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Project: 1OON 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
JIPWW1 8/7/12 Soil C See note I
J1PWW2 8/7/12 Soil C See note 1
J1PWW3 8/7/12 Soil C See note I

J1PWW4 8/7/12 Soil C See note 1
J1PWW5 8/7/12 Soil C See note 1
SJ1PWW6 8/7/12 Soil C See note 1
J1PWW7 8/7/12 Soil C See note 1
J1PWW8 8/7/12 Soil C See note 1
J1PWW9 8/7/12 Soil C See note 1
J1PWXO 8/7/12 Soil C See note 1
J1PWX1 8/7/12 Soil C See note 1
JIPWX2 8/7/12 Soil 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 calculated 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

Laboratory 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 results 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.

All 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 compared 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:

" 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 #SOOW307AOO (March 2008), Data Validation
Services.

DOEIRL-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 I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
statement of work are as follows:

U - 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.

UJ - 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.

J - 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.

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

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



Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: K3969 REVIEWER: Project: PAGE 1 OF_1_
ELR UPR-100-N-6

COMPOUND QUALIFIER SAMPLES AFFECTED

Uranium-235 (aspec) J All
Thorium-228 (aspec)
Thorium-232 (aspec) A_ _ _

Tritium J All
Carbon-14

REASON
No LCS analysis

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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Appendix 3

Annotated Laboratory Reports
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-001
j1PWW1

DATA SHEET

SDG 7750 Client/Case no Hanford SDG K3969

Contact Joseph Verville Contract No. S00W235A01

Lab sample id S208025-01 Client sample id J1PWW- -

Dept sample id 7750-001 Location/Matrix UPR-100-N-6 Verif.Sample S2IL

Received 08/10/12 Collected/Weight 08/07/12 11:15 _12914_q

k solids 99.4 Custody/SAF No RC-189-088

RESULT 2i ERR MDA RDL QUALI-

AlLkYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

-04U 2H
Tritium
Carbon 14
Nickel 63
Total Strontium

Thorium 228

Thorium 230

Thorium 232
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
Plutonium 239/240
Potassium 40
Cobalt 60
Cesium 137
Radium 226
Radium 228
Europium 152
Europium 154
Europium 155

Thorium 228
Thorium 232
Uranium 235
Uranium 238
Americium 241

10028-17-8
14762-75-5
13981-37-8
SR-RAD

14274-82-9
14269-63-7
TH-232
U-233/234
15117-96-1
U-238
13981-16-3
PU-239/240
13966-00-2
10198-40-0
10045-97-3
13982-63-3
15262-20-1
14683-23-9
15585-10-1
14391-16-3
14274-82-9
TH-232
15117-96-1
U-238
14596-10-2

-0.493
0.786
0.309
0.110
0.865
0.589
0 .691
0.522
0.040
0.457

0
0.030

14.4
0.062
0.402
0.567
0.812
U

U

U

2.0
0.54
2.0
0.11
0.18
0.30
0 .14
0.27
0.079

0.26
0.060
0.060
0.57
0.023
0.037
0.056
0.12

3.55
0.881
3.41

0.195
0.113
0.284
0.060
0.250
0.302

0.250
0.230
0.230
0.260
0.024
0.030
0.051
0.109
0.072

0.088
0.083

10. U
1.00

30.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.050
0.100
0.100
0.200
0.100
0.100
0 .100

0.788 0.038 0.035

0.812 0.12 0.109
U 0.164 0.300

U 2.72 10.0

U 0.161 0.300

U3 C

U NI L
U SR

TH
TH

U

U U
U

U PU
U PU

GAM

GAM
GAM
GAM
GAM

U GAM
U GAM

U GAM
GAM
GAM

U GlAM

U GlAM

U GlAM

DATA SHEETS

Page 1
SUMARY DATA SECTION

Page 15

Lab id EBRLN7
Protocol RC-189

Version Ver 1.0
Form DVD-DS

version .

Report date 08/22/12
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-002 
J1PWW2

DATA SHEET

SDG 7750 Client/Case no Hanford SDG 3969

Contact joseph Verville 
Contract No. S00W235A01

Lab sample id g2025- 02 Client sample id J1PWW2

Dept sample id 7750-002 
Location/Matrix UPR-100-N-6 VerifL.Samle SIL

Received 08/10/12 Collected/Weight 08/07/12 10:05 1000 g

Rsolids 95.4 Custody/SAF No RC-189-0
88  RC-189

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) PCi/g pCi/g FIERS TEST

Tritium 10028-17-8 . 1.9 3.43 10.0 U H

Carbon 14 14762-75-5 0.865 0.48 0.780 1.00 C

Nickel 63 13981-37-8 3.43 2.2 3.58 30.0 U NIL

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 a 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 U

Uranium 233/234 U-233/234 0.627 0.27 0.200 1.00 U

Uranium 235 15117-96-1 0.063 0.063 0.242 1.00 U.3 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

Potassium 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

Radium 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 U 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 U GAM

Uranium 238 U-238 U 3.44 10.0 U GAM

Americium 241 14596-10-2 U 0.116 0.300 U GAM

Lab id gBRLN=
Protocol RC-189

Version Ver 1.0
DATA SHEETS Vrm v-

Page 3 
Form 2in f3.0

SUMMARY DATA SECTION 
Version t0//

Page 17 
Report date 0.8.2212
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EBERLINE ANALYTICAL-RICHMOND

SAMPLE DELIVERY GROUP K3969

7750-003 DEPWW3
DATA SHEET

SN 7750 Client/Case no Hanfo SDG K3969
SDG 7750 

Cntrt Z~g _ Ve35A i
Contact Joseph Verville Contract No. W230

Lab sample id S208025-
3  Client sample id JIPWW3

Dept sample id 208-03 Location/Matrix UPR-l00-N-E Verif.Samle -SOIL

Received 08/10/12 Collected/Weight 08/07/12 11:05 867 L

R eolids 97.5 Custody/SAF No RC-189 -O
8 8  R C-189

RESULT 2 a ERR MDA RD QUALI-

?ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Tritium 10028-17-8 -1.44 2.2 3.89 10.0 uJ H

Carbon 14 14762-75-5 0.953 0.52 0.848 1.00 CNI_L

Nickel 63 13981-37-8 5.38 2.2 3.232 30.00 UR

Total Strontium SR-RAD 0.119 0.14 0.234 1.00 UTH

Thorium 228 14274-82-9 1.19 0.43 0.62 1.00 TM

ThoriUm 230 14269-63-7 0.701 0.43 0.623 1.00 TH

Thorium 232 TH-232 1.3 0.44 0.233 1.00 U3 T

Uranium 233/234 U-233/2
3 4  1.30 0.39 0.237 1.00 U U

Uranium 235 15117-96-1 0.12 0.52 0.286 1.00 U U

Uranium 238 U-238 1.8 0.52 0.237 1.00 U U

Plutonium 238 13981-16-3 -0.038 0.076 0.292 1.00 U PU

Plutonium 239/240 PU-239/2
4O 0 0.072 0.295100UP

potassium 40 13966-00-2 18.1 0.920 0. 0.5005 G.AM

Cobalt 60 10198-40-0 0.051 0.050 0.049 0.00 GAM

Cesium 137 10045-97-3 0.689 0.055 0.046 0.100 GAM

Radium 226 13982-63 -3 0 .687 0.079 0.0 0 .200 GAMV

Radium 228 15262-20-1 1.07 0.1 0.130 0.200 UGAM

Europium 152 14683-23-9 U ...J.14.0 0 .100 U GAM

Europium 154 15585 -10 -1 U ...... 0 91 0 .10 0 U GAM

Europiumf 155 14391-16-3 U 05 0.091 010 GAM

Thori.um 228 14274-B2-9 1.24 0.065 0.08A

Thorium 232 TH-232 1.07 0.1.490 00 UGAM

Uranium 235 15117-96-1 U 4.86. 10.30 U GAM

Uranium 238 U-238 U 4.867 10.30 U GAM

Americium 241 14596-10-2 U003 0.0 UGM

Lab id EBLN
Protocol RC-189

DATA H~rrSversion 
Ver 1.0

a e 5HET 
Form DVD-DS

SUMM(ARY DATA SECTIObTeotdte0 
2 1

Page 19 
Re- tdte0/21
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EBERLINE ANALYTICAL-RICH14ND
SAMPLE DELIVERY GROUP K3969

7750-004 D A T A SH E E T

ST)G K 9-69
client/Case no uan&ord

SDG contract Nq S oW235A01

Contact J0e~ V rville

Lab ampl idclient sample id J PWA4 SOIL
Labp sample id S282-4Location/MatrixUP-0-- 

ri ap.

Dept sample id 
C7750-004 ollected/Weight 

C08/07/12 10:15 9 1

Received 08/10/12 Custody/SAF No RC-189- 
0 -

% 5ol.idS. 97.-9 ----

Carbo 14

RBSULT 2a' ERR pc/IER/ pCs9 TEST

AXAYTZCAS NO pCi/g (COUNT) HC

R0.049 0.02 3.77 10.0 U S
Trium 10028-17-8 0.812 0.42 0.850 1.00 T

Torium 2 14762-75-5 0.370 0.41 09 30.0 U NI L

Cirie 3 13981-37-8 1.75 2.0 .16 1.00 U SR
ikl630.049 o.o96 0.1 TH

Total Strontium SR-RAD  
0 .823 0.42 0.315 1.00

Urai~m23515117--9- 
.3 .6 0.646 1.00 Uj UH

Thorium 228 1426-82- 0.370 0.41 0. 1.00 U
Thorium 230 146-370.657 0.33 0.314' 1.
Thorium 232 TH-232 1939 0.35 0.218 1.00 U U
Uranium 233/234 U-233/234 o.034 0.069 0.264 1.00 U U
Uranium 235 15117-96-1 0.061 0.23 0.218 1.000
Uranium 238 U-238 0.0.062 0.239 1.00 PU
Ra ium 26 13981-16-3 04 0.063 0.239 1.00 UGA

plutonium 239/240 PU-239/240 07 0.59 0.240

potassium 40 13-- 0061 0.028 0.028 0.050 GAM
cobalt 60 10198-40-0 .799 0.047 0.036 0.100 GAM
Cesium 137 10045-97-3 0U437 o.063 0.059 0.100 GAM
Radium 226 13982-63-3 o 74 0.13 o .124 0 .200

Radium 228 15262-20-1 U.2 0.064 0.100 UGA

E~roiu 1214683-23-9 U .097 0.100 UGA

Europium 152 15585-10-1 U 086 0 .100 U GAM

Europium 155 14391-16-3 U .58 o.038 0.037GA

Thorium 228 14274-82-9 0.6 4 0.13 0.124 GAM

Thorium 232 TH-232 0.720.169 0.300 U

Urnim 3515117-96-1 U3.58 10.0 UGA

Uranium 238 U-238 U0.109 0.300 UGA

Americium 241 
14596-10-2U

Lab id gEPZL -

Protocol RC-18
9

Version Ver 1.0

DATA SHEETS 
Form py -Ds

Version 3.06

SUMMARY DATA SECTION 
Report date 0o/22/12

Page 21
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-005

J1PWW5

DATA SHEET

SDG 7750 Client/Case no HanfordSDg 39
SDG 2_250Contract go SO0250

Contact Joseph Verville

Labsapl i S082S0SClient sample id J1PW5eLab sample id 77200205 Locati n/Matrix 00-N-6 Verif.Sample SOIL

Dept Sample id 7750-0 Collected/Weight 08/07/12 10:12 986.g

Received 97.6 Custody/SAF No RC-189-O8 8  RC-189

W solids 97.- 6 si

K-1 J(e i-L

RESULT 2a ERR MDA RDL QUALI-

CAS NO pCi/g (COUNT) pCi/g pCi/g TIERS TEST

ANAYTECASNO-0.19 .23.79 10.0 US H

Tritium 10028-17-8 -0.819 2.2 0.850 1.00 U C

Carbon 14 14762-75-5 1.03 30.0 U NIL

Nickel 63 13981-37-8 -0.48 .13 0.246 1.00 U S

Total Strontium SR-RAD 0.057 0.14 0.105 1.00 U TH

Thorium 228 14274-82-9 0.632 0.14 0.260 1.00 TH

Thorium 230 14269-63-7 0.748 0.29 0.066 1.00 TH

Thorium 232 TH-232 0.844 0.15 0.6 1.00 U

Uranium 233/234 U-233/23 4  0.424 0.23 0.216 1.00 U U

Uranium 235 15117-96-1 0 0.068 0.262 1.00 U

Uranium 2385-3 
0.538 0.23 0.216 1.00U

Uranium 238 U-238 -0032 0.064 0.24S 1.00 U PU

plutonium 238 13981-16-3 -0 0064 0.245 1.00 U PU

plutonium 239/240 PU-239/240 0 0.064 0.245 0P

Potassium 40 13966-00-2 12.2 0.98 0.543 U GAM

Cobalt 60 10198-40-0 U0060 0.054 0.100 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 0.100 GAM

Radium 228 15262-20-1 0.936 0.25 0.223 0.200 GAM
Rdu22148239U 0,134A 0.100 U GAM

Europium 152 14683-23-9 186 0.100 U

Europium 154 15585-10-1 U Q. 162 0.100 U GAM

Europium 155 14391-16-3 0883 0.11 0.101 GAM

Thorium 228 14274-82-9 0.886 0.25 0.223 GAM

Thorium 232 TH-232 0.93 .3 0.300 U GAM

Uranium 235 15117-96-1 U 6.65 10.0 U GAM

Uranium 238 U-238 U645 0.300 U GAM

Americium 241 
14596-10-2 U

DATA SHEETS

Page 9

SUMMA.RY DATA SECTION

Page 23

Lab id 9BRLN9,
Protocol RC-1 --
Version Ver 1.0

Form DVD-DS

Version 3.Q-

Report date 08/2 /12
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP 3969

7750-006
DATA SHEET

Client/Case no Hax1!ord S22-K3969
SDG 775 0__ Contract NTo.SW2A1

Contact Joseoh 
verville

Lab sample id S20802506 
Client sample id J1PWW6

Det sample id 770-06 Location/Matrix UPR-10 0 -N6 Verif .Sa le SOIL

Receivd Collected/Weight 08/07 /12 10:57 996 q

Resolid 8.4 Custody/SAF No RC-189-0B8 RC-189
Ssolids 98.4

Kr-41 
RESULT 2a~ ERR )0)A RDL QUALI-

AXALYTE CAB NO pCi/g (COUNT) pCi/g pci/g PIERS TEST

Tritium 10028-17-8 -0.728 2.1 3.64 10.0 UT H

Carbon 14 14762-75-5 1.06 0.50 0.808 1.00 C C
Nckelo 63 13981-37-8 4.91 2.0 3.01 30.0 NI_L
Nickel 63 138-7- 1 0.15 0 .296 1. 00 U SR

Total Strontium SR-RAD -0.021 0.15 0.297 1.00 U TH

ThoriUm 228 14274-82-9 0.960 0.18 0.097 1.00 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 . U

Uranium 233/234 U-233/23 4  2.440 0.080 0.306 1.00 U U

Uranium 235 15117-96-1 0.080 08 0.252 1.00 U

Uranium 238 U-238 3.93 0.82 0.203 1.00 U PU

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 GAM

Potassium 40 13966-00-2 14.8 0.66 0.206 0.050 GAM

Cobalt 60 10198-40-0 0.052 0.027 0.030 0.100 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 0.200 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 0.088 0.100 U GAM

Europium 155 14391-16-3 U 0.048 0.1003U-GAM

Thorium 228 14274-82-9 0.799 0.041 0.033 GAM

Thorium 232 TH-232 0.870 0.13 0.116U GAM

Uranium 235 15117-96-1 U 0.162 0.300 U GAM

Uranium 238 U-238 U 3.38 10.0 U GAM

Americium 241 14596-10-2 U 0.048 0.300 U

Lab id EjLNE
Protocol RC-189
version Vr .

Form DM=D§-
Version 3!. -

Report date 08/22/12

DATA SHEETS
Page 11

SUMHARY DATA SECTION
Page 25
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-007 
JIPWW7

DATA SHEET

SDG 7750 Client/Case no Hanford SDG K3969

Contact Joseoh Verville Contract No. S00W235A01

Lab sample id S208025-07 Client sample id JlPWW7

Dept sample id 7750-007 Location/Matrix UPR-100-N-6 Verif.Sample 
gQIL.

Received 08/10/12 Collected/Weight 08/07/12 10:52 1Q21A.

% solids 98.1 Custody/SAF No RC-189-088 RC-189

RESULT 2a ERR MDA RDL QU LI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 -1.41 2.1 3.82 10.0 uT H

Carbon 14 14762-75-5 0.846 0.53 0.862 1.00 U C

Nickel 63 13981-37-8 0 1.8 3.15 30.0 U NIL

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 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 TN

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 U5 U

Uranium 238 U-238 0.825 0.40 0.300 1.00U
Plutonium 238 13981-16-3 -0.028 0.057 0.217 1.00 U PU

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

Europium 154 15585-10-1 U 0.073 0.100 U GAM

Europium 155 14391-16-3 U 0.047 0.100 U GAM

Thorium 228 14274-82-9 0.696 0.038 0.031 GAM

Thorium 232 TH-232 0.689 0.12 0.104 U GAM

Uranium 235 15117-96-1 U 0.195 0.300 U GAM

Uranium 238 U-238 U 2.50 10.0 U GAM

Americium 241 14596-10-2 U 0.025 0.300 U GAM

Lab id EBRLN

Protocol RC-189

DATA SEETS 
Version Ver 1,0

Page 13 
Form fl3 . -.

SUMARY DATA SECTION Version 2 /2

Page 27 
Report date 08/22/12
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-008 
JPWW8

DATA SHEET

SDG 7750 Client/Case no Hanford 
SDG K3969

Contact .S77h VerVil -e Contract Na. S00W235A01

Lab sample id 
Client sample id J1PWW8

Dept sample id 2U75-08 Location/Matrix UR-100-N6 Verif.Samle S

Received 7710112 collected/Weight 08/07/122 1045 1100 g

Rsolids 99.1 Custody/SAF No RC-189-O
8 8  RC-189

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TBST

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 NIL

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 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 U

Uranium 233/234 U-233/2 3 4  0.433 0.25 0.237 1.00 U

Uranium 235 15117-96-1 0 0.075 0.286 1.00 U 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

Radium 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 U 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 U 1.00 10.0 U GAM

Americium 241 14596-10-2 U 0.053 0.300 U GAM

Lab id EBPRLNE

Protocol RC-189

DATA SHEETS 
Version Ver 1.0

Page 15 
Form DVD-DS

SUMMARY DATA SECTION 
Vers ion 22/12

Page 29 
Report date 0
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-009

J1PW4W9

DATA SHEET

SDG Client/Case no HanfOrd SDG K3969

Contact 7750yhVerll Contract No. S00W235A0
ContactJsp erle

Lab sample id JUS1_22.2 Client sample id J1PWW9

Dept sample id 205-09 Location/Matrix UPR-100-N6 Verif.Spmle SIL
Dept sample id 7750-09 Collected/Weight 08/07/12 10:40 9

i sol/d0/9 2 Custody/SAF No RC-189-088 RC189E~ solids -9-9 . 3

RESULT 2oa ERR MDA RDL QUALI-

ANALYTES CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

TritiUm 10028-17-8 -1.53 2. 3.68 10.0 U H

CarbOn 14 14762-75-5 1.00 0.49 0.788 1.00 U C

Nickel 63 13981-37-8 1.53 19 3..20 30.00 U NI_

Total Strontium SR-RAD 0 .13 0.11 0.1295 1. 00 UHSR

Thorium 228 14274-82-9 0.869 0.38 0.297 1.00 UTH

Thorium 230 14269-63-7 0.496 0.44 0.2 1.00 .U TH

ThoriUm 232 TH-232 0.867 0.32 0.237 1.00 TU

Uranium 233/234 U-233/ 2 3 4  0.534 0.2 0.194 1.00 U U

Uranium 235 15117-96-1 0.092 0.1 0.235 1.00 U U

Uranium 238 U-238 0.915 0.341 0.194 1.00 UE
plutonium 238 13981-16-3 0 0.0)48 0.183 1.00 UP

plutonium 239/240 PU-239/24O 0.024 0.219 0.183 1.0AMP

,PotassiUm 40 13966-00-2 15.6 0.210 .0.0.5 GAM

Cobalt 60 10198-40-0 0.064 0.010 0.011 0.00 GAM

CesiUm 137 10045-97-3 0.430 0.010 0.007 0.100 GAlA

RadiUm 226 13982-63-~3 0.584 0.019 0.017 0.100 GAMA

RadiUm 228 15262-20-1 0.896 0.3 0.033 0.200 GAA

EuropiUm 152 14683-23-9 U 0.023 0.100 U GA

Europium 154 15585-10-1 U 0.027 0.100 U GAL

Europium 155 14391-16-3 U 0 4 0 .039 0102 A

Thorium 228 14274-82-9 0.8776 0.014 0.013 GMl

ThoriUm 232 TH-232 0-896 0303.30.03 GAMA

Uranium 235 15117-96-1 U 0.093 0.30 U GAM'

Uranium 238 U-238 U .041 10.30 U GAM

Americium 241 14596-10-2 U 1.00 0.0 U

DATA SHEETS
Page 17

SUMMARY DATA SECTION

Page 31

Protocol RC-189
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 X3969

7750-010
J1PWX0

DATA SHEET

SDG 7750 Client/Case no Hanford SDG K3969

Contact Joseph Verville Contract No. $00W235A01

Lab sample id S208025-10 Client sample id J1PWX0

Dept sample id 7750-010 Location/Matrix UPR-100-N-6 Verif.Sample IL

Received 08/10/12 Collected/Weight 08/07/12 10:35 858 a

% solids 98.5 Custody/SAF No RC-189-088 RC-19

RESULT 2u ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium
Carbon 14
Nickel 63
Total Strontium

Thorium 228
Thorium 230

Thorium 232

Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
plutonium 239/240

Potassium 40
Cobalt 60
Cesium 137
Radium 226
Radium 228
Europium 152
Europium 154

10028-17-8
14762-75-5
13981-37-8
SR-RAD
14274-82-9
14269-63-7

TH-232
U-233/234
15117-96-1
U-238
13981-16-3
PU-239/240

13966-00-2
10198-40-0
10045-97-3
13982-63-3
15262-20-1
14683-23-9
15585-10-1

0.672 2.1
0,672
0.804
1.00
0.082
0.808
0.851

1.03
0.447
0.108
0.596
0
0.597

12.8
U

0.107
0.563
0.861
U

U

2.1

0.50
1.9
0.15
0 .37
0 .54

0.46
0.24
0.14
0.24
0.046
0.23
0 .34

0 . 019
0.034
0.088

3.63
0.807
3.09
0.279
0.343
0.759
0.343

0.228
0.276
0.228
0.176
0.176
0 .166

0. 056

0. 020
0.032
0.077
0 . 045
0.060

10.0
1.00

30.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.050
0.100
0.100
0.200

0.100
0.100
0 .100

U H-

U NI L

U SR
TH

-TH
c9-TH

U
U U

U

U PU
PU

U GAM
GAM
GAM
GAM

U GAM

U GAM

U GAM
Europium 155 14391-16-3 U

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 U 0.109 0.300 U 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 SHEETS

Page 19
SUMmARY DATA SECTION

Page 33

Lab id IBRLN

protocol RCz19
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 K3969

7750-011
JlPWX1

DATA SHEET

SDG 7750 Client/Case no Hanford SDG K3969

Contact Jcseph Verville Contract No. SOQW235AO1

Lab sample id 208025-11 Client sample id aPWXI

Dept sample id 7750-011 Location/Matrix UPR-100-N-6 Verif.Sample S2IL

Received 08/10/12 Collected/Weight 08/07/12 10:30 2

% solids 98.2 Custody/SAF No RC-189-088

RESULT 2 o ERR MDA RDL QUALI-

ANALYT CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium
Carbon 14

Nickel 63
Total Strontium

Thorium 228
Thorium 230
Thorium 232

Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238

Plutonium 239/240

Potassium 40
Cobalt 60
Cesium 137

Radium 226
Radium 228
Europium 152
Europium 154

Europium 155
Thorium 228
Thorium 232
Uranium 235
Uranium 238

Americium 241

10028-17-8
14762-75-5
13981-37-8
SR-RAD

14274-82-9

14269-63-7
TH-232
U-233/234
15117-96-1
U-238
13981-16-3
PU-239/240
13966-00-2
10198-4G-0
10045-97-3
13982-63-3
15262-20-1
14683-23-9
15585-10-1
14391-16-3
14274-82-9
TH-232
15117-96-1
U-238
14596-10-2

-L.49-1.49

1.18
0.188

-0.018
0.587
0.418
0.837
0.608
0.041
0.642

-0.029
0.086

13.8
0.062
0.212

0.478
0.757
U

U

U
0.731

0.757
U
U

U

2.1 3.72 10.0
2.1
0.51
1.7
0.15
0 .34
0 .42
0.34
0.28
0.082
0.28

0.058
0.12
0.22
0.010
0 .008
0.020
0.038

0.014
0.038

3.72
0.820
2.91
0.299
0.321
0.709
0.320
0.259
0.313
0.259
0.220
0.220

0.085
0.010
0.007
0.018&
0.036
0.024
0.028

0. 039
0. 011
0.036

0.109
1.26
0.016

10.0
1.00

30.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.050
0.100
0.100
0.200
0.100
0.100
0 .100

0.300
10.0
0.300

Uj H

U NI L

U SR
7 TH

U TH
I3T TH

U

U U
U

U PU
U PU

GAM
GAM
GAM
GAM
GAM

U GAM
U GAM
U GAM

GAM
GAM

U GAM
U GAM
U GAM

DATA SHEETS
Page 21

SUMMARY DATA SECTION
Page 35

Lab id ERL! -
protocol Rz1..
Version r .. ...o

Form DVD-DS

Version 3.06

Report date 08/22/12
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

DATA SHEET

SDG 7750

Contact Joseph Verville

Lab sample id S208025-12
Dept sample id 7750-012

Received 08/10/12

% solids 99.2

CAB NO

C

C

Client/Case no Hanford SDG K3969

Contract No. SOOW23SA01

Lient sample id J1PWX2
Location/Matrix UPR-100-N-6 Verif.Sample OIL

ollected/Weight 08/07/12 10:25 _12§3q

Custody/SAF No RC-189-088 RC-18

RESULT 2or ERR MDA RDL

pCi/g (COUNT) pCi/g pCi/g

QUALI-
FIERS

Tritium
Carbon 14

Nickel 63
Total Strontium
Thorium 228

Thorium 230

Thorium 232
Uranium 233/234
Uranium 235
Uranium 238

Plutonium 238
Plutonium 239/240

Potassium 40

Cobalt 60
Cesium 137

Radium 226

Radium 228
Europium 152
Europium 154
Europium 155
Thorium 228

Thorium 232
Uranium 235
Uranium 238
Americium 241

10028-17-8
14762-75-5
13981-37-8
SR-RAD
14274-82-9
14269-63-7
TH-232

U-233/234
15117-96-1
U-238
13981-16-3

PU-239/240

13966-00-2
10198-40-0
10045-97-3
13982-63-3
15262-20-1
14683-23-9
15585-10-1
14391-16-3
14274-82-9
TH-232

15117-96-1
U-238
14596-10-2

-1.67
1.15
2.21
0.994
0.521
0.162
0.618
0.506
0.034
0.562
0.022
0.311

12.9

0.052
0.406
0.470
0.739
U
U
U

0.710
0.739

U
U
U

2.1
2.1
0.51
2.1
0.21

0.26
0.39
0.26
0.23
0.068
0.23
0.044
0.18
0.43
0.022
0.022
0.040
0.082

0.032
0.082

3A N7O1 .

