGE ORGANICS

Thirteen (13) soil samples were collected on 08-07-2012.

The samples and associated QC samples were extracted 08-14-2012 and analyzed 08-17-2012
according to criteria set forth in Lionville Laboratory SOPs. The extraction procedure was based

on SW846 Method 3540C and the analysis procedure was based on SW846 Method 8015B for
Diesel Range Organics.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. Fora complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from samples that met LvL’s sample
acceptance policy.

2. All required holding times for extraction and analysis have been met.

3. All obtainable surrogate recoveries were within acceptance criteria.

4. The method blank was below the reporting limits for all target compounds.

5. The blank spike recovery was within acceptance criteria.

6. All matrix spike recoveries were within acceptance criteria.

7. All initial calibrations associated with this data set were within acceptance criteria.

8. All continuing calibration standards analyzed “prior to sample extracts were within
acceptance criteria.

9. The samples were reported on a dry weight basis.
10. 1 certify that this sample data package is in compliance with SOW requirements, both

technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hardcopy data package has been authorized by the laboratory manager

or a designeg as verified by the following signature.

Hin\Daniels | / Date
LvL Laboratory Manager

rgroup\data201 2\dro\we hanford\i 20803 Ljes.doc
The results presented in this report relate only to the analytical testing and conditions of the sanples st receipt and during storage. All pages of this report are integrsl parts of the analytical
data. Therefore, this report should only be reproduced in its entirety of pages.

19
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RC-189-088 Pt 1 of £3

‘Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
" lconector... < o - P - . Company Contact .« Telephone No. . | Praiect Coordinator - .
e Kr"’«:b:'.':s {OM e Joar Kesdne - 1 L . 375:4688 < e .+ = | KESSNER, JH Price Code ‘a{‘ ‘1""‘ Data Turnaround
s e . T e y . n
orojectDesienatiom:© - - - Samling Location. - : - = [SAFNe. . g - M. Days- |
1 100N Fislt RembdintionwSoilFukProtocol v, - | T UPR:100-N-6 Merification-Sample -+ ¢ - oo G ROABY & o T e S e S
] Im:dh&éMm:ro:‘:ﬁn‘m;m-u—: '~‘;r"“f,‘: Ll T _ Field Logbbeleoratshinateut =< . COARUP A G EMEN T {Method.of Shipment - . R PRDEIGn ¥ X0 g .-
Ahes - PTG TR A o Dr&;;:(«é.z,g~.e.v1;f\rn.-, ©E11652H06% edAs L] ~RPNOGRE80 A’#ﬁ/ﬂ. 1 FedBx. - .- - ey . o T &,
- - o - - - , - S
Shipped Torr. - - .;]uh Offsite Property No: - - A_ ” D ] 7 o Bl of Ladine/Air mlt No. 6 ce OSP C ®
OSSIBLE SAMPLE HAZARDS/REMARKS
Potential Red &~ DDTL(m.g{-;P oon Preservation Cool 4C Cool 4C Cool 4C Cool 4C Cool 4C Nane Noac None Nane
: A GIP GP GP G 1G ap \ G/P GP - GP GF
Type of Contalner )
Special Handling and/or Storage : : 5 : : n . 5 5 -
Cool 4C No. of Container(s) : \57
120w, 60mL 120mL 120ml 120mi. S00mL s% S00mL 500mL 500mL
Yalume
See tem (1) in Cheomivm | See item {2) in TPH-Diesed | PAHs- 8310 {See xem(3)in Tsotopic X Tsotopic Isotopic Carbon-14
' Hex - 7196 iad- Range - Specist Uraniim kn\m Phetomium Low Level .
Instructions. Instructions, § WTPH-D+ Tnstructions.
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time i e i
JAPWWA SOIL B-2~(2 s paS e s .S
JIPWW2 soi. g-72~Z (OOS X X ¥ L4
JIPWW3 SOIL 8-7-12 Ho s X | X X
H1PWW4 son 2.7z | 1015 | X | % x | %
o |J1PWWS . SOk @.7~17Z | I0IT X X X by
(mp) CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
inquished Dawe/Ti ived B I DateTme {210 .
Shna ByRemowd gt e " ;?% K ! ® (1) ICP Meials - G010TR (Close-oud List) (Alimiouem, Antiromy, Arsenc, Bariuar, Beylliur, Boror. et
L LY 2 ﬂ, 7/T CMWMMCW.ImMMMMmMOW so-sebd
elinquished From { DaeTie 194 35 [Received BySored In o /010 B Date/Time /435 | Nickel, Potassium, Selenium, Silicoa, Sitver, Sodiwm, Vanadium, Zinc); Mercwry - 1471 - (CV) Ssdge
anis 2| A.Feser &’ njfvu on)  §-7-2 {2) IC Anions - 300.0 {Bromide, Chloride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate}; NO2NO3 - | %=
- - - - 353.2; pH (Soil) - 9045 <
nquished ByfRemoved From WC HF Date/Tine /o0 ¥ 3 lkmwd ByStored In £ Date/Time (3) Gamra Spec (Clent List {Americium-241, Cesium-137, Cobalt-60, Furopiu- 152, Ewroptary 134, B o tlds
A Freicr OoFnaeon §-8-1213808 Fed &L Europrum-155, Radium-226) A e
N7 e Ve e F?é B’“"’W DaiTime ! AEVIEWED b
l'; bl opis \tme Aaciinder 8912 IS i)
l\::lﬁ\quixhed ByRemoved From 7 7 Date/Time eceived By/Stored In Date/Time M v -o::m
. Eelinqusw-aymm From . . DuefTime < lxmmd ByfStored In; Date/Time DATE /
e /12
LABORATORY | Received By Titk N— DerTime
SECTION
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

maon | NECHE :
proiecT: (U PR~ o0 L DATAPACKAGE:  £23%(9F
vaLDATOR: €L R, ta: LT DATE: ?/ e/

SDG: w (s

ANALYSES PERFORMED
< 5015 ) 8021 8141 8151 8315

— WTPH-HCID | WTPH-G WTPH-D
SAMPLES/MATRIX:

Fowwl  Jlewwz  JIPwwd T (Pwwy JIPwws
Jipwwl,  Jpwwy  T(Prwy A Pwig J(Pwxo
TPWY ([ JIPwWE2 JPwxs

s~/
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification dOCUMENtATION PrESENEY ...ovuurerruwsssirmmmsssrrrsssesssmma s Ye@ N/A
Comments: .
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
[nitial Calibrations BCCEPLADIE? ...c.urrvrrsserrersesrsrmsmssiesemess s sums sy s S Yes
Continuing calibrations ACCEPLADIEY vovvevvevevenesesessssstss s S Yes
SEANAALAS TACEADIET 1evvvrnrserreerssessessssasessesssssssesss s s Yes
SEANAATAS EXPITEAT oecvvvesrrrsenrissersssescasessas s rreeveeeraesanesasesaaerean Yes
Caleulation Check ACCEPTADIED ......ovvvvusssserermsssmssssersesss s S 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) oo Yes No
Calibration blank results acceptable? (Levels D, E) oo Yes No
Laboratory blanks analyZed? ........cersrrrsssssssssemmesiss s rrereven s a No N/A
Laboratory blank results 8CCEPADIET....ccevvrvvurvsuurmmmessssssss st
Field/trip blanks analyzed? ITSICE O 2 2) ISR ERERC S Ye@ N/A
Field/trip blank results acceptable? (Levels C, D, E) cooveunrrrermenemsissmimsmmsssennissssisms s Yes No\ N/

Transcription/calculation errors? (Levels D, B s Yes No
Comments: W ?S

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

Surrogates/system monitoring compounds anAIYZEA? ... i s

Surrogate/system monitoring compound recoveries ACCEPIADIE? ..oveivrieiee e
Surrogates traceable? (LEVELS D, E) wovormceremssrsssmsssseenssssssmsssssess s s s
Surrogates expired? (Levels D, 151 YOO PR T et
MS/MSD samples analyzZed? ... eevmerimssmssserms e e X5
MS/MSD TeSUIES ACCEPLADIET. ...vverierrrmerssssirersesa st s s
MS/MSD standards NIST traceable? (Levels D, ) J O R

MS/MSD standards expired? (Levels D, E) oo Yes No

Standards expired? (Levels D, E) oo
Transcription/calculation errors? LS L D =) T

Performance audit sample(s) ANALYZEAT .....ocvucvirrmmimersiis s

Performance audit sample results acceptable?... uwowwrireogeflonsimersiinmsn s )
Comments: LCS"’ L\%?o - :g‘ cttj Y\GM

o M M)’//“W.D)C—U" 3 Y
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HNF-20433 REV 0

GENERAL ORGANIC DATA YALIDATION CHECKLIST

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

Duplicate RPD values ACCEPIADIEY .ovecvvnuserrermsesssssss s snsssssss s [
Duplicate results ACCEPLADIET . .evverevevsessssseassesssress s s
MS/MSD standards NIST traceable? (Levels D, 1) FE ORIt
MS/MSD standards eXpired? (LEVLS D, E) weeurrrissssssessrss sttt 50000 : (
Field duplicate RPD values ACCEPTADIET rrcvvrevessssssnsecssssamss s No N/A

Field split RPD values BT 1) SR EREEEEE R Yes N

Transcription/calculation errors? (LeVels D, E).voriveerisimsmmsssniss st Yes No

Comments:

6. HOLDING TIMES (all levels)
SAMPles ProPErly PIESEIVEA? ..ovveivvrrervirerermsisssssssssssssssssssssss st @ No N/A
Sample holding HMes A0CEPTADIEY .ccvererrssmmssssssssessissssss s @ 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 ANALYSEST coooreoorsssrs s censrsssssnssn s SO @ No
Results supported in the raw data? (Levels D, E) oo [ Yes N
Samples properly prepared? (Levels D, 15 FREEE RS EEE Yes Do
Detection HIMILs MEEt RDLY ooeeeramrrsssrsesesrssmssssss s s st s st S Yes ‘Q N/A
Transcription/calculation errors? (LeVels D, E)uuurrrrrvvrsiusmsmsssrsssissssss s Yes No @
Comments: QM owndebed MO [

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup et [ONRIRERRREEEREE R Yes N

L0t CHECK PEIFOTIEAT cvrrerseorossessrssesos s s s s Yes

Check FECOVETIES BCEPHADIE? 1 ccvecrscissssrsseserssesssssses s sb s s Yes

CheCk MALETIAlS TTACEADIE? 1rvvererssriesssssersssesessssss s s s s s Yes

Check MAtErials EXPITEA? cuuuuunieriressesssssmsssssssssssssssmss s rirrrneraeeernns Yes

Analytical batch QC given STMIIAT CLEAMUP? vvveseeencvvesssssssseesessmmssssrssmes s S Yes
Transcription/Calculation EITOES? wooovvseeeesaessmsoessssesece s s RR SRR Yes
Comments:
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< LAV LE LABORAIORY - -
A izt o FEARIOM SOk Al COmOtmion

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 6[_0-2803041

‘WC-Hanford, Inc.

Project: RC-189

N
'

2620 Fermi Avenue Project Number: K3969 Reported:
_Richland WA, 99354 Project Manager: Joan Kessner 08/20/2012:12:31
Extractable Petroleum Hydrocarbons by SW846 8015 - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC - RPD
Analytc Result and Qualifiers Limit Units Level Result %REC Limits RPD - Limit
Batch L208111 - SW 3540C
Blank (L208111-BLKI) Prepared: 08/14/2012 Analyzed: 08/17/2012
Diesel Range Organics 3330 U 3330 ug/kg wet
Motos Oil 10000 U 10000 ug/kg wet
Surrogate: p-Terpheryl 5840 ug/kg wet  6666.7 88 39-129
LCS (L208111-BS1) Prepared: 08/14/2012 Analyzed: 08/17/2012
Diesel Range Organics 32000 3330 ug/kg wet 66667 48 42-133
Surrogats: p-Terpheryl 3550 ug/kg wet  6666.7 53 39-129
Matrix Spike (1L208111-MS1) Source: 1208031-01 Prepared: 08/14/2012 Analyzed: 08/17/2012
Dicsel Range Organics 45000 3330 ugkg dry 66573 1900 65 42133
Surrogate: p-Terphenyl 5520 ug/kg dry 6657.3 83 39-129
Matrix Spike Dup (1.208111-MSD1) Source: 1208031-01 Prepared: 08/14/2012 Analyzed: 08/17/2012 :
Diesel Range Organics 45800 3310 ugikg dry 66199 1900 66 42-133 2 - 40
- Surrogate: p-Terphenyl 5410 ughgdry  6619.9 82 39-129
000000016



Date: 20 September 2012

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project: 100N Field Remediation — Soil Full Protocol - Waste Site UPR-100-N-6
Subject: Inorganics - Data Package No. K3969-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K3969
prepared by Lionville Laboratories Inc. (LLI). 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

J1PWW1 8/7112 Soil C See note 1
J1IPWW2 8/7/12 ' Soil C See note 1
JIPWW3 8/7/12 Soil C See note 1
J1IPWW4 8/7/12 - Soil C . See note 1
J1IPWWS5S 8/7/12 Soil C See note 1
J1IPWWE 8/7/12 Soil C See note 1
JIPWWY7 8/7/12 Soil C See note 1
J1IPWWS8 8/7/12 . Soil C See note 1
J1IPWW9 8/7/12 Soil C See note 1
J1PWXO0 8/7112 Soil C See note 1
J1PWX1 8/7/12 Soil C See note 1
J1IPWX2 8/7/12 Soil .C See note 1
J1IPWX3 8/7/12 Soil C See note 1
J1IPWX4 8/712 Soil C See note 1

1 - ICP metals (6010B) and mercury by 7471A.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100-N Area Sampling and Analysis Plan
for CERCLA Waste Sites (DOE/RL-2005-92, Rev. 0, October 2006). 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 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

ul



are as follows: Soil samples must be analyzed within 6 months for ICP metals
and 28 days for mercury.

Ali 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
"JJ". 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 (J1PWX4) was submitted for analysis. Eleven 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 70% to 130%. 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 69% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 130% or less than 70% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
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a recovery greater than 130% and a sample result less than the IDL, no qualification is
required. , '

Due to a matrix spike recovery outside QC limits, all antimony (32.3%) results were
qualified as an estimate and flagged “J".

Due to LCS recoveries outside QC limits, all aluminum (148%), antimony (64.2%) and
silicon (43.2%) 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 an RPD outside QC limits, all copper (85%) results were qualified as estimates
and flagged "J".

All other laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1PWW4/J1PWX3) were submitted for analysis. Field
duplicates are compared using the same criteria s for laboratory duplicates. All field
duplicate results 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. K3969 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

The following minor deficiencies were noted:

- Due to a matrix spike recovery outside QC limits, all antimony (32.3%) results were
qualified as an estimate and flagged “J".

e Due to LCS recoveries outside QC limits, all aluminum (148%), antimony (64.2%)
and silicon (43.2%) results were qualified as estimates and flagged "J".

e Due to an RPD outside QC limits, all copper (85%) results 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-2005-92, Rev. 0, 100-N Area Sampling and Analysis Plan for CERCLA Waste
Sites, U.S. Department of Energy, October 2006.
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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 unusabie 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 (i.e., usable for decision-making purposes).
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Summary of Data Qualification
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INORGANIC DATA QUALIFICATION SUMMARY*

SDG: K3969 REVIEWER: | Project: PAGE_1 OF1
' ELR UPR-100-N-6

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

Antimony J All MS recovery

Aluminum J All LCS recovery

Antimony '

Silicon

Copper J All 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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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

LOAVILLE LASGRATORY "
& Civbion i Finattos Vot Camcaction

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenuc Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWWI V;?l (9 ‘ (=
1208031-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch " Prepared Analyzed Method
Lionville Laboratory
Metals by SW846 6000/7000 series
Aluminum 7440 A 4.56 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Antimony 0.547 UJ 0547 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Arsenic 2.86 0912 mg/kg dry 1 L208078 08/12/2012 08/ 172012 6010B
Barium 63.1 0.456 mg/kg dry {1 1208078 08/12/2012 08/17/2012 60108
Beryllium 0.257 0.182 mgkgdry 1 1208078 08/12/2012 08/1772012  6010B
Boron 1.24 B 1.82 mg/kg dry 1 L208078 08/12/2012 08/172012  6010B
Cadmium 0.104 B 0.182 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Calcium 5890 91.2 mg/kg dry 1 1208078 08/12/2012 08/172012  6010B
Chromium 1.6 0.182 mg/kgdry 1 L208078 08/12/2012 08/1772012  6010B
Cobalt 571 1.82 mg/kg dry 1 1208078 08/12/2012 08/17/20 12 6010B
Copper 12.4 J 0.912 mgkgdry | 1208078 08/1272012 08/1712012  6010B
fron 17200 18.2 mg/kg dry 1 L208078 08/12/2012 08/1772012  6010B
Lead 3.64 0.456 mg/kg dry 1 1208078 08/12/2012 08/17/2012  6010B
Magnesium 4070 68.4 mg/kg dry 1 1208078 08/12/2012 08/17/2012  6010B
Manganese 278 4.56 mgkgdry 1 L208078 08/12/2012 08/ 172012 6010B
Molybdenum 0.361 B 1.82 mgkgdry 1 L208078 08/12/2012 08/1772012 60108
Nickel 10.0 3.65 mgkgdry | L208078 0%/1272012 0871 772012 6010B
Potassium 1260 365 mgkgdry 1 1208078 08/12/2012 08/1772012  6010B
Sclenium 0274 u 0274 mg/kg dry 1 L208078 08/12/2012 08/ 1712012 6010B
Silicon ' 439 T 1.82 mg/kg dry { L208078 08/12/2012 08/172012 ~ 6010B
Silver 0.182 8] 0.182 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Sodium 234 45.6 mg/kg dry 1 1208078 08/12/2012 08/17/2012  6010B
Vanadium 40.9 2.28 mgkgdry 1 1208078 08/1272012 08/1 772012 6010B
Zinc 36.6 9.12 mg/kgdry 1 1208078 08/12/2012 08/17/2012  6010B
Mercury 0.0244 U 0.0244 mg/kg dry 1 L208113 08/15/2012 08/16/2012 T471A
8P0POBA43
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Y 264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

A civinen o Ehertng Anciviane Caporahon

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWW2 Vc;/‘ & e,

1208031-02 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series

Aluminum 6580 S 4.98 mg/kg dry 1 L208078 08/122012 08/ 1772012 5010B
Aatimony 0.598 U 3. 0.598 mg/kg dry 1 L208078 08/122012 08 17/2012 6010B
Arsenic 5.42 0.996 mg/kg dry 1 L208078 08/12/2012 08/1 712012 6010B
Barium 41.8 0.498 mg/kg dry 1 L208078 08/12/2012 08/ 1772012 6010B
Beryllium 0.273 0.199 mg/kg dry 1 1208078 08/12/2012 08/ 1712012 6010B
Boron 124 B 1.99  mghkgdry 1 1208078 08/12/2012 08/1772012  6010B
Cadmium 0.0749 B 0.199 ~ mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Calcium 11200 99.6 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Chromium 6.47 0.199 mg/kg dry 1 L208078 08/122012 08/ 17/2012 6010B
Cabalt 6.02 1.99 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Copper 16.3 :X 0.996 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Iron 18400 199 mg/kg dry 1 1208078 08/1272012 08/17201 2 60108
Lead 3.83 0.498 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Magnesium 4270 74.7 mg/kg dry 1 L208078 08/12/2012 08/ 17/2012 6010B
Manganese 252 4.98 mgkgdry 1 L208078 08/12/2012 08/17/2012 60108
Molybdenum 0.556 B 1.99 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Nickel 7.55 3.98 mg/kg dry 1 L208078 08/12/2012 08/i 7/2012 60108
Potassium 881 398 mg/kg dry 1 L208078 08/12/2012 08/ 17/2012 6010B
Selenium 0.299 U 0.299 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Silicon 754 3 1.99 mg/kg dry 1 L208078 08/12/2012 08/ 17/2012 6010B
Silver 0.199 U 0.199 mg/kgdry 1 1208078 08/ 12/2012  08/17/2012  6010B
Sodium 499 49.8 mg/kg dry 1 L208078 081272012 08/ 17/2012 6010B
Vanadium S1.7 2.49 mg/kg dry 1 L208078 08/12/2012 08/} 7/2012 6010B
Zine 42.3 9.96 mg/kg dry 1 L208078 08/1272012 08/1 72012 6010B
Mercury 0.0264 U 0.0264 mg/kg dry 1 L208113 08/15/2012 08/16/2012 74T1A
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L. LONVILE LABORATORY -
A Siviciwn o Foeekou Poxwericid crpotalon

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWW3 “ [(q [
1208031-03 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Ditution  Batch Prepared Analyzed  Method
Lionville Laboratory
Metals by SW846 6000/7000 series
Aluminum 7820 3’ 408 mgkgdry ] 1208078 08/12/2012 08/ 1772012 6010B
Antimony 0.489 U 3’ 0.489 mgkgdry 1 L208078 08/12/2012 0%/ 1772012 6010B
Arsenic 3.03 0.815 mg/kgdry 1 1208078 08/12/2012 08/ 172012 6010B
Barium 65.5 0.408 mg/kgdry | 1208078 08/12/2012 08/ 1772012 6010B
Beryllium 0.286 0.163 mg/kg dry 1 1208078 08/12/201 2 08/17/2012 6010B
Boron 1.26 B 1.63 mgkgdry 1 L208078 08/12/2012 08/ 1772012  6010B
Cadmium 0.0907 B 0.163 mgkgdry | 1208078 08/12/2012 08/ 72012 6010B
Calcium 4280 81.5 mg/kg dry 1 1208078 08/12/2012 08/17/2012 ' 6010B
Chromium 11.4 0.163 mg/kgdry ! 1208078 08/12/2012 08/17/2012  6010B
Cobalt 5.80 1.63 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Copper 13.1 3 0.815 mgkgdry 1 1208078 08/12/2012 08/172012  6010B
Iron 17100 16.3 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Lead 3.91 0.408 mgkgdry | 1208078 08/12/2012 08/17/2012  6010B
Magnesium 4350 61.1 mgkgdry 1 L208078 08/12/2012 08/ 172012 6010B
Manganese 276 4.08 mg/kgdry 1 1208078 08/12/2012 08/1772012 60108
Molybdenum 0.374 B 1.63 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Nickel 10.5 3.26 mg/kg dry 1 L208078 08/1272012 08/17/2012 6010B
Potassium 1300 326 mg/kg dry i L208078 08/ 1272012  08/1772012 6010B
Selenium 0.245 U 0.245 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Siticon 186 S 1.63 mgkgdry 1 1208078 08/12/2012 08/ 17/2012  6010B
Silver 0.163 U 0.163 mgkgdry 1 1208078 08/12/2012 08/17/2012 60108
Sodium 210 40.8 mg/kg dry 1 L208078 08/12/2012  08/17/2012 6010B
Vanadium 41.1 2.04 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Zinc 35.6 8.15 mgkgdry 1 - 1208078 08/12/2012 08/17/2012 6010B
Mercury 0.0280 U 0.0280 mgkgdry 1 1208113 08/15/2012 08/ 1612012 74T1A
PDPOBBO45
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969
Richland WA, 99354 Project Manager: Joan Kessner

