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To: 
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Project: 100 Area and 300 Area Component of the RC BRA - Incremental Soil 
Sampling 

Subject: Radiochemistry - Data Package No. K0328-EB 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. K0328 
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. 

J11K41 4/24/06 C See note 1 
J11K42 · 4/24/06 Soil C See note 1 
J11K43 4/24/06 Soil C See note 1 
J11K44 4/24/06 Soil C See note 1 
J11K45 4/24/06 Soil C See note 1 

1- Total strontium, alpha spectroscopy and garrima spectroscopy. 
. . . . . . . 

Data validation vvas conducted in accordance with the Washington Closure Hanford 
(WCH) validation statement of work . and. the 100 Area and 300 Area Component of 
the RCBRA Sampling & Analysis Plan (DOE/RL-2005-42, Re~. 0, October 2005). 
Appe~dices 1 through 6 provide the following information as indicated below: 

Appendix 1 . Glossary of Data R~porting Qualifiers 
Appendix 2. Surnmary of Data Qualification . 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Docum~ntation 
Appendix 6 . . Additional Data Requested by Client 

DATA QUALITY PARAMETERS 

. Holding Times 

Holding times are calculated from Chain-of-Custody forms to determine the valid ity 
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. 

Ail blank results were acceptable. 

Field (Equipment) Blank 

· No field blanks were submitted for analysis. 

· Accuracy 
. . 

Accuracy is evaluated from labora.tory control sample (LCS) or blank spike sample 
(BSS) batch samples and spiked samples from the analytical batch. Measured 
activities are c~mpared to the known . added amounts. The acceptable LCS or BSS 
and matrix spike (MS) recovery range is 80-120%. lri addition, samples may be 
spiked with a radiochemical tracer to assist in isolating the radioisotope of interest 
with the yieid of the trac:er being used in calculating sampie activity. The 
acceptable range for tracer recovery is 20% to 105 % . Spike sample results 
outside t.he above ranges resµlt in as~ociated sample results being qualified as 
estimates, or not qualified, depending on the activity of the individual sample. 
RE;?sults are rejected for LCS/BSS recoyeries 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 and thorium-232 results were 
qualified as estimates and fl~gged II J". 

All other accuracy results were acceptable. 

· Laboratory· Ouplicates 

Analytical precision is expressed by the relative percent differences (RPO) between 
the recovedes of duplicate matrix spike analyses performed on a sample in the 
analytical batch. Precision may alternatively be assessed using unspiked duplicate 
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analyses performed on a sample in the analytical batch. If both sample and 
replicate activities (concentrations) are greater than five times the contract required 
detection limit (CRDL) and the RPD is less than 20%, no qualification is required. If 
either activity (concentration) is less than five times the CRDL, ·the RPD control limit 
is le~s 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 (45%), all radium-226 results were qualified as 
estimates and flagged II J". 

All other duplicate results were acceptable. 

Field Duplicates 
. . . 

No field duplicates we~e submitted for analysis. 

. . 

· Detection Levels 
. . . . 

Reported analytical detection levels for und~tected analytes are compared against 
the 1 00 &. 300 Area Rb.Ls tq ensu~e that laboratory detection levels meet the 
required criteria. Twenty-one analytes ~xceed~d the ROL. Under the WCH 
statement of work, no qualification IS required. . . 

Completeness. 

Data package No. K0328 was submitted for validc:1tion a_nd verified for 
completeness. Completeness is based 01') the percentage of data determined to be 
valid (Le., not rejected). The compietion percentage was 100%. 

MAJOR. DEFiCIENCIES 

None found. 

MINOR DEFICIENCIES 

The following minor deficiencies were noted: 

• Due to the lack of an LCS analysis, all thorium-228 and thorium-232 results were 
qualified as estimates and flagged II J". 
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• Due to an RPO outside QC limits (45%), all radium-226 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 resuits are considered accurate within the standard 
error associated with the methods. 

Twenty-one analytes exceeded the RQL. Under the WCH statement of work, no 
qualification is required. 

REFERENCES 

WCH, Contract #20266, Validation Statement of Work, Washington Closure · 
Hanford Incorporated, July 7, 2003. 

DOE/RL-2005-42, Rev. 0, October 2005, 100 Area and 300 Area Component of 
the RC BRA Sainpling & Analysis Plan. · 
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Appendix 1 
. . . 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with the WCH 
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 de 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 mi~or QC deficiency identified during the data validation, the 
associated concentration is an estimate, but the data are usable for 

. decision~making . p~rposes. 
. . : . 

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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COMMENTS: 

COMPOUND 

Radium-226 
Thorium-228 
Thorium-232 

RADIOCHEMISTRY DATA QUALIFICATION SUMMARY* 

QUALIFIER SAMPLES AFFECTED REASON 

J All RPO 
J All No LCS 

* - 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 

Qualifi~d Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) Page_1 of_ 1 

Project: WASHINGTON CLOSURE HANFORD 
Laboratory: EB 
Case SDG: K0328 
Sample Number J11 K41 J11K42 J11K43 J11K44 J11 K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
Radiochemistry RQL Result Q Result Q Result Q Result Q Result Q 
Total strontium 1 -0.010 u 0.041 u 0.135 u 0.016 u 0.030 u 
Thorium-228 1 0.307 UJ 0.410 UJ 0.330 .UJ 0.461 UJ 0.357 UJ . 
Thorium-230 0.305 u 0.326 u 0.164 u 0.393 u 0.178 u 
Thorium-232 1 0.697 J 0.163 UJ 0.328 UJ 0.327 UJ 0.355 J 
Uranium-233/234 1 0.226 u 0.105 u 0.200. u 0.080 u 0.135 u 
Uranium-235 1 OU 0 U OU OU OU 
Uranium-238 1 0.226 u 0.245 u 0.228 0.320 0.270 
Plutonium-238 1 0.051 u 0.038 u .0 U 0 U -0.056 u 
Plutonium-23.9/234 OU 0.038 u OU 0.061 . u 0.019 u 
Potassium-40 11 .3 8.80 11 .8 9.92 10.2 

. Cobalt 60 0.05 U U* u U* u U* u U* u U* 
Cesium 137 0.1 0.1.56 0.127 0.113 u U* 0.111 
Radium~22s 0.1 0.607 J 0.323 J 0.564 J 0.359 J 0.474 J 
Radium-228 0.2 0.706 0.761 0.801 0.581 0.61 0 
Europium 152 0.1 U U* u U* u U* u U* u U* 
Europium 154 0.1 U U* u U* u U* u U* u U* 
Europium 155 U U* u U* u U* u U* u u· · 
Thorium-228(gea) 0.537 0.458 0.712 0.544 0.766 
Thorium-232(gea) 0.706 0.761 0.801 0.581 0.610 
Uranium-235(gea) u u u u u u u u u u 
Uranium-238(gea) u u u u u u u u u u 
Americium-241 (gea) u u u u u u u u u u 
Cesium-134 u u u u u u u u u u 

* - RQL exceeded 
Laboratory appl ied non-detect qualifiers "U" have been included in this table to minimize potential miss-interpretation of results. All other qualifiers shown were applied during val idation. 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0328 

R604193-0l JllK41 

SDG 7427 
Contact Melissa C. Mannion 

Lab sample id R604193-01 
Dept sample id 7427:..001 

Received o4L26L06 
% solids 100.0 

ANALYTE 

Total Strontium 
Thorium 228 
Thorium 230 
Thori um 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Pl utonium 238 
Plutonium 239/240 
Potassium 40 
Cobalt .60 
Cesium 137 
Radium 226 
Radium 228 
Europium 152 
Europium 154 
Europium 155 
Thorium 228 
Thorium 232 
Uranium 235 
Uranium 238 
Americium 241 
Cesium 134 

100&300Area Compnt 

DATA SHEETS 
Page 1 

SOMMA.RY DATA SECTION 
Page 11 

CAS NO 

SR-RAD 
14274-82-9 
14269-63-7 
TH-232 
U-233/234 
15117-96-1 
U-238 
13981-16-3 
PU-239/240 
13966-00-2 
10198-40-0 
10045-97-3 
13982-63-3 
15262-20-'l 
14683-23-9 
15585-10-1 
14391-16-3 
14274-82-9 
TH-232 
15117-96 - 1 
U-238 
14596-10-2 
13967 - 70-9 

RCBRA-Incrmntl 

DATA SHEET 

Client/Case no Hanford SDG K0328 
Contract No .. 630 

Client sample id J11K41 
Location/Matrix 600--204 SOLID 

Collected/Weight o4L24Lo6 10:00 401 g 
Custody/SAF No RC - 051-229 RC - 051 

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

-0.010 0.091 0.18 
0.307 0.26 0.42 
0.305 0.26 0.33 
0.697 0.35 0.33 
0.226 0.19 0.25 
0 0.078 0 . 30 
0.226 0.19 0.25 
0 . 051 0.10 0.20 
0 0.051 0.20 

11.3 1.3 0.65 
u 0.077 

0.156 0.074 0.084 
0.607 0 . 14 0.13 
0.706 0.33 0.33 
u 0 . 16 
u 0.26 
u 0.18 

0.537 0.075 0.080 
0.706 0 . 33 0.33 
u 0.28 
u 9.3 
u 0.31 
u 0.084 

So 

~7,3/ot 
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RDL QUALI-
pCi/g PIERS TEST 

1. 0 u SR 
1. 0 u:r TH 
1. 0 UT TH 
1. 0 TH 
1. 0 u u 
1.0 u u 
1.0 u u 
1. 0 u PU 
1. 0 u PU 

GAM 
0. 050 · u GAM 
0.10 GAM 
0 . 10 .:r GAM 
0.20 GAM 
0.10 u GAM 
0.10 u GAM 

0.10 u GAM 
GAM 
GAM 

u GAM 

u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

Form DVD-DS 
Version -3~·~0~6 __ _ 

Report date 06/13L06 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0328 

R604193-02 Jl1K42 
DATA SHEET 

SDG 7427 
Contact Melissa C. Mannion 

Lab sample id R604193-02 
Dept sample id 7427-002 

Received o4L26L06 
% solids 100.0 

ANALYTB CAS NO 

Total Strontium SR-RAD 
Thori um 228 14274-82-9 
Thori um 230 14269-63-7 
Thorium 232 TH-232 
Urani um 233/234 U-233/234 
Urani um 235 15117-96-1 
Uranium 238 U-238 
Plutonium 238 13981- 16 - 3 
Plutonium 239/240 PU-239/240 
Potassium 40 
Cobalt 60 
Cesium 137 
Radium 226 
Radium 228 
Europium 152 
Europium 154 
Europium 155 
Thorium 228 
Thori um 232 
Uranium 235 
Urani um 238 
Ameri cium 241 
Cesium 134 

100&300Area Compnt 

DATA SHEETS 
Pag·e 2 

SUMMARY DATA SECTION 
Page 12 

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 
13967-70-9 

RCBRA-Incrmntl So 

Client/Case no Hanford SDG K0328 
Contract No. 630 

Client sample id j11K42 
· Location/Matrix 600--204 SOLID 
Coll~cted/Weight o4L24Lo6 14:15 401 9 

CUstody/SAF No RC-051-229 RC-051 

RESULT 2a BRR 
pCi/g (COUNT} 

0.041 0.12 
0.410 0.50 
0.326 0.33 
0.163 0.16 
0.105 0.14 
0 0.085 
0.245 0 .21 
0 . 038 0 . 15 
0.038 0.076 
8 . 80 2.6 
u 

0 . 127 0.064 
0.323 0 . 18 
0.761 0 . 34 
u 
u 
u 

0.458 0.092 
0.761 0.34 
u 
u 
u 
u 

,;;)1~ 

00001 2 

MDA 
pCi/g 

0.23 
0.63 
0.62 
0.62 
0.27 
0.32 
0.27 
0.37 
0 . 29 
0.70 
0.083 
0 . 075 
0.16 
0.32 
0.18 
0.28 
0.21 
0.098 
0.32 
0.26 
9.3 
0.27 
0.097 

RDL QUALI-
pCi/g FIERS TEST 

1.0 u SR 
1.0 u:r TH 
1. 0 u TH 
1.0 u .:r TH 
1.0 u u 
1.0 u u 
1.0 u u 
1.0 u PU 
1.0 u PU 

GAM 
0.050 u GAM 
0 . 10 GAM 
0.10 J GAM 
0.20 GAM 
0.10 u GAM 
0.10 u GAM 
0.10 u GAM 

GAM 
GAM 

u GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

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

Report date 06/13L06 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0328 

R604193-03 JllK43 
DATA SHEET 

SDG 7427 
Contact Melissa C. Mannion 

Lab sample id R604193-03 
Dept sample id 7427-003 

Received o4L26Lo6 
%- solids 100 . 0 

ANALYTE CAS NO 

Total Strontium SR-RAD 
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 
Plutonium 238 13981-16-3 
Plutonium 239/240 PU-239/240 
Potassium 40 
Cobalt 60 
Cesium 137 
Radium 226 
Radium 228 
Europium 152 
Europium 154 
Europium _155 
Thorium 228 
Thorium 232 
Uranium 235 
Uranium 2·39 

. Americium 241 
Cesium 134 

100&300Area Compnt 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 13 

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 
13967-70-9 

RCBRA-Incrmntl So 

Client/Case no Hanford SDG K0328 
Contract No. 630 

Client sample id JllK43 
Location/Matrix 600--204 SOLID 

Collected/Weight o4L24Lo6 10:00 400 g 
CUstody/SAF Nb RC-051-229 RC-051 

RESULT 2<1 ERR 
pCi/g (COUNT) 

0.135 0.12 
0.330 0.33 
0.164 0.33 
0.328 0.22 
0.200 0.17 
0 0.069 
0.228 0.17 
0 0.056 
0 0.056 

11.8 1.8 
u 

0.113 0.084 
0.564 0.15 
0.801 0.35 
u 
u 
u 

0. 712 0.14 
0.801 0.35 
u 
u 
u 
u 

~'i7 /o~ 
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MDA 
pCi/g 

0.22 
0.42 
0.42 
0.42 
0.22 
0.26 
0.22 
0.21 
0.21 
1.4 
0.10 
0.11 
0.14 
0 . 36 
0.19 
0.30 
0 .. 22 
0.15 
0.36 
0.31 

12 
0.22 

. 0 .12 

RDL QOALI-
pCi/g FIERS TEST 

1.0 u SR 
1.0 u j TH 
1.0 u TH 
1.0 UJ TH 
1. 0 u u 
1.0 u u 
1.0 u 
1.0 u PU 
1.0 u PU 

GAM 
0.050 u GAM 
0.10 GAM 
0.10 r GAM 
0.20 GAM 
0.10 u GAM 
0.10 u GAM 
0.10 u GAM 

GAM 
GAM 

u GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

Form DVD-DS 
Version =3~·~0~6 __ _ 

Report date 06L13L06 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0328 

R604193-04 J11K44 
DATA SHEET 

SDG 7427 
Contact Melissa C. Mannion 

Lab sample id R604193-04 
Dept sample id 7427-004 

Received o4L26Lo6 
% solids 100.0 

ANALYTB CAS NO 

Total Strontium SR-RAD 
Thorium 228 14274-82 - 9 
Thori um 230 14269-63-7 
Thorium 232 TH-232 

· Uranium 233/234 U-233/234 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Plutonium 238 13981-16-3 
Plutonium 239/240 PU-239/240 
Potassium 40 
Cobalt 60 
Cesi um 137 
Radium 226 
Radium 228 
Europium 152 
Eu ropium 154 
Europium 155 
Thorium 228 
Thorium 232 
Uranium 235 
Uranium 238 
Americium 241 
Cesium 134 

100&300Area Compnt 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 14 

13966 - 00-2 
10198-40-0 
10045-97-3 
13982-63-3 
152.62-20-1 
14683-23-9 
15585-10-1 
14391-16-3 
14274-82-9 
TH-232 
15117-96..:1 
U-238 
14596-10-2 
13967-70-9 

RCBRA-Incrmntl So 

Client/Case no Hanford SDG K0328 
Contract No. 630 

Client sample id JllK44 
Location/Matrix 600--204 SOLID 

Collected/Weight o4L24Lo6 15:30 401 g 
Custody/SAF No RC-051-229 RC-051 

RESULT 2CT ERR 
pCi/g (COUNT) 

0.016 0 .12 
0.461 0.40 
0 . 393 0 .40 
0.327 0.26 
0.080 0.080 
0 0.097 
0.320 0.24 
0 0.061 
0.061 0.061 
9.92 2.7 
u 
u 

0 . 359 0.15 
0.581 0.33 
u 
u 
u 

0.544 0 . 13 
0.581 0.33 
u 
u 
u 
u 

YJ. 'I, 1/d-

0000:1.4 

MDA 
pCi/g 

0.25 
0.50 
0.50 
0.50 
0.31 
0.37 
0.31 
0.23 
0.23 
0 . 85 
0.086 
0.12 
0.14 
0 . 33 
0 . 18 
0 . 28 
0 .21 
0.13 
0.33 
0.26 
9.8 
0.26 
0.092 

RDL QUALI-
pCi/g PIERS TEST 

1.0 u SR 
1.0 U_j TH 
1.0 u TH 
1.0 Uj TH 
1.0 u u 
1.0 u u 
1.0 u 
1.0 u PU 
1.0 u PU 

GAM 
0 . 050 u GAM 
0.10 u GAM 
0.10 r GAM 
0.20 GAM 

· 0 .10 u GAM 
0.10 u GAM 
0.10 u GAM 

GAM 
GAM 

u GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

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

Report date 06L13L06 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0328 

R604193-05 Jl1K45 
DATA SHEET 

SDG 7427 
Contact Melissa C. Mannion 

Lab sample id R604193-05 
Dept sample id 7427-005 

Received o4L26Lo6 
% solids 100 , 0 

ANALYTB 

Total Strontium 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Urani um 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Potassium 40 
Cobalt 60 
Cesium 137 
Radium 226 
Radium 228 
Europium 1.52 
Europium 154 
Europium 155 
Thorium 228 
Thorium 232 
Uranium 235 
Uranium 238 
Americium 241 
Cesium 1.34 

l.00&300Area Compnt 

DATA SHEETS 
Page· 5 

SUMMARY DATA SECTION 
Page 15 

CAS NO 

SR-RAD 
14274-82-9 
14269-63-7 
TH-232 
U-233/234 
15117-96 - 1 
U-238 
13981-16-3 
PU-239/240 
13966-00-2 
10198-40-0 
10045-97-3 
13982-63-3 
15262-20-1 
14683-23-9 
15585-10-1 
14391-1.6-3 
14274-82-9 
TH-232 
1511.7-96-1 
U-238 
14596-10-2 
13967-70-9 

RCBRA-Incrmntl So 

Client/Case no 
Contract 

Client sample id 
Location/Matrix 

Collected/Weight 
CUstody/SAF No 

RESULT 2a ERR 
pCi/g (COUNT) 

0.030 0.12 
0.357 0.36 
0.178 0.36 
0.355 0 . 36 
0.135 0.14 
0 0.082 
0.270 0.20 

-0.056 0.075 
0,019 0 . 037 

10.2 1.5 
u 

0.111 0.076 
0.474 0.18 
0.610 0.36 
u 
u 
u 

0.766 0.15 
0.610 0.36 
u 
u 
u 
u 

~i'J\oL 

Hanford SDG K0328 
No. 630 

JllK45 
600--204 SOLID 
04 L24Lo6 16:30 400 g 
RC-051-229 

MDA 
pCi/g 

0.24 
0.68 
0.68 
0.68 
0.26 
0.31 
0.26 
0.21 
0 .14 
0.90 
0.10 
0.089 
0.19 
0.39 
0.21 
0 . 30 
0.20 
0.16 
0.39 
0. 31. 
9.9 
0 . 22 
0. l.O 

RC-051 

RDL QUALI-
pCi/g FIERS TEST 

1 . 0 u SR 
1.0 UJ TH 
1.0 u TH 
1.0 UJ TH 
1. 0 u u 
1.0 u u 
1. 0 u 
1.0 u PU 
1.0 u PU 

GAM 
0.050 u GAM 
0.10 GAM 
0.10 T GAM 
0.20 GAM 
0.10 u GAM 
0 . 10 u GAM 
0.10 u GAM 

GAM 
GAM 

u GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

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

Report date 06L13/06 
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Appendix 4 
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Eberline Services 
W.O. No. RG--04-193-7427 

Washington Closure Hanford 
SDG K0328 

Case Narrative Page 1 of 1 

1.0 GENERAL 

Washington Closure Hanford (WCH) Sample Delivery Group K0328 was composed of 
five solid (soil) samples designated under SAF No. RC-051 with a Project Designation of: 
100 & 300 Area Component of the RCBRA-lncremental So. 

The strontium, thorium, uranium, and plutonium aliquots were taken from 30-gram 
leachates of the respective samples and not from full dissolutions. The gamma aliquots 
were taken from the samples as received. 

The samples were received as stated on the Chain-of-Custody document. Any 
· discrepancies are noted on the Eberline Services Sample Receipt Checklist. · All results 
were transmitted to WCH via e-mail on June 8, 2006. 

2.0 ANALYSIS NOTES 

2.1 . Total Strontium Analysis 

No problems were encountered during the course of the analyses. 

2.2 Isotopic Thorium Analysis 

No problems were encountered during the course of the analyses. 

2.3 Isotopic Uranium Analysis 

No problems were encountered during the course of the analyses. 

2.4 Isotopic Plutonium Analysis 

No problems were encountered during the course of the analyses 

2.5 Gamma Spectroscopy 

No problems were encountered during the course of the analyses. 

Case Narrative Certification Statement 

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

. Melissa C. Mannion 
Senior Program Manager 

000 0 :17 



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-229 l Page l or~ 

Collector 
STANKOVICH, M. 

l'roiccl Dcsi2nation 
I 00 & JOO Area Component of the RCBRA - Incremental So 

ice Chest No. 

G
uueu to . 
DER.~l~~~~-RVIC:ES . ~1(?,N\IILLE _ . 
>-5SIBLE S ' IAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Co111011nv Contnct 
JOAN KESSNER 

S11n10lin2 Location 
600--204 

Field Loebook No. 
EL-1596-1 

Offsite Pronerl\· No. 
A06O15I 

Preservation 

Type of (:ontiiiner 

Use page J for origi,rn/ material lo Corvallis for MIS preparation a11d 
aliquoti11g. page I for rnclioa11a/y1ical frnc1io11s 10 Eberline, & page 2 
for c/re1e1/ ana/y1ical ji-actions to lion~·ille. 

No. of Contaioer(s) 

Volume 

r__, 

0 
Q SAMPLE ANALYSIS 

~ 
00 

Tclcohonc No. 
375-4688 

I COA ..,, 
BESRAS6520 

None 

GIP 

Sec itcm(I) in 
Spcciol 

Instructions. 

None 

GIP 

1 
30g 

Strontium-
89,90 --·ro,.1 

Sr 

None 

0 

Isotopic 
Thorium 

IThorium-228, 
Thoriu~232 l 

Proiect Coordinator 
KESSNER, JH 

SAFNo. 
RC-051 

Method ofShioment 
FED EX 

Price Code SL 

Air Quality 

Bill of L11dine/Air Bill No. 
SEEOSPC 

None 

0 

r 

Isotopic 
Uranium 
t Ur::mium- · 
1331234. 

Uranium-.2.35, 
Urnnium-2381 

None 

0 

isotopic 
Plutonium 
tPlutonium-

238, 
Plu10flium­
H9/2401 

·--

NC1nc None 

h ., 

0 {) 

l h I h 

. .,, 

N1'nc 

h 

0 

1·' 

... 

< 
Dntn Turnnrot¥ 

45 Days 

NCtnc NC'IOC 

0 0 

l h 

S I N Matrix• S I D S ~~~-..,..-...-,-,t - ~ -1~~~"'"''"'~il'r~·-·:-.;.:,,i1J';f,'P£"""''1!n~" ' ""'""'~ 
1-----a_m_p_e __ o_. •- --+-- ------+--a_n_,p_ e_ a_1e __ ....., _ _ a_n_1p~l-e_T_in_1_e_~~=iiiil U. : "I'.,,. .~ ljf~i~ffi~~ iiJ~~,€~:ft ~>11:,;-": · _-,~=,,~,,,,.,. 
J11 K41 SOIL Ll-2....L/-Ol.e (cJO O l .3 

IY15 
I 

t 

~-C_'_H_A_IN_' _O_F_P_O_S_S_E_SS_I_O_N_· _______ ~_Si--"g_nlP_ri_nt_N_a_m_e_s _________ --'--lSPECIAL INSTRUCTIONS 

RW,l'q~is ,''-,ell ~y/Rcv1dfro~1 \. ~ t=> _:>~~ne Rec~l3r/S2tore\M.d In \. I ~ l l Dote/Time .... 111~::i:e r::~n'.ndicate that wiless lined out, analy1es to be included with Strontium-89,90 - Total Sr 

1-j,, \-_i\c..J.. ..... ..._,.__..a.:.T~fl.__.l....:""'-1...,_:~~.=..::_. __ ,._..,,...--4 __ ;;;..i1tt,u......:=::....:....;;....:..._~ l'A°!....!•!.....!i~------""'!:_-1 h_ These marks indicate that this is a non-analysis used to properly fonnat COC fonn. 
Rsijnlj~ished By~en~d From • \ Date/Time t l •. ~ Rec~d By/~tored In· Date/Time J I ~ &: ) Contact Joan Kessner for any questions. 

7' ()1 h/4,-ll'.,,,f.\ ·u \ ~f\rJ 4 --1...S...C~ ..... -e~ f= ~ 4-1.. S -Qt;:, .J \ !>, iJ ( I) Gamma Spec - (Full List) ICesiwi1-134, Cesiwn-137. Cobalt-60, Europimn-15~. Europiwn-154, 
Relinquishpd By/Repiir~ro1i.,._, / al rrime Received By/St~re~ _ , I I Date/Tim5-: Europiwn-1 55, Radium-226, Radi11111-228 I 

. .'.K1 D ·:1--, 1'. M.rw'\ 1NJ'}. (., o ~ Lf -; /'J'fJ 
Relinquished By/Re~"Oved From I Date/Time Received By/St~red\111 I Date/Tin,e I 

Relinquished By/Removed From 

Relinquished By/Ren"Oved From 

LABO RA TORV Received By 
SECTION 

FINAL SAMPLE Disposal Method 

DISPOSITION 

BHI-EE-011 (08/29/2005) 

Dateffimc Received By/Slored In Datcffimc 

Dale/Time Received By/Stored In Dale/Time 

Title Date/Time 

Disposed By Date/Time 

Matrix* 

S•Soil 
SE• Scdintcut 

SO• Solid 
Sl•Slud11c 
w .. w.,n 
o-oil 
A•Air 
DS•Ot•m Solids 
OL•DnMn Liquids 
T•Ti1111c 
Wl•Wipc 

L•Liquid 
V•Vq:dlllion 

X•01hcr 
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APPENDIX A 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
A B E 

LEVEL: 

PROJECT: 11-A- DATA PACKAGE: 
VALIDATOR: LAB : 

Gross Al ha/Beta Technetium-99 
Total Uranium Tritium 

SAMPLES/MATRIX 

-j \ I l{ l \ °f:.({ z J\\ ~ J 1k:4'-f J) k 

1. Completeness ... .... ... ...... .......... .... ....... .... ........ .. .. ........ ............ .................. ...... ......... ....... ... • NI A 

Techn~cal verification forms present? ..... ... .... _. .. ..... .. ... .. .. ....... ...................... .. .... Ye&/A 

Comments: ________ ,----_________________ ___ _ 

2. InHial Calibration (Levels D, E) ........ ..... ........ ........ .. .. ............ ................ ... ... .. ... .. ..... ... ~/A 

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: ------------------------------

000020 



3. Continuing Calibration (Levels D, E) f IA 

Calibration checked within required frequency? ........................ ................... .... ........ .. Yes No NI A 

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

Calibration check standards traceable? .......... ... ...... ..... .... ......... ....... .......... .... .. .. .. ........ Yes No NIA 

Calibration check standards expired? .................................................. .... ............ ...... .. Yes No NIA 

Calculation check acceptable? .. .. ............ ... ...... ................. .......... ............ ....... .... ..... .... . Yes No NIA 

Comments: ·------------------------------

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

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

Backgrnund Counts acceptable? ... ... ...... ......... ........................... ...... ......... ...... ............ . Yes No NI A 

Calculation check acceptable? ............. ............. .. .......... ............ .. ... .. ... ....... .... : ............. Yes No NIA 

Comments: -------~---,------'-----,------------------

0.00021 



5. Blanks (Levels B, C, D, E) ............................................................................................... • NIA 

Method blank analyzed within required frequency? ................................................. @-o NIA 

Method blank results acceptable? .................................................. : .......................... (9"" ~o NIA 

Analytes detected in method blank? ............................................................................ Ye~ NI A 

Field blank(s) analyzed? .................................................. ......................... .................. . Yes~NIA 

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

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

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

Comments:_-,----_________________ __.Y\~-=()-~Y(_5)_..__ __ 

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

LCS /BSS analyzed within required frequency? ...... ................................... ........... ~No NI A 

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

LCSIBSS traceable? (Levels D,E) ................................................................ .... ........... Yes o NI 

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

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

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

Comments: D O ~ '2 Z q ~ r ? J -Z LC 5 - T ~ 

7. Chemical Carrier Recovery (Levels C, D, E) ...... .... ..... ....... ............. .... .... .. .... .............. >:r!A 
Chemical carrier added? ..... ........ ...... .... ..................... ....... .... ...... ................. .. .............. Yes No NIA 

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

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

ocroo22 



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

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

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

8. Tracer Recovery (Levels C, D, E) .. .. .. .. .... .... ..... ............ ........ ....... ... ............ .... .. ... ......... .. • NIA 

Tracer added? ....... .. ... ...... .. ... ... ... ... ..... .................. .. ... .......... ... .. .. .... ...... ............... .. ... .. Ye No NIA 

Tracer recovery acceptable? .... .. ....... .. .............. .. ... ..... .. ........ ........ ... ..... ... .. ...... .. .. ..... .. Yes No NIA 

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

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

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

. Comments: ---,---------------'---~---'------ --------

9. Matrix Spikes (Levels C, D, E) ...... ....... ..... ......... .. ....... ... .... .. ..... ............ ... ......... .... ...... ~IA 

Matrix spike analyzed? ... .. ..... ... ... .... .. .. ... ... .... .. ....... ...... ..... .... .. ........ .......... .. .. ... ... ........ Yes ,4o ~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 NIA 

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

OtX>023 



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

Duplicates Analyzed at required frequency? .... ............. .... ........... .. .... .. ...... ........... . @No NIA 

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

Transcription/Calculation Errors? (Levels D, E) .... .. .. ... ... .. ......... .. .... .. .. .... ......... ........ . Yes No 1@' 
Comments: ~;t\ - ?__Z~ ,-- c/5 7o -- -S- ~ 

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

Field duplicate sample(s) analyzed? .... ........................ .. ... ...... ... ......... .. .. ...... ... .. ... ... .... Yes@NIA 

Field duplicate RPD values acceptable? .. .. .... ..... ... .. ... .... .... ... .... ... ...... .. .. ....... .... ... ....... Yes No -r@ 
Field split sample(s) analyzed? ..... .. .... .. ... .. .... ............................... .. ................. ......... ... Yes@NIA 

Field split RPO values acceptable? ...... ..... ..... .. .. .. .... .... .. ..... .... .. .... ... .. .... .... ...... ...... .. .... Yes No @.. 
Performance audit sample(s) analyzed? ... .. ......... .... ........... ..... .. .. ......... .. .. ..... ..... .......... Yes@y NIA 

Performance audit sample results acceptable? .............. ... ... .. ....... ....... ... ........ ..... ......... Yes No @. 
Comments: V' o S:- re: I J Q C.. 