3.74
0.823
3.35
0.237
0.249
0.621
0.249

0.215

0.260
0.215
0.170
0.170
0.128
0.023
0.017
0.037
0.075
0.051
0.061
0.078
0.030
0. 075
0.132
2.19

0.084

10.0
1.00

30.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.050
0.100
0.100
0.200
0.100
0.100
0 .100

0.300
10.0

0 .300

U H
C

U NI L
SR

7 TH
U TH

IT3 TH

U

U3 U
U

U PU

PU

GAM
GAM
GAM
GAM
GAM

U GAM

U GAM
Uj GAM

GAM
GAM

U GAM

U GAM

U GAM

DATA SHEETS
Page 23

SUMMARY DATA SECTION

Page 37

21

7750-012
J1PWX2

TEST

Lab id E

protocol 99-189
Version Yel. -0

Form DVD-DS

Version 3...-.

Report date 08/22/12
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EBERLINE ANALYTICAL-RICEMOND
SAMPLE DELIVERY GROUP K3969

7750-013
J1PWX3

DATA SHEET

Client/Case no HanfOrd STG K3969
SDG 77e0 Contract No 00W235A01

Contact oe Vril

Lab ampe i S2802-l
3 Client sample id JiPWX3

Dept sample id 772002-13 CLocation/Matrix UPR-100-N-6 Verit.Sample SOIL

Received 087012 Collected/Weight 08107 /12 10Q:15 .291.4

solids _/96.7 Custody/SAF No RC-189-0
8 8  RC-189

RESULT 2a' MR HDA RDL

ANAY'TE CAS NO pCi/g (COUNT) pCi/q pci/g PIERS TEST

Tritium 10028-17-8 -2.40- 20.4 3.71 1.00 U7 C

Carbon 14 14762-75-5 0.555 0.49 0.805 1.00 U._ c

Nickel 63 13981-37-8 0.045 2.0 3.0 UI

Total Strontium SR-RAD 0.419 0.17 0.250 1.00 ST

Thorium 228 14274-82-9 1.00 0.41 0.256 1.00 TH

Thorium 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 T

Uranium 233/234 U-233/234 0.592 0.24 0.226 1.00 U

Uranium 235 15117-96-1 0.036 0.072 0.274 1.00 U 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 0.053 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

Cesium 137 10045-97-3 0.449 0.024 0.018 0.100 GAM

Radium 226 13982-63-3 0.519 0.044 0.041 0.100 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 U GAM

Europium 155 14391-16-3 U 0.087 0.100 U 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 0.093 0.300 U GAM

Lab id EBRLN|
protocol RC-189

Version
Form DVD-

Version .

Report date 0 8/22 /12

DATA SHEETS
Page 25

SUMMARY DATA SECTION

Page 39

22



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Analytical Washington Closure Hanford

Report S2-08-025-7750 SDG K3969

August 22, 2012

Case Narrative Page I 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-1 89 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

2.1 Tritium Analysis

No problems were encountered during 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 encountered during the course of the analyses.

2.4 Total Strontium Analysis

No problems were encountered during the course of the analyses.

2.5 Isotopic 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 results 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 results 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.

24



Washington Closure Hanford
SDG K3969Eberline Analytical

Report S2-08-025-7750
August 22, 2012

Page 2 of 2
Cuase Narrative

3.0 Case Narrative Certification Statement

"I certify 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."

Joseph erville
Client Services Manager

Date



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

soClectoC Company Contact . T- l ioC N oordinator * o bats Turnaround

- -' 
3754688-1 KII'J(J) ?rc od 1 H~I

Q i~~~~~'- ~Joan Kssher' 
ESEJ fDy

rolectDeslgatioa. ~Samoline Loeation .- SAFNo. ay.s
2r1 0 51edes nwdat bane w R- ,-V erification Sam 11 ---

Lbc0O-.'1h6 
... GMtid ofShi ient .

o r. )".GOA
El- 65'Field-. 

I FedEx

SIIhwe Offsite Property-Now; k t,- jizi- Bill of Ladin/Air Bill No.P

POSSIBLE SAMPLE HAZARDS/REMARKS

PotentialRad z. bto- Lfm' Preservation c ool _c Coo 4C CooA C CoIA4C 4N No No* NoGe Gc

GIP G/P G P G aG G/P G& 0/P 0/P G1?

Tye of Container

No o Cnaiers)OL 20L 500mnL 500MIL 500mL S00mL 500mIL

DAMSPESITIONI

71ZE-0 

E-I

120L 20m. r

Specpal Dat Sa pl Ti6me- R - -- - -- a"m k im r orm L*w1~

Samiple No. matrix -apl ---- anp Tm

J1PWW1 SOIL - - --

J1PWW2 $OIL X

J1PWW3 SOIL -7 /Z

J1PWW4 SOIL - - Z

J1PWW5 6OI 9- 7 -1 _Z 101- Matix

CHAI OF OSSESIONSian/rint Names SPECIAL INSTRUJCTIONS 
Mti

Relnq is ed ByRe ov d Dater ie / IYO R eived By /Suore In (3)tfr n GIn Spe (Clien 
s-sa . m

Re hed y/Re ved FmmD tr-R civdB r dI 01P 7 UnlI m j91 N~ E Po i ur5 , Seium- Slcn226eSdim V ndum Zn) M ruy-74 1-(V maoow

A~~ . 'rr- er -JA.- - 0---wr EV E E

Rel~urshd B vedFw AO-q DaWTi/*e Received By/Stwrd in .Daitan 3 a oSe(lclit Anmu-4,estn13,Cbl- aoim12 uoir-5, oaSd

Relinquished By/ke oved F io .acr=BySD V EW Dw w

LABORATORY R-i"CdBY 
rl 

aef

SECTIONDspsdyDteim

FINAL SAMPLE Dispossl Mehd 
Dsoe yDt/

DISPOSITION

WCH-EE-011



Washington Closure Hanford.
"ollector . . .

ProjectDeslenation

SpecNildHadigandior SouPrae o
Sh 7
POSSIBL E SAMPLE HAZARDS/ItEMARiKS
Patential Rad Z.. POT Lfmsnt45

Special Handling and/or Storage

CHAIN OF CUSTODY/SAMPLE ANALYSIS RC-189-088 I E *U

Comnany Contact Telcohone No. Prolect Coordinator Price Code Data turnaround

Joan Kessner 375-4688 S SNE . JH -'

Samnijaig Location.~- SAF No. . ~ 8..~ 1'~y
UPRo l~cN i ication Samplc, r.e -R 189 ' *

,Fleld,-I-Aabook94 AMz.; Method. of Shiornent-t;,! r A L
Et I-06: NQ6nQn Fed Ex

OffsIte trooerty No. - Bill of Ladine/Air Bil No. 0 PC

preservation

Type of Container --- ---GP

No. of Coataiher(s)I Iv

Volume

Low Lme". ScA

SAMPLE ANALYSIS

S990 - T
Sr

J1PWWI SOIL
J1PWW2 W OL-

J1PWW3 SOIL - -

J1PWW4 SOI -

-IWW 017/-ntNae SPECIAL INSTRt)CTIONS Mti

CHAIN OF POSSESSION Sg/rn aess-sou

Daw/rim /-dReved Byrinrd In /00-Dale/Tre1,.5 W-**e~at

re~rc-1-1h7- REVIEWED -

clng W YR WFT C -D*amn /1 W43 Racr ed Byritmred In DU-D0 0 uq,

V-r.. /-ao -W n

Rin isdBy/Removed Fom .D U mrn Receved By/Storwd M

Relinquished~~~~ Datave I a/rrn R BWtoI

Title
L ABORATORY R-cived By

SECTION 
Disosed By

FINAL SAMPLE Disposal Mtlwd
DISPOSITION

WCH-EE-011

(K

Low Lzvel So

ilil --



Washington Closure Hanford
Collector

Prolect Desiulation., .. armieLoain

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Comnany Contact Telephone No. Proiect Coordinator

Joan Kessner--- 375-4688 - . KESSNER, JH

RC-189-088 Pae Z Of

Price Code. Dita Tutrnaround

loetr-. ileapl
lee.ChestN t( ±in t F , ethodio.Shloment : Fssrraa.,sr u W th"I 3'.

) u El-165206 -RiPl e ,9r- plt Fed Ex . -
tttitOt Da~nEIFi~oiI mu

Shinned T . /7 Oftsite Prooertv No; - %'t

(EBEI.NA SERV110 7 E
1OSSIBLE SAMPLE HAZARDS/REMARKS

Potential Rad L tOT L r'r

Special Handling and/or Storage

-Eoo/a//oz

Preservation

G/P 9
Type of Container \

No. of Container(s)

V20mnL

-- -

SAMPLE ANALYSIS

00

C.vW 4C

G/P

-

chomi.m

I--
Sample No. Matritx Sample Date SaleTm - -

J1PWW6 SOIL R""- i- 1057
JiPWW7 SOIL R - 7- _1b-

J1PWW8 SOIL 7'_
JIPWW9 SOIL - -

J1PwX0 SOIL - 7-7
CHAIN OF POSSESSION Sigh/Print Names

Rehsq youished By/Renaed FDat/ime / R Received By/Stored In Date/time 17

Resntsq By/Removed Frqn Dateflnsse I $ Received By/Stored In 4 bOA
1j DateIme / a

LC 4 Dale/tie /a4.oA3 Received By/Stored In Date/lime

inquis y dte e . Rceived By./

By/Removdeceived

Relinquishsed By/Removed From eiseweByS l Datie

Relinquishe By/Remved Froin Date/timve Received By/Sord in Datenlisse

Cool 4C Cool 4C
Coot AC Noso No~ No~ Noas IAon~

-- .1 ______ -L 4- 1- I I -- IOR 6 aG 6/P 6/P u/i'.

0
I ______ I ______ I I0 0 0

cii~
G/P

-- 1 ______ 4 4. 4. 1 1 . Il2OmL I2OmL l2OrnL 500mL SOOnsI. ~Ut)mL

120mL

iew(2) in

120ml.

TPH-Diesel

WTM-D +

I ____ .L5'AHa-B350 Sec sees (31 as 5- C.,boe-14Tho~~ Lo~ Lcot
Seeikmm(3) in
S -C

P -0. -- I

-. 1-I t _____t )(I~cI

0

'I-

SPECIAL INSTRUCTION$

(1) ICP Metals -6010TR (Close-oit List) (Aluminum, Antimony, Arsenic, Barium, Beryllitm, Baron,

C adiurn. Calciun. Chrominm Cobalk Copper. Iron. Lead. Magnesiun, Man nese, Molybdern'm.

Nickel, Potassim, Selenium, Silicon, Silver, Sodium, Vanadium, Zimn); Mercury - 7471 - (CV)

(2) IC Anions - 300.0 {Bormid, Chloride, Fluorkie, Nitrate, Nitr-ie, Phosple, Sulfatel; NO2INO3 -

353.2; pH1 (Soil) - 9045
(3) Gamav Spec (Client List) (Americium-241, Cesium-137, Cobolt-60, Europiwn-l52, Europiunsd54,

Puopiurn-155, Radiunt-226}

-.

Date/Time

Matrix

s-"~s

sE-S.mN
so-sorw

A-Ak

DS-w S
0V.Vqiaa*o.

LABORATORY Received By Tide

SECTION

FINAL SAMPLP Disposal Method

DISPOSITION
-- - I

WCH-EE-011

Disposed By

1

Sf 
-1

Bill of Ladinsr/ArB No. 05 PC

NoneCool 4C None

GIP G/PG/ip aG G/PG

i 0 0 01
500mrit 500ML120nL 50OmL 500"ll.

Car6-14
iA. Level

PAIa-91I0
Thark"

X,
y
X,

X I
y



Washington Closure Hanford
Collector~

Prolect Desitnation,
I 00N~ield..Rsmedialio-~ fkroo -

Ie.chest . a N 0 401

POSSIBLE SAMPLE HAZARDS/EMARKS

Poential Rod I.-bOT Lf m i+f

Special Handling and/or Storage

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Comrany Contact Telephone No. Proect Coordinator

Joan Kessner. %.375-4688J ES)

Samoline Location, C SAIFNo.

-Field
EFfIe Loboo6 No. J

OffsIte Prooerty No. - ~ j-

A loL X

Preservation

Type of Container

No. of Container(s)

Volume

SAMPLE ANALYSIS

G

60

TriwLS-H3Lo.n Le Sl

GWT

0

NkkA4-3

RC-189-088 MP I of A

PrIce Code - Data Turnaround

X .2lays; 1

*6AWL-Method of-Shioment ot

Bill of Ladina/At Bill No. -

No..e Noe

G/P G/P

0 1

SO0mL

asNs - Towlsr

1 ~
Sample No. Matrix * Sample Date Sample Time

J1PWW6 SOIL JOS'

J1PWW7 SOIL

J1PWWB SOIL f10~ j S~ -( )-e Y

j1pWW9 $ OIL 8-7- !040 KC K

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

RelwnquiahedBy/ResmvedF(/ime eceived By/Stoed in Date(irmn 17-

Relinquished By/Removed From &'C/ DaZIime 03-3 Received By/Stoed in Daerin1

Req dB/ ved F R Bred

Relinquished By/iRenoved From Dale fflD , Received By/Stored In. Daterince

LAIidORATORY Received By

SECTION

FINAL SAMPLE DisosaI Method
DISPOSITION

WCH-EE-011

'REV11EWEDBY

DATE-

Matrix

Si-Stsdp

A-Ak

DL-0- UqA

V.V-d.Oo

Daterinm

.
Ii

Dispusedby



C

P

S

Ofl~~~~~siCt8908 Pagea~t 1o. Bof ofLdnfrBl o

POSSIBLE SAMPLESA PL ANALYSISIRENIARKS

Washington Closure Hanford CAI.rF CU - RC-189-o8 N * A

Tany Contact ._Teeoone No - Pe oordnator Cd DataTurnaround

Joan K6etsner, 748 0 6) SN:H Pie oe --Vi

roecti DesHanatloo. SaSoogeLbeati___ _____io Amp_ bays.a-EL0 N AIe.Remdi.tione l No.ot tccains _

eld Loelook~onume Ok puogA14 Methiod oPShlonent
Viet EI-1652Z06: zi;; Fed ax

hinnod T , - Offsite Pr riertv Noi,- -411n Bill of Ladine/Air Bill No. 5

EBERLINE SERVI t:IaN~iff273 
--

POSSIBLE SA E HAZARDS/IEMARKS copc nm) Tc-coel PAos- 10Se * *

Poential Rad i... .7TImA5 Preservation --A4 C- Scu UC Ti None o=
co-- GP Gp G/P G G/ / / / /

Type of Container
Special Handling and/or Storage1 

000

Also--No. ofContainer(s)
-C120 mL - o o 120ml- 120mL 120m 50DmL S00l. nom 500ML

Volume

-. k.I~a r i 2 TPI--D e PA-;-83) i.e 1.1, how& W it Cbo-1

SPWi -E-79 PC ~ p- ... h p~i" L.C

cS~APLEi ANALYSVI5S

Matrix * SpeDa Sample Time

Sample No. ------ ------

-w SOIL 0 -(2..-----

J1X2PWX2 SOIL -.-- --- <--

1PPWX3M SOIL t 5

F f E N/rn Nes SPECIAL ]INSTRUJCTIONS Mti

CHAIN OF POSSESSIONil/r~tNmWrfi s-sW
Daterrime ~ ~ ~ 4 1cie y di Dat/n (1) ICp Metjls - 6010TR (Cbos,,ut List) {Ahaninum,, Antimrony, Arsenic Barium, B-qylin- BoR , s-s

R y/Rcived From r Received ByiStomd in /bbo 4 3 Dade/Time I /q 5 Nickel" Pouni, Selenitim. Silicon, Silver. Sodium. Vi-diui Ziuc); Meruy -7471 - (CV)3 -

____________________ .Iat2) IC Arni - 300.0 lBronhde, Chlide, Fluoride, Nsitnite, Nitrite, Pbowhate, Sulfate); N024403 - -

A y- Z -- 353.2; pH (Soil) - 90,45 A-Ai

Cl~llh~li Ble fn-re (3) Gamn Spec (Client List) (Americium-2 41, Cesiun-137, Cobalt-60, Euopium-1 52, Europium-IS4. DS-Drmasr

I 4~ix~ - s-/. a- Ewropium-155, Radium-2261

Relinquisied By#Remwvcd From Datefrime Recei

Relinquished By/Removed From Ie/l"m Rteived By IW

Relinqunhed ByRemoved From Dalerine . Rec, By/Stred In Dae/Tune

LABORATORY ReceiVed BY 
Tte(2,..Dkf

SECTION-Daefu

FINAL SAMPLE Disposal Method 

Dispcsed By

DISPOSITION

WCH-EE-011

WFPH D+ Innu n11111clions-
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088. Page of 6

Joan KetsneC 3sur4688 fErdERJ H PricedCodet"r ata Turnaround
ollector Company Contact Telephone No. K ER ( PriceCode Coordinator

Joan Kene 7-48 770 A 1Fss 1N

Proiect.DesIenatiotti . .: Sarolie Location SAFNo

Icei~eab.. I ;*: 4?edaay~lo ti. ,CMR2 1G.4 0r ethod-of Shlnrnent ----

e lEV-1652)6iu I) N -Fed Ex

Shind a Offite Property No; Bill of Ladle/Air Bill NoR B eD /i

EERLUNE SERVIE
--- SIBLE SAMPLE HAZARDS/REMARMS

PotenDoiatRad L. b/T LT Preservation In /04 No Dew

A4e bA-r.ae -- G
Type of Container

Specqal Handling and/or Storage Di d
No. of Contiier(s) 100

abi~ v-* -;-. 50m

qsse BRmv Fro 1Nt t Tow

FIL SMSAAtPLE ANALYSIS

1WHX1 1 - -

J1PWX2 SOIL(7

J1PWX3 SOIL -- -- _K-

CANOPOSSINSign/Print Natnes SPECIAL INSTRUCTIONS Matrix

Relitius By/Rewvd Ftog _ Dateirie Recewived By/red /In d Dateimife /igG3d InEVIEWED 9 SP S-

Relinquish ed B d Fwom rA( Datefftim 140 Rec~ived By/Stored n 10#W3Daterrime

- j- / /5 
-D -A El

Reiqihdy/Renoved Fm WC Datedrbn -D03 Red By/Skd In

el n q i sR B y R m o e iv at f i me i d B y / S to D aP 
- ET U

Relinquishied By/Removcd Fvmm Dateffime R "evd y'Soe 
vnv.Daefm

TeipiW yRnae~mReevdySoeltf irm Dtfm

LABORATORY Remi-d By 
Td 

ac~n

SECTION- 
DspsdBFINAL SAMPLE DI)posall MethdD 

dB

DISPOSITION 

Dt/i

WCH-EE-011i
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APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C D E

PROJECT: too - -a DATA PACKAGE:

VALIDATOR: LAB: I S D DATE:
_SDG:

ANALYSES PERFORMED
0] Growa Alpha/Beta trmin-9 Tochrietium-99 ;Ipfha Spetraop - Gatnma Specrocopy

Li Total Uraium Li Radiua,-22 ^fidi c. 14

SAMPLES/MATRIX

1. Completeness ..................................................... N/A

Technical verification forms present?........... . . .. .. . . . . . . . . . . . . . . . . . .. . . Y.-.Y N/A

Comments:

2. Initial Calibration (Levels D, E) ................................ . ....... 0 N/A

Instruments/detectors calibrated?......... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..Yes No N/A

Initial calibration acceptable? ..........................................-.... .... Yes No N/A

Standards NIST traceable?.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- . . .. . ... Yes No N/A

Standards Expired? .................................. Y esNN/A.. . . ----------- ... ............ Yes N N/A

Calculation check acceptable? . . . . . . . . . . . . . . . . . . . . . . . . .. . . - . . . . .. Yes No N/A

Comments:
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3. Continuing Calibration (Levels D, E) 
A

Calibration checked within required frequency? . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calibration check acceptable? . . . .......... . . . . . . . . . .. ..... -- . . . . . . . . . . . . . Yes No N/A

Calibration check standards traceable?........ . . . . . . . . . . . . . . . . ...-- .-.-----...-- . . . . . . . . . . . . . ..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).......................... ........ N/A

Background Counts checked within required frequency. . . . . . . . . . . . . . . . . . . . Yes No N/A

Background Counts acceptable? . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable? ..............................-. 
Yes No N/A

Comments:
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5. Blanks (Levels B, C, D, E) .............................--.--.-- .--- ....-. -- -.. ..................... 0 N/A

Method blank analyzed within required frequency? .N................... .I - o N/A

Method blank results acceptable?....... . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . .. .Ye N /A

Analytes detected in method blank?. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .Yes No N/A

Field blank(s) analyzed?........ . . . . . . . . . . . . . . . . . . . . . ----. -..--.---.. . . . . . . .. . . . . . . .. .. . .Ye No

Field blank results acceptable? ...... . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . .Yes No

Analytes detected in field blank(s)?... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .Yes No

Transcription/Calculation Errors? (Levels D, E).........................Yes No N/

Comments:

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) .......................... 0 N/A

LCS /BSS analyzed within required frequency? ....................-----------............. . No N/A

LCS/BSS recoveries acceptable? .............. Yes... -- - . ------.. '......... ..Yes o N

LCS/BSS traceable? (Levels D,E)...........................................Yes N

LCS/BSS expired? (Levels D,E)................. ........... ....... Yes No /

LCS/BSS levels correct? (Levels D,E)...................----.----...............Yes N

Transcription/Calculation Errors? (Levels D, E)...........................Yes N /

Comments: 4-L 1- L - -S

7. Chemical Carrier Recovery (Levels C, D, E) .................................. N/A

Chemical carrier added? . . . . . . . . . . . . . . . . . . . . ............-..-- .-.--------.--..-... . . . . . . .. .. .. . . . . . . .Yes No N/A

Chemical recovery acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .Yes No N/A

Chemical carrier traceable? (Levels D, E )................. I ------.............. Yes No N/A
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Chemical carrier expired? (Levels D, E).............................. Yes No N/A

Transcription/Calculation errors? (Levels D, E). ......................... Yes No N/A

Comments:

8. Tracer Recovery (Levels C, D, E ) ....................................--.-- ---...... 0 N/A

)No N/A

Tracer added? . . . . . . . . .. . . . . . . . . . . . . .. .-- - -

Tracer recovery acceptable? . . .--. . --. . . Yes. . . . . . . . . . . . . . . . . . . . . .  Ye No A

Tracer traceable? (Levels D, E ) .................................... Yes N N

Tracer expired? (Levels D, E)...................................... Yes No

Transcription/Calculation errors? (Levels D, E)..........................Yes No

Comments:

9. Matrix Spikes (Levels C, D, E)........ ......................... .......... N/A

Matrix spike analyzed?.......................................... 
Yes No

Spike recoveries acceptable?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No

Spike source traceable? (Levels D, E) ................................ Yes NoYsNo 

NSpike source expired? Levels D, E) .................................. Yes No N/

Transcription/Calculation Errors? (Levels D, E) ......................... Yes No /

Comments: \\ If [ /~
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10. Duplicates (Levels C, D, E)........................................ 0 N/A

Duplicates Analyzed at required frequency?......................................................... No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ye No

Transcription/Calculation Errors? (Levels D, E)...................................,.....................Yes N N/

Comments:

11. Field QC Samples (Levels C, D E)................................... 0 N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  . . .Ye o N/A

Field duplicate RPD values acceptable? .....................................................------.... es N N/A

Field split sam ple(s) analyzed? ...............................................- .... ......... ..... .........-.Yes N o

Field split RPD values acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N

Performance audit sample(s) analyzed? .. . . ............................ . . . . . . . . . . . . . . . . . . . . . . . . . .Y

Performance audit sample results acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /

~XC -I~7 57

12. Holding Times (All levels)

Are sample holding times acceptable? ............................................-.... -.-----........ e( s No N/A

Comments:
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13. Results and Detection Limits (All Levels )..................... 0 N/A

Results reported for all required sample analyses? .............................--..-.-. -- No N/

Results supported in raw data?(Levels D, E)...............................Yes No

Results Acceptable? (Levels D, E) ................................ .. ............ Yes No

Transcription/Calculation errors? (Levels D, E)................ ......... Yes No

MDA's meet required detection limits? . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ..-- - Ye N

Transcription/calculation errors? (Levels D, E).........................Yes No

Comments: cr-4\
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-015 
Method Blank

METHOD BLANK

SD G 75 
Client/Case no Hanford 

SDG K39

Contact Joseph Verville Contract No. S00W235A01

Lab sample id SClient sample id Method Blank

Dept sample id 7750-015 
Material/Matrix

SAF No RC-189

RESULT 2a- ERR MDA RDL QUALI-

AXALYTE CAS No pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Tritium 10028-17-8 -0.849 2.0 3.44 10.0 U H

Carbon 14 14762-75-5 -0.152 0.50 0.845 1.00 U C

Nickel 63 13981-37-8 0.627 1.7 2.85 30.0 U NIL

Total Strontium SR-RAD 0.018 0.15 0.293 1.00 U SR

Thorium 228 14274-82-9 -0.035 0.14 0.339 1.00 U 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 U 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 U U

Uranium 238 U-238 0 0.059 0.225 1.00 U U

Plutonium 238 13981-16-3 0 0.067 0.257 1.00 U PU

Plutonium 239/240 PU-239/2
4 0 0 0.067 0.257 1.00 U PU

Potassium 40 13966-00-2 U 0.494 U GAM

Cobalt 60 10198-40-0 U 0.037 0.050 U GAM

Cesium 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

Europium 154 15585-10-1 U 0129 0.100 U GAM

Europium 155 14391-16-3 U 0.01 0.100 U GAM

Thorium 228 14274-82-9 U 0.071

Thorium 232 TH-232 U 0.186 U GAM

Uranium 235 15117-96-1 U 0.216 0.300 U GAM

Uranium 238 U-238 U 4.44 10.0 U GAM

Americium 241 14596-10-2 U 0.189 0.300 U GAM

-BLANK #82315

Lab id EBRLNE

Protocol RC-189

Version Ver 1.0

METHOD BL1KS 
Form D-.

