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INTRODUCTION 

This memo pre$ents the results of data validation on Data Package No. K1382 
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. 

J17J19 
J17J20 
J17J21 
J17J22 
J17J27 
J17J28 
J17J29 
J17J30 

10/6/08 .. 
_10/6/08 
10/6/08 
10/6/08 
10/6/08 
10/6/08 
10/6/08 
_ 10/6/08 '" 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

1 - Alpha spectroscopy (isotopic uranium & thorium) & gamma spectroscopy. 
. . 

Data validation was conducted in accordance with the Washington Closure Hanford 
Incorporated (WCH) validation statement of work and the 300 Area Remedial Action 
Sampling and Analysis Plan (OOE/RL-2001-48, May 2004). Appendices 1 through 6 
provide the foilowing information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3-. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Data Requested by Client 

DATA QUALITY 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. 
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· 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 

One equipment blank (J17J30) was submitted for analysis. Thorium-230 (aspec), 
uranium-233/234 (aspec), potassium-40, cesium-137, radium-226, radium-228, 
thorium-228 (gamma spec) and thorium-232 (gamma spec) were detected in the 
equipment blank. Under the WCH statement of work, no qualification is required. 

· 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 thorium-228 (aspec) and thorium-232 (aspec) 
results were qualified as estimates and flagged "J". 

All other accuracy results were acceptable. 
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· Laboratory Duplicates 

Analytical precision is expressed by the relative percent differences (RPO) 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 RPO is less than 30%, no qualification is required. If either activity 
(concentration) is less than five times the CRDL, the RPO control limit is less than or 
equal to two times the CRDL. If the RPO is outside the applicable control limit, 
associated results are qualified as estimated detects or estimated non-detects. 

Due to an RPO outside QC limits (31 %), all thodum-232 (gamma spec) results were 
qualified as estimates and flagged "J". 

All other duplicate results were acceptable. 

Field Duplicates 

One set of field duplicates (J17J19/J17J20) were submitted for analysis. Field 
Duplicates are compared using the same criteria as for laboratory duplicates. All 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. All analytes met the RQL. 

Completeness 

Data package No. K1382 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 deficiency was noted: 

• Due to an RPO outside QC limits (31%), all thorium-232 (gamma spec) results were 
qualified as estimates and flagged "J". 

• Due to the lack of an LCS analysis, all thorium-228 (aspec) and thorium-232 (aspec) 
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. 

REFi:RENCES 

Washington Closure Hanford Contract #S00W307 A00 (March 2008), Data Validation 
Services. 

DOE/RL-2001-48, Rev. 1, 300 Area Remedial Action Sampling and Analysis Plan, U.S. 
Department of Energy, May 2004. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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I • 

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. · 
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Appendix 2 

Summary of Data Qualification 
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY* 

COMPOUND 
Thorium-228 (aspec) 
Thorium-232 as ec 
Thorium-232 (gamma 
sec 

QUALIFIER 

J 

J 

SAMPLES AFFECTED REASON 
All No LCS analysis 

All RPO 

* - 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 SERVICES/RICHMOND 
SAMPLE DEL:IVBRY GROUP Kl382 

7721-001 
DATA SHEET 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-01 
Dept sample id 7721-001 

Received 10L09L08 
\ solids 96.9 

AHALYTB CAB NO 

Thorium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 TH-232 
Uranium 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Europi.um 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Thorium 228 14274-82--9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14?96-10-2 

618-7 Burial Ground Verif.Sampli~g 

DATA SHEBTS 
Page 1 

SUMMARY DATA SECTION 
Page 15 

Client/Case no 
Contract 

Client sample id 
Location/Matrix 

Collected/Weight 
Custody/SAF No 

RESULT 2a Ell 
pCi/g (COUNT) 

0.419 0.28 
0.642 0.28 
0.251 0.17 
1. 63 0.43 
0.251 0.17 
0.990 0.33 
9.46 0.75 
u 

0.071 0.028 
0.373 0.052 
0.582 0.14 
u 
u 
u 

0.551 0 ; 041 
0.582 0.14 
u 
u 
u 

000010 

Jl7Jl9 

Hanford SDG Kl382 
No. S00W235A00 

Jl7J19 
618-7 BurialGrndVerifSam SOLID 
10L06L08 09:30 1045 g 
RC-113-004 RC-113 

MDA RDL QUALJ:-
pCi/g pCi/g P:IBRS TBST 

0.402 1.00 r TH 
0.214 1.00 TH 
0.214 1.00 j' TH 
0.176 1.00 u 
0.213 1.00 u 
0.176 1.00 u 
0.301 GAM 
0.028 0.050 u GAM 
0.030 0.100 GAM 
0.049 0.100 GAM 
0.133 0.200 GAM 
0.073 0.100 u GAM 
0.096 0 . 100 u GAM 
0.071 0.100 u GAM 
0.040 ~ 
0.133 J GAM 
0.155 u GAM 
3.20 u GAM 
0.038 u GAM 

~Joq 
10 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1.0 

Form DVD-DS 
Version -3~-~0~6 __ _ 

Report date 10L17/08 



EBERLINE SERVICES/RICHMONri 
SAMPLE DELIVERY GROUP Kl382 

7721-002 Jl7J20 
DATA SHEET 

SDG 7721 
Contact Melissa c. Mannion 

Lab sample id R810072-02 
Dept sample id 7721-002 

Received 10/09/08 
, ·solids 97.6 ,_,:;;.....,:. _____ _ 

.AHALYTB CAS NO 

Thorium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 TH-232 
Uranium 233/234 0-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Europium 152 14683..;23-9 
Europium 154 . 15585-10-l 
Europium 155 14391-16-3 
Thorium 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-:-10-2 

618-7 Burial Ground Verif.Sampling 

DATA SHBBTS 
Page 2 

SUMMARY DATA SECTION 
Page 16 

Client/Case no ~H~a~n~f~o~r~d:._ _____ _ SDG K1382 
Contract No. S00W235A00 

Client sample id _J~1~7~J~2~0 _____________ _ 

Location/Matrix 618-7 BurialGrndVerifSam SOLID 
Collected/Weight 10/06/08 09:30 1098 q 

CUstody/SAF No RC-113-004 RC-113 

RESULT 2a Ell MDA 
pCi/g (COUNT) pCi/g 

0.098 0.20 0.313 
0.196 0.26 0.313 
0.098 0.13 0.250 
1.43 0.35 0.159 
0.126 0.10 0.192 
1.06 0.30 0.159 
9.26 0.44 0.180 
u 0.019 

0.082 0.019 0.020 
0.336 0.037 0.036 
0.454 0.091 0.083 
u 0.048 
u 0.065 
u 0.050 

0.458 0.026 0.025 
0.454 0.091 0.083 
u 0.112 
u 2.38 
0 0.033 

V I '1.,,,, (o1 /0 

000011 

RDL QOAL:r-
pCi/g PZBRS TEST 

1.00 0 ;r TH 
1.00 0 TH 
1.00 u :r TH 
1.00 u 
1.00 0 0 
1.00 u 

GAM 
0.050 u GAM 

0.100 GAM 

0.100 GAM 
0.200 GAM 
0.100 u GAM 
0.100 0 GAM 
0.100 O~ GAM ;r,-.,. GAM 

:r GAM 
u GAM 
0 GAM 

u GAM 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1 . 0 

Form DVD-DS 
Version =3~-~06=--­

Report date 10/17/08 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP Kl382 

7721-003 Jl7J21 
DATA SHEET 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-03 
Dept sample id 7721-003 

Received 10/09/08 
t solids -=-9~7~-~6 __ _ 

ANALYTE CAS NO 

Thorium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 TH-232 
Uranium 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-J 
Radium 228 15262-20-1 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Thorium 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-10-2 

618-7 Burial Ground Verif.Sampling 

DATA SBBBTS 
Page 3 

SUMMARY DATA SECTION 
Page 17 

Client/Case no =H=a=n=f=o=r=d _________ SDG Kl382 
Con.tract No. S00W235A00 

Client sample id Jl7J21 ....................... _____________ _ 
Location/Matrix 618-7 BurialGrndVerifSam SOLID 

Collected/Weight 10/06/08 09:40 1036 q 
CUstody/SAF No RC-113-004 RC-113 

RBSULT 2a ERR 
pCi/g (COUNT) 

0.496 0.31 
0.496 0.31 
0.279 0.19 
0.655 0.28 
0.164 0.11 
0.542 0.23 

14.3 0.54 
u 
u 

0.450 0.042 
0.695 0.089 
u 
u 
u 

0.641 0.030 
0.695 0.089 
u 
u 
u 

0000:12 

MDA RDL QUALI-
pCi/g pCi/g P'.IBRS TBST 

0.415 1.00 T TH 
0.297 1.00 TH 
0.237 1.00 J TH 
0.173 1.00 u 
0.209 1.00 u u 
0.173 1.00 u 
0.201 GAM 
0.020 0.050 u GAM 
0.019 0.100 u GAM 
0.040 0.100 GAM 
0.082 0.200 GAM 
0.057 0.100 u GAM 
0.070 0.100 u GAM 
0.073 0.100 u GAM 
0.029 GAM 
0.082 r GAM 
0.097 u GAM 
2.46 u GAM 
0.139 u GAM 

V 
u>f-2 .. i.lo~ 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1.0 

Form DVD-DS 
Version _3_.~0_6 __ _ 

Report date 10/17/08 



EBERLINE SERVICES/RICHMOND 
SAMPLB DBLXVBRY GROUP Kl382 

7721-004 Jl7J22 
DATA SHEET 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-04 
Dept sample id 7721-004 

Received 10Lo9Lo8 
\ solids 97.5 

AHALYTJI CAS NO 

Thorium 228 14274-82-9 
Thoritim 230 14269-63-7 
Thorium 232 TH-232 
Uranium 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 22 .8 152~2-20-1 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 . 
Thorium· 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-10-2 

618-7 Burial Ground Verif.Sampling 

DATA SBBBTS 
Page 4 

SUMMARY DATA SBCTXON 
Page 18 

Client/Case no 
Contract 

Client sample id 
Location/Matrix 

Collected/Weight 
Custody/SAF No 

RBStrLT 2a BR1l 
pCi/g (COONT) 

· o.344 0.31 
0.153 0.23 
0.153 0.15 
0.751 0.26 
0.104 0.10 
0.730 0.26 
9.05 0.34 
u 
u 

0.309 0.030 
0.429 0.057 
u 
u 
u 

0.401 0 .021 
0.429 0.057 
u 
u 
u 

00001.3 

Hanford SDG Kl382 
No. SOOW235AOO 

J17J22 
618-7 BurialGrndVerifSam SOLID 
10Lo6Lo0 12:50 1293 g 
RC-113-004 RC-113 

MDA RDL QUALI-
pCi/g pCi/g :rxns TBST 

0.366 1.00 u :r TH 
0.292 1.00 u TH 
0.292 1.00 u.:f TH 
0.164 1.00 u 
0.199 1.00 u u 
0.164 1.00 u 
0.124 GAM 
0.013 0.050 u GAM 
0.013 0.100 u GAM 
0.028 . 0.100 GAM 
0.055 0.200 GAM 
0.040 0.100 u GAM 
0.044 0.100 u GAM 
0.053 0.100 u GAM 
0.020 GAM 
0.055 :r GAM 
0.076 u GAM 
1. 68 u GAf1 
0.063 u GAM 

~~lif{ 
/0 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1.0 

Form DVD-OS 
Version ~3~· ~06 ____ _ 

Report date 10L17/08 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K1382 

7721-005 Jl7J27 
DATA SHEET 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-05 
Dept sample id 7721-005 

Received 10/09/08 
\- solids 93.1 

ANALYTB CAS NO 

Thorium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 TH-232 
Uranium 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radiwn 228 15262-20-1 
Europium 1.52 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391.-16-3 
Thorium 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-10-2 

618-7 Burial Ground Verif.Sampling 

DATA SHEB'l'S 
Page 5 

SUMMARY DATA SECTION 
Page 19 

Client/Case no ~H~a~n~f~o~r~d'------­
Contract No. S00W235A00 

SDG K1382 

Client sample id =J~1~7~J~2~7 _____________ _ 

Location/Matrix 618-7 BurialGrndVerifSam SOLID 
Collected/Weight 10/06/08 12:55 1470 g 

Custody/SAF No RC-113-009 RC-113 

RESULT 2a BRR MDA 
pCi/g (COUNT) pCi/g 

0.189 0.25 0.422 
0.157 0.19 0.241 
0.126 0.13 0.241 
0.697 0.30 0.222 
0.035 0.070 0.269 
0.436 0.24 0.222 