Reported:
08/21/2012 08:22

JIPWW4 Vq/[m l (=

1208031-04 (Soil)

Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series

Aluminum 6890 S 4,73 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Antimony 0.568 U S 0.568 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Arsenic 247 0.946 mg/kg dry 1 208078 08/12/2012 08/17/2012 6010B
Barium 56.9 0.473 mg/kgdry | 1208078 08/12/2012 08/17/2012 6010B
Beryllium 0.259 0.189 mg/kgdry 1 1208078 08/12/2012 08/17/201 2 6010B
Boron 1.73 B 1.89 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Cadmium 0.0950 B 0.189 mgkegdry 1 L208078 08/12/2012 08/17/2012  6010B
Calcium 4750 94.6 mg/kg dry 1 L208078 08/12/2012 08/172012 6010B
Chromium 8.97 0.189 mg/kgdry | L208078 08/12/2012 08/17/2012  6010B
Cobalt ’ 6.13 1.89 mg/kgdry | L208078 08/1272012 08/17/2012 60108
Copper 12.1 I 0.946 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Iron 17600 18.9 mghkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Lead 3.68 0.473 mg/kgdry 1 L208078 08/12/2012 08/1772012 6010B
Magnesium 3810 70.9 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Manganese 280 4.73 mg/kg dry 1 L208078 08/12/2012 08/17/2012 60108
Molybdenum 0.465 B 1.89 mghkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Nickel - 92.04 3.78 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Potassium 1140 378 mgkgdry 1 L208078 08/12/2012 08/ 1772012  6010B
Selenium 0.284 U 0.284 mgkgdry . 1 L208078 08/12/2012 08/17/2012 6010B
Silicon 499 :Y 1.89 mg/kgdry 1 L208078 08/12/2012 08/17/2012 60108
Silver 0.189 U 0.189 mgkgdry | L208078 08/12/2012 08/17/2012 60108
Sodium 281 473 mg/kgdry 1 L208078 08/12/2012 08/17/2012 6010B
Vanadium 43.9 2.36 mg/kg dry 1 1208078 08/1272012 08/17/2012 6010B
Zinc 37.0 9.46 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Mercury 0.0306 u 0.0306 mg/kgdry 1 L208113 08/15/2012 08/16/2012  7471A°

13
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264 Welsh Pool Rosad

Exton, PA 19341
Phone: 610-280-3000
L LJOMVILLE LABORATORY - Fax: 610-280-3041

X cowion o Fneine Anayihat: Conxwarolt

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

1208031-05 (Soil)

JIPWWS5 2/ ‘ @loy

Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Mecthod
Lionville Laboratory

Metals by SW846 6000/7000 series

Aluminum 6020 ’S' 4.40 mg/kgdry 1 1208078 08/12/2012 081772012 60108
Antimony 0.527 U S 0.527 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Arsenic 4.54 0.879 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Barium 424 0.440 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Beryllium 0.228 0.176 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Boron 1.25 B 1.76 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Cadmiuvm 0.0962 B 0.176 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Calcium 9190 879 mgkgdry 1 1208078 08/12/2012  08/17/2012 6010B
Chromium 7317 0.176 mg/kgdry 1 1208078 08/12/2012 08/172012  6010B
Cobalt 5.59 1.76 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Copper 132 3 0.879 mgkgdry 1 1208078 08/12/2012  08/17/2012 6010B
Iron 16300 17.6 mgkgdry | L208078 08/12/2012 08/ 1772012 6010B
Lead 4.06 0.440 mg/kg dry 1 L208078 08/12/2012 08/ 17/2012 6010B
Magnesium 3800 65.9 mghgdry 1 1208078 08/1272012 08/17/2012  6010B
Manganese 27N 4.40 mgkgdry 1 L208078 08/12/2012 08/172012  6010B
Molybdenum 0.407 B 1.76 mgkgdry 1 1208078 08/12/2012 08/17/2012 60108
Nickel 7.97 3.52 mgkgdry 1 1208078 08/12/2012  08/17/2012 6010B
Potassium 1060 352 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Sclenium 0.264 U 0.264 mgkgdry 1 L208078 08/1272012 08/17/2012 6010B
Silicon 169 j 1.76 mgkgdry 1 1208078 08/1272012 08/17/2012 6010B
Silver 0.176 U 0.176 mg/kgdry | L208078 08/12/2012 08/17/2012 6010B
Sodium 229 44.0 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Vanadium ] 434 220 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Zinc 38.6 8.79 mgkgdry 1 1208078 08/12/2012 08/17/2012 60108
Mercury 0.0242 U 0.0242 mg/kgdry 1 L2081 13 08/15/2012 08/16/2012 T471A

PE0O0B047
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3 264 Welsh Pool Road
Exton, PA 19341
J Phone: 610-280-3000

Fax: 610-280-3041

A ciskion 3 Ehomea Acylxd Soooraion

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWW6 Kﬂ/‘ ps fe e

1208031-06 (Soil)

Reporting :
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series

Algminum 7620 3 4.50 mg/kgdry 1 1208078 08/12/2012 08/17/2012 6010B
Antimony 0.540 U :S 0.540 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Arsenic 2.98 0.899 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Barium 56.1 0.450 mghkgdry 1 L208078 08/1272012 08/1772012  6010B
Beryllium 0.276 0.180 mg/kgdry 1 1208078 08/12/2012 081772012 601 0B
Boron 1.58 B 1.80 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Cadmium 0.102 B 0.180 mgkgdry 1 L208078 08/122012 08/17/2012 6010B
Calcium 5200 89.9 mg/kg dry 1 1208078 08/12/2012 08/ 17/2012  6010B
Chromium 11.4 0.180 mgkgdry | 1208078 08/12/2012 08/1772012  6O1OB
Cobalt 5.79 1.80 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Copper 14.2 3' 0.899 mgkgdry | 1208078 08/12/2012 08/1772012 6010B
Iron 17600 18.0 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Lead 4.61 0.450 mg/kg dry 1 L208078 08/12/2012 08/ 17/2012  6010B
Magnesium 3900 67.5 mgkgdry 1 1208078 08/12/2032 08/172012  6010B
Manganese 285 4.50 mgkgdry 1 1208078 08/1272012  08/17/2012 6010B
Molybdenum 0.417 B 1.80 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Nickel 10.9 . 3.60 mgkgdry 1 L208078 08/12/2012 08/17/2012 6010B
Potassium 1360 360 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Selenium 0.270 U 0.270 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Silicon 179 S 1.80 mg/kgdry ! L208078 08/12/2012 08/1772012 6010B
Silver 0.180 U 0.180 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Sodium 225 45.0 mg/kg dry 1 L208078 08/12/2012 08/17/2012 60108
Vanadium 432 225 mg/kgdry 1 L208078 08/1272012 08/17/2012 60108
Zine 388 8.99 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Mercury 0.0239 U 0.0239 myg/kg dry 1 1208113 08/15/2012 08/16/2012 T471A

$0B00B048
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264 Welsh Pool Rozad
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A cHuiskom of Thering ANty Coor aftun

WC-Hanford, Inc. ‘ Project: RC-189
2620 Fermi Avenue - Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22
JIPWW7 }/a{ [ | [z~
1208031-07 (Soil)
Reporting
Anatyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Mcthod
Lionville Laboratory

Metals by SW846 6000/7000 series

Aluminum 7710 X 437 me/kgdry 1 L208078 08/122012 08/17/2012 6010B
Antimony 0.524 vy 0.524 mg/kgdry 1 1208078 08/12/2012 08/17/2012 6010B
Arsenic 2.78 0.873 mgkgdry 1 1208078 08/12/2012 08/1772012 6010B
Barfum 533 0.437 mg/kgdry 1 1208078 08/12/2012 08/17/2012 6010B
Beryllium 0.273 0.175 mgkgdry 1 1208078 08/12/2012 08/1772012 6010B
Boron 1.24 B 1.75 mg/kgdry 1 1208078 08/12/2012  08/17/72012 60108
Cadmium , 0.0949 B 0.175 mgkgdry 1 L208078 08/12/2012 08/17/2012 60108
Calcium 4330 87.3 mg/kgdry 1 1208078 08/12/2012 08/17/2012 6010B
Chromium 11.5 0.175 mg/kgdry 1 1208078 08/12/2012 08/1772012 6010B
Cobalt 576 1.75 mgkgdry 1 1208078 08/12/2012 08/1772012 60108
Copper 14.6 3 0.873 mg/kgdry 1 L208078 08/12/2012 08/17/72012 60108
Tron 17200 17.5 mg/kgdry 1 L208078 08/12/2012  08/17/2012 6010B
Lead 4.27 0.437 mgkgdry 1 L208078 08/12/2012 08/17/2012 6010B
Magnesium 3830 65.5 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Manganese 278 437 mgkgdry 1 L208078 08/12/2012 08/17/2012 6010B
Molybdenum 0.348 B 1.75 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Nickel 10.8 3.49 mgkgdry 1 L208078 08/12/2012 08/17/2012 6010B
Potassium 1320 349 mgkgdry 1 L208078 08/12/2012 08/17/2012 6010B
Selenium 0.262 U 0.262 mg/kgdry 1 L208078 08/12/2012 08/17/2012 6010B
Silicon 186 3’ 1.75 mg/kgdry 1 L208078 08/12/2012 08/17/2012 60108
Silver 0.175 U 0.175 mgkgdry 1 L208078 08/12/2012 08/17/2012 6010B
Sodium 265 437 mgkgdry 1 L208078 08/12/2012 08/17/2012 60108
Vanadium 43.7 218 mg/kgdry 1 L208078 08/12/2012 08/17/2012 60108
Zinc 35.7 8.73 mg/kgdry 1 L208078 08/1272012 08/1772012 6010B
Mercury 0.0285 U 0.0285 mg/kgdry 1| L208113 08/152012 08/162012 7471A

00ePB0849
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1264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

e LOANILE LABGRAIORY Fax: 610-280-3041
A i i Eanine AnonEont Comonhon
WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWWS ):ﬂ @z

1208031-08 (SoiD)

Reporting :
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series
. Aluminum 7110 J 4.11 mgkgdry | L208078 08/12/2012 08/1772012  6010B
Antimony 0.494 U 3. 0.494 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Arsenic 2.83 0.823 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Barium 62.2 0.411 mg/kg dry 1 L208078 08/1272012 08/17/2012 6010B
Beryilium 0.234 0.165 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Boron 1.03 B 1.65 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Cadmium 0.0933 B 0.165 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Calcium 6520 823 mg/kgdry 1 1208078 08/12/2012 08/ 17/2012 6010B
Chromium 158 0.165 mg/kg dry 1 L208078 O08/12/2012 08/17/2012 6010B
Cobalt 529 1.65 mg/kg dry { L208078 08/12/2012 08/17/2012 60108
Copper 13.6 3‘ 0.823 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Iron 15800 16.5 mg/kg dry 1 1208078 08/12/2012 08/17/2012 60108
Lead 3.59 ’ 0.411 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Magnesium 3760 61.7 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Manganese 270 4.11 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Molybdenum 0.368 B 1.65 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Nickel 12.9 329 mg/kg dry 1 1L208078 08/12/2012 08/17/2012 6010B
Potassium 1080 329 mg/kg dry 1 1208078 08/12/2012 08/17/2012 60108
Sclenium 0.247 U 0.247 mg/kg dry 1 L208078 08/122012 08/17/2012 60108
Silicon 484 3— 1.65 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Silver 0.165 U 0.165 mg/kg dry 1 L208078 08/122012 08/17/2012 6010B
Sodium 258 41.1 mg/kg dry 1 L208078 08/12/2012 08/172012  6010B
Vanadium 40.5 2.06 mg/kg dry 1 1208078 08/12/2012 08/17/2012 60108B
Zinc 36.6 8.23 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Mercury 0.0274 U 0.0274 mg/kg dry 1 L208113 08/15/2012 08/ 16/2012 T47T1A
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i ’ 264 Welsh Poe} Road
Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

LCRAT LS LARDRATORY
& <fivion o1 Bpasng AnorAool Conexaman

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWWY VOZ l (‘:‘ (T

1208031-09 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lioaville Laboratory

Metals by SW846 6000/7000 series .

Aluminum 7470 j 4.11 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Antimony 0.493 U S 0.493 mg/kg dry 1 L208078 08/12/2012 08/17/2012 60108
Arsenic 2.60 0.822 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Barium 53.0 0.411 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Beryllium 0.265 0.164 mg/kg dry 1 L208078 08/12/2012 08/1 772012 6010B
Boron 133 B 1.64 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Cadmium 0.0979 B 0.164 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Calcium 4340 82.2 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Chromium 1.9 0.164 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Cobalt 5.31 = 1.64 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Copper 13.2 ._) 0.822 mg/kg dry 1 L20%078 08/12/2012 08/17/2012  6010B
Iron 16100 16.4 mg/kg dry 1 L208078 08/12/2012 08/17/2012 60108
Lead 4.30 0.411 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Magnesium 3750 61.7 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Manganese 266 4.11 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Moiybdenum 0312 B 1.64 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Nickel ’ 9.71 3.29 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Potassiom 1320 329 mg/kg dry I L208078 08/12/2012 08/17/2012 60108
Selenium 0.247 u 0.247 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Silicon 184 5 1.64 mg/kg dry 1 1208078 08/12/2012 08/17/2012  6010B
Silver 0.164 U 0.164 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Sodium 247 41.1 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Vanadium 38.8 2.06 mg/kg dry 1 L208078 08/1272012 08/17/2012  6010B
Zine 36.3 822 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Mercury 0.0266 U 0.0266 mg/kg dry 1 L208113 08/15/2012 08/16/2012 T471A

[z]z1515)1%0% b h
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264 Weish Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

" LDAMVILE LABORAIORY -

A cbvicans of Fhma g ANcnicol Cooimbon
WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWX0 V;(ﬁ'(L

1208031-10 (Soil)

Reporting
Analyte Result and Qualifier Limit Units Ditution Baich Preparcd Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series .

Aluminum 6980 ;\ 435 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Antimony 0.522 U 3 0.522 mgkgdry 1 L208078 08/12/2012 08/1772012  6010B
Arsenic 2.31 0.870 mg/kg dry {  L208078 08/12/2012 08/ 1712012 6010B
Barium 66.0 0.435 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Beryllium 0.259 0.174 mg/kg dry 1 1208078 08/1272012 08/ 17/2012 6010B
Boron 1.23 B 1.74 mg/kgdry 1 L208078 08/ 12/2012  08/17/2012  6010B
Cadmium 0.0946 B 0.174 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Calcium 6380 87.0 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Chromium 9.40 ) 0.174 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Cobalt 5.41 .74 mg/kg dry t 1208078 08/12/2012 08/17/2012 6010B
Copper 12.6 j 0.870 mgkgdry 1 L208078 08/ 12/2012 08/17/2012  6O10B
Iron 16900 17.4 mgkgdry 1 1208078 08/12/2012 08/1772012  6010B
Lead 341 0.435 mg/kgdry 1 1208078 08/12/2012 08/17/2012 6010B
Magnesium 4240 65.3 mg/kgdry 1 L208078 08/ 12/2012 08/17/2012  6010B
Manganese 265 4.35 mg/kgdry 1 1208078 08/1272012 08/17/2012  6010B
Molybdenum 0.339 B 1.74 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Nickel 948 3.48 mg/kg dry 1 L208078 08/12/2012 08/ 17/2012 6010B
Potassium 1380 348 mgkgdry 1 L208078 08/12/2012 08/17/2012  G010B
Sclenium 0.261 U 0.261 mg/kgdry 1 1208078 08/12/2012 08/17/2012  6010B
Silicon 278 5 1.74 mghkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Silver 0.174 8] 0.174 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Sodium 2890 43.5 mgkgdry 1 L208078 08/12/2012 08/1772012  6010B
Vanadium 41.1 2.18 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Zinc 36.0 8.70 mg/kg dry 1 1208078 08/12/2012 08/ 1772012 6010B
Mercury 0.0275 U 0.0275 mg/kgdry 1 L208113 08/152012 08/16/2012  74TIA

pOBeBBO52
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

© HONVILLE LAEDRATORY Fax: 610-280-3041
A vithon of Ebediea Arcryihodt Conxmion

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 . Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWX1 r/l - ‘ i
1208031-11 (Soil) aq
Reporting )
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series
Alumibum 5560 3— 4.78 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Antimony 0.574 ud 0.574 mgkgdry 1 L208078 08/12/2012 08/17/2012 60108
Arsenic 2.49 0.956 mg/kg dry 1 L208078 08/12/2012 08/ 1772012 6010B
Barium 50.8 0.478 mg/kgdry 1 L208078 08/12/2012 08/17/2012 60108
Beryllium 0.207 0.191 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Boron 0.999 B 1.91 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Cadmium 0.0825 B 0.191 mgkgdry 1 1208078 08/12/2012 08/17/2012 60108
Calcium 10600 95.6 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Chromium 9.62 0.191 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Cobalt 5.58 1.91 mg/kg dry 1 L208078 08/12/2012 08/17/2012 60108
Copper 13.3 I 0.956 mgkgdry | L208078 08/12/2012 08/17/2012 6010B
Iron 17100 19.1 mg/kgdry 1 L208078 08/12/2012  08/17/2012 6010B
Lead 5.80 0.478 mg/kg dry 1 1208078 08/12/2012 08/1 7/2012  6010B
Magnesium 4150 7.7 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Manganese 258 4,78 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Molybdenum 0.313 B 1.91 mgkgdry 1 1208078 08/12/2012  08/17/2012 6010B
Nickel 8.63 382 mgkgdry 1 L208078 08/12/2012  08/17/2012  6010B
Potassiom 959 382 mg/kg dry 1 1208078 08/12/2012 08/1772012 6010B
Selenium 0.287 U 0.287 mg/kg dry 1 L208078 08/12/2012 08/1772012 6010B
Silicon 206 3’ 1.91 mgkgdry 1 L208078 08/12/2012 08/17/2012 60108
Silver 0.191 U 0.191 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Sodium 216 47.8 mg/kg dry 1 L208078 08/12/2012 08/17/2012 60108
Vanadium 39.7 2.39 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Zinc 38.8 9.56 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Mercury 0.0294 U 0.0294 mg/kg dry 1 L208113 08/15/2012 08/16/2012 7471A

608800033
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

_  LIOBVILLE LARORATORY Fax: 610-280-3041
B D ¥ Fwing ADosicn? Soporahon

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richiand WA, 99354 Project Manager: Joan Kessuer 08/21/2012 08:22

JIPWX2 K{ l R l =
1208031-12 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series
Aluminum 3150 d_ 4.48 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Antimony 0.538 Uo 0.538 mg/kgdry 1 L208078 08/12/2012 08/17/2012 6010B
Arsenic 1.52 0.896 mgkgdry 1 1208078 08/12/2012 08/1712012  6010B
Barium A 45.3 0.448 mghkgdry 1 L208078 08/ 12/2012  08/17/2012  6010B
Beryllium 0.174 B 0.179 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Boron 1.79 U 1.79 mgkgdry 1 1208078 08/ 12/2012 08/17/2012 60108
Cadmium 0.0668 B 0.179 mgkgdry 1 1208078 08/ 12/2012 08/1772012  6010B
Calcium 4920 89.6 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Chromium 2.69 0.179 mgkgdry 1 L208078 08/12/2012 08/172012  6010B
Cobalt 6.93 1.79 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Copper 11.6 3 0.896 mgkgdry 1 L208078 08/1 22012 08/1772012  6010B
Iron 23400 179 mghkgdry 1 L208078 08/1 272012 08/17/2012  6010B
Lead 2.13 0.448 mgkgdry 1 L208078 08/ 12/2012 08/17/2012  6010B
Magnesium 3810 67.2 mgkgdry 1 1208078 08/12/72012 08/17/2012  6010B
Manganese 285 448 mgkgdry 1 1208078 08/ 12/2012 08/17/2012  6010B
Molybdenum 0.397 B 1.79 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Nickel 5.88 3.58 mg/kg dry 1 1.208078 08/12/2012 08/17/2012 6010B
Potassium 434 358 mg/k'g dry 1 L208078 08/12/2012 08/17/2012  6010B
Selenium 0.269 u 0.269 ‘mg/kgdry 1 1208078 08/ 1272012 08/17/2012 6010B
Silicen 129 j 1.79 mgkgdry 1 L208078 08/ 1212012 08/1772012  6010B
Silver 0.179 U 0.179 mgkgdry | 1208078 08/12/2012 08/17/2012 6010B
Sodium 240 44.8 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Vanadium 68.1 2.24 mgkgdry 1 L208078 08/12/2012 08/17/2012  6010B
Zinc 71.5 8.96 mg/kgdry | 1208078 08/12/2012 08/17/2012  6010B
Mercury 0.0251 U 0.0251 mg/kgdry 1 1208113 08/15/2012  08/16/2012 T471A

20000080854
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264 Weish Pool Road
Exton, PA 19341
Phone: 610-280-3000

LONVITLE LARORATORY Fax: 610-280-3041

& ot o Eheoecia Ancaicol Comosafion
WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWX3 G/\ @l

1208031-13 (Soil)

Reporting
Analyte Result and Qualifier Limit Units Difution Batch Prepared Analyzed  Method
Lionville Laboratory

Metals by SW846 6000/7009 series

Aluminum 6920 3’ 4.52 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Antimony 0.543 Uy 0543 mg/kgdry 1 1208078 08/12/2012 08172012  6010B
Arsenic 2.48 0.905 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Barium 578 0.452 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Beryllium 0.261 0.181 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Boron 2.58 1.81 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Cadmium 0.0973 B 0.181 mgkgdry 1 1208078 08/12/2012 08/17/2012 6010B
Calcium 5290 90.5 mg/kg dry 1 1208078 08/12/2012 08/1712012 6010B
Chromium 9,33 0.181 mg/kg dry 1 1208078 08/12/2012 08/17/2012  6010B
Cobalt 592 S 1.81 mg/kg dry 1 L208078 08/12/2012 08/17/20%2 60108
Copper 12.6 A 0.905 mg/kgdry 1 1208078 08/1272012 08/17/2012  6010B
Iron 17300 18.1 mg/kg dry 1 L208078 08/12/2012  08/17/2012 6010B
Lead 3.83 0.452 mg/kgdry ! L208078 08/12/2012 08/17/2012  6010B
Magnesium 3590 67.8 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Manganese 290 4.52 mg/kg dry 1 1208078 08/122012  08/17/2012 6010B
Molybdenum 0.464 B 1.81 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Nickel : 8.89 3.62 mg/kg dry 1 L208078 08/12/2012 08/172012  6010B
Potassium 1150 362 mg/kg dry 1 1208078 08/12/2012 08/17/2012 6010B
Selenium ’ 0.271 u 0.271 mg/kg dry 1 L208078 08/ 12/2012  08/17/2012 6010B
Silicon 180 j 1.81 mg/kg dry 1 L208078 08/1272012 08/17/2012  6010B
Silver 0.181 U 0.181 mg/kg dry 1 L208078 08/1272012 08/17/2012 60108
Sodium 299 452 mg/kg dry 1 .L208078 08/ 122012 08/17/2012 6010B
Vanadium 41.2 2.26 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Zinc 41.1 9.05 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Mercury 0.0276 U 0.0276 mg/kg dry i L208113 08/ 152012 08/16/2012 T471A

po00PBO5S5
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264 Welsh Pool Road
Exton, PA 19341
Phone: 6§10-280-3000
Fax: 610-280-3041

A cvialon 3 Sheind Arkpvikaol Comorahon

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

JIPWX4 GI(CI ,(,L

1208031-14 (Soil)

Reporting
Analyte Result and Qualifier Limit Units Dilution Baich Prepared Analyzed Mecthod
Lionville Laboratory

Metals by SW846 6000/7000 series

Aluminum 201 LY 4.72 mg/kg dry 1 L208078 08/12/2012 08/17/2012  6010B
Antimomny 0.566 U :S 0.566 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Arsenic 0.943 U 0.943 mg/kgdry 1 1208078 08/12/2012  08/17/2012  6010B
Barium 205 0.472 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Beryllium 0.189 8] 0.189 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Boron ‘ 1.89 u 1.89 mgkgdry 1 L208078 08/12/2012 0%/17/2012  6010B
Cadmium 0.189 U 0.189 mg/kgdry 1 1208078 08/12/2012 08/17/2012  6010B
Calcium 30.4 B 94.3 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Chromium 0.189 u 0.189 mgkgdry 1 1208078 08/12/2012  08/17/2012  6010B
Cobalt 1.89 U .. 189 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Copper 0.943 U A 0.943 mgkgdry 1 1208078 08/1272012 08/17/2012  6010B
Tron 297 18.9 mg/kgdry | 1208078 08/12/2012 08/17/2012 6010B
Lead 0.511 0.472 mgkgdry 1 1208078 08/12/2012 08/17/2012  6010B
Magnesium 19.5 B 70.8 mg/kgdry 1 L208078 08/12/2012  08/17/2012  6010B
Manganese 8.21 4.72 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Molybdenum 1.89 8] 1.89 mg/kgdry 1 1208078 08/12/2012 08/17/2012  6010B
Nickel 3.77 U 3.77 mg/kg dry 1 1208078 08/1272012 08/17/2012 6010B
Potassium 44.1 B 377 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Selenium 0.283 U 0.283 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Silicon 130 3— 1.89 mg/kgdry 1 1208078 08/12/2012 08/17/2012  6010B
Silver 0.189 U 0.189 mg/kgdry 1 L208078 08/12/2012 08/17/2012  6010B
Sodium 472 U 47.2 mg/kgdry 1 1208078 08/122012  08/17/2012  6010B
Vanadium 0.368 B 2,36 mgkgdry 1 L208078 08/12/2012 08/172012  6010B
Zine 1.28 B 9.43 mg/kg dry 1 L208078 08/1272012 08/1 72012 6010B
Mercury 0.0290 8] 0.0290 mg/kg dry 1 L208113 O08/15/2012 08/ 16/2012 7471A

p00896056
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Laboratory Narrative and Chain-of-Custody Documentation



264 Welsh Pool Road
Exton, Pennsylvania 19341
Phone (610) 280-3000

LIONVILLE LABORATORY" | Fax (610) 280-3041
A division ot Eberine Analytical Comoration

Case Narrative

Client: WC-HANFORD RC-189 W.0.#: 60049-001-001-0001-00
LVL#: 1208031 Date Received: 08-09-12
SDG/SAF#: K3969/RC-189

METALS

The following is a summary of the QC results accompanying the sample results. Lionville
Laboratory (LvL) certifies that all test results meet the requirements of NELAC except as noted
below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the
method, or noted otherwise.