SUMMARY DATA SECTION 
Version 3.06

Page 11 
Report date 08/22/12

ag 11--------
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EBERLINE ANALYTICAL-RICHMOND
SAMPLE DELIVERY GROUP K3969

7750-014 
Lab Control Sample

LAB CONTROL SAMPLE

SOO 7750 
Client/Case no Hanford I 9

Contact Joseph verville Contract No, 500w2IA21 -

Lab sample idd IZQ001C4 client sample id Leb Cntrol Seuv).e

L _7b _pl id 2 2-material/Matrix -

Dept sample id 7750-014 SAP No aqC-89

RESULT 2a ERR MDA RDL QlLI- ?ADDED 2a ERR REC 3a IUTS PROTOCOL

AIALYrH pCi/g (COUNT) pCi/g pCi/g FIERS TEST PCi/g pCi/ (Tam) LIMS

Tritium 130 5.6 3.33 10.0 H 130 5.2 100 83-117 80-120

Carbon 14 1070 22 4.76 1.00 C 1060 42 101 83-117 80-120
3-.1 2, 3.. 

3I_025Nickel 63 233 6.1 2.84 30.0 NIL 258 10 90 83-117 80-120

Total Strontium 8.18 0.51 0.239 1.00 SR 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

Urhium 233/234 11.6 1.4 0.236 1.00 U 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 230 9.77 1.2 0.204 1.00 PU 11.3 0.45 86 80-120 80-120

Plutonium 239/240 11.- 1.4 0.204 1.00 PU 13.2 0.53 87 80-120 80-120

Cobalt 60 1.47 0.13 0.050 0.050 GAM 1.66 0.066 89 04-116 80-120

Cesium 137 1.61 0.12 0.077 0.100 GAM 1.98 0.078 86-114 80-120

QC-LCS #82314

Lab id 8kE
Protocol BC-q@

Versin Yer 1.0

LAB CONTROL SAMPLES 
VerDion -C

Page 1 
orm .

SUMMARY DATA SECTION 
version 22/.2

Page 12 
Report date 08/22/12
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EBERLINE ANALYTICAL-RICHMOND
SA4PLE DELIVERY GROUP 13969

7750-016 U IPWWI

DUPLICATE

8G 7750 
Client/CaSe no Hanford ARG 1OLL-

G 77L I Contract No. SQ0W235A01
Contact joseoh Vervill.

DUPLICATE 
ORIGnAL

Lab sample id 12n05-16 Lab sample id 82O8025-01 Clienr sample id P -. I

Dep smpe d 75-016 Dept sample id 77O- Lcatio/mtrixc M~R _10N Verf.aiO@

~Dept sample id 7750-VL04
Received 08/10/12 Collacted/Weight 08/07/12 11:15 1024 0

% solids 99.4 ' solids _99.4 Custody/SAP No RC-189-S B=L RC -.

DUPLICATE 2 ty ERR NDA EflL QUALI- ORIGINAL 2a ERR HDA QUALI- RPD 3a DER

ANALYTE pCi/9 (COUNT) pCi/g pCi/g PIERS TEST pCi/g (COUNT) pCi/g FIRES TOOT

Tritium 1.10 2.1 3.58 10.0 U H -0.493 2.0 3.55 U

Carbon 14 0.980 0.52 0.844 1.00 C 0.786 0.54 0.881 U 22 129 0.5

carl 63 1.70 2.5 4.22 30.00 NIL 0.309 2.0 3.41 U - 0.9

Total strontium -0.052 0.13 0.263 1.00 U 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 TH 0.589 0.30 0.284 31 118 0.8

Thorium 232 0.238 0.33 0.245 1.00 TH 0.691 0.14 0.060 7 17 0.3

uranium 233/234 0.804 0.31 0.224 1.00 U 0.522 0.27 0,250 43 95 1.3

Uranium 235 0 0.072 0.276 1.00 u U 0.040 0.079 0.302 U - 0.7

Uranium 238 0.536 0.24 0.228 1.00 U 0.457 0.26 0.250 16 108 0.4

Plutonium 238 0 0.074 0.282 1.00 U PU 0 0.060 0.230 U - 0

Plutonium 239/240 0.074 0.074 0.282 1.00 U PU 0.030 0.060 0.230 U - 0.9

Potassium 40 14.7 0.52 0.178 GAM 14.4 0.57 0.260 2 17 0.4

Cobalt 60 0.048 0.020 0.024 0.080 GAM 0.062 0.023 0.024 25 84 0.9

Cesium 137 0.341 0.030 0.027 0.100 GAM 0,402 0.037 0.030 16 24 2.0

Radium 226 0.531 0.045 0.041 0.100 GAM 0.567 0.056 0.051 7 25 0.8

Radium 228 0.841 0.10 0.097 0.200 GAM 0.812 0.12 0.109 4 32 0.3

EuroPium 152 U 0.062 0.100 U GAM U 0.072 U - 0.2

Europium 154 U 0.073 0.100 U GAM U 0.088 u 0.3

Europium 155 U 0.065 0.100 U 
21M 

U 0.083 U - 0.3

Thorium 228 0.774 0.035 0.031 GAM 0.788 0.038 0.035 2 18 0.3

Thorium 232 0.841 0.10 0.097 DAm 0.812 0.12 0.109 4 32 0.3

Uranium 235 U 0.133 0.300 U DAM 0.164 U - 0.3

Uranium 238 
4.31 10,0 U GAM 2.72 U -0.6

Americium 241 0.039 0.300 U GAM u 0.161 U 1.5

Lab id 7EBRdL
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Date:
To:
From:
Project:
Subject:

20 September 2012
Washington Closure Hanford Inc. (technical representative)
ELR Consulting
1OON Field Remediation - Soil Full Protocol - Waste Site UPR-100-N-6
Diesel Range Organics - Data Package No. K3969-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K3969
prepared by Lionville Laboratories Inc. ([LI). 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
J1PWW2 8/7/12 Soil C See note 1
J1PWW3 8/7/12 Soil C See note 1
J1PWW4 8/7/12 Soil C See note 1
J1PWW5 8/7/12 Soil C See note 1
J1PWW6 8/7/12 Soil C See note 1
J1PWW7 8/7/12 Soil C See note 1
J1PWW8 8/7/12 Soil C See note 1
J1PWW9 8/7/12 Soil C See note 1
J1PWXO 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 - 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). Appendices 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



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 LCS 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:

- 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".

* 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.

0 4



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

no qualification is required

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (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 I

Glossary of Data Reporting Qualifiers



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

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

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

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

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

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

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

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

07



Appendix 2

Summary of Data Qualification



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

L_ __ 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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264WelshbPool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-189 Reported:
WC-anord Ic.Project Number: K3969 08/20/2012 12:31

2620 Fermi Avenue Project Manager' Joan Kessntd
Richland WA, 99354Ps

Extractable Petroleum Hydrocarbons by SW846 8015

Lionville Laboratory

Reporting Units Dilution Batch Prepared Analyzed Method

An~lyteResult and Qualifier Limnit

j1PWWI (1208031-01) Soil -L01101421 81102105

SurogtC.p~r~hYI79% 39-129 20811) 08/14/2012 08/17/2012 8054
Surrogate:P-Terpaenyl 1900 j 3340 ug/kg dry 1 L20111 08/14/2012 08/17/2012 9015M
Diesel Range Organics 3790 1 -T 10000 ug/kgdry I 1208 0
Motor Oil

surro e 1208031-02) Soil69% 39129 L208111 0814/2012 08/17/;012 8015M
Surrogate: p-Terphenyl 880 1 3460 ug/kg dry 1 L208111 08/14/2012 08/17/2012 SOI5M

Diesel Range Orgsnics 10400 U 10400 ug/kg dry 1 L208111 08/142012 08/17/2012 9015M

motor Oil

jlpWw3 (1208031-03) Sol 281 1102 01721 05

Surrogate p-Terphenyl 391 ug/kg dry 20111 08/12012 08/17/2012 8015M

Diesel Range Organics 886 J1 U 3390 ug/kg dry I 1208111 08/14/2012 08/17/2012 8015M

Motor Oil 
10200 u 10200 ug

j IpWW4 (1208031-04) So1 281 81421 817l1 05

SurZ~C~ -erhflI82% 39-129 £208111 08/14/2012 08/17/2012 8015M
Surrogate:p-Terphenyl 3390 U 3390 ug/kg dry 1 1208111 08/14/2012 08/17/2012 8015M
Diesel Range Organics 8220 J 10200 ug/kg dry L 12081

Motor Oil

jpWWs (1208031-05) S% 39 8142012 08172012 8015

Surrogate: p-Terphenyl 3350 ugkg dry L208111 08/14/2012 08/17/2012 8015M

Diesel Range Organics 3350 U1 30 ug/kg dry 1 208111 0811412012 08/17/2012 8015M

Motor Oil 12800 10100 u0

J1PWW6 (1208031.06) Soil 7%3-2 281 81102 01721 0,,

Surrogate: p-TerphenY 3ugg dry I L2081 11 08/14/2012 08/17/2012 8015M

Diesel Range Organics 20700 9680 ug/kg dry 1 120811

Motor Oil

11 00000 013



264 Welsh Pool Road
Exton: PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189 Repo

2620 Fermi Avenue Project Nunber: K3969 08/20/2012R12:31

Richland WA, 99354 Project Manager: Joan Kessner

Extractable Petroleum Hydrocarbons by SW846 8015

Lionvilie Laboratory

RRu u ei g, Units Dilution Batch PMared Analyzed Method

Analyte Result and Qualifier Limit

51 PWW7 (1208031-07) Soil
L~o8 1108141212 8/]1/2012 8015M

Surrogate: p-Terphenyl 80% 39-129 L208 111 0/14/2012 08/17/2012 8015M

Diesel Range Organics 3360 U 3360 ug/kgdy 1 1208111 08/14/2012 08/17/2012 8015M

Motor Oil 11800 10100 u&gdry I L20811 09/1412012 08/17/2012 8015M

JIPWWS (1208031-O8) Soil L.081 081102 08117/2012 80-15H

Surrogate: p-Terphenyl 71 % 39-129 1 l208111 08/14/2012 08/17/2012 8015M

Diesel Range Organics 3290 U 3290 ug/kg dry 08111 08/14/2012 08/17/2012 OSM

Motor Oil 17500 9860 ug/g dry I L20811i 08/14t2012 08/17/2012 8015M

JIPWWV9 (1208031409) Soil L28 101421 0817/W012 '801im

Surrogate: p-Terphenyl 74 % 39-129 1 208111 08/14/2012 08/17/2012 801sM

Diesel Range Organics 3320 U 3320 ug/kg dry 1 L208111 08/14/2012 08/17/2012 SoI5M

Motor Oil 26600 9950 ug/kgdry I 1208111 0814/2012 08/17/2012 B801M

JlPWX0 (1208031-10) Soil 081 81421 08/17/2012 8i015M

Surrogate: p- Terphenyl 70% 39-129 L208111 08/14/2012 08/17/2012 8015M

Diesel Range Organics 1220 J 3290 ug/kgdry 1 L208111 08/14/2012 08/17/2012 SOISM

Motor Oil 9870 U 3 9870 ugflgdry 1 1208111 08/14/2012 08/17/2012

JlPWXI (1208031-11) Soil

Surrogate: p-Tephenyl 84 % 39-129 1L208111 08/14/2012 08/17/2012 8015M

Diesel Range Organics 18800 3330 ug/kg dry 1 120g111 08/14/2012 08/17/2012 8015M

Motor Oil 
31400 T 9990 ug/cg dy 1 1208111 081412012 08/17/2012 8015M

J1 PWX2 (1208031-12) Soil

Surrogate. p-Terphenyl 78 % 39-129 L208111 08/14/2012 08/17/2012 8015M

Diesel Range Organics 1 30000 ug dry 1 L208111 08/14/2012 08/1712012 9015M

Motor Oil 10000U 000 u/gy 1 1281 084/02 01702 81M

12 000000014



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189 Reported:

2620 Fermi Avenue Project Number: K3969 o/20/201212:3

Richland WA, 99354 Project Manager: Joan Kessner

Extractable Petroleum Hydrocarbons by SW846 8015

Lionville Laboratory

RpLimit Units Dilution Batch Prepared Analyzed Mthod

AnalytC Result and Qualifier Rering

JJPWX3 (1209031-13) Soil
L2011 0111212 08/17/2012 8015M

Surrogate:p-Terphenyl 79 % 39-1 29 L2081!1 08/14/2012 08/17/2012 80/SM

Diesel Range Organics 2790 : 9310 u/kg dry I L208111 08/14/2012 08/17/2012 .O01M

Motor Oil 6590 J 9630 ug/lg dry I L2
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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

1 *" 9Fax 

(610) 280-3041

A I 0 r sc CoW!" Case Narrative

Client: RC-189 K3969 W.O. #: 60049-001-001-0001-00
Le#: WC-HANF D CDate Received: 08-09-2012

LVL #: 1208031

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. 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.

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. I 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 d ign as verified by the following signature.

s aaels 
Date

LvL Laboratory Manager

rpdata\202dO\wc hxnfonX't20803 tjs.doc

The results presented in this report relate only to the saaytical testing and conditiom6 of the sasrnples at receiptmandduring storage. All pages of this repo"t ame iteral partsOfthe analyic&I

data- nerefore, this report should only be reproduced in its entirety of pages.
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REUSRC-89-88 "'p I e (3

Washigtn Con-an Cotact Teleohne No. Prolect Coordinator PriceCode "taTuaroud

S J4 jt . 37546CF't- -KESSNER, JH Pn

Saumlnoa LocatIn No.

Proflt~fiOOW tLiF$te - ~ JPR-I( 2N346 tOSUn -dRC48-

Meld LefbOnkdOa nt~i.t'Is'Io COApO 0 61V16W 41 M tod of Shiome nt
- Field Loth66kNO de

Shitme- -- , A 81 fst ro tNot-7l-Bill of Ladine/Air Bill No. 5O P C

SECTIONUE: Shioned Ta - Tu-

POSSIBLE SAMPLE HAZARDS/REMARK 4C NOWod NO" O cO"

otendal Rad C- D 0 T L I m vK Preservation 
_W G/ - GIP G G

Aq Type of Container ~/ G

p ecal Handling and/or Storage 
0 .--

No. of Container-s)5 50m 0L 50m
Col C0nL 6ZZ- 120nL 120oL 120,L 500ml,

Voue smo cw.'iu sek.a(2) n TPH-Diesd P^ATU11 (3 inhwl oI pow rb

SAMPLE ANALYSIS

MSa+ple DarSmSakN. Sample Date5

J IPWW1 SOIL

JIPWWV2 SOILY 
Y

JIPWW3 SOIL - Y-

JIPWW4 SOIL 7/ Y- ' S

ii1PWW5 SOIL -/ TI i 7 E :JMatrix*
CHAI OF OSSESIONSigu/Print Names SPECIAL INSTRUCTIONS3W

Relinq"e Bynr D~Nmrne 9 MR In() C Metl - 0IR(lnotW)( letmAdtnoy mnc l- cylmBrm s-w-

Dtm Rcve ySod n(2) IC Animn - 30D.0 (Bromide, Chloride Fkrd-NtrtKrt, lVit, ufn;N2/43- Ww

Rel3512;he pmvi (Sot) 9045 A-Ak

jy/R~~~~~~rpovDaedim Frm W345eeve YSD iI 3 ; pH(SSpe) (Client~ist){(Americkum-241 Cesiurr,137, Cobalt 60 Europiwi-152, Europi=m-154. D&.C..s54.

Relnqushd B/Reovd FomEuropiun-55, Radium-226) ... km

Rhnq rm Date/Trnme R BDatc(Tinz 

W-e

Reinqiuished ByrRemved From Dateffimie Received By/Stred In 
X0

elktisad-yl~rnmd Fom Daterrunt Received By/Stored In;i Dateffre 
D T

LABORATORY Received BY 
TteDtfi

SECTIONDspsdy 
an

FINAL SAMPLE Disposa MeddD~ 

- yDtri

DISPOSMTON

WCH-EE-011



RC4948 rae 2of o'r

Washn-tn Cosue Hnfod CAIN OF CUSTO'DY/SAMPLE ANAY S REQUEST R-8-8 q

Wasinto Cornsure Contard TCphn -o Proiect Coordinator .Price code *at T rnaround,

C75463V- Conac SSNER, iJH-a
Coteto Jande7/-488SAF No. ,

- riciestain Samnolite Lvastion.- e
ProeetDesenaioA- iFLI)DsAiMeification samipte -

41 - Aj I'. -ield Loebkdo;,, 
Mehd hnvent

Shipe To, 652o Bill of LadlnrJAir Bill No.OPC
- ~~ O ffiteP Poerwty " A / 0 ----7

POSSIBLE SAMPLE HAZARDS/REMARKS C 4c_ Cootc 4CCol4C C1061 C Col4C Oft Ne Nw oe tN

Potentiat Rad /..DDT i Preservation GP G a / /
f f- -G/P G/P O G G l I /

Type of Container -- --

S p e c i a l H a n d l i n g a n d / o r S t o r a g e Io 1f C0nr s - - - - - - 1 0 0

Cool 4C No fotie~) 12OmL 6 OmL 120MI, 12nL 10L 5of Dm 0M

Volume -- em i T -De As

-rn~t 
WrP D+ " m NI

SAMPLE ANALYSIS

4 Sal DateSample Titne
Sample No. Matrix aVeDt

J1PWW6 SOIL 1057

JIPWW47 SOI -Z7

J1PWW8 SOIL 45-7-Z IX X

jipvvg S0L -7--IqI-

CHAIWX O POSESIO sigufint Nanms SPECIAL INSTRUCMONS

CHAIN r 1 IPMmb-60 T OFoL~u List)SIO (Ahnu Antiouy, Amenic, Badrim, Beaytlim, BmMn sf-sww.

elio~d w yRerve~ imeceived Bytomd In ( M /Titne 
sw.

finq/ris .7 11 n i2d IyCtr Anon - 30. (B ie DChe/,i Fitoride, Nitrale, Nitrite, Phosp*Ate, Sulfate) 0.03 4o

F,., LOCO-N~ri""101 3 -mil-dy/SuwdDntne (3) Gomm Spec (CNent LUst) (Amwticixn241, Cesium-3,Cb I5 u i-15, v- s

RelnqisedByRemve Fom Deflie O 3 cevedByStre I Europiun- 155, Radiumn-226) OLD 41

e ved From Df~in y; 
YL~

Knqu~wd Bitw RomDae/frm eceived By/St*red To 
AT

1einquised-By/Rcmwvd Fmom -

DatJfiix

LABORATORY it-cied By

SECTION Dsoe~

FINAL SAMPLE Ditpo"aW etod

DISPOSITION

WCH-EE-011



--OUS RC 189-088.'"i*

Washigton-liclsr Hafo~- CAN OF CUSTODY/SAMPLE ANALYSIS RoEtoEdinto
a~int~ COur Hnfrd .Comnn l entact J" Nv Plce Code Data Turnaround

lee~~hrist~ .E:6210 of Ldchd NoA. B N

SMeho _& _orn ._-----~-Nke M

65 PreserS-16n - - ---- tP

Potential Red 4D1 Pr-eG/rvGtioG

Type of Container - -

S p e c i a l H a n d l i n g s t d o r S t o r a g e Io .f C1tn r s 0- 1 1m . 0

Cool 4C No fCnanrs 20rnL 60miL 10L 10l 2M 0m WV 0

volumwe o Cb 4
(2~bo* Des wbmu se e

SAMPLE ANALYSIS

MaSamxle Date Sample Titn

J1PWX1 SOIL 0
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D E

LEVEL:

PROJECT: U , I0O.P-, -C DATAPACKAGE: to

VALIDATOR: LAB: DATE:

SDG:

ANALYSES PERFORMED

8015 8021 8141 8151 8315

WTPH-HCID WTPH-G WTPH-D

SAMPLES/MATRIX:

1 DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
YN/A

Technical verification documentation present? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initil caibratons. cceptbl?.. ................................................................................ 
Yes No N/A

Yes No /
Initial calibrations acceptable?9 .... - -.--------- " " e /

Continuing calibrations acceptable?......... ..-- . .--"- - Y es N N /A

Standards traceable?... . ... . . . . . . . . . . . . . . . .-- ."-- - . . . . . . . . . . . . . . . . . . . . . . . . .
- - Yes N N/A

Standards expired?..........
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Calculation check acceptable? 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 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)........................................Yes No

Calibration blank results acceptable? (Levels D, E)....................................o

Laboratory blanks analyzed? 
.......................- No N/A

Laboratory blank results acceptable?.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Field/trip blanks analyzed? (Levels C, D, E).A.........................................

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

Transcription/calculation errors? (Levels D, E)....................................... Yes No

Comments: 
iA -

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

Surrogates/system monitoring compounds analyzed? ...... - .-- No N/A

Surrogate/system monitoring compound recoveries acceptable?.....-.-.-. ---- Ye No

Surrogates traceable? (Levels D, E) .............................................. Yes N

Surrogates expired? (Levels D, E) -A................................................. N

MS/MSD samples analyzed? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  No N/A

MS/MSD results acceptable? 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes o N/A

MS/MSD standards NIST traceable? (Levels..... D..... ........................................................ .. esN
MS/MSD standards NIST traceable? (Levels D, E)...... -----.... --.... s...

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

LCS/BSS samples analyzed? 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LCS/BSS results acceptable?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Standards traceable? (Levels D, E) ............................................... Yes N

Standards expired? (Levels D, E). .............................................. Yes No

Transcription/calculation errors? (Levels D, E) ...................................... Yes N/A

Performance audit sample(s) analyzed? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Y No

Performance audit sample results acceptable? -- - Yes No N/

Comments: -- 

00 AAJA~ A-IS ,'-i41L C's ~ II I I
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E) No N/A

Duplicate RPD values acceptable? . .. ....... . .. . . .. .  . . . . . . . . . . . .  No N/A

Duplicate results acceptable? .....................
Ye--- No N/A

MS/MSD standards NIST traceable? (Levels D, E) ................ ................... Yes N

MS/MSD standards expired? (Levels D, E) .... - -- No N/A

Field duplicate RPD values acceptable?... Y . -- es No N/A
Fielddupliate R D vaues a cepta le? ......................................w................................I............. 

Yes/

Field split RPD values acceptable?............. . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes N

Transcription/calculation errors? (Levels D, E) ...................................... Yes No

Comments:

6. HOLDING TIMES (all levels) sNo N/A

Samples properly preserved? . . . . . . . . . . . . . . . . . ... . .---- . . . .  .  No N/A

Sample holding times acceptable? ~~~~... .............................................................................. 
Y R No N/A

Sample holding times acceptable9 . . . . . . . . . . . . . . . .. . . . .--

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? .  . . . . . . . . . . . . .
..................................................-... ... No

Results supported in the raw data? (Levels D, E)..................................... Yes N

Samples properly prepared? (Levels D, E).......................................

Detection limits m eet RDL?..............-----..-.---............ .......... Yes J N/A

Transcription/calculation errors? (Levels D, E) ...................................... Yes No

Comments: 
/C

9. SAMPLE CLEANUP (Levels D and E) Yes A

Fluoricil @ (or other aborbant) cleanup performed? .  . . . . . . . . . . . . .
........................................................ Yes No /A

Lot check performed? ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

Check recoveries aceptable?..... .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Check materials traceable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..----.--- --........ Yes No N/A

Check materials Expired?..... . .. .. . . . . - --. . . "Ye. . /. . . . . . . . . . . . . . . . . . A

Analytical batch QC given similar cleanup? 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors?.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:
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264Welsh Pool Road
Exton* PA 19341

- Phone: 610-28"M00
Fax: 610-280-3041

W C-Hanford, Inc. 
Rejerte : K39 9:

2620 FermI Avenue 
Project Manager: Joan Kessner

Richland WA, 99354

Extractable Petroleum Hydrocarbons by SW846 8015 - Quality Control

Lionville Laboratory
RPD

riuad Spike Sore %REC RPD Limit

Result and QnutiUnits

Batch L208111 - SW 3540C

B l aW 3 5 4 0 C 1 - 1p r e a r e d : 0 8 / 1 4 / 2 0 1 2 A n a y z d 0 8 / 1 7 / 2 0 1 2

DB l BanKe)O333U 3330 ug/kg wet

Diesel Range Organics 32000 330 ugkg wet

Motor Oil 2

Surrogate: p-Terphenyl Sore 123 e 0 1 88 0/7/2022-

Prepsred 0/1/201 Analzen 08s 9O-(L208081 1 11-MSI -50 -3330----- ug/kg wrt 66573 19 00 6 42433.