10.0 0.44 0.225 
u 0.017 
u 0.017 

0.366 0.040 0.036 . 
0.535 0.089 0.084 
u 0.039 
u 0.059 
u 0.049 

0.430 0.024 0.021 
0.535 0.089 0.084 
u 0.075 
u 2.31 
u 0.030 

00001-4 

RDL QUALI-
pCi/g PIERS TBST 

1.00 u J TH 
1.00 u TH 
1.00 UJ TH 
1:00 u 
1.00 u u 
1.00 u 

GAM 
0.050 u GAM 
0.100 u GAM 
0.1.00 GAM 
0.200 GAM 
0.100 u GAM 
0.100 u GAM 
0.100 u GAM 

GAM 

:r GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1. o 

Form DVD-DS 
Version ~3~-~0~6 __ _ 

Report date 10/17/08 



EBERLINE SERVICES/RICHMOND 
SAMPLB DELIVERY GROUP K1382 

7721-006 J17J28 
DATA SHEET 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-06 
Dept sample id 7721-006 

Received 10/09/08 
\ solids -=-9~8_.~6 __ _ 

ANALYTB CAS NO 

Thorium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 · TH-232 
Uranium 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 . U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Thorium 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-10-2 

618-7 Burial Ground Verif.Sampling 

DATA SHBBTS 
Page 6 

SUMMARY DATA SECTION 
Page 20 

Client/Case no ~H~an=f~o~r~d,_ _____ _ SDG Kl382 
Contract No. SOOW235AOO 

Client sample id _J~l~7~J~2~8'--------------­
Location/Matrix 618-7 BurialGrndVerifSam SOLID 

Collected/Weight 10/06/08 13:10 1703 g 
CUstody/SAF No RC-113-009 - RC-113 

RBSOLT 2a BRR MD.A 
pCi/g (COUNT) pCi/g 

0.037 0.22 0.459 
0.186 0.22 0.285 
0.224 o.15 0.285 
5.62 0.81 0.239 
0.655 0.27 0.200 
4.24 0.68 0.239 

11.6 0.51 0.182 
u 0.018 
u 0.019 

0.432 0.044 0.039 
0.564 0.083 0.078 
u 0.062 
u 0.065 
u 0.082 

0.533 0.033 0.029 
0 . 564 0.083 0.078 
u 0.253 
u 5.41 
u 0.105 

000015 

RDL QtJ.ALI-
pCi/g PIBRS TBST 

1.00 UJ TH 
1.00 u TH 
1.00 UJ TH 
1.00 u 
1.00 u 
1.00 u 

GAM 
0.050 u GAM 
0.100 u GAM 
0.100 GAM 
0.200 GAM 
0.100 u GAM 
0.100 u GAM 
0.100 u GAM 

GAM 

J GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1.0 

Form DVD-DS 
Version _3_._0_6 __ _ 

Report date 10/17/08 



EBERLINE SERVICES/RICHMOND 
SAMPLB DBLIVERY GROUP Kl382 

7721-007 Jl7J29 
DATA SHEET 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-07 
Dept sample id 7721-007 

Received 10Lo9Lo0 
\ solids 96.8 

AHALYTB CAS NO 

Tho.rium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 TH-232 
Uranium · 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 228 · . 15262-20-1 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Thorium 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 0-238 
Americium 241 14596-10-2 

618-7 Burial Ground Verif.Sampling 

DATA SBBBTS 
Page 7 

SUMMARY DATA SBCTION 
Page 21 

Client/Case no =H=a=n_f_o_r_d _______ _ SDG Kl382 
Contract No. SOOW235AOO 

Client sample id ~J=l~7~J=2~9 _____________ _ 

Location/Matrix 618-7 BurialGrndVerifSam SOLID 
Collected/Weight 10L06L08 13:20 1189 q 

CUstody/SAF No RC-113-009 RC-113 

R.BSOLT 2a BRR MDA 
pCi/g (COUNT) pCi/g 

0.141 0.24 0.380 
0.353 0.24 0.180 
0.141 0.094 0.180 
0.689 0.28 0.211 
0.067 0.067 0.255 
0.772 0.28 0.211 

10.3 0.54 0.233 
u 0.022 
u 0.021 

0.383 0.044 0.042 
0.625 0.087 0.080 
u 0.059 
u 0.069 
u 0.075 

0.484 0.031 0.031 
0.625 0.087 0.080 
u 0.102 
u 2.49 
u 0.143 

00001.6 

RDL QUALI-
pCi/g PIERS TBST 

1.00 UJ TH 
1.00 TH 
1.00 UJ TH 
1.00 u 
1.00 u u 
1.00 0 

GAM 
0.050 0 GAM 
0.100 u GAM 
0.100 GAM 
0.200 GAM 
0.100 u GAM 
0.100 0 GAM 
0.100 u GAM 

GAM :r GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver l.i:> 

Form DVD-DS 
Version =3~·=0=6 __ _ 

Report date 10L17/08 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP Kl382 

7721-008 Jl7J30 
DATA SHEET 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R8100.72-08 
Dept sample id 7721-008 

Received 10/09/08 
\ solids -· ~9~9~-~9 __ _ 

ANALYTB CAS NO 

Thorium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 TH-232 
Uranium 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Thorium 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-10-2 

618-7 Burial Ground Verif.Sampling 

DATA SHEETS 
Page 8 

SUMMARY DATA SECTION 
Page 22 

Client/Case no ~H~an=f~o~r~d._ _____ _ SDG K1382 
Contract No. S00W235A00 

Client sample id =J~l~7~J~3~0~------------­
Location/Matrix 618-7 BurialGrndVerifSam SOLID 

Collected/Weight 10/06/08 09:30 1606 q 
Custody/SAF No RC-113-009 RC-113 

RBSlJLT 2a BRR 
pCi/g (COUNT) 

0.211 0.26 
0.527 0.27 
0.132 0.11 
0.237 0.16 
0 0.064 
0.184 0.16 
9.54 0.45 
u 

0.086 0.022 
0.330 0.045 
0.451 0.080 
u 
u 
u 

0.454 0.028 
0.451 0.080 
u 
u 
u 

000017 

!mA RDL QUALI-
pCi/g pCi/g l"IBRS TBST 

0.426 1.00 OJ TH 
0.202 1.00 TH 
0.202 1.00 OJ TH 
0.202 1.00 0 
0.244 1.00 0 u 
0.202 1.00 u u 
0.182 GAM 
0.020 0 . 050 u GAM 
0.023 0.100 GAM 
0.040 0.100 GAM 
0.075 0.200 GAM 
0.051 0.100 u GAM 

0.071 0 . 100 u GAM 
0.062 0.100 u GAM 
0.025 GAM 
0.075 :r GAM 
0.166 u GAM 
2.43 u GAM 
0.034 u . GAM 

~/ov 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1.0 

Form DVD-DS 
Version =3~-~06=--­

Report date 10/17/08 

- - --- - - - - -------- ------ - ---



Appendix4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Eberl.ine Services 
W.O. No. RS-10-072-7721 

Case Narrative 

1.0 GENERAL 

Washington Closure Hanford 
SDG K1382 

Page 1 of 1 

Washington Closure Hanford (WCH) Sample Delivery Group K1382 was composed of 
eight solid (soil) samples designated under SAF No. RC-113 with a Project Designation 
of: 618-7 Burial Grounds Verification Sampling. 

The samples were received as stated on the chain-of-custody document. Any 
discrepancies are noted ori the Eberline Services Sample Receipt Checklist. The results 
were transmitted to WCH via e-mail on October 17, 2008. 

2.0 ANALYSIS NOTES 

2.1 lsot.oplc Thorium Analysis 

The QC LCS for the initial analysis failed QC evaluation criteria and therefore the 
analyses were rejected. The samples \V8re realiquoted and reanalyzed with new 
QC samples. No problems were encountered during the course of the 
reanalyses . 

. 2.2 Isotopic Uranium Analysis 

No problems were encountered during the course of the analyses. 

2.3 Gamma Spectroscopy 

No problems were encountered during the course of the analyses. 

3.0 Cas~ Narrative Certification Statement 

"I certify that this data package is in co"1)liance 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 deslgnee, as verified by the following signature." 

Melissa C. Mannion 
Senior Program Manager 
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Washine:ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-113-004 I Page l of l 

!Collector Comnanv Contact Tclcnhonc No. Proicct Coordinator 
Price Code SC Data Turnaround 

T. Stephens, P. Pearson Joan Kessner 509-375-4655 KESSNER, JH 

. Proiect Dcsie:nation Samnllmi: Location Xl38~ (7~lj SAFNo. ,JB1lays 
6 I 8-7 Burial Ground Verificat ion Sampling 618-7 Burial Ground - Vcrif. Sampling RC-113 -,· 

. . Ice Chest No. Field Lo2book No. I COA Method of Shinmcnl ~ 
-15 ~c - 0 2.. -- S"'o 3 EL-1395-13 RG61872600 /-:::#1> EX.. 10/~ /01( 

....•. ~~~L-~E ~~-~Vl~.IONVIL~E ····-- .. 
Offsite Proncrlv No. 

A-~r~o/'I 
Dill ofL1din2'Air Bill No. >ifE£ ~s,t___ 

.... . -- --•-··- -- .. · -- . .. . . -- ----- -- ··· -- ···· - -- ---•·-- ·-- ... .. ..• • - - ·- - -- -·- - ·-·- . .. .. - -... - -- - ·-- - -·- -· ---- -- ·• ··· - -- - M • • - • - -- • • 

PQ __ ,., __ - · . .. . . ...... nAZARDS/REMARKS 

Polen/in/ Radio/ogicnl conlmuillnlion. \ None None 
Preservation 

Type of Container \ p p 

Special Handling and/or Storage 

None No. of Container(s) \ I I 

Volume ;xr~ IOOOmL ---._, ,- ~t S« i1cm (2) in -:::, S ·iol S.,ccial 
,.-.. SAMPLE ANALYSIS ·:·--

lnsll'\lctions. 
,._; 

~) 
0 

Satnple No. Matrix• Sample Date Sample Time l~jf~:~ · '\f~ti ~ - m· _,,,,.~ .,.··1111,; &~i~~fl ~ :-:~ ,;i,,~--;~1 f~J:i '; :,; 
i, .':4;~ II .. . . ·1"{~1~~ ~~. 

J17J19 SOIL I r'I J,__/oX D'i~D ~\ x t) l .. 

J17J20 SOIL "( o q !»O \ X Al p 
, J17J21 SOIL ) o94D \ )( B5 
- J17J22 SOIL Jr} /,-J,...r/ ,2-fb \ 1C . C-~ . 

' 
CHAIN Oi:" POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

-. • ~ ished/Byl1'eD10~c~\.Af)\ Datc/l'in,c l ~ Received By/Stored In / &J::__c/l'in,c /
1

1,, ~D 
J"?o." AO......_'--K \ ..._ f'\Dll~ /()•(o~ ~~h-fAiJ k ·lo 1:ioJ- (I) ICP Metals · 6010A (TAL) IAluminwn, Antimony, Barium, Bcrylliwn. Cadmiwn. Calcium, S-Soil 

SE•Scdimcnl 

RR~~ITWlved rk~ime,/ &~;s R~•ived By/S#d In • Datc/Tinic L ~ ~ ~ 
Chromiun, Cobalt, Copper. Iron, Magncsiwn, Manganese, Nickel, Potassium. Silver, Sodiun\ SO-Solid 

·, · A.J ,oh~ 1i 
Vanadium, Zinc I; ICP Metals· 6010A (Add-on) IAr&enic. Lead, Sclcniwn, Thalliun, Tin. Zirconium! ; SI-Shulse 

·,.....,,.....__ I~. 1of.O I 0/ 1.Jn~- Mercury· 7471 • (CV) W•WMc, 

Relinquished By/Re ~ 1 
' Date/Time l~o - (2) Gamma Spectroscopy (TCL List) ICcsium-137, Cobalt-60, Europium-I 52, Europium-I 54, O-Oil 

Received By~ Date/Time I U • A•Air 

£.&:.tc.-- I/W:I'. if: JJ.,.-1_ ~ 1•-a--oa- :r: ~- A..:..l.,~ /D-~-cl 
Europium- ISSI ; Isotopic Thorimn; Isotopic U~nimn DS•Dnom Solidi 

: Relinquished By/R~ Date/Time lt.--tr 
DL-on.m liquids 

Received By/Stored In Datc/l'ime 
Sampler unavailable to remove samples 

T•Tiun 

~- ~. .IJ L - /t "'-'UJ.. /o --"r-oa fl't> ~ Wl•Wipc 
from controlleci storage. Shipper removed L•Li'l"id 

Relinquislicd By/Remom 

~ 
Datc/Tinic Received By/~ 'r r Date/Time sami>lf.S from ,;\c,lil!Je location taking 

V•Vc1e111ioa 

!I• o<( i: f l;< / : I) custodt of sa,i .~ieS for shipment to lab. 
X~ tha 

Relinquished By/ReITWlve~ from Date/fime Received Byls_io~d In ! I I Date/Time 

LABORATORY Received By 
Tille 

SECTION Datc/l' imc 

FINAL SAMPLE Disposal Melhod 
DIS POSITION Disposed By 03tcfl'ime 

WCH-EE-011 



Washine:ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-113-009 I P3ge l of l 

-~ollcctor Comoanv Contact 
Joan Kessner 

Tcleohone No. 
509-375-4655 

Project Coordinator 
KESSNER,JH Price Code SC Data Turnaround 

T. Stephens, P. Pearson 

Proiect Desienation Samoline Location LI/~ ~ '1 SAFNo. 
RC-113 

~ays 
618-7 Burial Ground Verification Sampling 618-7 Burial Ground- Vcrif. Sampling f' 0-\.. ·, !') ,✓ 

Ice Chest No. Field Loebook No. . I COA 
EL-1395-13 RG61872600 

,, 
Method of Shloment % C> 

-; ~~l(~E~_E~VICES / -IO_NVILLE --- -· ----- -- - ~~~~e P~:pe_rtv ~~~ --- ~'(O_!__/_ 't --- -- . --- --------.-------B-U,-1 o_r_La_d--i-ne/_A~-~~~~~: ~~_E-__ 
POSSIBLE SAMPLE HAZARDS/REMARKS 

Potential Radiological contamination. 