12. Holding Times (All levels) 

Are sample holding times acceptable? ... .. ..... ......... ..... ............... ..... .. ..... ... .. ..... ..... ..... eNo NIA 

Comments: . 

OlAAJ24 



• 

13. Results and Detection Limits (All Levels) ............ ... ............................................ ... .. ..... • NIA 

Results reported for all required sample analyses? ................................................. (9'No NIA 

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

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

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

MD A's meet required detection limits? ........... .. ........ ... .. ............. ... .. ................. .. ....... . Yes@/ A 

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

Comments: 2. \ ~ 
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EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0328 

R604193-07 Method Blank 
METHOD BLANK 

SDG 7427 
Contact Melissa C. Mannion 

Lab sample id R604193-07 
Dept .sample id 7427-007 

ANALYTB 

Total Strontium 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Ur anium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/2_40 
Potassium 40 
Cobalt 60 
Cesium 137 
Radium 226 
Radium 228 
Europium 152 
Europium 154 
Europium 155 
Thorium 228 
Thorium 232 
Uranium 235 
Uranium 238 
Americium 241 
Cesium 134 

.100&300Area Compnt 

QC - BLANK 56942 

METHOD BLANKS 
Page 1 

SUMMARY DATA SECTION 
Page 8 

CAS NO 

SR-RAD 
14274-82-9 
14269-63 :- 7 
TH-232 
U-233/234 
15117-96-1 
U-238 
13981-16-3 
PU-239/240 
13966-00-2 
10198 - 40-0 
10045-97-3 
13982-63-3 
15262-20-1 
14683-23-9 
15585-10-1 
14391-16-3 
14274-82-9 
TH-232 
-15117-96-1 
U-238 
14596 - 10-2 
13967-70-9 

RCBRA-Incrmntl So 

Client/Case no 
Contract 

Client sample id 
Material/Matrix 

SAF No 

RESULT 2CT ERR 
pCi/g (COUNT) 

-0.028 0.11 
-0.152 0.15 

0 0.15 
0 0.15 
0.036 0.071 
0 0.086 
0 0.071 
0.149 0.18 
0 0.059 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Hanford • SDG K0328 
No. 630 

Method Blank 

RC-051 

MDA 
pCi/g 

0.22 
0.73 
0.58 
0.58 
0.27 
0 . 33 
0.27 
0.23 
0.23 
2.0 
0.087 
0.13 
0.14 
0 . 30 
0.16 
0.18 
0.15 
0.16 
0.30 
0 .21 
7.8 
0 . 19 
0.076 

SOLID 

RDL QUALI-
pCi/g PIERS TEST 

1.0 u SR 
1.0 u TH 
1.0 u TH 
1.0 u TH 
1.0 u u 
1.0 u u 
1.0 u u 
1.0 u PU 
1.0 u PU 

u GAM 
0.050 u GAM 
0 . 10 u GAM 
0.10 u GAM 
0.20 u GAM 
0.10 u GAM 
0.10 u GAM 
0.10 u GAM 

u GAM 
u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

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

Report date 06/13/06 
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EBERLINE SERVICES/RICHMOND 

R604193-06 

SOO 7427 

Contact Melissa C. Mannion 

Lab sample id R604193-06 

Dept sample id 7427-006 

RESULT 217 ERR 

ANALYTE pCi/g (COUNT) 

Total Strontium 11.8 0 . 60 

Thorium 230 41.9 5.9 

Oranium 233/234 17.8 2 . 1 

Oranium 235 15 . 4 1. 9 

Uranium 238 18 . 7 2 . 1 

Plutonium 238 22 . 6 3.0 

Plutonium 239/240 23.6 3 . 0 

Cobalt 60 2.33 0.23 

Cesium 137 2 . 48 0 . 21 

100&300Area Compnt RCBRA-Incrmntl So 

QC - LCS 56941 

I.JIB CONTROL SAMPLES 

Page 1 

SUMMARY DATA SECTION 

Page 9 

SAMPLE DELIVERY GROUP lC0328 

LAB CONTROL SAMPLE 

Client/Case no Hanford 

Contract No. 630 

Client sample id Lab Control 

Material/Matrix 

SAF No RC-051 

-, 

MDA RDL QOALI- ADDED 217 ERR 

pCi/g pCi/g FIERS TEST pCi/g pCi/g 

·0 . 24 1.0 SR 10.8 0.43 

0 . 55 1.0 TH 40 . 4 1.6 

0 . 98 1.0 u 18.6 0.74 

0.25 1.0 u 15.1 0.60 

0 . 95 1.0 u 20.2 0.81 

0 ; 54 1.0 PO 23.8 0.95 

0 . 34 1.0 PU 26 . 4 1.1 

0.099 0.050 GAM 2.28 0.091 

0.14 0 . 10 GAM 2.38 0. 0-95 

000028 
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Lab Control Sample 

SOO K0328 

Sample 

, SOLID 

REC 3'1 LHTS PROTOCOL 

t (TOTAL) LIMITS 

109 81-119 80-120 

104 76-124 80-120 

96 81-119 80-120 

102 79-121 80-120 

93 82 - 118 80 - 120 

95 79-121 80-120 

89 81-119 80-120 

102 72-128 80-120 

104 72-128 80-120 

Lab id EBRLNE 

Protocol Hanford 

Version Ver 1 . 0 

Form DVD-LCS 

Version ~3_. 0_6=--­

Report date 06/13/06 



EBERLINE SERVICES/RICHMOND 

R604193-08 

SOO 7427 

Contact Melissa c. Mannion 

DUPLICATE 

Lab sample id R604193-08 

Dept sample id 7427-008 

\ solids 100. O 

DUPLICATE 2a ERR . 

ANALYTE pCi/g (COUNT) 

Total Strontium 0.092 0.11 

Thorium 228 0 . 166 0.33 

Thorium 230 0.411 0 . 50 

Thorium 232 0.576 0.50 

Uranium 233/234 0.176 0.18 

Uranium 235 0 0.11 

Uranium 238 0 . 088 0 . 088 

Plutoni um 238 0.117 0 . 23 

Plutoni um 239/240 -0 . 039 0.078 

Potassium 40 9 . 65 1. 3 

Cobalt 60 u 

Cesium 137 0.178 0.083 

Radi um 226 0.384 0.16 

Radium 228 0 . 728 0 . 28 

Europi um 152 u · 

Europium 154 u 
Europium 155 u 

Thorium 228 0 . 520 0.087 

Thorium 232 0 . 728 0 . 28 

Oranium 235 u 

Uranium 238 u 

Americium 241 u 

Cesi um 134 u 

100&300Area Compnt RCBRA-Incrmntl So 

QC-DUP#l 56943 

DUPLJ:CATES 

Page 1 

:UMMARY DATA SECTION 

Page 10 

SAMPLE DELIVERY GROUP K0328 

DUPLICATE 

Client/Case no 

Contract 

ORIGINAL 

Lab sample id R604193-0l Client sample id 

Dept sample id 7427-001 Location/Matrix 

Received 04{.26{.06 Collected/Weight 

\ solids 100 . 0 Custody/SAF ·No 

MllA RDL QUALI- ORIGINAL 2a ERR 

pci/g pCi/g FIERS TEST pCi/g (COUNT) 

0 . 20 1.0 u SR -0 . 010 0.091 

0 . 63 1.0 u TH 0.307 0 . 26 

0.63 1.0 u TH 0.305 0.26 

0 . 63 1.0 u TH 0.697 0.35 

0 . 34 1.0 u u 0.226 0 . 19 

0.41 1.0 u u 0 0.078 

0.34 1.0 u u 0 . 226 0.19 

0.37 1 . 0 u PU 0.051 0.10 

0 . 30 1.0 u PU 0 0 . 051 

0.95 GAM 11.3 1.3 

0.076 0.050 u GAM u 
0.090 0 . 10 GAM 0.156 0.074 

0.17 0.10 GAM 0 . 607 0 . 14 

0 . 30 0.20 GAM 0 . 706 0.33 

0.18 0 . 10 u GAM u 
0.26 0.10 u GAM u 
0.18 0.10 u GAM u 
0 . 095 GAM 0.537 0 . 075 

0.30 GAM 0 . 706 0 . 33 

0.30 u GAM u 

9.9 u GAM u 

0 . 39 u GAM u 
0 . 10 u GAM u 

000029 

J11K41 

Hanford SDG K0328 

No . 630 

J11K41 

600 - -204 SOLID 

04{.24{.06 10 : 00 401 g 

RC-051 - 229 

MllA 

pCi/g 

0.18 

0 . 42 

0 . 33 

0 . 33 

0 . 25 

0 . 30 

0.25 

0.20 

0.20 

0.65 

0.077 

0.084 

0.13 

0 . 33 

0.16 

0.26 

0 . 18 

0 . 080 

0.33 

0 . 28 

9 . 3 

0 . 31 

0 . 084 

RC-051 

QOALI- RPO 3a DER 

FIERS \- TOT a 

u 1.4 

u 0.7 

u 0.4 

19 144 0.4 

u 0 . 4 

u 0 

u 1.3 

u 0.5 

u 0 . 8 

16 41 1.1 

u 0 

13 105 0 . 4 

45 72 1.9 

3 96 0 . 1 

u 0 . 2 

u 0 

u 0 

3 46 0 . 2 

3 96 0 . 1 

u 0.1 

u 0.1 

u 0.3 

u 0 . 2 

Lab id EBRLNE 

Protocol Hanford 

Version Ver 1 . 0 

Form DVD-DUP 

Version ~3~-~06"--­

Report date 06{.13/06 



I . 

Date: 
To: 
From: 

23 August 2006 
Washington Closure Hanford (technical representative) 
Techlaw, Inc. 

Project: 100 Area and 300 Area Component of the RCBRA - Incremental Soil 
Sampling 

Subject: Semivolatile - Data Package No. K0328-LLI 

· INTRODUCTION 

This memo presents the results of data validation on Data Package No. K0328 
prepared by Lionville Laboratory Inc. (LU). A list of samples validated along with 
the analyses reported and the method of analysis is provided in the following table. 

J11 K41 4/24/06 Soil C See note 1 
J11K42 4/24/06 Soil C See note 1 
J11K43 4/24/06 Soil C See· note 1 
J11K44 4/24/06 Soil C See note 1 
J11K45 4/24/06 Soil C See note 1 

1 - Semivolatlles by 8270C and PAHs by 8310. 

Data vali.dation was conducted iri acc;ordance with the Washin9ton Closure Hanford 
(WCH) validation statement of work and the 1 00 Are13 and 300 Area Component of 
the RCBRA Sampling and Anaiysis Plan (DOE/RL-2005-42, Rev. 0, October 2005). 
Appendices 1 through 5 provide the following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3 . Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of~Custody Documentation 
Appendix 5 . Data Validation Supporting Documentation 

DAT A QUALITY OBJECTIVES 

· Holding Times & Sample Preservation 

Analytical holding times were assessed to ascertain whether the holding time 
requirements were met by the laboratory. The holding time requirements are as 
follows: Samples must be extracted within 14 days of the date of sample collection 
and analyzed within 40 days frorn the date of extraction for semivolatile analytes . 
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If holding times are exceeded, but not by greater than two times the limit, all 
associated sample results are qualified as estimates and flagged "J" for detects and 
"UJ'' for non-detects . If holding times are exceeded by greater than two 
times the limit, all associated detectable sample results are qualified as estimates 
and flagged "J" and all non-detects are rejected and flagged "UR". 

The nature of the incremental sampling process precludes sample preservation by 
cooling. Per WCH instruction, this validation does not include examining the 
sample preservation cooling parameters of the WCH validation procedures. 

All holding times were acceptable. 

· Method Blanks 

Method blank analyses are conducted to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis. At 
least one acceptabie method blank analysis must be conducted for every 20 
samples. No contaminants. should be present in the method blank. Analytical 
results for analytes present in any sample at less than five times the concentration 
of that analyte found in the associated blank are qualified as non-detects and 
flagged "U". Common laboratory contaminants present in samples at less than ten 
times the concentration of that anc1lyte found in fhe assoQiated blank are qualified 
as non-detects. 1.f a sample result is less than the CRQL and is less than five times 
(or less than ten times for lab contaminants) the highest associated blank result, the 
sample result value is raised to the CRQL level and qualified as undetected "U". 

Due to method blank contamination, all detected phenanthrene, bis(2-
ethylhexyl)phthalate and di-n-butylphthalate results were qualified as undetected, 
raised to the .ROL and flagged "U". 

AH other method blank results were acceptable. 

Fieid Blanks 

No field blanks were submitted for analysis. 

· Accuracy 

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries 

Matrix spike/matrix spike duplicate analyses are used to assess the analytical 
accuracy of the reported data and the effect of the matrix on the ability to 
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accurately quantify sample concentrations. Matrix spike/matrix spike duplicate 
analyses · are performed in duplicate using five compounds for which percent 
recoveries must be within a range of 50-150% or within laboratory control limits. 
If spike recoveries are outside controi limits, detected sample results less than five 
times the spike concentration are qualified as estimates and flagged "J" . 

• Undetected sample results with spike recoveries below control limits are qualified 
as estimates and flagged "UJ''. Undetected sample results are not qualified if the 
spike recovery is above control limits. Sample results greater than five times the 
spike concentration require no qualification. 

Due to matrix spike recoveries outside QC limits, all 2-methylphenol (56%), 4-
methylphenoi (55%), 4~nitroanaline (43%), carbazole(58%), indeno(1,2,3-cd)pyrene 
(50%) and benzo(g,h,i)perylene (43%) were qualified as estimates and flagged "J". 

· Due to matrix spike and r:natrix spike duplicate recoveries outside QC iimits (31 % & 
. 46%), all 2,4-dimethylphenol results were quaiified as estimates and flagged "J". 

Due to LCS reco~er\es outside OC lin:iits, all 2,4-dimethylphenol (44%) and 2,4-
dinitrophenol (15%) results were qualified as estimates and flagged "J". 

All other accuracy results were acceptable. 

Surrogate Recovery 
. . . 

The an~lyses of surrogate compounds provide a measure of performance for 
individual sampies. Matrix-specific surrogate compound recovery control windows 
have been established by the EPA CLP program. If two surrogates of the same 
class of compounds (base/neutral or acid) are out of control limits, all associated 
sampie results ~reater than the contract r~quired quantitation limit (CRQL) are 
qualified as estimates and.flagged "J". Sample results less than the CRQL and 
below the lower contrql limit are qualified as estimates and flagged "UJ''. Sample 
results less thari the CRQL with recoveries above the upper control limit require no 
qualification. · If a surrogate recovery is less than 10%, detects are qualified as 

. estimates and flagged ;;J" and nondetects are rejected and flagged "UR" . 

. . . 

All surrogate results were acceptable. 

· Precision 

Matrix ·spike/Matrix Spike Duplicate Samples 

Matrix spike (MS)/matrix spike duplicate (MS0) results provide matrix-specific 
information on the precision of the method for spedfic target compound classes. 
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Precision is expressed by the relative percent difference (RPO) between the 
recoveries of duplicate matrix spike analyses performed on a sample. Samples 
results must be w ithin RPO limits of + /-20%. If RPO values are out of 
specification and the sample concentration is less than five times the spike 
concentration, all associated detected sample results are qualified as estimates and 
flagged "J". If RPO values are out of specification and the sample concentration is 
greater than five times the spike concentration, no qualification is required. 

Due to an RPO out side QC limits (39%), all 2,4-dimethylphenol results were 
qualified as estimates and flagged "J". 

Due to an RPO outside QC limits (31 %), all pyrene results were qualified as 
estimates and flagged II J ". 

Due to an RPO outside QC limits (31 %) , all butylbenzylphthalate results were 
qualified as estimates and flagged "J". 

Due to an RPO outside QC limits (32%), all di-n-octylphthalate results were 
qualified as estimates and flagged II J". 

Due to an RPO outside QC limits (30.3%), all phenanthrene results were qualified 
as estimates and flagged "J ". 

Due to an RPO outside QC limits (31 %), all bis(2-ethylhexyl)phthalate results were 
qualified as estimates and flagged II J ". 

All other precis ion results were acceptable. 

Field Duplicate Samples 

No field duplicates were submitted for analysis. 

· Analytical Detection Levels 

Reported analytical detection levels are compared against the required quantitation 
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. 
Forty analytes exceeded the RQL. Under the WCH statement of work, no 
qualification is required. All other analytes met the RQL. 
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· Completeness 

Data package No. K0328 was submitted for validation and verified for 
completeness. Completeness is based on the percentage of data determined to be 
valid (i.e., not rejected). The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found . 

MINOR DEFICIENCIES 

The following minor deficiencies were noted: 

• Due to method blank contamination, all detected phenanthrene, bis(2-
ethylhexyl)phthalate and di-n-butylphthalate results were qualified as 
undetected, raised to the RQL arid flagged 11 U';. 

• Due to matrix spike recoveries outside QC lirnits, all 2-methylphenol (56%), 4-
methylphenol (55%), 4-nitroanaline (43%), carbazole(58%), indeno(1,2,3-
cd)pyrene (50%) and benzo(g,h,i)perylene(43%) were qualified as estimates 
and flagged "J ;, . 

• Due to matrix spike and matrix spike duplicate recoveries outside QC limits (31 % 
& 46%), all 2,4-dimethyiphenol results were qualified as estimates and flagged 
"J". 

• Due to LCS recoveries 9tJtside QC limits, all 2,4-dimethylphenol (44%) and 2,4-
dinitrophenol ( 1 5 % ) results were qualified as estimates and flagged II J 11

• 

• Due to an RPb outside QC limits (39%) , all 2,4-dimethylphenol results were 
qualified as estimates and flagged Ii j,,. 

• Due .to an RPO outside QC limits (31 %), all pyrene results were qualified as 
estimates and flagged ;, J " . 

• Due to an RPO outside QC limits (31 %), all butylbenzylphthalate results were 
qualified as estimates ~nd flagged II J". 

• Due to an RPO outside QC limits (32%), all di-n-octylphthalate results were 
qualified as estimates and flagged 11J". 
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• Due to an RPO -outside QC limits (30.3%), all phenanthrene results were qualified 
as estimates and flagged II J II. 

• Due to an RPO outside QC limits (31 %), all bis(2-ethylhexyl)phthalate results 
were qualified as estimates and flagged II J 11

• 

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 C0'1Sidered accurate within the standard 
error associated with the methods. 

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

REFERENCES 
. . 

WCH, Contract #20266, Validation Statement of Work, Washington Closure 
Hanford Incorporated, July 7, 2003. 

oOE/RL-2005-42, Rev. 0, October 2005, 100 Area and 300 Area Component of 
the RC BRA Sampling and Analy;is Plan. 
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Appendix 1 

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

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

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

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

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

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

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be yalid for some specific applications (i.e., usable for 
decision~mak\ng purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific app(k:ations usabie for decisi_on-making purposes). 
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Appendix 2 

Summary of Data <iuaiification 
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SEMVOLATILE DATA QUALIFICATION SUMMARY* 

COMPOUND 

Phenanthrene 
Bis(2-ethylhexyl)phthalate 
Di-n-butylphthalate 
2-Methylphenol 
4-Methylphenol 
4-Nitroanaline 
Carbazole 
lndeno(1,2,3-cd)pyrene 
Benzo( ,h,i)perylene 
2,4-Dimethylpheriol .. 
2 ,4-D imethylpheno I 
2,4-Dinitrophenol 
2,4-Dimethylphenol 
Pyrene 
Butyl benzyl p hthal ate 
Di-n-octylphthalate 
Phenanthrene 
Bis(2-ethylhexyl) hthalate 

QUALIFIER SAMPLES AFFECTED REASON 

U at RQL All detected analytes Method blank 
contaminantion 

J All MS recovery 

J All MS & MSD recovery 
J All LCS recovery 

J All RPD 

* -Th~ Qualified Data S·umm~ Table includes h1boratory applied "U'; qualifiers not 
specifically identified h~re. The laboratory appl1ed "U" qualifiers are included to minimize 
misinterpretation of results contained in the table. 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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SEMIVOLATILE PAH ANALYSIS, SOIL MATRIX, (UG/KG) Page_ 1_ of_3_ 

Project: WASHINGTON CLOSURE HANFORD 
Laboratory: LU SDG: K0328 
Sample Number J11K41 J11K42 J11K43 J11K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
Extraction Date 5/4/06 5/4/06 5/4/06 5/4/06 5/4/06 
Analysis Date 5/9/06 5/9/06 5/9/06 5/11/06 5/11/06 
Semivolatile (8270C) RQL Result Q Result Q Result Q Result Q Result Q 
Phenol 330 U 330 u 330 u 330 u 330 U 
bis(2-Chloroethyl)ether 330 U 330 U 330 u 330 u 330 U 
2-Chloroohenol 330 U 330 U 330 u 330 u 330 U 
1,3-Dichlorobenzene 330 U 330 u 330 u 330 u 330 U 
1,4-Dichlorobenzene 330 U 330 u 330 u 330 u 330 U 
1,2-Dichlorobenzene 330 330 U 330 u 330 u 330 u 330. U 
2-Methylphenol 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 
2,2'-oxybls(1-chloropropane) 330U 330 U 330 U 330 u 330 U 
3 and/or 4-Methylphenol 330. UJ 330 UJ 330 UJ 330 UJ 330 UJ 
N-Nitroso-di-n-propylamlne 330 U 330 U 330 U 330U 330 U 
Hexachloroethane 330 U 330. U 330 U 330U 330 U 
Nitrobenzene 330 U 330 U 330 U 330 U 330U 
lsophorone 330. U 330 U 330 U 330 U 330 U 
2-Nitrophenol 330 U 330. U 330 U 330 U 330U 
2,4-Dimethvlphenol 330 UJ 330 UJ 330 .UJ 330 UJ 330 UJ 
bis(2-Chloroethoxy)methane 330. U 330 U 330 U 330 U 330 U 
2,4-Dichlorophenol 330. U 330 U 330 U 330 U 330 U 
1,2,4-Trichlorobenzene 330 330 U 330 U 330 U 330 U 330 U 
Naphthalene 330 U 330 U 330 U 330 U 330 U 

. 4-Chloroaniline 330U 330 U 330 U 330 U 330 U 
Hexachlorobutadiene 330 U 330 U 330 U 330 U 330 U 
4-Chloro-3-methylphenol 330 U 330 U 330 U 330U 330 U 
2-Methvlnaphthalene 330 U 330 U 330. U 330 U 330 U 
Hexachlorocyclooentadiene 330 U 330 U 330 U 330 U 330 U 
2,4,6-Trichlorophenol 330 330 U 330 U 330 U 330 U 330 U 
2,4,5-Trichlorophenol 330 830 U 830 U 830 U 830 U 830 U 
2-Chloronaphthalene 330 U 330 U 330 U 330 U 330 U 
2-Nitroaniline 830 U 830 U 830 U 830 U 830 U 
Dimethvlohthalate 330 U 330 U 330 U 330 U 330 U 
Acenaphthylene 330 U 330 U 330 U 330 U 330 U 
2,6-Dinltrotoluene 330 U 330 U 330 U 330 U 330 U 

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. 

All other qualifiers shown were applied during validation. • - RQL exceeded 
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SEMIVOLATILE PAH ANALYSIS, SOIL MATRIX, (UG/KG) Page_2_ of_ 3_ 

Project: WASHINGTON CLOSURE HANFORD 
Laboratorv: LU SDG: K0328 
Sample Number J11K41 J11K42 J11K43 J11 K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
Extraction Date 5/4/06 5/4/06 5/4/06 5/4/06 5/4/06 
Analvsls Date 5/9/06 5/9/06 5/9/06 5/11/06 5/11/06 
Semivolatile (8270C) RQL Result Q Result Q Result Q Result Q Result Q 
3-Nitroaniline 830 U 830 u 830 U 830 u 830 U 
Acenaphthene 330 u 330 u 330 U 330 u 330 U 
2,4-Dlnitrophenol 830 UJ 830 UJ 830 UJ 830 UJ 830 UJ 
4-Nitrophenol 830 u 830 u 830 U 830 u 830 U 
Dibenzofuran 330 330 u 330 u 330 U 330 U 330 U 
2,4-Dlnltrotoluene 330 u 330 U 330 U 330 u 330 U 
Diethylphthalate 330 U 330 U 330 U 330 u 330 U 
4-Chlorophenyl-phenyl ether 330 u 330 U 330 U 330 U 330. U 
Fluorene 330 U 330 U 330 U 330 U 330 U 
4-Nitroaniline 830 .UJ 830 UJ 830 .uJ 830 .UJ 830 UJ 
4,6-Dinitro-2-methylphenol 830. U 830 U 830 U 830 .U 830 U 
N-Nitrosodiphenylamine 330 U 330 U 330. U 330 U 330 U 
4-Bromoohenvi-phenvl ether 330 U 330 U 330 U 330 U 330 U 
Hexachlorobenzene 330 U 330 U 330 U 330 U 330 U 
Pentachlorophenol 330 830 U 830 U 830 U 830U 830 U 
Phenantt:irene 330 UJ 330 UJ 330. UJ 330: .UJ 330 UJ 
Anthracene 330 U 330. U 330 U 330 U 330 U 

· Carbazole 330 UJ 330 UJ 330 .UJ 330 .LJJ 330 UJ 
Di-n-butvlohthalate 330 U 330 U 330. U 330 U 330 U 

· Fluoranthene 330 U 330 U 330 U 330 U 330 U 
Pyrene 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 
Butylbenzylphthalate 330. UJ 330 UJ 330 UJ 330 UJ 330 UJ 
3,3'-Dichlorobenzidine 330 U 330 U 330 U 330. U 330 U 
Benzo(a)anthracene 330 U 330 U 330 U 330 U 330 U 
Chrvsene 330 U 330 U 330 U 330U 330 U 
bis(2-Ethylhexyl)phthalate 330 UJ 330 UJ 330. UJ 330 UJ 330 UJ 
Di-n-octvlphthalate 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 
Benzo(b)fluoranthene 330 U 330 U 330 U 330 U 330 U 
Benzo(k)fluoranthene 330 U 330 U 330 U 330 U 330 U 
Benzo(a)pyrene 330 U 330 lJ 330 U 339 U 330 U 
lndeno(1,2,3-cdlovrene 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 
Dibenz(a,h)anthracene 330 U 330 U 330 U 330 U 330 U 
Benzo(g,h,l)perylene 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 

Laboratory applied non-detect qualifiers "U" have been included In this table to minimize miss-interpretation of results. 