1. This narrative covers the analyses of 14 soil samples.

2. The samples were prepared and analyzed in accordance with methods listed on the data
report forms.

3. All analyses were performed within the required holding times.

4, Please refer to the Sample Receipt Check List for any sample discrepancies in LvL's sample
acceptance policy.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
' control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the LOQ).

T All preparation/method blanks (MB) were within method criteria {less than the Limit of
Quantitation, or samples were greater than 20X MB value}.

8. All ICP Interference Check Standards were within control limits.

9. All Standard Reference Material (SRM) analytes were within the Prediction Interval control
limits supplied by the manufacturer.

10.  The matrix spike (MS) recoveries for analytes were outside the 75-125% control limits.

11. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration level for the

ri\shar Is\pack \we-hanford\m08-03 Thg%e.doc
mmmﬁhmmmwymmwyﬁmm;mdmdhmnmmm;w.Aﬂpwofdisrcpm‘tmimzuﬂpnmof&eamlydulm
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following analytes:

PDS PDS
Sample ID Element Concentration (ppb) % Recovery
JI1pPwWWw1 Aluminum 22,000 833

Antimony 100 93.5

Boron 100 91.6

Iron 42,000 62.1

Lead 100 88.8

Magnesium 21,600 81.3

Manganese = 1,000 77.8

Silicon 2,600 1319

12.  The duplicate analyses for 3 analytes were outside the 20% Relative Percent Difference
(RPD) control limit critieria. The + 20% RPD control limit applies to sample results greater
than ten times the MDL. The sample result for Molybdenum was less than ten times the
MDL. * '

13. For the purposes of this report, the data have been reported to the Limit of Detection (LOD).
Values between the LOD and the Limit of Quantitation (LOQ) are acquired in a region of
less-certain quantification.

14. LvL is NELAP accredited by the State of Pennsylvania. For a complete listing of
accrediting authorities and the corresponding analytes/methods, please contact your Project
Manager.

1 I certify that this sample data package is in compliance with SOW requirements, both

5.
technically and for completeness, other than the conditions detailed above. Release of the
data contgined in this hard-copy data package has been authorized by the Laboratory
a designee, as verified by the following signatyre.

P /12
Yain Daniels U Date

Laboratory Manhager
Lionville Laboratory

alm/08-03 1 hg%

00eB000A41
26



«

~inlie

L

Washington Closure Hanford . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088 l""‘ R
" Cotlector.. - v ey . - - Comoany Countact . - -« " Telephone No. . | Project Coordinator ; .
T o O .S foung o Joar Kesdnet. 0 . 37546887 - - - | KESSNER, H Price Cote BT »;;,Jl'- ata Turnareund
PR o ) B
rolectDesienatiom. = - - R - Sampling Locatiow. - . &« FSAFNe.- 9(, _,H* ©
‘.IQON?FﬁlkaﬁdiaﬁmncSoH;&ﬁBmtocol-wx . LJPR=100-N-6 Merification-Ssmple .- * oo e o ls) RG-89 2 6 2 e P Loy ~g_:
e Ghestbiassichig s T R O “Field LogboaheNorat shinatcut =-27 7 COALUPATOEA L O [Method.of Shipment 5=~ - e W SR
P TR ,QZCC- 0-$:;:.~’r—d>,2.3w:e«=-,,- © EI-16S2H6Y itdA 7Y Rnroezess - apopy ol FedBe o v 00 . Lok ' _g,,,
i . : < d ' : i R
ShippedTos. *- - Al Oftote ProsestyNoi = - /41D H Tl Bill of Lading/Air Bill No. Sce OSPC o .
T OSSTBLE SAMPLE BAZARDS/REMARKS
Potential Rad &= DOTL im.ghp oon P <tion Cool 4C Coot 4C Coot4C Cool 4C Cool 4C Nane None None None
- GrP ar G G 0 a/P\ GP GIF o o
Type of Container h)
Special Handling and/or Storage ; ] 5 : : T 5 PO 5
Cool 4C No. of Container(s) \ﬁ?
120mL. 60mlL 120mL 120l 120mL. S00mL 500mL 500 S00mL
Volume
Scchm ()| Chromim | Seckem )i TPiDred | PAHs- 8310 [Seetom(3)in |  leotop 1 Jotopic Tsotopic Carbon-14
Special Hex - T196 Specisd - Range - Special Ursaium 7 Phatonium Low Levet
Ingtructions. Instructions. | WTPH-D+ Tnetructions.
SAMPLE ANALYSIS
___ geF
Sample No. Matrix * Sample Date Sample Time G ¥ % DERE e
APWW1 “soiL [-2~(2 s~ % “ | % ¥ X 3458
JIPWW2 SO 2-72-1Z (1005 X X Y X X
JPWW3 soiL g-7-12 o s X x | X X X
JIPWW4 SoiL Q. 717 1015 X X X X X BIIse
JIPWWS5 “SOIL @.7-17T 101 Z X X A b X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
inqui Date/Ti cceived Byrgpored I DreTime 1370
¢lmq\.ndzed8mm< wed FRPS '":75?‘{' ! 1 2l (1) 1CP Metals - 6010TR (Close-out List) { Ahaméoum, Antimony, Arsenic, Barium, Beryflium, Boron, Y it
" | n 2. | Cadmrie, Calcium, Chromium, Cobalt, Copper, fron, Lead, Magocsi Manganese, Molybd ol
linquished By/Remoyed From § Date/Time J4 35 |Received By/Siored In o #2 Datc/Time JJ85 | Nickel, Potassitzn, Selerium, Slicoe, Sitver, Sodium, Vanadium, Zinc): Mercury - 7471 - (CV) SSludge
P 2| A.Boser ‘JAJJJ/J g-7-12_| @ lCAnk;:ﬁ-)MD.O {Bromde, Chioride, Fluoside, Nitmste, Nitrite, Phosphate, Sulfate); NONO3 - | ¥ ==
- : - - 353.2; pH (Sodl) - 9045
inquished ByRemoved From KC H Date/Time /04 0 #.3 Rectived ByStored In DatefTime B ape (Cliot L {Areiia 241, st 13, Cobalt 60, i 152, Bsropin 154, sk
A-Freicr wFmn §-8-12 18IS Fed £x Europium-155, Radim-226} e i
gy B s |l £3% 2] i
bl s | e pecignipez 8912 O iy
i;lzﬁnquished By/Removed From 77 DatefTime Received By/Stored In Date/Time xm“"“"‘
... Retinquished ByRemoved From .. Date/Time ‘Received By/Stored In; Date/Time
LABORATORY Reccived By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Dispased By TrTTine
PISPOSITION

WCH-EE-011
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE- ANALYSIS REQUEST RC-189-088 “"" 2 of A2
Collector Comnanv Contact . Tdenlmne No: Proiect Coordinator
) ) @ S*owh&—- - Joan Kesster-™ | T75-A688 ¢ svide e - M Price Codc % ’j_“hdhtl Turnarwnd o
; wrl’roiectmnion' . Cwt gewosie o ) Sumoling Loeation. - : PP R it : SAF No. w-m'w (PRRIPTONS .JD Q
[V 1 »ﬂOﬂNﬁnWmSmM&owed-&Mw ey "w\s:w-. a;mUPR»Wa& Merification Samplc. . LS mmmﬂnwwn Lol chso.u,»s i umn-wnwwmmmn ﬁgw @
:;Qn{x«s lm@hnﬂﬁmwﬂg PR § ke A et DTS R -Field LochoNtNo U abmACI . Lmﬁméwtl\i BANO Method‘of Shlument aum(ummnfw‘ (e T g
geeeo b vianaUtis M-'D ""0 D, TRITRSIeE L A El-1652061.i 4 - . M 4_&_[;_/,1 - Fed Ex e B AR R 5.
. > l,'t RPN, ‘ : . *""‘;?*':»» - b
Snioped To - m T" Offsite Property No. A Ty LA I_‘T of Lading/Air Bill No 6 e 05 pc @
POSSIBLE SAMPLE HAZARDS/REMARKS
hs Cool 4C. Cool 4C Coal 4C Cool 4C Coot 4C None
Potential Rad L. DOT Ltm ;— gz Preservation : * o o e
A (2.3 GiP GP <} G Gm\<\ G GP P GP
Type of Container 1
Special Handling and/or Storage
T 1 0 1 1 1 ) 0 )
Cool 4C No. of Contsiner(s) . \kc
. 120mL 6omt. 120mL 120mL 120mL 500mL sob\ S00mL. 500mL 500mL
Volume
See uem (1) in Chromism See tem (2} in TPH-Dissct PAHs - 8316 Sex em {3) in Taoropic \.. {satopic sotopac Cubow-14
. s;:ead Hex - 7198 Spcci'd w;!h':uge - Special Ursmem D\ Thorkum Fhrtoniu Low Leved
. -0+ W
SAMPLE ANALYSIS ratmcsiont raracrions ° trrucrions D
0
LCF %
Sample No. Matrix * Sample Date Sample Time ; P 3
HPWWE SOiL e~ 7-1L {057 X X .4 ¥ X AN
ro  IPWW? SOl 8-7-12 1652 x | x X X X N
oo lipwws SOIL &-7-12 Ys X X X X X |a3yi57 N\
1IPWWS soiL R-7-1L 040 X X X X X N
JAPWX0 SOiL L-72-12 035 2 % > *x X
CHAIN OF POSSESSION SigniPrint Names SPECIAL INSTRUCTIONS Matrix *
S F . e/ Time cecived In Dawerlime 1 & 90U
clinquished By/Removed mm% 1240 ( o (1) 1CP Metals - 6010TR (Close-out List) (A} Astirony, Arseai, Batium, Berylor, Boror, N
v Cadmium, Calcium, Chromsiem, Cobalt, Copper, Tron, Lead, Mag Molybd SOuselit
y/Removed Frong Date/Time {4 2.5 [Received By/Stoced In Jowo#3  DuelTime Nickel, Potassim, Scleaium, Silicon, Sitves, Sodium, Vamdien, o, Zinc); Merary - 71 - (CV) Pottedge
s Ak pmen 8/7/IL A Frug \g",“ §-7-12 1435 (;s)jlzcmsoxs‘ e Chioride, Floonde, Nitrate, Nitrite, Phosphate, Sulfate); NO2NO3 - ol
R elinquished By/Removed From LOCH- DawsTime ID bo#B ived By/Stored In Date/Time (3) Gaowm Spec (Client List) (Americiem-241 Cesive-137, Cobalt 15 Anhis
. f 2, Europiam-154,
A Freter Oadhes, 878712 135 Fed Ex Europiun-155, Radiumm226) ogrnty
R o s [k Poditnc v =
gas1  OF¥S |UiTae ferdpanc VTIE cfH“ ol
elinquished By/Removed From Date/Time eceived By/Stored In X-Other
. cfinquished By/Remaved From T Due/Time 1 - .. r{cccived ByfStored In: " Date/Time .
" | LABORATORY |Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposcd By Dste/Time
DISPOSITION . :

WCH-EE-011
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s Halix

7
Washington Closure Hanford.. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST - RC-189-088. |"‘” 1o 43
Collcctor . Company Contact . : TelephoneNo. . . Prolect Coordinator Lo
& S‘!*OM - Joan Keténensis 3.0} 3754688 0 - IKESSNER,JH - - | PriceCode ) A ‘/, Data Turnaround -
. -+ IProject:Designations. .- Samoling Lontion. s R N BT R o JSAFNO: o~ 1o ofe et voeds & - KDays o
PN s \Wﬁm}d-m!hamn'ﬁsmﬂwmf' O Ll i UPR~.]MMenﬁcMiorvSampW'ww*-%:t'»mn‘fc‘u'mwv i i | RCAEBG wiidriimmrmt il ‘x‘v‘mv.;mm.wmmwn.:e»xfum»féew oyl '\am
s - |IcehestdNed bl t-mmrmw A i R AR e e Field Logbbbl No: ukbhmn(cnw‘ Sead: :QWMOW FXWNL-N Metho_do&Shlnm‘ent :nnmumummmmn [ ; s
1 e i 40, Color. 0.8, T O 8Brswns EI1652:06kei €. 5 . o5 fe | FedExioi- . S
Shtomed T 1t o v+ iz i i1 Oftsite Property No.t 4.7 Bill of Lading/Air Bifl No. -
oD 7/:/ /HID‘I'NA’ Sc(_ O5PC
POSSIBLE SAMPLE HAZARDSIREMARKS
Coot 4C Cool 4C Cool 4C Coot4C Cool 4C Ni Nane N
Potential Rad £ DOT Lrmi¥: p4 P Preservation None one o
3 GIP Gf? G <R GP GP P G GP
Type of Container - \ ¢ *
Special Handling and/or Storage : - - - n - = = -
Cool 4C No. of Container{s) : \a
120mL 60mL 120mL 120emL 120mL 500mL
Volume
Sec tem(l)in | Chromium | Secitem (2)in TPH-Diesel | PAHs - 8310 Carbon-14
Specisl Hex - 7196 SM Reoge - Low Level
s LE ANALYSIS Iratructions. {nstructions, W'ltPH-D#
Sample No. Matrix * Sample Date Sample Time :
JIPWXI SOIL K-72<Z 1030 K
JIPWX2 SOiL 8‘.7—’2 lOLS' %
Do
-3 JIPWX3 SOIL S~7-IL [0S *~
3P solL g-7-1z_| 1110 | »~
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
linquished By/Removed F Dawe/Time /o eceived By/Stored In Dawe/Time | &40 y -
S Q)71 70 ! p o fr2] © ICP Meta - 6010TR (Close-out List { Ak, Autimony, Arsenic, Bariwrm, Berylliam, Boror, oo
- Cadmium, Calcinm, Cheomium, Cobakt, Copper, Trom, Lead, M: jurh, M. Molybd SO=8:iH
elinquished By/Removed From: Daw/Time { Received By/Stored In o#38 DucTime /435 | Nickel, Pomssium, Selenium, Silicon, Silver, Sodium, Vanadiur, Zinc): Mercury - 7471 - (CV) SStudge
AMS Mwmo n 8lzlz) A freier (- SMew 8-7-17 (32?310 ;g:“ 300.0 (Bromide, Chloride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfite}; NOZNO3 - | = fwer
- - - - 2 }- 9045
clinquished ByRemoveg From  WCH-Date/Time /0 (g FFReccived By/Stored In Date/Time (3 Garena Spec (Client Lis) (A 241, Cesinm- 137, o151 58 e
Afreter 5-312 /34 Fed £x Furopfum-155, Radium-226) D Lkds
- ved By/S W‘m TuTisne
WinWige
/ﬂé%/‘/&z 5-9-/12 LS tetioe
lneumd ByfStored In : Date/Time veigasim
[Relinquished ByRemoved From -~ « Dotw/Time 4 lReccived ByfStored In- Date/Time N ;
LABORATORY | Received By Titke
SECTION
FINAL SAMPLE | Disposa! Method Disposed By Date/Time
DISPOSIFION - '

WCH-EE-011



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

AN | » | (9 :
PROJECT: ) BR ~ (00-0— (, DATHCKAGE: 290 ¢
VALDATOR: €L |tas: (LD DATE: 9//;// b
spG: - vl Y '
AN __ANALYSES PERFORMED
<W SW-846/GFAA 6\:/-’84@ SW-846
Cyanide
SAMPLES/MATRIX

TRWol  JPwwr 3wy 3Pwwy  JPWWS

MNPl JIPWWY  J(Pwg  JlPy JPwWRe

T F(PwWY2  TIPW¥3y  FTWORY

S o‘-. {
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE A
Technical verification docUmMENTAtion PIESEILT .. ...viereeeercorrirrinrnimi sttt s Ye N/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSTUMENES? c.....cvviiiiimiiini et [ERTRTROoN Yes
Initial calibrations ACCEPIADIE? .....cc.ovuiuirmirsmirrrsr s e Yes
ICP interference checks aCCePLaDLE?.......ooveimiriurretsirrieieisse sttt b Yes
ICV and CCV checks performed on all inStruments? ... Yes
ICV and CCV checks aCCeptable? .......co.oviiiiisimieieeci bt s Yes
StANAATAS TTACEADIET «.ov v ievivirrviseerinireesee et s at e aerens s s s e sone s st st b b s s em st e neanenee Yes
SEANAAFAS EXPITEAT...ovvevovevcenresieeseneri bt essss s a8 S Yes
Calculation check ACCEPIADIE? ......c.ivevrierieirrerir sttt e 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, B).oocovnrinvicnnnens rerenereeeaans
ICB and CCB results acceptable? (Levels D, E) oo eeer e et esn s ebsan
Laboratory blanks aNalyZea? ........c.eeesrrmmsssssstrmmiss s
Laboratory blank results 2CCEPLADIE? .. ....uurrrimmssersrmeriesssmmss s
Field blanks analyzed? (Levels C, D, E) iy
Field blank results acceptable? (Levels C, D, E) .ocvniiiiimininmssirsensssm e

Transcription/calculation errors? TSI LR D10 ) FUR BRSNS S

Comments:

&~ \‘\ A cteeds

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

MS/MSD SAMPIES ANALYZEAT covvvvirrrrrirssseescessssssaser s s No N/A
MS/MSD TeSUHS BCCEPLADIET ... cvirernrersrrissemsccassinamis s cersesanensasnnens Ye@ A
MS/MSD standards NIST traceable? (Levels D, &) OO o tenteseereesseeneassesberesrereraneassrninTes Yes No \N/
MS/MSD standards expired? (Levels D, E) No
LCS/BSS SAMPIES ANALYZEAT ...rirvvvcvvvrmesesssersssisss s s @ No N/A
LCS/BSS 1SULLS ACCEPLADIET .o.covureriseiireeasnrmssrsss s .Yes @
Standards traceable? (LEVels D, E).vrrrumsmmmreesemmmusissssssssisismemmsssss s e teraennees Yes No
Standards expired? (Levels D, E) ..o Yes No
Transcription/calculation errors? (AT I0) DN 2) WO RRESEIEE S S Yes No @
Performance audit sample(S) ANAIYZEA? ...vveevrimmimris s Ye
Performance audit sample results acCePrable? ... oo Yes No @

Comments: M S ~ ani-a J - K c:-./L/
les = a'\ -~ l«feé Q“"J"“":) @L(‘L. pX l!(a,(“()z.:)

7

¥

(Ao v
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ..ottt st sve st s s tee e e YeS%N/A
Duplicate results acceptable?............ et b ettt r e ne e bR e bbb e ba st e ba A e bbb b s et en b a s Yes A
MS/MSD standards NIST traceable? (Levels D, E) ..o eesercmssssenesens Yes N
MS/MSD standards expired? (Levels D, E) ..o rieiesenesrrcne e seae st ncesesessesressneesesrresssnnes Yes g

Field duplicate RPD values acceptable? ...........coviceceiaieiciienite e e cnssaens Ye @ N/A
Field split RPD values acceptable?.... ..o nececeniense i ereeensnsss et e ssesnanesssssanasssssssssanes Yes No@
Transcription/calculation errors? (Levels D, E) ..ot cecesese s Yes No

Comments: f\? D-cs Pp cr ¥ 5% — J c(’Qﬂ

FD - 5(\((:—\ (“\L‘(/‘)t))

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyZed? .......covvvverniceeniieiei e e eree et sre e sae s s s e s Yes N

ICP serial dilution %D values acceptable? ....coiieiiiieiirininee it rre e s b en e Yes N