·_ Special Handling and/or Storage 
None 

-
Matrix• 

SOIL 

Preservation 

Type of Container 

No. of Container(s) 

Volume 

Sample Date Sample Time 

/ 0 IL. h•S( 1 2. S'S" 

' None None 

\ p p 

\ I I 

\Om!. 1000ml 

· J17J28 
~:-;:;;;-----1 t--:-=---t-----1~-.+--.!.:2..!.!bL+--+-~.t.>CL~---+--4--~1----l---..l.---J~---l-~C..~'l-)...J 1
J17J29 

1 
"Jc \"¾ X 

SOIL 'r ,~,o 
SOIL ') ,-; ·z.o 

.· J17J30 \ ..,.. 
A. fl i ,i SOIL In,,., lnX ~ q-z,i) . I 

CHAIN OF POSSESSION Sign/Print Names 
t:::-:--:-:--:-;:-::--~=.:..:..:.---::-:-:::::---,.-:;-;;==-i~;:!l:::!;:..:.:!!~~--------_JSPECIAL INSTRUCTIONS 
lo~~•;?~Bfrve~ \ \ Date/Time l~ ReccivedBy/Storedln /'-- /?, Dale/Time 11.,0 _ · I - - . l ~-w,nho}f\ lo •l11•cS f-rc ... ~~ ~(if). I oJ b /r1( (I) ICP Metals-(i()IOA(TAL)IAlwninum. Antimony, Barium, Beryllium, Cadmium, Calcium, 
Rel' . -' t Chromiwn, Cobalt, Copper, Iron, Magnesium, Manganese, Nickel, Potassium. Silver, Sodium, 

, --d'~ed By/Removed F~m _ , Dale/Time. J E,ll"'.r Received By/Stored 1~ 'r Date/Time Ji e-.,... V d' z· I ICP -,._.::;j L ,~-1 I , .,_ J · t5 " •..1J ana 111m, me ; Metals- 6010A (Add-on) (Arsenic. Lead, Selenium. Thalliwn, Tin. Zirconiuml; 

~==~_,;.~~~Y±;1@1J1-~-~:=;~l~0'1'~ J..fl.J' n,(~+~•-~•:1--~-~-~~~I At!+-..J.l~O'.sh~DL_..=---4/:f:O'.J_/~'-'..i./~~'.:..J Mercury- 7471 - (CV) 
Relinquished By/Removed~~ Date/Time t ·Z. i l) Received By/Stor~~ Dale/Time I Z. ,

0 
(2) Garrma Spectroscopy (TCL List) ICcsiwn-137, Cobalt-60, Ewopiwn-152, Europium-I 54, 

,, • O_ I A ~ ..- e- n -J A ~J' ~ Europium-ISSI; lsolopic: Thoriwn; Isotopic Uraniwn 
,.,._,.. ,.,,./ _, ,_ N-W'-fl' J, i A---l-. /~ -1¥-41/i 

· Relinquished Byr •·- -, • •~•71 · Date/Time J Z.(fr Received By/Stored In Date/Time 
- r..-v_ IJ. - - 1- n ~ 1•-f,-e>V ~D Ev 
Relinquished By/Re~ j'rom, 

~I) b1. 
Relinquished By/Renxjved From 

LABORATORY Received By 
SECTION 

FINAL SAMPLE Disposal Method 
DISPOSITION 

WCH-EE-011 

Date/Time 

Date/Tin1e 

Received By/A!Pml In 
111,r, 

Received BylStan:d In 7 Date/Time 

Title 

Disposed By 

Sampler unav.;ilable to remove samples 
from controlled storage. Shipper removed 
samples from stora;ie location taking 
CUSlody of samples for shipment to lab. 

Daleffimc 

Date/fime 

Matrix• 

s-s.il 
SE•S<dimcnt 
SO-Solid 
Sl•Slodp: 
W•Wltu 

A•/J, 

OS-Dntm Solids 
DL-Dr,wL-.,Nls 
T•Tiuue 
Wt•Wi.pc 

L-Liqoid 
V•Vc&ct.Mion 
X.-<>lbcr 



Appendix 5 

Data Validation Supporting Documentation 
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APPENDIX A 

RADlOCHEMICAL DATA VALIDATION CHECKLIST 

~ 

VALIDATION I A I B (c) I D E 
LEVEL: 
PROJECT: C,l t- , DATA PACKAGE: l<.('1.~ t 
VALIDATOR: .1i--\...R I LAB: t-:.c I DATE: lolz:uog' 

SDG: le.'~ l'L-
ANALYSES PERFORMED -

0 Groa Aloha/Beta I O Strontium-90 I O Tecmetium-99 I 'II. Aloha Soec:troocopy I 18 Gammas-,,.,.,,,.,. I 
0 Total Uranium I a ludium-22 I O Tritium ( ' I I • 

SAMPLES/MA TRIX 

J"\7 j\, .Tl1.:T2.c) Tl, j2 I J"I-, J'2 <-
:tl, .T"'1.7 Tl7 .J"l.\" Sl1J'1.'\ s,,:r.Jo 

Scil' 

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

Technical verification forms present? ................................................................ Yes~/ A 

Comments: ___________________________ _ 

2. Initial Calibration (Levels D, E) .................................................................................... ."f 1A 

Instruments/detectors calibrated? ................................................................................. Yes No NIA 

Initial calibration acceptable? ...................................................................................... Yes No NIA 

Standards NIST traceable? ........................................................................................... Yes No NIA 

Standards Expired? ...................................................................................................... Yes No NIA 

Calculation check acceptable? ..................................................................................... Yes No NI A 

Comments: ___________________________ _ 

000023 
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3. Continuing Calibration (Levels D, E) ti A 

Calibration checked within required frequency? ..................................... ........ ..... ....... Yes o NIA 

Calibration check acceptable? .............................. ........................................................ Yes No NIA 

Calibration check standards traceable? ........................................................................ Yes No NI A 

Calibration check standards expired? .......................................................................... Yes No NI A 

Calculation check acceptable? ....... .... .................................................. ........................ Yes No NI A 

Comments:. _____________________________ _ 

4. Background Counts (Levels D, E) ................................................................................... ~/A 

Background Counts checked within required frequency? ........................................... Yes No NI A 

Background Counts acceptable? .................................................................................. Yes No NIA 

Calculation check acceptable? ......................... ............................ .... ....................... ..... Yes No NI A 

Comments: ---,-----------------------------
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5. Blanks (Levels B, C, D, E) ··· ··························· ······· ···························· ······· ·· ···· ····~···· ... .. • NIA 

Method blank analyzed within required frequency?. ....... ......... .. ... .... .. .. ... ... .. ... ......... . o NI A 

Method blank results acceptable? ....... ... .. ............................................. ...... .. .... .. .... .. .. Yes o NI A 

Analytes detected in method blank? .............. .. .......... .. ... ... .. ..... .. ... .... .......... ............ .... ~@NIA 

Field blank(s) analyzed? ............ .......... ...... .......... ......... ................. .............. ..... ..... .... ~No NIA 

Field blank results acceptable? ................. ........... ....................................... ... ... ...... .... . Yes@ NI A 

Analytes detected in field blank(s)? ... .. .. ...... .. .............. ........... ..... ...................... ......... QNo NIA 

Transcription/Calculation Errors? (Levels D, E) ....................................................... .. Yes No @ 
Comments: __ ~---~---------------------

CS-13] I r~-Ltl, I {'4 :_)_U 1 +lo .. ....-- ,.:~Cf (':)c""'-), +A-.a~-· ---z.. "l"l. ~"-) 

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) ··· ········ ··· ···· ····· ··· • NI A 

LCS /BSS analyzed within required frequency? ......... ........ .......................... .... ...... Q No NIA 

LCS/BSS recoveries acceptable? .. .................................................................. ..... ..... ~ No NI 

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

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

LCS/BSS levels correct? (Levels D,E) .. .. .. .... .............................................................. Yes No N 

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

Comments: · :±½u-r - ~ "'l....~ ... '2. -'32 ( "'~~1e.;) - &.-\.~ Le S, 'J:~ 

7. Chemical Carrier Recovery (Levels C, D, E) ........ ... ... .... ... ....... ... ... .. .. .. .... .... ..... .. .. ..... .... "'1£....~IA 

Chemical carrier added? .................. .......... ......... .... ............. ..... .. ..... .... ....... ...... ... ..... ... Yes Jo ~I A 

Chemical recovery acceptable? ............................ .. ................................. .. ........ .... .... ... Yes No NIA 

Chemical carrier traceable? (Levels D, E ) .............. ....... .. ......... ................ .... ... .......... . Yes No NIA 
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Chemical carrier expired? (Levels D, E) ..................................................................... Yes No NI A 

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

Comments: ----~------------------------

8. Tracer Recovery (Levels C, D, E ) ................................................................................... 0 NI A 

Tracer added? ............................................................................................................ 0 No Ni A 

Tracer recovery acceptable? .................................................................................... (3 No N 

· Tracer traceable? (Levels D, E ) .................................................................................. Yes No 

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

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

Comments: \ :>och->-pK :0:-0 < ,...,._ - . .r-2.0 - 0 '=-

9. Matrix Spikes (Levels C, D, E) .................................................................................... ~~ .. ,~UA 
Matrix spike analyzed? ................................................................................................ Yes k~ :IA 

Spike recoveries acceptable? ........................................ : ................................... ........... Yes No NIA 

Spike source traceable? (Levels D, E) ......................................................................... Yes No NIA 

Spike source expired? Levels D, E) ............................................................................. Yes No NIA 

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

Comments: --------~------~-------------

000026 
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10. Duplicates (Levels C, D, E) ..... ................. .... .... ... ...... ... .... .... ........ ... .. .. .... .... ........ ... ... ..... • NIA 

Duplicates Analyzed at required frequency? ...... .... .......... .... .................... .... ........... . .. 

RPD Values Acceptable? .... ......... ...... .... .. ..................... .. .... .. .... .......... ... ... ... .............. .. 

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

Comments: ½o"~ -'l.3 '2. ( ~a..-- ~)'>-£-... ') ~ I '?u - J CL1/ 

11. Field QC Samples (Levels C, D E) .................................................................... ............. • NI A 

Field duplicate sample(s) analyzed? ........................... ....... ............... ...................... ~ No NI A · 

Field duplicate RPD values acceptable? .... ............. .......... ... ... ...................... ............ ~o NI A 

Field split sample(s) analyzed? ..................................... ....................... ......... ............... Ye~IA 

Field split RPD values acceptable? .......................... ...................... .. ............................ Yes No @ 
Performance audit sarnple(s) analyzed? ........................... ..... ........... .............. ....... ....... Yes~ NIA 

Performance audit sample results acceptable? ....................................... ..... .. .......... ..... YesldoS 

Comments: V\0 F .> or 'VA5 

12. Holding Times (All levels) 

Are sample holding times acceptable? .... .. .............. ......... ... ................... ............ .. . . 