Diesel Range Organics320330 gkgwt66.53 9-9

Surrogate: p-Terphenyl 
:50u/kdy 

6 .33 3 2

Mat~x pik Du (LOS11~M D1)Source: 1208031-01 Prepared: 08/142012 Analyzed: 08112012

Matrix Spikt DL011-S) 500 33u/gdy 67 90 5 4-3

Diesel Range Organics 
48031 

sk r 69 906 213 ~4

surogate, p-Terphenyt 
5520 

ug/kg dy 661.9 82 39-129

Diee Ragranics 540 ug/kg dry 6619.9 82 3-2

Surrogate: p-Terphenyl

00000001 6
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a,

Date:
To:
From:
Project:
Subject:

20 September 2012
Washington Closure Hanford Inc. (technical representative)
ELR Consulting
10ON Field Remediation - Soil Full Protocol - Waste Site UPR-100-N-6
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 8/7/12 Soil C See note 1
J1PWW2 8/7/12 Soil C See note 1
J1PWW3 8/7/12 Soil C See note 1
J1PWW4 8/7/12 Soil C See note 1
J1PVVW5 8/7/12 Soil C See note 1
J1PWW6 8/7/12 Soil C See note 1

J1PWW7 8/7/12 Soil C See note 1
J1PWW8 8/7/12 Soil C See note 1
J1PWW9 8/7/12 Soil C See note 1
J1PWXO 8/7/12 Soil C See note 1
JIPWXI 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
JIPWX4 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.
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 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

01
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are as follows: Soil samples must be analyzed within 6 months for ICP metals
and 28 days for mercury.

All holding times were acceptable.

Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed

through each sample preparation and analysis procedure, must be prepared and

analyzed with every sample delivery group. In the case of positive-blank results,

samples with digestate concentrations less than five times the preparation blank

value have had their associated values qualified as non-detected and flagged

"UJ". Samples with concentrations of greater than five times the highest blank

concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract

required detection limit (CRDL), all nondetects are rejected and flagged "UR"

and all detects that are less than ten times the absolute value of the associated

preparation blank result are qualified as estimates and flagged "J". If the

absolute value of the negative preparation blank is greater than the instrument

detection limit (IDL) and less than or equal to the CRDL, all nondetects are

qualified as estimates and flagged "UJ" and all detects less than ten times the

absolute value of the blank are qualified as estimates and flagged "J". If the

sample results are greater than ten times the absolute value of the preparation

blank, no qualification is necessary.

All preparation blank results were acceptable.

Field (Equipment) Blank

One field blank (J1 PWX4) 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



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.
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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".

* 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".

* 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.



Appendix 1

Glossary of Data Reporting Qualifiers

65



Qualifiers which may be applied by data validators in compliance with WCH validation

SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the

sample. The value reported is the sample quantitation limit corrected for

sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the

sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to

a minor QC deficiency identified during the data validation, the associated

concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - 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.

R - Indicates the compound or analyte was analyzed for, detected, and due to

an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the

sample. Additionally, the data is unusable due to an identified major QC

deficiency.

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

data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid

for some specific applications (i.e., usable for decision-making purposes).
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Summary of Data Qualification



INORGANIC DATA QUALIFICATION SUMMARY*

SDG: K3969 REVIEWER: Project: PAGE 1 OF I
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 Welb Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-290-3041

Inc 
Project: RC-189

WC-Hanford, Inc. Projectbr K3969 ere:2620 Fermi Avenue Project Number/ K3969 01 :

Richland WA, 99354 Project Manager Joan Kessner

J1PWW1
1208031-01 (Soil)

Reporting Uis Dlto ac nlzd Mto

Analyte Result and Qualifier Leit units Dilution Batch pred Matyzed Mcthod

Lionville Laboratory

Metals by SW846 6000/7000 series 4.56 mgkg dry L208078 08/122012 08/17/2012 6010B

Aluminum 0 4.56 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Antimony 0.547U 0.9 mg/kg dsy I L208078 08/1212012 08/17/2012 6010B

Arsenic 2.86 0.912 mg/kg dry 1 L208078 08/12/2012 08/1712012 6010B

Barium 63.1 0.456 mg/kg dry I L208078 08/12/2012 08/17/2012 6010

Beryllium 0.257 0.182 mg/kg dry I L208078 08/1212012 08/172012 6010B

Boron 1.24 B 1.82 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.104 B 0.182 mg/kg dry 1 L208078 08/12/2012 08/1712012 6010B

Calcium 5890 91.2 mg/kg dry 1 L208078 08/122012 08/17/2012 6010B

Chromium 11.6 0,182 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cobalt 5.71 .82 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Copper 12.4 0.912 mg/kg dry t L208078 08/1212012 08/17/2012 6010B

Iron 17200 18.2 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Lead 3.64 0.456 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Magnesium 4070 68.4 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Manganese 278 4.56 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Molybdenum 0.361 B 1.82 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Nickel 10.0 3.65 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Potassium 1260 365 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0274 U 0.274 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Silicon 4.912 1.82 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Silver 0.182 U 0.182 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Sodium 234 45.6 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Vanadium 40.9 2.28 mg/kg dry I L209078 081121012 08/1712012 6010B3

Zinc 
36.6 9.12 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Mercury 0.0244 U 0.0244 mg/kg dry 1 L208113 08/15/2012 08/16/2012 7471A

OOe000e 43
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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 Reported:
2620 Fermi Avenue Project Number: K3969 0&t1/2012 08:22
Richland WA, 99354 Project Manager: Joan Kessner

J1PWW2 C

1208031-02 (Soil)

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

[Analyte

Lionville Laboratory

Metals by SW846 6000/7000 series 65- L208078 08/12/2012 08/17/2012 6010B

Aluminum 6580 3 4.98 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Antimony 0.598 UC 0.598 mglkg dry I 1208078 08/12/2012 0/721 00

5.42 0.996 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Arsenic 41.8 0.498 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Barium 0.273 0.199 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Beryllium 1.24 B 199 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.0749 B 0.199 mg/kg dry I 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 1208078 08/12/2012 08/17/2012 6010B

Cobalt 6.02 1.99 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Copper 16.3 0.996 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Iron 18400 19.9 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Lead 3.83 0.498 mg/kg dry 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 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Molybdenum 0.556 B 1.99 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Nickel 7.55 3.98 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Potassium 881 398 mg/kg dry I 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 1.99 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silver 0.199 U 0.199 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Sodium 499 49.8 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Vanadium 51.7 2.49 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Zinc 42.3 9.96 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Mercury 0.0264 U 0.0264 mg/kg dry 1 L208113 08/15/2012 08/16/2012 7471A
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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 Rp/2/2d2 08:22

Richland WA, 99354 
Project Manager: Joan Kessner

1208031-03 (Soil)

Resuicand 
Reporting Units Dilution Batch pcpaied Analyzed Method

EAnalyte:: Rsl n ulfe ii

Lionville Laboratory

Metals by SW846 6000/7000 series 4,08 g/kg dry I L208078 08/12/2012 09/17/2012 60tOB

Aluminum 7820 mgkg dry I L208078 08/12/2012 08/17/2012 6010B

Antimony 0.489 U 048 mgkg dry 1 L208078 08/12/2012 08/17/2012 6010B

Arsenic 3.03 0.815 mg/kg dry 1 L208078 08/12/2012 08/1712012 6010B

Barium 65.5 0.408 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.286 0.163 mg/kg dry I L20807
8 08/12/2012 08/17/2012 6010B

Boron 1.26 B 163 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.0907 B 0.163 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Calcium 4280 81.5 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Chromium 11.4 0.163 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cobalt 5.80 -63 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Copper 13.1 ' 0.815 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Iron 17100 16.3 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Lead 3.91 0408 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Magnesium 4350 61.1 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Manganese 276 4.08 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Molybdenum 0.374 B 1.63 mg/kg dry I L208078 08112/2012 08/17/2012 6010B

Nickel 10.5 3.26 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Potassium 1300 326 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.245 U 0.245 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Silicon 186 1.63 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silver 0.163 U 0.163 mgkg dry 1 L208078 08/12/2012 08/17/2012 6010B

Sodium 210 40.8 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Vanadium 41. 2.04 mg/kg dry 1 L208078 08/12/2012 08/172012 6010B

Zinc 
35.6 8.15 mg/kg dry I 1208078 08/1212012 08/17/2012 6010B

Mercury 
0.0280 U 0.0280 mg/kg dry I L20811

3 08/15/2012 08/16/2012 7471A

12



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

A d~,iilo V ~ o'-,rnV cSAAjOr~'

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

JIPWW4
1208031-04 (Soil)

Analyle Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals by SW846 6000/7000 series I T -Q-78 081"0l12 08/17/2012 6010B
L2.8/7 mgi2202 8/7/U1 6y0

S 4.73

U 0.568

0.946

0.473

0.189

B 1.89

B 0.189

94.6

0.189

1.89
0.946
18.9

0.473

70.9

4.73

B 1.89

3,78

378

U 0.284

1.89
U 0.189

47.3

2.36

9,46

U 0.0306

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208113 08/15/2012 08/16/2012

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

60 OB

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

7471A

13 000000046

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

6890
0.568

2.47

56.9

0.259

1.73

0.0950

4750

8.97

6.13

12.1

17600

3.68

3810

280

0.465

9.04

1140

0.284
499

0.189

281

43.9

37.0

0.0306



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-2W3000

V Fax: 610-2W03041

Project: RC-189
WC-Hlanford, Inc. poetNmr:K99Reported:

2620 Fermi Avenue Project Number: K3969 08/21/2012 08:22

Richland WA, 99354 
Project Manager: Joan Kessner

J1PWW5 e
1208031-05 (Soil)

Reporting Units Dilution Batch Prepared Anayzd Mehod
AnalytcResult and Qualifier Lin-it

Lionville Laboratory

Metals by SW846 6000/7000 g d 78 08/12/2012 08s17e2012 6010B

Aluminum 6020 4.40 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Antimony 0.527 U 0.527 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Arsenic 4.54 0.79 mg/kg dry I L208078 08/12/2012 08117/2012 6010B

Barium 42.4 0.440 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.228 0.176 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Boron 1.25 B 1.76 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.0962 B 0.176 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Calcium 9190 87.9 mg/kg dry i L208078 08/12/2012 08/17/2012 6010B

Chromium 737 0.176 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Cobalt 5.59 1.76 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Copper 13.2 3 0.879 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Iron 16800 17.6 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Lead 4.06 0.440 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Magnesium 3800 65.9 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Manganese 271 4.40 mg/kg dry I L208078 08112/2012 08/17/2012 6010B

Molybdenum 0.407 B 1.76 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Nickel 7.97 3.52 mg/kg dry 1 L208078 08112/2012 08/17/2012 6010B

Potassium 1060 352 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Selenium 0.264 U 0.264 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Silicon 169 U 1.76 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silver 0.176 U 076 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Sodium 229 44.0 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Vanadium 43.4 2.20 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Zinc 
38.6 8.79 mg/kg dry I L208078 08112/2012 08/17/2012 601013

Mercury 
0.0242 U 0.0242 mg/kg dry I L208113 08/152012 08/16/2012 7471A

14000000047



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

A 4.kk . . T..-- -VkOC-"tr

WC-Hanford, Inc. Project: RC-189 Reported:

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

J1PWW6
1208031-06 (Soil)

Analyte Result and QwAlilcer LiUt units Dilution Batch Prepred Analyzed Method

Lionville Laboratory

AMintmy 72. 4.50 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Antimony 0.540 0.540 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Arsenic 2.98 0.899 mg/kg dry I L208078 08/122012 08/17/2012 6010B

Barium 56.1 0.450 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Beryllium 0.276 0.180 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Boron 1.58 B 1.80 mg/kg dry I L208078 08/122012 08/17/2012 6010B

Cadmium 0.102 B 0.180 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Calcium 5200 89.9 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Chromium 11.4 0.180 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Cobalt 5.79 1.80 mg/kg dry 1 L208078 08/12/2012 08/1712012 6010B

Copper 14.2 0.899 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Iron 17600 18.0 mg/kg dry I L208078 08/12/2012 08/1712012 6010B

Lead 4.61 450 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Magnesium 3900 67.5 mg/kg dry 1 L208078 08/12/2012 08/1712012 6010B

Manganese 285 4.50 mg/kg dry I L20807S 08/12/2012 08/17/2012 6010B

Molybdenum 0.417 B 1.80 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Nikel 10.9 .0 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Potassium 1360 360 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.270 U 0.270 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silicon 179 1.80 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silver 0.180 U 0.180 mg/kg dry 1 L208078 08/12/2012 08/1712012 6010B

Sodium 225 45.0 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Vanadium 43.2 2.25 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Zinc 38.8 8.99 mg/kg dry 1 L208078 08/12/2012 08/1712012 601013

Mercury 0.0239 U 0.0239 mg/kg dry 1 L208113 08/1512012 08/16/2012 7471A

15



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

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

J1PWW7

1208031-07 (Soil)

RpriResult and uifier Li t Units Dilution Batch Prepared Analyzed Mctbod

Analyte Rsl n ulfeii

Lionville Laboratory

Metals by SW846 6000/7000 series 7710 L208078 08/12/2012 08/17/2012 6010B

Aluminum 70 3 4.324 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Antimony 0.524 U 2 3  0,524 mg/kg dry I L208078 08/12/2012 08/17r2012 6010B

Anic 2.78 0.873 mg(kg dry 1 L208078 08/12/2012 08/1712012 6010B
Arsenic 53.3 0.437 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Barium 0.273 0.175 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Beryllium 1.24 75 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.0949 B 0.175 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Calcium 4330 87.3 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Chromium 11.5 0.175 mg/kg dry I L208078 08/12/2012 08/1712012 6010B

Cobalt 5.76 1.75 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Copper 14.6 0.873 mg/kg dry 1 L208078 08/12/2012 08/1712012 6010B

Iron 17200 17.5 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Lead 4.27 0.437 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Magnesium 3830 65.5 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Manganese 278 4.37 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Molybdenum 0.348 B 1.75 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Nickel 10.8 3.49 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Potassium 1320 349 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.262 U 0.262 mg/kg dry 1 L208078 08/12/2012 08/172012 6010B

Silicon 186 1.75 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silver 0.175 U 0.175 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Sodium 265 43.7 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Vanadium 43.7 2.18 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Zinc 35.7 8.73 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Mercury 0.0285 U 0.0285 mg/kg dry I L208113 08/15/2012 08/16/2012 7471A

1600000049



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-250-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189 Reported:

2620 Fermi Avenue Project Number: K3969 R8/21/2012 08:22
Richland WA, 99354 Project Manager: Joan Kessner

J1PWW8
1208031-08 (Soil)

Repontng Units Dilution Batch Prepared Analyzed Method
Result and Qualifier Limit

Lionville Laboratory

A- tain bm 7110 wo4.1 
m /c diy I L208078 08/12/2012 08/17/2012 6010 B

Antimony 0.494 U 0.494 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Arsenic 2.83 0.823 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Barium 62.2 0.411 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.234 0.165 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Boron 1.03 B 1.65 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.0933 B 0.65 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Calcium 6520 82.3 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Chromium 15.8 0.165 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cobalt 5.29 1.65 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Copper 13.6 0.823 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Iron 15800 16.5 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

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 mgfkg dry 1 L208078 08/12/2012 08/17/2012 6010B

Molybdenum 0.3 B 1.65 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Nickel 12.9 3.29 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Potassium 1080 329 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.247 U 0.247 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silicon 484 25 1.65 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Silver 04165 U 0.165 mgfkg dry 1 L208078 08/12/2012 08/17/2012 6010B

Sodium 258 41.1 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Vanadium 40.5 2.06 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Zinc 
36.6 8.23 mg/kg dry I L208078 08/12/2012 08/17/2012 601013

Mercury 0.0274 U 0.0274 mg/kg dry I L208113 08/15/2012 08/16/2012 7471A

000000050
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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 08:22

J1PWW9 f
1208031-09 (Soil)

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

Lionville Laboratory

Metals by SW846 6000/7000 series
4.11

U 7 0.493

0.822

0.411

0.164

B 1.64

B 0.164

82.2

0.164

1.64

0.822

16.4

0.411

61.7

4.11

B 1.64

3.29

329

U 0.247

1.64

U 0.164

41.1

2.06

8.22

U 0.0266

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

1208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/1212012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/17/2012

L208078 08/12/2012 08/16/2012

L208113 08/15/2012 08/16/2012

6010B
6010B

6010B

6010B

6010

6010B

6010B

6010B

6010B3

6010B

6010B

6010B

6010B

6010B

6010B

6010B

60101B

6010B

6010B

6010B

6010B

6010B

6010B

6010B

7471A

18 000051

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

7470

0.493

2.60

53.0

0.265

1.33

0.0979

4340

11.9
5.31
13.2

16100

4.30

3750

266

0.312
9.71

1320

0.247

184

0.164

247

38.9

36.3

0.0266

*IV



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Iianford, Inc. Project: RC-189 Reported:

2620 Fermi Avenue Project Number: K3969 R8 p 08:22
Richland WA, 99354 Project Manager: Joan Kessner

JIPWX (L
1208031-10 (Soil)

Anl~ eutadReporting nayzd Mthd
LAnalyte Result and Quaif imit Units Dilution Batch Prpwerd Analyzed Mcthod

Lionville Laboratory

Metals by SW846 6000/7000 series 35 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Aluminum 6980 4352 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Antimony 0.522 U 0.522 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Arsenic 2.31 0.870 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Barium 66.0 0.435 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.259 0.174 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Boron 1.23 B 1.74 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010

Cadmium 0.0946 B 0.174 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Calcium 6380 87.0 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Chromium 9.40 0.174 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Cobalt 5.41 1.74 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Copper 12.6 0.870 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Iron 16900 17.4 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Lead 3.41 0.435 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Magnesium 4240 65.3 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Manganese 265 4.35 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Molybdenum 0.339 B 1.74 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Nickel 9.48 3.48 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Potassium 1380 348 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.261 U 0.261 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silicon 278 U 1.74 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Silver 0.174 U 0.174 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Sodium 2890 43.5 mg/kg dry I L208078 08/12/2012 08/17/2012 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 I L208078 08/12/2012 08/17/2012 6010B1

Mercury 0.0275 U 0.0275 mg/kg dry I L208113 08/15/2012 08/16/2012 7471A

19



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

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

JIPWFX1

1208031-11 (Soil)

FI &Result and Qualifir Liit Units Dilution Batch Prepared Analyzcd Method

Lionville Laboratory

Metals by SW846 6000/7000 series L208078 08/12/2012 08/17/2012 6010B

Antimony 0.574 U 0.574 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Arsenic 2.49 0.956 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

arsum 50.8 0.478 mg/kg dry 1 1208078 0811212012 08/17/2012 60 lOB
Barium 0.207 0.191 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.999 B 1.91 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Boron 0.0825 B 0.191 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Cadmium 10600 95.6 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Calcium 9.62 0.191 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Chromium 5.58 1.91 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Cobalt 13.3 0.956 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Copper 17100 19.1 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Iron 5.80 0.478 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Lead 4150 71.7 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Magnesium 258 4.78 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Manganese 0.313 B 1.91 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Molybdenum 8.63 3.82 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Nickel 959 382 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Potassium 0.287 U 0.287 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Selenium 206 1.91 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Silicon 0.191 U 0.191 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B
Silver 216 47.8 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Sodium 39.7 2.39 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B
Vanadium 38.8 9.56 mg/kg dry 1 L208078 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

00000005320



264 Welsh Pool Road
Exton,PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189 Re ried-
2620 Fermi Avenue Project Number: K3969 08/21/212 08:22
Richland WA, 99354 Project Manager: Joan Kessner

JIPWX2

1208031-12 (Soil) I
Reporting wd Aaye Mcto

Result and Qualifier Limit Units Dlution Batch Prepared Analyzed Method

Lionville Laboratory

Metals by SW846 6000/7000 series 3g5k d /

Aluminum 3150 4.48 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Antimony 0.538 U 0.538 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Arsenic 1.52 0.896 mg/kg dry 1 1,208078 08/12/2012 08/17/2012 6010B

Barium 45.3 0.448 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.174 U 0.179 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Boron 1.79 U 1.79 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.0668 B 0.179 mg/kg dry 1 L208078 08/12/2012 08/17/2012 60108

Calcium 4920 89.6 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Chromium 2.69 0.179 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cobalt 6.93 1.79 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Copper 11.6 0.896 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Iron 23400 17.9 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Lead 2.13 0.448 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Magnesium 3810 67.2 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Manganese 285 4.48 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Molybdenum 0.397 8 1.79 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Nickel 5.88 3.58 mg/kg dry 1 1208078 08/12/2012 08/17/2012 60108

Potassium 434 358 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.269 U 0.269 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Silicon 129 1.79 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silver 0.179 U 0.179 mg/kg dry I L208078 08/1212012 08/17/2012 6010B

Sodium 240 44.8 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Vanadium 68.1 2.24 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Zinc 71.5 8.96 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Mercury 0.0251 U 0.0251 mg/kg dry I L208113 08/15/2012 08/16/2012 7471A

000000054
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-1 Reported:

2620 Fermi Avenue Project Number: K3969 08R2o/2012 08:22

Richland WA, 99354 Project Manager: Joan Kessner

J1PWX3 V L

1208031-13 (Soil)

Reporting units Dilution Batch Prepad Analyzed Method

Result and Qualifier Limit

Lionville Laboratory

Metals by SW846 6000/7000 series -/212 08/17/2012 6010B

Aluminum 6920 5 1 L208078 08/12/2012 08/17/2012 6010B

Antimony 0.543 U 053 m dry I L208078 08/12/2012 08/17/2012 6010B

ArseniC 2.48 0.05 mg/kg dry 7 L208078 08/122012 08/17/2012 6010B

Barium 57.8 0.543 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.261 0.190 mg/kg dry 1 L208078 08/112/2012 08/17/2012 6010B

Boron 2.58 g dry 1 L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.0973 B 0.181 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Calcium 5290 0.181 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Chromium 9,33 1.81 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Cobalt 5.92 0.81 mg/kg dry 1 L208078 08/1212012 08/17/2012 6010B

Copper 12.6 0.5 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Cron 17300 0.11 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Lead 3.83 0.8 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Magnesium 3590 .5 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Manganese 290 18.1 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Molybdenum 0.464 B 1.82 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

NIckel 8.89 3.62 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Potassium 1150 32 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.271 U 0.271 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silicon 180 .681 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silver 0181 U 0.1 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Sodium 299 45.2 mg/kg dry I L208078 08/12/2012 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 mg/kg dry I L208078 08/12/2012 08/17/2012 60101B

Mercury 
0.0276 U 0.0276 mg/kg dry 1 L208113 08/15/2012 08/16/2012 7471A
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-11anford, Inc. 
Project: RC-189

2620 Frmi Avnue Project Number: K3969 Rportd:
2chin WA A99354 Project Manager: Joan Kessner 08/21/2012 08:22
Richland WA, 99354

JIPWX4

120803-14 (Soil) 
I-Z : ch

Analyte Result and Qualificr LmtUnits Dilution Bac Prepared Analyzed Method

Lionville Laboratory

Metals by SW846 6000/7000 series 
7/

Aluminum 201 4.72 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Antimony 0.566 U 0.566 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Arsenic 0.943 U 0.943 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Barium 2.05 0.472 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Beryllium 0.189 U 0.189 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Boron 1.89 U 189 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cadmium 0.189 U 0.189 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Calcium 30.4 B 94.3 9 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Chromium 0.189 U 0.189 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Cobalt 1.89 U - 1.89 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Copper 0.943 U 0.943 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Iron 297 18.9 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Lead 0.511 0.472 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Magnesium 19.5 B 70.8 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Manganese 8.21 4.72 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Molybdenum 1.89 U 1.89 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Nickel 3.77 U 3.77 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Potassium 44.1 B 377 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Selenium 0.283 U 0.283 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Silicon 0 U 1.89 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Silver 0.189 U 0.189 mg/kg dry I L208078 08/12/2012 08/17/2012 6010B

Sodium 47.2 U 47.2 mg/kg dry 1 L208078 08/12/2012 08/172012 6010B

Vanadium 0.368 B 2.36 mg/kg dry 1 L208078 08/12/2012 08/17/2012 6010B

Zinc 1.28 B 9.43 mg/kg dry I L.208078 08/12/2012 08/17/2012 6010B

Mercury 0.0290 U 0.0290 mg/kg dry 1 L208113 08/15/2012 08/16/2012 7471A
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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

J111ILLOFax (610) 280-3041

A d*Ision o eenOw M ciofn Case Narrative

Client: WC-HANFORD RC-189 W.O.#: 6 0049-001-001-0001-00

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).

7. 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 8 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

11w rea s presated n t is repotrlae oiy to the r y l msans ad condtion of the suwlesatreceipt mmd dtrkig aomae. AD pems ofths rtpot = nepal pan ofthe m=a4t datl

Thukre d"s report sxmld oni be rejxvdiucd in its aiety of par&n
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following analytes:

Sample ID
J1PWW1

Element
Aluminum
Antimony
Boron
Iron
Lead
Magnesium
Manganese
Silicon

PDS
Concentration (pvb)
22,000

100
100

42,000
100

21,600
1,000
2,600

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.

15. I 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

da# conned in this hard-copy data package has been authorized by the Laboratory

a designee, as verified by the following signa e.

_ Daniels Date

Laboratory Manager
Lionville Laboratory

aim/08-3Ihg%

00000 0041
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PDS
% Recovery

83.3
93.5
91.6
62.1
88.8
81.3
77.8

131.9



-nv --- UP 1REUS RC-189-088 'P&P 1 0
CAIN O1F CUSTODY L ANAoYect REoEdintorTraon

Washington Closure Hanford com -y ,otc Teleohone NO.- ooise Price Code -Data Ttnron

Collector 726 o
- Samping IsatinRC-1-894

Ycliicaic"S"m 0- Mtct~idaCAethod'ol'Shlornent C

- ded Lojtb66kNoi-st -,iCAt?#J 6_ Fed'
mehst 1-15246 dBill of Latdine/Air Bill No.