ICP post digestion spike required? ..........coceoivniinennincnciennensenan e Yes No IN/A
ICP post digestion spike values acceptable?..... ..o e Yes No[N/A
Standards raCCABIET ......ivciiiiiiiriieeer et b s s r e a e s e na et Yes Nof N/A
Standards EXPITEAY.....coeereeierreeereree et et st e et e e e e s e eab s sr e s s s e et e s ere et enenbens Yes N¢g N/A
Transcription/calculation eITOTS? .............orooocoeeereossoeroeeressssecnroen e Yes N§ N/A
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? .........occvrmminriinimnniiimen s erererreneenrens Yes No ‘ /A
Duplicate injection %RSD values acCeptable? ... Yes No [N/A
Analytical spikes performed as TeQUIrEd?........cuuvmmiiimiiiimi s Yes No |N/A
Analytical spike recoveries aCCePtable? .......c.ooiuimiiiiimmriiiis e Yes No[N/A
SHANAATAS TFACEADIET o vveeeeereeeieeceetesreeesse s s ssserscasees s st b eR e b e e s b s S bbb e R eSS AR e Yes Nof N/A
SANAALAS EXPILEAT . oorv1eveeerereerreersereisreisessossses e s b rassE0SSELESE Yes Noj N/A
MSA performed as FEQUITEAT.......vueruuivsmrerssesces e s Yes N¢ N/A
MSA results acceptable"Yes Né N/A
Transcription/CaICUIAION EITOTS? .....covvvivsrmsreseessreeiscre sttt b s Yes No\ N/
Comments:

8. HOLDING TIMES (all levels) A

SamPples ProPerly PrESEIVEA? ......vrumrmvsreerersiris s st s No N/A
Sample holding times ACCEPLABIET ......cvuirusrereerniiris it No N/A
Comments:
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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? ... o
Results supported in the raw data? (Levels D, E) oo Yes No
Samples properly prepared? (Levels D, E) ..o res~No
Detection HMIts MEet RIDLT oot eierv e sttt e s e ve s snssrsae s sn s b dbsshaesa e s s an i s sunens 0
Transcription/calculation errors? (Levels D, E).cvecrioiiii s Yes N(@
Comments: ‘
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Additional Documentation Requested by Client
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
UDMVILEE LASOGATORY - Fax: 610-280-3041
A chvizien 3t Frorsna Anakpban! Corolafon

‘WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue . Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

Metals by SW846 6000/7000 series - Quality Control
Lionville Laboratory
Reporting Spike Source “%REC RPD
Analyte Result and Quaiificrs Limit Units Levet Result  %REC  Limits RPD Limit
Batch L208078 - SW 30508
Blank (1.208078-BLKI) Prepared: 08/12/2012 Analyzed: 08/ 17/2012
Aluminum 4.72 U 4.72 mg/kg wet
" Antimony 0.566 U 0.566 mg/kg wet
Arsenic 0.943 U 0.943 mg/kg wet
Barium 0.472 U 0.472 mg/kg wet
Beryltium 0.189 u 0.189 mg/kg wet
Boron 1.89 U 1.89 mg/kg wet
Cadmium 0.189 U 0.189 mg/kg wet
Calcium 94.3 U 943 mg/kg wet
Chromiom 0.189 U 0.189 mg/kg wet
Cobatt 1.89 0] 1.89 mg/kg wet
Copper 0.943 U 0.943 mg/kg wet
Iron 189 u 18.9 mg/kg wet
Lead 0.472 u 0.472 mg/kg wet
Magnesium 0.982 B 70.8 mg/kg wet
Manganese 4.72 U 472 mg/kg wet
Molybdenum 1.89 u 1.89 mg/kg wet
Nickel . 3.1 U . mg/kg wet
Potassium 377 U 371 mg/kg wet
Selenium 0.283 U 0.283 mg/kg wet
Silicon 1.89 U 1.89 mg/kg wet
Silver 0.139 U 0.189 mg/kg wet
Sodium 47.2 u 472 me/kg wet
Vanadium 2.36 U 2.36 mg/kg wet
Zinc 9.43 U 9.43 mg/kg wet
Duplicate (1208078-DUP1) Source: 1208031-01 Prepared: 08/1 2/2012 Analyzed: 08/17/2012
Alurmninum 6960 425 mg/kg dry 7440 6.66 20
Antimony 0.510 u 0.510 mg/kg dry 0.547U 20
Arsenic 3.04 0.850 mg/kg dry 2.86 6.14 .20
Barium 543 0.425 mg/kg dry 63.1 15.1 20
Beryilium 0.247 0.170 mg/kg dry 0.257 4,12 20
Boron 1.19 B 1.70 mg/kg dry 1.24 4.63 20
Cadmium 0.114 B 0.170 mg/kg dry 0.104 937 20
Calcium 5560 85.0 mg/kg dry 5890 5.82 20
Chromium 13.0 0.170 mg/kg dry 1.6 1.8 20
Cobalt 5.65 1.70 mg/kg dry 571 1.09 20
Copper 30.7 0.850 mg/kg dry 12.4 85.0* 20
0p0000057
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

338

v Fax: 610-280-3041
Acvaion of Fireetre N f et Conpu obon

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

Metals by SW846 6000/7000 series - Quality Control
Lionville Laboratory
Analyte Result and Qualifiers Egu'g?tmn : Units ?Evﬁ ?loguclf %REC ;/_01}}11?8 RPD ]:R,fn?(
Batch L208078 - SW 3050B
Duplicate (1.208078-DUP1) Source: 1208031-01 Prepared: 08/12/2012 Analyzed: 08/17/2012
Iron 18700 17.0 mg/kg dry 17200 ' 8.46 20
Lead 3.45 0.425 mg/kg dry 3.64 5.33 20
Magnesium 4020 63.7 meg/kg dry 4070 1.30 20
Manganese 278 425 me/kg dry 278 0.0949 20
Molybdenum 0.766 B 1.70 mg/kg dry 0.361 72.0% 20
Nickel 12.4 3.40 mg/kg dry 10.0 21.0* 20
Potassium 1170 340 mg/kg dry 1260 7.53 20
Selenium 0.255 U 0.255 mg/kg dry 0274U 20
Silicon 539 1.70 mg/kg dry 439 20.4* 20
Silver 0.170 u 0.170 mg/kg dry 0.182U 20
Sodium 219 425 mg/kg dry 234 6.86 20
Vanadium 430 2.12 mg/kg dry 40.9 5.03 20
Zine 35.7 8.50 mg/kg dry 36.6 237 20
Matrix Spike (L.208078-MS1) Source: 1208031-01 Prepared: 08/12/2012 Analyzed: 08/17/2012
Aluminum 7850 4.56 mg/kgdry 18235 7440 226* 75-125
Antimony 147 0.547 mgkgdry 45587 05470 323% 75125
Arsenic 153 0.912 mgkgdry 18235 286 821 75-125
Barium 209 0.456 mgkgdry 18235 §3.1 799 75-125
Beryllium 394 0.182 mgkgdry  4.5587 0.257 80.7 75-125
Boron 68.5 1.82 mghkgdry 91174 1.24 738*  75-125
Cadmium 3.85 0.182 mgkgdry  4.5587 0.104 822 75-125
Calcium 7810 91.2 mgkgdry 2279.4 5890 842 75-125
Chromium 258 0.182 mg/kgdry 18235 116 778 75-125
Cobalt 409 1.82 mg/kg dry  45.587 571 772 75-12%
Copper 303 0.912 mgkgdry  22.794 124 784  75-125
fron 16300 18.2 mgkgdry  91.174 17200 -1030*  75-125
Lead 17.5 0.456 mgkgdry 45587 364 T743%  75-125
Magnesium 5750 68.4 mgfkgdry 22794 4070 T3.5*  75-125
Manganese 292 4.56 mgkgdry  45.587 278 30.8* 75-125
Molybdenum 733 1.82 mgfkgdry 91174 0361 800 75-125
Nickel 45.1 3.65 mg/kgdry  45.587 100 769 75-125
Potassium 3070 365 mg/kgdry 2279.4 1260 79.7 75-125
Seleninvm 141 0.274 mg/kgdry 18235 0274U 776 75-125
Silicon 579 1.82 mgkgdry 91.174 439 153* 75125
Silver 3.72 0.182 mgkgdry 4.5587 01820 817  75-125
Sodium 2170 45.6 mg/kg dry 22794 234 849 75-125
8000BYBSS




264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

P v;'u’a‘cvv of Ebesttrm AVicyilca Carpoichon

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

Metals by SW846 6000/7000 series - Quality Control
Lionville Laboratory

Reporting Spike  Source %REC RPD
Analyte Resuit and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1.208078 - SW 3050B
Matrix Spike (1L.208078-MS1) Source: 1208031-01 Prepared: 08/12/2012 Analyzed: 08/17/2012
Vanadium 78.6 228 mg/kgdry  45.587 409 827 75-125
Zinc 738 9,12 mg/kg dry  45.587 366 816 75-125
Reference (1.208078-SRM1) Prepared: 08/ 12/2012 Analyzed: 08/17/2012
Aluminum 9890 144 mg/kg wet  6670.0 148 0-200.89
Antimony 34.0 1.73 mg/kg wet  53.000 642 0-235.8
Arseiiie 112 2.88 mgfkg wet  114.00 983 82.8-117.54
Barium ‘ 279 1.4 mg/kg wet  307.00 90.7 79.8-1202
Beryilium 104 0.577 mgkg wet  108.00 963 82.8-1176
Boron 712 517 mg/kg wet 85100 90.8 67.5-132.8
Cadmium 219 0.577 mg/kg wet  225.00 97.5 83.6-1164
Calcium 3230 288 mg/kg wet  3360.0 96.1 83.3-116.9
Chromium 0.8 0.577 mghkgwet 77200 105 73.3-126.4
Cobalt 160 5717 mg/kg wet 166.00 962 80.7-118.7
Copper 260 2.88 mgkgwet 271,00 96.0 80.8-119.2
Iron 8440 57.7 mg/kg wet  8420.0 100 78.6-121.1
Lead 179 1.44 mgikg wet  190.00 94,1 81.6-1184
Magnesium 8180 216 mg/kg wet  8570.0 954 83.2-116.7
Manganese 947 144 mg/kgwet  965.00 982 69.3-130.5
Molybdenum 225 5.77 mg/kg wet  235.00 959 76.2-123.8
Nickel 215 1.5 mg/kg wet  221.00 972  79.6-120.8
Potassium 13600 1150 mg/kg wet 14400 948 81.9-118.1
Sclenium 183 0.865 mg/kgwet  187.00 97.8  75.9-124.6
Silicon 349 5.77 mg/kg wet  807.00 432 0-219.3
Silver 82.5 0.577 mg/kg wet  83.500 98.8 82.7-117.1
Sodium 9120 144 mg/kgwet 97300 937 82.5-117.2
Vanadium 103 7.21 mg/kg wet 98,700 104 759-123.6
Zinc 192 288 mg/kg wet  199.00 963 78.4-121.6

2008868859
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
LOWARLE LASORAICRY Fax: 610-280-3041
A cston o Eoerting Anoniart Capxraion

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 08:22

Metals by SW846 6000/7000 series - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC RP D
Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch L208113 - SW 7471A Prep
Blank (1L208113-BLK1) Prepared: 08/15/2012 Analyzed: 08/16/2012
Mercury 0.0281 U 0.0281 mg/kg wet
Duplicate (L208113-DUP1) Source: 1208031-01 Prepared: 08/15/2012 Analyzed: 08/16/2012
Mercury 0.0282 U 0.0282 mg/kg dry 0.0244 U 20
Matrix Spike (1.208113-MS1) Source: 1208031-01 Prepared: 08/15/2012 Analyzed: 08/16/2012
Mercury 0.141 0.0244 mghgdry 0.13553  0.0244 U 104 75-125 20
Reference (1L208113-SRM1) Prepared: 08/15/2012 Analyzed: 08/16/2012
Mercury 1.19 0.0281 mg/kg wet  1.2900 924  62.6-138
90B00R068
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Date: 20 September 2012

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project: 100N Field Remediation — Soil Full Protocol - Waste Site UPR-100-N-6
Subject:  Polyaromatic Hydrocarbons - Data Package No. K3969-L LI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K3969
prepared by Lionville Laboratories Inc. (LLI). 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
J1PWW1 8/7/12 Soil c - See note 1
J1IPWW2 8/7/12 Soil C See note 1
JIPWW3 8/7/12 Soil C See note 1
J1PWW4 8/7/12 Soil C See note 1
JIPWW5 8/7112 - Soil C See note 1
J1IPWW86 8/7/12 Soil C See note 1
J1IPWW7 8/7/12 Soil C See note 1
J1PWW8 8/7/12 Soil C See note 1
J1IPWW9 8/7/12 Soil C See note 1
J1PWXO0 8/7/12 Soil C See note 1
J1PWX1 8/7/12 Soil C See note 1
J1PWX2 8/7/12 Soil C See note 1
J1PWX3 8/7/12 Soil .C See note 1

1 — Polyaromatic hydrocarbons by 8310.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100-N Area Sampling and Analysis Plan
for CERCLA Waste Sites (DOE/RL-2005-92, Rev. 0, October 2006). 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: Samples 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".

Ali 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
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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 laboratory results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1PWW4/J1PWX3) were submitted for analysis. Field
duplicates are compared using the same criteria s for laboratory duplicates. All field
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duplicate results 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. K3969 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 #500W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-2005-92, Rev. 0, 100-N Area Sampling and Analysis Plan for CERCLA Waste
Sites, U.S. Department of Energy, October 2006.
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Appendix 1

Glossary of Data Reporting Qualifiers
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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. Dueto 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).
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Appendix 2

Summary of Data Qualification
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POLYAROMATIC HYDROCARBON DATA QUALIFICATION SUMMARY*

SDG: K3969 REVIEWER:
' ELR

Project:

UPR-100-N-6

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.
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Appendix 3

Annotated Laboratory Reports
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue

Project: RC-189

Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 082172012 10:06
uo:(glvgs i y/éllﬂ\(b
-13 (Soil)
Reporting ,
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Polynuclear Aromsatic Compounds by SW846 8310
Naphthalene 13.7 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 3.36 U 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthene 29.1 3.36 ug/kg dry 1 L208074 08/1172012 08/ 1412012 8310
Fluorene 3.36 U 3.36 ug/kg dry 1 1208074 08/1172012 08/ 14/2012 8310
Phenanthrene 7.11 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Anthracene 3.36 U 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Fluoranthene 19.6 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Indeno({1,2,3-cd]pyrene 3.36 9] 3.36 ug/kg dry 1 L208074 08/11/2012 08/ 14/2012 8310
Pyrene 17.7 3.36 ughkgdry 1 1208074 08/11/2012  08/14/2012 8310
Benz[a]anthracene 10.6 3.36 ug/kg dry 1 1208074 08/11/2012 08/ 14/2012 8310
Chrysene 9.58 3.36 ug/kg dry i 1208074 08/1172012 08/ 14/2012 8310
Benzo(b] flnoranthene 6.50 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzolk] fluoranthene 3.36 336 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo(a] pyrene 10.9 3.36 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Dibenz{a,h]anthracene 3.36 U 3.36 ug/kg dry 1 1208074 08/11/2012 08/ 14/2012 8310
Benzolg,h,i} perylene 9.19 3.36 ug/kg dry 1 1208074 08/11/2012 08/ 1472012 8310
Surrogate: Triphenylene 91 % 68-129 1208074 081172012 08/1 4/2012 8310
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264 Weksh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A oivisian of Ebamnge AROEoN! Codix e

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06

JIPWW1 l//\ (%\ o

1208031-01 (Soil) ﬁ

Reportin,
Analyte Result and Qualifier L::t : Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 5.84 3.25 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 16.8 3.25 ughkgdry 1 L208074 08/11/2012 08/ 142012 8310
Acenaphthene 325 U 3.25 ughkgdry 1 1208074 08/11/2012 08/ 14/2012 8310
Fluorene 3.25 U 3.25 ug/kgdry 1 L208074 08/11/72012 08/14/2012 8310
Phenanthrene 2.46 J 3.25 ugkgdry 1 L208074 08/11/2012 08/ 14/2012 8310
Anthracene 3.25 U 3.25 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Fluoranthene 7.73 3.25 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Indeno[1,2,3-cd]pyrene 3.87 3.25 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Pyrene 6.08 3.25 ugkgdry 1 L208074 08/11/2012 08/1 4/2012 8310
Benz|[a]anthracene 4.08 3.25 vg/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Chrysene 3.58 325 ughkgdry 1 L208074 08/112012 08/ 142012 8310
Benzo{b] fluoranthene 2.88 J 3.25 ug/kg dry 1 L208074 0811/2012 08/14/2012 8310
Benzo{k] fluoranthene 115" J 325 ug/kg dry 1 1208074 08112012 08/14/2012 8310
Benzo{a] pyrene 3.30 3.25 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Dibenz[a,h]anthracene 325 U 3.25 ughkgdry 1 1208074 081172012 08/14/20 12 8310
Benzo|[g,h,i] perylene 2.44 I 3.25 ugkgdry 1 L208074 081172012 08/1 4/2012 8310
Surrogate: Triphenylene 94 % 68-129 L208074 08/112012 08/14/2012 8310
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

‘WC-Hanford, Inec. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06

JIPWW2 Vgl 4 \SL
1208031-02 (Soil) .
Reposting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory
Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 7.63 3.45 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 3.45 8] 3.45 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthene 7.79 3.45 ug/kg dry 1 L208074 08/11/201 2 08/14/2012 8310
Fluorene 3.45 U 3.45 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Phenanthrene 3.64 3.45 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Anthracenc 345 U 3.45 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Fluoranthene 6.28 3.45 ug/kg dry 1 L208074 08/1 1/2012  08/14/2012 8310
Indeno{1,2,3-cd]pyrene 4.11 3.45 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Pyrene 4.49 3.45 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Benz{a]anthracene 3.06 J 345 ug/kg dry 1 L208074 08/11720 12 08/14/2012 8310
Chrysene 3.25 J 3.45 ugkgdry 1 L208074 08/1112012 08/142012 8310
Benzo[b] fluoranthene 3.45 U 3.45 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
" Benzo{k] fluoranthene 3.45 U 3.45 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310

Benzofa] pyrene 345 U 345 ug/kg dry 1 L208074 08/1 172012 08/14/2012 8310
Dibenz[a,h]anthracene 3.45 U 345 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo[g,h,i] perylenc 345 U 3.45 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Surrogate: Triphenylene 95 % 68-129 L208074 08/11/2012 08/14/2012 8310
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

. LIONVILLE LABORAIORY Fax: 610-280-3041
o Chigion DF Eoarin ANOK ol Camoeation
WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06
JIPWW3 ///&I l 1< l( L
1208031-03 (Soil)
Reporting
Analytc Result and Qualifier Limit Units Dilution Batch Prepared Analyzod Mecthod
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthaiene 9.68 3.41 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 3.41 U 3.41 ugkgdry 1 1208074 08/1 12012 08/14/2012 8310
Acenaphthene 12.6 M ughkgdry 1 1208074 08/1 1/2012 08/1472012 8310
Fluorene 3.41 U 3.41 ughgdry 1 1208074 08/1 1/2012  08/14/2012 8310
Phenanthrene 3.80 © 341 ughgdry 1 1208074 08/11/2012 08/14/2012 8310
Anthracene 3.41 U 3.41 ughkgdry 1 L208074 081 172012 08/14/2012 8310
Fluoranthene 4.23 3.41 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Indeno{1,2,3-cd]pyrene 8.78 341 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Pyrene 7.01 3.41 ugkgdry 1 L208074 08/1 1/2012  08/14/72012 8310
Benz{alanthracene 4.02 3.41 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Chrysene 4.43 3.41 ughkgdry 1 1208074 08/ 12012 08/1422012 8310
Benzo[b] fluoranthene 2.35 J 3.41 ugkgdry 1 1208074 0811 12012 08/14/2012 8310
Benzo[k| fluoranthene 1.50 J 3.41 ug/kg dry 1 1208074 08/1172012 08/ 14/2012 8310
Benzo[a] pyrene 4.71 3.41 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Dibenz{a,h]anthracene 3.41 U 3.41 ughkgdry 1 L208074 08/l 172012 08/1472012 8310
Benzo{g,h,i] perylene 2.46 J 3.41 ughkgdry 1 L208074 08/1 172012 08/14/2012 8310
Surrogate: Triphenylene 80 % 68-129 1208074 08/11/2012 08/14/2012 8310

1 3 0060000824



264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A SR 3t Bhering Anaiytiics: Comoakon

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 082172012 10:06

JIPWW4 | V‘i éc‘ks’\f

1208031-04 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthalene 29.8 335 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Acenaphthylene 537 3.35 ug/kg dry 1 1208074 08/112012 08/14/2012 8310
Accnaphthene 59.1 © 335 ug/kg dry 1 L208074 08112012 08/1472012 8310
Fluorene 1.48 ] 3.35 ughkgdry 1 1208074 08/1172012 081472012 8310
Phenanthrene 21.3 3.35 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Anthracene 1.86 J 3.35 ug/kg dry 1 L208074 08/11/2012 08/1472012 8310
Fluoranthene 43.4 335 ugkgdry 1 1208074 08/112012 081472012 8310
Indenofl,2,3-cd]pyrene 335 u 3.33 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Pyrene 47.0 335 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benz{a]anthracene 21.2 335 ug/kgdry 1 L208074 08/11/2012  08/14/2012 8310
Chrysene 26.8 3.35 ug/kg dry 1 L208074 O08/11/2012 08/14/2012 8310
Benzo{b] fluoranthene 11.2 3.35 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo[k] fluoranthene 8.09 3.35 ug/kg dry 1 L208074 081172012 08/14/2012 8310
Benzo[a] pyrene 20.9 3335 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Dibenz{a,h]anthracene 2.35 J 3.35 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo{g,h,i] perylene 12.9 335 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Surrogate: Triphenylene 97 % 68-129 . 1208074 08/11/2012 08/14/2012 8310
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' 264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

& B of Elcria Aol Canokation

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06
JIPWWS V/ (4 (( L
1208031-05 (Soil) q ‘
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthalene 28.8 3.38 ugkgdry 1 L208074 08/112012 08/14/2012 8310
Acenaphthylene 113 3.38 ugkgdry 1 L208074 08/112012 08/14/2012 8310
Acenaphthene 86.5 3.38 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Fluorene 3.38 U 3.38 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Phenanthrene 173 3.38 ug/kgdry 1 1208074 08/11/2012 08/14/2012 8310
Anthracene 2.27 J 3.38 ug/kgdry 1 1208074 08/11/2012 08/14/2012 8310
Fluoranthene 55.9 3.38 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Indeno(1,2,3-cd]pyrene 3.38 U 3.38 ug/kgdry 1 1208074 08/11/2012 08/1472012 8310
Pyrene 65.3 3.38 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Benz{ajanthracene 348 3.38 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Chrysene 273 338 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Benzo{b] fluoranthene 143 3.38 ugkgdry 1 L208074 08/1 1/2012  08/14/2012 8310
Benzo[k] fluoranthens 13.8 3.38 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Benzo[a] pyrene 40.2 3.38 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Dibenz|a,bjanthracene 3.18 J 338 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Benzo{g,h,i] perylene 33.7 338 ughgdry 1 L208074 08/1 172012 08/14/2012 8310
Surrogate: Triphenylene 101 % 68-129 L208074 08/1172012 08/14/2012 8310

080080826
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
LDAMHLE LASORATORY Fax: 610-280-3041
A VI 0L Ebaing Ao Ton! SororaBon