All other qualifiers shown were applied during validation. • - RQL exceeded 
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SEMIVOLATILE PAH ANALYSIS, SOIL MATRIX, (UG/KG) Page_3_ of_3_ 

Project: WASHINGTON CLOSURE HANFORD 
Laboratory: LU SDG: K0328 
Sample Number J11 K41 J11K42 J11K43 J11K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
Extraction Date 5/4/06 5/4/06 5/4/06 5/4/06 5/4/06 
Analvsis Date 5/9/06 5/9/06 5/9/06 5/11/06 5/11/06 
PAH by8310 RQL Result Q Result Q Result Q Result Q Result Q 
Naphthalene 100 33.3 U 33.3 U 33.3 U 33.3 U 33.3 U 
Acenaphthylene 100 33.3 U 33.3 U 33.3 U 33.3 U 33.3 U 
Acena1>hthene 100 33.3 U 33.3 U 33.3 U 33.3 U 33.3 U 
Fluorene 30 3.33 U 3.33 U 3.33 U 3.33 U 3.33 U 
Phenanthrene 50 3.33 U 3.33 U 50 U 50 U 50 U 
Anthracene 50 3.33 U 3.33 U 3.33, U 3.33 U 3.33 U 
Fluoranthene 50 6.67 U 6.67 U 6.67 U 6.67 U 6.67 U 
Pyrene 50 6.67 U 6.67 U 1.4 1.0 6.67 U 
Benzo(a)anthracene 3.33 .u 3.33 U 3.33 U 3.33 U 3.33 U 
Chrysene 100 1.0 2.5 1.2 1.2 1.0 
Benzo(b)fluoranthene 1.4 0.88 3.33 U 3.33 U 3.33 U 
Benzo(k)fluoranthene 15 3.33 U 3.33 U 3.33 U 3.33 U 3.33 U 
Benzo(a)1>vrene 15 3.33 U 3.33 U 3.33 U 3.33 U 3.33 U 
Dibenzo(a,h)anthracene 30 3.33 U 3.33 U 3 .. 33 U 3.33 U 3.33 U 
Benzo(ahi)perylene 30 3.33 U 3.33 U 3.33 U 3.33 ,U 3.33 U 
lndeno(1,2,3-cd)pyrene 30 3.33 U 3.33 U 3.33 U 3.33 U 3.33 U 

Laboratory applied non-detect qualifiers "U" have been Included in this table to minimize miss-interpretation of results. 

All other qualifiers shown were applied during validation. • - RQL exceeded 
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Semivblatiles by GC/MS, HSL List Report Date: 05/16/06 14:37' 

RFW Batch Number: Q§Q4La§S Cli~nt; TNUHANFORD RC-0S1 KQ~28 Wor!s, Orde;r: llJ4J§06QQ1 Page; ls!: 00 
m 

Cust ID: JllK41 Jll1C42 J11K42 J11K42 JllK43 Jl1K44 m 
m 
(S) 

(S) 

RFW~: 001 002 002 MS Sample 002 MSD 003 004 (S) 

Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL 
(S) 
(S) 

D.F.: 1.00 1.00 l.00 1.00 1.00 1.00 
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Nitrobenzene-d5 68 t 59 % 61 % 75 % 50 % 60 t 
Surrogate 2-Fluorobiphenyl 69 · t 62 % 59 % 77 % 47 % 58 % 

Recovery Terphenyl-dl4 77 t 77 % 64 % 83 ,.. 71 % 73 % 
Phenol-dS 59 t 56 %' 50 % 62 %' 38 %' 52 \-

2-Fluorophenol 57 % 51 % 43 % 51 % 35 t 53 % 

2,4,6-Tribromophenol 52 % 55 % 60 % 76 % i 42 \- 66 % 
•ac=======•~=========•a=~•••======•=========~fl•a=sa~2=•=~=fl======m~====fl=====--z=---fl-c•~=-------fl•-=--===-~~=fl 

Phenol 330 u 330 u 57 %' 71 % 330 u 330 u 
bis(2-Chloroethyl)ether 330 u 330 u 62 % 71 % 330 u 330 u 
2-Chlorophenol 330 u 330 u 60 % 70 t 330 u 330 u 
1,3-Dichlorobenzene 330 u 330 u 60 t 67 % 330 u 330 u 

,C 1, 4-Dichlorobenzene 330 u 330 u 60 % 67 % 330 u 330 u 
C 1, 2-Dichlorobenzene 330 u 330 u 63 % 72 % 330 u 330 u 
C 2 -Methylphenol 330 u:r 330 u .:r 56 * % 70 %' 330 U_j 330 u! 
02,2'-oxybis(l-Chloropropane) 330 u 330 u 54 % 64 t 330 u 330 u 
;,.., 4-Methylphenol 330 uJ 330 U.J 55 * %- 72 % 330 u '1 330 u,3 
C,,1 N-Nitroso-di-n-propylamine 330 u 330 u 73 % 90 % 330 u 330 0 

Hexachloroethane 330 u 330 u 65 %' 68 %- 330 u 330 u 
Nitrobenzene 330 0 330 u 68 %' 81 % 330 u 330 u 
Isophorone 330 u 3~0 u 73 % 90 \- · 330 u 330 u 
2-Nitrophenol 330 u 330 u 60 % 75 % 330 u 330 u_ 
2,4-Dimethylphenol 330 u'.T 330 u:_r- 31 * %' 46 * % 330 uT 330 uJ 
bis(2-Chloroethoxy)methane 330 u 330 u 63 % 78 % 330 u 330 u 
2,4-Dichlorophenol 330 u 330 u 64 % 83 % 330 u 330 u 
1,2,4-Trichlorobenzene 330 u 330 u 69 % 82 % 330 u 330 u 
Naphthalene 330 u .330 u 64 % 78 t 330 u 330 u 
4-Chloroaniline 330 u 330 u 54 % 61 t 330 u 330 u 
Hexachlorobutadiene 330 u 330 u 86 % 99 t 330 u 330 u 
4-Chloro-3-methylphenol 330 u 330 u 66 % 86 % 330 u 330 u 
2-Methylnaphthalene 330 u 330 u 7l t 91 t 330 u 330 u 
Hexachlorocyclopentadiene 330 u 330 u 30 t 38 %- 330 u 330 u 
2,4,6-Trichlorophenol 330 u 330 u 68 t 90 t 330 u 330 u 
2,4,5-Trichlorophenol 830 u 830 u 65 %- 85 t 830 u 830 u 
*= Outside of BPA CLP QC limits. IL 7/-z :J/4( 



--- --·------------ -
Cust ID: J11K41 J11K42 JllK42 JllK42 J11K43 JllK44 

RFW#: 001 002 002 MS 002 MSD 003 004 
C1' 
(S) 
(S) 
II) 

2-Chloronaphthalene 330 u 330 u 66 % 86 % 330 u 330 u ~ 
(S) 2-Nitroaniline 830 u 830 u 71 % 91 % 830 u 830 u (S) 

Dimethylphthalate 330 u 330 u 67 % 88 % 330 u 330 u (S) 

~ 
Acenaphthylene 330 u 330. u 64 % 84 %' 330 0 330 u 
2,6-Dinitrotoluene 330 u 330 u 62 % 80 \" · 330 u 330 u 
3- Ni troaniline 830 u 830 u 60 % 78 % 5·30 u 830 u 
Acenaphthene 330 u 330 u 65 %' 87 %" 330 u 330 u 
2,4-Dinitrophenol 830 UJ 830 u :r 47 % 46 % 830 u'! 830 u::r 
4-Nitrophenol 830 u 830 u 68 % 90 %" 830 u 830 u 
Dibenzofuran 330 u 330 u 68 \" 91 % 330 u 330 u 
2,4-Dinitrotoluene 330 u 330 u 66 % 86 % 330 u 330 u 
Diethylphthalate 330 u 330 u 70 %- 92 % 330 u 330 u 
4-Chlorophenyl-phenylether 330 u 330 u 70 % 93 % 330 u 330 u 
Fluorene 330 u 330 u 66 % 87 % 330 u 330 u 
4-Nitroaniline 830 UT 830 Uj 43 * %' 56 · % 830 u'} 830 u1 
4,6-Dinitro-2-methylphenol 830 u 830 u 76 % 87 % 830 u 830 u 
N-Nitrosodiphenylamine (1) 330 u 330 u 55 \ 73 % 330 u 330 u 
4-Bromophenyl-phenylether 330 u 330 u 65 \ 86 % 330 u 330 u 

C Hexachlorobenzene 330 u 330 u 71 \- 95 % 330 u 330 u ~ l 830 u 830 u 81 %' 96 %. C Pentachloropheno 830 u 830 u 
C Phenanthrene 330 u3 330 u:r 67 % 91 % 330 u::f 330 u:r 
;.,. Anthracene 330 u 330 u 70 % 93 % 330 {J 330 u 
C1) Carbazole 330 u:r 330 u'I 58 * %- 78 % 330 u 1' 330 uj r. Di-n-butylphthalate 330 u "})O ~l,;:J'l:! u 69 %' 92 % 330 u 330 u 

Fluoranthene 330 u 330 u 69 % 91 % 330 0 330 u 
Pyrene 330 u:r 330 uJ 75 % 103 \' 330 u-:f 330 UJ 
Butylbenfylphthalate 330 u :r 330 u.r 69 % 94 t 330 Uj 330 u r 
3,3'-Dichlorobenzidine 330 u 330 u 41 % 54 t 330 u 330 0 
Benzo(a)anthracene 330 u 330 u 65 % 85 % 330 u 330 u 
Chrysene 330 0 330 u 6.4 %' 84 % 330 u 330 u 
bis(2-Ethylhexyl)phthalate 330 O'J ';))o ~u5 66 \- 90 % 330 OJ J~() ld~ UJ 
Di-n-octyl phthalate 330 U'j 33t' U J 80 % 110 % 330 u J 330 u r 
Benzo(b)fluoranthene 330 u 330 u 73 . \ 94 %- 330 u 330 u 
Benzo(k)fluoranthene 330 u 330 u 75 % 94 % 330 u 330 u 
Benzo(a)pyrene 330 u 330 u 65 % 82 % 330 u 330 u 
Indeno(l,2,3-cd)pyrene ·330 u ,J 330 U'J 50 * " 61 t 330 ur 330 UJ 
Dibenz{a,h)anthracene 330 u · 330 u 52 % 62 \- 330 u 330 u 
Benzo(g,h,i)perylene 330 u:r 330 uT 43 * % 53 t 330 UJ 330 UJ 
(1) - Cannot be separated from Diphenylamine . *= Outside 

o~CLP QC1r;wo, 



RFW Batch Number: 0604L865 

Sample . 
Information 

Surrogate 
Recovery 

Cust ID: 

RFW#: 
Matrix: 

D.F.: 
Units: · 

Nitrobenzene-d5 
2-Fluorobiphenyl 

Terphenyl-d14 
Phenol-d5 

2-Fluorophenol 
2,4,6 - Tribromophenol 

Semivolatiles by GC/MS, HSL List Report Dat e : 05/16/06 14:37 
Client: TmJHANPORD RC-051 K0328 Work Or der: 1134360§001 Page; 2a 

Jll1C4:5 SBLKXH SBLICXH BS 

005 06LB0357-MB1 06LE0357-MB1 
SOIL SOIL SOIL 

1.00 1.00 1.00 
ug/Kg ug/Kg ug/Kg 

68 t 66 t 70 t 
65 % 68 % 73 % 
73 \- 91 \- 77 % 
58 % 66 % 70 % 
52 % 60 %- 69 \-
58 \- 54 \' 72 % 

----~------------------zs----m•a~======~-----fl-----====m=~fl•=======•~==fl==========z=fl==•••••~•===fl======•====•fl 
Phenol .330 u 330 u 74 % 
bis(2-Chloroethyl)ether 330 u 330 u 74 % 
2-Chlorophenol 330 u 330 u 74 %' 
1,3-Dichlorobenzene 330 u 330 u 69 % 
1,4-Dichlorobenzene 330 u 330 u 68 % 

C 1,2-Dichlorobenzene 330 u 330 u 72 % 
C 2-Methylphenol 330 u:r 330 u 69 % 
0 2, 2' -oxybi s ( 1-Chloropropane) 330 u 330 u 70 %' 
~ 4-Methylphenol 330 UJ 330 u 70 % 
~N-Nitroso-di-n-propylamine 330 u 330 u 71 % 

Hexachloroethane 330 u 330 u 67 % 
Nitrobenzene 330 u 330 u 71 % 
Isophorone 330 u 330 u 77 % 

2-Nitrophenol 330 u 330 u 74 % 
2,4-Dimethylphenol 330 u :r 330 u 44 * % 
bis(2-Chloroethoxy)methane 330 u 330 . U 73 % 
2,4-Dichlorophenol 330 u 330 u 72 % 
1,2,4-Trichlorobenzene 330 u 330 u 70 % 
Naphthalene 330 u 330 u 69 % Y':(/ 'l 3 Joe. 4-Chloroaniline 330 u 330 u 83 %-

Hexachlorobutadiene 330 u 330 u 77 %-

4-Chloro-3-methylphenol 330 u 330 u 71 % 

2-Methylnaphthalene 330 u 330 u 71 " Hexachlorocyclopentadiene 330 u 330 u 57 t 
2,4,6-Trichlorophenol 330 u 330 u 75 t 
2,4,5-Trichlorophenol 830 u 830 u 76 t 
*= Outside of EPA CLP QC limits. 



Cust ID: Jl1K4S SBLKXH SBLKXH BS 

RFW#: 005 06LE0357•MB1 
.-4 

06LE0357-MB1 .-4 

(S) 
(S) 

2-Chloronaphthalene 330 u 330 u 74 % CS) 

2-Nitroaniline . 830 u 830 u 77 %-
(S) 
CS) 

Dimethylphthalate 330 u 330 u 76 % 
(S) 
(SI 

Acenaphthylene 330 u 330 u 74 % 
2,6-Dinitrotoluene 330 u 330 u 75 % 
3-Nitroaniline 830 u 830 u 92 % 
Acenaphthene 330 u 330 u 73 % 
2,4-Dinitrophenol 830 UJ 830 u 15 * % 
4-Nitrophenol 830 u 830 u 73 \-
Dibenzofuran 330 u 330 u 74 % 
2,4-Dinitrotoluene 330 u 330 u 78 % 
Diethylphthalate 330 u 330 u 77 · % 
4-Chlorophenyl-phenylether 330 u 330 u 74 % 
Fluorene 330 u 330 u 72 %-

4-Nitroaniline 830 UJ 830 u 76 % 
4,6-Dinitro-2-methylphenol 830 u 830 u 61 \' 
N-Nitrosodiphenylamine (l) 330 u 330 u 64 % 
4-Bromophenyl-phenylether 330 u 330 u 69 % 

CHexachlorobenzene 330 u 330 u 81 % 

~Pentachlorophenol 830 u 830 u 68 % 

0Phenanthrene 330 UJ 330 u 75 % 
~thracene 330 u 330 u 76 % 
~arbazole 330 ur 330 u 75 % 

Di-n-butylphthalate >)() l.O~JB u 20 J 79 % 
Fluoranthene 330 u 330 u 80 % 

Pyrene 330 UJ 330 u 76 t 
Butylbenzylphthalate 330 u :r 330 u 84 %' 

3,3'-Dichlorobenzidine 330 u 330 u 84 % 
Benzo(a)anthracene 330 u 330 u 77 % 

Chrysene 330 u 330 u 76 % 

~"l.)la: 
bis(2-Ethylhexyl}phthalate 330 u :::r 18 J 86 \-

Di-n-octyl phthalate 330 u :r 330 u 90 % 

Benzo(b)fluoranthene 330 u 330 u 78 \-

Benzo(k)fluoranthene 330 u 330 u 78 %' 

Benzo(a)pyrene 330 u 330 u 77 %-

Indeno(l,2,3-cd}pyrene 330 UJ 330 u 88 %' 

Dibenz(a,h)anthracene 330 g 1" 330 u 91 %' 

Benzo(g,h,i)perylene 330 330 u 85 t 
( 1) - Cannot be separated from Diphenylamine. *= Outside of EPA CLP QC limits. 



PAH' S .py HPLC / Method 8310 Report Date: 05/25/06 13:44 

RFW Batch Number: 060jL~§~ 1::li~nt; ~ORD RC-Q~l K0328 Work Orger: 11J4J6Q2QQl Pgg:~; 1 
v 
(S) 

CUst ID: Jll1C41 J11IC42 J11IC42 Jl1K-i2 . J11K43 J11ICU (S) 
II) 
(S) 

Sample RFW#: 001 002 002 MS 002 MSD 003 004 
(S) 
(S) 

Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL (S) 
(S) 

D. F.: 1.00 1.00 1.00 1.00 1.00 1.00 
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Triphenylene 96 t 105 t 101 t 97 % 89 t 94 % 
••••••=••••••••••••••====••-~-----~-=-•••••••fl=•••••••==••fl==••••••••••fl=-=•••=•=~=-fl=•••••••••••fl~•••••••=•=•fl 

., Naphthalene 33.3 u 33.3 u 119 \- 109 
'" 33.3 u 33.3 u 

. Acenaphthylene 33.3 u 33.3 u 91 \- 87 % 33.3 u 33.3 u 
Acenaphthene 33.3 u 33.3 u 108 t 90 % 33.3 u 33.3 u 
,Fluorene 3.33 u 3.33 u 105 t 100 % 3.33 U 3.33 u 
-Phenanthrene 3.33 u 3.33 lJ 111 % 103 % <;.o 1:f_-i! L> . 50 ~ Jv 
..,Anthracene 3·_33 u 3.33 u l49 % 160 % 3.33 u 3.33 u 
,Fluoranthene 6.67 u 6.67 u 112 \' 105 % 6.67 u 6.67 u 
• Pyrene 6.67 u 6.67 u 107 t 103 t 1.4 J 1.0 J 
; Benzo (a) anthracene 3.33 u 3.33 u 101 t 97 \- 3.33 u 3.33 u 
~ Chrysene 1.0 J 2.5 J 119 % 108 t 1.2 J 1.2 J 

c' Benzo (b) fluoranthrene 1.4 J 0.88 J 110 . \- 104 t 3.33 u 3.33 u 
,-. , Benzo(k)fluoranthrene . 3.33 u 3.33 u : 117 \- 110 \- 3.33 u 3.33 u .,_, 
Q•Benzo(a)pyrene 3.33 u 3.33 u 133 %' 129 \- 3 .33 . 0 3.33 u 

·._ C• Diben~o (a,h) anthracene 3.33 u 3.33 u . 112 % 106 \' 3.33 u 3.33 u 
-~ Benzo(ghi)perylene 3.33 u 3.33 u 113 \- 104 t . 3.33 u 3.33 u 

· .. t.Q Indeno ( 1 ~ 2, 3 - cd) pyrene 3.33 u 3.33 u 112 t 105 t 3.33 u 3.33 u 

U• Analyzed, not detected. J• Present below detection limit. B- Present in blank. NR= Not · reported. NSa: Not spiked. 
%• Percent recovery. Dz Diluted out. I• Interference.- NA= Not Appiicable. *• Outside of EPA CLP QC 

~ \bt i\~~ 



P.AH'S by HPLC / Method 8310 Report Oate: 05/25/06 13:44 
RFW Batch Number; 0604L865 Client; TNUHANFORD Rc-os1 KQ328 work order; 11343606001 Page: 2 

Sample 
Information 

Naphthalene · 
Acenaphthylene 
Acenaphthene 
Fluorene 

Cu.st -ID: 

RFW#: 
Matrix: 

D. F.: 
units: 

Triphenylene 

JllK4S 

00S 
SOIL 

1.00 
ug/Kg 

96 

33.3 
33.3 
33.3 
3.33 

BLIC 

06LB0355-MB1 
SOIL 

1.00 
ug/Kg 

\ 90 % 

u 33.3 0 
u 33.3 u 
u 33.3 u 
u 3.33 u 

Phenanthrene SD ,2, ~.1.U 1.4 J 

Anthracene 3_:f3 U 3.33 u 
Fluoranthene 6.67 u 6.67 0 

Pyrene 6.67 u 6.67 u 
Benzo(a)anthracene 3.33 u 3.33 u 
Chrysene 1.0 J 3.33 u 
Benzo(b)fluoranthrene 3.33 u 3.33 u 

,-.Benzo(k)fluoranthrene 3.33 u 3.33 u ._ . 

csenzo(a)pyrene 3.33 u 3.33 u 
ODibenzo(a,h)anthracene 3.33 u 3.33 u 
0Benzo ( ghi) perylene • 3.33 u 3.33 u 
N1ndeno(l,2,3-cd}pyrene 3.33 u 3.33 u 
0 

U= Analyzed, not detected. J• Present below detection limit. 
%= Percent recovery. D• Diluted out. I= Interference. NA• 

BLK BS 

06LE0355-MBl 
· SOIL 

1.00 
ug/Kg 

97 " 
103 t 
103 % 
104 t 
103 % 
106 % 
109 % 
115 t 

98 t 
96 " 113 t 

103 % 
110 t 
120 % 
106 t 
103 t 
107 t 

B• Present in blank. NRa Not reported. · NS= 
Not Applicable. *• Outside of EPA CLP QC 

Not spiked. 
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Case Narrative 

Client: 1NU-HANFORD RC-051 
LVL #: 0604L865 

w.o. #: l 1343-606-001-9999-00 
Date Received: 04-26-2006 

SDG/SAF # K0328/RC-05 l 

SEMIVOLATILE 

Five (5) soil samples were collected on 04-24-2006. 

' The · samples and their associated QC samples were extracted according to Lionville Laboratory 
SOPs based on SW 846 method 3540C on 05-04-2006 and analyzed according to criteria set forth 
in Lionville Laboratory SOPs based on SW 846 Method 8270C for TCL Semivolatile target 
compounds on 05-09, 11-2006. 

· The following is a summary of QC results accompanying the sample results. Lionville Laboratory 
Inc (LvLI) certifies that all test results meet the requirements ofNELAC except as noted below: 

1. All results presented in this report are derived from samples that met LvLI's sample 
acceptance policy with the exception of a discrepancy, which was documented on the 
Sample Receipt Checklist. 

2. All soil sample results were reported on a wet-weight basis. 

3. Samples were extracted and analyzed within required holding time. 

4. Non-target compounds were detected in the samples. 

5. All surrogate recoveries were within acceptance criteria. 

6. Eight (8) of one hundred twenty-eight (128) matrix spike recoveries were outside 
· acceptance criteria. 

Two (2) of sixty-four (64) blank spike recoveries were outside acceptance criteria. 

A copy of the Sample Discrepancy Report (SDR) has been enclosed. 

7. The method blank contained the common laboratory contaminants Bis (2-Ethylhexyl) 
phthalate and Di-n-butylphthalate at levels less than the CRQL. 

8. Internal s.tandard area and retention time criteria were met. 

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of 

the analytical data. TI1erefore, this report should only be reprodu=I in its entirety of lf cflro 2 2 

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



9. Manual integrations are performed according to SOP QA-125 to produce quality data with 
the utmost integrity. All manual integrations are required to be technically valid and 
properly documented. Appropriate technical flags are defined in the Glossary ("Technical 
Flags For Manual Integration"). 

10. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state 
accreditations. For a complete listing of accrediting authorities and the corresponding 
analytes/methods, please contact your Project Manager. 

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

- ~ 

J if/f;:!;:f 
- t,---raboratory Manager 

Lionville Laboratory Incorporated 
som\gorup\data\bnaltnu-hanfocd\0604 -865.doc 

000023 
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s/t 'J /o\.­
Date 
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Lionville Laboratory Sample Discrepancy Report (SOR) SOR#: Ob~ 

Batch: ~5 Samples:/a!toojli 
Parameter: a ?Sl-1 
Matrix: . s.,; I 

Method: CA'JINIJJCLPI Prep Batch: -~-----o_UJ_'1_ 

1. Reason for SOR 
a. coc Discrepancy .. Tech Profile Error _ Client Request _ Sampler Error on C-0-C 

-Transcription Error _ Wrong Test Code Other ________ _ 
b. General Discrepancy · 
_ Missing Sample/Extract Container Broken· _ Wrong Sample Pulled 

Hold lime Exceeded _ Insufficient Sample· _ Preservation Wrong = Improper Bottle Type _ Not Amenable to Analysis 
Note*: Verified by [Log-In] or [Prep Group} (clrde) .•. signature/date: __________ _ 

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

5N.,als~~~ ~ Q( u,leA-., 111 ff6/(tfJ)/f!.i _ · 

3. Discussion and Proposed Action 
_Re-log 

Other Oescription: 

Entire Batch = Following Samples: ___ _ 
Re-leach 
Re-extract 

~Re' igest 
R ·se EDD = C angeTest Code to ___ _ 
P On/Take Off Hold (circle} 

4. 1ect Manager lnstructions ... signature/daler,,,c.~~.q._~~'-SZ...~L.V'----1--l~~-
Concur with Proposed Action 

_ Disagree with Proposed Action; See Instruction 
Include in Case Narrative 
Client Contacted: 
Date/Person .. ________ _ 
Add 
Cancel 

5. Final Action ... slgnature/date: _. ---~--~---
- Verified re-{log][leach][extract][digest][analysis] (circle) 

Included in Case Narrative = Hard Copy COC Revised 
Electronic COC Revised . = EDD Corrections Completed 

Other Explanation: 

_ Label ID's Illegible 
_. Received Past Hold 

When Final ~ction has been recorded, forward original to QA Specialist for distribution and filing. 

Route Distribution of Completed SOR Route Distribution of Completed SOR 
X Initiator · _ Metals: Beegle 

,Xlab General Manag~~ylor _ lno_rganic: Perrone 
~ X Project Mgr. Stone/ hns _ GC/LC: Kiger 
lY _ Data Management: Strfwell (Jj. 'i- MS: Rychlak/~ 

_ Sample Prep: Beegle/Kiger _ Log-in: Perry , 
Admin: ___ _ 
Other: ____ _ 

OA-105-A-0805 000024 
000000004 



Case Narrative 

Client: TNU~HANFORD RC-051 
LVL #: 0604L865. 
SDG/SAF # K0328/RC-051 

POLYAROMATIC HYDROCARBONS 

Five (5) soil samples were collected on 04-24-2006. 

w.o. #: l 1343-606-001-9999-00 
Date Received: 04-26-2006 

The samples and their associated QC samples were extracted on 05-04-2006 and analyzed according to 
Lionville Laboratory SOPs based on SW846, 3rd Edition procedures on 05-20-2006. The extraction 
procedure was based on method 3 540C and the extracts were analyzed based on method 8310. 

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

1. All results presented in this report are derived from samples that met LvLI's sample acceptance policy 
with the exception of some discrepancies, which were documented on the Sample Receipt Checklist. 

2. The samples were extracted .and analyzed within required holding time. 

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

4. . All surrogate recoveries were within acceptance criteria .. 

5. All blank spike recoveries were within acceptance criteria. 

6. All matrix spike recoveries were within acceptance criteria. 

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

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

9. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state 
accreditations. For a complete listing of accrediting authorities and the corresponding 
analytes/methods, please contact your Project Manager. 

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

11. All samples results were reported on a wet-weight basis. 

"IainD'el 
~abora ory Manager 

Lionville Laboratory Incorporated 

Date 

\kimlr:\group\data\pest\lnu hanford\0604-865 
The results presented in this report relate only to the analytical testing and conditions of the sa19P}c;{t ffjP( 1114 iluring storage. All pages of this report are integral parts of the 
analytical data. TI,crefore, this report should only be reproduced in its entirety of I 3 pagesU U \..1 U ,(;,,;:) QQQQQQQQ? 

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



. .... 

Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-229 . IPi,c 1 or ~ 

leolledor Con11u1nv Contact Ttlcnhonc No. Proiect Coordinator 
Data Turnaround '1'-

STANKOVtnl, M. JOAN KESSNER 375-4688 KESSNER,JH Prier Code 8L ... 
rroluC Pesl2n11tlo11 San111lln2 l.oCAtlon SAFNo. 45 Days (S) 

Air Quality ! I (S) 

100 & 300 Area Compuncnl or the RCBRA • lncn:mcnlal So 600-204 RC.-051 IS) 

I 
~ 

Ice Cl1cal No. field Lo2book No. COA Method or SIIIDnttnt (S) 

EL-1596-1 BESRAS6520 Ff!DEX (S) -
Shiootd To •· -~D.. Offsllc Pronertv No. Bill or Ladin2/Alr Bill No. 

EBERLINE SERVIC~~l.ONVILLE: . A060151 SEEOSPC 
·-· - . . . - .. . .. - - ... .. . ·- ·· . 

POSSIBLE SAMPLE H • nn~,n .ARKS 

NONE N""" None !'Jone N-
Prescrvati11n 

None NDM N- Nowc None N""c 

•GIP . GIP ,G aG aG aG aG GIP GIP A 

Special Handling and/or Storage 
Type or Container 

Use P"ge J for origi11nl mnlcria/ fo Corvallis for MIS prepnrnt;on nnd No.•£ Contalntr(s) q 

°' 
7 7 7 7 --, ; 1 -, 0 

aNq11otl,1g. pflge I for rndionnnlytiC'nlji'nc:tlo11s to Eberline. & pnge 1 303 Jo, JOg 30g lOg 30g lOg 30g 30g ,~ 
far c/ie111ical n11alyticnT frnctio11s lo Uonvllle. Volume -- Scd•m(l)in Chn:mium S•m~VOA- PAHs-8310 · Pesticide, • PClls - llOll Stt item 12) in IC Anions - N02/NOJ. -C Sp,cial Ha - 7196 1170A (TCLI BOIi Special 100.0 INi1rascl ]l).2 

C SAMPLE ANALYSIS 
lnslNCtiona. l1111ructio111. tlllitrosmin 

C 
Nitritellld 

Nit111c) 

N 
O') 

Sample No. Malrix • Sample Date Sample Time .~:~:Jf.ft:~~~ ~1~~1;~· ~~~fi;/~f~ft. ~-~:.:..=·~~:~} :}}J~ffj~S: ;,;~~~1~~:r~ ~U,J::;rtT1~~\ 
1t:':t,~~/~ri}~ :;~1p1~}~~;~~; ~_::._-:~•··.::::j:i..:·:;, 

. ·;, .:: . '/-. . • .. . · .... 

J11K41 SOIL 4-24-~ 10 00 3 3 \ ' ' ' l l I 
.. l1I K'-11- l'-4 l<' I I 3 ~ .3 ' J I 
..._lrt k4'?) . iOOO t I r ' l. 3 3 ' I 

.J \l K4Lj 1.-s 3c ~ \ ,. l l f \ ·~ ~~ 

~ l l K'-t ~ - _,,,,.. L~ 30 3 3 t I I l l 1 ""\ 
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRU<.ilONS Matrix• 

~tti;ye:;~ F~K_ Oal~Timc Rcccir''Ht M ~ [('e/Time ..... nuc marks indic11e that unla1 lined out. •na~ 10 be inc:ludcd 1¥1th Slronrium-89.90- Total Sr s-s.n 

T-t.ll>~ ·/ 
analyals l'raction, SE•s.ditnna 
"~ TheJe marb indicate 1h11 lltis ic a 1101Hnalysis used to properly fom1111 COC fonn. SO•Wul 

R~l;'t;!J?Wt Dattirimc I f ' 3CJ Rccei-i B~rrc~ Datdrim( I'! a:.> Con~l Joan Kessner for ny questions. Sl•Shdp: 

T..1 I✓.,.. 11-1-<-oa F~ ~~ 1./-'1,-t,l,; W•\\'awt 

( I) lCP Metals. 6010 (Full Lisi) !Aluminum. Antnnony, Arsenic, Barium, Beryllil•n. Bismuth. 'Boron, 
0-0.1 

RclP.::~r;v~ From - : ft, iMclTinre - :- .L" ed ( <J :jildrirne A•Jlk 

~-":'--.-~ • ,, I ff~ I . o:;sl C•dmiwn. Calcium, Chronliurn. Cobalt, Copper. Iron, Lead, Lid1iw11, Magnesium. Mana:•nc:se. DS•Dnll 5oli4s 

_,t__,. '-I~ t, o'jS'lJ Molybdc:11.uni Nicktl. Plmphorll!I, Potauiwn. Selenium. Silicon. Sil~n, Sodium. Stn>ntium. Th•lliian. O~llrn l-..i.r. 

• , 
Oate/Tin,e Received lly/Stomi [n Q Datclfime Tm, Uranium. V1n1dlum, Zinc I T•Titt•c 

Relinquished By/Rcnnvcd From (2) a,toro-Herbicidu ~ EPAS IS 1+ I 2,•,5,Tricbloropltc:noxyacctic acid. 2.-f-Dichlorophenollyacclic Wl•Wipd 

acid, 2-(2,4,5-Trichlorophcnoay)propionic acid. l-sec:Bu1yl.,4,6-dinitrophc11ol(DN'BP). 4-(2.4-
1.-~•il 
V•\'qoClaioff 

Relinqi,islred By/Rcnnwd From Dale/Tinre Rcceivcd.Dy/StOffd la D11e/Ti111c Diehlorophc11cuy)bu1a110ic acid, .DaLapon, Dicamba, Dichloroprop, ·Picloran1I lC•OI.,_ 

Reliaquishcc;l By/Rcmo".Cd From Date/Time Received Dy/Stored 111 D1tc/Tnne 

LADOllATORY Received By Title 04tcffiine 
. 

SECTION 

FINAL SAMrLE Disposal Method Disposed By D•tc/Time 

DISPOSITION 

BHI-EE-011 (0812912005) 
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Data Validation Supporting Documentation 
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HNF-20433 REV 0 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

_ .... --..... _ 

VALIDATION 
A B 6) D E 

LEVEL: 

PROJECT: tf?.c}D,AA-- DATA PACKAGE: l<-63 2~ 

VALIDATOR: TL'X- LAB: }_LT DATE: ~ / 2d/oc 
SDG: /c032g 

ANALYSES pen~~~-.~~ - ~ r- - - / ----" -
SW-846 8260 SW-846 8260 (~-84682_)) ($),rq; SW-846 8270 

(TCLP) (TC,LP) -
·SAMPLES/MATRIX 

:-\ ~ " \:-l.\. l :r \ \ le'{)_ :)"\ l f::L{J r:) u fcl.£ y J\i ICV5 

s·o l ( 

. . 
. . . 

~echnica~~::c:;~~:::::~:e:::?~.~.~.:~ .. ~~~~.~~~:~~·~·~· ····· ···· ········· ········ ···· ···· · Y~ NIA 

Comments: · (7 

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

GC/MS tuning/performance check acceptable? .... ...... ... .... ...... ......... ..... .......... ... ...... .... ..... ............ .... ..... Yes 

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

Continuing calibrations acceptable? ... .. .... ... ...... .. ...... ...... ..... ... ... .... ........ .. ....... ...... ...... .. ... .... .. .. ...... ..... .... Yes N 

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

Standards expired? ... ... ......... .... ........ ... ... ...... .... .. .. ...... ... ....... .. .... .. ... .. ... ....... ...... .. ... .... .... ....... .. ..... ...... .. ... Yes N 

Calculation check acceptable? .. .. ..... ...... .... .. .... ..... .. .. .. .... .... ... .... .. .... .. .. .... ............... ..... .... ... .. ... .. ... ..... ...... Yes N 

Comments: _ _ ____ _______________________ -='--

000028 

· .. ,':._ , .. 



HNF-20433 REV 0 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

:~rrogat:~:~:::i:::~;:::: ::ruyzed? ·······•·················.······ ····························· ··· ·· ········ QNo NI A 
Surrogate/system monitoring compound recoveries acceptable? ............ ... ........ ... .. .... ...... .. ......... ....... G' N~o/ 

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

Surrogates expired? (Levels D, E) ............. ..... ... ......................................... ...... .. .... .. ...... ...... ........ ......... . Yes N N/ 

MS/MSD samples analyzed? ....... ..... ....... .. .. .... ................................... ...... ..... ..... ..... .. ......................... (3 No NIA 

MS/MSD r.esults acceptable? ................... .............. .. .......... .. ............. ... .. .. ...... .. .......... ....... ................... ...... Yes@ NIA 

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

MS/MSD standards? (Levels D, E) ... ...... .. ... ... ... .... .. ...... ... ...... ...................... ..... .... .. ..................... ········~ No~ 

LCS/BSS samples analyzed? .. .................. ............. ..... ... .. ................ ........ ..................... ... '. ... .. ....... ... .... (Ys No NIA 

LCS/BSS results acceptable? ...... ...... ... ..... .. ..... .. ............... .. ................ .. .................................................. Yes ~ N/ A 

Standards traceable? (Levels D, E) .... .......... .......... .. ...... .. .. .. .... .. .................... ... ..... .. ...... .. ... ........ .. ....... ... Yes No! 

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

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

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

::=:'.· 3 sa~l~<esults =le? rµ i'D ;;.;;; ~ ~ & y~ ~o ~ 
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HNF-20433 REV 0 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

~SIMS::::;:I::l:~:;;~~.~:. ~:. ~~~ .. ~~ ............... ....... ........ ............ ..... ............. ...... .. ......... .. ..... ..... Q~o NI A 

MS/MSD RPD values acceptable? .................. ....... ... .... ... ... ............ .................. ... ............... ... .......... ..... .. Yes~ NIA 

MS/MSD standards NIST traceable? (Levels D, E) ............. .............. .... ... ... ................ .... ....... .. ......... ..... Yes No IA 

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

Field duplicate RPD values acceptable? .................................. ......... ...... ........ .. ....... ........ ............. ..... ... ... Yes No 

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

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

Comments: "2)L( -J,~~I ~ le".J , '3"\ io p\,-..~c..JL - 30, ~Sq 
J,- V>-o~f ~J-'< - :',i °16 

. . 

6. SYSTEM PERFORMANCE (Levels D and E) 

Internal standards analyzed? ............... ...... ......... .. ......... .................... ... ... .............. ............ ...................... Yes No 

Iinternal standard areas acceptable? .... ... ........... ...... .... .... ........ ........ ..... ... ..................................... ..... ...... Yes No 

Internal standard retention times acceptable? ......... ..... ......... .... .... ........................................................... Yes No NIA 

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

Standards expired? ................................................ .. .. .. ..... .... ............ ..... ..... ............. ....... ........ .... ....... .... .. Yes 

Transcription/calculation errors? ..... ... ..... .. : .. ...... ... ....... ... ... ..... ......... ... ... ... ...... ................ ...... ... .... ... ...... .. Yes 

Comments: _________________________________ _ 

7. HOLDING TIMES (all levels) 

Samples properly preserved?.. .... ..... ...... ...... .. .... .......... ... ............. ................................. .... ....... .. ........... No NIA 

Sample holding times acceptable? ................................................... .... ........ ......................................... Yes No NIA 

Comments: ____________________________ --'-""""'----
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HNF-20433 REV 0 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

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

~::~ound identification acceptable? (Levels D, £) ....... ... ....... ... ........ ... ............. ....... ... ........ ..... ............ Yes Noa 

Compound quantitation acceptable? (Levels D, E) ..... .......... .... ..... ..... .... ....... .... ..... .... .. ....... .. .. .......... ... &. No~ 

Results reported for all requested analyses? .. ..... ... ... .. ..... ..... .. ..... ......... ... ....... ......... .. .. ... ..... ... .... .... ... ..... Yes No 

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

Samples properly prepared? (Levels D, E) .. ................. ... .... ...... .. ....... .. ..... .... .. ... ..... ......... ...... .............. ... Yes No 

Laboratory properly identified and coded all TIC? (Levels D, E) ............ .... .. ..... .... ....... .. .... .. ...... .. ......... Yes 

Detection limits meet RDL? .... .......... ...... .. ...... ... .... ... ..... .. ............ .. ........... .. ... .......... ...... ............ .... ... ... ... Yes 

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

Comments: __ ~_O __ f;_\f __ ~---· ___________________ _ 

. . . 

9. SAMPLE CLEANUP (Levels D and E) 

GPC cleanup performed? ... '. ., .. .. .. .. .... .. .. ..... ....... .. ... ..... .... .. ... ... ...... .. ............................. .. ..... .. ...... .... .. ..... . Yes 

GPC check performed? _ ...... ... ...... ... ...... .. .... ...... .. ... .. .. ... ... .. ... ...... .. ...... ..... . , .. ..... .. ...... .... ... ...... ....... .. .. .. .. ... Yes 

GPC check recoveries acceptable? .... .. ........ .. ..... ....... .. .. ... ...... .......... .... .... ... ... .. .. .. ... ... .. ... .. .... .. .... .. ....... ... Yes N NI A 

GPC calibration per_formed? .. ...... ... ..... ... ... ... .. .. ....... ... .. ... .. ...... .... ..... ....... .. ... ...... .... :······ ··· ····· ··· .. ·· ··· ........ Yes N NIA 

GPC calibration check performed? ... .. .. .. ...... .. .. ......... .... .. .. ............. .. .... .. ..... ...... .. ......... .. ...... .. .. .. ..... .. ... .. Yes N NIA 

GPC calibration check retention times acc;eptable? .. ... .... .... .. ..... .. ..... ..... ...................... .. .... ....... ...... ...... . Yes N NIA 

Check/calibration materials traceable? .. ............. ....... ........ .... .. .. ....... ......... .. ... .. ........ .. ................... .. ...... .. Yes N NIA 

Check/calibration materials Expired? .. .... .... .... .. ..... ..... .. ... .. .......... ......... ... .. ... ... .. ...... ... ...... . ; ..... .. ...... ..... .. Yes N NIA 

Analytical batch QC given similar cleanup? ... .. ....... .. ........ ... ................ .... ...... ........ .. .. .... ... ......... .. .. .. .. ... . Yes N 

Transcription/Calculation Errors? ............ .... ..... .... .. ........ .. ... ... ...... .... .... .. ... .... .. .. .... ..... ... ................ .... .. ... Yes N 

Comments: ___________________________________ _ 
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Date: 
To: 
From: 

21 August 2006 
Washington Closure Hanford (technical representative) 
TechLaw, Inc. 

Project: 100 Area and 300 Area Component of the RC BRA - Incremental Soil 
· Sampling 

Subject: Inorganic - Data Package No. K0328-LLI 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. K0328 
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. 

J11K41 4 /24/06 Soil C See note 1 
J11K42 4/24/06 Soil C See note 1 
J11K43 4/24/06 Soil C See note 1 
J11K44 4/24/06 Soil C See note 1 
J 11K45 4 /24/06 Soil C See note 1 

1 - ICP metals by 60108. 

Data validation was conducted in accor~ance vvith the Washington Closure Hanford 
(WCH) validation statement of work and the 1 00 Area and 300 Area Component of 
the RCBRA Sampling & Analysis Plan (DOE/RL-2005-42, Rev. 0 , October 2005). 
Appendices 1 · through 6 provide the following information as indicated below: 

Appendix 1. Giossary of Data Reporting Qualifiers 
Appendix 2.- Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain~of-Custody Documentation 

. Appendix 5 . Data Validation Supporting Documentation 
Appendix 6. Additional Document~tion Requested by Client 

DATA QUALITY PARAMETERS . . . . 

· Holding Times 

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

. . 

All holding times were acceptable. 
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· Preparation (Method) Blanks 

Preparati9n 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 "U". 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 fh:1gged "UJ" and all detects less 
than ten times the absolute value of the blank are qualified as estimates and 
flagged "J " . If the sample results are greater than ten times the absolute 
value of the preparation blank, no qualification is necessary. 

All . preparation blank results were acceptable. 

Field (Equipment) Blank 

No field blanks were submitted for analysis . 

· Accuracy 

Matrix Spike and Laboratory Control Sample 

. . 

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess 
the analytical accuracy of the reported data . The matrix spike is used to assess 
the effect of the matrix on the ability to accurately quantify sample concentrations. 
Recoveries must fall within the range of 80% to 120%. 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 79% and a sample result less than the IDL are 
qualified "UJ''. Samples with a recovery of greater than 120% or less than 80% 
and a sample result greater than the IDL are qualified as estimates and flagged "J". 
Finally, for samples with a recovery greater than 120% and a sample result less 
than the IDL, no qualification is required. 
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Due to a matrix spike recovery outside QC limits (45.6%), all antimony 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 CROL and 
the RPO is less than 30%, no qualification is required. If either activity 
(concentration) is less than five times the CROL, 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 

No field duplicates were submitted for analysis. 

Analytical Detection Levels 

Reported analytical detection levels are compared against the 1 00 and 300 Area 
. ROLs to ensure that laboratory detection levels meet the required criteria. All 
results met the ROL. 

Completeness 

Data package No. K0328 was submitted for valjdation 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 DEFICIENCI_ES 

None found. 
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MINOR DEFICIENCIES 

The following minor deficiency was noted: 

• Due to a matrix spike recovery outside QC limits (45.6%), all antimony 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 

WCH, Contract #20266, Validation Statement of Work, Washington Closure 
Hanford Incorporated, July 7, 2003. 

DOE/RL-2005-42, Rev. 0, October 2005, 100 Area and 300 Area Component of 
the RCBRA. Sampling & Analysis Plan. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with 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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METALS DATA QUALIFICATION SUMMARY* 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Antimony J All MS recovery 

* - The Qualified Data Swnmary 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 

Qualified Data Summary and Annotated Laboratory Reports 
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INORGANIC ANALYSIS, SOIL MATRIX, UG/KG Page_1 of_1 

Project: WASHINGTON CLOSURE HANFORD 
Laboratory: LLI SDG: K0328 
Sample Number J11K41 J11K42 J11K43 J11K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
lnorganics RQL Result a Result Q· Result a Result a Result Q 
Silver 1 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 
Aluminum 7440 7300 7130 7280 7090 
Arsenic 10 2.8 2.7 2.7 2.5 2.9 
Boron 1.5 1.6 1.3 1.4 1.5 
Barium 2 82.9 82.0 80.4 83.8 81.4 
Beryllium 0.42 0.42 0.41 0.43 0.44 
Bismuth 0.75 U 0.76 U 0.77 U 0.76 U 0.76 U 
Calcium 3510 3560 3470 3490 3510 
Cadmium 0.5 0.34 0.35 0.31 0.38 0.32 
Cobalt 8.6 8.9 8.7 8.9 8.9 
Chromium 1 9.1 9.0 8.7 9.0. 8.9 
Copper 1 13.6 13.3 13.0 13.1 12.9 
Iron 24700 25100 24300 24900. 24600 
Potassium 400 1520 1500 1450 1560 1500 
Lithium 5 7.3 7.2 7.1 7.2 7.0 
Magnesium 4500 4550 4470 4530 4480 
Manganese 407 413 406 419 414 
Molybdenum 0.43 u 0.43 U 0.44 U 0.43 U 0.43 U 
Sodium 150 140 136 137 133 
Nickel 10.1 10.1 9.9 9.9 9.9 
Phosphorous 5 997 1000 988 992 975 
Lead 5 5.2 5.6 5.5 5.5 6.1 
Antimony 6 0.65 UJ 0.65 UJ 0.66 UJ 0.66 UJ 0.65 UJ 
Selenium 0.69 u 0.70 u 0.71 u 0.70 u 0.70 u 
Silicon 278 289 286 288 322 
Tin 1.6 u 1.6 u 1.6 u 1.6 U 1.6 u 
Strontium 18.7 18.1 17.8 18.5 18.2 
Thallium 1.0 u 1.0 u 1.1 u 1.0 U 1.0 u 
Uranium 30 2.2 2.8 1.3 u 1.3 u 1.4 
Vanadium 63.4 63.1 61 .0 62.2 61 .8 
Zinc 1 49.8 50.3 49.1 50.7 50.2 

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation. 



Lionville Laboratory, Inc . 

INORGANICS DATA SUMMARY RBPORT 06/08/06 

CLIENT: TNUHANPORD RC-0S1 K032B 

WORK ORDBR: · 11343-606-001-999!11-00 

5AMl?LB 

-001 

SITS ID ANALYTJI 

••••••••••••-•••-~•• ••••••••••==••~==•==~a• 

J11K,1 Silver, Total 

Aluminum, Total 

Araenic, Total 

Boron , Total 

Barium, Total 

Baeylliwa, Total 

si ... uth, Total 

Calcium, Total 

Cadmium, Total 

Cobalt, Total 

Chromium, Tot.al 

Copper , Total 

Iron, Total 

Potaaaiu,n, Tot.al 

Lithium, Total 

Magne• ium; Total 

hn1an•se, ,Total 

Molybdenum, Total 

Sodium, Total _ 

Niclcel , . Total 

Phosphoru•, Total 

Lead, Total 

AntilDCJl\y, Total 

Selenium, Total 

Silicon, Tot.al 

Tin, Total 

Strontium, Total 

Thallium, Total 

Uranium. Total 

Vanadium, Total 

Zinc, Total 

LVL LOT# : 0604L865 

RBPORTING 

RBSULT UNITS LIMIT 

:r:=••==== =••=== ====•=•=== 
0.10 u MG/KG 0.10 

7440 MG/KG 4 _.3 

2. B MG/KG 0 . !10 

1 . 5 MG/KG 0.35 

82 . !I MG/KG 0 . 03 

0.42 MG/KG 0 . 03 

0.75 u MG/KG 0.7S 

3510 MG/KG 2 , 4 

0.34 MG/KG 0.10 

8,6 MG/KG 0.21 

!l.l MG/KG 0 . 19 

13.6 MG/KG 0.18 

24700 MG/KG 5 . 2 

1520 MG/KG 3 . 4 

7 . 3 MG/KG 0.04 

45·00 MG/KO 1.4 

407 MG/KG 0.04 

0,43 u MG/KG o.n 
150 MG/KG 1 . 1 

10.1 MG/KG 0.3S 

997 MG/KG 1 . 3 

5 , 2 HG/KG 0,46 

0.65 u)'MG/KG 0 . 65 

0.69 u MG/KG o. 6!1 

278 MG/KG 3.4 

1.6 u MG/KG 1 . 6 

18.7 l'IG/KG 0 . 01 

1.0 u MG/KG 1.0 

2 . 2 MG/KG 1. 3 

63 . 4 MG/KG 0 . 13 

49.8 MG/KG 0,24 

~sk 
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DILUTION 

FACTOR 

=••==•=• 
3 . 0 

3.0 

J.O 

3 . 0 

3.0 

3.0 

3.0 

J.O 

3.0 

3 . 0 

3.0 

3 . 0 

3.0 

3.0 

3.0 

3.0 

3.0 

3 . 0 

3.0 

3 . 0 

3.0 

3 . 0 

3.0 

3 , 0 

3 . 0 

3 . 0 

3 . 0 

3.0 

3 . 0 

3.0 

3.0 
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Lionville Laboratoey, Inc . 

INORGANICS DATA SUMMARY REPORT 06/08/06 

CLIBNT : TNUHANFORD RC-051 KOJ28 LVL r.nr t: 060-lL865 

WORK ORD6R : 11343-606-001-9999-00 

· RKPORTING DILUTION 

SAMPLB SITB ID ANALYTB RBSOLT UNITS LIKJ:T FACTOR 

E•••• •• -------------------- ----------------------- -·····--
_,. ____ 

---------- --------
-0 02· JllK42 Silver, Total • 0 . 10 u MG/KG 0 . 10 3 . 0 

Aluminum, Total 7300 MG/~ 4 . 3 J,0 

Araenic , Total 2 . 7 MG/KG 0 . '1 3 . 0 

Boron, Total l.6 MG/KC. 0 . 36 3 . 0 

Bari um, Total 82 . 0 MG/KG 0.03 3,0 

Beryllium., Total 0.,.2 MG/KG 0 . 03 3 . 0 

Bi9111Uth, 'l'otal 0.1, 'U MG/KG 0.76 3.0 

Calciua, Totatl 3560 MG/KG 2., 3.0 

Cadmium., Total 0 . 3S MG/KG 0 . 10 J.0 

Cobalt, Total 8 . 9 MG/KG 0 . 21. J.0 

Chromium, Total , . o . MG/KG 0 .1, J . 0 

Copper, Total 13.3 NG/KG 0 . li 3.0 

Iron, .Total 25100 MG/KG s.2 l.0 

Potaeaium., Total 1s00 · MG/KG 3 . 4 J.0 

Lithium, Total 7 . 2 NG/KG 0 . 04 3.0 

Magne• ium., Total <lSSO MG/KG. 1., 3 . 0 

Mangan•••• Total 413 MG/KG 0 , 04 3.0 

Molybdenum, Total 0 , 43 u HG/KG 0,43 3 , 0 

sodium, TOtal 140 MG/KG 1 . 1 3.0 

Nickel , Total 10.1 MG/KG 0.36 3 . 0 

Phoephoru•, Total 1000 MG/KG l . J 3 . 0 

Lead, Total s., MG/KG 0 . 46 3 . 0 

Antimony, Total 0 . 65 UJMG/KG 0 . 65 3.0 

Selaniua, TOtal 0.70 u MG/KG 0.70 ·3. D 

Silicon , Total 289 MG/KG 3.4 J . O 

Tin , Total l.6. u MG/KG 1.6 3 . 0 

Strontium, Total 18 . l. MG/KG 0.01 3.0 

Thal l iua, Total 1.0 u MG/KG 1.0 3 . 0 

urani'Ull, Total 2.8 MG/KG l. . 3 3.0 

Vanadium, Total 0 . 1 MG/KG 0 . 13 3 , 0 

Zinc, Total S0.3 MG/KG 0 . 24 J . D 

0000 12 
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Lionville Laboratory, Inc. 

INORGANICS DATA SUMMAR~ RBPORT 06/08/06 

CLllZNT: TNUHANPORD RC-051 K0328 

WORK ORDBR: 11343-606-001-,,,,-oo 

SAMPLB SITB IO ANALYTB 

------- --------------·----- •••••••••••••s•••=••=•~ 

-003 J11K4J Silver, Total 

Aluminum, Total 

Arsenic, Total 

Boron, Total 

Bariua, Total 

Beryllium, Total 

Bismuth, Total 

Calc:iUII, Total 

C.Odaiwn, Total 

Cobalt, Total 

Chroaliu111; Total 

co~r, Total 

X%'0n, Total 

PotassiU111, Total 

Lithium, Total 

Nagna11iu11, Total 

Mangane0e, Total 

Molybdenum, Total 

sodium, Total 

Nickel, Total 

Phoephorue, Total 

Lead, Total 

Antimony, Total 

Selenilllll, Total 

Silicon, Total 

Tin, Total 

Strontium, Total 

TballiWll, Total 

Uranium, Total 

Vanadiua, Total 

zinc, 'l'Ot:al 

LVL LOT # 1 0604L865 

RBPORTING 

R.aSOLT UNITS LIMIT 

c:=•••-=== :&:==cc •••==-=•a•= 

0.11 u MG/KG 0 . 11 

7130 MG/KG 4 . l 

2,7 MG/KG 0.92 

1 - 3 NG/KG 0.36 

80.t NG/KG 0.03 

0 , 41 MG/KG 0.03 

0.77 u MG/KG 0.77 

3470 MG/KG 2.5 

0.31 MG/KG 0 . l.l 

8.7 MG/KG 0.21 

1 . 7 MG/KG 0 . 20 

13 . 0 MG/KG· 0.18 

-24300 MG/KG S.l 

1450 . rtlC/KG J.4 

7 . 1 MG/KG o.os 
4470 MG/JCG 1.5 

4015 MG/KG 0 . 05 

0.44 u MG/KO 0 . 44 

136 MG/KG 1.1 

, ., MG/JCG 0, 36 

988 MG/KG 1.4 

5.5 l.'!IG/KG 0 . 47 

0.66 uJ'MG/KG o.,, 
0 . 71 u MG/KG 0. 71 

286 MG/KG 3 .4 

1,6 u MG/KG l.6 

17 . 8 MG/KG 0 . 02 

1.1 u MG/KG l.. l 

1.3 u MG/KG 1.3 

61.0 MG/KG 0.14 

0.1 MG/KG 0 .2. 

(11,\ol 
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DILtJTrON 

PACTOR 

--------
3 . 0 

3 . ·o 
3.0 

3.0 

3 . 0 

3 . 0 

3 . 0 

3 . 0 

3 . 0 

l . O 

3 . 0 

l . O 

l.0 

3.0 

3 . 0 

3,0 

3 . 0 

J.0 

3 . 0 

J . O 

3 . 0 

3 . 0 

3 . 0 

l . O 

3.0 

J . 0 

3.0 

3.0 

3.0 

3 . 0 

l . 0 

000000015 



Lionville Laboratory, In~ . 