S Olysite p rocletv Nm L4 -1-6 ---- -5 -

Shl - ---- O-

AZARDS/LEAK . e coc ConlC Coca 4C Cool 4CNa w "f No

POSIBL SA P BAZRD/RMARK Preservation .oo 4C Col4 G/P G/P Gr /
potential Rad I- Dl o -L/PK G (i

04-3Type of Container CY 0 0

Special Handling and/or StOrage No. of Container($) I Sml 0r 5rn
Cool 4C 120TTL 60rrL 120nl. t0a tri %01

Volume Cwb n14
iW ,)j 0, Se m 2 n TPH-Del AHS-8310 Se.te (i 10PIC tow -1

WT'?-D+ nstitmM

SAMPLE ANALYSIS

* Sampe Date Sam ple Tin,
Sampie No. matrix 

sapl D~a--

jiPWW1 SOILYX
JIPWW2 SOIL toYX Y

JIPWW3 SUIL _ - 1Z~

JIWW4 SOIL O

iiPWW5 SOIL -I 7-EIA INTCTIONS

Re nquishedBy/Remnavedfm -ait Dat/Tie/ Cow Copperved By StWCed InE1pn100Rdim 2) -.

Datirriiak 7y71 -(CV

Da /imw 14 e3ce=ved BySwred in D2 CAins-300(Boie hlnc h
. I. R i us ed-yRwmvd From 1Tid;eH(O 

-94 D- S

lAnusdBAOrY eceve Frm Neln""Rcie YSey1 mk, 5 ~ir26 -

AL SACLE Dilosl Mthd

- DerrPne BYN

WCl-E-01



- - --- RC189 Page 2 of X3

/DYSAMPLE-ANALYSIS REOUEST C8908

Conand tCHNt CUS vonNQ rriek Courdinator, Prc Cd ats Turnaround
WasingonCloureHa r Cmnav ontctKESSNER JHae

Collector. Joan Kesser- --54 V -ca

samollne Location- SAF-C

4-- AiURI0; Meiicto Swnte
-~~~~f Fil UP9

Ic GtstoEl1520iaaBill of LadinvJAlr Bill No. SP

Shipe o 
'7

POSIL SMLE HAZARDS/REMARKLS coa14C Cool 4C Co* 4C Cool 4C Col4NO NW Nne ca

Potenriat Rad Z. 96T L -r Preservation GP / P

Type or Cootalner l GI 
/ M F Cw

Specdal Handlog and/or Storage No. of Costolner(s) .-- 0 1~ L 50L 5 50L 50L 50n

Volumepi crb-4

Ck j, See hn, (2) in TPH Diud PAU-31 e iw i mm Low Le

- M eci fk 19 pnw 1a -s -

SAMPLE ANALYSIS

p-

- Sample No. Matrix * Sanspe'

JIPWW6 OI 0

JMPww7 SOIL. -7-Z 7- X

5-7\Lz 1600 J1PWW8 (OI

j~ w)0SOIL -atri.

J1HWIN OFPSESIN Oi*rnLNnu SPECIAL INSTRUCTIONS w

CilAIN e O F ro _paSSESSmmN oPr it ms (1) lCP Metals -6010TR (Close-out List) (Alunmr An.an AreiMBru M -B-N sb51

/40 By/R&3 ved Fione ff*y C pdmi n, n ale Crmu , Ciobn, StmSdu aaS .Zino);- Mercury - 7471 - (CV) 13si
Ditrrn ie BySx DIn/im deSordNirt, irte hspa Sulfat) W 3 -

DQ/ m- 2-'-)2 By1e #5' (2) IC Anions - 300.0 (Bromide,Choie daeNt-e.06
- yReovd mA-. 351,2; pH (SOD) - 945 13 oat - 12Erpun14 soA sMr

ived Byltored InDate/-uime (3) G -mm Spec (Client Li1t) (Americiumr24l, Cesium-1 7 oat 5,wpg 14 s 4

' Retiguishe By/Rmoved ein &Emur,155, Radiurn61 VE E
.No -- Date/TimleBYI-i

F o nDate/Tiie 

t LAv d yWWedi

wrim .. ived By/Storcd In
f... inquishcd By/Rernoved Flom 

DATE Dt/rm

LABORATORY Received By TteDiteTrre

SECTION Dispiosed By Dlrfi

FINAL SAMPLE Disp-1a Medhod

DISPOSITION --

WCH-EE-011I



U 02

SAMPLE ANALYSIS

Sample No. Matrix Sample Date Sample Time

JIPwX1 SOIL 1030
J1PWX2 SOIL i_- 7_ I
J1PWX3 SOIL .

JIPWX4 SOIL -Q7

CHAIN OF POSSESSION Sign/rint Names

elinquished By/Removed F DatC/ImII /4e Vf eceived By/Stored In r DarT g

"'Woc"K A 4E:'1 /0 0.5Da-Time / 3s*

eli-Dm/rime Be1iFy $ Received By/Stored In Date/Time

Rellh rom DaWTeime ved By/S In

Relinquished Brenvved Fiom Dsleffkm1 eceived By/Stored In

eiquishedBy/Removed From Dat7rrma .I Received By/Stored in Date/ime

I I I I I I~ - I - . - - *I. - -

C_
D-ot

x

- -
I4Aafrix*

SPECIAL INSTRUCTIONS

(1) ICP Metals - 6010TR (Close-out List) (Alusioaua, Antimonty. Arsenic, Barin, BerylliwA Boron,

Cadmiuu. Calciumo. Cbrokeni Cobalt, Copper, Ironm lad. Maeal Mangase Molybde"ti "

Nickel, Potassium, Seleshmn Silicon, Silver, Sodium, Vanadiuma, Zinc); Mercury - 7471 - (CV)

(2) IC Anis- 3{00 (Bromide, Chioride. Fluorde, Nitrate, Nitrite, Phosphate, Sulfate); NO2INO3 -

353.2, pH (Soil) -904S

(3) Gacaca Spec (Chet List) (Anericir-241 Cesiaa-13
7

. CEopium- ,54,

Europiucs-1 55, Radium-226) Y

DATE

-at *ci

-Matrix *

SE-d-.A

st-ar

DL *

V.VqOLMiX.os

Washington Cosure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-08
Company contact Telephone No. Prolect Coordinator Pce Code Data Turnaround

Collector-, onKenrg KESSNER, HK
Joan e~srr"~'375.4688

oectDesIati Samiltloation SAiNo. -- Days
,rld~.Loap4s I 4W(i6

l i- EI-652-06il I Fed Ex

oI e OffsteProvertyNo 
Bill of Ladine/Air Bill No. e

ShIootd Tor . 7/~I fst~ottN~ .~,o- 4110 -7 E-1E 0. Pc

POSSIBLE SAMPLE HAZARDS/REMARKS
Potetia RdtPO ra-'Cl4C Col4C COO 4C COO 4C C106l 4C None None None Woo

e*fd4Dl Preservation ,CG/P / / /
.4/4 a0Z/P 4(i/P &0 nO 0/ /P G/P 0/ GIP

Type of Cootainer

Special Handling and/or Storage - - -
Cool4C No. of Container(s) . - - -

20mL 60.1 120mL 120nL 120mL 500mIL 500& 50fml

Volume

Se tn() ee PAh o See -Iem(3)m o..(2)T . 3c Carbon-14
-' ~ ~ Soecia Umono 

t Moou tonimn LOW Lewe

LABORATORY Received 13y
SECTIONDipsdyDtun

FINAL SAMPL E Disposal Method 
iloeBysWu

DISPOSITION-

WCH-EE-011

DxTrm

&

I'AbviomsHex-7ct P_, WTPH-D+



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: ) R ~ OO-A - DATA PACKAGE:

VALIDATOR: Q 4(Z.. LAB: DATE: 2...

SDG:

YSES PERFORMED

SW-846/IC SW-846/GFAA SW-846[Hg SW-846

Cyanide

SAMPLES/MATRIX

2\9 WU C ~P Pt1 W7 TR W3PLAA16iLL

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? .......................................... ...... Ye N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments? ............................................. N--. ---................ Yes N

Initial calibrations acceptable? ....... .. ... . . . . . .. . . . . . . . . . . . . . . . . . ---- .----------.---.-- . . .. ... .. .. .. .. ... .. . Yes N N/A

ICP interference checks acceptable? . .s. N/A.......................................... Yes N N/A

ICV and CCV checks performed on all instruments?. . . . . . . . . . . . . . . . . . . . . . . .  . .. .. .. . . . Yes N/A

ICV and CCV checks acceptable?............. . .. .. .. .. .. . . . . . . . . . . .. . . .. .. .. .. .. .. .. ... .. .. . Yes o N/A

Standards traceable?.................................... -...... . --- -- .. ... . .. .. .. .. ... . .. .. ... ... . . . . . . . . . . . . . . . . . . . Yes o N/A

Standards expired?.................. ........... .. .-.. . ---------.. ... .. .. .. .. . ... .. .. .. .. .. .. . . . . . . . . . . . . . . . . . . .  Yes o N/

Calculation check acceptable?............................ ...... . . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N A

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

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

ICB and CCB results acceptable? (Levels D, E) . .. . --. . .-.- Y No

Laboratory blanks analyzed? . .. ..... .. .. . . . .. - . -- . . - . -. -. -. . . . . . . . . . . . . . . . . . . . .  Yes No N/A

Laboratory blank results acceptable?................................................Yes No N/A

Field blanks analyzed? (Levels C, D, E) .... -Ye No N/A

Field blank results acceptable? (Levels C, D, E)...................... . ............ YesQ

Transcription/calculation errors? (Levels D, E) ............-... s............. .... Ye No

Comments:

4. ACCURACY (Levels C, D, and E)
No N/A

MS/MSD samples analyzed?...... .. .. .. . . . .. . . . . . . . . . . . . . . .- . . . . . . . . . . . . -

MS/MSD results acceptable? . .. ...... .. . . . . . . . ------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y

MS/MSD standards NIST traceable? (Levels D, E).-...................................Yes o

MS/MSD standards expired? (Levels D, E) No............. N

LCS/BSS samples analyzed? . .. ...... . . . . .. --. . . .- -- . . . . . Yes. . . . . . . . . . . . . . . . . . . . . . .  Ye No N/A

LCS/BSS results acceptable9 ......... -- --

Standards traceable? (Levels D, E).............................................. 
Yes No /

Standards expired? (Levels D, E)...............................................Yes 
No

trandsipircluleod rr? (Levels D, E) ......................................................................... Yes No
Ye N/A

Transcription/calculation errors? (Levels D, E) -....................... - ............... .... e o

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

Performance audit sample results acceptable? 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No

Comments: ^! t I,-
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable?.........................................................................................................Yes N/A

Duplicate results acceptable?.................................................................................... .... .................... .Yes A

MS/MSD standards NIST traceable? (Levels D, E)........................................................................... Yes N

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

Field duplicate RPD values acceptable?.................................................................................................. Ye No N/A

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

Transcription/calculation errors? (Levels D, E).................................................................................. Yes N o

Comments: U C6 7S5% -P CeQS

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzed? .................................................................................................... Yes N /A

ICP serial dilution %D values acceptable?................................................ ......................................... Yes N /A

ICP post digestion spike required?.......................................................................................................... Yes No /A

ICP post digestion spike values acceptable?............................................................................................ Yes No N/A

Standards traceable? ............................................................................................................................... Yes N N/A

Standards expired?.................................................................................................................................. Yes N N/A

Transcription/calculation errors?............................................................ .. .. .. .. .. .. .. .. .. ... .. .. .. . . .. .. ... .. .. .. .. .. .. Yes N N/A

Comments:
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

34

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

Duplicate injections performed as required?.. . .. . . . . . .. .. . . . . . . . . ... . . ---- . . . . . . . .. . .. . Yes No /A

Duplicate injection %RSD values acceptable? . . . . . . .. . . . . . . . . . .... . . .. . .  .. . .. .. .. ... Yes No /A

Analytical spikes performed as required?....... .. .. .. . . . .. . . . . . . . . . . . . .. . . . . . .. . ... .. . .. Yes No N/A

Analytical spike recoveries acceptable?.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Yes No N/A

Standards traceable?................................................ ....-............................................... Yes No N/A

Standards expired?................................. ...........--.-......................................................... Yes N N/A

MSA performed as required?....................................................... ... Yes N N/A

M SA results acceptable? YesNN/A......................................................... Yes N N/A

Transcription/calculation errors?.............. ... .. .. ... .. . . . . . . . .. . .. . ... .. .. .. .. .. ... .. .. .. Yes No N/

Comments:

8. HOLDING TIMES (all levels)

Samples properly preserved? Yes.NoN/A..................-----------------.--.-... ..... .Yes No N/A

Sample holding tim es acceptable? ......................... ..-... ----.--------- ----------.-------..-.--....... .. Ye No N/A

Comments:



fHNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses?...... .. .. .. .. ... .................. .. . .. ... .. . . . . . . . . . . . . . . .. . .. Yes 0

Results supported in the raw data? (Levels D, E)....................................................................................Yes No

Sam ples properly prepared? (Levels D , E)...................................................................... ------- .--- ------

Detection lim its m eet RD L? .................................................................................. Yes o

Transcription/calculation errors? (Levels D, E)...................................... Yes Nd N/

Comments:
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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 Repoed:

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

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory

Reporting Sp&e Source %REC RPi

Analyte Result and Qualifiwrs Limit Units Level Result %REC Lmits RPD Limit

Batch L208078 - SW 3050B

Blank (L208078-BLK1) 
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

Beryllium 0.189 U 0.189 mg/kg wet

Boron 1.89 U 1.89 mg/kgwtt

Cadmium 0.189 U 0.189 mg/kg wet

Calcium 94.3 U 943 mg/kg wet

Chromium 0.189 U 0.189 mg/kg wet

Cobalt 1.89 U 1.89 mg/kg wet

Copper 0.943 U 0,943 mg/kg wet

Iron 18.9 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 4.72 mg/kg wet

Molybdenum 1.89 U 1.89 mg/kg wet

Nickel 3.77 U 3.77 mg/kg wet

Potassium 377 U 377 mg/kg wet

selenium 0.283 U 0.283 mg/kg wet

Silicon 1.89 U 1.89 mg/kg wet

Silver 0.189 U 0.189 mg/kg wet

Sodium 47.2 U 472 mg/kg wet

Vanadium 2.36 U 2.36 mg/kg wet

Zinc 9.43 U 9.43 mg/kg wet

Duplicate (L208078-DUPI) Source: 1208031-01 Prepared: 08/12/2012 Analyzed: 08/17/2012

Aluminum 6960 425 mg/kg dry 7440 6.66 20

Antimony 0.510 U 0.510 mg/kg dry 0.547 U 20

Arsenic 3.04 0.850 mg/kg dry 2.6 6.14 . 20

Barium 54.3 0.425 mg/kg dry 63.1 15.1 20

Beryllium 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 9.37 20

Calcium 
5560 85.0 mg/kg dry 5890 5.82 20

Chromium 13.0 0.170 mg/kg dry 11.6 11.8 20

Cobalt 5.65 1.70 mg/kg dry 5.71 1.09 20

Coppr 
30.7 0.850 mg/kg dry 12.4 85.0* 20

7000000057
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*IV~ 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

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory

Repotin Spke Surc */RECRPD

Analytc Result and Qualifiers Limit Units Level Result %REC Limits RPD Limit

Batch L208078 - SW 3050B

Duplicate (L208078-DUPI) 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 mg/kg dry 4070 1.30 20

Manganese 278 4.25 mg/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 0.274 U 20

Silicon 539 1.70 mg/kg dry 439 20.44 20

Silver 0.170 U 0.170 mg/kg dry 0.182 U 20

Sodium 219 42.5 mg/kg dry 234 6.86 20

Vanadium 43.0 2.12 mg/kg dry 40.9 5.03 20

Zinc 35.7 8.50 mg/kg dry 36.6 2.37 20

Matrix 5S ike (L.20R8-M)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper
Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

7850

14.7

153

209

3.94

68.5

3.85

7810

25.8

40.9

30.3

16300

37.5

5750

292

73.3
45.1

3070

141

579

3.72

2170

Source: 1208031-01
p4.56 4.56

0.547

0.912

0.456
0.182

1.82
0.182

91.2

0.182

1.82

0.912

18.2

0.456
68.4

4.56

1.82

3.65

365

0.274

1.82
0.182

45.6

Prepared: 08/12/2012 Analyzed: 08/17/2012
mg/kg dry 182.35 7440 226* 75-125

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

,tng/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

45.587

182.35

192.35
4.5587

91.174

4.5587

2279.4

18.235

45.587

22.794

91.174

45.587

2279.4

45.587

91.174

45.587

2279.4

182.35
91.174

4.5587

2279.4

U.47 U 32.3*

2.86 82.1

63.1 79.9

0.257 80.7

1.24 73.8*

0.104 82.2

5890 84.2

11.6 77.8

5.71 77.2

12.4 78.4

17200 -1030.*

3.64 74.3*

4070 73.5*

278 30.8*

0.361 80.0

10.0 76.9

1260 79.7

0.274 U 77.6

439 153*

0.182 U 81.7

234 84.9

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125
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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 08:22

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory

Rerting S ike Source %REC RPD

Analyte Result and Qualifiers Units evel Result %REC Limits RPD Limit

Batch L208078 - SW 3050B

Matrix Spike (L208078-MSI) Source: 1208031-01 Prepared: 08/12/2012 Analyzed: 08/17/2012

Vanadium 78.6 2.28 mg/kg dry 45.587 40.9 82.7 75-125

Zinc 73.8 9.12 mg/kg dry 45.587 36.6 81.6 75-125

Reference (L208078-SRM1) Prepared: 08/12/2012 Analyzed: 08/17/2012

Aluminum 9890 14.4 mg/kg wet 6670.0 148 0-200.89

Antimony 34.0 1.73 mg/kg wet 53.000 64.2 0-235.8

Arsenic 112 2.88 mg/kg wet 114.00 98.3 82.8-117.54

Barium 279 1.44 mg/kg wet 307.00 90.7 79.8-120.2

Beryllium 104 0.577 mg/kg wet 108.00 96.3 82.8-117.6

Boron 77.2 5.77 mg/kg wet 85.100 90.8 67.5-132.8

Cadmium 219 0.577 mg/kg wet 225.00 97.5 83.6-116.4

Calcium 3230 288 mg/kg wet 3360.0 96.1 83.3-116.9

Chromium 80.8 0.577 mg/kg wet 77.200 105 73.3-126.4

Cobalt 160 5.77 mg/kg wet 166.00 96.2 80.7-118.7

copper 260 2.88 mg/kg wet 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 mg/kg wet 190.00 94.1 81.6-118.4

Magnesium 8180 216 mg/kg wet 8570.0 95.4 83.2-116.7

Manganese 947 14.4 mg/kg wet 965.00 98.2 69.3-130.5

Molybdenum 225 5.77 mg/kg wet 235.00 95.9 76.2-123.8

Nickel 215 11.5 mg/kgwet 221.00 97.2 79.6-120.8

Potassium 13600 1150 mg/kg wet 14400 94.8 81.9-118.1

Selenium 183 0.865 mg/kg wet 187.00 97.8 75.9-124.6

Silicon 349 5.77 mg/kg wet 807.00 43.2 0-219.3

silver 82.5 0.577 mg/kg wet 83.500 98.8 82.7-117.1

Sodium 9120 144 mg/kg wet 9730.0 93.7 82.5-117.2

Vanadium 103 7.21 mg/kg wet 98.700 104 75.9-123.6

Zinc 192 28.8 mg/kg wet 199.00 96.3 78.4-121.6
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

£oa W V = Mtf

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

tng Spike Source: %REC RPD

lAnalyte Result and Qualifiers L Units Level Result %REC Limits RPD Limit

Batch L208113 - SW 7471A Prep

Blank (L208113-BLK1) Prepared: 08/15/2012 Analyzed: 08/16/2012

Mercury 0.0281 U 0.0281 mg/kg wet

Duplicate (L208113-DUPI) 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 (L208113-MS1) Source: 1208031-01 Prepared: 08/15/2012 Analyzed: 0/16/2012 2

Mercury 0.141 0.0244 mg/kg dry 0.13553 0.0244 U 104 75-125 20

Reference (L208113-SRMI) Prepared: 08/15/2012 Analyzed: 08/16/2012

Mercury 1.19 0.0281 mg/kg wet 1.2900 92.4 62.6-138

000000060



Date: 20 September 2012
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 1OON Field Remediation - Soil Full Protocol - Waste Site UPR-100-N-6
Subject: Polyaromatic Hydrocarbons - 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 8/7/12 Soil C See note 1
J1PWW2 8/7/12 Soil C See note 1
J1PWW3 8/7/12 Soil C See note 1
J1PWW4 8/7/12 Soil C See note 1
J 1 PWW5 8/7/12 Soil C See note 1
J1PWW6 8/7/12 Soil C See note 1
J1PWW7 8/7/12 Soil C See note 1
J1PWW8 8/7/12 Soil C See note 1

. J1PWW9 8/7/12 Soil C See note 1
J1PWXO 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
J 1 PWX3 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.
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: 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



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

iJ3



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 #SOOW307AOO (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.

64



Appendix I

Glossary of Data Reporting Qualifiers



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

U - Indicates the compound or analyte was analyzed for and not detected in the

sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the

sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a

minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to

an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the

sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

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

making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid

for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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POLYAROMATIC HYDROCARBON DATA QUALIFICATION SUMMARY*

SDG: K3969 REVIEWER: Project: PAGE 1 OF I
ELR UPR-100-N-6

60NhCI5:Z No^ ualifiers ass-i nedr

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not

specifically identified here. The laboratory applied "U" qualifiers are included to minimize

misinterpretation of results contained in the table.
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Annotated Laboratory Reports
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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 08/21/2012 10:06
Richland WA, 99354 Project Manager: Joan Kessner

J1PWX3
1208031-13 (Soil)

Analte RsultandReporting
Result and Q"Ir Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuciear Aromatic 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 t L208074 08/11/2012 08/14/2012 8310

Acenaphthene 29.1 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Fluorene 3.36 U 3.36 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Phenanthrene 7.11 3.36 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Anthracene 3.36 U 3.36 ugkg dry 1 L208074 08/11/2012 08/1412012 8310

Fluoranthent 19.6 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

lndeno[1,2,3-cdpyrenc 3.36 U 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Pyrefne 17.7 3.36 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Benzlalanthracene 10.6 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Chrysene 9.58 3.36 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Benzolb] fluoranthene 6.50 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzolk] fluoranthene 3.36 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzo[a] pyrene 10.9 3.36 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Dibenz[a,h]anthracene 3.36 U 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzo~g,l,il perylene 9.19 3.36 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

29 L208074 0811/2012 08/14/2012 8310
Surrogate: Triphenylene

10 000000034

00-i91 %



WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

264 Wesh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Reported:

08/21/2012 10:06

Project: RC-189

Project Number: K3969

Project Manager: Joan Kessner

J1Pww1
1208031-01 (Soil)

K/1

Result and Qualifier

Reporting
Reporting
ILimit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthalene 5.84

Acenaphthylene 16.8

Accnaphthene 3.25 U

Fluorene 3.25 U

Phenanthrene 2.46 J

Anthracene 3.25 U

Fluoranthene 7.73

Indenoll,2,3-cdlpyrene 3.87

Pvrene 6.08

Benzlajanthracene

Chrysene
Benzolb] fluoranthene
Benzolki fluoranthene

Benzots] pyrene
Dibenz[a,h]anthracene
Benzo~g,h,i] perylene

Surrogate: Triphenylene

4.08

3.58

2.88

1.15

3.30
3.25

2.44

94%

J

J

U
J

3.253.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.259

68-129

ug/kg dry
ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

' T 2MQA7A 08/11/2012 08/
L208074 08/11/2012
L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 0811/12012

14/2012 8310

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/1412012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

8310

8310
8310
8310

8310

8310

8310

8310

8310

8310

8310

8310
8310

8310

8310

8310

11

I Annlvte



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000

V Fax: 610-280-3041

A dlgle N~~C~

WC-Hanford, Inc. Project: RC-189Reported:

2620 Ferni Avenue Project Number. K3969 -e2or2:06

Richiand WA, 99354 Project Manager: Joan Kessner

JIPWW2

1208031-02 (Soil)

ARln-iting Units Dilution Batch Prepared Analyzed Method

Result and Qualiflar Limtit

Lionville Laboratory

Polynuclear Aromatic Compo b SW846 8310 7

Naphthalene 7.63 3.45 ug/kg dry I L208074 08/11/2012 08/142012 8310

Acenaphthylenc 3,45 U 3.45 ug/kg dry L208074 08/112012 08/14/2012 8310

Acenaphthene 7.79 3.45 ug/kg dry I L20807
4  08/11/2012 08/14/2012 8310

Fluorene 3.45 U 3.45 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Phenanthrene 3.64 3.45 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Anthracene 3.45 U 3.45 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Fluoranthene 6.28 3.45 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

IndenoI1,2,3-cdipyrene 4.11 3.45 g/kadry I L209074 08/11/2012 08/142012 8310
4 U /kg dry 1 L208074 08/11/2012 08/14/2012 8310

Pyrene
Benzalanthracene

Chrysene,

Benzo[b] fluoranthene

Benzolk] fluoranthene

Benzo[a] pyrene

Dibenz[ah]anthracette

Benzo[ghi] perylene

Surrogate: Triphenylene

3.06

3.25

3.45

3.45

3.45

3.45

3.45
95 %

J

U

U

U

U

U

3.4
3.45

3.45

3.45

3.45

3.45

3.45

3.45

68-129

ug/kg dry
ug/kg dry

ugfkg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

I

1

1

I

L208074
L208074

L208074

L208074

L208074

L208074

L208074

08/11/2012

08/11/2012

08/11/2012
08/11/2012

08/11/2012
08/11/2012

08/11/2012

08114/2012
08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012

08/14/2012

8310
8310

8310
8310

8310

8310
8310
8310

12

L208074 08/11/2012



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 08/2/22 10:06
Richland WA, 99354 Project Manager: Joan Kessner

J1PWW3
1208031-03 (Soil)

Analytz Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynelear Aromatic Compounds by SW846 83108310
Naphthnlene 9.68 3.41 ug/kgdry I L208074 08/11/2012 08/14/2012 8310

Acenaphthylene 3.41 U 3.41 ug/kg dry I L208074 08/112012 08/14/2012 8310

Acenaphthen 12.6 3.41 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Fluorene 3.41 U 3.41 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Phenanthrene 3.80 3.41 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Anthracene 3.41 U 3.41 ug/kg dry I L208074 08/1112012 08/14/2012 8310

Fluoranthene 4.23 3.41 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Indeno(l,2,3-cdlpyrene 8.78 3.41 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Pyrene 7.01 3.41 ug/kg dry I L208074 08/1112012 08/14/2012 8310

Benzialanthracene 4.02 3.41 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Chrysene 4.43 3.41 ug/kg dry I L208074 08111/2012 08/14/2012 8310

Benzo[b] fluoranthene 2.35 J 3.41 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Benzolk fluoranthene 1.50 J 3.41 ug/kg dry I L208074 08/112012 08/14/2012 8310

Benzo[a] pyrene 4.77 3.41 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Dibcnzta,hlanthracene 3.41 U 3.41 ug/kg dry I L208074 08/11/2012 08/1412012 8310

Benzo~g,h,il perylene 2.46 J 3.41 ug/kg dry I L208074 08/1112012 08/14/2012 8310

Surrogate: Triphenylene 80% 68-129 L208074 081112012 08/14/2012 8310

13000000024



WC-Hanford. Inc.