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner ; 08/2172012 10:06

e Vq/ walie
-06 (Soil) i
Reporting
Analyte Result and Qualifier Limit Units Dilstion  Batch Prepared Analyzed Method
Lionviile Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 108 3.24 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 13.2 3.24 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthene 289 3.24 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Fluorene 3.24 U 3.24 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Phenanthrene 43.4 3.24 ug/kg dry 1 L208074 08/11/2012 08/1472012 8310
Anthracene 111 3.24 ugkgdry 1 L208074 08/1172012 08/14/2012 8310
Fluoranthene 216 3.24 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Indeno{1,2,3-cd]pyrene 50.1 3.24 ugkgdry 1 L208074 08/112012 08/14/2012 8310
Pyrene 205 3.24 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Benz{a]anthracene 126 3.24 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Chrysene 91.0 3.24 ug/kg dry I L208074 08/11/2012 08/14/2012 8310
Benzo[b] fluoranthene 76.3 3.24 ughkgdry 1 L208074 08/11/2012 08/14/2012 8310
Benzo{k] fluoranthene 51.0 324 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo[a] pyrene 128 3.24 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Dibenz[a,h]anthracene 8.83 3.24 ug/kg dry 1 L208074 08/1172012 08/1472012 8310
Benzo{g,h,i] perylene 108 3.24 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Surrogate: Triphenylene 120% 68-129 L208074 08/112012 08/14/2012 8310

00668808027
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264 Weish Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner . 08/21/2012 10:06

JIPWW7 V/ ( a’ql e
1208031-07 (Soil) q
Reporting
Analyte Result and Qualifier Limit Umnits Dilution Batch Prepared Analyzed Mecthod
Lionville Laboratory

Polynuclear Aromatic Com pounds by SW846 8310
Naphthalene 28.4 331 ugkgdry 1 L208074 08/1 172012 08/14/2012 8310
Acenaphthylene 2.86 ] 3.31 ug/kg dry i L208074 08/11/2012 08/14/2012 8310
Acenaphthene 95.1 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Fluorene 3.31 u 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Phenanthrene 10.8 331 ug/kgdry 1 1208074 08/i 172012 08/14/2012 8310
Anthracene 217 J 33 ug/kgdry 1 L208074 08/1 172012 08/14/2012 8310
Fluoranthene 66.8 331 wgkgdry 1 1208074 08/11/2012  08/14/2012 8310
Indeno{1,2,3-cd}pyrene 25.6 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Pyrene £8.7 3.31 wgkgdry 1 1208074 08/11/2012 08/14/2012 8310
Benz{a]anthracene 4.6 3.31 ugkgdry 1 1208074 08/ 1172012 08/14/2012 8310
Chrysene 30.4 3.31 ugkgdry 1 L208074 08/1 12012 08/14/2012 8310
Benzo{b] fluoranthene 26.4 3.31 wgkgdry 1 L208074 0¥/1 172012 08/14/2012 8310
Benzo[k] fluoranthene 16.9 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzol[s] pyrene 433 3.31 ugkgdry 1 1208074 08/11/2012  08/1472012 8310
Dibenz[a,h]anthracene 2.88 J 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo[g,h,i] perylene 334 3.31 ugkgdry 1 L208074 081 172012 08/14/2012 8310
Surrogate: Triphenylene 102 % 68-129 1208074 08/11/2012 08/14/2012 8310
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264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000
LIONLLE LABORAIORY Fax: 610-280-3041

A cviekon of Fhex2w Aneteiody Corposotrs

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Projcct Manager: Joan Kessner 08/21/2012 10:06
JIPWWS V ( L
1208031-08 (Soil) q !
Reporting
Analyte Result and Qualifier Limit Units Dihution Batch Prepared Analyzed Method
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthaiene 46.3 3.32 ughkgdry | L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 6.07 3.32 wgfkgdry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthene 126 332 ug/kgdry 1 L208074 08/1 12012  08/14/2012 8310
Fluorene 2.38 J 332 wgkgdry 1 1208074 08/1 172012 08/14/2012 8310
Phenanthrene 375 332 wgkgdry 1 1208074 08/11/2012 08/14/2012 8310
Anthracene 7.85 3.32 ug/kgdry 1 L208074 08/1 172012 08/14/2012 8310
Fluoranthene 98.1 3.32 ugkgdry 1 1208074 08/1 1/2012  08/1472012 8310
Indeno(1,2,3-cd]pyrenc 3.32 u 3.32 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Pyrene 75.5 3.32 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Benziajanthracene 50.0 3.32 ug/kg dry 1 1208074 08/11/2012 08/1472012 8310
Chrysene 34.6 3.32 ugkgdry 1 L208074 08/1 1/2012  08/14/2012 8310
Benzo[b] fluoranthene 24.1 3.32 ughkgdry 1 L208074 08/1 172012 08/1472012 8310
Benzo[k] fluoranthene 16.1 332 ughkgdry 1 L208074 08/1 112012 08/14/2012 8310
Benzo[a] pyrene 43.1 332 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Dibenz{a,hjanthracene 2.96 J 3.32 ugkgdry 1 L208074 08/11/2012 08/14/2012 8310
Benzo|g,h,i] perylene 27.2 3.32 ughkgdry 1 1208074 08/11720 12 08/1472012 8310
Surrogate: Triphenylene 106 % 68-129 L208074 08/11/2012 08/14/2012 8310
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264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000
LOSKALLE LABOSATORY - Fax: 610-280-3041

A Olvision ol Eracsine Ans oo Comoahon

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenuc Project Number: K3969 Reported:
Richland WA, 99354 ) Project Manager: Joan Kessner 08212012 10:06
JIPWW9 V/l (‘Ll‘ -
1208031-09 (Soil)
Reporting
Analyte Resuit and Qualifier Limit Units Dilution Batch Prepared Analyzed Metbod
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthalene 24.6 3.34 ugkgdry 1 L208074 0871 12012 08/14/2012 8310
Acenaphthylene 3.34 u 3.34 ughkgdry 1 1208074 08/1 12012 08/14/2012 8310
Acenaphthene 53.1 334 ug/kg dry 1 L208074 08/11/2012 08/1472012 8310
Fluorene 334 U 3.34 ughkgdry 1 1208074 081 12012 08/14/2012 8310
Phenanthrene 134 3.34 ugkgdry 1 L208074 08/ 1172012 08/14/2012 8310
Anthracene 1.02 J 3.34 uwgkgdry 1 L208074 08/112012  08/14/2012 8310
Fluoranthene 376 334 ug/kgdry 1 1208074 08/11/2012 08/14/2012 8310
Indeno(1,2,3-cd]pyrene 10.5 3.34 ug/kg dry 1 L208074 08/11/2012 08/1 4/2012 8310
Pyrene 32.6 3.34 ug/kgdry 1 1208074 0811 172012 08/14/2012 8310
Benz{a]anthracene 26.6 334 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Chrysene 192 3.34 ugkgdry 1 1208074 08/11/2012  08/14/2012 8310
Benzo[b] flucranthene 27.1 3.34 ugkgdry 1 1208074 0871 172012 08/14/2012 8310
Benzo[k] fluoranthene 12.7 3.34 ugkgdry 1 1208074 08/1 172012 08/14/2012 8310
Benzo{a] pyrene 23.7 3.34 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Dibenz{a,h]anthracenc 3.34 U 334 ugkgdry 1 1208074 08/11/2012  08/14/2012 8310
Benzo[g,h,i] perylene 11.2 3.34 ugkgdry 1 L208074 081 1/2012  08/142012 8310
Surrogate: Triphenylene 103 % 68-129 1208074 081172012 08/14/2012 8310
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164 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

& cofvidon o Teving AochiRot Comer et

‘WC-Hanford, Inc. Project: RC-189 -

2620 Fermi Avenue Project Number: K3969 . Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06

JIPWX0 Kﬁ‘ ( (C, l 1.
. 1208031-10 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 591 331 ugkgdry | L208074 08/1172012 08/14/2012 8310
Acenaphthylene 3.31 U 331 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthene 9.12 331 ughkgdry 1 L208074 08/11/2012 08/14/2012 8310
Fluorene 3.31 U 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Phenanthrene 1.37 J 331 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Anthracene 3.31 U 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Fluoranthene 3.31 U 3.31 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Indeno{1,2,3-cd]pyrene 331 U 3.3 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Pyrené 433 3.31 ughkgdry 1 1208074 08/11/2012 08/14/2012 8310
Benz[aJanthracene 4.83 331 ug/kg dry 1 1208074 08/11/2012 08/1472012 8310
Chrysene 2.98 J 3.31 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Benzo[b] fluoranthene 2.25 J 33 ug/kgdry 1 L208074 08/11/2012 08/1472012 8310
Benzo[k] fluoranthene 0.910 J 3.31 ugkgdry 1 L208074 08/11/2012  08/14/2012 8310
Benzo[a] pyrene 3.41 3.31 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Dibenz[a,h]anthracene 3.31 U 3.31 ug/kg dry I L208074 08/11/2012 08/14/2012 8310
Benzo[g.h.i} perylene 3.31 8] 331 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Surrogate: Triphenylene 110% 68-129 L208074 08/11/2012 08/14/2012 8310

008000931
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264 Welsh Pool Road
Exton, PA 19341
A Phone: 610-280-3000

LAOMTLE LABGRATORY Fax: 610-280-3041

A Stvaion & Chertng Anakeilaot Copacahion

WC-Hanford, Ine. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06

1208031-11 (Soil)

Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Mcthod
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 19.7 3.32 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 3.32 U 332 ug/kg dry 1 L208074 08/1172012 08/14/2012 8310
Acenaphthene 3.32 U 3.32 vg/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Fluorene 332 U : 3.32 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Phenanthrene 28.3 3.32 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Anthracene 8.77 332 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Fluoranthene 104 3.32 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Indeno[1,2,3-cd]pyrene 2.03 J 332 ughkgdry 1 1208074 08/11/2012 08/1472012 8310
Pyrene ' 14.6 3.32 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Benz{a)anthracene 314 3.32 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Chrysene 3.32 U 332 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo{b] fluoranthene 86.7 3.32 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo[k] fluoranthene 332 u 332 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo{a] pyrene 37.7 3.32 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Dibenz[a,h]anthracene v3.32 8] 3.32 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Benzo[g,h,i] perylene 2.56 J 3.32 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Surrogate: Triphenylene 108 % 68-129 L208074 08/112012 08/14/2012 8310

8ROOBBA32
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue

Project: RC-189
Project Number: K3969

Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06
J1IPWX2 % ( ﬂ ( ( L
1208031-12 (Soil) ‘
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory
Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 8.16 3.26 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310
Acenaphthylene 6.87 3.26 ughkgdry 1 1208074 08/11/2012  08/14/2012 8310
Acenaphthene 5.80 3.26 ugkgdry 1 1208074 08/11/2012  08/14/2012 8310
Fluorene 1.52 J 3.26 ughkgdry 1 L208074 08/11/2012  08/14/2012 8310
Phenanthrene 2.15 ] 3.26 ugkgdry 1 1208074 08/11/2012  08/1472012 8310
Anthracene 3.26 U 3.26 vg/kg dry 1 1208074 08/11/2012 08 14/2012 8310
Fluoranthene 9.5% 3.26 ugkgdry 1 1208074 08/11/2012  08/14/2012 8310
Indeno[1,2,3-cd]pyrene 3.26 U 3.26 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Pyrene 7.28 3.26 ugkgdry 1 L208074 08/11/2012 08/1422012 8310
Benz{a]anthracene 4.78 3.26 ug/kg dry 1 1208074 08/11/2012 08/14/2012 8310
Chrysene 402 3.26 ugkgdry 1 L208074 08/11/2012  08/14/2012 8310
Benzo{b] fluoranthene 2.78 J 3.26 ug/kg dry 1 1208074 08/1 112012  08/14/2012 8310
Benzo(k] fluoranthene 1.14 3.26 ugkgdry 1 1208074 08/11/2012 08/14/2012 8310
Benzo(a] pyrene 4.07 3.26 ugkgdry 1 L208074 08/11/2012  08/14/2012 3310
Dibenz{a,h]anthracene 3.26 U 3.26 ug/kg dry I L208074 08/11/2012 08/14201 2 8310
Benzo{g,h,i] perylene 2.64 ] 3.26 ughkgdry 1 1208074 08/11/2012 08/14/2012 8310
Surrogate; Triphenylene 94 % 68-129 L.208074 08/11/2012 08142012 8310
8000068033
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Laboratory Narrative and Chain-of-Custody Documentation



: 264 Welsh Pool Road
Exton, Pennsylvania 19341
Phone (610) 280-3000

LIONVILLE LABORATORY ~ Fax (610) 280-3041

A division of Ebeting Anaiytoal Comoraeton

Case Narrative

Client: WC-HANFORD RC-189 K3969 W.0. #: 60049-001-001-0001-00
LVL #: 1208031 Date Received: 08-09-2012

POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)

Thirteen (13) soil samples were collected on 08-07-2012.

The samples and associated QC samples were extracted 08-11-2012 and analyzed 08-14-2012
according to criteria set forth in Lionville Laboratory SOPs. The extraction procedure was based on
SW846 Method 3540C and the analysis procedure was based on SW846 Method 8310.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from samples that met LvL'’s sample acceptance
policy.

All required holding times for extraction and analysis have been met.

All obtainable surrogate recoveries were within acceptance criteria.

v P

The method blank was below the reporting limits for all target compounds.

&

All blank spike recoveries were within acceptance criteria.

All matrix spike recoveries were within acceptance criteria.

=&

The initial calibrations associated with this data set were within acceptance criteria.

8. All continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria.

9. The samples were reported on a dry weight basis.

10. 1 certify that this sample data package is in compliance with SOW requirements, both

technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the laboratory manager or a

designee as verified by the following signature.
T

Date

LvL Laboratory Manager

r\group\datai2012\pah 8310we hanford\1 208031 jes.doc
Themmspmcnwdhad\isnpmmhzmlymd:@yﬁuﬂmﬁngmdmndiﬁouof&emla:tmc@uﬂdmsm; Anpuguofﬁﬂsnpmmmgﬂmofmemﬂyﬁulm
mmuﬁs@mmmdunlybewpmduwdinibmﬁmyof pages.
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-rln/{ *

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088 Iw 1o A3
" Iconector... Company Conuct . Telephone No. Project Coordinator
A (RS PO g Joar Kebner, - ©1 . 375:4688 - | KESSNER, JH PriceCode BT, pq, /l‘ Data Turnaround
Profect:Deskonatiom: - . : - Sampling Locatiow. - e = [SAFNo. - QC, '3
) lQﬂNanddRawdmmmSodMPrmocoln ~~UPRALOEN-6 Nenﬁcanon'Samplc et s RG-89 522 i ) 16;« :g v
o Iee.ﬂhcstiNoswmr NN S Field Logbobkﬂm‘\rm',muwm e COA{QPMEGN‘WQ‘ Meﬂwd ofShlnment $r et WA 4.
L FTYRET O 'Hh\ i o, 08 ’éz.g'\m s . L | ERL6S206T edda o - RBNOG2060 - ,l)lll .Fed: Ex e e - ’ﬁ i - g
: — : SRR S
Shipped Tow silie Offsite Proverty No: = © 4"’ ‘Bill of Lading/Air Bill No. v ' S
s (GONVILLED Kl ANDHTE Sce 0OSPC
POSSIBLE SAMPLE HAZARDS/REMARKS
Potential Red L. DOTLIM"" Preservation Coot 4C Cool 4C Caol 4C Caol 4C Cool 4C None None None None
A §-§--
G/P ar GP G 3G cw\ GP GP GrP GP
Type of Container "()
Special Handling and/or Storage ; ; 5 ; N " . 5 o 5
Cool 4C No. of Container(s) . \57
120m 60l 120mL 120mL 120mi | S0OmL % S00mL | S00mL | S00WL
Volume
Secicm (1) in | Chromium | Sec item (2) i TPH-Dicscl | PAHs-3310 |Secitem (3} in tsotopic %v‘ 1sotopx: Carbon-14
Special Hex - T196 Spa:nl Range - Specisl Uranium jum Phstonium Low Level
Irstructiont. Traeructions. WTHH-D + Trwtructions. :
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time - o ot e iy
JIPWWA soiL Q-2~/2 His ¥ * X ¥ X |34iss N\
JIPWW2 SoiL @-72~Z (OOS X X k.4 he X \\
ry  |[JPWWI soiL g-7-12z | oS X x | X X X N
e [sPwwa SOIL 2. 7-17 1015 X X X X X BYIISe
JIPWWS SOiL Q-7-17 101 Z- X X A X X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
inqui v : ived B 1 Date/Time  J2 70 i
clinquished ByRemoved Figgs - DetefTime ;?V’ 7 K § ma ly [y, | 1G5 Meals - S0L0TR (Close o List) {Alwricum, Antimony, Arsenic, Bariurn, Beryllum, Boron, | spmgasmen
" < 7 Ll A Z | Cadmium, Calcium, Chromium, Cobal, Copper, Iron, Lead, Magnesium, Mangancse, Molybdenusn, Pt
emoved From Reccived By/Stored In _y 72 (lb '3 Date/Time /485 | Nickel, Potassivm, Seleninm, Silicon, Silver, Sodium, Vanadium, Zinc); Mercury - 7471 - (CV) SShdge
;&J)MMI /Vewmq N }?/7 12| A-Breser [/ RE PN g-1-12 g?};c ::(o;msqxs(nmd« Chloride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate); NONO3 - | Heveer
clinquished ByRemoved From #0C Date/Time /540 #.3 [Received By'Stored In Date/Time (3) Gamma Spec (Chient Liat) {Americium-241, Cesium-137, Cobalt-60, Furopium-152, Buropium-154, b S
A-Freicr B Fneecn §-3-13 1005 Fed & Europium-155, Radium-226) ottty
FW e ferbsen Y Sve o] e
BT bl os | e Hecyminee 89z 4 e
[Relinmn'shcd By/Removed From 77 Date/Time eceived By/Swored In Date/Time M X=Odicr
- {Rehoquished ByRemoved From . DatelTime lRweived ByfSwored In; Date/Time <, DATE
1512
LABORATORY {Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Methad Disposed By Date/Time
DISPOSITION

;4
H
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an 2 /uife

Washington Closure Hanford . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088 ]P"' 1 o X3
' Collector Cempanv Contact . TelcohoneNo: - . . Proiect Coordinator .
‘ @ S*OWL - Joan Kessner- T 37546885 ¢ rei b s 'KESSNER, 1H- . Pnce Codc B‘E ’L '[,,pm Turnaround
— P - ,-,_ o -
. -a{Profect:Designation.. Cma osepewi e o o] Sampling Loestion. - : SR A A R S SAF No. PR Y (AR SD @
i res mlOOmemm«Son’mtoeol A 4 Tatiaghey 7] asssLTPREL004N 6 Merification Samp’lc." g - LaRNE AR AR e L RE 8D i AR e TibRS N ws Qg
a:»;:nmu lce:Gheath‘m ERE s P }k!am&aﬁv <Fleld LO!WNO R «m&m‘”w Methodmehimmt l(c&‘s(xu*uﬁ#jﬁn!wx (ot e g.«
EEE & Sl .mm %&C 0 *’0 Coaninigsrs il ERI6S206inday . - -EUPNGGNGG sl\/l.! - Fed Ex - KRR s e ©
- }11— ] ’ 1]
Shioped To - SR v} Offsite Pronertva e Bill of Lading/Air Bl No. -~ "y G - [
e 3T A 110476 S'ee’ 0SPC
POSSIBLE SAMPLE HAZARDS/REMARKS
Parannalkad LDDT Lfm;i'; ,a Preservation Cool 4C, Cool4C Conl 4C Cool 4C Cool4C one None Nane None None
i Type of Container o o ar G G G’PY\ - G G Gr
Special Handling and/or Storage e : ; 5 : : ; < = 5 -
Cool 4C ' No. of Contaner(s) ‘ T
- 120mL s0md 120mL 120mL 120mL. S00mL sub\ S00mL. S00mL S00mL.
Volume
Secitem(1)in] Cheomisen |Scckem(2) & | TPH-Dioec | PAH:- 3310 |Soekem (3)in | lsotopic Ny Tsotopic liotopic | Carbos- 14
. Spwul Hen - 7196 Spetnl m‘eé i Uragism S\ Thorium Phatoniuem Low Level
[ rtruct! . + #
SAMPLE ANALYSIS - ‘ frameon. A
i\
LCF L
Sample No. Matrix * Sample Date Sample Time g g
PWWE SO 8- 7-12 o577 X X { X X AN
0o (JIPWWT. SOlL 8-7-t2 1052 x % X X X
(= p)
JIPWW8 SoiL &-7-12 10Ys” X X X X X a5 N\
JIPWWS SOIL R —7-IT [040 X < X X X N\
JIPWXD soiL g-7-12 | 1035 x | * » | x X
CHAIN OF POSSESSION Sign/Print Names 7T SPECIAL INSTRUCTIONS Matrix *
/Removed. te/Time [Roceived By/Stored In Date/Time
ehmddey From %%' (2450 N, ! . (1) ICP Mels - 6010TR (Close-ou L.ist) {Afurinu, Antimony, Asenic, Bariur, Berylliam, Bocor, Seaniimen
A YD o bl p 1011 o Ci -7/ Cadmitm, Caleium, Chromium, Cobakt, Copper, Iron, Lead, Magnesi Molybd ot
inquished By/Removed From Date/Time /q; S [Received ByfStored In . /0# 0 #3  Date/Time Nickel, Potassium, Sclenium, Silicon, Sitver, Sodium, Vanadem, Zinc); Mercury - 7471 - v Setieige
\ N Deaas Aowrmon, 8fofiz |A- Ererer (. Ipnisy 3-7-1a 1435 | @) 1CAsims 300 (Brmice, o, Fors Niewe, N, Probat, Sl NONOS - |3
" P -
lwnsitdBy/RzrmvedFm LOCH DatelTime 1000#3 [Received ByStored In = Date/Time (3) Gamma Spec (Clent Lis) (Armericiums 241, Cesiun 137, Cabal 152, Bwropium 134, | AT e
Fheon 3_347, 3 ) £ Europiom-155, Radium-226} D=Dre Liqeids
Relifouiy a 2‘”& YV ,' Date/Tiroe - _ . ;‘l‘m
X2 0‘?9‘5‘ ;aae elipipce Y2 AP ol
Refinquished By/Removed From Date/Time eceived By/Stored In Date/Time 12.,'
+ - [Relinquished By/Removed From .. DatefTime . Feoewed By/Stored In: - Date/Time . ,
" LABORATORY | Received By Tite Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposcd By DaterTime
DISPOSITION
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an 7fuliz

