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Date: 1 7 September 2007 
To: 
From: 

Washington Closure Hanford Inc. (technical representative) 
ELR Consulting · 

Project: 100-F Reniaining Sites Burial Grounds - Soil Full Protocol - Waste Site 
,oo~F-26:14 · 

Subject: Wet Chemistry - Data Package No. K091 6-LLI 
. . . 

· 1NTRODOCtlON. 

This memo pr~sents the results of data validation oh Data Package No. K0916 
prepared by L.iori~ille Laboratory Inc. (LLI). A list of samples validated along with 
the analy.ses reported and the method of analysis is provided in the following table. 

',"pj; 
J15BV6 8/9/07 C See note 1 
J15BV7 8/9/07 C See note 1 
J15BV8 8/9/07 Soil C See note 1 
J15BV9 8/9/07 Soil C See note 1 
J15BW0 .. 8/9/07 Soil C See note 1 

1 - Chromium Vl by 7196A. 
. . . . . . . . 

Data validation . w~s conducte~ . i~ acc.ordance with the Washington Closure Hanford 
. incorporated (WCH) validatjcm statem¢nt cif work and the 100 Area Burial Grounds 
Remedial Action Sampling and Analysis Plan (DOE/RL-2001-35, December 2001). 
Appendices 1 through 6 provide the following information as indicated below: 

Appendix 1 . · Gl~ssary of Data Reporting Qualifiers 
Appendix 2. Summary of Datc1 Qualification . 
Appendix 3. Annotated . Lat:,oratory Reports 
Appendix 4. Labqratory N~rrative and Chain-of-Custody Documentation 
Appendix 5. Datc1 Validation Supporting Documentation 
Appendix 6. Additionai Documentation Requested by Client 

DATA. QUALITY.PARAMETERS 

· Holding Times 

Analytical holding times for metals. are assessed to ascertain whether the holding 
time requirements wer¢ met by the laboratory. The holding tinie requirements are 
as follows: Soil samples must be analyzed within 30 days for chromium VI. 

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". 
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All holding times were acceptable. 

· Method Blanks 

Method Blanks 

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

All method blank results were acceptable. 

Field (Equipment) Blank 

No field blanks were submitted for analysis. 

· Accuracy 

· Matrix Spike and Laboratory Control Sample 

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess 
the analytical accuracy of the reported data. The matrix spike is used to assess the 
effect of the matrix on the ability to accurately quantify sample concentrations. 
Recoveries must fall within the range of 65 % to 1 35 % . 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 64% and a sample result less than the IDL are 
qualified "UJ;'. Samples with a recovery of greater than 130% or less than 70% 
and a sample result greater than the IDL are qualified as estimates and flagged "J". 
Finally, for samples with a recovery greater than 135% 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 
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and replicate activities (concentrations) are greater than five times the CRDL and 
the RPD is less than 35%, no qualification is required. If either activity 
(concentration) is less than five times the CRDL, the RPO control limit is less than 
or equ.al to two times the CRDL. If the RPD is outside the applicable control limit, 
associated results are qualified as estimated detects or estimated non-detects. 

All laboratory duplicate results were acceptable. 

Field Duplicate 

One set of field duplicates (J15BV8/J15BV9) were submitted for analysis. Field 
duplicates are compared using the same criteria as for laboratory duplicates. All 
field duplicate results were acceptable. 

Analytical Oetection Levels 

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

Completeness 

Data package K0916 was submitted for validation and verified for completeness. 
Compieteness is based on the percentage of data determined to be valid (i.e., not 
rejected) . The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found. 

REFERENCES 

Fluor Hanford Data Validation Contract #29776 (June 2006), Validation Statement 
of Work, through Washington Closure Hanford Work Order #WB6081. 

DOE/RL-2001-35, Rev. 0, 100 Area Burial Grounds Remedial Action Sampling and 
Analysis Plan, U.S. Department of Energy, December 2001. 
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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 
CC 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) . 

000005 



Appendix 2 

Summary of Data Qualification 
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WET CHEMISTRY DATA 0.UALIFICAilON SUMMARY* 

COMMENTS: No qualifiers assigned 

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers riot 
specifically' identified here. The laboratory applied "U" qualifiers are included to minimize 
misinterpretation of results contained in the table. 
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Appendix 3 

Annotated Laboratory Reports 
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Lionville Laboratory. Inc . 