2620 Fermi Avenue

Richland WA, 99354

Result and Qualifier

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthalene 29.8 3.35

Aeenaphthylefe 5.37 3.35

Acenaphthene 59.1 3.35

Fluorene 1.48 J 3.35

Phenanthrene 21.3 3.35

Anthracene 1.86 J 3.35

Fluoranthene 43.4 3.35

Indeno[1,2,3-cd]pyrene 3.35 U 3.35

Pyrene 47.0 3.35

Benz[a]anthracene 21.2 3.35

Chrysene 26.8 3.35

Benzolb] fluoranthene 11.2 3.35

Benzolki fluoranthent 8.09 3.35

Benzoral pyrene 20.9 3.35

Dibenza,hlanthracene 235 J 3.35

Benzojg,h,l perylene 12.9 3.35

Surrogate: Triphenylene 97% 68-129

ug/lcg dry
ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kgdry I L208074 08/11/2012 08/14/2012 8310

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 08/11/2012

L208074 0811/12012

14

08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

8310

8310

8310

8310

8310
8310

8310

8310

8310

8310

8310

8310

8310

8310
8310

8310

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-189

Project Number: K3969 Reported:

Project Manager. Joan Kessner 0812112012 10:06

J1PWW4

1208031-04 (Soil)

Reporting
Limit units Dilution Batch Prepared Analyzed Metbod

Analyte



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Reported:
08/21/2012 10:06l

Project: RC-189

Project Number: K3969

Project Manager: Joan Kessner

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

Analyte Result and Qualifier

JIPWW5
1208031-05 (Soil)

Reporting
Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 28.8

Acenaphthylene 11.3

Acenaphthene 86.5

Fluorene 3.38 U

Phenanthrene 17.3

Anthracene 2.27 J

Fluoranthene 55.9

Indeno[1,2,3-cdlpyrene 3.38 U

Pyrene 65.3

Benztalanthracene 34.5

Chrysene 27.3

Benzofbl fluoranthene 14.3

Benzo[k] fluoranthene 13.8

Benzofa] pyrene 40.2

Dibenz[a,blanthracene 3.18 J

Benzo~g,h,ij perylene 33.7

Surrogate: Triphenylene 101 %

3.38
3.38
3.38

3.38

3.38
3.38
3.38
3.38
3.38

3.38
3.38
3.38
3.38
3.38

3.38
3.38

68-129

ug/kg dry 1 L20~U74 uaiiliiuis
ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

08/11/2012

08/11/2012

08/11/2012
08/11/2012
08/11/2012
08/11/2012

08/11/2012

08/1112012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

L208074 08/11/2012

000000026

15

08/14/201208/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012
08/14/2012

08/14/2012

08/1412012

08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012

8310

8310

8310

8310

8310

8310
8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

*IV

1 L208074 08/11/2U12



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041A A ,, .

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

JIPWW6
1208031-06 (Soil)

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

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 108

Acenaphthylene 13.2

Acenaphthene 289

Fluorene 3.24 U

Phenanthrene 43.4

Anthracene

Fluoranthene

Indeno[1,2,3-cd]pyrene

Pyrene

Benz[a]anthracene

Chrysene

Benzofb] fluoranthene

Benzo[k] fluoranthene
Benzo[a pyrene

Dibenz[a,h]anthracene

Benzolg,h,lj perylene

Surrogate: Tripheny/ene

11.1

216
50.1
205
126

91.0
76.3

51.0
128

8.83

105

120 %

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

3.24

68-129

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

I L208074 08/11/2012 08/14/2012

I L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

I L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

1 L208074 08/11/2012 08/14/2012

L208074 08/11/2012 08114/2012

000000027
16

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Project: RC- 189
Project Number: K3969 Reported:

Project Manager: Joan Kessner 08/21/2012 10:06

A 011,111 .( Et-n.. .'.rt-r,

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

Result and QualifierIAnalyte

J1PWW7 (4.-
1208031-07 (Soil)

Reporting
Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthalene 28.4 3.31 ug/kg dry I L208074 08/111/2012 08/14/2012 8310

Acenaphthylene 2.86 J 3.31 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Acenaphthene 95.1 3.31 ug/kg dry I L208074 08111/2012 08/14/2012 8310

Fluorene 3.31 U 3.31 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Phenanthrene 10.8 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Anthracene 2.17 3 3.31 ug/kg dry I L208074 08/11/2012 08/1412012 8310

Fluoranthene 66.8 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Indeno1,2,3-cdpyrue 25.6 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Pyrene 58.7 3.31 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Benz[alanthracene 42.6 3.31 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Chrysene 30.4 3.31 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Benzob fluoranthene 26.4 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzok] fluoranthene 16.9 3.31 ug/kg dry 1 L208074 08/111/2012 08/14/2012 8310

Benzoa] pyrene 43.3 3.31 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Dibenza,blanthracene 2.88 J 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzo[g,h,il perylene 33.4 3.31 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Surrogate: Triphenylene 102 % 68129 L208074 081112012 08/1412012 8310

17
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A LrL P Vfk C ft

WC-Hanford, fnc.

2620 Fermi Avenue
Ricfhland WA 99354

Result and Quaifier

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Reported:
08/21/2012 10:06

Project: RC-189

Project Number: K3969
Project Manager: Joan Kessner

J1PWW8 K J(Z ."
1208031-08 (Soil)

RUpostiig Preparod Analyzed MethodLimit units Dilution Batch Peae nlzd Mtw

Lionville Laboratory

PVlvnuclear Aromatic Compounds by SW846 8310

Naphthalene

AcenaphthyleOeC

Acenaphthene
Fluorene

Phenanthrene

Anthracene
Fluoranthene
Indeno[1,2,3-cd]pyrenec
Pyrene

Benzjalanthracene

Chrysene
Benzoibi fluoranthene

Benzo ki fluoranthene
Benrzoa] pyrene

Dibenzia,hianthracene

Benzofg,h,i) perylene

Surrogate: Triphenylene

46.3

6.07

126

2.38

37.5

7.85

98.1
3.32

75.5
50.0

34.6
24.1

16.1
43.1

2.96

27.2
106%

3.32

3.32

3.32

3 3.32

3.32

3.32

3.32

U 3.32
3.32
3.32

3.32

3.32

3.32

3.32

3.32
J 3.32

68-129

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

I L2080'74 08/11/2012 08/14/2012 8310

L208074 08/11/2012 08114/2012 8310

L208074
L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

08/11/2012

08/11/2012
08/11/2012
08/11/2012

08/11/2012

08/11/2012

08/11/2012
08/11/2012

08/11/2012

08/11/2012
08/11/2012

08/11/2012
08/11/2012

08/11/2012

08/11/2012
L208074 08/11/2012

08114/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012

08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

8310
8310

8310

8310
8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

18
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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 Repoed:

Richland WA, 99354 Project Manager: Joan Kessner 08121t2012 10:06

J1PWW9
1208031-09 (Soil)

Analte RsultandReporting
Lismi and Qualifier Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310"

Naphthalene 24.6 3.34 ug/kg dry 1 L208074 08/1112012 08114/2012 8310

Acenaphthylene 3.34 U 3.34 ug/kg dry I L208074 08/11/2012 08/142012 8310

Acenapbtbene 53.1 3.34 ug/kg dry 1 L208074 08/112012 08/14/2012 8310

Fluorene 3.34 U 3.34 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Phenanthrene 13.4 3.34 ug/kg dry I L208074 08/11/2012 08114/2012 8310

Anthracene 1.02 J 3.34 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Fluoranthene 37.6 3.34 ug/kg dry I L208074 08/112012 08/1412012 8310

Indeno[1,2,3-cd1lpyrene 10.5 3.34 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Pyrene 32.6 3.34 ug/kg dry I L208074 08/112012 08/14/2012 8310

Benzalantltracene 26.6 3.34 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Chrysene 19.2 3.34 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzotb] fluoranthene 27.1 3.34 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzotk] fluoranthene 12.7 3.34 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Benzolai pyrene 23.7 3.34 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Dibenz[a,hanthracene 3.34 U 3.34 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Benzolg,h,1 perylene 11.2 3.34 Lg/lg dry 1 1208074 08/11/2012 08/14/2012 8310

Surrogate: Triphenylene 103 % 68-129 L208074 0811/2012 08/1412012 8310

19 0000030



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

1208031-10 (Soil)

Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

polynuclear Aromatic Compounds by SW846 8310 A (OMIMAII) 8212 83103.31 ~ ~~~~ u/gWLht' t

Naphthalene 5.91

Acenaphthylene 3.31 U

Acenaphthene 9.12

Fluorene 3.31 U

Phenanthrene 1.37 J

Anthracene 3.31 U

Fluoranthene 3.31 U

Indeno[1,2,3-cd]pyrene 3.31 U

Pyrene 4.33

Benz[a~anthracene 4.83

Chrysene 2.98 J

Benzo[b] fluoranthene 2.25 J

Benzo[k] fluoranthene 0.910 J

Benzo[al pyrene 3.41

Dibenz[a,h]anthracene 3.31 U

Benzo[gh,i] perylene 3.31 U

Surrogate: Triphenylene 110 %

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.31

3.312

68-129

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ugfkg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012
08/11/2012
08/11/2012

08/11/2012
08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012
08/11/2012

08/11/2012

L208074 08/11/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

8310

8310

8310

8310

8310

8310
8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

000000031
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

A deL' Ebet AO) 4-4 CCVQr

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

J1PWX1 el )2
1208031-11 (Soil) r4 b

[Annlyt- Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
i3 32 uIk drv 1 L208074 08/11/2012 08/14/2012 8310

Napthalene
Acenaphthylene

Acenaphthenec

Fluorene

Phenanthrene

Anthracene
Fluoranthene

Indeno[l,2,3-cdIpyrene

Pyrene
Benztalanthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a) pyrene

Dibenz[a,h]anthracene

Benzo[g,h,i] perylene

Surrogate: Triphenylene

3.32 U

3.32 U

3.32 U

28.3

8.77

104

2.03 J
14.6
31.4

3.32

86.7

3.32

37.7

3.32

2.56

108 %

U

U

U

J

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

3.32

68-129

ug/kg dry

ug/kg dry

ug/lkg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

L208074

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012
08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

08/11/2012

L208074 08/11/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012
08/14/2012

08/14/2012

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310

8310
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-28-3000
Fax: 610-280-3041

A -il b0

WC-Hanford, Inc. Project: RC-189 Reported:

2620 Fermni Avenue project Mnamber.-oa K369 e 08/21/2012 10:06
Richland WA, 99354 Project Manager: Joan Kessner

J1PWX2

1208031-12 (Soil)

Rerim Units Dilution Batch Prepared AnayZ)d Method
Result and QualifierLit

Lionville Laboratory

Polynuclear Aromatic Compounds b 3 ug/kg dry I L208074 0811/2012 08/14/2012 8310

Naphthalene 8.16 3.26 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Acenaphthylene 6.87 3.26 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Acenaphthene 5.80 3.26 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Fluorene 1.52 J 3.26 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Phenanthrene 2.15 J 3.26 ug/kg dry 1 L208074 08/11/2012 08/14/2012 8310

Anthracene 3.26 U 3.26 ug/kg dry I L208074 08/11/2012 08/14/2012 8310

Fluoranthene 9.55 3.26 ug/kg dry 1 L20807
4 08/112012 08/14/2012 8310

Indeno[1,2,3-cdlpyrene 3.26 U 3.26 8/kg dry I 1208074 08/11V2012 08/1412012 8310

/k""14M i L208074 08/11/2012 08/14/2012 8310

Pyrene
Benzialanthracene

Chrysene

BenzoibI fluoranthene

Benzolk] fluoranthene

Benzo(a] pyrene

Dibenz[a,h]anthracnC

Benzo[g,b,iI perylene

Surrogate. Triphenylene

4.78

4.02

2.78

1.14

4.07
3.26

2.64

94%

J

I

U

I

3.26
3.26

3.26

3.26

3.26

3.26

3.26

.1269

68-129

ugg dy
ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

L208074

L208074

L208074

L208074

L208074

L208074

L208074

08/11/2012

08/11/2012
08/11/2012
08/11/2012
08/11/2012

08/11/2012

08/11/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

08/14/2012

8310

8310

8310

8310

8310

8310
8310
83/0

22

L208074 0811/12012



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (610) 280-3000

* -P * fFax 
(610) 280-3041

A dN iS(01 It F rne nlI I CpoK~ICase Narrative

ent: WC-HANFORD RC- 189 K3969 W.O. #: 60049-001-0014001-00

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.

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. All blank spike recoveries were within acceptance criteria.

6. All matrix spike recoveries were within acceptance criteria.

7. 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. I 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.

aniels 
Date

LvL Laboratory Manager

Thresidt pmncd in tis rcpoil relam only to the Valytal tesing and cooditions of the samples at recipt and ddifg stors. All pages of this report am inegld parts of te analyieal da

Therefore. this report should only be rprodwad w its entiety of pagea2

24



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-OS8 P-P *0f Pro lect Coordinator -

Coin' L~t*~t *tic~auci'd
Teleponeo. KESSNER,JH

UIZ - '1 J eU n ;
Pro ctrDesadlo. - .. ESamollna locatdWr RS Q -o ..

Prce.Code .K DatkTrnaroun
ec

,URIAO()--6 Ireri i-ation-Sampe
*1 -.- ~ H'

~.. -. giB ,of Ldo./Air B11 No.

Preservation

Type of Container

No. of Container(s)

Volome

Cool 4C

I / I I -
Cool 4C No

Shipped To' I
-&QAnruiNE SEW1GES CUO14VILLE '

POSSIBLE SAMPLE HAZARDS/REMARKS

PolentialRad 4 D OrTLOK
S- -

Special Handling and/or Storage
Cool 4C

SAMPLE ANALYSIS

Sample No, Matrix Sample Date

JiPWW1 SOIL

J1PWW2 SOIL

JIPWW3 SOIL -

J1PWW4 SOIL 7- /
J1PWW5 SOIL 7-

CHAIN OF POSSESSION Sign/Print Na

Relinquished By/Removed F ecei

eomovd F oI Da /M 3 Received By/Stored In

elinquished By/REmoved From WL- Datc/Thi-1/Vo*-O Reoeived ByStoed tn

mt y/Sred

Relinquished By/Removed From Date/Tium Received By/Soed In

Relinqished-By/Removed From Datefime Received By/Stored In

LABORATORY Received By

SECTiON
FINAL SAMPLE Disposal Method

JMSPOSITION

WCH-EE-01 1

-I

C0/4C

G/P

(i NP

I___ l.. - i

I 1 1 -4--4 -0 i-I
IO

None

H-I -- - L ! ( aSee~'3 ine~~ axin~mgo I Sc co 1e
sem.(I) in

Sperie
Ciriu soetkm (2) in TPH-DiesedH"o- 7196  I Special Rige -

Ilwnvctieo j WTtH-O+

__KVI-W.
Sawnple Time I " %e

Ic Y K (

mes
DiUe/XVO

/O W 0 Dste/rimq 5

DateTune

ejF Datc/Time

Date/rime

SMatrix
SPECIAL INSTRUCTIONS

(1) CP Meals - 601TR (Close-ott List) (Aluminim, Antirmoy. Arsenic. BaiuM, BeryAium, Boron,

Cadbmia Calcium. Chomis, Cobalt, Copper. Iron, Lead, Magnesimn, Manganese, Molybdenum,

Nickel, Potassillm, Selenikm, Silicon, Silver, Sodium, Vanadiun, Zinc); Mercury - 7471 - (CV)

(2) IC Anions - 300.0 (Bromide, Chloride, Fluowide, Nitate, Nitrie, Phosphate, Sulfate). N02/NO3 -

3531; pH (Soil) - 9045
(3) Gammu Spec (Client List) {Americiu-24l. Cesims-137. Cobalt-60, Frpiui-l52, Europitm-154.

Ewropium-155, Radiumn-226)

DATE

se-swi-w
W -W

A-Ak

bs.V ."

Daterrine

Dlao.Iri,

cJ1

Title

Company Contact . . ..aCollector.,

W
Methodof ShipmentField Logb6*kNos -t

Bill of LadprJAir Bill No.Offskte Prooeirtv No; A, WD q7le

G/P6yp G/PG/P G aG
01 01 1 0 1 1

500rL 500mrL 500 LM500nil,6ft 120ni 12ftL 120ML

t w LA-1FA s- m em

Disposed By DaWritne



4A.

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST j RC-189-088 l~'~ Z of A'3
-~ -. l~ ITeleBboaC No.~ rroiecr L.oorurnaenr

Collector Comoanv Contact
Joan Kessner,

Tlevonie No -
375A68Yv

Protect Coordinator
'KESSNER, JH -I .:.........b I.. rf................................SF-

ree siao - - .- '' . Sam.2inf Location.- SAF No.

Price Code D ,fgata Turnaround

1'' s
'D

Dill OOtAid IIJJtioIm Soikf1oto' tuO P
F EId-1m6k26 . 4Q F4*Method exShlment - s

- El-6529)iet . - N6M60 a gg,5 -Fed Ex 4
lon.

POSSIBLE SAMPLE HAZARDS/REMARKS

Potential Bad L DDT L Preservation coC Co 4C Cool *C Cool 4C \ om Nom Nam No

a/ /P/ P G Cl ac G/P\ 0 /P 0/P 0/P W/

Type of Container
Special Handling andlor Storage 0 7 1 0 0 0
Cool 4C No. of Container(s)

- 12DmL 6ftn l2OmL 120mL 120mL m 5 50mI- WiL 500mL 500mL

Volume

eekem()h am Se tkm(2)n TH-Diwes PA~h-1310 Se en(1)w Iserpi hoiqic Isolepi Cams

Special He-7196 Specal R ep- Speci Urlnoso Thon-n
.onhsn. WTPH-D+ Iromieow.

SAMPLE ANALYSIS

Sample No. Matrix' Sample Date Sample Time .

J1PWW6 SOIL _ j 7 -- -

J1PWW7 SOIL X -(Z 10 7 X

J1PWW8 SOIL .9-7-1Z ltf - I I I X

J1PWW9 SOIL 5-7-M- 1020

JIPWXo SOIL - xO ) _

CHAIN OF POSSESSION Sig/Prnt W 7_ _ SPECIAL INSTRUCTIONS Matri

Cfinquilshed By/ReDed FOul . t/rume riRecdBySiod ( DatdTKim I Z 0 (1) 1CP Metals - 601OTR (Clos-out List) (Auinom Antimony, Aranic, Bauimn, BroytnM Boron,
@1 7 Cadmium, Calcim, Chloitn Coakt Copper. Iron L~ead. Mayieskmo Manpineme Mnl~kotsow, SO10

l fl / FnovedRon; D&aW/rDm I'f9S RceivedBy/StomdIr -Ob o43 Dateffiei Nickt, Potzssinm, Selenium, Silicon, Silver, Sodium. Varadixn Zinc); Mercy - 7471 - (CV) s..*

y/,/, A. F-rc (2Amdw :--7-M 03 (2) IC Anions - 300.0 (Bromid. Chlboride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate); N02NO3 - W Waw

SO 3531; pH (SoMl -59045 00

RelinqdsbedtBy/RemovcdFem L0X44 Data/r-ne Ja 3ecived By/Seored In Do'e'"ne (3) Garnu Spec (Client List) (Americium-241, Cesiww137. Cdoalt 152, Euopin-154, W-DA S."

.g.s8-9-- ! K Europium-155, Radium,226) EVIEWEDA

Re~f le w From Daterime Rtun BMIW Daemr

Re tinquisbed By/Rennved Fmm Dtetie Rwceivd By/Stored In Dat Tim D-ATE

Relinquished By/Reoved From .a D ruine c.. ived By/od In - DATm

LABORATORY Rivd BY Title Datefrime

SECTION-

FINAL SAMPLE Dismsl Medhod Disposed By Datefrime

DISPOSITION

WCH-EE-011I

Offsite Propertv Nq.- -, A n q-74 Bill Of "ladne/Ar onl 0. - 0SPoShinned To -7



-

CHAI OF OSSESIONSignirrnt ames I7
770 .-- /* ceiedlltfnd n atrr(1) K? Mctzis - 6010TR (Close-out List) (Aiitm Andtloay, ArtuC kit B Reriilm\ Bom,

/7 Caawn, Calim Crothmi Cde/, Cope. hon. Lead. Manesiv7. . Manaese. Mol4de , o-

DSW~km I eceived B n /VOW Dateirume /'f3S Nickel Potissiwn. Stdeniiwt Silicon, Silver, Sodium, Vinwd wn, Zinc); MUy - 7
47

1 - (CV) WW

By/ente From (2) IC Anions- 30U. (13tamide, Cltlorde, Eboside. Niulte, Nitile. Phos e.,Sulthte 1; NO2iNO3 - W-Wa

Dae~te 353.2; pH (Scoil)- 904S 
_____

clnqisedByR rot L~--VDat D&O ceve nriwdI (3)rGm Spc(Client List) (Anicil-2
41 . Cesitst-13

7. Emnp-umS4. .s-U Sdd

eumpiur-155, Radiun-226)LAI:A 9- u- YT-Ti"m

Reuioqlied B/Renwved Fom Dae/Trne Received ByiStored In Da - -

Relinquished-By/RZim ved Fmom 

Dat eai/Tm Received By/Sored In

Title -aerm

LABORATORY Received By

SECTION

FINAL SAMPLE Disposal Method 
Diposed By DateTe

DISPOSITION

WCH-EE-011.

A7(

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-189088 . I'

Washinartin Closure Hanford..CM .FCSO Prolecd Coordinato' c ~e( a " " T"r a"

Co5an K ene - 4689 KESSNER, JH -a r

llect Com n T / -on .o.- SAFNoC
pro'1jCtDesignitioM Samoline Loution, SP4o.89 D

r4etD In atom oliI~- r UPR-14,ettcjfitwio*-SIosM . Rc4

- N M - - Mi iiO uatv dt tet .~ M e t h o d o 6 b I ni e t ~
Iebsss -EI-1652 06t-ed t- W N6N 1 Fed Ex

-v Of&erorvo! Bill of'Ladine/Air Bll No.- .5W I

-EB pAER-QUE ON

POSSIBLE SAMPLE HAZARDS/RMARI(S c74oec co coo Cc None Nome NOMe Nn

Pofential Rad .4 D& G-# IG G- rsrato 1, a

Type of Container

Special Handling and/or Storage 7
col4C1o.ofContainer(s) 5m 5mL 50ftL 50DML

Coi4 2ftL t0 2omL 120m1 120ML 5~L5o-

Volume t ~ uo-1

J1PWXH - - - - - -

JCPWXA SOIL ST IS -

JIPWX3 SOIL0k-
J1PWX4 SOILI 0

I Matrix*

N SPECIAL INSTRUCTIONS

-Q
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: D?(t- AJ- . DATA PACKAGE:

VALIDATOR: LAB: L t DATE: (7.

SDG: 36

ANALYSES PERFORMED

8015 8021 8141 8151 8315 31

WTPH-HCID WTPH-G WTPH-D

SAMPLES/MATRIX:

T1~y. J-t'Pw.L r IL.)? c3

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
-- Yes N/A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations acceptable?.......
. ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

Continuing calibrations acceptable?. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.
.

.
. . . . . . . . Yes No N/A

Standards traceable?......
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Standards expired?..........................
. .. ... .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No N/A

Calculation check acceptable?
. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .

.........--.--.------- - . .. .. .. .. .. .. Yes N N/

Comments:



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ............. ,........................................Yes N

Calibration blank results acceptable? (Levels D, E)........................... ..... ------------... .. N N/

Laboratory blanks analyzed? N N/A......................... . ...- - . -............. No N/A

Laboratory blank results acceptable? ................................. o./.......... .---- .. --............ No N/A

Field/trip blanks analyzed? (Levels C, D, E)........................................-Ye- N N

Field/trip blank results acceptable? (Levels C, D, E) .................................. Yes No

Transcription/calculation errors? (Levels D, E)...........................................Yes No

Comments:

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

Surrogates/system monitoring compounds analyzed? ....................... Yes.. ----.-. ----------.-----.--- No N/A

Surrogate/system monitoring compound recoveries acceptable? ................ Ye.........---.... No N/A

Surrogates traceable? (Levels D, E) ......................................-.................. Yes N

Surrogates expired? (Levels D, E)............................................. No

M S/M SD samples analyzed?................................ --..... .. -- -----. --.. -... -.. ---. ---......... N o N /A

M S/M SD results acceptable? .................................... Ye.--.. -- No.-.--.N/A.... -............. .. Y No N/A

MS/MSD standards NIST traceable? (Levels D, E)....................................Yes No

M S/M SD standards expired? (Levels D, E) ..........................-.... - ---------. --.-.. .......... No /

LCS/BSS samples analyzed? . .. ................ .. .. .. .. .. .. . .. ..- . --. --. -. ----. ----- . o N/A

LCS/BSS results acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- . . ------. .