Comments: ·----~------------------_,,__,,c.. ___ _ 
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13. Results and Detection Limits (All Levels) ...... .... ... ....... ...... .... ... .......... ..... ...... ....... ........ D NIA 

Results reported for all required sample analyses? .............................. ...... ....... ....... ~ 
Results supported in raw data?(Levels D, E) ............................................................... Yes N 

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

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

MD A's meet required detection limits? ................................................................. . ·(:!;!)/No NI A 

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

Comments: _____ ~--~--------------------
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Appendix 6 

Additional Documentation Requested by Client 
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EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP Kl382 

7721-010 Method Blank 
METHOD BL~NK 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-10 
Dept sample id 7721-010 

AHALYTB 

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

· Uranium 238 
Americium 241 

6i8-7 Burial Ground 

QC-BLANK .#67664 

MBTllOD BLAN.KS 
Page 1 

SUMMARY DATA SECTION 
Page 8 

CAS NO 

U-233/234 
15117-96-1 
U-238 
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 

Verif.Sampling 

Client/Case no 
Contract 

Client sample id 
Material/Matrix 

SAF No 

RESULT 2a Ell 
pCi/g (COUNT) 

0 0.055 
0 0.067 
0 0.055 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Hanford SDG Kl382 
No. S00W235A00 

Method Blank 
SOLID 

RC-113 

MDA RDL QUALI-
pCi/g pCi/g PIERS TEST 

0.212 
· 0.256 
0.212 
0.390 
0.015 
0.016 
0.033 
0.070 
0.044 
0.050 
0.048 
0.024 
0.070 
0.072 
1.69 
0.092 

1.00 u u 
1.00 u u 
1.00 u u 

u GAM 
0.050 u GAM 
0.100 u GAM 
0.100 .U GAM 
0.200 u GAM 
0.100 u GAM 
ci.100 u GAM 
0.l.00 u GAM 

u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1.0 

Form DVD-OS 
Version =3~·~0~6 __ _ 
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EBERLINE SERVICES/RICHMOND 
SAMPLE DBLJ:VBRY GROUP Kl382 

7721-013 Method Blank 
METHOD BLA~K 

SDG 7721 
Contact Melissa C. Mannion 

Lab sample id R810072-13 
Dept sample id 7721-013 

ANALYTB CAS NO 

Thorium 228 14274-82-9 
Thorium 230 14269-63-7 
Thorium 232 TH-232 

618-7 Burial Ground Verif.Sampling 

QC-BLANK #67679 

METHOD BLANlCS 
Page 2 

SUMMARY DATA SBCT:ION 
Page 9 

Client/Case no =H_a~n~f_o_r_d'-------- SDG Kl382 
Contract No. SOOW235AOO 

Client sample id ~M=e=t~h=o=d::.....::B_l=a=nk=------------
Material/Matrix ____________ SOLID 

RESULT 
pCi/g 

0 
0.100 
0 

SAF No _R~C_-=1=1_3 ___ _ 

2a BR.ll MDA 
(COUNT) pCi/g 

0.20 0.426 
0.15 . 0.240 
0.050 0.192 

000031 

RDL QlJAL:I-
pCi/g PJ:BRS TBST 

1.00 u TH 
1.00 u TH 
1.00 u TH 

Lab id EBRLNE 
Protocol Hanfordl 
Version Ver 1.0 

Form DVD-DS 
Version z3~._0_6 __ _ 

Report date 10/17/08 



EBERLINE SERVICES/RIC~MOND 

7721-009 

S00 _77~2~1 _______ _ 

Contact Melissa C. Mannion 

Lab sample id R810072-09 

Dept sample id 7721-009 

RESULT 

JUQLYTB {'Ci/g 

uranium 233/234 4.67 

Uranium- 235 . 4 . 71 

Uranium 238 6.14 

2a BRR 

(COUNT) 

0.82 

0.81 

0 . 91 

618-7 Burial Ground Verif.Sampling 

OC- LCS #67663 

LAB CONTROL SAMPLES 

Pagel 

SUMMARY DATA SECTION 

Page 10 

SAMPLE DELIVERY GROUP IC1382 

Lab Control Sample 

LAB CONTROL SAMPLE 

MDA 

{'Ci/g 

0 . 535 

0.213 

0 . 510 

Client/Case no _H=an~f_o-r-d ______ S00 Kl382 

Contract No . SOOW235AOO 

Client sample id Lab Control Sample 
Material/Matrix ___________ SOLID 

SAF No RC- 113 

RDL owu.z- ADDED 2a ERR REC la LMTS PROTOCOL 

{'Ci/g PIBRS TEST {'Ci/g {'Ci/g I (TOTAL) LIMITS 

1.00 0 5 . 58 0 . 22 84 75-125 80 - 120 

1.00 0 4 . 52 0 . 18 104 70-130 80-120 

1.00 0 6 . 04 0 . 2' 102 74-126 80 - 120 

00003Z 

Lab id EBRLNE 

Protocol Hanfordl 

Version Ver 1. 0 

Form DVD-LCS 

Version ~l~-~06=---­

Report date 10/17/08 



EBERLINE SERVICES/RICHMOND 

7721-012 

SOO 7721 

Contact Melissa C. Mannion 

Lab sample id R810072 - 12 

Dept sample id 7721-012 

RBSULT 

ARlU.YTB r,Ci/g 

Thorium 230 34 . 5 

20 BRR 

(COURT) 

2.8 

618 - 7 Burial Ground Verif.Sampling 

OC-LCS #67678 

LAB CONTROL SJIMPLBS 

Page 2 

SUM4ARY DATA SECTION 

Page 11 

SAMPLE DELIVERY GROUP Xl382 

Lab Control Sample 

LAB CONTROL SAMPLE 

MDA 

r,Ci/g 

0.177 

RDL 

r,Ci/g 

1.00 

Client/Case no ~H-a=n=f=or=d~------ S00 Xl382 

Contract No. SOOW235AOO 

Client sample i d Lab Control Sample 

Material/Matrix----------- SOLID 

SAF No RC-113 

OOALJ:- ADDED 2o BRR REC lo LMTS PROTOCOL 

FIERS TBST r,Ci/g r,Ci/g ' (TOTAL) LIMITS 

TH I 37.8 i.s· 91 83 - 117 80 - 120 

000033 

Lab id EBRLNE 

Protocol Hanfordl 

Version Ver 1 . 0 

Form OVD-LCS 

version ~3~.0~6"---­
Report date 10/17/08 



EBERLINE SERVICES/RICHMOND 

7721-015 

S00 7721 

Contact Melissa C. Manni on 

Lab sample id R810072-15 

Dept sample id 7721-015 

Cobalt 60 

Ce• ium 137 

RESULT 

pCi/g 

0.312 

0.382 

618-7 Burial Ground Verif.Sampl 

QC-LCS 67701 

LAB CONTROL SAMPLES 

Page 3 

S~Y DATA S$CTION 

Page 12 

·' 

20 BRR. 

(COtJNT) 

0.040 

0 . 038 

ing 

SAMPLE DELIVERY GROUP JC1382 

Lab Control Sample 

LAB CONTROL SAMPLE 

Client/Case no Hanford SOG JC1382 

Contract No . SOOW235AOO 

MDI\ 

pCi/g 

0.025 

0.030 

Client sample id Lab Control Sa!!!Ele 

Material/Matrix 

SAP No RC-113 

RDL QIJALJ:- ADDED 2o BRR 

pCi/g FIERS TBST pCi/g pCi/g 

0.050 GAM 0.322 0 . 013 

0.100 GAM 0.362 0.014 

I 

000034 

SOLID 

RBC lo lMTS PROTOCOL 

t ITOTALI LIMITS 

97 78-122 80-120 

106 80-120 80-120 

Lab id EBRLNE 

Protocol Hanfordl 

Version Ver 1 . 0 

Form DVD-LCS 

Version ~3~. 0~6..._ __ 

Report date 10/17/08 



EBERLINE SERVICES/RICHMOND 

7721-011 

S00 7721 

Contact Melissa c . Mannion 

DUPLICATE 

Lab- sample id R810072-ll 

Dept sample id 7721-011 

I solids --9~6~. 9.__ __ 

DOPLJ:CATB 2a BRR 

Al'IALYTB pCi/g (COUBT) 

Oranillll! 233/234 1 . 55 0 . 40 

Oranilll'I 235 0 .114 0.11 

uranium 238 1.44 0.39 

Potassium 40 9 .47 0 . 66 

Cobalt 60 u 

Cesium 137 0 . 078 0 . 024 

Radium 226 0.294 0 . 056 

Radium 228 0 . 425 0 . 088 

Europium 152 u 
Europium 154 u 
Europium 155 0 

~rium 228 0 . 511 0 . 036 

Thorium 232 0.425 0 . 088 

Uranium -2a5- 0 

Uranium 238 0 
' · 

Americium 241 u 

618- 7 Burial Gr_ound Veri f . Sampling 

QC-DUP#l 67665 

DOPLICATBS 

Page 1 

SOl+IARY DATA SECTION 

Page 13 

,SAMPLE DELIVERY GROOP Kl382 

DUPLICATE 

ORIGINAL 

Lab sample id R810072-0l 

Dept sample id 7721-001 

Received 10/09/08 

I solids __ 96~. 9.._ __ 

Jl7Jl9 

Client/Case no ~H~a_n~f~o_rd _______ SDG Kl382 

Contract No. SOOW235AOO 

Client sample id ~J-1_7J-1_9 ____________ _ 

Locat i on/Matrix 618-7 BurialGrndVerifSam SOLID 

Collected/Weight 10/06/08 09 : 30 1045 q 

CUstody/SAF No RC - 113-004 RC-113 

MDI>. RDL OOALI- ORIGINAL 2a ERR ~ QUALI- RPD Ja DER 

pCi/g pCi/g FIERS TEST -pCi/g (COOlllT) 

0.180 1.00 0 l. 63 0 . 43 

0.218 1.00 u 0 0 . 251 0.17 

0.180 1.00 u 0 . 990 0.33 

0.275 GAM 9 . 46 0.75 

0.025 0.050 0 GAM u 
0.026 0 .100 GAM 0 . 071 0.028 

0.051 0.100 GAM 0 .373 0.052 

0.092 0.200 GAM 0.582 o·,14 

0 . 061 0 .100 u GAM u 

0.086 0 .100 u GAM u 
0.062 0.100 0 GAN 0 

0 . 035 GAN 0 . 551 0.041 

0.092 GAM 0.582 0.14 

0 .105 0 GAM u 
3 .17 u GAM u 
0. 034 0 GAM 0 

OC003S 

pCi/g 

0 . 176 

0.213 

0.176 

0 .301 

0.028 

0 . 030 

0 .049 

0 .133 

0 . 073 

0.096 

0.071 

0 . 040 

0 .133 

0.155 

3.20 

0.038 

FIERS ' TOT a 

5 58 0 . 3 

75 167 1.3 

37 65 1. 7 

0 22 0 

u - 0 . 2 

9 76 0 . 4 

24 37 1.9 

31 52 1.8 

u - 0.3 

0 - 0.2 

u - 0.2 

8 21 1.1 

31 52 1 . 8 

0 - 0 . 5 

u - 0 

u - 0 . 2 

Lab id EBRLNE 

Protocol Hanfordl 

Version Ver 1.0 

Form OVD-OuP 

Version ~3~-~06"--­

Report date 10/17/08 



EBERLINE SERVICES/RICijMOND 

7721-014 

S00 1E!, 

Contact Melissa C. Mannion 

OOPLICATB 

Lab sample id R810072-14 

Dept sample id 7721-014 

\ solids _.,9~6~.9~--

DOPLICATB 20 ERR 

Al'IAL'YTB pCi/g (COONT) 

ThoriUIII 228 0 . 242 0.22 

Thoriuia 230 0.350 0.22 

Thorium 232 0.108 0.11 

618-7 Burial Ground Verif.Sampling 

QC-DUP#l 67680 

DUPLICATES 

Page 2 

S0""1ARY DATA SECTION 

Page 14 

SAMPLB DBL:IVERY GROUP IC1382 

DUPLICATE 

ORIGDIAL 

Lab sample id R810072-0l 

Dept sample id 7721 - 001 

-Received 10/09/08 

\ solids __ 9~6~. 9.._ __ 

Jl7Jl9 

Client/Case no Hanford SDG Kl382 

Contract No. S00W235A00 

Client sample id ~J~l~7J=l~9 ____________ _ 

Location/Matrix 618-7 BurialGrndVerifSam ~ 

Collected/Weight 10/06/08 09:30 1045 q 

custody/SAP No RC-113-004 RC-113 

MDA RDL OOALJ:- ORIGINAL 2o BRR MCA omu,J:-RPD 3o DRR 

pCi/g pCi/g FIERS TBST pCi/g (COOIIIT) 

0.331 1.00 u TH 0.419 0.28 

0 . 206 1.00 TH 0.642 0.28 

0.206 1.00 u TH 0.251 0 . 17 

"000036 

pCi/g 

0.402 

0.214 

0 . 214 

FIERS ' TOT 

54 163 

59 109 

80 170 

Lab id ~ 

Protocol Hanfordl 

Version~ 

Form~ 

0 

1.0 

1. 6 

1.4 

Version =3~-~0~6 __ _ 

Report date 10/17/08 



Date: 
To: 
From: 

23 October 2008 
Washington Closure Hanford Inc. (technical representative) 
ELR Consulting 

Project: · 
Subject: 

618-7 Burial Ground Verification Sampling -Waste Site 618-7 
lnorganics - Data Package No. K1382-LLI 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. K1382 
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

J17J19 10/6/08 Soil C See note 1 
J 17 J20 10/6/08 Soil C See note 1 
J17J21 10/6/08 Soil C See note 1 
J 17 J22 10/6/08 Soil C See note 1 
J 17 J27 10/6/08 Soil C See note 1 
J 17 J28 10/6/08 Soil C See note 1 
J 17 J29 10/6/08 Soil C See note 1 
J17J30 . 10/6/08 Soil C See note 1 

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

Data validation was conducted in accordance with the Washington Closure Hanford 
(WCH) validation statement of work and the 300 Area Remedial Action Sampling and 
Analysis Plan (DOE/RL-2001-48, May 2004). Appendices 1 through 6 provide the 
following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested by Client 

DATA QUALITY PARAMETERS 

· Holding Times 

Analytical holding times for metals are assessed to ascertain whether the holding 
time requirements were met by the laboratory. The holding time requirements 
are as follows: Soil samples must be analyzed within 28 days for mercury and 6 
months for ICP metals. 