INORGANICS DATA SOMMARY REPORT 08/17/07 

i:NT: TNU-:RANFORD RC•032 ·LVL LOT ·11 , 0708L'l50 

CORDER: 11343-606-D01-9999-00 

REPORTING . DILUTION 

?LE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR 
• •--•••-•••••••=c • == e==••••••--••••• ••---•• =•s:.•• ===== ---------· •••.:c: =c: 

JlSBV6 I Solids 99.5 ' -0 . 01 1.0 
Chromium VI 0.32 !«;/KG 0.20 l.O 

,ll.SBV? ' Solids 99.7 ' O.Ol. 1.0 
Chrondum VI 0 . 25 MG/KG 0 .20 1.0 

J 1SBV8 I Solids 99 . 6 I 0 . 01 1.0 
Olromium VJ 0.28 MG/KG 0 . 20 l.O 

Jl5BV51 % Solids 99.B ' O. Ol. l.0 
Chromium VI 0 . 50 MG/XG 0 . 20 1.0 

s JJ.SBNO I Solids 99.8 ' 0.01 · 1.0 
Chromium VI 0.36 MG/KG 0.20 l.O 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Analytical Report 

Client: TNU-HANFORD RC-032 K0916 W.0.#: l 1343-606:-001-9999-00 
Date Received: 08-14-07 LVL#:0708L750 . 

INORGANIC NARRATIVE . 

I. This narrative covers the anaiyses of 5 soil samples. 

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

. 3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

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. LvLI certifies that all test results meet the 
requirements of NELAC with any exception noted in the following s~tements. 

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

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

The method blank for Chrom~um VI was within the method criteria . 

Toe Laboratory Control Samples (LCS) for Chromium VI were witrun the laboratory control limits. 

The matrix spike recoveries for Chromium VJ were within the 75-125% control limits. 

The replicate analyses for Percent Solids was within the 20% Relative Percent Difference (RPD) 
control limit however replicate analysis for Chromium .VI was outside the control limit that may be 
attributed to sample inhomogeneity. · 

Results for solid samples are reported on a dry weight basis. 

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 package has been authorized by the Laboratory Manager or a designee, as verified by the 
following signature. · 

~-h,,v--Iain niels 
V LaboatoryManager 

Lionville Laboratory Incorporated 

njp\i08-7S0 

11,e results presented in this report relale to the analytical testing and conditions of the samples upon receip1 and during s10ragc. All pages of this report arc integral 
parts of the analytical data. Therefore, this report should only be reproduced in i1s enti rety of 11 pag.es. 
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R.T. Coftinln .528-6409 KESSNER,JH rncel.:oae 

SamDllDI Location l'rolect DesJ01don . 
l00-F R.~ina Sita Burial Ground.I • Soil Full Protocol l00-F-26: l4 Shallow 2'.one/Vcrificarlon 

SA,FNo. 
RC-032 

let Chat No, 

ShlooedTo 
EBERUNE SERVICES UON 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NA 

Special Handlin& and/or Storage 

NA 

.-

Field IA2book No • . 
EFL-1174-3 

Offllte Prooem No. 

· Praen1tloa 

Type or Co• t• IHJ'. 

No. ofCont• lner(1) 

Volume 

SAMPLE ANALYSIS 

Sample No. 

J15BV6 

J15BV7 

• LABORATORY Received By 
SECTION 

FINAL SAMPLE Disposal Method 
DISPOSITION 

WCH-EE-011 

Matrix• Sample Date Sample Time 

SOIL 07:15'" 
SOIL 

SOIL 

SOIL 

SOIL 

No .. 

p 

2,0mL 

See llaa (I} IR 
Special 

1-ia--

/ 

/ 

/ 

Tille 

COA 
1U0P262000 

Method ofSluptrit 
FED -EX 

BID orL1dln9/ r BIii No,~(!.- t),SK__ 

Ceol•C No .. 

p p 

llSmL 500ml. 

a-.ium 
Hcll-7196 

/ 

/ 

/ 

.S11m11lcr unavauabr • t 
snrnples ti 3 c o rc1t11qu1sn 

rom 728 Ref#, ~11-
3728 Custodian remov~· 
shipping on__f!Ja_j_acs for 

OupotcdBy 

Dale/Time 

Q• lc/I'ime 

Matnx • 

s-w 
SE•Sodl-1 
Sc>-lolid 
SI-Slodc• 
W•Wat« 
o-Oil 
A•llir 

DS•DnraWJs 
DIA>nnll Liq,1141 
T•Tbwc 
Wl•Wlp, 
~ 
v-v ... ,i.. 
X-<llh• 



Appendix 5 

Data Validation Su.pporting Oocumentation 
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HNF-20433 REV 0 

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B (c) D E 
LEVEL: 

. , . .. 