INORGANJ:CS DATA SUMMARY RBPORT o,; oe/o, 

CLI ENT: TNOHANFORD RC-051 K0328 LVL LOT #: 0604L81>5 

WORK ORDBR: 11343-,0,-001-9999-00 

RBPORTING DILUTION 

SAMPLS SITB IO ANALYTE RESULT UNITS LIMIT FACTOR 

------- ----=-~-2----------- ---•==--=-=-•==----=--• ==••··-- ---=--- =-••s:•:ra:•s• ==•••:a::s 

- 004 J11K44 Bilv•r, Total 0 . 10 u MG/KG 0.10 3 . 0 

Al.u.J.num, Total 7280 MG/1(.Q 4 . 3 3 . 0 

Are•nic, Total 2.5 MG/Ka 0.91 3.0 

Boron, Total 1.4 NG/KG 0.J, 3 . 0 

Barium, Tot.al 83.1 MG/KG 0.03 3.0 

Beryllium, Total 0 . 43 MG/KG 0 . 03 3 . 0 

Biaauth , Total 0.7f U MG/KG D. 76 3.0 

calciua, Total 34510 MG/KG 2 . 5 3.0 

Cadaiua, Total 0 . 38 MG/J<G 0.10 3.0 

cobalt, Total ,., MG/KG o_.21 3 . 0 

· Chrooai1.1111 , Total 9.0 MG/J<G 0.19 3 . 0 

Copper, Total 13 . 1 MG/KG 0.18 J,O 

Iron, Total 24900 l!IG/KG S . 2 J , O 

Potaa11ium, Total 1560 MG/J<G 3.4 3.0 

LithiUII, Total 7.2 l'IIG/XG 0 . 04 l . 0 

!4agnaaium, Total -4530 MG/l(G 1 . 4 3.0 

Mangan•ae, Total 419 MG/KG 0 . 04 3 . 0 

Molybdanua, Total 0.43 u MG/KG 0 . 43 J . O 

.Sodiua, Total 137 MQ/JCG 1 . 1 3.0 

Nickel, Total 9 . 9 MG/KG 0 . 36 l . 0 

Phouphorua, Total 992 MG/XG 1 , 3 3 . 0 

Lead, Total 5.5 MG/J<G 0 . 46 3 . 0 

Antimony, Total 0.6' uTMG/KG o.,, 3.0 

Seleniu111, Total 0 . 70 u MG/KG 0.70 3 . 0 

Silicon, Total 288 MG/XG 3.4 3 . 0 

Tin, Total l.6 u MG/KG 1,6 3.0 

St rontium, Total 18 . 5 Mc:.;/KG 0.01 3 . 0 

Thallium, Total 1.0 u MG/XG 1.0 3 . 0 

Uranium, Total 1.3 u MG/JCG l.. 3· 3 . 0 

vanadium, Total 62 . 2 MG/KG 0 . 13 3.0 

Zinc: , Total 50 . 7 MG/KG O.:Z4 3 . 0 

~)o~ 
,ti'!,' 

·0000 1 4 
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Lionville Laboratory, Inc. 

INORGANICS DATA SUMMARY RllPORT 0,101/0, 

CLIENT: TN'UHANFORD RC-0S1 K0328 

WORK ORDE:R: 11343-606-001-9999-00 

SAMPLB SITB ID ANALYTJI 

-------------------- -·---------------------
- 005 JllKfS Silver, Total 

Alu'lllinum, Total 

Araenic, Total 

Boron, Total 

~•:riua, Total 

J1arylliU111, Total 

Bi-uth,. Total 

calcium., Total 

Cadmiua, Total 

Cobalt, Total 

Chrcxu.um, Total 

Copper, Total 

Iron, Total 

Potaeaiua, Total 

Lithium, Total 

Magnesium, Total 

Mangan•••, Total 

Molyl:>denu111, Total · 

Sodiuin, Total 

Nickel, Total 

Phoephorua, Total 

Lead, Total 

Anti1110ny, Total 

Selenium, Total 
Silicon, Total 

Tin, Total 

Strontiua, Total 

Thallium, Total 

Uran:iua, Total 

Vanadium, Total 

Zinc:, Total 

LVL Inr #: o,o4L865 

RlilPORTING 

RJl8ULT UNITS LIMIT 

--·----- =--------· 
0 , 10 u NG/KG 0 .1.0 

7090 NG/KG 4.3 

2 . , MG/KG 0.91. 

1.5 MG/KG 0.36 

u., NG/KG 0.03 

0 . 44 MG/KG 0.03 

0.1, u MG/KG 0. 76 

351-0 MG/KG 2.-l 

0 . 32 NG/KG 0 . 10 .. , NG/KG 0 . 21 

a. , MG/KQ 0.1' 

12 . 9 NG/KG 0.18 

24600 NG/KC. s.:i: 

1600 MG/ICG 3.4 

7 . 0 NG/KG 0.04 

4480 MG/KG 1 . 4 

,u MG/KG o.o. 
0 . 43 u MG/KG 0 .43 

133 NG/KG 1.1 

, ., MG/KG 0.36 

'75 NG/KG 1.3 

,.1 JIG/KG o. u 
0 . 65 uJHG/KG o.,s 
0.70 u MG/KG 0.70 

322 MG/KG 3 . 4 

1.6 u NG/KG 1 . 6 

18 . 2 MG/KG 0.01 

1.0 u MG/KC3 1.0 

1.4 MG/KG 1.3 

61 . t MG/KG 0,13 

50.2 MG/KG 0.2-1 

000015 

DILUTION 

FACTOR 

--------
3 . 0 

3 . 0 

J.0 

J . 0 

3.0 

3.0 

3 . 0 

J . 0 

3.0 

3.0 

3.0 

3 . 0 

3.0 

3 . 0 

3.0 

3 . 0 

3 . 0 

J.Q 

3.0 

3.0 

3.0 

3.0 

J.0 

3.0 

3 . 0 

3 . 0 

3.0 

J.O 

3 . 0 

3.0 

3 . 0 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Client: 1NU-HANFORD RC-051 
L VL#: 0604L865 
SDG/SAF#: K0328/RC-05 l 

METALS CASE NARRATIVE 

l\11alyti~al Report 

W.0.#: l 1343-606-001-9999-00 
Date Received: 04-26-06 

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. · 

1. This narrative covers the analyses of 5 soil samples. 

2. The samples were prepared and analyzed in accordance with methods checked on the attached 
glossary. The samples wei:e digested in 2 gram increments in multiple beakers until all of the 
metals sample aliquot was digested. The resulting digestates were composited to represent 
each sample for analysis, and a portion of the final digestate volume was filtered for analysis. 
All samples were reported with 3-fold dilutions due to high concentrations and sample 

matrix. The sample results are reported on a wet weight, 'as received' basis. 

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

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

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

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

7. All preparation/method blanks (MB) were within method criteria {less than the Practical 
Quantitation Limit (3X the IDL ), or samples greater than 20X MB value}. Refer to the 
Inorganics Method Blank Data Summary. 

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

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are 

integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of •7.J)z pages. 

208 Welsh Pool Road• Exton, PA 19341- 1313 • (610) 280-300f1•fc:f!fJcj2J>-3o41 



9. All laboratory control samples (LCS) were within the 80-120% control limits with the 
exception of Silicon at 73 .1 %. Ref er to the Inorganics Laboratory Control Standards Report. 
Associated sample results may be biased low. 

10. The matrix spike (MS) recoveries for 5 analytes were outside the 75-125% control limits. 
Refer to the Inorganics Accuracy Report. 

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

PDS PDS 
Sam12leID Element Concentration funb) %Recovery 
JI 1K41 Aluminum 66,000 100.0 

Calcium 66,000 96.2 
Iron 66,000 115.5 
Antimony 300 100.0 
Silicon 6,300 100.8 

12. The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD) 
control limits. Refer to the Inorganics Precision Report. 

13. For the purposes of this report, the data has been reported to the Instrument Detection Limit 
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a 
region of less-certain quantification. 

14. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state 
accreditations. For a complete listing of accrediting authorities and the corresponding 
analytes/methods, please contact your Project Manager. 

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

II~ v-r~ 
Lionville Laboratory Incorporated 

.ijw/m04-865 
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.. . --·- - ··· -· ·- - --· 
Washin~ton Closure Hanford . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051•229 Page l o( l 

IC:olli?ctoi- Com.nanv Contact Tc:lcohonc No. rrolect Coordinator 
SL Data Tur•around I') 

STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Prh:C?Code 
N 

t•rolcct Deshuatlon Sanrnlln~ Location SAFNo. 45 Days CS) 

Air Quality . I CS) 

100 & JOO /\rca (\,n-1poncnt orthe RCBRA - lncren,cntal So 600-204 RC-OSI CS) 

1 
~ 

Ice Chest No. Flrld Loebook No. COA Mctbod or Shiomtnl ~ 
EL-1596-1 BESRAS6520 FED EX CS) -

ShloofdTo ~ Offsitc Pronertv No. Bill of Ladl•e/Alr Bill No. 
EBERLINE SERVICE! / LIONVILLE A060l51 SEEOSPC . - . - .. . . - . .... .. - - . . . ... --· 

):'OSSIBLE SAMPLE HA ARKS 

NONE N(IM Nolle None Noo,c ~ >be N.- No,,c Noolc N-
Preservation 

·GIP GIP aG aG aG aG ,G GIP GIP 
,. 

Special Handling and/or Storage 
Type of Container 

U11e pngc J for origi11al mnlcrirrl to Corvallis/"" MIS prtp11ration nnd No. or Contalner(s) 9 ~ 7 i 7 7 ' 1 -, 0 

aliq11oti11g, pnge I for rndioanal}1lml f mctlo,u to 1::/Jerlint!, & pagt! 2 lOc . )Og JO& lOJ 30g . JOJ )Cl& lOII J01 t~ 
for C'l1~micnl nnnlyticnl frnc1ion1 la lia11ville. Volume 

Ste ilcm(I) in Owonum Stml0 VOA• PAH• - lllO Palcida- P'C8' - IOll SttcC111(2J ill IC_.,._._. l'l()J/NO) - -
Special HU•11'l6 ll70A{TCLI .... Sptcial . lOII.D (l'lilla&CI lll.l 

SAMPLE ANALYSIS 
IMlnlctiaL IN1NCtlan1. lNiu"l,.in 

Ni1ri11and 
Nilralrl 

-
--- Sample No. · Malrix • Sample Date Sample Time :~l~~~rtf~!~ ~-~~:pj~;t ~fJ~t~~t~~l• ?:?(~:t~~:l~t.: -~J;g.'y's:-1!: ?t• .. :i'"~i':-/ ~f~~J~- ~t~tf:1~~! $i ~~;~~~~}~~· ;~;~~;;~;:(i~f~8~ • ~:.~:~: :i •I:~~•~•:~ ~•1:~: 

C: ::.il11K41 SOIL 4 - 2 4-(!!(., 10 00 3 3 \ I ' ' l \ ' <;. 
~lll KY '2- I~ l< I ' 3 ~ .3 I I ' .. 

CJ 1:),,.-lr I k4'?> iOOO t. l f I l ~ .3 r I 
., .J ll K4Li t~3o \ \ ,. . , . l f l 3 -~ 

'1 ll KLf. ~ - V L '6 30 3 3 { I I l l 1 ~ 

CHAIN OF POSSESSION · Sign/Print Namu SPECIAL INSTRUCTIONS M11trix • 

~l~he:~ytm Fm~ 
Dalc/Tin,c 

Reccivc"tr? l,(.) D('dfimc - ' Thew maru iiidicale that unless lined out, •nalytes to be included witll Stroatinm-89.90 - Total Sr s-s.11 

Tot.~~ M 1,L - "'7' 
..,.1ys;,s fniclion. SF_.,-.,. 
"-- niesc matt1 illdk:ale that this is l ·IIOIHllllysis IISCd 10 properly fo11111t coc fom1. SO-toliil 

R~~er;;,Fi;u o...rtin• I t • 3'J 
Rcce~~~rg.}( 

o...rrim(7! Sc:.} Conl_acl Joan Kn1ner for aay quations. Sl•-F 

''"' / .o, 1/;1. ( -.dJ 
4-'2..S-olt- W •W"1wr 

(I) 10' Meta1'- 6010 (Full List) IAlurmwm. Antin,any, Araenic. Barium. Bcrylliiat, Bi1nnutl1. 8"""'-
o• oil 

Rel~~~,;i From ~~h~'m~09Sl/ ~St~~!:' . ~ ff.:¥Jrimc 07# 
A•Alr 

Cadmium. Calcium, Chro11w11111. Cobllll. Copper, Iron, Lead, Lithium, M11nc1ium. Manpnc1c, Dl•DraSolills 
Molybdcnun1, Nickel. PllDSphorllli. Pot•11iun1, Sclcni11111, Silicon. SilW!r, Sodium. Strontium, llianimn. ~nr-u••• 

I , 
Received BylStmd I• V Date/lime Tni. Usa11l111n, Vanadiun,. Zi11e I T•Tlnoc 

Rclinquislicd Uy/Removed From Date/Time 
(2) Chlon>-Ncrbicidcs- EPAIIS!+ 12,•.S-Trichlorophenoxy,c:ctic acid. 2.+-Dichlorophcnollyacelic 

Wl•Wip,I 

1.-u.--
acid, 2·(2.A,5-TrichlorophcnoKy)propionc acid. 2 .. 1eeucµ,6-<lini1n>phenol(DNBP). 4-(2.4- V•V-lon 

Relinq11i1l1ed By/Rcmoml From 0.1.cffinr Recciffd ByiSlon:d In . Date/Time Dlchloropllc1loAy)buluoic •cid..Dalapon. Oicani,a. Dicllloroptop. Piclcmmf le-

Relinquished By/Remo~ l'R>III Date/Time Rettiv~ By/SIOred In l>ate/Titne 

LABORATORY RccciYCd Dy Title: O•Cc/Tilnc 

SECTION 

FINAL SAMPLE Disposal Melllod Disposed By Datcmmc 

DISPOSITION 

BHI-EE-011 (08/2912005) 



Appendix 5 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

~ 

YALIDATION A B ~ D E 
LEVEL: 

PROJECT: ~BP..-+ DATA PACKAGE: \(..0)1.i 

VALIDATOR: ,LT LAB: LU- DATE: I{ l i?o/ 6c. 

SDG: ¥-oY2. ~ 

- r~, 
ANALYSES PERFORMED 

1

~6IICPJ SW-846IGFAA SW-846/Hg SW-846 
Cyanide 

SAMPLES/MA TRIX 

J \\ ~'--l t ':j\ \ \C~ (_ -S\~f:C/l "1 \. l lC<....( ~ T~ l ~<-f S 

J (.11 \ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? .. .. ........... .. .. ..... .... ... .. ....... .. .. .... ........ ......... .. ..... ............... Ye@NIA 

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

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

Initial calibrations perfonned on all instruments? ................ .. ..... .... ........... .. ... ............ .. ................... ...... . Yes No 

Initial calibrations acceptable? .... .. .... .. .. ........... .. .............. .. ..... .. .. .. ............... .. .. .. ...... .. ............. .. ........ ... ... Yes No 

ICP interference checks acceptable? .... .. ..... ......... .. .... .. ... ..... ....... .... .. .......... ..... ............. ... ........ ...... .. .. ... .. Yes No NIA 

ICY and CCV checks performed on aU instruments? .. ............. ... ..... .... .... ..... .................. ...... ... .... .. ...... .. Yes No NIA 

ICY and CCV checks acceptable? .... ....... .. ... .. ..... ......... .... .... .............. .. ... ......... ... ..................... .. ...... .... .. . Yes No 

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

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

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

Comments: _______________________________ _ 

000021 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

I . 

3. BLANKS (Levels B, C, D, and E) i 
ICB and CCB checks performed for all applicable analyses? (Levels D, E) ............................. .. ......... .. Yes No 

ICB and CCB results acceptable? (Levels D, E) .......... ........ ........... ... ... ..... ........ ...... ..... .... ......... ... .. .... ··~· No I 

Laboratory blanks analyzed? ..... ............ ..... ..... ..... .......................................... .... ................... ................ . e · No NI A 

Laboratory blank results acceptable? .... .. ...... ...... ... ..... ... ..... .. ... ... ... ......... .... .... ........................... ... ..... .... Y · No NIA 

Field blanks analyzed? (Levels C, D, E) .... ....................... ..... ..... ....... .. ... .... ........ .. ..... ... ....... .. ........ .. .. ... .. Ye~ NIA 

Field blank results acceptable? (Levels C, D, E) .. .. ..... ............ ..... .... ........ ...... ............ .. ................... ..... ... Ye~o ~ 
Transcription/calculation errors? (Levels D, E) ..... ............. .. ..... .. ............. ..... ...... ........... ..... .. ......... .... .... Yes No ~ 
Comments: V'- o ~ r> 

. . . . 

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

MS/MSD samples analyzed? ····· ······· ········ ····· ·············· ····: ··· ······· ········ ···· ···· ··· ········ ········ ·· ··········· ·· ······ ·@No NIA 

MS/MSD results acceptable? .. ... ..... .. ....... ..... ... ..... ............. ........ .... ... .. ........ ..... .. .... ..... .. ..... ........ ....... ..... . Yes {Q NIA 

MS/MSD standards NIST traceable? (Levels D, E) ..... .... ... .. .. ... .. .. ... ... .... ....... ..... ...... .... .. .... .. .... .... ... .. ... . Yes No (N!A.j 
MS/MSD standards expired? (Levels D, E) .. .......... ..... ......... ... ... ... ...... ..................... ..... ..... .... .......... ·····~ - s No ~ 
LCSIBSS samples analyzed? ............... .... .......... ..... .... ....... ...... ... ......... ...... ..... .. .... .. ... .. .. .... ........ .. ... ...... · s No NIA 

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

Standards traceable? (Levels D, E) ...... .. ... .... ... .... .. ... .. .. .. ... ...... .. .... ... .. .... ...... ... .... ..... ... ..... ....... .... .. .. ... ... . Yes No W 
Standards expired? (Levels D, E) ... ...... ......... .... .... ...... .. .. .. .. ........ .. .. ..... ... .. .... ..... .... ... .. ........ ... .. .... ..... ..... . Yes No ~ 
Transcription/calculation errors? (Levels D, E) .... ............. ........... ........ ... ..................... .. .... .................... Yes No_ i!:lJ 
Performance audit sample(s) analyzed? .. ... .. ... ...... .... .. .. .. .. .... .. ... .. .... .... .... .. ... .. .... .... ... .... .... .... ......... .. ...... Yes Q NIA 

Perfonnance audit sample results acceptable? ... ........ ....... ... ......... .... .... ...... ... .............. ....... ........ ..... ... .... Yes No ~ 
Comments: fl'-? - AIA J.;\v>A~ 4S. (, lu - J afil \/lv '1.it, 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATlON CHECKLIST 

~~:::::::~~=:;::;:~~~:: ~~~ ~'. : : ~:: NIA 

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

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

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

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

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

Comments: _ _ _______________________________ _ _ _ 

6. ICP QUALITY CONTROL (Levels D and E) 

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

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

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 NIA 

Transcription/calculation errors? .... ... ...... .. ................................ .. ................ ......... ............ ....................... Yes No 
Comments: ___________________________________ _ 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

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

Duplicate injections performed as required? ... .. ........ .... ........ ......... .......... .... .. ............. ... .... ........ ............. Yes 

Duplicate injection ¾RSD values acceptable? .. .. .. .. ... ...... ........ ...... .. ... .... ..... ...... .......... .. ....................... .. Yes N 

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

Analytical spike recoveries acceptable? .. ...... .... ..................... .. ..................................... .. .. ... ... .......... ...... Yes No NI A 

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

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

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

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

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

Comments: ________________________________ __ _ 

:~mples :~~:~~es:::t'.all I~~•~)·· ······ ··· ··· ·· ················· ················ ··· ······················ ······· ······· r.:)No NIA 

Sample holding times acceptable? .. .......... .. ...... ........................... .. ...... .. ...... ................ .. ..... .. ...... ...... ~ No NIA 

Comments: ____________ _____________ _________ _ 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

:esults rei::L :.,~~~~::;~ ::~!:,:'.'~~~~~:~~ ~':':~ (~lll=•~) ······· ······ ···· ······G No! .. 
Results supported in the raw data? (Levels D, E) .... .... .. .. ...... .......... ..... .... ...... ....... .. .. ..... .. ......... .... .... ...... Yes No 

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

Detection litni.ts meet RDL? ..... .... ........ .. .. .. ...... ...... .. ...... .... ... ........... .... .... ...... ................................. ..... .. QNo NIA 

Transcription/calculation errors? (Levels D, E) ......... ... .. ... .... ....... .... .. ...... ... .... .. ... ....... .. ................. ........ Yes No(!!} 
Comments: ____ _________________________ ___ _ 

000025 
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Lionvill• Laborato:ry, Inc, 

INORGANICS NBTHOD BLANK DATA SUMMARY PAGB Or./Ol/06 

CLIGNT : TNUJUNVORD RC- 051 K0328 LVL WT# : 0604L81iS 

WORK ORDBR: 11343-606-00l- 9999-00 

RBPORTING DILUTION 

SAMPLB SITE ID · ANALYTR RESULT UNITS LIMIT FACTOR 

------- ••• - ••m••••••••••••• •••c•••• •a~===•===•=== ---••==-- --------·· 
•s1:1ss2-=: • 

BI.ANK1 OliL0:290-MBl Silver, Total 0 . 04 u MG/KG 0 . 04 1.0 

·AlU11Lin'IUII, Total 1.f, u MG/KG 1 . , 1.0 

Arsenic, Total 0,30 u MG/KG 0.30 1.0 

Boron, Total 0.12 u MG/KG 0 . 12 1.0 

Bariua, Total 0 . 01 MG/KG 0.01 1.0 

Be:i:ylliUIII, Total 0 . 01 u MG/KG 0 . 01 1.0 

Biamuth, Total 0 . 26 u MG/KG 0 .26 1 . 0 

Calc:iUlll, Total 0.82 u MG/KG 0 . 82 1.0 

Cadmiwa, Total 0.04 u MG/KG 0 . 04 1 . 0 

Cobalt, Total 0 , 07 U NG/KG 0.07 1.0 

Chro111i um, Total 0 . 06 u 110/XG o.·o, 1 . 0 

Copper, Total 0.06 u MG/KG o.o, 1 . 0 

Iron, Total 1.7 u MG/KG 1.7 1.0 

Potaaaium, Total 1 . 1 u MG/KG 1 . 1 1 . 0 

Lithium, Total 0.02 MG/KG 0.02 1.0 

Magnesium, Total 0.48 u MG/"J«a 0 . 48 1.0 

Manganeae, Total 0 . 02 u MG/KG 0 , 02 1.0 

Molybdenum., Total 0 . 14 u MO/KQ 0 . 14 1.0 

Sodium, Total 0 . 38 u MG/KG o . 38 1.0 

Nic:kei, Total 0.12 u MG/KG o.p 1 . 0 

Phoaphoru!I , Total 0.45 u NG/KG . 0 , 45 1.0 

Lead, Total 0 . 16 u MG/JCG 0.16 1.0 

Antimony, Total 0 . 22 u MG/KG 0 . 22 1.0 

Sl!lenium, Total 0,24 u MG/KG 0,24 1.0 

S i licon, Tot•l 1.1 u MO/KG 1 . 1 1 . 0 

Tin, Total 0.57 MO/KG 0.54 1 . 0 

Strontium, Total o.oosu MG/KG 0.005 1.0 

Thallium, Total 0 . 35 u MG/KO 0 . 35 1.0 

Uranium, Total o . u u MG/KG o ·.44 1.0 

vanadi1.111, Total o.o, u MG/KG 0 . 04 1 . 0 

Zinc, Tot.al o.oa· u MG/KG 0 . 08 l.O 

0 000.27 
000000018 



Lianville Laboratory, Inc . 

INORGANICS ACCURACY REPORT 06/0B/o, 

CLIENT : nruHANFORD RC-051 K0321 

WORK ORDBR. : 11343-606-001-9999-00 

SAKPLB SITS ID ANAL1/'I'B 

-----·· ~--~--·------------- ••••••••••••=••=a•==== 

- 001 J11K41 Silver, Total 

Aluminum, Total 

Arsenic, Total 

Boron, Total 

Bariulll, Total 

Beryllium, Total 

Bia111uth, Total 

calcium, Total 

Cadmiu• , . Total 

Cobalt, Total 

Chroadum, Total 

Coppar, Total 

Iron, ·Total 

Potaaaium, Total 

Lithium, Total 

Hagneai\1111, Total 

Manganese, Total 

Molybdenum, Total 

Sodium., Tot.al 

Nickel, Total 

Phoaphorua , Total 

Lead, Total 

Anti1110ny, Total 

Selenilllll, Total 

silicon, Total 

Tin, Total 

Strontiull\, Total 

ThalliU111, Total 

Ura.n.iu,-, Total 

Vanadi U1D, Total 

Zinc. Total 

SPIKBD 

SAIIPLH 

a:a:s=•• 

2 . 4 

8180 

101 

49 . 4 

180 

3 . 0 

49.6 

5060 

2 . 8 

33.7 

19.3 

25 , 9 

25200 

2760 

60.7 

5920 

438 

48 . 9 

1430 

35.2 

1220 

30 . 0 

11..3 

,S , l 

435 

48 . 8 

fl!l.3 

98 . 6 

.. , • 5 

88 , l 

75,7 

LVL LOT#: 0604L86S 

INITIAL SPIKED DILUTION 

R:IISULT AMOUNT ·tRRCOV PAC'l'OR(SPK) 

as:s••= .•==:::== ~=a••• ~===••••-=:s 
O.lOU 2 . 5 96.0 3 . 0 

7440 519.0 754 , 2* 3 . 0 

2.8 99.0 99.3 3.0 

1 . 5 49.S 96.8 3 . 0 

B2 . 9 519.0 91Ll 3 , 0 

o.u q.5 2 . s 103 . 4 3 . 0 

0.75U 't .... . •~ ,oo,'1,, 3,0 

3510 ~1240 125-5 · 3.0 

0 . 34 2 . 5 98.5 3 . 0 

8.6 :a .11 101 : 2 3 , 0 

!Ll 9 . 9 103 .0 3 . 0 

13 . 6 12,4 99.2 3·. 0 

24700 ,u . s 107' * 3 . 0 

1520 1240 100.4 3.0 

7 .. 3 49. S 107.9 3 . 0 

4500 1240 115 . 3 - l . O 

407 24.8 125 . 0* 3.0 

0 . 4:Ju 49.5 98.8 3 .. 0 

150 1240 103.8 3 . 0 

10 . l 24.8 101.2 3 . 0 

997 248 88 . 8* 3 . 0 

5.2 24.8 100 3.0 

o.,su 24 . 8 45.15 3 . 0 

0 . 6Slu 9, , 0 9',l 3,0 

278 •U . 5 31.ll.6• 3 . 0 

l, 6 u 4.9 . 5 .98 . 15 3 . . 0 

18 , 7 49.5 102.2 3,0 

1.. 0 ll ~ 9.9.0 n., 3 . 0 

2 , 2 tl,. -6 u ;"'2' 41 S • c. 3,0 

63 . 4 ., 24 . 8 !19 . 6 J . O 

-i.9 , B 24 , 8 104 . 4 J,O 

"'~..,;t,:,­
~~,~A 

000028 
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CLIBNT: TNCHANFORD· RC-051 K0J28 

WORK ORDBR. : 11343-606-001-9999-00 

SANPLJl . SITlil ID ANALYTB 

Licnville Laboratory, Inc. 