All holding times were acceptable. 

000 001 



· 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. 

Dueto_method blank contamination, the calcium, chromium, magnesium, 
sodium, tin and zirconium results in sample J17 J30 were qualified as undetected 
and flagged "UJ". 

All other preparation blank results were acceptable. 

Field (Equipment) Blank 

One field blank (J17J30) was submitted for analysis. Aluminum, arsenic, barium, 
beryllium, iron, potassium, manganese, lead, vanadium and zinc were detected in the 
equipment 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 
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required. 

Due to matrix spike recoveries outside QC limits, all antimony (46.9%) and detected 
calcium (155%) 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 (RPO) 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 RPO is less 
than 30%, no qualification is required. If either activity (concentration) is less than five 
times the CRDL, the RPO control limit is less than or equal to two times the CRDL. If 
the RPO is outside the applicable control limit, associated results are qualified as 
estimated detects or estimated non-detects. 

All laboratory duplicate results were acceptable. 

Field Duplicate 

One set of field duplicates (J17J19/J17J20) were submitted for analysis. Field 
Duplicates are compared using the same criteria as for laboratory duplicates. The RPO 
for chromium (86.8%) was outside QC limits. Under the WCH statement of work, no 
qualification is required. All other 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. 

Compieteness 

Data package No. K1382 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%. 

0 0 0003 



MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

The following minor deficiencies were noted: 

• Due to method blank contamination, the calcium, chromium, magnesium, 
sodium, tin and zirconium results in sample J17J30 were qualified as 
undetected and flagged "UJ". 

• Due to matrix spike recoveries outside QC limits, all antimony (46.9%) and detected 
calcium (155%) 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 #S00W307 A00 (March 2008), Data Validation 
Services, March 2008. 

DOE/RL-2001-48, Rev. 1, 300 Area Remedial Action Sampling and Analysis Plan, U.S. 
Department of Energy, May 2004. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 

ooooos 



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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Appendix 2 

Summary of Data Qualification 
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COMPOUND 

Calcium 
Chromium 
Magnesium 
Sodium 
Tin 
Zirconium 
Antimon 
Calcium 

METALS DATA QUALIFICATION SUMMARY* 

QUALIFIER SAMPLES AFFECTED 

UJ J17J30 

J All 
J All exce tJ17J30 

REASON 

Method blank 
contamination 

MS recove 
MS recove 

* - 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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Lionville Laboratory, Inc . 

INORGANICS DA:l'A SUMMARY RBPORT 10/20/0a 

CL.IBNT: wc-KANPORD RC-113 Kl382 

WORK ORDBR: 60049-001-001-0001-00 

SAMPLB 

-001 

Sin ID ANALYTJI 

········--·--------- ··-········-----------J17J19 Silv.ar, Total 

AlUlllinua, Total 

Ara-ic, Total 

Barium, Total 

Berylliua, Total 

calciua, Total 

Cadai1m, Total 

Cobalt, Total 

Chroadua, Total 

Copper, Total 

Iron, Tot.al 

Mercury, Total 

Potaaaiu•, Total 

Magneai1m, Total 

Rangan• ae, Total 

Sodium, Total 

Kiclcel, Total 

Lead, Total 

Anti-.:,ny, Total 

Seleniua, Total 

Tin, Total 

Thalliua, Total 

Vanadiia, Total 

Zinc, Total 

Sir..oniua, Total 

LVL LC:/r #: 

RJISOLT UNITS 

--------
o.o, u !IG/XG 

52-lO IIC1/J<Q 

1.7 IW/J<Q 

'9.S IIG/XG 

0.17 IIG/KlJ 

6280 ::r- NG/Ka 

0.01 NG/J<Q 

a.2 NG/l<B 

8.& rtG/KJJ 

13 .3 IIG/KJJ 

23300 MG/KO 

0.03 IIG/l<B ,., IIG/J<Q 

'6300 IIG/KJJ 

31& MG/l<B 

192 NG/KG 

11.7 MG/KO 

2., MG/KG 

0.43 ~MG/XG 

0.31 u MG/J(Q 

o.u u MG/XG 

0.38 u MG/KG 

65.8 JIG/KG 
u ., MG/KO 

22 . 0 JIG/Ka 

000010 

0810LOS2 

RBPORTI!llla 

WJIIT 

----------o.o, 
2.5 

0.31 

o.o, 
0.03 

2.5 

0.03 

0.13 

0.13 

0 . 13 

2 . 1 

o.oo, 
2.5 

1 . , 

0.03 

1.3 

0 . 13 

0.1' 

o.u 
0.38 

0.38 

0.38 

o.o, 
0.38 

3.1 · 

DILUTION 

FACTOR 

--------
1 . 0 

1.0 

1 . 0 

1.0 

1.0 

1 . 0 

1 . 0 

1.0 

1 . 0 

1.0 

1 . 0 

1 . 0 

1.0 

1 . 0 

1 . 0 

1 . 0 

1.0 

1.0 

1 . 0 

1.0 

1.0 

1 . 0 

1 . 0 

1.0 

1.0 

0 .00000015 
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Lionville Laboratory, Inc . 

INORGANICS DATA SUMMARY RllPORT 10/20/01 

CLIJDn' : lfC-HAlffORD RC-113 )(1382 LVL u:n: #: 0810L052 

tfORK ORDBlt: 6004,-001-001-0001-oo 

RllPORTINQ DILOTION 

SAIIPLB SITJI ID ANALYTB RBSULT UNITS LIMIT PACTOR 

--------------······ --------------------- -------- ------ ·········- --------
-002 J17J20 Silver, Total 0.06 u IIIO/KQ 0 . 06 1.0 

Al.-inua, Total 4540 110/m 2.3 1.0 

Araenic, Total 1 . 5 110/m 0.2' 1.0 

Beriua, Total u., NO/KIJ o.o, 1.0 

Bezylliua, Total 0 , 17 IIGl/lm 0.03 1.0 

calciua, Total 5270 -r NG/m 2,3 1.0 

cadai WI, Total 0.04 Na/m 0 . 03 1.0 

Cobalt, Total 1.2 IIG/m 0.12 1.0 

c::hrolai1a, Total 21.a 110/KO o . u 1.0 

eopper, -Total 12.7 MQ/KQ 0.12 1.0 

Iron, Total 23100 11a/m 2., 1.0 

Mercury, Total o.o, IIQ/m o.oot 1 . 0 

Potaa• iU11, Total '42 IKJ/KGI 2.3 1.0 

Magneaiua, Total 4170 NO/KQ 1.4 1.0 

Nanganeee, Total 2,3 NO/JCG 0.02 1.0 

Sodiua, Total 20, NQ/KQ 1 . 2 1 . 0 

Nickel, Total 11 . 1 IIQ/)cO 0 . 12 1.0 

Lead, Total 2.5 _IIO/KIJ 0.17 1 . 0 

Antiacny, Total 0.35 J NO/KG 0,17 1.0 

Seleniua, Total 0 , 34 u NG/KQ 0.34 1.0 

Tin, Total 0,34 u 110/KQ 0.34 1.0 

'l'halli ua, Total 0.34 u IIG/)ca 0.34 1.0 

Vanadi1&, Total 72 . 4 lfO/m 0.08 1.0 

Zinc, -Total 44 . 4 IIO/JCG 0.34 1 . 0 

Zirconiua, Tota1 22.8 NO/KG 2., 1.0 

000011 
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Lionvi l le Laboratory, Inc. 

INORGANICS DA'l'A StJMIIARY RBPORT 10/20/08 

CLDnff: lfC-HANPORD RC-113 1(1382 

WORX ORDBR: 600 4,- 0o1-001-0001-00 

SAIIPLJI SIT8 ID AMALYTII 

-------------------- -----------------------003 J17J21 silver, Total 

Al~nua, Total 

~nic, Total 

Bariua, Total 

Berylliua, Tota1 

calci..,, Total 

cacllliua, Total 

cobalt, Total 

Chzad.ua, Total 

Copper, Total 

Iron, Total 

Mercuxy, Total 

Pota•• iua, Total 

Jlagneaiua, Total 

Mangan•••, Total 

sodium, Total 

Nickal, Total 

Lead, Total 

Antiaocy, Total 

Seleniua, Total 

Tin, Total 

Thalliua, Total 

Van• diua, Total 

Zinc, Total 

Zirconiua, Total 

LVL Lt:TI: I: 0810L052 

RBPORTING 

RBSOLT UNITS LIII I T 

-------· ----------0.0, u MQ/)CG 0 .06 

S460 IIG/)CO 2 . 6 

2.1 IICJ/)CO 0 . 32 

58.4 NO/KG 0.0, 

0.21 IIG/)CO 0 . 03 

6670 :r IIQ/J(a 2., 
0 . 03 u JIG/KIJ 0 . 03 

,.7 MG/KG 0 . 13 

••• IICJ/XQ 0.13 

10.5 IIG/KQ 0.13 

21000 IICJ/l(Q 2., 
0 . 01 IIQ/l(Q o.008 

1 0,0 MG/KIJ 2., 
3870 NG/KG 1 . 6 

302 MQ/KQ O. OJ 

1,, MQ/KQ 1.3 

,.4 NG/KG 0 . 13 

3 . 5 IIQ/KQ 0.20 

0 . 70 JNG/ICG o . :ao 

0.39 u NG/Im 0 , 39 

0 . 39 u NG/M 0 . 3, 

0.39 u IIQ/Jm 0.39 

54.5 IIG/KO o.o, 

38.9 IIG/XG 0.39 

17 . 8 m/m 3 . :11 . 

00001.2 

DILOTJ:ON 

FACTOR 

------·· 
1 . 0 

1.0 

1.0 

1.0 

1.0 

1 . 0 

1 . 0 

1.0 

1.0 

1.0 

1 . 0 

1.0 

1 . 0 

1.0 

1 . 0 

1.0 

1 . 0 

1.0 

1,0 

1.0 

1 . 0 

1.0 

1.0 

1 . 0 

1.0 

000000017 
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Lionvill• Laboratory, Inc. 

INORGMICS DATA S11MIIUY RBPORT 10/20/01 

CI.IllilN'l': wc-HANPORI> RC-113 !0382 LVL LOT #1 0110L052 

l90RX ORDBR: ,oo•,-001-001-0001-oo 

RBPORTING DILtrl'ION 

SAMPLB SITB ID ANALYTJI RBSOLT UMITB LIIIIT FACTOR 

----·-·····-------- ----------------------- -----··· ---------- --------
-004 J17J22 Silver, Total 0.06 u NG/Ka 0.06 1 . 0 

AlUlllinua, Total 4130 NG/Ka 2.6 1 . 0 

Araenic, Total 1.1 1111/m 0.32 1.0 

Bari,_, Total 64.7 NG/KQ 0.06 1 . 0 

Berylli,_, Total 0.15 NG/"f(D 0.03 1.0 

calciua, Total 6300 r Na/m 2.6 1.0 

Cacbiua, Total 0.06 Na/lCD 0 . 03 1.0 

Cobalt, Total 9.4 "8/KJJ 0.13 1.0 . 

Chxclll:iua, Total ,.o MG/ICD 0.13 1 . 0 

<:opper, Total 12., NG/ICD 0.13 1 . 0 

Ircn, Total 26100 NG/KQ 2., 1.0 

Mercury, Total 0 , 01 u MG/Ka 0.01 1.0 

Potaaaiua, Total 552 NG/Ka 2.6 1 . 0 

Nagnaaiua, Total .320 NG/KG 1.6 1.0 

Mangan•••• Total 325 NQ/JCQ o.o, 1.0 

Sodiua, Total 259 NG/I((; 1.:J 1.0 

Kickal, Total ,.2 NG/Ka 0.13 1.0 

Lead, Total 1., NG/M 0 . 1' 1.0 

Anti.....y; Total O.S9 :r Na/m 0.1' 1.0 

Saleniua, Total 0 . 39 u IIG/KQ 0.39 1.0 

Tin, Total 0 . 3' u IIG/M 0.39 1.0 

fl>lllli .. , Total 0.39 u NG/KO 0.39 1.0 

Vanadi .. , Total 80.-l NQ/l((J o.o, 1 . 0 

Zinc, Total 48.3 NG/KG 0.39 1.0 

Zi:rconi,_, Total 26.4 NG/'l«J 3 . 2 1.0 

00001.3 
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Lionville t.aboratory, Inc. 