PROJECT: \,tY-C:!>-~ - '2t ·1, (~ DATA PACKAGE: ~&( {,<a 

VALIDATOR: ~\...Q LAB: \-.~, ., 
9 l<~/07 r- DATE: 

SDG: ¥'.'.-c:>Oi (<... \ 

ANALYSES PERFORMED 

Anions/IC TOC TOX TPH-418. l Oil and Grease Alkalinity 

Ammonia BOD/COD Chloride ( · Chromi~m-Vl) pH NOiNO2 

Sulfate TDS TKN Phosphate 

. ·,. 

SAMPLES/MA TRIX 

'T\ S ~\J~- ~\$ ~\J7 cr-t5 '(sV?' 

'S\SV ~<7 j' l5 ~ tv<J 

Sol I 

t. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? ...... .... .. .... .. .. ........ .. .. .. ..... .... .. .. ..... .... .. .. ........ ................ .. . YeG N/A 

Comments: ___ __,....--~ ------~--~---------------

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

Initial calibrations performed on all instruments? .. ...... .... .. .... ........ .. ...... ... .. .... ... ............. .. .... ........ ......... . Yes 

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

ICV and CCV checks performed on all instruments? ......... .............. ...... .. ............... ..... .... ....... ..... ... .... ... Yes N NIA 

ICV and CCV checks acceptable? .... .. .... .. .. .. .... ........ .. .. .. .............. .. .. .. .. .. ............................. ...... .............. Yes N NIA 

Standards traceable? ....... .... .... .. .... ....... .... .. .. ..... .. ... ..... ............ ... ............. ............ ...... .. ........... .. ... ... .. .... .... Yes N NIA 

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

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

Comments: ___ _______________________ _____ _ 
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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 al1 applicable analyses? (Levels D, E) ........... .. ............................. Yes N 

ICB and CCB results acceptable? (Levels D, E) ........ ... ...... ......... ... ....... ............... ... ... .. ·······················&·· N NI A 
Laboratory blanks analyzed? .. ..... ......... .................. ... .... ............. .... .. .. ... ....... ... ....... .............. ...... ............ Yes No NIA 

Laboratory blank results acceptable? .................................... ... ......... .. .. ......... .. .. .... ....... ..... ... .. ... .. ......... Ye No NIA 

Field blanks analyzed? (Levels C, D, E) ........................ ..... ... ............................. .... ................................ Ye@ NI A 

Field blank results acceptable? (Levels C, D, £) .. ......... .... ........ ... ........... ..... ............. ... .. .................. ... .... Yes No@:" 

Transcription/calculation errors? (Levels D, E) ................. .......................... ...................... ..................... Yes No~' 
Comments:. __________________________________ _ 

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

Spike samples analyzed? ............................. ... ....... .......... ............ ... .. .. .... ......... .. ............. .. .. ..... ............. @No NIA 

Spike recoveries acceptable? ............ ............. .. ....... ....... ...... .. ..... ......... ............ ...... .... .... .............. ... ....... (3 No i 
Sike standards NIST traceable? (Levels D, E) ........ .................................. .... ......... ............. ......... ........... Yes No / 

Spike standards expired? (Levels D, E) ............. : ....... ............................ ............ ... ............................... & .. Y No IA ' 
LCS/BSS sainples analyzed?.......................... ...... .. ............................ ..... ..... ....... ... .............................. es No NIA 

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

Standards traceable? (Levels D, E) ....... ...... ...... .... .... .... ... ... ... .......... .... ....... ... ... .... •· •· •· • • •· •· ·· •· •· •· •· •· ··· ·· ··· ·· Yes NI/ 

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

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

Performance audit sample(s) analyzed? ......... ..... ... ..... ........ .. ................ ........ ..... ..... ... ....... ...................... Ye~ NIA 

Performance audit sample results acceptable? ....... ........ ....... ......... ..... ... ..... ..... .. .... ..... .... ..... .. ... .............. YesYo0-

Comments: . . \n O ~ ::k<: • 
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HNF-20433 REV 0 

GENERAL CHEMISTRY ANALYSIS DATA VALIDA TI ON CHECKLIST 

5. PRECISION (Levels C, 0, and E) . 

Duplicate RPD values acceptable? ................... ... ... ....... .. ... .. .. ... .... ..... ... ................... .. .... ............ ~ ......... (°WNo NIA 

Duplicate results acceptable? ....... .. ......... .. ... .. ......... ..... ............... .. ............. ........ ...... ............. ........... ..... ~o iN/ 

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

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

Field duplicate RPD values acceptable? .. ..... ... ...................... .. .......... .. .... ........ ....... .... ................ ............ ~:o: !. 
Field split RPD values acceptable? ............ .. .. ............... ..... ... ...................... ..... .. ... .. .. ... ... ................... ... .. Yes 

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

Comments=------~------~---------------------

:~mples :::::::::;:..~~

1

.