INORG11NICS PRBCISION R3PORT 06/08/06 

LVL LOT #: 0604L865 

lNITIAL 

RBSULT RBPLICATB RPO 

•=======•"'~==••s~~~• ····----~-------------- -------- --------· --------OOJ.RBI? JllK4l. 0 . 10u 0 . 10u NC 

7UO 7590 2 , 0 

2.1 3.0 ,., 
1.S 1 . S o.oo 

12.9 81. 7 1.S 

o.u 0.44 ,.1 

0,75U 0,76U NC 

3510 31,1,0 4 . 3 

o.u 0 . 32 4 . 1 

8.1, 8.9 3 . 4 

9. 1 9.5 4.3 

13 . 6 13 ,3 2 . 2 

24700 . 25400 2 . a 

1520 1510 0,58 

7.3 7 . S 2 . 7 

4500 4640 J.2 

407 412 l.. 4 

0 . 43u 0.-tJu NC 

150 154 3.2 

10.1 10 .4 2.9 

997 986 l.,2 

5.2 5.6 7.4 

0 . 65u 0.65u NC 

0.651U 0 . 7Du NC 

278 231 J.8.4 

1.6 u 1.6 u NC 

18.7 1.a. ·a 0.53 

l,0 u 1,0 u N(: 

2 . 2 1 . 3 u 

DIIiCTl'I ON 

FACTOR (RBP) 

•••••••••z• 
J.0 

l.O 

J , O 

J.O 

J,0 

3 . 0 

3.0 

3.0 

3.0 

3.0 

3 . 0 

J.O 

3.0 

3.0 

3.0 

3.0 

3.0 

3 . 0 

3.0 

3.0 

3.0 

3.0 

3 . 0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.D 

Silver, Total 

AluminUII, Total 

Arsenic:, Total 

Boron, Total 

Bariu,n, Total 

Beryllium, Total 

Bi• mutb, Total 

ca1·c:iu111, Total 

Cadau.ua, Total 

Cobalt, Total 

Chromiia, Total 

eop~r, Total 

Iron, Total 

Potaaeium, Total 

Lithiua, Total 

Magneeium·, Total 

"• l'\ganeae, Total 

Molybdenum, Total 

Sodi1.a, .Total 

Nickel, Total 

Phosphorua, Total 

Lead, Total 

Anti1110ny, Total. 

Selenium., Total 

Silicon, Total . 

Tin, Total 

StrontilJIII, Total 

'nlalliua, Total 

UraniU11, Total . 