1
Washington Closure Hanford.. .CHAIN.OF ,CUSTODY/SAMPLE ANALYSIS REQUEST - RC-189-088. |"’5‘ 10043
Cnllector:‘. T L Company Cantact . . TelephoneNo. . . Proiect Coordinator .
‘ $"‘0Mv I £ - Joan Kmneh\u& Lo L 3754688 - TKESSNER, JH - = Priee Code % c/l-.Dm Turaareynd :
, . )
Praject Designations. .-+ - Snmolin!l.«ouﬁom s B e e ISAFNo.  em oo o emriame &' e KDays )
POSENEA PIT iWﬁx&Mﬂm@nﬂzﬁﬁPmcdmmr l-,m(* T o) UPRQN‘M\!enﬁmdontSomplm—?w*-wkn.:-“amfma e RCa18G: &2 \u ;—ru*n 2 &m,mwunnthhwﬁ 'vmn,m,,{@rru KPR oo FoRS
e, : [TeeiGhestNabats Doy AT Wi i ki Fleld.Loghbble Doy nitrivnicai-. -vns‘ WGGA::WOW‘VJQ Method-oﬁsmonfeum k»nck'umhn‘\m-a-tmmr o it e B
[ELA RS AL N Callimr: . Zf bt El-1652H06kcd ¢ov  © . s '17/,1_ -Fed BExio i : . : N P
o - - - - .O*".—'r
Shinped To t~ter v o o b if1c Offsite Property Not, - 7ag, i o oy Bill of Lading/Air BH No. * ®
ERERERIE GERVIGES ([IONVILLEY ﬂ"/ ANOYT b Scc OSPC
POSSIBLE SAMPLE HAZARDS/REMARKS
. J- Cool 4C Cool 4C Cool 4C Coot 4C Cool 4C
Potential Red £ DOT Limi p;- $gi2 Preservation Nooe Nove Nonc None
GP or GP G G P G
Type of Container . G \ P ar * ar
Special Handling and/or Storage : - = - - - p y -
Cool 4C No. of Container(s) . \&
120mL 6omL 120mL 120mL 120mL 500rmi. S00mL
Yolume
Secncm(l)m Chromium | Sec item (2) in TPH-Dicsed PAHs - 8310 [Secitem (3) i Carbon-14
Hex - 7196 Speull - SM f.ow Levet
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time 5 2 b
JIPWXA SOIL L-72~Z 1030 L1 X X X N\
oo JIPWX2 soiL &~7-1Z [ors x X x| X X BY)s8 N
-~ [|yrwxs solL G-7-1L |G 1 = > *~ X N
JIPWX4 SOIL Q-7-1T 1o > Bapor A2 &
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
inquished By/Remored Date/Ti eceived By/Stored In Daertime (L H0
elinquis By F gm_’;/a% ! : (1) KCP Metals - 6010TR (Close-out List) {Akmioum, Astimosy, Arscric, Basiu, Beryllivm, Boron, | sovan
%~} Cadmium, Calcium, Chromium, Cobalt, Copper, Tron, Lead, Magnesivm, Manganese, Molybdenum, SOmSclid
By/Removed Frome Date/Time  { cceived ByStored In /@ o# & Date/Time /43§ | Nickel, Potassium, Selenium, Siticon, Silver, Sodium, Vansdium, Zinc}: Mercury - 7471 - (CV) Saudge
Mwﬂ ahlrzl A Feier A -Freaw g-7-12 (@) 1C Anions - 300.0 (Bromide, Chioride, Fluoride, Nitrate, Nitrie, Phosphatc, Sulfite}; NOUNO3 - | %= smer
- 353.2; pH (Scif) - 9045 .
Relinquished By/R: me wWCH-DutelTime /L0 X eceived ByfStored In Date/Time (3) Gamum Spec (Client List) { Americium-241, Cesium- 137,
A -freter (4 ranes 8-3u2 131 Fed &y Europiun> 155, Radium-226}
a'?u ved From Datc/Time - In#” 7 Daw/l
Bgja TV /ﬁe AN D2 8"%/2 BES_
Relinquished By/Removed From Date/Time Received ByfStored In Date/Time
Relinguished ByRemoved From -+ DatefTime. .1 ‘Rece'mdBylSlomdlm ooy
LABORATORY | Rescived By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

WCH-EE-011.
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Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

P

VALIDATION

LEVEL: A B @ b E

PROJECT: U@ ~ 6o -1 -C DATAPACKAGE: K. .39(%

VALIDATOR: ©L@_ 7N : TR e DATE: Cl{ |% [(x

SDG: k,f}‘? (.?
ANALYSES PERFORMED ' T
8015 8021 8141 8151 8315 KQ\’SI"O/
\/
WTPH-HCID WTPH-G WTPH-D »

SAMPLES/MATRIX:

TWww,  JIPww2  JlPwer  JI(Pluwrd JIPwiwS
JPwot  JIPwwy J 1Py JiPwwy  J(Pwxo
JtPvy TPLY2 J[Pw¥3

< Q\L {

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE O
Technical verification dOCUMENAtION PIESENET ....ccwvwvmeimimssisseismssmnriisisissse s s s Yes N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Tnitial Calibrations ACCEPLADIED ....v.ciiiiurriisirsiisseis s e Yes No
Continuing calibrations ACCEPLADIE? ..u.uuuremmmsirisssisesssis st Yes No
SEANAATAS TrACEADIET ....eeovvveivereeceeceriecsenssne s s e S Yes No
SHANAALAS EXPITEAT. ..v.srveveereeeaecrsernrisessrssss st ress s TS Yes No
Calculation Check ACCEPIADIET c..cvucrrriiiiesirer st e Yes Ng N/
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) vt Yes N
Calibration blank results acceptable? (Levels D, E) oo N

Laboratory blanks analyZed? ...
Laboratory blank results acCeptable?........vvvrrnienrmrrimiinin s S 0,
Field/trip blanks analyzed? (Levels C, D, E).eovvevviniiieinninisniennns veeeeeeiteeiabeererbreras shae st b e R s r ey Ye @ N
Field/trip blank results acceptable? (Levels C, D, E) oo Yes No

Transcription/calculation errors? (Levels D, E).c.o.ciimieiiiiiiiss s Yes No

Comments: _no ?63

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

Surrogates/system monitoring coOmpounds analyZed? ..o

Surrogate/system monitoring compound recoveries acoeptable? ...
Surrogates traceable? (Levels D, E) .o Yes N%
Surrogates expired? (LeVels D, E) ..o e 85 No
MS/MSD samples analyZed? ...t e Y&

MS/MSD results BCCEPLADIET ... vueceeireeiiiiiirest ettt e
MS/MSD standards NIST traceable? (Levels D, E) ...ooovieinincenns e eeeeenteaeearteesstanetreeesaeransessaesraiares
MS/MSD standards expired? (Levels D, E) ..o
LCS/BSS Samples GNaAlyZed? ........ccoeuimrmeresusersesirsen st
LCS/BSS results ACCEPIADIET .....c...orveiieuereirieisiieer et e
Standards traceable? (Levels D, ).
Standards expired? (Levels D, E) oo
Transcription/calculation errors? (Levels D, B)..c.ooociiisii s
Performance audit sample(s) analyzed? ... et Ye
Performance audit sample results acceptable?. ... v Yes &

Comments: no P }f{
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ..ottt s @ No N/A
Duplicate results CCeptable? ...ttt s w No N/A
MS/MSD standards NIST traceable? (Levels D, E) oot e Yes Nof Y
MS/MSD standards expired? (LVels D, E) cooveeroeesorooessosssesssssssossssseessssseee e Yes._No @
Field duplicate RPD values acceptable? ......co.oiieeoriinrrntiisiinin e @

Field split RPD values acceptable?...... ..o s s Yes No
Transcription/calculation errors? (Levels D, E).c.ooooimn e Yes No
Comments:

6. HOLDING TIMES (all levels)

Samples Properly PrESEIVEAT .......o.iviimiiiirerercreines e s No N/A
Sample holding times 8CCePLable? ... ..o 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? eevereeteteesetesueetsstesseseteseeseeeseaeereRe R r AT e R TR s St R e a0 @ No
Results supported in the raw data? (Levels D, E) oo es No
Samples properly prepared? (Levels D, E) oo Yes No
Detection limits meet RDL? ..o oo 0 BUA
Transcription/calculation errors? (Levels D, E)..c..coviiiimnii e Yes No @
Comments:

9. SAMPLE CLEANUP (Levels D and E)

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

LOt CRECK PEIFOTNEA? ...vvoviverriusenssencsssesssssssresm s Yes

Check TECOVETIES ACEPLADIET ... veeaereravasimesass sttt e Yes

Check MAtETIAls HACEABIET . ...coeeeriesieeesereescicrereair st st Yes

Check MAterials EXPITEA? ....ovuuiurevmeerrsrsssns st ses s cims s s s s Yes
Analytical batch QC given Similar Cleanup? ..o Yes
Transcription/Calculation EITOTS? c......vriueimummnmirmssscss st s s Yes
Comments:
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Additional Documentation Requested by Client
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06
Polynuclear Aromatic Compounds by SW846 §310 - Quality Control
Lionville Laboratory
Reportin Spike  Source %REC RPD
Analyte Result and Qualifiers Limit = Units Lgvcl Result %REC  Limits RPD Limit

Batch 1208074 - SW 3540C

Blank (L208074-BLK1) Prepared: 08/11/2012 Analyzed: 08/14/2012
Naphthalene 333 U 333 ug/kg wet

Acenaphthylene 3133 u 333 ug/kg wet

Acenaphthene 3.33 U 3.33 ug/kg wet

Fluorene 3.33 U 333 ug/kg wet

Phcnanthrene 3.33 U 3.33 ug/kg wet

Anthracenc 3.33 U 333 ug/kg wet

Fluoranthene 333 U i ug/kg wet

Indeno(1,2,3-cd]pyrene 333 u 333 ug/kg wet

Pyrene 3.33 U 333 ug/kg wet

Benz{alanthracene 3.33 u 3.33 ug/kg wet

Chrysenc 333 u 3.33 ug/kg wet

Benzo{b]) fluoranthene 3.33 u 333 ug/kg wet

Benzo{k} fluoranthenc 3.33 U 3.33 ug/kg wet

Benzofa) pyrene 3.33 U 333 ug/kg wet

Dibenz{a,h)anthracenc 3.33 19) 333 ug/kg wet

Benzolg,h,i] perylene 3.33 U 3.33 ug/kg wet

Surrogate: Triphenylene 159 ug/kg wet  166.67 95 68-129
LCS (L208074-BS1) Prepared: 08/11/2012 Analyzed: 08/14/2012
Naphthalene 117 333 ughkgwet  166.67 70 0-127
Acenaphthylene 126 333 ugkg wet  166.67 76 50-140
Acenaphthene 128 3.33 ug/kg wet  166.67 77 17-139
Fluorene 129 3.33 ug/kg wet 166.67 77 28-145
Phenanthrene 129 3.33 ugkgwet  166.67 78 30-152
Anthracene 134 3.33 ugkg wet  166.67 81 19-171
Fluoranthene 140 333 ug/kg wet 166.67 84 34-159
Indenof1,2,3-cdlpyrenc 143 333 ug/kgwet  166.67 g6 31-156
Pyrene 133 333 ug/kg wet 166.67 80 33-152
Benz{a)anthracene 149 333 ug/kg wet 166.67 89 32-157
Chrysene 140 133 ug/kg wet 166.67 84 31-159
Benzo|b] fluoranthene 152 3.33 ug/kg wet  166.67 91 33-164
Benzo{k} fiuoranthene 147 333 ugkgwel  166.67 83 28-161
Benzo[a) pyrenc 155 333 ug/kgwet  166.67 93 29-149
Dibenz{a,h]anthraccne 151 333 ug/kg wet 166.67 91 27-153
Benzo{g,h,i] perylene 150 3.33 ug/kg wet  166.67 90 32-157
Surrogate: Triphenylene 152 ug/kg wet  166.67 9l 68-129
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264 Welsh Poot Road
Exton, PA 19341

Phone: 610-280-3000
© LONLLE LARGRATORY - Fax: 610-280-3041
Ao cvizion £, hevine: Anchebcit Zomdmtion

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 ‘ Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/21/2012 10:06

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units  Level Result  %REC  Limits RPD Limit
Batch L208074 - SW 3540C
Matrix Spike (1208074-MS1) Source: 1208031-01 Prepared: 08/1 1/2012 Analyzed: 08/ 14/2012
Naphthalene 124 326 ughkgdry  162.97 584 73 0-127
Acenaphthylene 128 3.26 ug/kg dry 162.97 16.8 68 50-140
Acenaphthene 118 3.26 vgkgdry 16297 325U 73 17-139
Fluorene 128 3.26 ug/kg dry 162,97 325U 19 28-145
Phenanthrene 132 3.26 ug/kg dry 162.97 2.46 80 30-152
Anthracene 135 326 ughkgdry 162.97 325U 83 19-171
Fluoranthene 140 3.26 ugkgdry 16297 773 81 34-159
Indeno{1,2,3-cd]pyrene 137 3.26 ug/kg dry 162.97 3.87 82 31-156
Pyrene 135 326 ug/kg dry 162.97 608 79 33-152
Benz{a)anthracenc 139 3.26 ug/kg dry 162.97 4.08 83 32-157
Chrysene 135 326 ughkgdry 16297 358 8l 31-159
Benzo{b) fluoranthene 134 326 ug/kg dry 162.97 2.88 81 33-164
Benzo{k] fluoranthene 136 326 ugkgdry  162.97 115 83 28-161
Benzo[a] pyrene 146 326 ugkgdry 16297 330 87 29-149
Dibenz{a,h}anthracenc 144 3.26 ug/kg dry 162.97 ‘ 325U 89 27-153
Benzo{g,h,i] perylene 144 326 ugkgdry 16297 244 87 32-157
Surrogate: Triphenylene 139 ugkgdry  162.97 85 68-129
Matrix Spike Dup (1.208074-MSD1) Source: 1208031-01 Prepared: 08/1 1/2012 Analyzed: 08/14/2012
Naphthalene 115 3.20 ug/kg dry 160.16 5.84 68 0-127 ] 40
Acenaphthylenc 126 3.20 ugkgdry  160.16 168 68 50-140 0.1 40
Acenaphthene 131 3.20 ug/kg dry 160.16 3250 82 17-139 12 40
Fluorene 126 320 ug/kg dry 160.16 3250 19 28-145 0.5 40
Phenanthrene 134 3.20 ug/kg dry 160.16 2.46 82 30-152 3 40
Anthracene 135 3.20 ug/kg dry 160.16 325U 84 19-171 2 40
Fluoranthene 147 3.20 ug/kg dry 160.16 7.73 87 34-159 7 40
Indenof §,2,3-cd]pyrene 150 3.20 ug/kg dry 160.16 3.87 91 31-156 11 40
Pyrene 141 320 ug/kg dry 160.16 6.08 34 33-152 6 40
Benz{ajanthracene 150 320 ug/kg dry 160.16 408 9 32-157 9 40
Chrysene 146 320 vgkgdry  160.16 358 89 31-159 9 40
Benzo{b] fluoranthene 144 3.20 ug/kg dry 160.16 2.88 38 33-164 9 40
Benzolk) fluoranthene 145 3.20 ug/kg dry * 160.16 1.15 90 28-161 8 40
Benzo[a] pyrene 157 3.20 ugkgdry  160.16 330 96 29-149 9 40
Dibenz{a h]anthracene 150 320 ug/kg dry 160.16 325U 93 27-153 § 40
Benzo[g,h,i] perylene 156 320 ugkgdry  160.16 244 96 32157 9 40
Surrogate: Triphenylene 149 ughgdry 16016 93 68-129
PBBOEVEBB36
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Date: 20 October 2012

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting ~

Project: 100N Field Remediation — Soil Full Protocol - Waste Site UPR-100-N-6
Subject: Wet Chemistry - Data Package No. K3969-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K3969
prepared by Lionville Laboratories Inc. (LLI). 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
JIPWW1 8/7/12 Soil C See note 1
JIPWW2 8/7/12 Sail C See note 1
J1IPWW3 8/7/12 Soil C See note 1
JTIPWW4 8/7/12 Soil C See note 1
J1IPWW5 8/7/12 Soil C See note 1
JT1PWW6 ) 8/7/12 Soil C See note 1
J1PWW7 8/7/12 Soil C See note 1
J1IPWWS8 8/7/12 Sail C See note 1
JIPWW9 8/7/12 Soil C See note 1
J1PWX0 8/7/12 Soil C See note 1
J1PWX1 87112 Soil C See note 1
JIPWX2 8/7/12 Soil C See note 1
JTPWX3 8/7/12 Soil C See note 1

1 - Chromium VI by 7196A, IC anions by 300.0 and nitrate/nitrite by 353.2.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100-N Area Sampling and Analysis Plan
for CERCLA Waste Sites (DOE/RL-2005-92, Rev. 0, October 2006). 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 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: 30 days for chromium VI, 28 days for
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nitrate/nitrite, chloride, fluoride, bromide, sulfate; 48 h’ours for nitrate, nitrite and
orthophosphate; and immediate (24 hours) for pH

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".

Due to the holding time being exceeded by greater than twice the Iimit, all detected pH,
nitrate, nitrite and orthophosphate results were qualified as estimates and flagged "J".

Due to the holding time being exceeded by greater than twice the limit, all undetected
nitrite and orthophosphate results were qualified as rejected and flagged "R".

All other holding times were acceptable.

Method Blanks

Method Blanks

Method blank analyses are performed 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. All blank results must fall below
the contract required detection limit (CRQL) to be acceptable.

Due to method blank contamination, the sulfate result in samples J1PWW8, J1 PWW?,
J1IPWWS, JIPWWS and J1PWX2 were qualified as undetected and flagged "U".

All other method blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

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 70% to 130%. 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 69% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 130% or less than 70% and a sample result
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greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 130% and a sample result less than the IDL, no qualification is
required.

Due to the lack of a matrix spike analysis, all chromium Vi results in samples JIPWWS3,
JIPWW4. JIPWWS, J1PWW6, JIPWW7, J1IPWWS8, JIPWW9, J1PWXO, J1IPWX1,
J1IPWX2 and J1IPWX3 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 the lack of a duplicate analysis, all chromium VI results in samples JIPWWS3,
JIPWW4, JIPWWS5, JIPWWS, JIPWW7, JIPWWS8, J1PWW9, J1PWXO, J1PWX1,
J1IPWX2 and J1PWX3 were qualified as estimates and flagged "J".

All other laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1PWW4/J1PWX3) were submitted for analysis.
Laboratory duplicates are compared using the same criteria as for laboratory resuits.
All field duplicate results are acceptable.

Analytical Detection Levels
Reported analytical detection levels are compared against the required quantitation

limits (RQLs) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness

Data package K3969 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
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rejected). The completion percentage was 79%.

MAJOR DEFICIENCIES

The following major deficiency was noted:

« Due to the holding time being exceeded by greater than twice the limit, all
nitrite and orthophosphate results were qualified as rejected and flagged "R".

Rejected data is unusable and should not be reported.

MINOR DEFICIENCIES
The following minor deficiency was noted:

« Due to method biank contamination, the sulfate result in samples J1PWWG,
JIPWW?7, JIPWW8, JIPWW9 and J1IPWX2 were qualified as undetected
and flagged "U".

« Due to the holding time being exceeded by greater than twice the limit, all nitrate
results were qualified as estimates and flagged "J".

« Due to the lack of a duplicate analysis, all chromium VI results in samples JIPWW3,
JIPWW4, JIPWWS5, JIPWWS, JIPWW7, JIPWWS8, J1PWW9, JIPWXO0,
JIPWX1, JIPWX2 and J1PWX3 were qualified as estimates and flagged "J".

« Due to the lack of a matrix spike analysis, all chromium VI results in samples
JIPWWS3, JIPWW4, JIPWWS5, JIPWW6, JIPWW7, JIPWW8, J1IPWWSO,
JIPWXO0, JIPWX1, JIPWX2 and JIPWX3 were qualified as estimates and flagged

’ IIJ".

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 #500W307A00 (March 2008), Data Validation
Services.

DOE/RL-2005-92, Rev. 0, 100-N Area Sampling and Analysis Plan for CERCLA Waste
Sites, U.S. Department of Energy, October 2006. : '
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Appendix 1

Glossary of Data Reporting Qualifiers

(5



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

U

N

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 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 (i.e., usable for decision-making purposes).
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Summary of Data Qualification
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: K3969

REVIEWER:
ELR

Project:
UPR-100-N-6

PAGE_1_OF 1

COMPOUND

QUALIFIER

SAMPLES AFFECTED

REASON

pH

J

All

Hold time

Nitrate

J

J1IPWW1, J1PWW2
J1IPWW3, J1PWW4
J1IPWWS5, J1IPWW6
J1IPWWS, -J1PWW9
J1PWXO0, J1PWX1
J1IPWX3

Hold time

Nitrate

UR

J1IPWW7, JAIPWX2

Hold time

Nitrite

UR

All

Hold time

Orthophosphate

JIPWW1, J1PWW4
J1IPWWS, J1IPWW6
J1IPWW7, J1IPWW8
JIPWW9, J1PWXO0
J1IPWX3

Hold time

Orthophosphate

UR

J1IPWW2, J1IPWW3
J1PWX1, J1IPWX2

Hold time

Sulfate

J1IPWWG, JIPWW7 .