Standards traceable? (Levels D, E)........................... ....... ..- -....... Yes No

Standards expired? (Levels D, E).......... .................................... Yes No

Transcription/calculation errors? (Levels D, E)................ ................. . . --. --- -------- *...... Yes

Performance audit sample(s) analyzed? ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y

Performance audit sample results acceptable?....................................... Yes N

Comments:

30



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable?.................................... . .. .. .. .. .. .. .. .. .. .. .. .... . . . .. .. .. .. .. .. . .. .. .. .  No N/A

Duplicate results acceptable? .................................................. Y...........eNo..N....-... ... ................... N o N /A

MS/MSD standards NIST traceable? (Levels D, E)................................................................................ Yes No N/A

M S/M SD standards expired? (Levels D, E) .......................................................... -...................... Y No N/A

Field duplicate RPD values acceptable? ............................................................. ..... .... .....------. Yes o

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

Transcription/calculation errors? (Levels D, E)....................................... Yes No /

Comments:

6. HOLDING TIMES (all levels)

Sam ples properly preserved? ............................................................ . . ..... . ----. -------------------- .. Y es N o N /A

Sample holding times acceptable? .................................................... Yes.No N/............... --................. . Yes No N/A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

levels)

Results reported for all requested analyses? ................. YeNo........ ....... .....-.. . ----. --........... Y N

Results supported in the raw data? (Levels D, E)................................... ......... es No

Samples properly prepared? (Levels D, E)...............................- ......... Yes No N/

Detection limits meet RDL?....................-.-.--.....-................... Ye

Transcription/calculation errors? (Levels D, E).............................. ......... Yes No N/A

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil t (or other aborbant) cleanup performed?. .. . . . . . . . . . . . . . . . . . . . .. .. .. .. .. ... . Yes N

Lot check performed?................................... -- -------. . .. .. .. .. .. .. .. .. .. .. .. ... . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Check recoveries aceptable?.................... ....
.. ... . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Check materials traceable? . .. .. .......................... ..
.. .. .. .. .. .. .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Check materials Expired?............................. ....-
.. ... .. . .. .. .. .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N/A

Analytical batch QC given similar cleanup? 
. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . .. .. . Yes N N/A

Transcription/Calculation Errors? . . .. . . . . . . . . . . . . . . . . . . .
.. . - - - - . .. .. .... ... .. .. . Yes N N/

Comments:
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Additional Documentation Requested by Client
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3MOO
Fax: 610-280-3041

WC-Hanford, Inc. Project RC-189Reported:

2620 Fermi Avenue Project Number. K3969 08/21/2012 10:06

Richland WA, 99354 Project Manager Joan Ksner

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory
RPD

Rcportinlg %SECike Source LiE

Analyte Result and Qualifiers Limit Units Result %P.EC Limits RPD Limit

Batch L208074 - SW 3540C

Blank (L208074-BLK1) 
Prepared: 08/11/2012 Analyzed: 08/14/2012

Naphthane 
3.33 U 3.33 ug/kg wet

Acenaphthylene 
3.33 U 3.33 ug/kg wet

Acenaphthene 
3.33 U 3.33 ug/k wet

Fluorene 3.33 U 3.33 ug/kg wet

Phenanthrene 3.33 U 3.33 ug/kg wet

3.33 U 3.33 ug/kg wet

Anduc~w3.33 U 3.33 ug/kg wet
Fluoranthene 3.33 U 3.33 ug/kg wet

Indeno[1,2,3-cdpyrene 3.33 U 3.33 ug/kg wet

Pyefc3.33 U 3.33 g/gwet
3.33 U 3.33 ug/kgwet

Chrysene 3.33 U 3.33 ug/kg wet

Cywe3.33 
U 3.33 uglkg wet

Benzo~bl fluoranthene 3.33 U 3.33 ug/kg wet
Benzlki fluoranthene 3.33 U 3.33 ug/kg wet
Benzoa] pyr- 3.33 U 3.33 ug/kg wet

Dibenzah]anracene 3.33 U 3.33 ugkg wet

Bcnzotg&b,i] perylene3.3 
U .3 gkwe

Surrogate: Triphenylee 159 ugkg wet 166.6 7 95 68-129

LCS (L208074-r:1g) 
Prepared: 08/11/2012 Analyzed: 08/14/2012

LCS (Le 7B ). 117 3.33 ug/kg wet 166.67 70 0-127

Awmphthlene 
126 3.33 ug/kg wet 166.67 76 50-140

Acenaphthle 
128 3.33 ug/kg wet 166.67 77 17-139

Fluorene 
129 3.33 ug/kg wet 166.67 77 28-145

puenanthrene 
129 3.33 ug/kg wet 166.67 78 30-152

Pnthracene 
134 3.33 ug/kg wet 166.67 Si 19-171

Fluoranthefe 
140 3.33 ug/kg wet 166.67 84 34-159

rnteno 3 r143 3.33 ug/kg wet 166.67 86 31-156

Indeno 1,2,3-ed]pm 133 3.33 ug/kg wet 166.67 80 33-152

Byenc 1 149 3.33 ug/kg wet 166.67 89 32-157

Benzaland 140 3.33 ug/kg wet 166.67 84 31-159

Clysene 152 3.33 ug/kg wet 166.67 91 33-164

Benzonkl fluoranthene 
147 3.33 ug/kg wet 166.67 88 28-161

Benzorkl pyrene 155 3.33 ug/kg wet 166.67 93 29-149

Benzo[a) py- 151 3.33 ug/kg wet 166.67 91 27-153

Dibenzfa,h]anftac15 3.33 ug/kgwet 166.67 91 32-157

Benzolg,h,i] perylene 150 3.33 ugkg wet 166.67 90 32-12

Surrogate: Triphenylene 152 ulkg wet 166.67 91 68-129
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 61O-280-3041

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 0812112012 10:06

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory

Repeing Spike Source %REC P

AnalyW Result and Qualifiers LtUt Level Result %REC Limts RPD Limit

Batch L208074 - SW 3540C

Matrix Spike (L208074-MSI) Source: 1208031-01 Prepared: 08/11/2012 Analyzed: 08/14/2012

11A 3.26 ug/kg dry 162.97 5.84 73 0-127

Naphthalene 128 3.26 ug/kg dry 162.97 16.9 69 50-140

Acenaphthylene I1l 3.26 ug/kg dry 162.97 3.25 U 73 17-139

Acenaphtbene 128 3.26 ug/kg dry 162.97 3.25 U 79 28-145

Fluorine 132 3.26 ug/kg dry 162.97 2.46 80 30-152

phenanthrene 135 3.26 ug/kg dry 162.97 3.2 U 83 19-171
Anthracene 140 3.26 ug/kg dry 162.97 7.73 81 34-159

Fluoranthene 137 3.26 ug/kg dry 162.97 3.87 82 31-156

Indcnot(,2,3-Cd]py 135 3.26 ug/kg dry 162.97 6.08 79 33-152

Pyrene 139 3.26 ug/kg dry 162.97 4.08 73 32-157

Benz[alath-l 135 3.26 ug/kg dry 162.97 3.58 81 32-159

Chrysene 134 3.26 ug/kg dry 162.97 2.88 81 33-164

Benzo[b] fluoranthene 136 3.26 ug/kg dry 162.97 1.15 83 28-161

Benzo(k] fluoranthene 146 3.26 ug/kg dry 162.97 3.30 87 29-149

Benzo[a] pyrene 144 3.26 ug/kg dry 162.97 3.25 U 89 27-153

Diben4a,]'a 144 3.26 ug/kg dry 162.97 2.44 87 32-157

Benzo[g,h,il perykene 1ugg dy 162.97 87 68-129

Surrogate: Triphenylene 139

Matrix Spike Dup (L20074-MSD1) Source: 1208031-01 Prepared: 08/112012 Analyzed: 08/14/2012

Ma1htilene (15 : 3.20 ug/kg dry 160.16 5.84 68 0-127 6 40

Naphthlelne 126 3.20 ug/kg dry 160.16 16.8 68 50-140 0.1 40

Acenaphthylene 131 3.20 ug/kg dry 160.16 3.25 U 82 17-139 12 40

Acenapne 126 3.20 ug/kg dry 160.16 3.25 U 79 28-145 0.5 40

Fhen e 134 3.20 ug/kg dry 160,16 2.46 82 30-152 3 40

Phenanduac 135 3.20 ug/kg dry 160.16 3.25 U 84 19-171 2 40

Anthracne 147 3.20 ug/kg dry 160.16 7.73 87 34-159 7 40

Fluoranthenc 150 3.20 ug/kg dry 160.16 3.87 91 31-156 11 40

lndo[,2,3-pyrene 141 3.20 ug/kg dry 160.16 6.08 84 33-152 6 40

Pyrene 150 3.20 ug/kg dry 160.16 4.08 91 32-157 9 40

Benzanthracene 146 3.20 ug/kg dry 160.16 3.58 89 31-159 9 40

Chrfs ene 144 3.20 ug/kg dry 160.16 2.88 88 33-164 9 40

Benzo[b fluorande 145 3.20 ug/kg dry - 160.16 1.15 90 28-161 8 40

Benzo[k] fluoranthee 157 3.20 ug/kg dry 160.16 3.30 96 29-149 9 40

Benzo[a] pyrene 150 3.20 ug/kg dy 160.16 3.25 U 93 27-153 5 40

3.20 ug/kg dry 160.16 2.44 96 32-157 9 40

Bcnzo[g,h,i] perylene 93 68-129

Surrogate: Triphenylene 149 ug/kg dry 160.16

00000036
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Date:
To:
From:
Project:
Subject:

20 October 2012
Washington Closure Hanford Inc. (technical representative)
ELR Consulting
1OON Field Remediation - Soil Full Protocol - Waste Site UPR-100-N-6
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
J1PWW1 8/7/12 Soil C See note 1
J1PWW2 8/7/12 Soil C See note 1
J1 PWW3 8/7/12 Soil C See note 1
J1PWW4 8/7/12 Soil C See note 1
J1PWW5 8/7/12 Soil C See note 1
J1PWW6 8/7/12 Soil C See note 1
J1PWW7 8/7/12 Soil C See note I
J1PWW8 8/7/12 Soil C See note 1
J1PWW9 8/7/12 Soil C See note 1
J1PWXO 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 - 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.
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 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 hours 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 limit, 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 JiPWW6, J1 PWW7,
J1PWW8, J1PWW9 and JIPWX2 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 J1PWW3,
J1PWW4, J1PWW5, J1PWW6, J1PWW7, J1PWW8, J1PWW9, JIPWXO, J1PWX1,
J1PWX2 and J1PWX3 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 J1 PWW3,
J1PWW4, J1PWW5, J1PWW6, J1PWW7, J1PWW8, J1PWW9, J1PWXO, J1PWX1,
J1 PWX2 and J1 PWX3 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 results.

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



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 blank contamination, the sulfate result in samples JiPWW6,
J1PWW7, J1PWW8, J1PWW9 and J1PWX2 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 J1 PWW3,
J1PWW4, J1PWW5, J1PWW6, J1PWW7, JIPWW8, J1PWW9, J1PWXO,
J1PWX1, J1PWX2 and J1PWX3 were qualified as estimates and flagged "J".

* Due to the lack of a matrix spike analysis, all chromium VI results in samples
J1PWW3, J1PWW4, J1PWW5, J1PWW6, J1PWW7, J1PWW8, J1PWW9,
J1 PWXO, J1 PWX1, J1 PWX2 and Ji PWX3 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 #SOOW307AOO (March 2008), Data Validation
Services.

DOEIRL-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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Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH validation

SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the

sample. The value reported is the sample quantitation limit corrected for

sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the

sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a

minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - 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.

R - Indicates the compound or analyte was analyzed for, detected, and due to

an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the

sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

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

making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid

for some specific applications (i.e., usable for decision-making purposes).



Appendix 2

Summary of Data Qualification
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: K3969 REVIEWER: Project: PAGE 1 OF_1
ELR UPR-100-N-6

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

pH J All Hold time
Nitrate J J1PWW1, J1PWW2 Hold time

J1PWW3, J1PWW4
J1PVWW5, J1PWW6
J1PVWW8, J1PWW9
J1PWXo, J1PWx1
J1PWX3

Nitrate UR J1PWW7, J1PWX2 Hold time
Nitrite UR All Hold time
Orthophosphate J J1PWW1, JPWW4 Hold time

J1PWW5, J1PWW6
J1PWW7, J1PWW8
J1PWW9, J1PWXO
J 1 PWX3

Orthophosphate UR J1PWW2, J1PWW3 Hold time
J1PWX1, J1PWX2

Sulfate U J1PWW6, J1PWW7 Method blank
J1PWW8, J1PWW9 contamination
J 1 PWX2

Chromium VI J J1PWW3, J1PVWW4 No MS or duplicate
J1PWW5, J1PWW6 analysis
J1PWW7, J1PVWW8
J1PVWW9, J1PWX0
J1PWX1, J1PWX2
J 1 PWX3

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Annotated Laboratory Reports
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

A i- ft ,1A..If-o'

WC-Hanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 08/24/2012 11:49
Richland WA, 99354 Project Manager: Joan Kessner

Wet Chemistry

Lionville Laboratory

A081y)SiResult and Qualifier LOD LOQ Units Dilution Batch Prepared Analyzed Method

9(0 S 0.1 % by Weight 1 L208079 08/12/2012 08/13/2012 SM25400

Bromde0.9 U .9 46 mg/kg dry 1 [208178 08/20/2012 08/20/2012 EPA 30

Chloride 25.3 0.9 4.6 mg/kgdy 1 [208178 08/20/2012 08/20/2012 EPA30

Fluoride 0.9 U 0.9 4.6 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrate 0.9 B. 0.9 4.6 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrite 0.9 U . 0.9 4.6 mg/kg dry I [208178 08/20/2012 08/20/2012 EPA 300.0

Ot .8 B 1.8 9.2 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
Nirteohsht . (1993)

Sulfate 15.6 0.9 4.6 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0

Nirte/NirteaN177 0.09 0.46 mg/kg dry I L208190 08/20/2012 08/21/2012 EPA 353.2
Sulrate/ntrium 0.20 U 0.20 0.50 mg/kg dry I L208176 08/20/2012 08/21/2012W846 7196A

pxvH etCroim8.69 0.10 pH Units I [20805 08/13/2012 08/13/20l2W846 9045D

JIPWW1 (1208031-02) Soil

%Soids94.7 0.1 % by Weight 1 [208079 0811212012 08/13/2012 SM2540G

BirteNit1.0 U 1.0 4.8 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 35.0

Chloride 579 D 9.7 48.5 mg/kg dry 10 L208178 08/20/2012 08/21/2012 EPA 300

Fluoride 1.8 B 1.0 4.8 mg/kg dry I L208178 08/20/2012 08/201/2012 EPA 300.0

Nitrate 56.1 1.0 4.8 mg/kg dry 1 L208178 08/20/2012 08/20/2012 ES300.0

Nitrite 1.0 U ( 1.0 4.8 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 3.0

Chorhoipd e1.9U 1.9 9 7 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0

Orthphoshate1.9 - -(1993)

Sulfate 217 D 9.7 48.5 mg/kg dry 10 L208178 08/20/2012 08/21/2012 EPA 300.0

Nitrate127 D 019 0.97 mg/kg dry 2 L208190 08/20/2012 08/21/2012 EPA 353.2
HexaaleNt rium N 021 U 0.21 0.53 mg/kg dry 1 L208176 08/20/2012 08/21/2012W846 719A
pxate 7 8.52 0.10 pH Units 1 L208085 08/13/2012 08/13/2012W846 9045D

000000068
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-189

Project Number: K3969 Reported:

Project Manager: Joan Kessner 08/24/2012 11:49

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

Wet Chemistry

Lionville Laboratory

Analyte Result and Quaiifier LOD LOQ Units Dilution Batch Prepared Analyzed Method

JiPWW3 (1208031-03) Soil

97.4

1.0 U

104 D

%Solids

Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/Nitrite as N

Hexavalent Chromium
PH

1.0 U

25.6 J

1.0 U ?,

2.0 U

39.4

5.98

0.21 U
8.70 'T

1.0

2.0

1.0

1.0

1.0

2.0

1.0

0.10

0.21

0.1 % by Weight I L208079 08/12/2012 08/13/2012 SM2540G

5.1 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

10.2 mg/kg dry 2 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

5.1 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

5.1 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

5.1 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

10.2 mg/kg dry I L208178 08/20/2012 08/212012 EPA 300.0
(1993)

5.1 rng/kg dry I L208178 08/20/2012 08(20/2012 EPA 300.0
(1993)

0.51 mg/kg dry I L208190 08120/2012 08/21/2012 EPA 353-2

0.51 mg/kg dry 1 L208182 08/21/2012 08/21/2012SW846 7196A

0.10 pH Units 1 L208085 08/13/2012 08/13/2012SW846 9045D

J1PWW4 (1208031-04) Soil

%Solids 97.9 0.1 % by Weight 1 L208079 08/12/2012 08/13/2012 SM2540G

Bromid 1.0 U 1.0 5.0 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Chloride 33.9 1.0 5.0 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0

Fluoride 1.0 U 1.0 5.0 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrate 30.3 3 1.0 5.0 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrite 1.0 U \ 1.0 5.0 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0

Orthophosphate 2.2 B 3 2.0 10.0 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Sulfate 24.6 1.0 5.0 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 30.0

Nitrate/Nitrite as N 7.05 0.10 0.50 mg/kg dry 1 L208190 08/20/2012 08/21/2012 EPA 353.2

HNxavalent Chromium 0.20 U 0.20 0.51 mg/kg dry I L208182 08/21/2012 08/21/20SW846 7196A

pH 8.97 ,0.10 p11 Units 1 1208085 08/13/2012 09/13/20125W&46 90451)

000000069
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Reported:
0814/2012 11:49

Project: RC-189

Project Number: K3969

Project Manager Joan Kessner

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

Analyte

JlpWW5 (1208031-05) Soil

%Solids

Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/Nitrite as N

Hexavalent Chromium
PH

JlPWW6 (1208031-06) Soil

%Solids

Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/Nitrite as N

Hexavalent Chromium

pH

Result and Qualifier

98.1

1.0 U

16.4

1.0 U

40.6

1.0 U

3.0 B

27.2

9.44 D
0.20 U
8.83

Wet Chemistry I (

Lionvilie Laboratory

LOD LOQ Units Dilution Batch Prepared Analyzed Method

3

3

99.3

1.0 U

35.3

1.0 U

25.4

1.0 U

5.6 B

13.1 0

5.86

0.20 U
8.62

1.0

1.0

1.0

1.0

1.0

2.0

1.0

0.20

0.20

1.0

1.0

1.0

1.0

1.0

1.9

1.0

0.10

0.20

0.1
0.1

5.1

5.1

5.1

5.1

5.1

10.1

5.1

1.01

0.51
0.10

0.1
0.1

4.9

4.9

4.9

4.9

4.9

9.7

4.9

0.49

0.50
0.10

% by

mg

mg

mg

mg

in

mg

mg

in

rn

Weight I L208079 08/1212012 08/13/2012 SM25400

/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 3000
(1993)

/kg dry 1 L208178 08120/2012 08/2012012 EPA 300.0(1993)

V/kg dry 1 1208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

glkg dry I 20817 08/20/2012 08/20/2012 EPA 300.0
(1993)

g/kg dry 2 L208190 08/20/2012 08/21/2012 EPA 353.2

g/kg dry 1 L208182 08/21/2012 09/21/2012W9467196A
H Units 1 1208085 08/13/2012 08/13/2012SW946 9045D

% by Weight I L208079 08/12/2012 08/13/2012 SM2540G

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA300.0
(1993)

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry i L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/lcg dry I 1208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mng/kg dry 1 1208190 08/20/2012 0812t/2012 EPA 353.2

mg/kg dry 1 L208182 08/21/2012 08/21/2012SW846 7196A

pH Units 1 L208085 08/13/2012 08/13/2012SW846 9045D

12



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-lanford, Inc. Project: RC-189

2620 Fermi Avenue Project Number: K3969 08/24/2012 11:49
Richland WA, 99354 Project Manager- Joan Kessner

Wet Chemistry

Lionville Laboratory

nalyte Result and Qualifier LOD LOQ Units Dilution Batch Prepared Analyzed Method

J1PWW7 (1208031-07) Soil
98.7

98.7

0.9 U

125 D

0.9 U

0.9 U

0.9 U

6.0 B

7.2 Q

0.73

0.20 U
8.69

%Solids

Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/Nitrite as N

Hexavalent Chromium
PH

JiPWW8 (1208031-08) Soil

%Solids

Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/Nitrite as N

Hexavalent Chromium
PH

99.6

0.9 U

5.8

0.9 U

2.5 B

0.9 U

4.7 B

4.2 B

0.72

0 20 U
9.17

0.9

1.9

0.9

0.9

0.9

1.9

0.9

0.09

0.20

0.9

0.9

0.9

0.9

0.9

1.9

0.9

0.09

0.20

13

% by Weight I L208079 08/1212012 08/13/2012 SM2540G

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry 2 L208178 08/20/2012 08/21/2012 EPA 300.0
(1993)

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 30.0
(1993)

mgkg dry I L208178 081202012 08/20/2012 EPA 300.0
(1993)

mg/kg dry 1 L208190 08/20/2012 08/21/2012 EPA 353.2

mg/kg dry I L208182 08/21/2012 08/21/2012SW846 7196A

pH Units 1 L208085 08/13/2012 08/13/2012SW846 9045D

% by Weight 1 L208079 08/12/2012 08/13/2012 SM25400

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0(1993)

mg/kg dry I L208178 08120/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

mg/kg dry 1 L208190 08/20/2012 08/21/2012 EPA 353.2

mg/kg dry 1 L208182 08/21/2012 08/21/2012SW846 7196A

pH Units I L208085 08/13/2012 08/13/2012W846 9045D

000000071



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-189 Reported:
2620 Fermi Avenue Project Number: K3969 08/24/2012 11:49
Richland WA, 99354 Project Manager Joan Kessner

Wet Chemistry

Lionville Laboratory

Analyte Result and Qualifier LOD LOQ Units Dilution Batch Prepared Analyzed Method

J1PWW9 (1208031-09) Soil

%Solids 99.7 0.1 % by Weight 1 L208079 08/12/2012 08/13/2012 SM2540G

Bromide 1.0 U 1.0 4.9 mg/kg dry I L202178 08/20/2012 08120/2012 EPA 300.0
(1993)

Chloride 55.0 1.0 4.9 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Fluoride 1.0 U 1.0 4.9 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrate 3.9 B 1.0 49 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrite 1.0 u 1.0 4.9 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0

Orthophosphate 10.6 2.0 98 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0

JiPWX( (1208031-10) Soil

%Solids99.1 0.1 % by Weight 1 1208079 08/12/2012 08/13/2012 SM25400

Bromide 9.9 U 9.9 49. mg/kg dry 10 L208178 08/20/2012 08/21/2012 EPA 300.0

ChlorIde 8750 D 494 2470 mg/kg dry 500 1208178 08/20/2012 08/21/2012 EPA300.0

Fluoride 9.9 U 9.9 49.4 mg/kg dry 10 1208178 08/20/2012 08/21/2012 EPA 30

Nitrate 109 D 0.8 9.9 49.4 mg/kg dry 10 L208178 08/20/2012 08/21/2012 EPA 300.0

Nitrite 9.9 U Z, 9.9 49.4 mg/kg dry 10 1208178 08/20/2012 08/21/2012 EPA 300.0

Orthphoshat 2.1B 3 2.0 9.9 mg/kg dry I1 208178 08/20/2012 08/20/2012 EPA 300.0

Sulfate 502 D 9.9 49.4 mg/kg dry 10 1208178 08/20/2012 08/21/2012 EPA300.0

Nltratl~ltrie as N24.5 D ~...0.49 2.47 mg/kg dry 5 1208190 08/20/2012 08/21/2012 EPA 353.2
Hexavalent Chromium 020 U - 0.20 0.50 mg/kg dry 1 L208182 08/21/2012 082/202SW846 7196A
PHx7.72 0.10 pH Units I L208085 08/13/2012 08/13/2012SW846 9045D
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WC-Hanford, Inc.