INORGANICS DATA SUMMARY REPORT 10/20/oa 

CLIBNT1 wc-HANPORD RC-113 K1382 LVL LOT·• 0810LOS2 

lfORX ORDER: ,004,-001-001-0001-oo 

RBPORTING DILUrIOR 

SAIIPLB SIT11 ID IINALYTS RBSOLT ONITS LIIIIT PACTOR 

·------ ••••••••••e••••••••• 
------······---··--··-- -------- ·····----- -------

-oos J17J27 Silv.r, Total 0.07 u NG/l<II 0.07 1.0 

Aluw.inua, Total 4600 IIG/l<II 2.7 1.0 

Areenic, Total 1.7 IIG/l<Q D.33 1.0 

Bariua, Total 55.0 IIG/KG 0 . 07 1.0 

Berylli'1111, Total 0.11 JIG/'KD 0.03 1 . 0 

Calciua, Total s,,o s IIG/KG 2.7 1 . 0 

Cecaiua, Total 0.03 u I/IQ/KG 0.0] 1.0 

Cobalt, Total 1.1 IICJ/'KD o.u 1.0 

ChrciaiU11, Tot.al ,.s IIG/l<II 0.13 1.0 

eopper, Tot.al 13.2 IIG/KG 0.13 1.D 

Iron, Total 24100 NG/KQ 3 . 0 1.0 

Mercury, Tot.al. o.oo,u ttG/l<Q o.oo, 1.0 

Pot.ae• ium, Total 04 IIG/ICQ 3,7 1.0 

Magne• ium, Total 4010 IIG/l<Q 1.7 1.0 

Mangane• e, Total 218 NG/'KD O.OJ i . o 

Sodiua, Total 214 JIG/KO 1.3 1.0 

Niclcel, Total ,.3 JIG/KG 0.13 1.0 

Lead, Total 2.2 MG/KG 0.20 1.0 

Antiw,ny, Total o:u JMa/l<Q 0.20 1.0 

Selenium, Total 0.40 u NG/KG 0.40 1.0 

Tin, Total 0.40 u NG/KG 0.40 1.0 

Thallium, Total 0.40 u JIG/ltU 0.40 1 . 0 

Vanadium, Total 70.4 MO/KG o.o, 1.0 

Zinc, Total 4].9 IIG/KQ 0.40 1.0 

li=oniua, Total 34.7 JIG/KQ ].3 1.0 

00001.4 
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Lionville Laboratory, Inc. 

INORGANICS DATA SUMMARY RJIPORT 10/20/08 

C'LIBJIT: WC:-HANPORD RC-113 Kl382 LVL LOT t : 01101:.052 

'IIORK ORDBJl1 ,oo•,-001-001-0001-00 

Ul'OltTINCJ DILUTIOR 

SJUIPI.a SITB ID ANAii!TJI RIISOLT 'IINITS LIJIIT FACTOR 

··--··· -······------------ -------------------··-- -------- ---------- ·-·-----
- oo, J17J2a Silver, Total o.o, u PIG/KQ o.o, 1.0 

Aluainua, Total 4500 PIG/la1 2.5 1.0 

Araenic, Total 1.2 IIO/KQ 0.31 1.0 

Bari-, Total ,1., IIG/m 0.0, 1.0 

Jerylliua, Total 0.17 IIG/m 0.03 1 . 0 

calciua, Total 5410 J NG/KQ 2.5 1.0 

cadaiua, Total 0.0• NG/KG 0.03 1.0 

c:obalt, Total ,.2 IIG/m 0.13 1.0 

Chrcaiua, Total 8.2 JIG/KO 0 . 13 1.0 

Copper, Total 13.1 NG/KO 0.13 1 . 0 

Iroa, Total 25700 IIO/JCO 2 , 1 1 . 0 

Mercury, Total 0.00,u IIG/r«J 0.00, 1.0 

Pota•• iua, Total ,u NG/m 2.S 1.0 

Magne• iua, Total 4120 IIO/KG 1 . , 1.0 

Mangane••• Total 326 MCJ/KG 0.03 1 . 0 

sodiua, Total 2U MCJ/r«J 1 . 3 1.0 

Niclcel, Total 10.0 HQ/KG 0 . 13 1 . 0 

Lead, Total 2., MCJ/KQ 0.1, , 1.0 

Antimony, Total o ••• :rllG/m 0.1, 1.0 

Seleniua, Total 0.31 u IIG/ICG 0.21 1.0 

Tin, Total 0.3. u MG/m 0.31 1 . 0 

ThalliUII, Total 0.38 u MG/KG 0.31 1.0 

Vanadium, Total 75.1. NO/m o.o, 1.0 

Zinc, Total ..... IIO/KG 0.31 1 . 0 

Zirconium, Total 24 . t NG/m 3.1 1.0 
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Lionvill• Laboratory, Inc. 

INORGJ\NICS DAl'A SUMMARY RBPORT 10/20/01 

CLIBNT: 'lfl::-HANPORD RC-113 K1382 

l90RX ORDBR: 60049-001-001-0001-00 

LVL LOT#: 0810L052 

S.IIMPLB 

-001 

SITB ID ANALYTB 

·------------------· -----------------······ J17J29 Silver, Toll:al 

Aluain\a, Total. 

.Ar8enic, Total 

Bariua, Total. 

ISerylliuia, Total 

calciua, Total. 

cadaiua, Total 

0obalt, Total 

c:hrc,ai,..., Total 

Copper, Total 

Ircn, Toll:al 

llarcury, Total 

Potaaaiua, Total 

Nagneaiuill, Toll:al 

Mangaq•••• Total 
Sodiua, Total 

Nickel, Total 

Lead, Total 

Antiacny, Toll:al 

selani,..., Total 

Tin, Total 

Thal.li,..., Total 

Vanadi,-, Total 

Zinc, Total 

Zirconium, Total 

USOLT OMITS ........ ...... 
0.07 u NO/m 

56'0 IICJ/lfO 

1., NCJ/m 

19.5 IICJ/ltO 

0.20 NO/m 
7HO ':) 11a/m 

0.03 u llrJ/ltO 

1.4 NG/JCQ 

, .. llrJ/ltO 

11.2 llrJ,'JtG 

24400 llrJ/ltO 

0.01 110/KG 
924 MrJ/KG 

4440 MG/Ka 
310 MG/KG 
264 JIQ/KG 

12.0 NG/Ka 

4.6 ~Ila/KG 

0.41 J Na/KO 

o.u u IIQ/KQ 

0.41 u NQ/KG 
0.'4 llrJ/ltO 

U.3 IIG/ltO 

49.0 IIO/J<Q 

24.0 NG/Ka 

r 
/r>/2-1)0'? 

00001.6 

RBPORTING 

LIMIT 

----------0 . 07 

2.7 

0.34 

0.07 

0.03 

2.7 

0.03 

0.14 

0.14 

0.14 

3.1 

0 . 01 

2 . 7 

1.7 

0,03 

1.4 

0.14 

o.:io 
0.20 

0.41 

0 , 41 

0.41 

0.1 

0.41 

3.4 

DILUTION 

FACTOR 

1.0 

1.0 

1.0 

1.0 

1.0 

1,0 

1.0 

1.0 

1.0 

1,0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 . 0 

1.0 

1.0 

000000021 



Lionville Laboratory, Inc. 

INORGlANICS DATA SOl'IMARY RBPORT 10/21/08 

CLIIIJff: 'NC-HANFORD RC-113 K1312 

llORX ORDIIJl : ,oot,-001-001-0001-oo 

- 001 

SIT8 m 

···-···------------- ------------··········-J17JJO silver, Total 

Aluainua, Total 

Araanio, Total 

llariUII, Total 

Bezylliua, Total 

Calciua, ';l'otal 

cadaiua, Total 

OObalt, Total 

Chrcaiua, Total 

Copper, Total 

Iron, Tetal 

ll•rcu%Y, Total 

Pota• aiua, Total 

llagna• iua, Total 

Mangan•••• Tetal 
SOdiua, Total 

Niclcal, Total 

Lead, Total 

Antiaony, Total 

salaniua, Total 

Tin, Total 

Thalliua, Total 

vanacliua, Total 

Zinc, Total 

zirconiua, Total 

LVL IDr . , 

RBSIJLT UNITS 

----···· ·-----
o.o, u NG/KG 

141 IIG/XQ 

0,32 'C/'ICQ 

1 . 8 IIG/m 
0 . 04 IIG/m 

u., U.l" IIG/KG 
0.03 u lllc;/JCD 

0 . 13 u IIG/ICD 

0.21 uSNGtm 
0 . 13 u IIG/JCD 

20, IIGI/JCD 

o.oo,u IIG/l<IJ 

27.t IIG/KG 

27. 7 l)j IIGI/KG 

4.1 IIG/J<G 

14 , 0 U :r IIO/KG 

0.13 u IIG/KG 

0 . 22 MG/KG 

0.1, u!"'IIG/KG 
0 . 31 u IIO/l<G 

0 • 73 Ul° IIO/l<G 

0.31 u IIO/d 

0.37 1111/XQ 

o.,o NG/'11:G 

1 , t O 'J' IIIJ/J(CJ 

000 0 1.7 

0110LOS2 

RBPORTrNQ 

LIIIIT 

--------·-o.o, 
2., 
0 . 32 

o.o, 
0.03 

2 . , 

0.03 

0.13 

0 . 13 

0,13 

2., 
o.oo, 
2., 
1., 

0 . 03 

1 . 3 

0,13 

0,1' 

o.u 
0 . 38 

0.31 

0.31 

o.o, 
0 . 31 

0 . 32 

DIU71'ION 

PACTOR 

---------
1 . 0 

1 . 0 

1.0 

1 . 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 , 0 

1 . 0 

1.0 

1 , 0 

1.0 

1.0 

1. 0 

1.0 

1.0 

1 . 0 

1.0 

1.0 

1 . 0 

1,0 

1 . .0 



Appendix4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Analytical Report 

Oient: WC-HANFORD RC-113 
L VU#: 081 0L052 

W.0.#: 60049-001-001-0001-00 
Date Received: 10-09-08 

SDGISAF#: K1382/RC-113 

METALS CASE NARRATIVE 

The following is a summary of the QC results accompanying the sample results. Lionville 
Laboratory (LvLI) 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. 

I. . This narrative covers the analyses of 8 soil samples. 

2. The samples were prepared and analyzed in accordance with methods checked on the attached 
glossary. 

3. All analyses were performed within the reqtrir~ holding times. 

4. All Initial and Continuing Calibration Verifications (I.CV/CCVs) were within the 90-110% 
control limits (80-120% for Mercury) with the exception of the ICV and first CCV for 
Sodium in file TAI Ol 7C. The samples were rerun for Sodium in file PS 1020B. 

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

6. The preparation/method blank for 1 analyte was outside method aiteria. {less than the Limit 
of Quantitation (3-1 OX the LOD), or samples greater than 20X MB value}. Refec to the 
Inorganics Method Blank Data Summary. . 

a). The MB result for Manganese was greater than the Limit of Quantitation (LOQ) {3-IOx 
the (LOD) Limit of Detection} and sample J17J30 read less than 20 times the MB 
concentration. However, no corrective action aiteria for MBs wer:e provided in SW846 
method 60 I OB. The sample results were reported herein "uncorrected" for the levels found in 
the:MB. 

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

8. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the 

Thcl"CIU!b pccsenkd in this.rcp<¥trelato caly1o1he analytical fating and conditiom of1he amplea atm:eiptmd duciog sforage. Allpagai ofthia rq,oatan 

integral parts oftbunalytical data. Therefore, tbimp«t .dlould ooly be .reproduocd .i i11e111tirlll:y of 3.,6 pagm. 

208 Welsh Pool Road• Exton, PA 19341- 1313 • (610) 280-3000 • Fax (610) 280-3041 

000019 000000010 
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Inorganica Laboratory Control Standards Report 

9. The matrix spike (MS) recoverie.s for 4 analytes were outside the 75-125% control limits. 

10. 

11. 

12. 

. 13. 

14. 

Refer to the Inorganica Accuracy Report. · 

The matrix spike sample for Mercury · was inadvertantly double spiked, per SDR 
#08MR004A The recovery percentage was adjusted accordingly. 

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 
following analytes: 

PDS PDS 
Sam~leID Element Concentration (J2~b) %Recov~ 
117119 Alumunim 22,000 98.4 

Calcium 22,000 101.7 
Iron 22,000 · 123.9 
Antimony 100 97.8 

The duplicate analyses for 2 analytes were outside the 20% Relative Percent Difference 
(RPD) control limits. Refer to the Inorganics Precision Report. 

For the pwposes of this report. the data~ been reported to the limit of Detection (LOD). Values 
between the LQD and the Limit of Quantitatian (LOQ) are acquired in a region of less-certain 
quantification. 

LvLI is NELAP accredited by the state of Pennsylvania. For a complete listing of accrediting 
authoritie.s and the corresponding analytes/methods, please contact your Project Manager. 