vanadiu•, Total 

Zinc:, Total 

63 . 4 

49.8 

li4 . 9 

51.0 

~~~ 3 . 0 

, .• ~ IJL 3.0 

t,lii 
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Lionvill• Laboratory, Inc. 

INORGANICS LABORATORY CONTROL STANDARPS RBPORT o,;oa/o·, 

CLIBNT : TNIJHANFORP RC-051 KD328 

WORK OROBR: 11343·606-00l-9999- 00 

SAMPLB SITB ID ANALYTlil ______ .._ 

-------------------- tc:c:===• • •••• ••••s••• 

LCS1 · 06L0290-LC1 Silver, LCS 

Al.uainu•, LCS 

Araenic, LCS 

Boron·, LCS 

Bariu•, LCS 

Berylli\1111, LCS 

Bi ... uth, LCS 

calciu111., LCS 

cadmi,.,., LCS 

Cobalt, LCS 

Chromium, LCS 

Copp,!!%'. LCS 

Iron, 'LCS 

Potaeaium, LCS 

Lithiu•, LCS 

Magnesiu111, LCS 

Manganeae, LCS 

Molybdenum, LCS 

Sod:i1.1111, LCS 

Nickel, LCS 

Phoapho:nia, LCS 

Lead, LCS 

Mciinony, LCS 

Sel_&nium, LCS 

Silicon, LCS 

Tin, LCS 

St:rontiu,n, LCS 

Thallium, LC8 

Urani um., LCS 

·VanadiWII, l,CS 

Zinc, LCS 

SPIK6P SPIKBD 

S.NIPLB AMO'tlN'l' utaT$ \RECOV 

2.3.9 25 . 0 MG/KG 95.6 

243 250 MG/KG 97.0 

"72 500 l'IG/KG , ... 
240 250 MG/KG 9'.1 

242 250 l'JG/KG ,, .1 
12.2 12.s _ MG/KG 97 . 6 

0.1 50.a..a,.,r MG/KG * -~ 9f,"t. 
1220 1250 MG/KG 98 . 0 

12 . 2 12.S M!;/JCG 97.6 

121 125 MG/KG 97.0 

24 . 6 25 . 0 MG/KG 98 . 4 

60 . 7 ,:z . s 11G/KG 97 . 1 

245 2S0 I\IG/KG ,a . o 
11:lO 1250 MG/JCG 90 , 5 

250 2S0 l'IG/KG 100 . l. 

1UO 1.250 MG/KG 95 . 0 

37. l. · 37.5 MG/KG 98.9 

246 250 MG/KG 98 . 5 

11.30 1.250 MG/KG 90 . 6 

98.0 1.00 NG/KG 98 . D 

223 250 MG/KG 89.2 

121 125 MG/KG 96 . 9 

144 150 MG/KG 95.9 

451 500 l'IG/KG 91 . 7 

183 250 IIIG/KG 73.1 

246 250 MG/JCG 98 . 5 

2H 250 MG/KG 97 . , 

-184 500 IIIG/KG 9' . 8 

•'9.3 - rl'JG/KG tt' ~ 9~.s-
121 125 l'ICJ/KG 96 . 8 

t7 . 7 50 . 0 MG/KG 95.4 

~ ~~ ~ 
flv1,/1/t!L 
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Date: 
To: 
From: 

23 August 2006 
Washington Closure Hanford (technical representative) 
TechLaw, Inc. 

Project: 100 Area and 300 Area Component of the RCBRA - Incremental Soil 
Sampling 

Subject: Wet Chemistry - Data Package No. K0328-LLI 

INTRODUCilON 

This memo presents the results of data validation on Data Package No. K0328 
prepared by Uonville Laboratory Inc. (LU). · A list of samples validated along with 
the analyses reported and the method of analysis is provided in the following table. 

J11 K41 Soil C See note 1 
J11K42 Soil C See note 1 
J11K43 Soil C See note 1 
J11K44 Soil C See note 1 
J11K45 SoH C See note 1 

1 :.. IC anions by 300.6 (nitrate), chromium VI by 7196A and nitrate/nitri~e by 353.2; 

. . 

Data validation was conducted in accordance with the Washington Closure Hanford 
(WCH) validation statement of work ang the 1 00 Area _ and 300 Area Component of 
the RCBRA Sampling & Analysis Plan (DOE/RL-2005-42, Rev. 0, October 2005). 

· Appendices 1 through 6 provide the tallowing information as indicated below: 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Sun,mc3ry and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Datc3 Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested by Client 

DATA ClUAurv PARAMET~RS 

· Holding Times 

Analytical holding .times for metals are assessed to ascertain whether the holding 
time requirements were met by the laboratory. The holding time requirements are 
as follows: Soil samples must be analyzed within: 30 days for chromium VI; 28 
days for nitrate/nitrite; and 48 hours for nitrate. 

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

000001 



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

The nature of the incremental sampling process precludes sample preservation by cooling. 
Per WCH instruction, this validation does not include examining the sample preservation 

cooling parameters of the WCH validation procedures. 

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

Due to the holding time being exceeded by greater than twice the limit, all 
undetected nitrate results were rejected and flagged "UR". 

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

All other holding times were acceptable. 

· Method Blanks 

Method Blanks 

Method blank analyses are performed to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis. At 
least one acceptable method blank analysis must be conducted for every 20 
samples. No contaminants shou_ld be present in the method blank. All blank results 
must fall below the contract required detection limit (CRCL) to be acceptable. 

All method blank results were acceptable. 

Field (Equipment) Blank 

No field blanks were submitted for analysis. 

· Accuracy 

Matrix Spike and Laborat<:>ry 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 80% to 120%. 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 79% and a sample result less than the IDL are 

000002 
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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 120% and a sample result less 
than the IDL, no qualification is required. 

All accuracy results were acceptable. 

· Precision 

Laboratory Duplicate Samples 

Analytical precision is expressed by the relative percent differences (RPD) between 
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in 
the analytical batch. Precision may alternatively be assessed using unspiked 
duplicate analyses performed on a sample in the analytical batch. If both sample 
and replicate activities (concentrations) are greater than five times the CRDL and 
the RPD is less than 20%, no quaiification is required. If either activity 
(concentration) is less than five times the CRDL, the RPD control limit is less than 
or equal to two times the CRDL. If the RPD is outside the applicable control limit, 
associated results are qualified as estimated detects or estimated non-detects. 

AU laboratory duplicate results were acceptable. 

Field Duplicate 

No field duplicates were submitted for analysis. 

Analytical Detection Levels 

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

Completeness 

Data package No. K0328 was submitted for validatio.n and verified for 
completeness. Completeness is based on the percentage of data determined to be 
valid (i.e., not rejected). The completion percentage was 86%. 

000003 



MAJOR DEFICiENCIES 

Due to the holding time being exceeded by greater than twice the limit, all 
undetected nitrate results were rejected and flagged "UR". Rejected data is 
unusable and should not be reported. 

MINOR DEFICIENCIES 

The following minor deficiency was noted: 

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

• Due to the holding time being · exceeded by greater than twice the limit, all 
detected nitrate , 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 

WCH, Contract #20266, Validation Statement of Work, Washington Closure 
Hanford Incorporated, July 7, 2003. 

DOE/RL-2005-42, Rev. 0, October 2005, 100 Area and 300 Area Component of 
the RCBRA Sampling & Analysis Plan. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with 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 ttie 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 uriusabie due to an identified major 
QC deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may riot be valid for some specific applications (i.e., usable for 
decisfon-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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WET CHEMISTRY DATA QUALIFICATION SUMMARY* 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Nitrate UR J11K42, J11K43 Holding time 
J11K44 

Nitrate J J 11 K41 , J 11 K45 Holding time 
Nitrate/nitrite J All Holding time 

* - 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. 

000008 
. ·. , 

.. ·:·•. 



Appendix 3 
. . . 

Qualified Data Summary and Annotated Laboratory Reports 
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0 
0 
a 
0 
,-\ 
0 

- - -----

WET CHEMISTRY ANALYSIS, SOIL MA TRIX, MG/KG Page_1 of_1 

Project: WASHINGTON CLOSURE HANFORD 
Lab: LLI SDG: K0328 
Sample Number J11K41 J11K42 J11K43 J11K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
Wet Chemistry RQL Result Q Result Q Result · Q Result Q Result Q 
Nitrate 2.5 3.91 J 2.45 UR 2.49 UR 2.48 UR 2.77 J 
Chromium VI 0.5 0.34 0.20 0.32 0.20 U 0.20 u 
Nitrate/nitrite 0.19 UJ 0.20 UJ 0.47 J 0.20 UJ 0.33 J 

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation. 



Lionvi lle Laboratory, Inc. 

INOR.GANI CS DATA St1M'll\RY REPORT 06/15/06 

CLIENT, TNUHANFORD RC-051 K0328 LVL LOT # : 0604.L865 

WORJC ORDER : 11343-606-001-9999-00 

REPORTING DILUTION 
SAMPLE SITB ID ANALYTE RESULT UNITS LIMI T FACTOR 

--====--..- c~••••c• •••••••---•- ••••••••••••••••••uKa a• .: s::: =:s::as 

---------- ---····· 
-001 Jl1K41 Nitrate by IC 3 . 91J MG/KG 2.43 l.O 

Chromium VI 0.34 MG/JCG 0 . 20 l.O 
-Nitrate Nitl::ite 0 . 19 u'JMG/XG 0.19 l . O 

- 002 JllK42 Nitrate by IC 2 . 45 uRr,,:;/KG 2 . 45 l.O 
Chromium VI 0 . 20 Ma/KG 0.20 1.0 

Nitrate Nitrite 0.20 UJfoG/KG 0 . 20 1.0 

- 003 JllK43 Nitrate by IC 2 . -49 u\lM3/KG 2.49 1.0 

Chromium VI 0.32 l'G/KG 0.20 1 . 0 

Nitrate Nitrite 0.47 :rM:;/KG 0 , 20 1.0 

- 0 04 Jl1X44 Nitrate by IC 2 . 48 u&,_M;/JCG 2 . 48 l.O 
Chromium VI 0.20 u MG/KG 0 . 20 1.0 

Nitrate Nitrite 0.20 uJMG/KO 0 . 20 1.0 

- 005 J11X45 Nitrate by IC 2. 77 J MG/XG 2 . 48 LO 

Chromium VI 0 . 20 u MG/KG 0 . 20 1.0 

Nitrate Nitrit~ 0 . 33 J" MG/KG 0 . 20 l . O 

0 00011 
000000007 



Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 

000012 

. . '_ '~. . .-_. ..... -·.-1· .:~ ·: . ._ . : 



Analytical Report 

Client: 1NU-HANFORD RC-051 K0328 
L VL#: 0604L865 

W.0.#: 11343-606-001-9999-00 
Date Received: 04-26-06 

INORGANIC NARRATIVE 

1.- This narrative covers the analyses of 5 soil samples. 

2. The samples were prepared and analyzed in accordance with the methods checked on the 
attached glossary · with the exception of the sample digestate compilation modification 
requested by the client for Chromium VI. The total sample mass submitted for each sample 
number was • determined and . then portioned for the digestion preparation step and the 

· subsequent digestates were composited prior to the colorimetric analysis. For Nitrate 
Nitrite and IC analyses, the sample extraction ratios were 1: 10 using the total sample 
masses submitted. · The Nitrate Nitrite extracts were preserved with sulfuric · acid prior to 
analysis. The sample weights were as follows: 

LvLI SamQle Site ID Cr6+ saniQle Nitrate-Nitrite 
wt,g IC Nitrate 

sam12le wt,g 
0604L865-001 Jl 1K41 30.306 30.891 
0604L865-001 dup J11K41 30.944 NA 
0604L865-001 spk JI 1K41 30.572 NA 
0604L865-002 Jl 1K42 30.069 30.584 
0604L865-003 Jl 1K43 30.317 30.084 
0604L865-004 Jl 1K44 30.563 30.287 
0604L865-004 dup JllK44 NA 30.172 
0604L865-004 spk Jl1K44 NA 30.203 
0604L865-005 JllK45 30.039 30.256 

The results presented in this report relate to the aoalytical testing and conditions of the samples upon receipt and during storage. All pages of this report arc inte1,'TIII 
parts of the analytical data. Therefore. this report should only be reproduced in its entirety of I 8 pages. 

208 Welsh P.ool Road• Exton, PA 19341- 1313 • {610) 280-3000 • Fax (610) 280- 0 1 
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LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state 
accreditations. For a complete list of accrediting authorities and the corresponding 
analytes/methods, please contact your Project Manager. 

· 3. Sample holding times as required by the method and/or contract were met. 

4. The results presented in this report are derived from samples that did not meet LvLI's 
sample acceptance policy as noted on the Sample Receipt Checklist. 

5. Toe method blanks were within the method criteria. 

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

7. Toe matrix spike recoveries for Soluble Chromium VI, Nitrate and Nitrate Nitrite were 
within the 75-125% control limits. 

8. The replicate analyses for Nitrate and Nitrate Nitrite were within the 20% Relative Percent 
Difference (RPD) control limit however replicate analysis for Chromium VI was outside the 
control limit at 23.9% that may be attributed to samp~e inhomogeneity. 

9. Results for solid samples were reported on an "as received" weight basis. 

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

-1 lain~~ 
.l---Laboratory Manager 

<.,/ tS'!ro <,a 
l 

Date 

Lionville Laboratory Incorporated 

njp\04-865 

000014 
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~ --- --------------------

DATE RECEIVED: 04/26/06 

Lionville Laboratory, Inc. 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

TNUHANFORD RC-051 K0328 

LVL LOT# 

CLIENT ID /.ANALYSIS LVL # MTX PREP# COLLECTION EXTR/PREP 

J11K4l. 

NITRATE BY IC 001 s 06LICAS6 04/24/06 06/06/06 
CHROMIUM VI 001 s 06LVI034 04/24/06 OS/02/06 
CHROMIUM VI 001 REP s 06LVI034 04/24/06 05/02/06 
CHROMIUM VI 001 MS s 06LVI034 04/24/06 05/02/06 

.NITRATE NITRITE 001 s 06LN3047 04/24/06 06/08/06 

J1l.K42 

NITRATE BY IC 002 s 06LICA56 04/24/06 06/06/06 
CHROMIUM VI 002 s 06LVI034 04/24/06 05/02/06 
NITRATE NITRITE 002 s 06LN3047 04/24/06 06/08/06 

J11K43 

NITRATE BY IC 003 s 06LICA56 04/24/06 06/06/06 
CHROMIUM VI 003 s 06LVI034 04/24/06 0;,/02/06 
NITRATE NITRITE 003 s 06LN3047 04/24/06 06/08/06 

Jl.1K44 

NITRATE BY IC 004 s 06LICA56 04/24/06 06/06/06 
NITRATE BY IC 004 . REP s 06LICAS6 04/24/06 06/06/06 
NITRATE BY IC 004 MS s 06LICA56 04/24/06 06/06/06 
CHROMIUM VI 004 s 06LVI034 04/24/06 05/02/06 
NITRATE NITRITE 004 s 06LN3047 04/24/06 06/08/06 
NITRATE NITRITE 004 REP s 06LN3047 04/24/06 06/08/06 
NITRATE NITRITE 004 MS s 06LN3047 04/24/06 06/08/06 

Jl.1K45 

NITRATE BY IC 005 s 06LICA56 04/24/06 06/06/06 
CHROMIUM VI 005 s 06LVI034 04/24/06 05/02/06 
NITRATE NITRITE 005 s 06LN3047 04/24/06 06/08/06 

LAB QC: 

NITRATE BY IC MB1 S 06LICA56 N/A 06/06/06 
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.ANALYSIS 

06/07/06 
05/02/06 
05/02/06 
05/02/06 
06/08/06 

06/07/06 
05/02/06 
06/08/06 

06/07/06 
05/02/06 
06/08/06 

06/07/06 
06/07/06 
06/07/06 
05/02/06 
06/08/06 
06/08/06 
06/08/06 

06/07/06 
05/02/06 
06/08/06 

06/07/06 
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DATE RECEIVED: 04/26/06 

CLIENT ID /ANALYSIS LVL 

NITRATE BY IC MB1 
CHROMIUM VI MB1 
CHROMIUM VI MBl 
CHROMIUM VI MB1 
NITRATE NITRITE MB1 
NI TRATE NITRITE MBl 

Lionville Laboratory, · Inc, 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

TNUHANFORD RC-051 K0328 

LVL LOT# :0604L865 

# MTX PREP# COLLECTION EXTR/PREP ANALYSIS 

BS .. s 06LICAS6 N/A 06/06/06 06/07/06 
s 06LVI034 N/A 05/02/06 05/02/06 

BS s 06LVI034 N/A 05/02/06 . 05/02/06 . 
BSD s 06LVI034 N/A 05/02/06 05/02/06 

~5 06LN3047 N/A 06/08/06 06/08/06 
BS 5 06LN3047 N/A 06/0B/06 06/08/06 

/?('1,--1-i.# 

000 016 

000000002 
: .. ·:· . . .-.· 



Wnshiniton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST n.c-os1-229 IP•11c: 1 or J." 

Coll«tor Comn11nv Contact Ttlcnhont No. Proitct CoordinAtor 
8L DAla Turnaround N 

STANKOVICH, M. JOA~ KESSNER 375-4688 KESSNER,JH Price Code ... 
rrolcct Oultaatlun Sanrnline: Loc•lion SAFNo. 45 Days· ~ Air Quality I ~ 

I 00 & 300 Arca C'omponcnl of the RCBRA • Incremental So 600-204 RC--0.SI IS) 

I 
~ 

kc Chcsl No. Fidd l.o2book No. COA Method or Shlomrnt ~ 

· EL-1596-1 BESRAS6520 FEoax ~ --
Shl11i,ed To f -:·- OITsitt Prontrtv No. Bill of L1dln2/Alr Bill No. 

EBERLINE SERVl(,'E! / LIONVJLLI! A060151 
. · ·- .. - . SEEOSPC . -· . .. - .. ... .. .. ·-·· 

POSSIDLESAMl'LE HA •n-- ·---.ARKS 

NONE None None ~oc Nc,ne 
Preservation 

None None None None None None 

-GIP GIP 1G aO aG aG aG G/P GIP .. 
Special Handling and/or Storage 

Type: of Container 

Use pnge Jfor original 11intcrin/ to Corvallis for MIS prepa,-atio11 nnd No. or Co ntalncr(s) 9 

°' 
7 7 7 7 '7 1 -, 0 

nliquoti11g, pnge I for rndion11nlyticnlji-nctions to Ebe,-/ine. & pnge 2 30g 3<Ja 30g 30: 3011 Jog 30g J0g 301 I" 
for cJ,emicnl n11alytiet1l frnctioiu lo Uonvi/le. Volume 

-._, 
Stt ilcm (.I) in Chromium Sm,i.VOA - l'AHs-lllO rcs1icidcs • PCBs -1012 $tt ittlll (2) in ICAni<w• NOVNOl- -

0 Sprcial Kc. - 7196 moACTCLt 1011 Spccial lOO.O INitnrl•I l5l.2 

0 SAMrLE ANALYSIS 
hwtNC1ion1. lnslrvtlion'I. INlrosmn 

N~rltand 
C · Nhraicl 
w, 
~ 

Sample No. Ma1rix • Sample Dale Sample Time ~~~~;l~\ti~1ij ~--~~-.-~ '-li~ ·tft!}~!j~. '. ~,iitf;t~~?~ tt~?ii:\~;~1. }~~it~~ <~~"f! j ~- -~ .. ; ,,i7~\ ~ ~t!~I~-~~~-t~ ; ·_'.i:~;: :_:.~~ii}il!. ftlD.~1-~f~ ?~f.:.}~ ... z~_:t-~:···/ 
J11K41 SOIL 4-2Y-~ lo oo 3 3 t t l r I \ f 
~lr I K'-1 2- I~ IC: I ' -~ ~ 3 l ' ' f 

· .. 111 k~?J iOOO t I t , r ~ .3 ' I 

.J\l K4'-f tS3c ~ t \ t I I l 3 -~ 
'1 ll K'-t S ~ -.,,,,,. t <. 3o 3 3 ' I I l l I \ 

CHAIN OF POSSESSION Sign/Print N1mes SPECIAL INSTRUCTIONS MatriK • 

~l~~~y~Fm~ Date/Time Rccci~W, In . ~ D(telfi1nc ...... These marks indicate: that unless lined out. 111alytcs lo be incluck.l with Slrontiurn-19,90 - Tot~I Sr 
$-soil 

T-t.tl~ analysis fhlclio11. $~•~-'2J\,A t - -✓ ~- Tliesc: niaru i11dicate that this is a non-analysis used lo property fom•t COC romi 50-lalld R~s: e,r:;nr~MA Otte/Time f I X-' Received By/S c\,ll• Date/Tim(,.! 3d Contacl Joan Kessner founy qucs1ioas. -..... 
T..U,o, 11-z.~+Cf ~- E-~ l,,{- 1-.~ - 0 '4 

.., .•. .,.. 
..:::!.f\.. -- (I) ICP Metals. 6010 (F1dl Lisi) (Aluminum. A11tin1D11)'., Arsenic, Barium. Bcrylli,1111. Bi11111tth. Boron, ~ 

Rcl~~/lr;~ From - . h fil.ciTinwt SZ} ~s~:~;~ ~~J,errinx CJ;sr/ 
A•Aif 

Cadmium. Cak:iwn. Chromium. Coball. Copper, Iron. Lead, Lithium, Magnesium. Manganese, DS•O..,,, Solidi 

_..J...~ '/~ G o9 · Molybdn_urn, Nickel. Phosphonis. Potassi11111. ~leniurn, _Silicon. Silver. Sodiuni: Slrol1tillll1. Thallirnn. Dt..• O.-....,., 
l•T .... c 

Relinquished By/Rt1mved From ' 
, 

DaltfTimc Received By/Stored In 0 Date/Time Tin, Uraniwn. V1n1diun1. Zinc:I 
\Vl•Wfp< (2) Chloro-Hc:rbic:idcs - EPAIISI+ 12,'4 • .S-Trichlorophc:noxyacclic acid, :?,••Dic~lorophcnox_yacctic L•U.,il 

acid, 2-(2.-4,S-TrichlOC'Ophcnolly)propionic acid, 2-scc:Rutyl--4,6-dinitrophc:nol(DNBP). 4-(2,4- V•Vqtc1•i• 

Relinquished By/RenoYed From DatcfTinie RccciYCd By/Slorcd In Daldfime Dichlotophc:noxy)bucanoic acid, O.bpcm. l)i(:amba, Dichloroprop, Picloram f X-<IIIK1 

Relinquished Dy/Rftlllnd From Dale/Tinie Receivrd By/Storc:d In Dale/Time 

l.ADORATORY Received By Title Oate/Tinie 

SECTlON 

FINAi~ SAMrl.E Disposal Mi:lhod Disposed By o,1etrin11: 

DISPOSITION 

BHI-EE-011 (08/29/2005) 



Appendix 5 

Data Validcition Supporting Documentation 
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HNF-20433 REV 0 

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION 
A B C D E 

LEVEL: 

PROJECT: Rc~R.;d DATA PACKAGE: . r~o 3,~ _ 
VALIDATOR: ~Lr LAB: L L::t DATE: <g/ Zofac 

SDG: ko52r 
ANALYSES PERFORMED 

< ~nions/IC / TOC TOX TPH-418.1 Oil and Grease Alkalinity 

Ammonia BOD/COD Chloride ~romium-Vl/ pH (NOiN02') 
Sulfate TDS TKN Phosphate 

SAMPLES/MA TRIX 

:Yl \ \c'-{. l :Jll F:4<.. :f\\ F~"? :r ll I=- 4 'I ~f I Jc l/5 

,> 0 I f 

~echnka~:.::c:;~::~:::::::n7?ES8. :°..~~~~.~~:A1.~: .................................. YG NIA 

Comments: · 

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

Initial calibrations performed on all instruments? .. ............ .. .... .. .......... .... .... ....... .... .... ...... .... .... .. ........... . Yes 

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

ICY and CCV checks performed on all instruments? .. .... ......... .. ............ ............ ............ .... ................. ... Yes No NIA 

ICY and CCV checks acceptable? ...... ... .. ..... .. .... .. .... ............ ....... .. .... ....... ..... .... .... .... .... .. ........ .. .............. Yes No NIA 

Standards traceable? ..... ...... ... ... ... ............. .. ..... ......... .. .. ... ..... ... ... .. .... ... .. ..... .... .. ... ...... .. ... ...... ....... ............ Yes 

Standards expired? ........ .... .... .. ...... .... .. ....... ... ... ...... .. ................ ...... .. .. ... .. ...... ...... .... .. .... .. ........ .......... .. .. .. Yes 

Calculation check acceptable? ...... ............ ... ....... .. ...... .. ............ ........... ...... ... .... .... ... .... .... .. .. .. .. .. .... .......... Yes 

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

000019 
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HNF-20433 REV 0 

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST 

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

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

ICB and CCB results acceptable? (Levels D, E) ....... ..... ...... .. .... ...... ..... ... .. ...... .... ... ........ ... .. .. .... ............. Yes No NI A 

Laboratory blanks analyzed? ................... ... ... .... .... ... ....... ...... ........ ... ..................................... ....... ......... ~No NIA 

Laboratory blank results acceptable? .................. ... .... .... ....... .. .... ..... .. .... .......... ...... .. .................... .... .... . G;J No NIA 

Field blanks analyzed? (Levels C, D, E) ... .. .... .. ..... .... ......................... ... .... .. ... ... ... ............ :··········· .. · ... · ... Yes@NIA 

Field blank results acceptable? (Levels C, D, E) ......... .. ...... .. ..... .. .. ...... ..... .. ............. .... ............. ... .... .... ... Yes No('@ 

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

. Comments: \[\.. o ~ 

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

Spike samples analyzed? .... .. ... ......... ..... ..... .. ... ..... ... ... ... ........... ... ..... .. ... .............. .... ................ ... .. .... ... .. ~o NIA 

Spike recoveries acceptable? ........................... ................. ..... ... .. .... .. ......... ... ....... .... .... ..... ...... .... .......... @ No NIA 

Sike standards NIST traceable? (Levels D, E) .... ...................... .. .............. .......... ..... .... .... .... .. ... ... ..... .. .... Yes N~ 

Spike standards expired? (Levels D, E) ......... .... ... ... ..... .... ... ... ...... ..... .. .. .. ...... .. ... ............ .. ............... .. .... . Yes No ~ 
LCSIBSS samples analyzed? ...... .. ......... .... .. ..... ... .. .. .... ......................... .......... ....... .. .. ....... ................ .. . (3 No NIA 

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

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

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

Performance audit sample(s) analyzed? .... .. ................. .. .. ....... ...... .. ............ ............ ....... .... ... .. .. ..... ...... ... Yes@) NIA 
Performance audit sample results acceptable? .......... ................ .. ...................... .. ... .. ..... ..... ..... ... .. ... .. .... .. Yes No @. 
Comments: . o ---:P-,4·5 
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HNF-20433 REV 0 

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST 

~uplicat:::i::::~ a~~:::::~; ~:.~~~ .. ~~ ....... .. .. .... .... ...... ......... .... ....... ............ .. .......... .. ....... ....... . Q No 

Duplicate results acceptable? ..... ....... .......... ... ... ..... .... ..... ......... ............... ...... ..... .... .. ... .. ..................... .. (;;} No 

MS/MSD standards NIST traceable? (Levels D, E) ...... .. .......... .. ....... .... ........ ..................... ............... ..... Yes No 

MSIMSD standards expired? (Levels D, E) ...... .. .. .. .. .. .. .... .... ............. ............ .. .............. .... ..................... Yes No 

Field duplicate RPO values acceptable? ....... ................. ......... ...... .................... .. ...... ..... ..... ...... .. .... ....... .. Yes No 

Field split RPO values acceptable? ........... ............. .... ..... .... ..... ... ................... ........... ... ........................... Yes No 

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

NIA 

NIA 

Comments: ________________________________ _ 

6. HOtDING TiMES (all levels) _ 

Sainples properly preserved? ....... ... ..... .... .... ... ....... ......... .. ...... .. ... ......... ... .......... ..... .. .... .. ............. .. ....... G No NIA 

~:~:::'.dmgt;:•:;~:~··:········~··ii··.······0R·/·r······································ Yes@ NIA 

b,tv--.k/n1i-Y1.h - ~ <'2..)S - S--cJ,_/ 
I 
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HNF-20433 REV 0 

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST 

. . 

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels) 

Results reported for all requested analyses? ... ..... ....... .. .... ... ........ .. ... ... ......... .. ....... .... ..... .. ... ...... ..... .... .. . @ No NIA 

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

Samples properly prepared? (Levels D, E) ... ............ .... ... .. .. ...... ..... ....... .. .. ..... ..... ...... .... .. .... .......... .. ... .. ... ~No~ 

Detection limits meet RDL? .. ..... ... ..... ... ... .. ..... ...... .. .... ... ... .. .. ........ ..... ........ .... ..... .. ... ...... .. ... ..... .. ..... ..... ... ~o NIA 

Transcription/calculation errors? (Levels D, E) .. ...... ... .... ...... .. ..... ... ... .... ... ... .. ... ........ .. .. .... .... .. ......... ...... Yes N'(5 

Comments: ________ _ _ _______________ ____ _ __ _ 
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Additional Documentation Requested by Client 
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Lionville Laboratory, Inc. 

INORGANICS METHOD BLANK DATA ~y PAGE 06/15/06 

. CLIENT: TfflJHANFORD RC-051 1(0328 

NORK ORDER : 11343-606-00l-9999-00 

SAMPLE SITB. m ANALYTE 

-------------------- -•=•=•------~--------·-
llLANKl.O 06LICA56-MB1 Nitrate by IC 

BIANKlO 06LVI034-MB1 Olromium VI 

BLANIClO 06LH3047-MB1 l:fitrate Nitrite 

LVL LOT#: 0604L865 

RESULT 

REPORTING 

UNITS LIMIT 

2 . 50 u "'3/icG 2.50 

0.20 u MG/KG 0 . 20 

0.20 u !"13/KG 0 . 20 

000024 

DILUTION 

FACTOR 

1.0 

1.0 

1.0 

000000008 



Lionville Laboratory, Inc. 

INORGI\NICS ACCURACY REPORT 06/15/06 

CLIENT1 TNUHANFORD RC-051 K0328 

WORK ORDBR: 11343·.606-001-9999-00 

LVL LOT#: 0604L865 

SPil<ED INITIAL SPIKED 

SAMPLE SITE ID ANALYTE SAMPLB RBSOLT . AMOmrl' IRECOV 

saE::===s•=••••••·•• ---------------------- ------- ........ =·==•:= · .•-==a:=~= 
-001 JllKU Soluble Chromium VI s.o 0.34 3.9 119 . 2 

-004 Jlll<44 Nitrate by IC 50,6 2.48u 50.0 101 . 3 

Nitrate Nitrite 4,4 0.20u s.o 88 . 6 

BLANJClO 06LICAS6-MB1 Nitrate by IC 49.1 2.50u so.o 98.3 

BLANXl.0 0fiLVI034-HBl Soluble Chroraium VI 3 . 9 0 . 20U 4.0 98.2 

Insoluble Chromium VI 1110 0.20u 1040 107.1 

BLANXl.0 06LN3047-MB1 Nitrate Nitrite 5.2 0 . 20u 5 . 0 103.2 
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DILUTION 
FACTOR(SPK) 

c:2•s•:z•=..-

1 . 0 

1.0 

1.0 

1.0 

1.0 

100 

1.0 

000000009 



Lionville Laboratory, Inc. 

INORGANICS PRBCISION REPORT 06/15/06 

CLil!NT : TNUHANFORD RC-051 K0328 
WORJC ORDER : 1l.343-606-001-9999-00 

SP.MPLE SITE ID ANALYTE 

LVL LOT# : 0604L86S 

INITIAL 

RESULT REPLICATE RPO 

•••--•••••==• m•••••• •••••••••••••••-•••-•- -~•••••• ••••••••• ••••••s 
-OOlREP J11X4l 

- 004REP J11K44 

;·• . .-: :,, • ~;• I~-\, :..:::•• • 

Chromium VI 
Nitrate by IC 
Nitrate Nitrite 

0.34 

2 . 48u 

0.20U 

0 .43 
2 .49\l 

0.20\l 

·0 0 0026 

23.9 

NC 
NC 

DILUTION 
FACTOR (REP) 

=a~::;:::::11: = ==: 

1 . 0 

1.0 

1.0 

000000010 



Date: 
To: 
From: 

23 August 2006 
Washington Closure Hanford (technical representative) 
Techlaw, Inc. 

Project: 100 Area and 300 Area Component of the RCBRA - Incremental Soil 
Sampling 

Subject: Pesticide/PCB/Herbicide - Data Package No. K0328-LLI 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. K0328 
. prepared by Lionville Laboratory Inc. (LU). ·. A list of samples validated along with 
the analyses reported and the method of analysis is provided in the following table. 

J11K41 4/24/06 Soil C See note 1 
J11K42 4/24/06 Soil G See note 1 

' J11K43 4/24/06 Soil C See note 1 
J11K44 4/24/06 Soil C See note 1 
J11K45 4/24/06 Soil C See note 1 

1 - Pesticides by 8081 A, PCBs by 8082 and chlorinated herbicides by 81 51 A. 

Data validation was conducted in accordance with the Washington Closure Hanford 
(WCH) validation statement of work and the 1 00 Area and 300 Area Component of 
the RCBRA Sampiing & Analysis Plan (DOE/RL-2005-42, Rev. 0, October 2005). 
Appendices 1 through 5 provide the following information as indicated below: 

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

DATA QUALITY OBJECTIVES 

. Holding Times & Sample Preservation 

Sample data were assessed to ascertain whether the holding time requirements 
were met by the laboratory. The hpiding time requirements are as follows: Soil 
samples must be extracted within i 4 days of the date of sample collection and 
analyzed within 40 days from the date of extraction. 

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

The nature of the incremental sc1mpling process precludes sample preservation by 
cooling. Per WCH instruction, this validation does not include examining the 
sample preservation cooling parameters of the WCH validation procedures. 

All holding times were acceptable. 

· Method Blank 

Method blank analyses are performed to determine the extent of laboratory 
contamination introduced throl!gh sampling, sample preparation or analysis. At least 
one method blank analysis must be conducted fqr every 20 samples. Method 
blanks should not contain tc1rget compounds at a concentration greater than 
required quarititation limit (ROL). If target compounds are present, sample results 
less than five times the blank concentration are qualified as undetected and flagged 
"U". If the sample result is less than five times the blank concentration and less . 
than ROL, the result is quaiifiedas undetected and elevated to the ROL. 

All method blank results were acceptable. 

Field Blanks 

No field blanks were submitted for analysis . 

· Accuracy 

Matrix Spike & Laboratory Contr()I 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 80% to 120%. If spike recoveries are 
outside control limits, detected sample results less than five times the spike 
concentration are qualified as estimates and flagged "J". Non-detected sample 
results with spike recoveries outside control limits are qualified as estimates and 
flagged "UJ". Sample results greater than five times the spike concentration 
require no qualification . 
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Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all 
toxaphene and picloram results were qualified as estimates and flagged fl J". 

Due to the lack of a matrix spike analysis, all pesticide results were qualified as 
estimates and flagged "J". 

Due to the matrix spike and matrix spike duplicate results being lost due to 
interference, all dichloroprop results were qualified as estimates and flagged fl J". 

Due to matrix spike and matrix spike duplicate results outside CC limits (163% & 
179%), all detected dinoseb results (J 11 K41 & J11 K44) were qualified as 
estimates and flagged fl J". 

Due to a matrix spike recovery outside QC limits (10%), all dicamba results were 
qualified as estimates and flagged "J". 

All other accuracy results were acceptable. 

Surrogate Recovery 
. . 

The analysis of surrogate compounds provides a measure of performance for 
individual samples. Matrix-specific surrogate compound recovery control windows 
have been established by the labori3tory. When a surrogate compound recovery is 
outside the control window, all positively identified target compounds associated 
with the unacceptable surrogate recovedes are qualified as estimates and flagged 
"J". Non-detected compounds with surrogate recoveries less than the lower 
control limit are qualified as having an estimated detection limit and flagged "UJ''. 
Non-detected compounds with surrogate recoveries above the upper control limit 
require no qualification. 

Due to a surrogate recovery outside QC limits (38%), all chlorinated herbicide 
results in sample J 11 K44 wer~ qualified as estimates and flagged "J". 

All other surrogate results were acceptable. 

· Precision 

Matrix Spike/Matrix Spike Duplicate Samples 

Matrix spike/matrix spike duplicate results provide matrix-specific information on 
the precision of the method for specific target compound classes. Precision is 
expressed as the relative percent difference (RPO) between the recoveries of 
duplicate matrix spike analyses performed on a sample. For soil samples, results 

000003 



must be within RPO limits of plus/minus 20%. If RPO values are out of 
specification and the sample concentration is less than five times the spike 
concentration, all associated detected sample results are qualified as estimates and 
flagged "J". If RPO values are out of specification and the sample concentration is 
greater than five times the spike concentration, no qualification is required. 

Due to the lack of a matrix spike and matrix spike duplicate analysis, all toxaphene 
and picloram results were qualified as estimates and flagged "J". 

Due to the lack of a matrix spike analysis, all pesticide results were qualified as 
estimates and flagged "J". 

. . . 
Due to an RPO outside QC limits (137%), all dicamba results were qualified as 
estimates and flagged "J". 

Due to an RPO outside QC limits (57%), all 2,4-D results were qualified as 
estimates and flagged II J ". 

Due to an RPO outside QC limits (42%), all 2,4,5-T results were qualified as 
estimates and flagged II J ". 

Due to the matrix spike and matrix spike duplicate results being lost due to 
interference, all dichloroprop results were qualified as estimates and flagged 11J". 

All other precision results were acceptable. 

Field Duplicate Samples 

No field duplicates were submitted for analysis. 

Analytical Detection Levels 

Reported analytical detection le_vels are compared against the project specific ROLs 
to ensure that laboratory detection levels meet the required criteria. All toxaphene 
results exceeded the RQL. Under the WCH statement of work, no qualification is 
required. 

· Completeness 

Data Package No. K0328 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%. 
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MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

The following minor deficiencies were noted: 

• Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all 
toxaphene and picloram results were qualified as estimates and flagged "J ". 

• Due to the lack of a matrix spike analysis, all pesticide results were qualified as 
estimates and flagged "J ". 

• Due to the matrix spike and matrix spike duplicate results being lost due to 
interference, all dichloroprop results were qualified as estimates and flagged "J". 

• Due to matrix spike and matrix spike duplicate results outside QC limits (163% & 
179%), all detected dinoseb results (J11 K41 & J 11 K44) were qualified as 
estimates and flagged "J''. 

• Due to a matrix spike recovery outside QC limits ( 10%), all dicamba results were 
qualified as estimates and flagged "J". 

• Due to a surrogate recovery outside QC limits (38%), all chlorinated herbicide 
results in sample J 11 K44 were qualified as estimates and flagged "J". 

• Due to an RPO outside QC limits (137%), all dicamba results were qualified as 
estimates and flagged "J". 

• Due to an RPO outside QC limits (57%), all 2,4-D results were qualified as 
estimates and flagged II J". 

• Due to an RPO outside QC limits (42%), all 2,4,5-T results were qualified as 
estimates and flagged II J". 

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

All toxaphene results exceeded the RQL. Under the WCH validation statement of 
work, no qualification is required. 

ooooos 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with the 
procedures herein 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 quantitation limit is an estimate. 

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

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

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

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 

000009 

• • • • . • ·.i_ • ~ :: • 



PESTICIDE/PCB/HERBICIDE DATA QUALIFICATION SUMMARY* 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Toxaphene J All No MS, MSD or LCS 
Picloram 
All pesticides J All No MS analysis 
Dicloroprop J All MS interference 
Dinoseb J J11K41,J11K44 MS/MSD recovery 
Dicamba j All MS recovery 
All herbicides j Jl1 K44 Surrogate recovery 
Dicamba j All RPO 
2,4-0 
2,4,5-T 

* - 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 
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Qualified Data Summary and Annotated Laboratory Reports 

000011 
~ ,· . . · '· :.- ~, 



C 
C 
0 
0 

-~ 

N 

PESTICIDE/PCB/CHLORINATED HERBICIDE ANALYSIS, SOIL MATRIX, (UG/KG) 