JIPWWS, J1IPWW9
J1PWX2

Method blank
contamination

Chromium Vi

J1IPWW3, J1PWW4
J1IPWWS5, J1IPWW6
J1IPWW7, JIPWW8
JIPWW9, J1PWXO0
J1IPWX1, JIPWX2

J1PWX3

No MS or duplicate
analysis

* - 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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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

LIOFATLLE LASCRAPGRY Fax: 610-280-3041
A 400 of Fouding AnaiyNeo? Copdvotion
WC-Hanford, Inc, Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemistry j/‘?? /[ < [z e
Lionville Laboratory
Analyte Result and Qualifier 1L.OD LOQ Units  Dilution Batch  Prepared Analyzed ~ Method
JIPWW1 (1208031-01) Seil
%Solids 99.7 0.1 %byWeight 1 L208079 08/12/2012 08/13/2012 SM2540G
Bromide 0.9 U 0.9 4.6 mg/kg dry 1 1208178 08/20/2012 08/20/2012 EPA 300.0
(1993)
Chloride 253 0.9 4.6 mg/kg dry 1 1208178 08/20/2012 08/20/2012 EPA 300.0
(1993)
Fluoride 09 U 0.9 4.6 mg/kg dry 1 1208178 08/20/2012 0872072012 EPA 300.0
(1993)
Nitrate 09 571 09 46 megkgdy 1 L20BI78 08202012 032072012 EPA 300.0
(1993)
Nitrite 09 U @ 0.9 46  mgkgdry | (208178 082072012  08/202012 EPA300.0
(1993)
Orthophosphate 38 B3 18 92  mgkgdry ! L208178 0872072012  08/20/2012 EPA 300.0
(1993)
Sulfate 15.6 0.9 4.6 mg/kg dry 1 1208178 08/20/2012 082012012 EPA 300.0
(1993)
Nitrate/Nitrite as N 1.77 009 046 mg/kg dry 1 L208190 0872072012 082172012 EPA333.2
Hexavalent Chromium 020 U 020 0.50 mgkgdry 1 1208176 08/20/2012 08/2120125W846 T196A
pH 8.69 N 0.10 pHUnits 1 L20808S 08/1372012  O08/13/20125W846 9045D
JIPWW?2 (1208031-02) Soil
%Solids 94.7 0.1 %byWeight | 1208079 08/1272012  08/13/2012 SM2540G
Bromide 10 U 1.0 4.8 mg/kg dry 1 L208178 0872072012 08/20/2012 EPA 300.0
(1993)
Chloride 579 D 9.7 48.5 mg/kg dry 10 L208178 08/20/2012 082172012 EPA 300.0
(1993)
Fluoride 18 B 1.0 4.8 mg/kg dry ! 1208178 08/20/2012 0872012012 EPA 300.0
(1993)
Nitrate 56.1 3_ 1.0 48 mgkgdry 1 1208178 082072012  08/720/2012 EPA 300.0
(1993)
Nitrite 10 U @ 1.0 48 mg/kg dry 1 1208178 08/202012 08/20/2012 EPA 300.0
(1993)
Orthophosphate 19 U '\Z 1.9 9.7 mgkgdiy 1 1208178 08720/2012  08/20/2012 EPA 300.0
(1993)
Sulfate 217 D 9.7 485 mg/kg dry 10 1208178 08/20/2012 08/21/2012 EPA 300.0
(1993)
Nitrate/Nitrite as N 12.7 D 0.19 097 mgxgdry 2 1208190 08/202012 08/2172012 EPA 353.2
Hexavalent Chromium 021 U 0.21 0.53 mg/kg dry 1 1208176 08/20/2012 08/721720125W846 T196A
pH 8.52 T 0.10 pHUnits 1 1208085 08/13/2012  08/13/201Z8W246 9045D
99DOBRR6S
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemistry y/
. g (< Jjr &_
Lionville Laboratory
Analyte Result and Quatifier LOD LOQ  Units Dilution  Batch Prepared Analyzed  Method
JIPWWS3 (1208031-03) Soit
*Solids 97.4 0.1 %byWeight 1 1208079 O0/12/2012  08/13/2012 SM2540G
Bromide 10U 1.0 51 mghgdy | 1208178 08202012 0872012012 EPA 300.0
(1993)
Chloride 104 D 20 102 mgkgdry 2 1208178 087202012  08/2012012 EPA 3000
(1993)
Fluoride 1.0 U 1.0 s.1 mekgdy 1 L208178 08202012 0872072012 EPA 300.0
(1993)
Nitrate 256 \ 1.0 s.1 mgkgdry |  L208178 082072012 0872012012 EPA 3000
(1993)
Nitrite 10 U & 10 5.1  mgkgdry ! 1208178 087202012 087202012 EPA 300.0
(1993)
Orthophosphate 20 UT2 20 102 mgkgdy | 1208178 08202012 08202012 EPA 3000
(1993)
Sulfate 39.4 1.0 sS4 mgkgdy 1 1208178 08/20/2012  08/2072012 EPA 300.0
(1993} -
Nitrate/Nitrite as N 5.98 0.10 051 mgkgdry 1 L208190 082072012 082172012 EPA 3532
Hexavalent Chromium 021 U 3 021 051 mgkgdry 1 1208182 08212012 08/21720125W846 7196A
pH 870 7Y 0.10 pHUnis 1 1208085 08/13/2012  08/13/20125W846 9045D
JIPWW4 (1208031-04) Soil
%Solids 97.9 0.1 %byWeight 1 1208079 08/12/2012  08/1372012 SM2540G
Bromide 1.0 U 1.0 50 mapkgdy 1 1208178 0872072012  08/20/2012 EPA 3000
(1993)
Chloride 33.9 1.0 50 mgkgdy 1208178 0872072012  08/20/2012 EPA 300.0
(1993)
Fluoride 1.0 U 1.0 50  mgkgdy 1 1208178 0872072012 082012012 EPA 300.0
: (1993)
Nitrate 30.3 :S 1.0 50 mgkgdy 1 1208178 0872012012  08/20/2012 EPA 300.0
(1993)
Nitrite ou Q 1.0 50 mgkgdy | 1208178 087202012 0872072012 EPA 3000
(1993)
Orthophosphate 22 B Y 20 100 mgkgdy I 1208178 0872072012 0872072012 EPA 300.0
(1993)
Sulfate 246 1.0 50 mgkgdy 1 1208178 08202012  08/202012 EPA 300.0
(1993)
Nitrate/Nitrite as N 705 __ 010 050 mghgdry 1 1208190 0872072012 082172012 EPA 3532
Hexavalent Chromium 020 U jl 020 051 mgkgdry 1 1208182 0872172012  08/212015WB46 7196A
pH 8.97 0.10  pHUnits 1 1208085 OR/1372012  08/13/20125WB46 9045D
908000869
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

LICHAR LE LASORATEDY Fax: 610-280-3041
A 1 fuiion of Ebacine Araitea Coporaron,
WC-Hanford, inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemistry m (s ' 1T
Lionville Laboratory
Analyte Result and Qualifier LOD LOQ  Units Diltion  Bawh Prepared Analyzed  Method
JIPWWS5 (1208031-05) Soil
%Solids 98.1 0.1 %byWeight 1 1208079 08/12/2012  O08/1372012 SM2540G
Bromide 1.0 U 1.0 5.1  mgkgdry 1 1208178 08/20/2012  08/2072012 EPA 300.0
(1993)
Chloride 16.4 1.0 51  mghkgdry 1 1208178 082072012 082072012 EPA 300.0
(1993)
Fluoride 1.0 U 1.0 5.1  mgkgdry 1 1208178 082072012 08202012 EPA 3000
— (1993)
Nitrate 406 I 1.0 5.1  mgkgdry 1 1208178 08/2072012  08/20/2012 EPA 300.0
(1993)
Nitrite U 10 51 mghkgdry 1 1208178 08202012  08/20/2012 EPA 300.0
(1993)
Orthophosphate 30 B 3 2.0 10.1 mg/kg dry 1 1208178 08/20/2012 08/20/2012 EPA 300.0
(1993)
Sulfate 272 1.0 5.1  mgkgdry 1 L208178 0872072012  08/20/2012 EPA 300.0
(1993)
Nitrate/Nitrite as N 9.44 D 020 101 mgkgdy 2 1208150 08/20/2012  08/2172012 EPA 3532
Hexavalent Chromium 020 U )y 020 051 mgkedy I 1208182 082172012  08/21/20125W846 T196A
pH 883 \ 0.10 pHUnits 1 1208085 08/13/72012  08/13/20123W846 9045D
JIPWWG6 (1208031-06) Soil
“%Solids 99.3 0.1 %byWeight 1 1208079 O08/12/2012  08/1372012 SM2540G
Bromide 1.0 U 1.0 49  mekgdry 1208178 08/2012012  08/20/2012 EPA300.0
(1993)
Chloride 35.3 1.0 49  mgkgdry ! 1208178 0872072012  08/20/2012 EPA 300.0
(1993)
Fluoride 1.0 U 1.0 49 mgkgdy 1 1208178 08/20/2012  08/20/2012 EPA 300.0
o . (1993)
Nitrate 254 3 1.0 49  mgkgdy i 1208178 08/20720612  08/20/2012 EPA 300.0
(1993)
Nitrite 1.0 U @ 1.0 49  mgkgdry |1 1208178 08/20/2012  08/2072012 EPA 300.0
{1993)
Orthophosphate 56 B 3 1.9 9.7 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)
Suifate 1 O 1o 49  mgkgdry | 1208178 08/20/2012  08/2072012 EPA300.0
(1993)
Nitrate/Nitrite as N 5.86 0.10 049 mghkgdy 1 1208190 08/20/2012  08/21/2012 EPA353.2
Hexavalent Chromium 020 U ’5 020 050 mgkgdy | 1208182 0872172012  08/2120125W846 T196A
pH 862 I 0.10  pHUnits 1 1208085 08/13/2012  08/13/2012W846 9045D

fP0RBeB70
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
HOAILLE LABURAIGHY - - Fax: 610-280-304]
A ilraon of Ebeding Anaivic ol Compartbon
WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemistry l// \ 4 hq_
Lionville Laboratory
Analyte Result and Qualificr LOD  LOQ Units  Dilution Batch  Prepared Analyzed  Method
JIPWW7 (1208031-07) Soil '
%Solids 98.7 0.1 %by Weight 1 1208079 08/12/2012  08/13/2012 SM2540G
Bromide 09 U 0.9 47  mgkgdry | 1208178 0872012012  08/202012 EPA 3000
(1993)
Chloride 125 D 1.9 9.4  mgkgdy 2 1208178 08/720/2012 0872172012 EPA 3000
(1993)
Fluoride 09 U 0.9 4.7 mgkgdry 1 L208178 08/20/2012 0872012012 EPA 300.0
(1993)
Nitrate 09 U, 09 47  mgkgdry 1 1208178 0872072012 087202012 EPA 3000
. (1993)
Nitrite 09 U K 0.9 47  mgkgdry | 1208178 087202012 082072012 EPA 300.0
(1993)
Orthophosphate 60 BY 19 94  mgkgdy i 1208178 08/20/2012  08/2072012 EPA300.0
(1993)
Sulfate 72 J 0.9 47  mgkgdry 1 L208178 08/2072012  08/20/2012 EPA 300.0
(1993)
Nitrate/Nitrite as N 0.73 0.09 047 mgkgdry 1 1208190 0872072012 0872172012 EPA 353.2
Hexavalent Chromium 020 U 3' 020 051 mgkgdry ! 1208182 082172012 08/21/2012SW846 T196A
pH ) 869 X 0.10 pHUnis 1 1208085 08/13/2012  08/13/2012SW846 9045D
JIPWWS (1208031-08) Soil
%Solids 99.6 0.1 %byWeight 1 1208079 08/12/2012  08/1372012 SM2540G
Bromide 09 U 0.9 47  mgkgdry 1L L208178 08720/2012 082072012 EPA 300.0
: (1993)
Chloride 58 0.9 47  mgkgdy 1 1208178 082012012  08720/2012 EPA 3000
(1993)
Fluoride 09 U 0.9 47  mgkgdy 1 1208178 0872072012 082072012 EPA 300.0
(1993)
—
Nitrate 25 B A 0.9 47  mghkgdry 1 1208178 08/2072012  08/20/2012 EPA 300.0
1993)
Nitrite 09 U & 0.9 47  mghkgdy 1 1208178 082072012  08/20/2012 EPA 300.0
— (1993)
Orthophosphate 47 B3 19 9.4  mgkgdy 1 1208178 08/2072012  08/202012 EPA 300.0
(1993)
Sulfate 42 B \) 0.9 47  mgkgdy ) 1208178 08/20/2012  08/2072012 EPA 300.0
(1993)
Nitrate/Nitrite as N 0.72 — 009 047 mgkgdry 1 1208190 082072012  08/2172012 EPA353.2
Hexavalent Chromium 020 U D 020 050 mgkgdry 1 1208182 0872172012  0872172012W846 7196A
pH 9.17 S 0.10  pH Units 1 1208085 08/13/2012  08/13/2012W846 9045D

009000071

13



164 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

LIONVHLE LABQRATORY - Fax: 610-280-3041
A fivision of Etanbon Aok iocs Comrraficn
wC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemistry V/ ( (G [ (T
Lionville Laboratory o{
Analyte Result and Quatifier LOD LOQ Units  Dilution Batch  Prepared Analyzed  Mgcthod
JIPWW?9 (1208031-09) Soil
%Solids 99.7 0.1 %byWeight 1 1208079 08/12/2012  08/13/2012 SM2540G
Bromide 10 U 1.0 49  mgkgdry 1 1208178 082072012 0872012012 EPA 300.0
(1993)
Chioride 55.0 1.0 49  mgkgdy 1 1208178 08/20/2012 0872072012 EPA 300.0
(1993)
Fluoride 1.0 U 1.0 49 mgkgdry | 1208178 0872072012 0872072012 EPA 300.0
(1993)
Nitrate 39 B 10 49  mghgdy 1 1208178 082072012  08/2072012 EPA 300.0
(1993)
Nitrite 1.0 U Q 1.0 49 mgksdy 1 1208178 082072012  08/20/2012 EPA300.0
) py (1993)
Orthophosphate 10.6 ) 2.0 9.8 mghgdry 1 1208178 0872072012  08/20/2012 EPA 3000
(1993)
Suifate 82 \) 1o 49  wgkgdy 1 1208178 082012012  08/2072012 EPA 300.0
(1993)
Nitrate/Nitrite as N 0.88 0.10 049 mgkgdry | 1208190 0872072012 082172012 EPA353.2
Hexavalent Chromium 020 U j 020 050 mgkgdry ! 1208182 087212012 08/21/2012SW846 T196A
pH 880 7y 0.10  pHUnits L 1208085 O08/13/2012  08/13/20123W846 5045D
JIPWXO (1208031-10) Soil
%Solids 99.1 0.1  %by Weight 1 1208079 08/12/2012  0B/1372012 SM2540G
Bromide 99 U 99 494 mgkedry 10  L[208178 0872072012 082172012 EPA 300.0
(1993)
Chloride 8750 D 494 2470 mgkgdy S00 1208178 08202012 082172012 EPA 300.0
: (1993)
Fluoride 99 U 09 494 mgkgdy 10 1208178 08202012 0872172012 EPA 300.0
— (1993)
Nitrate 109 D 5 9.9 494  mgkgdry 10 1208178 0872072012  08/21/2012 EPA 300.0
(1993)
Nitrite ' 99 U @ 99 494 mgkgdry 10 1208178 08/202012 0872172012 EPA 300.0
(1993)
Orthophosphate 21 B 3 2.0 99 mgkgdry ! 1208178 08/2072012 087202012 EPA 300.0
. (1993)
Sulfate 502 D 9.9 494 mgkgdry 10 L208178 0872072012  08/21/2012 EPA 300.0
(1993)
Nitrate/Nitrite as N 245 D - 049 247 mgkgdy S 1208190 0872072012  08/21/2012 EPA 3532
Hexavatent Chromium 020 U = 020 050 mgkgdy 1 1208182 0872172012 08/21/20125W846 7196A
pH P A Y 0.10 pHUnis 1 1208085 08/13/2012  08/13/20125W846 9045D

00eABBA?72
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
] LIOARILLE LARCRATORY. - Fax: 610-280-3041
A c¥vian of ERading Ao Srpomtion
WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemistry V/Gt ( (" \VL
Lionville Laboratory
Analyte Result and Qualifier LoD LOQ Units  Dilution Baich  Prepared Anslyzed  Method
JIPWX1 (1208031-11) Soil
“Solids 98.7 0.1 %by Weight 1 1208079 08/12/2012  08/13/2012 SM2540G
Bromide 09 U 0.9 43  mgkgdy 1 1208178 0872072012  08/2012012 EPA 300.0
(1993)
Chleride 138 D 1.7 85 mgkegdry 2 - 1208178 08/2072012 087212012 EPA300.0
_ (1993)
Fluoride 09 U 0.9 43  mgkgdry 1 1208178 08/20/2012  08/20/2012 EPA 300.0
(1993)
Nitrate 97 0.9 43  mgkgdry | 1208178 0872072012 0872072012 EPA 300.0
' (1993)
Nitrite 1.7 U & 1.7 85 mgkgdy 2 1208178 08/20/2012  08/21/2012 EPA 300.0
'\l 1993)
Orthophosphate 17 4 1.7 85 mgkgdy 1 L208178 08/20/2012 0872072012 EPA 300.0
(1993)
Sulfate 54.8 0.9 43  mgkgdy 1 1208178 0872012012  08/2012012 EPA 300.0
(1993)
Nitrate/Nitrite as N .25 0.09 043 mgkgdry 1 1208190 087202012  08/21/72012 EPA 353.2
Hexavalent Chromium 020U Y 020 051 mgkgdy 1 1208182 08212012 08212015W846 TI9%6A
pH 8.88 3 0.10 pHUnits 1 1208085 08/13/2012  08/13/2012SW846 9045D

JIPWX2Z (1208031-12) Soil

%Solids 99.6 0.1  %by Weight 1 1208079 08/1272012  OB/13/2012 SM2540G

Bromide 09 U 0.9 46 mghgdry 1 1208178 08/20/2012 0872012012 EPA 300.0
(1993)

Chloride v L7 B 0.9 46 mgkgdry 1 1208178 08/20/2012  08/20/2012 EPA 300.0
(1993)

Fluoride 09 U 0.9 46 mgkgdy 1 1208178 08/20/2012 0872072012 EPA 300.0
(1993)

Nitrate 0.9 UR 0.9 46 mgkgdy |1 1208178 082072012  08/20/2012 EPA 300.0
(1993)

Nitrite 09 U ? 0.9 46 mgkgdy I 1208178 0872072012  08/20/2012 EPA 300.0
(1993)

Orthophosphate 19 U ?\ 1.9 93 mgkgdy | 1208178 08/20/2012  08/20/2012 EPA 300.0
. (1993)

Sulfate 31 B o9 46 mgkgdry 1 1208178 0872072012  08/20/2012 EPA 300.0
(1993)

Nitrate/Nitrite as N , 009 U ,»— 009 046 mgkgdry 1 1208190 08/20/2012  08/21/2012 EPA 3532

Hexavalent Chromium 020 U _=) 020 050 mgkgdry 1 1208182 0872172012  08721/2012SWR46 T196A

pH 9.18 3_ 0.10 pHUnits 1 1208085 08/13/2012  O%/13/2012W246 9045D

s]=1=1 =151 gk
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A divisonot Enmiing Annoiia Coprsten

164 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue

Project: RC-189

Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemist
o B i { ‘ -
Lionville Laboratory
Analyte Result and Qualifier LOD LOQ Units  Dilution Batch  Prepared Anslyzed  Method
JIPWX3 (1208031-13) Soil
%Solids 98.7 0.1 %byWeight | 1208079 08/1272012  08/132012 SM2540G
Bromide 0.9 U 0.9 45 mgkgdy 1 [208178 087202012  08/2012012 EPA300.0
(1993)
Chloride 29.6 0.9 45 mgkgdry 1 1208178 082072012  08720/2012 EPA 300.0
(1993)
Fluoride 09 U 0.9 4.5 mgkgdy | (208178 08/2072012 - 08/20/2012 EPA 300.0
(1993)
Nitrate 26.1 S 0.9 45 mgkgdy 1 1208178 0872012012 0872072012 EPA 300.0
(1993)
Nitrite 09 U @ 0.9 45 mgkgdy | 1208178 0872072012  08/20/2012 EPA 300.0
P (1993)
Orthophosphate 29 B \) 1.8 9.0 mg/kg dry 1 L208178 087202012 08/20/2012 EPA 300.0
(1993)
Sulfate 20.7 0.9 45 mghgdy 1 1208178 0%/2072012 087202012 EPA 300.0
. (1993)
Nitrate/Nitrite as N 6.01 _ 009 045 mgkgdy ! 1208190 0872072012  08/21/2012 EPA353.2
Hexavalent Chromium 020 U 020 051 mgkgdy |1 1208182 08212012  0821/20125W846 7196A
pH 893 0.10 pHUnits I 1208085 08/13/2012  08/13720125W846 9045D
JIPWX4 (1208031-14) Soil '
%Solids 100 0.1 %byWeight ! 1208079 081272012  O08/1372012 SM2540G

16
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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264 Welsh Pool Road
Exton, Pennsylvania 19341
; Phone (610) 280-3000

LIONVILLE LASORAIORY Fax (610) 280-3041

A givision of Eberine Analytcai Comparation

Case Narrative
Client: WC-HANFORD RC-189 K3969
LVL#: 1208031 Date Received: 08-09-12
INORGANIC NARRATIVE
1. This narrative covers the analyses of 14 soil samples.

Z. The samples were prepared and analyzed in accordance with the methods indicated on the data
summary report. Results for soil or solid pH are measured in water at 25°C unless otherwise
specified.

Lionville Lab (LvL) is NELAP accredited by the State of Pennsylvania. For a complete list of
accrediting authorities and the corresponding analytes/methods, please contact your Project Manager.
LvL certifies that all test results meet the requirements of NELAC with any exception noted in the

following statements.

3. Sample holding times as required by the method and/or contract were met with the exceptions of
Nitrate, Nitrite and Orthophosphate.

4. The results presented in this report are derived from samples that met LvL’s sample acceptance
policy.

S¢ The method blanks were within the method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits and method
criteria.