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 v · ed by the following signature. 1 /' 

Date 

.ijwhnl 0-052 

000020 000000011 

.. ·,·: 



Lionville Laboratory Sample Discrepancy Report (SDR) · SOR#: O¥H&~~A=- . 

· Initiator: :Ct:54:il) vt=S:: 
· Date: ,-ot, ,s: 1->lC · 

~atch: 031:::, '-' cs~ 
Samples: ~, t · 
M~thod: ~CAWN/Clf/ 

· Parameter: ___.Uc:.f:c.-,---,,--­
Matrix: s:,, <-:: . · · ·. 

Client ...,c,J=e,~~.__-____ _ 
,I . 

Prep Batch: -Qicn i'.3 

1. Reason for SOR · 
· a COC Dlscl'.epancy _ Tech Profile Error _ Client R~uest _ Sampler Error on ~ 

· · - Transcription Error _ Wrong Test Code 
b. General Dlsc_repancy · -

Otfier _______ _ 

-_;_ Missing SamplE!/Extrat.t • _ Container Broken 
Hord Time Exceeded _ Insufficient Sample. = Improper Bou,& Type. _ Not Amenable lo Analysis . 

.. 
. _ Wrong Sample Pulled 

_ Preservation Wrong 

Note•: Verified by~) or [Prep Group}(cirde) ... slgnatur.rdp: _______ ;__ __ _ 

. c. Problem (Include all relevant specific results; attach data if necessary) 

!.""'~ $f11r..&d. . ~•~ff'U. 

2. Known or Probable Causes(s) 

Other Description: 

4. Pr. Ject Manag·er Instructions: .. 
Concur with Proposed Action -· _ . 

..:.:..:. Disagree with Proposed ~n; See Instruction 
Include In Case Narrative 

.- Cfient Contacted: 
- Date/Person 

Add . --------
Cancel 

5. Final Actlon ... slgnature/c:late: . . other Explanation: 
_ Verified re-{Jcig]Ileach](~][dlgest)[anatysls) (circle) 

Included In Case Narrative · . = Hard-Copy COC Revised . 
Electronic COC Revised = EDD Correctio~s Completed 

· · When Flnal Action has been recorded, forward original to QA for dlposltJon. 

Route Route~ 

. _:_ Label ID's Illegible 
_ Received Past Hold 

_ _ La!i,.Manager: Daniels ~etals: Welsh I 
-..ff'fujectMgr(clrcle): ~/Stone _ Inorganic: Perro_n_e-,------
·_ Sample Pi:-ep (circle): Ford _ GC/LC: Carey 1 _ · _____ _ 
_ Log-in: King _ MS VOA:. Rubino/ _____ _ 

. _ MS BN.4.: Carden/ _____ _ 
Other: ___ _ 

QA-139--A-0203 

· 000021 00.e000012 

.··:. -:.,-.--· 



Washin~ton Closure Hanford 
nllector 
T. Stephens. P. Pearson 

Prolecl Duhmalloa · . 
618-7 Burial Grow1d Verilic1tis>n Sampling · 

Ice Chest No. >~l·- '2...-
Shi1111ed To · . L. = ":°"'"', 
• EBERLINE SERVICES ~V1!-JJ?/ 
. rossmu: S~MPLE HAZARl)SIR)tMAIU<S 

· Potvitinl Rndlologlcal .con1nu1inatlon .. 

Special Ha.ndllni: and/or Storage 
None 

SamplcNo. · 

J17J19 

J17J20 

J17J21 . 

J17J22 

CHAIN OF POSSESSION 

. LABORATORY Rcccivi:d By 
SECTION 

f'lNAL SAMPLE Dispca&I MclllOd 

lHSPOSITJON 

WCH-EE-011 

SAMPLE ANALYSIS 

Malrix • 

SOIL 

SOIL 

SOIL 

SOIL 

CHAIN OF CUSTODY /SAMPLE ANALYSIS RE UEST · RC-113-004 Paa- 1 or 1 

COIIID,IDV Coatact 
Joan K.ca1ncr 

Sa• DliDI Locadoa 

TdtoharNo. 
. 509--31.5--4655 

618-7 Burial Ground -.Verif: Samplin& 

Field Loa"'k No. 
EJ.-1395-fl 

· Ofl'lite Proocrtv No. A 
: 0 . . 

Pracrv1tlo• 

Type or Caatalaer 

No. •C Contalaer(1) 

. Velum& 

0010 

p 

COA 
&06:1.172600 

Tilll 

Prolect Coordinator . 
KESSNER,JH 

. SAFNo; 
RC,113 

Price Coda SC 

McCbod of Sblomut 
. . J=-~l> /1:SX.. 

BW ofl.lldiu/Air Bill No. S~G 

Dilp~By 

Data Turnarouad 

~ays 

D11c/Tiu11 

DalcfrllllC 

Malrix. 

---10-WW 
11-iWp 
w-w-
()o()il 

N-AJ,, 

Ds-lll•.W. 
DL-or..U.,W, 
T•T;... 
1111-Wipo 
L-U,,iol 
v-v.,...... 
x-ooa-



_Washineton Closure Hanford 
ollcctor 
T. Stephens, P. Pcanion 

Prniect Dul2naliou 
618-7 Burial 01'01'11d Verification Sampling 

ShinoedTo 
EBERLINE SERVICES 

. -
POSSIBLE SAMPLE H 

Pole11tiaiRadiologicn/ canlamination. 

Special Handling and/or Storage 
None 

0 
,::, SAMPLE ANAL YSJS 
C 
N 

SiunplcNo. 

J17J27 

J17 J28 

J17J29 

J17J30 , 

LABORATORY Received By 
SECTION. 

FINAt SAMPLE Dilpolal Method 
DISP0SmON 

· WCH-EE-011 

'Matrix• 

SOIL 

SOIL 

SOIL · 

SOil 

lO 

lo 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-113-009 Pase l or l 

Comoaov Co• tact . 
Joan Kcsmor 

Teleoboac No. 
.509-37.5-46.55 

SDIDliH Locatioa . 
618-7 Buriai Oround- Verif. Samplin1 

Proiecl Coordinator 
K,ESSNER, JH Priu Cot.le 8C 
SAFNo. 

Data Turaarouad 

,l5Days 
RC-113 

Field Loe~k No. 
EL-1395-13 · · 

COA 
R06ll12600 

Mctbod or Sbloacale 
r~b 6X. . 

Ol'&lte Prooertv No. ft~ ,o C) ~ O 

PracrY1tloa 

,Type .r C.atalocr 
p 

No. or C!!Dlal•cr(I) 

Tilk 

BIii of Ladli12'Alr BU~££ ~ 

(I)' ICP Mellis • 61llOA (T AL) (Alunlilwra, Aalim:>ay, Barilan, Beryllium, Cadmiimt, Calcium, 
Cbnmual, Coball. Capper, 1r011. Ma~um. M....-, Nickel, PDIAPiaan. Silver, Sodium. 
Vlllldium, Zinc); ICP Mctall a 61110A (Ad4-on) (AINaic, uacl, SclClli- n..llium. Tin, ZiRoaiun,J; 
Mercury• 1•11 • (CV) 
(2) Ganma SpccllOICOpy (TCL Lill) (Calurn-137, Cobllt-60, Buropiurn-lSl, Europium-154, 
l!lllllpium-lSSJ; 1-.,io Thorium; llolopic l.hukm 

Date/Time 

Dilpoocd8y DaWTime 

Matrix• --... -
IO•lmiiiil .......... 
w-w--
0-oil ,.,,,.. 
DHlnalollolo 
DL-u.J,io 
1'-t ..... 
w1-w;,. 
i.-u.u 
v-v..,.... 
x~ 



Appendix 5 

Data Validation Supporting Documentation 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

~ 

YALIDATION 
A B G)' D E 

LEVEL: 

PROJECT: (~ I <i' - 7 DATA PACKAGE: l<L)8'< 
VALIDATOR: E,Ln___ LAB: LLT DATE: Id {~·~(o'( 

SDG:' -~ \3Y<.._ 
__,,,-- -.......__ ANALYSES PERFORMED 

l ~W-846/1_3/ SW-846IGFAA SW-846/Hi) SW-846 

-- Cyanide 

SAMPLES/MA TRIX 

Jl7.JJ'i Jl1J 2..o 'JI 7 J'2.A J"J,J2<.._ J/7J<-l 
Jl,J2Y JI ,J1..' jt7J]o 

s c:J~ ' 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? ........... .......... ............ .................. ......... .... ....................... Y e01 A 

Comments: _____________________________ _ 

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E) \ 

Initial calibrations performed on all instruments? ...................................... .. .... .. .... ....................... .......... Yes No NIA I 
I 

Initial calibrations acceptable? ............................. .. .. .. ................... .... .. ............. ..... ........... ... .... .. ....... ..... .. Yes 

ICP interference checks acceptable? ... ... ....... .... .... .......................... .. .... ............ ......... .. ...... ................ .. .... Yes 

No NIA 
\ 

No NIA I 
ICV and CCV checks performed on all instruments? ................... .......... .............. .......... ... .. .................... Yes No NIA I 
ICV and CCV checks acceptable? .......................... ........ .......... .............. ............. .............. ...... ........... ..... Yes 

I 
No NIA I 

Standards traceable? ... ........................... ..... ... ......... ................ .......... ............ ................................ .... ....... Yes N NIA 
Standards expired? ....................................... .. ... .. ... ...... ....... ... ........ ....................................... .. ................. Yes N NIA 
Calculation check acceptable? ....... .. .............. ........ .......... ........ ........ ......... ... .. .. ..... ........... ...... ......... ..... .... Yes No 

Comments: ------------------------------

000025 



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 N~ 

ICB and CCB results acceptable? (Levels D, E) ....... .. .. .. .. ........ ..... .... ..... .. .. .. .. ........ ... ...... .. ..... .. ... .. .... ... ~ No 0!.iJ 
Laboratory blanks analyzed? ............ .. ........ .. ............................................. .. ...... .... .. ............................ ~. No NIA 

Laboratory blank results acceptable? .......... .. ... .. ....... .... ..... .......... ...... ... .... .. ............. ......... ..................... .. Yes ©/A 

Field blanks analyzed? (Levels C, D, E) ................................ ..... ................. ..... ............... .................... @No NIA 

Field blank results acceptable? (Levels C, D, E) ..................... ............ ......... ........................ ............. ...... Yes~/A 

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

Comments: f1 C. 3° - c.c fc, ~ 1 C.. ~ r°"'- •-v"" 1 "" 0 ~., •S1e.1i-J S .cl'~ J +1 "'IL "t 1--c-.>1 - l.) :I' 

f6 - ofl 

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

MS/MSD samples analyzed? ... ................. .................... ... ......................... ......... ..... .... .... .. ... .. .. ....... ....... Q · No NI A 

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

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

MS/MSD standards expired? (Levels D, E) , ............................................. ...... .. ... ........ ............. ..... ..... j ... Y N&' 

LCS/BSS samples analyzed? ................................... .......... .................................... .......... ...... ....... ........ . Y No NIA 

LCS/BSS results acceptable? .. .............. .. ........................... .. ............ ..................... ......... .... ... ................. Ye No NIA 

Standards traceable? (Levels D, E) .... ................. .... ........... ........ .. ........... ....... .... ...... .. .......... ..... .......... ..... Yes Ni/ 

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

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

Performance audit sample(s) analyzed? .. .. ...... ........ ... ........... ..... ........ ......... ........ .. .... .......... ..... ......... ...... Yes@ NIA 

~:.:::· ;;~· ·w;;: ~~:;;;,epc;~~;--;~r~r J1 7tr· ~~r:;:·v;:;;.y-~y;-~ 
cl,.k:;Q 

ho ?dS 
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5. PRECISION (Levels C, D, and E) 

Duplicate RPD values acceptable? .. ..... ........ .... .... ... ... .......... .......... ..... ....... .. ... ... ...... .... ... ........ ........ .. .... ~o NIA 

Duplicate results acceptable? ... ... ........ ... ............ ... .. ......... .. .. .. ...... ...... ... ....... .. ..... .. .. ...... ..... ........ ...... .... 0 No NIA 

MS/MSD standards NIST traceable? (Levels D, E) ... ... ........... .. ... ....... ... ......... ........... ........... .... ... ....... ... Yes No{Nij;} 
MS/MSD standards expired? (Levels D, E) ..... ... .... .... .. ......... .. ...... ..... .... ........... .......... ........ .. .. .. .. .... ... .... Yes No'@ 

Field duplicate RPD values acceptable? .......................... ................. .. ... ...... .. .... .. ..... .... ..... ... .......... ... .. ... . Yes@it 

Field split RPD values acceptable? ............. ............ ............ .......... .... ......... .......... .. ................ ....... ........... Yes No N/ 

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

Comments: __ i=_\) __ -_C--_~ __ r_,...__ __ 1 1.1 ____ ko\ __ 8_~_.'l?_J_o _______________ _ 