2620 Fermi Avenue
Richland WA 993l54

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

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Reported:
08/24/2012 11:49

Wet Chemistry

Lionville Laboratory

Analyte Result and Qualifier LOD LOQ Units Dilution Batch Prepared Analyzed Metbod

J1PWXI (1208031-11) Soil

%Solids 98.7 0.1 % by Weight I L208079 08/12/2012 08/13/2012 SM25400

Bromide 0.9 U 0.9 4.3 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Chloride 138 D 1.7 8.5 mg/kg dry 2 L208178 08/20/2012 08/21/2012 EPA 300.0
(1993)

Fluoride 0.9 U 0.9 4.3 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrate 9.7 J 0.9 4.3 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 300.0
4 (1993)

Nitrite 1.7 U f, 1.7 8.5 mg/kg dry 2 L208178 08/20/2012 08/21/2012 EPA 300.0

Orthphophae 1. U ?,(1993)
Orthophosphate 1.7 U 1.7 8.5 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0

(1993)

Sulfate 54.8 0.9 4.3 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0
(1993)

Nitrate/Nitrite as N 2.25 0.09 0.43 mg/kg dry I L208190 08/20/2012 08/21/2012 EPA 353.2

Hexavalent Chromium 0.20 U 3 0.20 0.51 mg/kg dry 1 L208182 08/21/2012 08/21/2012SW846 7196A

pH 8.88 0.10 pH Units 1 L208085 08/13/2012 08/13/2012SW846 9045D

J1PWX2 (1208031-12) Soil

%Solids

Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/Nitrite as N
Hexavalent Chromium
pH

99.6

0.9

1.7

0.9

0.9

0.9

1.9

3.1

0.09
0.20
9.18

U

B

U

U

U S

U

B V

U3
U

0.9

0.9

0.9

0.9

0.9

1.9

0.9

0.09
0.20

0.1

4.6

4.6

4.6

4.6

4.6

9.3

4.6

0.46
0.50
0.10

% by Weight

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry
mg/kg dry
pH Units

L208079
1208178

L208178

L208178

L208178

L208178

L208178

L208178

L208190
L208182

L208085

08/12/2012

08/20/2012

08/20/2012

08/20/2012

08/20/2012

08/20/2012

08/20/2012

08/20/2012

09/20/2012
08/21/2012
08/13/2012

09/13/2012 SM2540G
08/20/2012 EPA 300.0

(1993)
08/20/2012 EPA 300.0

(1993)
08/20/2012 EPA 300.0

(1993)
08/20/2012 EPA 300.0

(1993)
08/20/2012 EPA 300.0

(1993)

08/20/2012 EPA 300.0
(1993)

08/20/2012 EPA 300.0
(1993)

08/21/2012 EPA 353.2
08/21/2012SW846 7196A
08/13/2012SW846 9045D
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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 0/24/2012 11:49
Richland WA, 99354 Project Manager: Joan Kessner

Wet Chemistry

Lionville Laboratory - L

AA~nal yte Result and Qualifier LOD LOQ Units Dilution Batch Prepared Analyzed Method

JlpWX3 (1208031-13) Sol98.7 0.1 %byWeig 1 L208079 08/12/2012 08/13/2012 SM25400

%Solids 1 1208178 08120/2012 08/20/2012 EPA 300.0

0h.9d 29. 0.9 4.5 ms~kg dry I L208178 0812012012 0812012012 EPA 300.0Bromide 0.9 U 0.9 4.5 mg/kg dry (1993)

29.6 0.9 4.5 mg/kg dry 1 L208178 08120/2012 08/20/2012 EPA 300.0

Chloride 
(93

4.5 dry 1 L208178 08/20/2012 08120/2012 EP 00.0

Fluoride 0.9 U 0.9 mg/kg EPA 3

. .0 mg/kg dry 1 L208178 08/20/2012 08/202012 EPA 0

Nitrate 2. 09 45 mtgdy 1(93

0.9 u 0.9 4.5 mg/kg dry I L208178 08/20/2012 08/20/2012 EPA 30.0

Nitrite 
(93

2.9 B 1.8 9.0 mg/ dry I L208178 Og2/012 og/0/212 EPA 300.0

Orthophosphate

20.7 0.9 4.5 mg/kg dry 1 L208178 08/20/2012 08/20/2012 EPA 300.0

Sulfate 
(93

Nitrate/Nitrite as N 6.01 0.09 0.45 mg/kg dry 1 L208190 0812012012 08121/2012 EPA 353.2

Hexavalent Chromium 0.20 U 0.20 0.51 mg/kg dfY I L208182 08/2112012 os/2l12012SW846 7196A

PH 
8.93 2 0.10 pH Units I L208085 08/13/2012 0/13/2012SW846 9045D

JIpWX4 (1208031-14) Soil
O/JoidWX 10020.13%-y14) 1 L208079 08/1212012 08/13/2012 SM2540G
-- Soid 100 0.1 % by Weight I 20

16



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (610) 280-3000
Fax (610) 280-3041

A civsin of Ebvrine Andvcau COrp)Wn Case Narrative

Client: WC-HANFORD RC-189 K3969
LVL#: 1208031 Date Received: 08-09-12

INORGANIC NARRATIVE

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

2. The samples were prepared and alyzed 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 LyL's sample acceptance

policy.

5. 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 si

lain aniels 
Date

Laboratory Manager
Lionville Laboratory

njp\i08-031

The results presented in this report relate only to the analytical tonting and conditions of the samples at receipt and during storage. All pages of this repot art ktegral pars ofthe aalyt

data. Therefbre, this report should only be reproduced in its entirety of 20 pages.

8 000000066
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Washington Closure Hanford

~ '-

Shipoed To" . il
;R;PRUwE seW.'iCefi LIONVILL

POSSIBLE SAMPLE HAZARDS/EMARM

Potential Rad 4, DO L 0 
A~ P----

Special Handling and/or Storage

Cool 4C

SAMPLE ANALYSIS

CHAIN OF CUSTODY/SAMPLE ANALYSIS'
ComoanY Contact Telephone No.
16aftKe~ktrs:f ! 37546n~

Sampling locattar

LL Xoo-
Field LoebOek(NOst mov t -' COA MAJ1t t CJ

OffsiteProiertyNc A')r I q7 0

Coo4C Cool4C Coa4C Coct4

Preservation

G/P G/P G/P G

Type of Container
I 1 0 I

No. of Container(s)
2OnrL 60L 120mL 120

Volume
see now ~~~sJ ~-- TP D

Sample No. Matrix Sample Date Sampe Time

1__ww1 _ _ S_____ -2L-
JIPWW2 SOIL ( -

Ji PWW3 SI

IJ1PWW3 SOILt
JIPWW4 SOIL 7_____/__
J1PWW5 SOIL -

CHAIN OF POSSESSION Sign/PrintNames

Rusqinshsed By/Removed F Date/Time ( 1Ye ived B In
-7(1

Inqoished emoved Fros I Datefime Il 3 eceived ByvStomd In

By/Remwved Frorn 5VC j- Ditefff/O&,Ot Received By/Sred Is
Dromim Daerm

oiriuished By/Removed From t Da mTefle seeed R y-i tore 3 ISDLO'l 10

elosished-By/Remrved Feors& Date/Doe eceied By/Stored In; Daterrme

1z~~ , l

In o-
WTPH

- -

Il

REQUEST RC-189-088 Page I of -s

Proiect Coordinator rice.Code Data Turnaround
KES!SNER, iii PrI Tuijnu

~SAF"No. 9

RC189 -~

Method-of Shioment'PedEx,

BIll of Ladine/Air Bill No. e- OS P

C Coot4C None None None None

aG C/P G/P G/P 0/P G/P

II *0 0 0

si 120ml- 5OmL S 500mL S00mL 50DmL

ted PAPs 0310 Sece n(3)k Istope %4otpc otjc Cafton-14

-D+ Imulctirw

-F-

F - -I- -

L -. - _________ -

'4 A5~ ____

I- - ________

I J _____ - -Matsix

SPCAK NSR~IN
SPECIAL INSTRUCTIONS

(1) ICP Memb - 6010TR (Close-vut List) lAhmoluin. Anlimony, Arsenic. Bawrls Beryllim B-m,

Cadmiu Calcium Ctomium, Coball, Copper, Iron. Lead. Magnesium, Manganese. Molybden-,

Nicket Potassium, Selenium. Silicon, Silver, Sodium, Vanadium Zinc); Mercury - 7471 - (CV)

(2) IC Anions - 300.0 {Bromide. Chloride, Flwoide, Nitrate, Nitite, Phosphate. Sulfate); N02/N03 -

353.2; pH (Soil) -9045
(3) Gamm Spec (Client List) {Americium-241. Cesium-137. Cobalt-60, Europium-152, Eusopium-I154,

Europeersi55. RadianD-226)

DCOATE

D2-s

so-s.04
W -W
o-0a
A-Ak

D5. id .Wt-"-Up

V.VeqMa

DatearseDisposed By

in

G

LABORATORY F-Ceived By
SECTION

FINAL SAMPLE Disposal Method

DISPOSITION

WCH-EE-011I

y-

- , Tte

Sex ) !
I Rex - 7196

Y



Washington Closure Hanford .CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST j RC-189-088 Pa'e a offdric tnu i tAn

olleet or. ~ Conwanv Contact
I Joan Kessna

I :Iil~Z~L~~-I 1

Prolet.esinatou- - 1 5~ 5 9~nRL~3t~fl - - ,,.b ,tI..O>,n-S

Prolect Coor nx r r Price Code hPata Turnaround
*KESSNER, JHs jt

9 FNo vs.
is,4 0 So Fa eriicaton mp e

Fi Me d ofShiument.,10,~%k.0t$~k* rt~w ol ,n~~ at.tt~r ~ ~W~ "-FP-------------------------------
-R 4A " -dE

POSSIBLE SAMPLE HAZAI1LS/REMARJ 
Pote~t itsl oLEAPEAAse AKCool 4C Cool 4C Cool 4C Cool4C Cool 4C one None one roc Hove

Potentiai Rad L DDT L Preservation

,a - 4 ?J G/P G/P G/P G *0 G/P G/P G/P G/P G/P
Type of Container ___ ___- ___

Special Handling and/or Storage T 1 1 1 0 0 0

Cool 4C No. of ContaIner(s)
C I2OL 6On L 120m 11L 120mL nomL 5 s0mL soo11 SOOmt

Volume

nnr Seo (2)~i Tfl-Dnisdg PAHs - 2310 Seekem(3) n l.oopic lIotopie holopic CarboW-14

Special Hen 7196 special Rs - Special I nnon ocum, "hooen Len d

Imnumci. WTPH-D + Imeactionn

SAMPLE ANALYSIS

Sample No. Matrix* Sanpie Date Sanme Tim J

J1PWW6 SOIL _ _. 7- _ _ __7-7
-ww - - -- -2(;7

JIPWW7 SOIL 8-7-fZ 1057-

JIPWW8 SOIL R-7-12 V__ __ J IJS-7_____

J1PWW9 SOIL - 7- I__

J1PWXO SOIL '?- f 7- 1O N5 Marix *

CHAIN OF POSSESSION Sign/Print Na_s SPECIAL INSTRUCTIONS Matrix

By/Rove Frg, ~st;Tk caved Bred In
(1) 1CP Metals - 6010TR (Close i Lst) (Alnma, Anioanny. Arsenic, Bariumn, Beryllium, Bonon, s

Cadrnn an Ca% Comum, Cobalt, Copper, irn, LeAd, Magnesmiu, Mnngnnese, Molybden, sD-sn

:/dF D DatecvedBSd 
NickeL Polassi'm Sek6m Silicon, Silver, Sodiun, Vanadium, Zinc); Meney - 7471 - (CV) sswv

A. - t 0Q. JALL, 1-137- 1 'n (2) IC Anio - 300,0 (Bonide, Chloride, Fuoride. Nitrate. Nitrite. Phosiphate, Sulfate); NO2/N03 - WWm

RfrWwmvdw W0-Dsir4 ce, I353.2.pH (Sod)- 9045 
0-0a

Reliquished By/Removed From tO Dnterrie /0 60 3 Received By/Stored In Dateflire (3) Gm Spe (Client List) (Anricinm-24 . Cesitm-1 37, Coblt 152, Eurcpium-154, "

-A /I Erpnml-155, Radium-2261 REViEWED L-n .

Rlinqished By/Renoved From Daterrim necelvd BytStored In -ATE

Relinqisbed By/Rennoved From . Datbtlimr Received By/Stoned In Dote im

LABORATORY Recived By
SECTION 

Dtrr

FINAL SAMPLE Dispocal Method

WCH-EE-01 1

Shiped To, Offste Prooerty N. A i 0 q -

%.0
0

Telephene Nos .
S373-4638,

Bill offLadinit/Aur B5111 No. S - -O C



Washington Closure Hanford- CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-189-088. IN o

Coiiector. .

Proiect-Desienatio. -

Company .c.8tact
Joan 1e 2

Samnslini LuoUtIOn . -

UPRD I J..4Af.,e n nonmi sfl )'4.i..a 1 i.

ti F L-inEx Ar ill CN
Sioed To a 7 i$ Offsite Proerty No

Proiect CoordinatorKSSNER, JH Prce Code I Data Turnaround

SAFNo -RC2f89 s

'5e-e- OL3pc
POSSIBLE SAMPLE HAZARDS/REMARKS

Potetic~ndt PT Lrni resrvaion Corl 4C Coo1AC CooI4C CoeI4C Cool 4C Noni Nowe None Nonw
Potential Rad I DO 011 ' 0 - Preservation

G/P G/P G/P G sO G/P G/P G/P c/P G/P

Handling d! ~~Type of Container ____- ___ -

Special Handngand/orStorage I 1 0 1 1 1 0 0 0
Cool 4C No. of Container(s) I I

20mL 60mnL 120ml I20mL 120mL 500mnL S n 500ml 5nm 500nL

Volume
see km(1) in Cabomium Saciulm(2)in TPH-Disel PAHs.310 See em (3) in sopic Iatopic Isctopic Carbon-14

spell lim -71% Speesnt RWI. - Spcei.l Um-n Phxo.tiu to Led
lNtructimne [tucion. WTPR-D + Iscl.co

SAMPLE ANALYSIS

Sample No. Matrix Sample Date Sample Time

J1PWX1 SOIL 9 1030
J1PWX2 SOIL -- ' , c X x X - / -

J1PWX3 SOIL 9-7-t7 - '__

J1PWX4 5OfLh

CHAIN OF POSSESSION Sign/Print Names SPECtAL INSTRUCTONS Matrix*

Byaj ed oped From. Daiwnere Reoeivoe ByrStored In Daternms IZ40 '10e -y7/o D /a Avd B/Sor r D 17h/ (1) ICP Metals - 6010TI (Close-out List) (Aksinum, Antimsty, Arsenic, Bariu, Beryllium Boron, S
_ _ _ _ _Cadyawrn Caliwn Chronmiurn Cobalt. Copper I1n LCR. , ageSos, Manpnese, MOlybdem, s.d

R.ninyi DbTirm ' Received By/Stored in Dateffime /35" Nickel, Polassinnt Selenium, Silicon, Silver. Sodin Vinadium. Zinc); Mercury - 7471 -(CV) si-swe

YU,-J)PA.0k, C 1% 41Wf4 ,i A /7/ f -- % S-7-/2- (2) IC A{ini 300.0 (Bromide, Clride, Fworide, Nitrate, Nitrite, Phosphate, Sulfate); N02JN03 -

Relinquished B moveA FDonsim /b i'O Received By/Stored in Dtf)G Spec (Client List) (Americium-241, Cesirn-137, Europm-154, DS-. r."

A -- L .LA., n r Wi -5/ -x {EwqpiunSi155, Radium.226) T U"A

RCI* F(m DateGm(e l-in

Relinquisked By/ewe Fmom Datefime Received By/Sored In - Ditd/rine DATE x-00-

Relinqluished-By/umovedlFrom . tdrim- . jlRecived By/Sred In - Date/Ti m

LABORATORY Received By Title -Date/rin

SECTION

FINAL SAMPLE Disposal Mediod Dispwed By Date/rirm

DISPOSITION

WCH-EE-011

JJ

.Telenborne No. ..
:5-4688 - -

Bill of Ladinv/Air BHi No.

I I n



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B D ELEVEL: AD

PROJECT: -0 0 V -C/G DATAPACKAGE:

VALIDATOR: T -. LAB: L L DATE: (c Ia

ISDG:
ANALYSES PERFORMED

nions/IC TOC TOx TPH-418.1 Oil and Grease Ak

Ammonia BOD/COD Chloride Chromium-VI pH N0 3/N0 2

Sulfate TDS TKN osphate

SAMPLES/MATRIX

'1PLvwJ 1IPWLW TiPI J 1iP v(u WTI .w S

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?............................................Yes N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations perform ed on all instrum ents? ................................................................................... Y es

Initial calibrations acceptable? ................................................................................................................ Y es

ICV and CCV checks perform ed on all instrum ents?............................................ . .. ... .. . ... . ... .. .. .. .. ... .. . ... . Y es

ICV and CCV checks acceptable?............................................................ .. .. .. ... . ... .. . ... .. .. .. . ... .. .. .. .. .. ... . .. .. Y es

Standards traceable? ................................................................................................................................ Y es

Standards expired?...................................................................................................................................Y es

Calculation check acceptable?................................................................ . .. . .. ... .. .. .. . ... .. .. .. .. .. .. .. .. .. .. .. ... . ... . Y es

Comments:

No N/A

No N/A

No N/A

N N/A

N N/A

N N/A

N N/
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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)........................................... Yes N

ICB and CCB results acceptable? (Levels D, E) .................................................................................... Yes No

Laboratory blanks analyzed? ............................................................................ .............................. N o N /A

Laboratory blank results acceptable? ....................................................................................................... Y es o N /A

Field blanks analyzed? (Levels C, D, E) ................. ........................................................................ Yes N

Field blank results acceptable? (Levels C, D, E).................................................................................... Yes No

Transcription/calculation errors? (Levels D, E).......................................................................................Yes No

Comments: $ 4  C.jLy7 .' . Y

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

Spike sam ples analyzed? ...................................................................................................................... N o N /A

Spike recoveries acceptable? .............. ............................................................................................. .. Y N o

Sike standards NIST traceable? (Levels D, E)......................................................................................... Yes No

Spike standards expired? (Levels D , E)........................................................................... ................... N

LC S/B SS sam ples analyzed?........................................................ . .. .. .. ... .. .. .. .. .. .. .. .. . ... .. .. .. .. .. .. .. .. .. .. ... .  N o N /A

LC S/B SS results acceptable? ............................................................................................................ N o

Standards traceable? (Levels D, E).............................................. Yes N

Standards expired? (Levels D , E)............................................................................................................ Y es N o

Transcription/calculation errors? (Levels D, E)....................................... Yes..... Ys

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

Performance audit sample results acceptable?.................................................. . .. .. .. .. .. .. . .. .. .. .. ... .. .. .. .. ... .. . Yes N

Comments:

C-0-P,1r
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable?..................................................................................................... No N/A

D uplicate results acceptable? .. .. .. ......................................................... . .. .. .. .. .. .. .. .. .. .. .. .. . .. .. ... .. .. .. . .. .. .. . . Y N o

MS/MSD standards NIST traceable? (Levels D, E)................................................................................ Yes No

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

Field duplicate RPD values acceptable?.............................................................................................. No N/A

Field split RPD values acceptable?..................................................,......... . .. .. .. .. . .. .. .. .. .. .. .. ... .. .. .. .. ... .. .. .. .. Y es N o l

Transcription/calculation errors? (Levels D, E)....................................................................................... Yes No

Comments:

6. HOLDING TIMES (all levels)

Sam ples properly preserved? ................................................................................................................ o N /A

Sample holding times acceptable?............................................. . ... .. .. .. .. .. .. .. ... .. .. . .. .. .. . .. ...... Yes N N/A

Comments: -k( r k i-v.J-t h b4 -U (t
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

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

Results supported in the raw data? (Levels D, E)...................................................................................Yes No

Sam ples properly prepared? (Levels D, E).............................................................................................. Yes No

D etection lim its m eet RD L? ................................................................................................................... N o N /A

Transcription/calculation errors? (Levels D, E)...................................................................................... Yes NN/

Comments:

2 6
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Additional Documentation Requested by Client
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264 Welsh Pool Road
Exton, PA 19341

L 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 - Quality Control

Lionville Laboratory

ISpike source %RECRD

Analyte Result and Qualifiers LOD LOQ Units Lvel Result %REC Lumits RPD Limut

Batch L208079 - Default Prep

Duplicate (L208079-DUPl) Source: 1208031-01 Prepared / 08122012 Analyzed: 08/13/2012

%Solids 99.9 0'1 % by Weight 99.7 0.2 20

Batch L208085 - Default Prep GenChem

Duplicate (L208085-DUP5) Source: 1208031-01 Prepared & Analyzed: 08/13/2012

pH 8.77 0.10 pH Units 8.69 0.916 20

Reference (L208085-SRMI) Prepared & Analyzed: 08/13/2012

PH 4.05 01( pH Units 4.0000 101 99-101

Batch L208176 - Default Prep GenChem

Blank (L208176-BLKI) 
Prepared: 08/20/2012 Analyzed: 08/21/2012

Hexavalent Chromium~ 0.20 U 0.20 0.50 mg/kg wet

LCS (L208176-BSI) 
Prparcd: 08/20/2012 Analyzed: 08/21/2012

Hexavalent Chromium 4.28 0.20 0.50 mg/kg wet 4.0000 107 80-120

LCS (108176-BS2) 
Prepared: 08/20/2012 Analyzed: 08/21/2012

Hexavalent Chromium 1150 D 20.0 50.0 mg/kg wet 1165.6 99 80-120

Duplicate (L208176-DUP3) Source: 1208031-01 Prepared: 08/20/2012 Analyzed: 08/21/2012 2

Hexavalent Chromium 0.20 U 0.20 0.50 mg/kg dry 0.20 U 20

Matrix Spike (L208176-MS5) Source: 1208031-01 Prepared: 08/2012 Analyzed: 08/21/2012 5

Hexavalent Chromium 3.97 0.20 0.50 mg/kg dry 4,0117 0.20 U 99 75-125

000000075
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*LV 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

23.4

1.0
3.4

Chloride

Bromide

Orthophosphate

Sulfate

Nitrate

Nitrite

U

B

15.1

6.9

1.0 U

1.0 5.1 mg/kg dry 25.3

1.0 5.1 mg/kg dry 0.9 U

2.0 10.2 mg/kg dry 3.8

1.0 5.1 mg/kg dry 15.6

1.0 5.1 mg/kg dry 0.9J

1.0 5.1 mg/kg dry 0.9 U

8.10 20

20

12.3 20

3.20 20

20

20
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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 P

lAnalyte Result and Qualifiers LOD LOQ Units Level Result %REC Limits RPD Limit

Batch L208176 - Default Prep GenChem

Matrix Spike (L208176-MS6) Source: 1208031-01 Prepared: 08/20/2012 Analyzed: 08/21/2012

Hexavalent Chromium 1150 D 20.1 50.1 mg/kg dry 1130.3 0.20 U 102 75-125

Batch L208178 - Default Prep GenChem

Blank (L208178-BLK1) Prepared & Analyzed: 08/20/2012

Fluoride 1.0 U LO 5.0 mg/kg wet

Chloride 1.0 U 1.0 5.0 mg/kg wet

Bromide 1.0 U 1.0 5.0 mg/kg wet

Orthophosphate 2.0 U 2.0 10.0 mg/kg wet

Sulfate 2.9 B 1.0 5.0 mg/kg wet

Nitrate 1.0 U 1.0 5.0 mg/kg wet

Nitrite 1.0 U 1.0 5.0 , mg/kg wet

LCS (L208178-BSI) Prepared & Analyzed: 08/20/2012

Fluoride 43.4 0.9 4.7 mg/kg wet 47.423 91.6 80-120

Chloride 41.8 0.9 4.7 mg/kg wet 47.423 88.2 80-120

Bromide 42.7 0.9 4.7 mg/kg wet 47.42.3 90.0 80-120

Orthophosphate 41.4 1.9 9.5 mg/kg wet 47.423 87.4 80-120

Sulfate 43.4 0.9 4.7 mg/kg wet 47.423 91.6 80-120

Nitrate 43.3 0.9 4.7 mg/kg wet 47.423 91.4 80-120

Nitrite 42.5 0.9 4.7 mg/kg wet 47.423 89.6 80-120

Duplicate (L208178-DUPI) Source: 1208031-01 Prepared & Analyzed: 08/20/2012

Fluoride 1.0 U 1.0 5.1 mg/kg dry 0.9 U 20



WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Reported:
08/24/2012 11:49

Project: RC-189

Project Number: K3969

Project Manager: Joan Kessner

Wet Chemistry - Quality Control

Lionville Laboratory

Spike Source %EC RRC)

Result and Qualifiers LOD LOQ Units Level Result %*REC Limits RPD Limit
nalyte

Batch L208178 - Default Prep GenChen.

Matrix Spike (L208178-MS1) Source: 1208031-01 Prepared & Analyzed: 08/20/2012

Fluoride47.6 0.9 4.4 mg/kg dry 44.351 0.9 U 107 75-125

Chloride 69.2 0.9 44 mg/kg dry 44.351 25.3 98.9 75-125

Bromide 44.9 0.9 4.4 mg/kg dry 44.351 0.9 U 101 75-125

Ordohosphate 48.0 1.8 8.9 mg/kg dry 44.351 3.8 99.7 75-125

Sulfate 60.0 0.9 4.4 mg/kg dry 44.351 15.6 100 75-125

Nitrate 52.6 0.9 4.4 mg/kg dry 44.351 0.9 J 119 75-125

Nitrite 45.8 0.9 4.4 mg/kg dry 44.351 0.9 U 103 75-125

Batch L208182 - Default Prep GenChem

Blank (L208182-BLK1) Prepared & Analyzed: 08/21/2012

Hexavalent Chromium 0.20 U 0.20 0.50 mg/kg wet

LCS (L208182-BS1) 
Prepared & Analyzed: 08/21/2012

Hexavalent Chromium 3.93 0.20 0.50 mg/kg wet 4.0000 98 80-120

LCS (L208182-BS2) Prepared & Analyzed: 08/21/2012

Hexavalent Chromium 1060 D 20.0 50.0 mg/kg wet I101.2 97 80-120

Batch L208190 - Default Prep GenChe-n

Blank (L208190-BLK1) Prepared: 08/20/2012 Analyzed: 08/21/2012

Nitrate/Nitrite as N 0.10 U 0.10 0.50 mg/kg wet

LCS (L208190-BSI) Prepared: 08/20/2012 Analyzed: 08/21/2012

Nitrate/Nitrite as N 4.78 0.10 0.50 mg/kg wet 5.0000 95.6 90-110

000000077
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Project RC-189

Project Number: K3969 Reported:

Project Manager Joan Kessner 08124/2012 11:49

A f 1 i,.~, -.4 .

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

Wet Chemistry - Quality Control

Lionville Laboratory

Spike Source %REC RPD

jAnalyte Result and Qualifies LOD LOQ Units Result %REC Limits RPD Limit

Batch L208190 - Default Prep GenChem

Duplicate (L208190-DUPI) Source: 1208031-01 Prepared: 08/20/2012 Analyzed: 08/21/2012

Njtrate/Nitrite as N 1.90 0.10 0.51 flg/kgdrY 1.77 6.76 20

Matrix Spike (L208190-MS1) Source: 1208031-01 Prepared: 08/20/2012 Analyzed: 08/21/20125-125

Nitrate/Nitrite as N 6.10 009 0,44 rng/kg dry 4.4351 1.77 97.6 75-125

000000078
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