7. The matrix spike recoveries were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control limit.

9. Results for soil samples are reported on a dry weight basis.

10. 1 certify that this sample data package is in compliance with SOW requirements, both technically and
for completeness, other than the conditions detailed above. Release of the data contained in this hard
copy package has been authorized by the Laboratory Manager or a designee, as verified by the

following sigfature.
/\L[ 4@ Z‘{/ (Z—

lain Daniels D Date
Laboratory Manager
Lionville Laboratory

njp\i08-031

TbemuluprescntcdIndn'srcponmhteon&ywd::umlyﬁcaltuﬁngmdooudiﬁonsofﬁ\esampmnmeiptmddwingnaage.Aﬂpamofdﬁsmpo«mhtcgﬂpﬂhoﬂhcmﬂyﬁal
d:m.Tbaefom.ﬂ\isrcponsbo‘ﬂdov\lybercproducediniuemimyof 20 pages.
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LILLIL‘!-_‘

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088 ]"‘5' 1 oof £3
’ Collector... - - C Gontact . Telephone No. - | Praiect Coordinat
T ) S fows - i R v il Kl iy
e L N
ProlectDesiomation: - . - | Ssmpling Loestion. - e = FESAFNe. - }I Da!S N Y
QDN«FM&WRMH.MM&QI» UPRLEEN-6 Ncﬂﬁcahon-Smplc e e s RGA1B9 s st o 2] :g.:
LS . Ice.ﬂh&tﬂ!}u:ﬂcwlr 05 N m v Fleld LOIMM(NOMW BTG R h s COA{Q?MBG”&WQ,& Mgﬂmd of Shinment < %wn -« - ,1 e v _4\.»3,;:: 3 ~v-g &
s o iR ’532.3« aei | EF165206tcldbs REPMNEGEORS . mb g o | FedBx oo .o - : e -1
o e — o - .vo,l':»‘
Shipped Toor 1. -~ u'l ¢ Offsite Promirtv No: < A ‘Bill of Ladine/Air Bill Ne. : ©
(UONVILLE) 77 A})Dq7‘o 6(.(,‘ OSPC
POSSIBLE SAMPLE HAZARDS/REMARKS
Potential Rad £ DOT L {mt"! Preservation Cool 4C Cool 4C Codl 4C Coal4C Cool 4C Nome None Nanc None
A3 §-§-1- o G GP
G G/P\ GP G/P GIP are
Type of Container h
Special Handling and/or Storage ; ; 5 ; : : 5 o 0
Cool 4C No. of Container{(s) \57
120reL. 60mL 120mi. 120mL 120mL 500mL. s% 500mL. s00mL | S00mL
Volume
Sctem ()| Chromian |Secaem{Z)in | TPHDiesel | PARs-8310 fSeciterm(O)in | Isotopic e Bowopic | Carbon-14
Specin) Hex - 7196 Special Range - Special Uraniem H Phutonium Low Level
Trstructions. {nstructioms. | WTPH-D+ Instructions.
SAMPLE ANALYSIS
Sarmple No. Matrix * Sample Date Sample Time : i
JPWW1 SOIL Q->~/2 His % x | X v ¥ 6‘1/55‘
JIPWW2 soiL @-72Z {O0S X X b4 X X N
L [Pwws soiL S-7-12 | UOS X x | X X X N\
o |y1Pwwa soiL D, )T 1015 X X X X X BIse
JIPWWS5 SOiL @ -7~ T 1012 X X A % X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
i te/T ived B 1 Date/Ti 2Y0
finquished ByRemoved PP Durtine {31 o ! 'm; (1) 1CP Meaks - 6010TR (Close-out List) {Aluninurn, Antirony. Arseoic, Barivan, Berylfem, Boron, S e
~ < 7" 7t Z Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Molybdennm, SO~Sohd
Jinquished By/Removed From ¢ Date/Tme 143 eceived By/Stored In /DMD S DatTime /985 | Nickel, Potassium, Selenium, Sificon, Silver, Sodium, Vansdium, Zinc); Mercury - 7471 - (2%} SteSdge
ARLS z . »\4/-)/4/\./ w12 {2) 1C Anions - 300.0 {Bromide, Chloride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate}; NG2/NO3 - W Waa
— 353.2; pH (Soil) - 9045 o
inquished By/Removed From W H- Dute/Time /o4 0#.3 [Received ByStored In £ Date/Time (3) Gamena Spec (Client List) {Americium-241, Cesiom-137, Cobalt-60, E 152, Europium-154, Solida
A-Freico O Froiin §-32s05) Fed &£ Europiun-155, Radium-226) DD i
i rom- Dase/Time F;AMW DueTime | e
[pIETET  shl epts” | ok Recdinoze 3912 O] v
Flmqmshed By/Removed From 77 Date/Time eceived By/Stored In Date/Time Q\).B XeOthr
.. ﬁ(emg‘aj By/Removed From .. Date/Time |Reoc1ved By/Stored In; Date/Time G ? DATE /
7z12
LABORATORY | Received By Titke SN—” Date/Time
SECTION
FINAL SAMPLE | Disposal Method Dispased By Date/Time
DISPOSITION

WCH-EE-011



an_ 2 [ufie

Washington Clesure Hanford - ... |. CHAINQF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088 IP‘“ 2 of £2
' Collector . Companv Contact _ TelephoneNo. - .. Proiect Coordinator .
‘ = R -Sourt .| JoanKessner- . L 37546887 v KESSNER, JH- Price Code BB g lisfren Turnaround
— . A ISR W
. -fProfect:Desienation.. . s gapees s o o) Sampling Loeation. - i srinwpi ey 2w, - o ESAFNe, 9 « J*\&:EQ—w s, ){ Da S (]
i mlOON&mldaRmﬁdmtwm«SoMnu‘Pm&oeol-&uww r~~»qa»qm 2isul PR 100M 46 Merification Samplcx- LSRN AR SRk v Y REA 8D - o - WA IRRTY, mnmmuaé | O
i, ImGhuthww s Actsstests tore] -Field Loahobleo; n1-shoivitc: um&mwwo Methodml'Shiumeut awcocn.mmmixmm B TR k-2
TR & fotaan eiited g‘"‘o Mu‘mngu ~oohe ERIGSR06I 4 . A m@e Q\Ilf - Fed Ex - KB [ HRCHN G - -
. » 1= A - [~ and
Shipped To - = 250 ] Oftsite Property Novw Bill of Lading/Air Bl No. ~ ~ + &% 1 o ®
.sgsmsemsssdﬁnvum) A 170476 See’ 05PC
POSSIBLE SAMPLE HAZARDS/REMARKS ’
Potential Rad £.DOT L rm;*; . Preservation CooltC. Coctac Contac Contsc Cootsc & Nowe ome Mone ome
A GP GP G G 2G G GP
Type of Container
Special Handling and/or Storage , N : 5 " - ; -
Cool 4C No. of Container(s) .
- 120mL $0ml. 120mL 120mi. 120mL S00mL S00mL
Volume
Seciom (1) | Cvowium | Scotem (2) i | TPH-Diescd | PAHs- 8310 |Sec ke (3) in Carbon 14
Special Fex- 7196 Special - Spocial Low Level
Inetructions. Trstructions. WIPH-D+ Instructions.
SAMPLE ANALYSIS
PCF
Sample No. Matrix * Sarmple Date Sample Time i R -b_ 4 3 it
JIPWWS SoIL R~ 7-1T 057 X 4 ' ¥ X
JIPWW7? soiL 8-7-12 052 x s X X X
ré JIPWWS . SolL 8~7-12 1045 X X X X X 139157 N\
JIPWWS soi g-7-1_| Jo4O x | < 1 ¥ X x N
JIPWX0 SoIL S-7-12 | 1035 x | * >\ x x \
CHAIN OF POSSESSION Sign/Prlnt Names SPECIAL INSTRUCTIONS Matrix *
: Date/Time | & 1¢ s
(1) ICP Metals - 6010TR (Close-out List) {Aluminum, Amnmuy Amemv.. Barium, Bayihun. Boron, SeSedh
J Cadmiom, Cabcium, Chromium, Cobalt, Copper, Iron, Lead, M: 50~seid
/0&0#‘,} Date/Time Nickel, Potassium, Selexium, Silicon, Silver, Sodium, Vanadium, ch), Mem.ty -7471 - (CV) ShShuigs
\:} $-7-12. 1435 | @) IC Anions - 300.0 (Bromide, Chloride, Flaoride, Nitrte, Nitrie, Phosphate, Scifate); NOUNO3 . | W= Waer
DY . LYY = 353.2; pH (Soll) - 9045 vl
Relinquished Bymnwved From LOCH: DuefTine 10 60# 3 |Recsived By/Stored In £ DatefTime (3) Gemema Spee (Client List) {Americium-241, Cesium-137, Cobalt 152, Buropium-154, | D-prem 3o6ide
A_Fr*au’ﬁ \4/‘214 wy 5-8-12 318 /Cd Ex Europitm-155, Radiom-226} Do Ll
i}l ;@En\a From Dltemme F =~ DutelTime v e
g szl /Acz r2 AP ey
Vegecssion
ch.nqmshod By/Removed From D-WT oceived Bylsmmd in Date/Time XaOthex
humwa’mm Prom . DawfTime 1 - .. lReoelved By/Stored In- . Date/Time .
" |LABORATORY | Revcived By Tite Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION
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T
Washington Closure Hanford . _CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST _ RC-189-088. l"‘" 1443
Collector Company Contact - - TelenboneNo. . _  Project Coordinator
@ $$0.M_Q - Joan Kesgnensis: 2 i) S 37546887 - |KESSNER, JH - - PﬁuCode 8 L /,‘“"‘ Tursareund
. — . e - b_..m.
e Protect -Desieantions. .- Sambling Lsouﬁon- ki e BESTREE TS ST w o FSAFNO: s oo Lfe st -.&w 2’1’])2! S -
JPRARTIE PP 1wwdknmmmmmm.m. pid o o eatiibf ety UPR~1QO¢N~G-Mcnﬁmoanamp{m AT MR e s e s S o RCAL8Se i vn m:r g gm .r,mwunmxwa mn( ‘m»/@xrru’% \@ﬁw
it e, |Teo@hestNpd dszivig; nmr-nhi nis psat b s v | Fleld, Lo:bbbkmm umm-mmw S cmmuowewo Memmasmnmm: ee mm«mm«mwm R Hens
e Pl etiain e - 031(0 yLiERd El- 1652106 e ¢« R ,/7/,.,, Fed Bxiobdin cmnato B0 s L G i
s - ,m'.':'v-
Shipped To s o il - 131 1T Offsite Propesty Nt b, one i o o Bill ol‘Lndinz/Air Bill No. - )
o > S A4 6 5“— O5PC
POSSIBLE SAMPLE HAZARDS/REMARKS
¥ Coot 4C Cool 4C Cool 4C Coot Cool 4C
Potential Rad £ DDT Lr m‘ﬁd— Sopoiz Preservation 4C None None None None
/P GP
Type of Container G G G G G/P\ [ GP GrP GP
Special Handling and/or Storage : : 5 ; : : - = -
Cool 4C No. of Coutainer(s) \&
120mL 60mL 120mL 120ml 120mL 500mi. 500ml.
Volume
Sechtem(l)in | Chromwum {Seciem (2)in | TPH-Diesel | PAHs - 8310 [Sec hem (3)in Carbon-14
Special - Specisl
Tratructions.
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time :
JIPWX1 SOl YA 1030 X X \4 X N
JIPWX2 SolL g-7-~12 [0S X x| x X 358 N
1;3 JIPWX3 SoIL S-7~1L O\ > | > %~ X N\
ODahoa =/ / AN
JIPWX4 SOIL 8-—7—('& l“O iy P fift—25 AN
CHAIN OF POSSESSION Sigw/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Removed Dae/Time /g eceived By/Stored In Date/Time { &40 -
™ % 9,.7/, ?D (1) ICP Metals - 6010TR (Close-ont List) { Ahnminum, Antimony, Anemc,mnm Beryllium, Boron, mﬁ, ;
M : Cadrmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesi , Molybd P
inqu o#% DatefTime /435 | Nickel, Potassium, Selenium, Silicon, Silver, Sodimdlmem) Mmu-y 7471 -(CV) St=Smdge
. er Aty §-T~I2 (2) IC Anions - 300.0 {Bromide, Chloride, Fiuoride, Nitrate, Nitrite, Phosphate, Sulfate}; NO2/NO3 - W= Waer
P 353.2; pH (Soil) - 5045 oo .
me (3) Gamma Spec (Client List) {Americium 241, Cesium-137, e Salid
ch Ex Europhum-155, Radium-226) Dl Liaids
n tﬂ" TwTisse
Wi-Wige
/ﬂé%/\/ P 5512 S Lotimid
LAY '
lkecewed By/Swred In Date/Time X
{Relinquishod By/Removed From -+~ « DawTime o 'ReceivedBnymredln- Date/Time . b o o . o .
LABORATORY | Received By Title
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

WCH-EE-011



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B @ P :
PROJECT: QPR ~|00 -« -C DATAPACKAGE: - \{39L %
VALIDATOR: & LW LAB: | (T DATE: 9 { ( ?/ {2
<39¢c3
L— ANALYSES PERFORMED
\Anions/IC ) TOC TOX TPH-418.1 Oil and Grease | Alkalini
S BN v = <
Ammonia BOD/COD | Chloride Crromium-vi Y| pH ( nosmo, )
QN"__/ [ 2"
Sulfate TDS TKN Phosphate
SAMPLES/MATRIX

JPww  JPww TIPww3 TFHPwwy TIPwws
JiPeue F(Puwy  JrPuroy TPy  JIPWRo
JPwry  JlPwxa  TJIPwr3

3
sot
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification doCUMENIAtIOn PrESENL? ........c..cviveveeeeeieeeeeeee ettt et eeeeeeeeseeeen YesN/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all instruments? ..........c.o.v.veereeen. oot r e e e Yes
Initial calibrations ACCEPIADIE? .......cccoviivniiiicrierie ettt ettt e ne e e s s s e s e ra e Yes
ICV and CCV checks performed on all inStruments?..........c.c.ocovevreieeeieeeeeienieieeeeeescemserenees - Yes
ICV and CCV checks aCCEPLADIEY ....cvcvviviierieerceeeeee ettt re et sesas e e e e e e e e s rensene Yes
Standards traceable? ..ot ettt Yes
SANAArdS XPITEAT........ereiieiceeeeeren ettt e re st st e stsenentesesenesessesesere s rasantenene Yes
Calculation check aCCEPIADIET .....ovviiecccciecrir vttt s mrs s s s s s en st e sese e Yes
Comments: '

Do
(%)



HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E) »

ICB and CCB checks performed for all applicable analyses? (Levels D, E)...ccoocvvnvinreciniciincnnnnne Yes N

ICB and CCB results acceptable? (Levels D, E) vocovrecveriniiiiriii it Yes No
Laboratory blanks analyzed? ........cucocvievecrimirreeinrnnneerncsresmessssesmsseste s sssn s sras s eran s s e nassss e e sesnene No N/A
Laboratory blank results aCCeptable?.........cvvvvririrrerrrenenirsiiinerssersriesst s sesassass s et sones Yes N/A
Field blanks analyzed? (Levels C, D, E) oo riieeecincnccinrciiicintinvesn s nen s s s escssesessnans Yes{(Ng N/A
Field blank results acceptable? (Levels C, D, E) oo Yes No
Transcription/calculation errors? (Levels D, E)..coevvecriiiiiiiiniiiiiniienisinses e Yes No

Comments: SUW"J(“ w(f;l-u‘l, wy, Lo ,)yz i O

e FbH

4. ACCURACY (Levels C, D, and E)
Spike samples aNALYZEAT .....ccccveenineeririercrenerreren et e s e sr b e s

Spike recoVETies ACCEPIADIET .....coviiveiirireecrene et et e ee s s sre s e e s b e s e ae b e sa e e i e
Sike standards NIST traceable? (Levels D, E).coocviiiiecerceceece et sbs s s e
Spike standards expired? (Levels D, E)......cooiiiiiciiiiioe ittt
LCS/BSS SamPIEs aNA1YZEA? ........ceiieeecveeeevceeeeeeeeesesesese et ss s snsesse s s secsecssssns IR .
LCS/BSS 1esults acCeptable?........oooveoiiiiirieeiirieeesiee e et eercceeesseeesissssan s s raess e bs st ssase s s e sanessnsene
Standards traceable? (Levels D, E). oot st
Standards expired? (Levels D, E) ..ottt e

Transcription/calculation errors? (LEVELS D, E)..u....ceeeeevemeeeereeereeerseosssssssisesemseessessons e eseeesee e s A
Performance audit sample(s) analyzed? .......c..occvreviiinicniniic e s Yed 'No) N/A
Performance audit sample results acCeptable?.. ... e Yes N@

Comments:

CrR vy - Rﬂ‘tl'jt\u\ - Nnems - T

no PA

24



HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD values aCCEPtabLE? ........c.vvvicecrereriretitecereereereetsesesee s ersrsseesnssesssnssesassrerssomsen No N/A
Duplicate TeSUIS BCCEPLADIEY........coiiiiieetc et ereve e iebs vt te e r e b s esnsressa e sasreseness s bens No
MS/MSD standards NIST traceable? (Levels D, E) c.c.covevevieereveeriveeceeeceeievereseere e eettetr st eeentas Yes No
MS/MSD standards expired? (Levels D, E) ..ooiiiiiireiscririveeeevisessenssesrmsesssssssetsrssessssssasssssnsssenssssses Yes No
Field duplicate RPD values acCeptable?.........covvcineinieniiiseiresiessseesssese e essnesesenssssrssnsssssssssnens @ No N/A
Field split RPD values @CCeptable?..........cooiiviriveerninessrernseesesisisesssssssssessesesiesesess s sassessssssesssssssosanes Yes No
Transcription/calculation errors? (Levels D, E)...c..ouuiucieeeerereirieeninieeeenersessseseesesssssaessetsssnssesssesesssesosens Yes No
Comments:

CR vy =W ~we T <Y
6. HOLDING TIMES (all levels) , _
Samples properly preserved‘? o N/A
Sample holding times ACCEPLADIEY ......covvrveuiiietciceceei et ettt bs s e v eseessatgosessssosensesreoses Yes é N/A

Comments: pH')(fVLcl. L\I.J"Ic-}" N ed — Sk ~ T/UI(




HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)
Results reported for all requested analySes? ........o.oooveevveriveivereieesetssioeses e esssseses e sesse s sseesseessens ‘ No N
Results supported in the raw data? (Levels D, E) oo e csnseessenessssssssosstossssesssssans Yes No
Samples properly prepared? (Levels D, B} ....cccciiiierivenieiieinneeiessissessssesssssssssssssssesssssssssssssssssosns Yes No
Detection limits meet RDL?.......ccocooeicvieieeecrneeves e et tee et b et st e bt sa s e e auenarabenea No /A
Transcription/calculation errors? (Levels D, E).....couciccivieeceeeree s etsesse s sssnerssssees Yes N@
Comments:

D

[



Appendix 6

Additional Documentation Requested by Client
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

LIOMALLE LASORATORY ) Fax: 610-280-3041
 clviskms of Foodra Anatyical Cozporation "

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49

Wet Chemistry - Quality Control
Lionville Laboratory
Spike Source %REC RPD
Analyte Resuit and Qualifiers LOD LOQ Units  Level Result  %REC  Limils RPD Limit
Batch 1208079 - Default Prep
Duplicate (L208079-DUPT) Source: 1208031-01 Prepared: 08/12/2012 Analyzed: 08/13/2012
%Solids 99.9 0.1 % by Weight 99.7 02 20
Batch 1208085 - Default Prep GenChem
Duplicate (L208085-DUPS) Source: 1208031-01 Prepared & Analyzed: 08/ 132012
pH 8.77 0.10 pH Units 8.69 0916 20
Reference (L208085-SRM1) Preparcd & Analyzed: 08/13/2012
pH 4.05 010 pHUnits  4.0000 101 99101
Batch L208176 - Default Prep GenChem
Blank (L208176-BLK1) Prepared: 08/20/2012 Analyzed: 08/21/2012
Hexavalent Chromium 020 U 020 050 me/kewet
L.CS (L208176-BS1) Prepared: 08/20/2012 Analyzed: 08/21/2012
Hexavalent Chromium 428 020 050 mgkgwet 4.0000 167 80-120
LCS (1.208176-BS2) Prepared: 08/20/2012 Analyzed: 08/21/2012
Hexavalent Chromium 1150 D 200 500 mgkgwet 11656 %9 . 80-120
Duplicate (1.208176-DUP3) Source: 1208031-01 Prepared: 08/20/2012 Analyzed. 08/21/2012
Hexavalent Chromium 020 U 020 050 mgkadry 020U 20
Matrix Spike (L.208176-MS5) Source; 1208031-01 Prepared: 08/20/2012 Analyzed: 08/21/2012
Hexavalent Chromium 3.97 026 050 mekgdry 40117 020U 99 75-125
P000BRABYS
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

LIOAAVILLE LASORATORY Fax: 610-280-3041
A ibyeicn of EDsing A0 CORamlion

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49

Wet Chemistry - Quality Control
Lionville Laboratory
Spike  Source %REC RFD
Analyte Result and Qualifiers LOD LOQ Units Level Result %REC Limits RPD Limit
Batch 1.208176 - Default Prep GenChem
Matrix Spike (1.208176-MS6) Source: 1208031-01 Prepared: 08/20/2012 Analyzed: 08/21/2012
Hexavalent Chromium 1150 D 201 S0.1 mgkgdry 11303 020U 102 75-125
Batch 1.208178 - Default Prep GenChem
Blank (L.208178-BLK1) Prepared & Analyzed: 08/20/2012
Fluoride 10 U 1.0 5.0 mgkgwet
Chloride L0 u 1.0 50 me/kgwet
Bromide 1.0 U 1.0 5.0 mpkgwet
Orthophosphate 20U 20 100 me/kg wet
Sulfate 29 B 1.0 5.0 mg/kgwet
Nitrate 1.0 U 1.0 5.0 mg/kg wet
Nitrite [RURY 1.0 50 mg/kg wet
LCS (L208178-BS1) Prepared & Analyzed: 08/20/2012
Fluoride 43.4 0.9 47 mgkgwet 47423 91.6 80-120
Chloride 41.8 09 47 mgkgwer 47423 88.2 80-120
Bromide 42.7 0.9 47 mpkgwet 47423 90.0 80-120
Orthophosphate - 41.4 1.9 95 mgkgwet 47423 87.4 80-120
Sulfate 434 0.9 47 mgkgwet 47423 91.6 80-120
Nitrate 43.3 09 47 mgkgwet 47423 91.4 80-120
Nitrite 42.5 0.9 47 mgkgwet 47423 89.6 80-120
Duplicate (L208178-DUP1) Source: 1208031-01 Prepared & Analyzed: 08/20/2012
Fluoride 1.0 U 1.0 5.1 mghkgdry 09U 20
Chloride 234 1.0 5.1 wmg/kgdry 253 8.10 20
Bromide ’ 1.0 U 1.0 5.1 mg/kgdry 09U 20
Orthophosphate 34 B 20 102 mghkedry 3.8 123 20
Sulfate 15.1 ) 5.1 mg/kgdry 15.6 3.20 20
Nitrate 6.9 1.0 5.1 mg/kgdry 091 20
Nitrite 10U 1.0 5.1 meg/kgdry osu : 20
0PRBABBTYE
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
" LIOFAULLE LABCRATORY . Fax: 610-280-3041
A it g of EDiIng Ancipine Copaeniion

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 ' Project Manager: Joan Kessner 08/24/2012 11:49

Wet Chemistry - Quality Control
Lionville Laboratory
Spike  Source %REC RPD
Analyte Result and Qualifiers LOD LOQ Units Level  Resull %REC  Limits RPD Limit
Batch L208178 - Defaujt Prep GenChem
Matrix Spike (L208178-MS1) Source: 1208031-01 Prepared & Analyzed: 0872072012
Fluoride 47.6 09 44 mghgdry 44351 09U 107 75-125
Chloride 69.2 09 44 mghgdry 44351 253 989 75-125
Bromide 449 09 44 mghkgdry 44351 09U 101 75-125
Orthophosphate 48.0 1.8 g9 mgkgdry 44351 38 997 75-125
Sulfate 60.0 0.9 44 mpkgdry 44351 156 100 75-125
Nitrate 52.6 09 a4 mghkgdry 44351 0931 119 75-125
Nitrite 458 0.9 44 mpkgdry 44351 09U 103 75-125
Batch L208182 - Default Prep GenChem
Blank (1.208182-BLK1) Prepared & Analyzed: 08/21/2012
Hexavalent Chromium 020 U 020 0.50 ma/kgwet
LCS (L208182-BS1) Prepared & Analyzed: 08/21/2012
Hexavalent Chromium 3.93 020 0.50 mehkgwet 4.0000 98 80-120
LCS (L208182-BS2) Prepared & Analyzed: 08/21/2012 .
Hexavalent Chromium 1060 D 200 $0.0 mekgwet 11012 97 80-120
Batch 1208190 - Default Prep GenChem
Blank (L208190-BLK1) Prepared: 08/20/2012 Analyzed: 08/21/2012
Nitrate/Nitrite as N 0.10 U 0.10 0.50 mg/kgwet
LCS (1.208190-BS1) Prepared: 08/20/2012 Analyzed: 08/21/2012
Nitrate/Nitrite as N 4.78 010 050 mgkgwet 5.0000 95.6 90-110
[21:1%]=12121" Farg
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

LONVILLE LABORATCRY Fax: 610-280-3041
A chviion of Euring AnHacal Corporrion
WC-Hanford, Inc. Project: RC-189
2620 Fermi Avenue Project Number: K3969 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/24/2012 11:49
Wet Chemistry - Quality Control
Lionville Laboratory
Spike * Source %REC RPD
Analyte Result and Qualifiers LOD LOQ Units Level Result %REC  Limits RPD Limit
Batch L208190 - Default Prep GenChem
Duplicate (1L208190-DUP1) Source: 1208031-01 Preparcd: 08/20/2012 Analyzed: 08/21/2012
Nitrate/Nitrite as N 1.90 0.10 051 mefkgdy 177 6.76 20
Matrix Spike (1L208190-MS1) _ Source: 1208031-01 Prepared: 08/20/2012 Analyzed: 08/21/2012 y
Nitrate/Nitrite as N 6.10 0.09 044 mgkgdry 44351 1.77 916 75-125
pOPeOROYS

31