6. ICP QUALITY CONTROL (Levels D and E) 

ICP serial dilution samples analyzed? .......... .......... ............ ............ ... ... ... .. ...... ....... .......... .... ..... ... .......... . Yes No 

ICP serial dilution %D values acceptable? .... ... ... ..... .... ...... ....... .. ....... ..... ...... ......... ..... .. .... ... .............. .... . Yes No 

ICP post digestion spike required? ........ ................... ............. ....... .......... ..... ..... .... ...... ...... ........... ... .... ..... Yes No NIA 

ICP post digestion spike values acceptable? .............. ..... ....... .... .... ....... .................... ............. .. ..... ........... Yes No NIA 

Standards traceable? ............... .................. ....................................... .... ........................... .. ....... ............... Yes No NIA 

Standards expired? ..... ............. ......... ........ ... ...... .............................. ... .... ... .. .......... ... .... ..... .... ..... ............. . Yes No 

Transcription/calculation errors? ........ .. .......... .. .. ..... .............. .............. ......... .... ........ .... ...... .. ................... Yes No 

Comments: ___ ~------------------------------
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

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

Duplicate injections performed as required? .......... ..... ... ... .. .............. .. .. ......... ................. .... .. ... ......... .. .... Yes No IA 

Duplicate injection %RSD values acceptable? ... ............ .......... ... ... .... .. ............................ ... .. .. ......... .. ..... Yes No NIA 

Analytical spikes performed as required? ............ ......... ........................ ... ....... .......... ..... .. ... ..... ....... .. ....... Yes No NI A 

Analytical spike recoveries acceptable? ...................... ............ .. ............ ..................................... .. ........... Yes No NIA 

Standards traceable? ............ .. ........................................... .............. : ..................................................... .. . Yes No NIA 

Standards expired? .. ........... .............................. ... .......... ... ......... ............ ............ .... ... ........ ............. ... ..... .. . Yes No NIA 

MSA performed as required? ............................................................................ ....... .. ....................... .. ..... Yes No NIA 

MSA results acceptable? .................................................. ................. ........ ........... .. .................................. Yes No 

Transcription/calculation errors?·········· ········································································:· ·················· ······· Yes No 

Comments: ______ ~---------------------------

:~pies ::~::::::::..~~~~.~~~~~~·····························································································w No 
Sample holding times acceptable? .................. ........................ ........ .. .. .... ... ... ..... ............. ... ......... .. ... .. ... ~ No 

Comments: . 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

:esul~ r:::~::r~~:e:::;~T~:l~s::~.~~~~.~.~~.~~ .. ~.~:~~.~.~.

1

.

1 

.. ~~~.~~~~··· ··· ·· ··· ········ ···········~o i 
Resul~ supported in the raw data? (Levels D, E) ............ .. .. .. .... ........ .... .. .. .. .. .... .. .. ....... .................. .... .. .. . Yes No 

Samples properly prepared? (Levels D, E) ........ .. .............. ......... .. ..... .. .. .... .............. ....... .. .. ...... .. .......... A No N/ 

Detection limits meet RDL? ...... .. ......... .. ........... ...... .. .. .... .. .... .. .............. .. ............................. ............... ~No NIA 

Transcription/calculation errors? (Levels D, E) .. .... ....... ... .. .. .......................... .... ......................... .... .... .. .. Yes No @ 
Comm en~=---------------------------------

000029 



Appendix 6 

Additional Documentation Requested by Client 

000030 

.. \ ·_· .. 



Lionvill• Laboratory, Inc . 

INORGANICS MBTHOD BLANK DATA S~MARY PAOB 10/21/01 

CLIBNTt WC-HANPORD RC-113 K1312 LVL LO'l' t: 0110L052 

lfORX ORI>D: 60049-001-001-0001-00 

RBPORTI.NG DILDTION 

SAMPLB SITB ID ANJU.rrK RBSULT tnfITS LIMIT FACTOR 

--···-· ------------------·· ----------------------- ------- ------ ----------
........ 

BLAJIICl. OIL0371-IIB1 Silver, Total 0 . 10 u MG/r«J 0.10 1.0 

Aluainua, Total , .. MQ/JCG 4.0 1.0 

Ar11enic, Total 0 . 50 u 'f«J/KG 0.50 1.0 

Bariua, Total 0 . 15 MG/r«J 0.10 1.0 

Berylliua, Total 0.05 u IIQ/r«J 0 . 05 1.0 

calci-, Total 12 ., l'l,Q/JCG 4.0 1.0 

cadiaiua, Total 0.05 u ltG/¥» o.os . 1.0 

eobalt, Total 0.20 u IIQ/KG 0.20 1.0 

Ch%oali-. Total 0.22 IIQ/r«J 0.20 1.0 

Copper, Total 0.20 u NQ/KQ 0.20 1.0 

Iron, Total 11., IIG/l(D 4.5 1.0 

Potaaaiua; Total 4.0 u IIQ/r«J 4.0 1.0 

Magneaium, Total 6 . 2 MG/KQ 2 . 5 1.0 

Mangan•••• Total 0.23 MQ/JCG 0.04 1 . 0 

Sodium, Total 10.0 MG/KG 2.0 1.0 

Niclcel, Total 0.20 u MO/KG 0 . 20 1.0 

Lead, Total 0.30 u MG/KG 0.30 1.0 

Anti-=my, Total 0.3D u MCJ/KIJ D.30 1 . 0 

Selenium, Total 0.60 u NQ/KG o.,o 1.0 

Tin, Total o.,o MG/KG 0.60 1.0 

'l'halliua,- Total o. , .o u NG/KG 0 . 60 1.0 

vanadium, Total 0 . 14 u MG/KIJ o.u 1.0 

Zinc:, Tot.al 0.110 u IICJ/KG 0.60 1.0 

Zirconiua, Tot.al 1.2 MCJ/KIJ o.so 1.0 

BLANIU OIC0183-MB1 Mercury, Tot.al 0.01 u MQ/JCG 0 . 01 1.0 
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Lionville Labor•tory, inc . 

INORaANICS ACCURACY RBPORT 10/20/08 

CLIBR'1'1 WC:•HANPORD RC-113 Kl382 

1IORJC OROBRI ,004, - 001-001-0001-oo 

SAJIPLB SITII ID ANALYTB 

---------------------- 001 J17J1' silv•r, Tota1 

Aluainua, Total. 

Araenic, Total 

Bariua, Total. 

Baryllium, Tot•l 

calciua, Total 

cadaiua, Total 

col>alt:, Total. 

~ium, Total 

Copper, Total. 

Iran, Tot•l 
llercury, Total 

Pot:•••iua, Tot•l 
Magneaiua, Total 

M""9an•••• Total 

sodium, Tot•l 

Nickel, Total 

Le•d, Total 

Anti1110C1Y. Tot•l 

Sel•niua, Tot•l 

Tin, Tot•l 

n..lliua, Total 

vanadium, Total 

Zinc, Total 

Zirconium, Total 

SPIKBD 

SJUIPLK 

2., 

'310 

11' 

11, 

3.1 

1720 

:a.a 
35.0 

20.1 

:Z7.9 

:aJ,oO 

0.38 

l290 

5810 

341 

1710 

31 , 9 

33.3 

15 . 2 

10, 

5'.0 

112 

91.S 

7:11 . 9 

29' 

LVL LOT#: 0810L052 

INITIAL 

RIISULT 

o . o,u 

52-60 

1.7 

u.s 
0.17 

&210 

O.H 

8.2 

1., 

13.3 

23300 

O.OJ 

749 

4300 

JU 

192 

11 . 7 

2.9 

0.43 

0 . 31U 

0.38u 

O.J8u 

65.1 

43.1 

2:Z.O 

SPIKBD 

AJIOUMT \RIICOV 

3.2 ,,o., 

12' ,o5.3• 

12, 90.5 

12, 92.6 

3.2 91.6 

1510 155.l 

3.2 85 . 5 

ll.5 81.3 

12., 91.3 

15.8 92.4 

u.o 1004 . 
0.31 111.3 

1580 97.8 

1510 95 . 1 

31.5 79.0* 

1580 96.5 

31 . 5 15.3 

31.5 H.5 

31.5 "'-9 
u, 85.7 

u.o 81.9 

12, 11 . 7 

31.5 103.8 

31.5 92.4 

315 17.0 

00003 2 

DILO'rION 

FAC1'0R(SPK) 

1 . 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 . 0 

1 . 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.D 

1.0 

1 . D 

1.0 

1.0 

l.D 

1.0 

1.D 

1 . 0 
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Lionville Laboratory, Inc. 

INORGANICS PRllCISION RBPORT 10/20/08 

CLIBNT : WC- RANFORD RC-113 K1382 LVI. LOT iJ : 0810L052 

lfORJC ORDBR : ,004,-001 - 001-0001-oo 

INITIAL OILt7rION 

SAIIPLJI SITB IO ANALYT11 RBSOLT RBPLI CAl'II RPO PACI'OR(RBP) 

------·--------·-··- ----------------------- -------- --------- ·····------•001RBP Jl7.J1' Silver, Total o.o,u o.o,u NC 1.0 

Alua:inUII, Total 5240 s1,o 1.0 1.0 

Ar9Mtia, Tot~l 1.7 1 . 8 S.7 1.0 

Bari\a, Total 69.5 ,o.a 13.4 1.0 

Berylliua, Total 0.17 0.1' 10.1 1.0 

calciua, Total '280 5110 7.1 1.0 

cadllliua, Total o . o, o.o, 0.64 1.0 

Ccbal.t, Totai 8.2 7 . 7 5.3 1 . 0 

OlraaaiUII, Total .. , 7.7 11.0 1 . 0 

Copper, Total 13 . 3 12.1 ,.4 1.0 

I~, Total 22300 22,00 1 . 1 1. 0 

Mercury, Total 0.03 0 . 04 - 22 . 2 1 . 0 

Potaa• i um, Total 749 729 2 . 7 1 . 0 

Nagneeium, Total 4300 4090 5.0 1.0 

Mangan•• •, Total 31' 2,, , .s 1.0 

Bodiua, Total 192 201 4 . , 1 . 0 

Niclcel , Total 11 . 7 10,5 10 . 1 1.0 

Lead, Total 2., 3 . 0 3 . t 1 , 0 

Antiaony, Total 0.43 0.2, 50,4 1 . 0 

Seleniua, Total 0.38U 0.37u NC 1.0 

Tin, Total 0 . 31u 0 . 37U NC 1.0 

Thallium, Total O. llu 0.37u NC 1.0 

Vanadiua, Total 65.1 U . 4 0 . 91 1 . 0 

Zinc, Total 0 . 1 43.0 1 . a 1 . 0 

Zi=oniua, Total 22.0 22 . 2 o.,o 1.0 
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Lionville Laboratory, Inc. 

INORGANICS LABORATORY CONTROL STANDARDS RBli'ORT 10/20/oa 

CLIBNT: NC-IUNPORD RC-113 K1ll2 LVL tr:n: Ir 0810L052 

llORJC ORDRJl: ,004,-001-001-0001-oo 

SPIKBD SPIKBD 

S.AJIPLS S:ITB ID AIUlliYTK SAMPLJI AMOUlff tJNITS UBCOV 

-------------------· -------------------- ·····-
LCSl 08L0371-LC1 Silver, I.CS 47.7 50.0 110/ICQ 95.4 

Aluaim.na, LCS 504 500 IIC/XQ 100.7 

.Azwe11ic, LC:S 932 1000 NG/r«J 93.2 

Bariua, LC8 470 500 IICJ/XGJ 93 . , 

Berylliua; LCS 23.1 2s.o IICJ/r«J 95.2 

· ca1ciua, LC8 2370 2100 NG/KG 94 . 6 

Cadmiua, I.CS 23 , 3 25.0 Ma/J(Q 93.2 

Cobalt, LC8 233 250 'lt<J/m 93.4 

Chrolliua, LC8 48.1 50.0 NG/KIJ 95.2 

eopper, LCS 111 125 IIG/KQ '4.1 

Ircn, LC8 512 500 110/KIJ 102.4 

Potaaai,.., LC8 2250 2500 NQ/m 19.9 

Magneaiua, LC8 2330 2500 IIG/KIJ 93 . 3 

Mangane• e, LCS 11., 75.0 Ma/KG 95 . 5 

Sodi-, LCS 2360 2500 MG/Ka 94.4 

Ni ckel, LC8 189 200 NG/KG 94.6 

Lead, LCS 235 250 IIO/'l«I 94.0 

Antiw,ny, LC8 276 300 fllG/m ,2 . 0 

Selaniua, LCS 918 1000 NG/KO 91.1 

Tin, Le.I U7 500 IIG/m 93.5 

Thallium, LCS !134 1000 IIG/m 93 . 4 

Vanadi\&, LC8 235 250 IIO/XQ 94.0 

Zinc, LCS H.J 100 MG/m 96.3 

:&irccniua, LCS 46' 500 IIG/IO:J 93 . 7 

LCSl OICOlll-LCl llercury, LCS 4 . 1 4 . 7 IIG/m 102.3 
, 
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