Project: WASHINGTON CLOSURE HANFORD 
Page of 2 -- --

Laboratory: LU SDG: K0328 
Sample Number J11K41 J11 K42 J11K43 J11 K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 

Extraction Date 5/3/06 5/3/06 5/3/06 5/3/06 5/3/06 
Analysis Date 5/6/06 5/6/06 5/6/06 5/6/06 5/6/06 
PCB RQL Result a Result a Result a Result a Result a 
Aroclor-1016 13 U 13 U 13 U 13 U 13 U 
Aroclor-1221 13 U 13 U 13 U 13 U 13 U 
Aroclor-1232 16.5 13 U 13U 13 U 13 U 13 U 
Aroclor-1242 16.5 13 U 13 U 13 U 13 U 13 U 
Aroclor-1248 13U 13 U 13 U 13 U 13 U 
Aroclor-1254 16.5 13 U 13 U 13 U 13 U 13 U 
Aroclor-1260 16.5 13 U 13 U 13 U 13 U 13 U 

Sample Number J11K41 J11K42 J11K43 J11K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
Extraction Date 5/3/06 5/3/06 5/3/06 5/3/06 5/3/06 
Analysis Date 5/6/06 5/6/06 5/6/06 5/6/06 5/6/06 
Pesticide RQL Result a Result a .Result a Result a Result a 
Alpha-BHC 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Gamma-BHC (Lindane) 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Beta-BHC 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Heplachlor 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Delta-BHC 5 1.3. UJ 1.3 UJ 1.3 .UJ 1.3 UJ 1.3 UJ 
Aldrin 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Heptachlor Epoxide 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Endosulfan I 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Dieldrin 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
4,4'-DDE 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Endrin 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Endosulfan II 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
4,4'-DDD 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Endosulfan Sulfate 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
4,4'-DDT 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Methoxychlor 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Endrln Ketone 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Endrin Aldehyde 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
alpha-Chlordane 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
gamma-Chlordane 5 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 
Toxaphene 5 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

Laboratory applied non-detect qualifiers "U" have been included In this table to minimize miss-Interpretation of results. All other qualifiers shown were applied during validation. 



PESTICIDE/PCB/CHLORINATED HERBICIDE ANALYSIS, SOIL MATRIX, (UG/KG) 

Project: WASHINGTON CLOSURE HANFORD 
Page 2 of 2 -- --

Laboratory: Lionville Laboratory Inc. 
Case: SDG: K0328 
Sample Number J11K41 J11K42 J11 K43 J11K44 J11K45 
Remarks 
Sample Date 4/24/06 4/24/06 4/24/06 4/24/06 4/24/06 
Extraction Date 5/3/06 5/3/06 5/3/06 5/3/06 5/3/06 
Analvsls Date 5/6/06 5/6/06 5/6/06 5/6/06 5/6/06 
Chlorinated Herbicides RQL Result Q Result Q Result Q Result Q Result Q 
Dalapon 100 33 U 33 U 11 33 UJ 33 U 

Dicamba 100 8.7 J 33 UJ 33 UJ 33 UJ 33 UJ 
Dichloroprop 100 44 J 33 UJ 440 J 340 J 110 J 
2,4-D 100 33 J 33 UJ 33 UJ 66 J 33 UJ 
2,4,5-TP (Sllvex) 100 17 U 17 U 17 U 17 UJ 17 U 
2,4,5-T 100 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 

Dinoseb 100 16 J 17 U 17 U 11 J 17 u 
2,4-DB 100 210 220 17 U 17 UJ 17 U 

Pentachlorophenol 100 17 U 17 U 17 U 17 UJ 17 U 

Picloram 100 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 

Laboratory applied non-detect quallflers "U" have been included in this table to minimize miss-interpretation of results . All other qualifiers shown were applied during validation. 



RFW Batch Number; 0604L8§5 

Sample 
Information 

Surrogate: 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 

Cust ID: 

RFW#: 
Matrix: 

D.F.: 
Units: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

. Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Cust ID: 

Sample RFW#: 
~Information Matrix: 
._I 

D.F.: a 
C Units: 

~ 
~Surrogate: Tetrachloro-m-xylene 

Decachlorobiphenyl 

Aroclor-1016 _________ _ 
Aroclor-1221 _________ _ 
Aroclor-1232 _________ _ 
Aroclor-1242 _________ _ 
Aroclor-1248 _________ _ 
Aroclor-1254 _________ _ 
Aroclor-1260 _________ _ 

PCBs by GC 
Client; TNU-HANPORD RC-051 

Jl1K41 

001 
SOIL 

1.00 
UG/KG 

102 t 
102 t 

13 u 
13 u 
13 u 
13 0 
13 u 
13 u 
13 u 

Jl11C45 

00S 
SOIL 

l.00 
UG/KG 

101 
98 

13 
13 
13 
13 
13 
13 
13 

t 
t 

u 
u 
u 
u 
u 
u 
u 

JllK42 

002 
SOIL 

1.00 
UG/KG 

106 % 
103 \-

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

PBLltGT 

06LJl:0354-MB1 
SOIL 

1.00 
UG/KG 

91 
87 

13 
13 
13 
13 
13 
13 
13 

t 
t 

u 
u 
u 
u 
u 
u 
u 

work 

J11K43 

003 
SOIL 

1.00 
UG/KG 

98 \ 
95 t 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

PBLICGT BS 

06LB0354-MB1 
SOIL 

1.00 
UG/KG 

107 % 
104 % 

104 % 

13 U 
13 · U 
13 U 
13 U 
13 

97 
u 
% 

Report Date: 05/11/06 12 : 09 
Order: 11343606001 Page; 1 

J11K43 J11K43 Jll1C44 

003 MS 003 MSD 004 
SOIL SOIL SOIL 

1.00 1.00 1.00 
UG/KG UG/KG UG/KG 

104 t 110 % 99 %-

103 t 107 % 98 % 

96 \- 95 % 13 u 
13 u 13 u 13 u 
13 u 13 u 13 u 
13 u 13 u 13 u 
13 u 13 u 13 u 
13 u 13 u 13 u 

95 \- 91 t 13 u 

U= Analyzed, not detected. Jc Present below detection limit. B• Present in blank. NR• Not reported. NSa Not spiked. 
t~ Percent recovery. D= Diluted out. I• Interference. NA- Not Applicable. *• Outside of EPA CLP QC 

Iii 
(S) 
(S) 
(S) 

(S) 
(S) 
(S) 

(S) 
(S) 



Pesticide/PCBs by GC, CLP List Report Date: 05/17/06 14:35 

RFW Batch Number: 0604L865 Client; 'I'NUWUlFORD RC-051 K0328 work Order; 11343606001 Page: 1 

Sample 
Information 

Surrogate: 

Cust ID: 

RFW#: 
Matrix: 

D.F.: 
Units: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

JllK41 

001 
SOIL 

4.00 
UG/KG 

124 * \ 
123 * \-

JlllC42 Jll1C42 

002 002 MSD 
SOIL SOIL 

4.00 4.00 
UG/KG UG/KG 

131 * \' 137 * t 
137 * \' 133 _ * t 

Jlllt43 Jll1C44 JllK45 

003 004 005 
SOIL SOIL SOIL 

4.00 4.00 4.00 
UG/KG UG/KG UG/KG 

127 * \ 126 * \' 117 \ 
124 * % 126 * \ 118 %-

-------~-------------------------------------fl------------fl•-====~==•s~fl•-•s==•-----fl=-~==c===~==flm===-a••--•-fl 
r Alpha :..BHC__________ l.3 u :r l.3 u T 115 t . 1.3 u J" 1.3 uy- 1.3 u j--
, gamma-BHC (Lindane)_______ 1.3 u 1.3 U 116 t l.3 u ' 1.3 u 1.3 u 
Beta-BHC____________ 1.3 U 1.3 U 117 \' 1.3 U l.3 U 1.3 U 

, Heptachlor___________ 1. 3 U 1. 3 U 114 t 1. 3 u 1. 3 u 1. 3 u 
f Delta-BHC____________ 93 U 1.3 u 1.3 u % 1.3 
,,Aldrin_____________ 109 U 1.3 . u 1.3 u t 1.3 
. Heptachlor epoxide________ 113 u 1.3 u 1.3 u t 1.3 
• gamma-Chlordane_________ 111 u 1.3 u 1.3 tJ t 1.3 

,: • Endosulfan I 111 . u :1.3 u 1.3 u t. 1. 3 
;· :O " alpha-Chlordane_________ 113 u 
.-: o . 4,4'-DDE . 110 U 

1.3 u 
·1.3 u 

1.3 u 
1.3 u 

\' 1.3 
t 1.3 

\·iO • Dieldrin.______________ 109 U ·1.3 u 1.3 u t 1.3 
\C • Endrin. ____________ ___,.. 111 U 

\ ;,.. , 4,4'-DDD____________ 117 U 
. . '1.3 u 1.3 u \' 1.3 

·1.3 u 1. 3 u ·t 1.3 
:--:CIT , Endosulfan II__________ 110 u -1.3 u 1.3 u t 1.3 

, 4, 4' -DDT____________ 88 U 1.3 U · 1.3 u % 1.3 
~Endrin aldehyde_________ 112 u 1.3 u 1.3 u t 1.3 
. Endosulfan sulfate________ 106 u 1.3 u 1.3 u t 1.3 

· Methoxychlor__________ 108 U 1.3 u 1.3 u \' 1.3 

. Endrin ketone__________ 116 U 1.3 u 1.3 u t 1.3 

•Toxaphene____________ 13 U 13 u 13 u u 13 

U• Analyzed, n9t detected. J• Present 
%• Percent recovery. D= Diluted out. 

below detection limit. B= Present in blank. NR• Not 
I= Interference. NA= Not Applicable. *= Outside 

1.3 u 1.3 u 
1.3 u 1.3 u 
1.3 u 1.3 u 
1.3 u 1.3 u 
1.3 u 1.3 u 

. 1.3 u 1.3 u 
1.3 u 1.3 u 
1.3 u 1.3 u 
1.3 u 1.3 u 
1.3 u 1. 3 u 
1.3 u 1.3 u 
1.3 u 1. 3 u 
1.3 u 1.3 u 
1.3 u 1.3 u 

· l. 3 u 1.3 u 
1.3 u 1.3 u 

13 u 13 u 

reported . . NS• Not spiked. 
of EPA CLP QC 

jilL 1~ 

-D 
(S) 
(S) 
(S) 
(S) 
(S) 
(S) 
(S) 
(S) 

\ 
\ 

·, 
\ 



Pesticide/PCBs by GC, CLP List Report Date: 05/17/06 14:35 
RFW Batch Number: 0604L865 Client: TIIURAN'PQRD RC-051 K0328 work Qrderi 11343606001 Paget 2 

Sample 
Information 

Surrogate·: 

Cust ID: 

RFW#: 
Matrix: 

D. F.: 
Units: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

PBLKGQ 

OEiLB:0353-MBl 
SOIL 

1.00 
UG/KG 

118 
104 

PBLKGQ BS 

06LB0353-MB1 
SOIL 

1.00 
UG/KG 

110 t 
94 t 

===========•===?••====•============zsm=====~=fl=====~===~==fl=======c=•••fl•••••==~=~==fl==~~======•~flcss••••ec===fl 
Alpha-BHC___________ 0.33 U 115 t; . 
gamma-BHC (Lindane)_______ 0.33 u 111 t 
Beta-BHC____________ 0.33 U 117 t 
Heptachlor___________ 0.33 U 106 t 
Delta-BHC___________ 0.33 
Aldrin_____________ 0.33 
Heptachlor epoxide________ 0.33 
gamma-Chlordane_________ 0.33 
Endosulfan I__________ 0.33 
alpha-Chlordane_________ 0.33 

~,4'-DDE___________ 0.33 
3°ieldrin___________ 0.33 
CEndrin_____________ 0. 33 
~4,4' -DDD___________ 0.33 
(.;)Endosulfan II__________ O. 33 

4,4'-DDT____________ 0.33 
Endrin aldehyde_________ 0.33 
Bndosulfan sulfate________ 0.33 
Methoxychlor__________ 0.33 
Endrin ketone__________ 0.33 
Toxaphene _________ -,--__ 3.3 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

91 % 
108 !j, 

105 t 
102 t 
105 t 
102 t 
103 t 
109 t 
110 %-

102 t 
104 t 
101 t 

96 % 
97 t 

101 t 
101 t 
3.3 u 

~~1)C!o 

U= Analyzed, not detected. J• Present below detection limit. B• Present in blank. NR~ Not reported. NS= Not spiked. 
t= Percent recovery. o .. ·niluted out. I• Interference. NA= Not Applicable. •.;. Outside of EPA CLP QC 



Herbicides, Special List Report Date: 06/28/06 15:51 

BfW Batch Number; 0604L86S Cli~nt; TNUHANFORD RC-051 ICOJ28 WQrk QrQ~r; UJ4J§Q~QQ1 Pii!9~i 1 

Cust ID: Jll1C41 J11K42 J11K43 J111C43 JlllC43 Jl1K44 

Sample RFW#: 001 002 003 003 MS 003 MSD 004 
Information: Matrix:· SOIL SOIL SOIL SOIL SOIL SOIL 

D.F.: 1.00 .l.00 1 .. 00 1.00 1.00 1.00 
Units: UG/KG UG/KG UG/KG UG/KG OG/KG UG/KG 

Surrogate: DCAA 62 t 53 t 58 t 50 t 49 t 38 * t 
==~==••••••••••••••=~~~-~••••••••••aza===~===fl••••••••••••fl•••••••••••afl•=a=~==••~==fl===~~=cmsx==fl=======c====fl 
Dalapon 33 u .33 u 11 J 84 \' 68 t 33 U'J 
Dicamba 8.7 ?r. -33 UJ 33 u .J 54 t 10 * % 33 U:1 
Dichloroprop 44 :J 33 u:r 440 r .I \- .I % 340 .:r 
2,4-D 33 u :r 33 or 33 Uj 116 t 64 t 66 :r 
2,4,5-TP (Sil vex) 17 u 17 u 17 u 89 t 73 t 17 u-f 
2,4,5-T 17 u .:r 17 u .:r 17 Uj 93 t 61 t 17 UJ 
Dinoseb 16 ~:r 17 u 17 u 163 * t 179 * % 11 "41' 
2,4:-DB 210 

,;' 

220 17":"UJ 17 u 70 t 59 % 
Pentachlorophenol 17 u 17 · u 17 u 121 1; 143 t 17 u r-
Picloram 17 u-:f 1'1 u:r 17 U:f NS \' NS t 17 u ...,..-

. · u .... Analyzed, .- not : detected. J = Present · -below: detection limit"' B• Present in blank~ NR• Not reported. NS• Not spiked. ,3 ·. t• Percent recovery. D= Diluted .out, ,: .I• Interference . . NA= Not Applicable. · *• Outside of BPA CLP .QC 

0 
0 

··•· .;.. . "1 

1/"l 
(S) 

(S) 

(S) 

(S) 
(S) 

(S) 
(S) 
(S) 



RFW Batch Number: 0604L865 

Cust ID: 

Sample 
Information 

RPW#: 
Matrix: 

D.F.: 
Units: 

ttero1c1aes, ~pecia~ ~iac Keporc uace: Ub/~~/Ub ~~=~~ 
Client; TNUHANFORD RC-051 ~0328 Work Order; 11343606001 Page: 2 

Jlltc45 

005 
SOIL 

1.00 · 
UG/KG 

PBLICHV 

06LK0365-MB1 
SOIL 

. 1.00 
UG/i<G 

PBLICHV BS 

06LE0365-MB1 
SOIL 

1.00 
UG/KG 

Surrogate: DCAA 47 t 6.2 \ 49 % i . ! 
--~--------••c••-•c=•--------------~---=~==~=fl========•=--fl--=--~-=~==afl=•=---------fl---~-sa2====fl--=======~=~fl 
Dalapon 33 u 33 u 94 % 
Dicamba 33 u:f 33 u 97 t 
Dichloroprop 110 ::r 33 u 103 t 
2,4-D 33 u:r 33 u 108 t 
2,4,5-TP (Sil vex) 17 u 17 u 100 t 
2,4,5-T 17 u:f 17 u 93 t 
Dinoseb 17 u 17 u l47 " 2,4-DB 17 u 17 u 85 t . 
Pentachlorophenol 17 u 17 u 105 t 
Picloram 17 UJ 17 u NS \- . 

·U?.t Analyzed, · not detected. J= . Pr.esent below detection limit. · B• Present in blank. NR= Not reported. NS• Not spiked'. 
\• ··Percent recovery. D= ,Diluted out. · I• .. Interference. · NA• Not Applicable. - •., Outside of BPA CLP QC 

C .. C 
0 
0 
I-A 
[rJ 



Appendix 4 
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Laboratory Narrative and Chain-of-Custody Documentation 
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Client: TNU-HANFORD RC-051 
LVL #: 0604L865 
SDG/SAF # K0328 / RC-051 

PCB 

Case Narrative 

Five (5) soil samples were collected on 04-24-2006. 

w.o. #: 11343-606-001-9999-00 
Date Received: 04-26-2006 

The samples and their associated QC samples were extracted on 05-03-2006 and analyzed 
according to Lionville Laboratory SOPs based on SW846, 3rd Edition procedures on 05-05,06-
2006. The extraction procedure was based on method 3540C and the extracts were analyzed based 
on method 8082. All soil samples are reported on a dry weight base unless requested by the client, 
required by the method or noted otherwise . . 

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

1. Discrepancies from the Sample acceptance policy have been recorded on .the Sample 
Receipt Checklist. 

2. Samples were extracted and analyzed within required holdmg time. 

3. The samples and their associated · QC samples received Copper-Sulfur and Sulfuric Acid 
cleanups · according to Lionville Laboratory SOPs based on SW846 methods 3660A and 
3665A respectively. 

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

5. All surrogate recoveries were within acceptance criteria. 

6. The blank spike recoveries were within acceptance criteria. 

7. All matrix spike recoveries were within acceptance criteria. 

8. · The results for soil samples were reported on a wet-weight basis. 

9. The initial calibrations associated with this data set were within acceptanc~ criteria. 

000020 
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10. The continuing calibration standards analyzed prior to sample extracts were within 
acceptance criteria. 

11. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state 
accreditations. For a complete listing of accrediting authorities and the corresponding 
analytes/methods, please contact your Project Manager. 

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

!liiif~ 4 I~ r Laboratory Manager 
Lionville Laboratory Incorporated 

kim\r.\groupldata\pest\tnu hanford\0604-S65.pcbs 
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Case Narrative 

Client: 1NU-HANFORD RC-051 
L VL #: 0604L865 

w.o. #: 11343-606-001-9999-00 
Date Received: 04-26-2006 

SDG/SAF # K0328/RC-05 l 

CHLORINATED PESTICIDES 

Five (5) soil samples were collected on 04-24-2006. 

The samples and their associated QC .samples were extracted on 05-03-2006 and analyzed 
according to Lionville Laboratory SOPs based on SW846, 3rd Edition procedures on 05-08,11-
2006. The extraction procedure was based on method 3540C and the extracts were analyzed based 
on method 8081. All soil samples are reported on a dry weight base unless requested by the client, 
required by the method or noted otherwise. 

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

1. Discrepancies from the Sample acceptance policy have been recorded on the Sample 
Receipt Checklist. 

2. Samples were extracted and analyzed within required holding time. 

3. The samples and their associated QC samples received Copper-Sulfur cleanups according to 
Lionville Laboratory SOPs based on SW846 methods 3660A respectively. 

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

5. · Ten (10) of sixteen (16) surrogate recoveries were outside acceptance criteria A copy of the 
Sample Discrepancy Report (SDR# 06GC159) has been enclosed. 

6. All blank spike recoveries were within acceptance criteria. 

7. All matrix spike recoveries were within acceptance criteria. 

8. The results for soil samples were reported on a wet-weight basis. 

9. All samples required a 4-fold instrument dilutions due to matrix. Reporting limits have been 
adjusted to reflect the necessary dilutions. 

The results presented in this rqxxt relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of 

the analytical data. Therefore, this report should only be reproduced in its entirety of I ~ pages. 
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10. The initial calibrations associated with this data set were within acceptance criteria. 

11. The continuing calibration standards analyzed prior to sample extracts were within 
acceptance criteria. 

12. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state 
accreditations. For a complete listing of accrediting authorities and the corresponding 
analytes/methods, please contact your Project Manager. 

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

kimlr:\group\data\pest\tnu banford\0604-865.pst 
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Lio·nville Laboratory Sample Discrepancy Report (SOR) SDR #: 1)66, c.. /✓J 

Initiator. ----';;WJ,_,__Vi_,_ __ _ Batch: l)bo-/l It/ Parameter: pL,sir-
Samples:a:1, OOL, oof4iJ, ~a:#1 Matrix: ·.S0 ,,.__ Date: ..,j~ c; 

Client: Method: sw846/MCAWNKii.iJ ·~Prep Batch: OIJl.4-o.3~.3 
~~ . . 

1, Reason for SOR 
a. COC Discrepancy Tech Profile Error _ Client Request . _ Sampler Error on C-0-C 

- . Transcription Error _ Wrong Test Code Other ________ _ 
b. General Discrepancy 
_ Missing. Sample/Extract· ·· _-· Container·Brok1m _ Wrong Sample Pulled 

Hold Time Exceeded _ Insufficient Sample• _ Preservation Wrong = Improper Bottle Type _ Not Amenable to Analysis 
* . . Note : Verified by [1..o!r.ln] or (Prep c;;roup] (circle) ... signature/date: ___________ _ 

_ Label I D's Illegible 
Received Past Hold 

ctzr~;:c'ev~~::ffs;,a,;r· ~ nece:~:1- <o ~ / •• c~t;U. 

2. robabie Caus s(s) - ·. · · · · ~~ ,,,..,u 

. ® ~C:L ~~ 
3~ Discussion and Proposed Action 

_Re-log 
Entire Batch = Following Samples: ___ _ 

-Re-leach 
- Re-extract 
- Re-cf est - IQ 

Revise EDD = Change Test Code to----,--­
Place On/Take Off Hold (circle) 

_, 

- -- ·---.. -·-

4. Project ~nager lnstructions ... signature/date: _____________ _ 

_ Concur with Proposed Action 
_ Disagree with Proposed Action; See Instruction 

Include in Case Narrative 
Client Contacted: 
Date/Person ________ _ 

Add 
Cancel · 

5. Final AcUon ... signature/date: -:;rlli~~~~~f-t:tti.~-f--Y' Other Explanation: 
_ Verified re-[log][leach)[extract](dig 

Included in Case Narrative = Hard Copy COC Revised 
Electronic COC Revised = EDD Corrections Completed 

When Final Action has been recorded, forward original to QA Specialist for distribution and filing. 

Route Distribution of Completed SDR Route Distribution of Completed SOR 
X Initiator . _ Metals: Beegle 
Xlab General Manager. M. Taylor _ Inorganic: Perrone 
X Project Mgr: Stone/Johnson · _ GC/LC: Kiger 

_ Data Management Stilwell _ MS: Rychlak/Daley 
_ Sample Prep: Beegle/Kiger _ Log-in: Peny 

Admin: ___ _ 
Other. ____ _ 

QA-1 Os-A-0805 0 00024 

, ·,·· 
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Case Narrative 

Client: TNU-HANFORD RC-051 
L VL #: 0604L865 

w.o. #: l 1343-606-001-9999-00 
Date Received: 04-26-2006 

SDG/SAF # K0328/RC:-051 

HERBICIDE 

Five (5) soil samples were collected on 4-24-2006. 

The samples and their associated QC samples were extracted on 05-08-2006 and analyzed 
according to Lionville Laboratory SOPs based on SW846, 3rd Edition procedures on 05-30,31-
2006. The extraction and analysis procedures were based on method 815 lA. 

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

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Discrepancies from the Sample acceptance policy have been recorded on the Sample 
Receipt checklist. 

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

All samples results are reported on a wet-weight basis. 

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

One (1) of nine (9) surrogate recoveries were outside acceptance criteria. 

All blank spike recoveries were within acceptance criteria. 

Three (3) of sixteen ( 16) matrix spike recoveries were outside acceptance criteria. 

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

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

LvLI is NELAP accredited by the State of Pennsylvania and holds over 20 additional state 
accreditations. For a complete listing of accrediting authorities 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 a:nd for completeness, other than the conditions detailed above. Release of the 
data contained in this · hard-copy data package has been authorized by the laboratory 
Manager or a designee, as verified by the following signature. · 

.A Iain . . cls 
tel 2,,q le¼ 

Date 
v-·Labo atory Manager 

Lionville Laboratory Incorporated 
ojr:\group\data\hetb\lDu\0604-865 doc 
The results presented in this report relate ooly to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of 
the analytical data. Therefore, this report should only be reproduced in its entirety of f ~ O O OZ S 
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Lionville Laboratory Sample Discrepancy Report (SOR) SDR #: CG G(. Z2:%:: 
.... 

Initiator. _ _._G-'--="..-a-'-'--..... K-,:...~.cc.,i.--~-'---
Date: t; lit'} ti ~~=eter. .i1t;!J 

<i>IR Prep Batch: _...a.d'--!i&a~:S:::--Client: 'JWU,.... 

1. Reason for SOR 
·, 

a. COC Discrepancy Tech Profile Error _ · Client Request • _ Sampler Error on C-0-C . = Transaiption Error _ Wrong Test Code _ Other ________ _ 

·;: 
·­.. 

b. General Discrepancy 
_ Missing Sample/Extract· _ Container Broken _ Wrong Sample Pulled 

Hold lime Exceeded · ._ Insufficient Sample· _ Preservation Wrong = Improper Bottle Type _ Not Amenable to Analysis 
Note.: Ve~ by [Log-lnror[Prep Group] (ciltje) ... sfgnatln/date: -----------

_ Label ID's Illegible 
_ Received Past Hold 

c. Problem (Include au relevant specific results; attach data if necessary) ( ~?-,. • LCL= ~::J.' 
t .J .J 

2. Known or Probable Causes(s) 

·3. Discussion and Proposed Action 
_Re-k>g 

Entire Batch = Following Samples: _. ___ _ 
_ R~each 

Re-extract 
-Re-digest 

Revise EDD 
-Change Test Code to ___ _ = Place On/Take Off Hold (circle) 

4. Project Manager lnstructlons ... signature/date: ____________ _ 
_ Concur" with Proposed Action 
_ Disagree with Proposed Action; See Instruction 
_ Include in Case Narrative · 
_ Client. contacted: 

Date/Person ________ _ 
_ Add 

Cancel 
- .--? / / 

5. Final Actlon ... signatureJdate: ' A L ~ /l-JI?' L 
_ Verified re-{log}peachllEi~act/X,~itanalysisj (circle) 

· lnduded in Case Narrative . = Hard Copy cbc R~vised 
Electronic COC Revised = EDD Corrections Completed 

Other Explanation: 

..., 

When Final Action has been recorded, forward original to QA Specialist for distribution and filing. 

Route · Distribution of Completed SDR Route Distribution of Completed SOR 
_ X lnitiatc)r _ _ Metals: Beegle 
_ .K_Lab General Manager. M. Taylor _ _ Inorganic: Perrone 
_ X Project Mgr. Stone/Johnson _ _ _ GC/LC: Kiger 
_ _ Data Management Stilwell _ _· MS: Rychlak/Daley 
_ _ Sample Prep: Beegle/Kiger _ _ Log-in: Perry 

_Admin: ___ _ 
- - Other: ____ _ 

QA-105-A-0805 
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··- ·· 

Washln~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-229 I Page 2. or l 

Collector Con1nuv ContRct Telenhone No. Proiect Coordinator 
8L -Data Turnaro\ntd ~ STANKOVICH, M. JOAN KESSNER J?S--4688 i<ESSNER., JH PrlceCodr 

rroh:ct Uesle:natlun S• mnline Loc• llon SAFNo. 45 Days (S) 

Air Quality ' I 
(S) 

l 00 &. JOO Arc11 Component of the RCB RA - lncrc:mcnlal So 600--204 RC-051 (S) 

I "" lte 'Chest No. Field Loebook No, COA Method or Shloment (S) 

EL-1596·1 BESRAS6520 FED EX (S) -
Shinned To f ~ ~) OfTsltc rrooer1'1 No. BIii of Ladl•t!IAlr Bill No. 

EBERLINE SERVICE! J UONVlllE_ A0601SI SEEOSPC . -· . .. . .. -· .. - . - - ... .. .. ··--- . 
POSSIBLE SAMPLE HA:_•··---- ARKS 

NONE None N""" Ne,.,. None N- 'None Wone None None N-
rresernlion 

:GIP - GIP 1G ,a ,o 1G o.G GIP GIP ,. 

Special H.andllng and/or Storage 
Type ofContalntr 

Use pnge J for origi,rnl mnlcrin/ lo OJrMllis for MIS prtpnration mrd No. of Contalner(s) q " 7 7 7 7 7 7 7 0 

nllqu~t· page f for r"dionnn/J'lical /mctio11s to Eberli11t'. &: fJ"Kt! 1 lOg JOi: lOg 30g 30g .lOg 30& JOg JOg .~ 
for c fen/ a11n6•ticnl frnctio1u to Uo11ville. Volume 

0 s« il•m (I) ill Clll'Onam Smii-VOA . PAH,-1310 Pestli:idcl - l'Clls - lOll Stt ittm (2) 01 ICAnims- N02/NOJ - -
C 

Sptelll Htl'-1196 1!70A(TCL) 1011 SpcciQI 300.0 I Nitr11c) JH.1 
IMINdiam. l•1rvctiol11. INilNJC11"' 

N SAMPLE ANALYSIS Nilrilc and 

-J Nitrate! 

Sample No. Matrix• S:implc Date Sample Time t,fft~~ili'f : d'"ft-i~; , ·,i-... .. ~ J ~~~ .:t·"~ ·. ~... -~, &ii.~~?£1f-t 1.1,_;.~•'!:';ffii.•"-.. , 
~_;\ ---~~.;.!!tll: 'S'°~ 

:~. · · 
f(• . ;' \w..r~ 1~.J#.~~ \!1 - •• ~s • ~~-~ : : .":.it!)f:"~.:-) -1'~ 

:i;'i-"9$.~;;;;~\i. ,.ii!.- • . '.:'iP!i .,, \~~~~~ ~~~ ~:--i~:·~!-/i.f. 
J1.1K41 SOIL 4-2~-CJ, 1000 3 3 l I \ ' l l r 

1 .. lr f K'-t 1- · IY l, I ' 3 ~ 3 l t I r 
.. lflk43 "iOOO . t I f I l 3. 3 ' ' JllK4Lf LS 3o ~ \ '. l l f l 3 -~ 
.J l l KLt~ - ~ 

V l~ 3c 3 3 r I I l l 1 \ 
CHAIN OF POSS.ESSION SignfPrlnt Names SPECIAL INSTRUCTIONS Matrix• 

l~tt;,-~y~ FroK_ 
O&wTimc Reccivc'trd In ~ D(lclTin,c ...... ' Thuc marks ilwlicalC lhal unlcn lined out. aaalytu IO be included with S1ro11ti1u11-l9,90- Total Sr 

l•s.ll 

T-t.~~ . . 2.M (. - / 
an.1lyli1 hclloo . Sf,t..,_ 
~- These n'tlri:s indicate 1h11 this is a non•analyJis used IO properly fom•r COC rontL SO-solid 

R~•l:: 017tri11 
-- Dale/Time 11 : 3CJ Received B~Jrcl\,I, Date/Tin1( /'! &) C0111ac1 Joa11 Kcss11er for any questions. Sl•Shod,,. 

r..e /l'J, .11-1.<-a F~ -i=-~ 4- "tS-o ~- w-w,ocr 
(I) ICP Metals - 6010 (Full Lisi) I Aluminum. Antimony, Ancnic. Barium. Berylli .. 11, Bistrtulh. Boron. 0-oil 

Rcl~,~vd Frotn ~pth~ut'ttOY~ ~~;: ~ f ~~,rime Ojs( 
A•Ait 

Cadmium, Calcium, Chromiurt\ Cobalt, C.opper, Iron. I.Qd, Litlliwn. Mag11e1lum, Manganc_tc, 05•0nll0Sdldl 
Mol)4,det1w,1, Nieb~ Phosphonia, Polassiwn, Selenium, Silicon. Silvtt, Sadiun1, Strontium, T11111iun\ OL•Dr .. Li•W. 

I I 

Rccei,-ed By/Sleftd In 0 DIie/Time Tin, Ur'llliuni, Van1di111n, Zincl T•Ti••c 

Rdb1q1aishcd Dy/Rem,vcd Fro .. Oatc/Tin'tt (2) Chloro-Hcrbicidea. EPAll5 l + 12, .. ,S. TricllloropbellOllyacctk acid, 2.4-Dichlorapbmallyatdic Wl•W~ 
L•uqotid 

acid, 2·(2.•.S• Trichlaropbcnolly)pn,pianic acid. 2-tttButyl-<l.6-di11itropbenol(DNBP). 4-(2.•- y.v..., ... 

Relinqulslied By/Removed Fiom Oatc/Ti111c Received By/SJored In O.te/I'inie Diehlomp'-olly)blll•noic acid, O.lapoo, ~•nu. Dichloropmp, Piclonn1I x-o, .... 

Rtlinquislacd e y/Renuvcd FIUm Dale/Time Reeei,oed By/Sllll'rd In D1te/Tin1t 

LABORATORY RecciYCd By Title Da1c/Titt,e 

SECTION 

PINALSAMrLE Di1i-al Method Dilvotod By Oalc/Ti11,c 

DISPOSITION 

BHI-EE-011 (08129/2005) . 

L 



Appendix 5 

Data V~lidati9n Supporting Documentation 
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HNF-20433 REV 0 

PCB DATA VALIDATION CHECKLIST 

--
VALIDATION A B CC) D E LEVEL: 

PROJECT: /(C/j/ZA DATA PACKAGE: ,~c) 3"2 r 
VALIDATOR: TL:C- LAB: lCL DATE: 8//ecJ /o~ 

SDG: /Cc> s? K 

., r~ AN AT YSES PERFORMED c---,,, ----·r . ~ / 

l~-84680, SW-846 8081 I ~ : 846 8080 SW-846 8081 ~SIA--__ ~) 
(TCLP) (TCLP) 

SAMPLES/MA TRIX 

T l \~ \.-l \ '<l\l \::l{ (. J\l \C 4 3 Tl I I=:- ({ Y :Tl l~'f 5 

. -
~ 0 \ { 

. . . . 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? ...... .. ..... ... ........ ... ..... .. ......... .. ...... .. ...... .. .. ........ ....... ... .. , ... Ye@ IA 

Comments: _______________________________ _ 

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

Initial calibrations acceptable? .. ...... .. .... .. ........ ..... , ... ... ........ .... .. ........ ......... ... ... .. .. .. .. .. .... .. ...... .. .. .... .... .... . Yes No 

Continuing calibrations acceptable? ... .... .... ... ..... .. .. ..... ......... ............. .. ........... .. ........ ..... ... .. .. .. .......... ...... . Yes No 

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

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

Calculation check acceptable? .. ... ..... ..... ... ....... ... .. .. ....... .. ... ..... ...... .. .................. .. .. ....... .. .. ... .... ....... .. .... ... Yes No NIA 

DDT and endrin breakdowns acceptable? ... ...... .. ... .... ... ......... ..... .. ... ........ .. .. .. ........... .. .. ...... .. .. ..... ..... ..... . Yes No 

Comments : ____________________ _ _ _________ _ 
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HNF-20433 REVO 

PCB I)ATA VALIDATION CHECKLIST 

~alibrati:nL;:s :a;;:~:~~~v:,s 

8

;,dE:~ .......... .......... ..... ...... ..... ............... .. ............ .. .. ........... ......... .. Yes No G:') 
Calibration blank results acceptable? (Levels D, E) .... .. ... .... .. .......... .. .. .. .. .. ...... ....... ... .... .. ... .. .. .. ...... ..... ~.. No {;J 
Laboratory blanks analyzed? .. .. ....... ...... ...... ...... ... ....... ... .... .. ... .. ... ...... .. .. ...... ..... ......... ....... .. ...... .... .. .. .... . Ye No NIA 

Laboratory blank results acceptable? .. .. .... .................... .................. .... .. ...... .. ..... .. .. .... .. .. .. ..... .... .. ........ . . Ye~ NIA 

Field/trip blanks analyzed? (Levels C, D, E) .......... .... .... .... ... .............. ... .. .... ........ .. .... ... .. .... ...... .... ...... ... Ye~ NIA 

Field/trip blank results acceptable? (Levels C, D, E) .......... .................... ..... ................................ .... ....... Yes No@ 

Transcription/calculation errors? (Levels D, E) ..... .................................... .. .... .. ..... ......... .... .. .. .... ...... ..... Yes No § ' 
Comments: _________________________________ _ 

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

Surrogates analyzed? .... .... ... ... .. ... ....... ..... .......... .. ... ... ...... .... ..... ..... ... ......... ... ...... .... .... ..... .. ... ... ... ....... ... @ No NIA 

Surrogate recoveries acceptable? ......... ... ... .. ... .... .... .. .. ....... ....... ....... .............. ........ ............................. ... . Yes(§ NIA 

Surrogates traceable? (Levels D, E) ... .... .. ... .. ...... .. ....... .. ........ ....... ..... .. .......... ....... ...... .... ...... .. .. .... ...... .... Yes No ~ 
Surrogates expired? (Levels D, E) ... .......... .... .. .... .. ... .... ........... .. .. ........ .. .. .. ........................ .. .... : .. ..... .. . ~ No ~ 
MS/MSD samples analyzed? ... ...... .... ............... .. .. .. .. . : .. .. ..... ............. .. .... ..... .. .... .. .. ... .... .. ... .. .. .. ......... . ~ No NIA 

MS/MSD results acceptable? ... ... .. ... ....... ..... .. ..... ... ... .............. ..... .. , .. ....... ... ...... ... .. ....... .. ............... ... ..... . Ye5® NIA 

MS/MSD sta.ndards NIST traceable? (Levels D, E) ...... .. .............. .. .............. .... ...... ............. .... .. .. ... .. ...... Yes NN0

0

@
1 MS/MSD standards expired? (Levels D, E) .. .... ........... ......... .... ...... ... .... ............ .. .... .. .......... ... ... .. .. .... .... . Yes @ 

LCSIBSS samples analyzed? .... ... ... ... ..... ..... ... ... ... ... .... .. .. .... .. ....... .. .... .. .... . _. .. .......... ... ...... ..... : ... ... ....... . (SJ's No NIA 

LCSIBSS results acceptable? .. ......... .... .. ..... .. ............. .... .. .... .... .... .. .. ........ .. ......... ... ......... ... .................. ~ No NIA 

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

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

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

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

Performance audit sample results acceptable? .... .. .... .... ...... .......... ...... ...... ... ............ ......... .... ... . , ... ........ .. Yes No @ 
Comments: c~- '-l u_ =i ()I....> ":>01{1"' - JCt,QJ 1?~'>+- - ,<.Jo .Ms:- Xql/ 
)-{S -d.a, ..... hq - ::S:: 9V, - lO'?o /JO -toy; fa.-sb/4-cs- er~ 
M<,- J,c.,L,voer"'v-:r aJJ - ·~tt ... ~ 
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HNF-20433 REV 0 

PCB DATA VALIDATION CHECKLIST 

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

Duplicate RPD values acceptable? ... ..... .. ......... ... , ......... ........ ..... .... .... ........ ..... .. .... .... ..... ...... .... ........... .. .. YeQ NIA 

Duplicate results acceptable? .. .... ..... ...... ......... ..... .. ....... ...... ..... .. .. .... ..... ................. ... .. .. .. .... .... ... ..... .... ... . Yes~ 

MS/MSD standards NIST traceable? (Levels D, E) .... .... ... .... ...... ........ .............. ..... ............ .... .. .......... .. .. Yes No NIA 

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

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

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

l to 

6. SYSTEM PERFORMANCE (Levels D and E) 

Chromatographic performance acceptable? .... ............. .... .... ... ... ............. ........ .. ... .. .... ... ... ... .. .. ..... ......... .. Yes 

Positive results resolved acceptably? .............. ......................... ............ ... ..... ................ .... ....... ..... .... ... .... Yes 

Nof;j NoQ 
Comments: _ ________________________________ _ 

:~mples :~::::~es= ~•11 l~~'.l'.) ........................................... ... ...... .......................................... /IJ No NIA 

Sample holding times acceptable? ....... ......... ... ...... ........... ... .... ... .. ... .... ... ...... .. .. .. .. ... ... .... .. ... ... ..... ... .. .. .. . Q No NIA 

Comments: _________________________________ _ 
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HNF-20433 REV 0 

PCB DATA VALIDATION CHECKLIST 

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

levels) 

Compound identification acceptable? (Levels D, E) .... .. ...... ..... .. .. ................. ........ ... ... ... ....... ...... ~2~ 
Compound quantitation acceptable? (Levels D, E) .. ... ... ......... .. ........... ... . ............. .... .... .... .. .. .. .. .. .... .... ... e 

No~ 

No't:J 
Results reported for all requested analyses?... ....... .............. .......... ... ..... ..... ................ .. ................ ...... ... Yes No NIA 

Results supported in the raw data? (Levels D, E) .......... .... ... ...... ..... ........ ... .. ....... ...... ......... ......... ............ Yes No ~ 
Samples properly prepared? (Levels D, E) .... ... ... ................................... .. ....... ...... ... ..... .... .. .. ...... ... .... .... . Yes No ~ 
Detection limits meet RDL? ...... .. .. .... ...... .......... ... ..... ............................ ... ... ....... ....... .. .. ..... .................... . YesGN/A 

Transcription/calculation errors? (Levels~, E) .. ... ....... ..... ....... .................. ... ... ........ ...... ......... .... ... ...... .. Yes No 6 
Comments: ±0 'iCc. y:>h.;. c_V O\.).P--1 

. . 

9. SAMPLE CLEANUP (Levels D and E) 

Fluoricil ® (or other absorbent) cleanup performed? ........ ..... .... .. .... .... ... .. ....... .. ....... ............. .......... ... .... Yes No NIA 

Lot check performed? ........ ... ... ... ... ... ...... ....... ... ..... ....... .. ... ................. .. .... ... ... .... ............. ... .. : .................. Yes · No NIA 

Check recoveries acceptable? ..... ................ .. ... .......... ......... .. .............. .. .. .. .. ................ .. .......... .. ......... ...... Yes No NIA 

GPC cleanup performed? ........... ... ... ...... ... .......................................... ....... .......... .. ....... ........ ......... ....... .. Yes No NIA 

GPC check performed? .... ..... .. ............................... ............. .. ................................................ : ......... ....... . Yes No NIA 

GPC check recoveries acceptable? ........................................... ... .... ........ ..... .. ........................ . , ............... Yes No NIA 

GPC calibration performed? ... ..... ... .. ............ .. ............... ...... ... ...... ... .... ..... .. .... ................ ....... .......... ..... ... Yes No NIA 

GPC calibration check performed? ............... ... ........... ..... ... .. ................ .......... ...... .. ................................ Yes No NIA 

GPC calibration check retention times acceptable? .............................. ... .. .............................. ..... .... ...... Yes No 

Check/calibration materials traq:able? ........ .. ..................................... ...... .. .. .... ... ...................... .. ... ... ...... Yes No 

Check/calibration materials Expired? ....... .... ..... ......... ... ... .... ............. .. .. ... .. .. ...... ........ ..... ..... .......... ......... Yes No 

Analytical batch QC given similar cleanup? ........................................................................................... Yes No 

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

Comments: _________________________ __________ _ 
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