11

~.~.~~)······· .. . ............... ............ . ......................................• ~No NIA 

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

Comments: _____________ ~--~-- ----------------
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I-INF-20433 REV 0 

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST 

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels) 

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

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

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

Detection limits meet RDL? ......... .. ........................................................ .................. ............................. ~o NIA 

Transcription/calculation errors? (Levels D, E) ..... .............. ...... ... ... ...... ... .. ...... .. .... .. ... ............... .. .......... Yes No 8 
Comments: ______ ~--~--'--------~-~~~-------~--
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Appendix 6 

Additiohal Documentation Requested by Client 
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Lionville Laboratory, Inc. · 

INORGANICS METHOD BIJ>.NK DATA SUMMARY PAGE 08/l7/07 

3NT : THO-HANFORD RC-032 LVL Im#: 0708L750 

r ORDER : 11343-606-001-9999-00 
REPORTING DILUTION 

?LE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR 

----···· ---------- --------
07LVI065-HBl Chromium VI 0.20 u MG/ICG 0.20 1.0 

00001.9 -
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Lionville Laboratory, Inc . 

INORGANICS ACCURACY REPORT 08/17/07 

ENT: TNU-HANFORD RC'-032 LVL LOT# : 0708L750 

IC ORDER: 11343-606-001-9999- 0<> 

SPIKED INITIAL SPIKED DILUTION 

PLE SI TE ID JOO;LYTE SAMPLE RESULT AMOUNT \-RECOV FACTOR(SPK) 

aa:s:: = •• s • ••••-••-••••-••• =ascz=• •-••••••••••••• ------- • • s: - •.c:.c:: -------- --~--------
5 JlSBW0 Soluble Cbromi'UTII VI 4.5 0.36 4 . 0 102.0 1.0 

7nsoluble ChrO!llium VI 1140 0 . 36 1170 97.l 100 

NJCl0 07LVI065-MB1 Soluble Chromium VI 4 . 0 . 0 . 20u 4.0 l0l.l 1.0 
Insoluble C'hromiu~ VI 1200 0 . 20U 1170 103.2 100 

000020 
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Lionville Labo:r:atory, Inc. 

INORGANICS PRECISION REPORT 08/17 /07 

E:NT: TNU-HANFORD RC-032 LVL LOT#: 0708L750 

K ORDER, 11343~606-001-9999-00 

INITIAL 

PLE SITE :tD ANALYTE RESULT REPLICATE RPD 
••••-.;••·••••••=:oee-• •••••a••••••a-.;;;;;~•=•••• ,------•• ••••c=;c:c --•••••• 

lREP -. Jl5BV6 

SREP _ JlSBW0 

% Solids 

Chrolld\1111 VI 

99.S 

0.36 

99.6 

0.28 

000021 

0.14 

27.8 

DILUTION 
FAC'l'OR(REP) 

11:.:i::ca.-••• R•• 

i.o 
1.0 
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Date: 1 7 September 2007 
To: 
From: 

Washington Closure Hanford Inc. (technical representative) 
ELR Consultin~ 

Project: 100-F Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 
1 CO-F-26: 14 

Subject: Radiochemistry - Data Package No. K0916-EB 

INTRODUCTION 

This memo presents the results of data validation on D_ata Package No. K0916 
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. 

J15BV6 8/9/07 Soil 

J15BV7 8/9/07 Soil See note 1 
J15BV8 8/9/07 Soil C See note 1 
J15BV9 8/9/07 Soil C See note 1 
J15BW0 8/9/07 Soil C See note 1 

1 - Gamma spectroscopy, nickel-63, total strontium. 

Data validatio.ri was conducted in accordance . with the Washington Closure Hanford 
Incorporated (WCH) validation statement of work. a_nd the i 00 Area Burial Grounds 
RemediafAction Sampling and Analysis Plan (DOE/RL-2001-35, Rev. 0, December 
2001) . .. Appendices 1 through 6 provide the following information as indicated 
below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Surrunary of Data Qualification 
Appendix . 3. AnnotaJed Laborato-ry Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendlx 5: Data Validation Supporting Documentation 
Appendix 6. Additional Data Requested by Client 

DAT A QUALITY P.ARAMETERS 

· Holding Times 

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

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

Laboratory Blanks 

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

All blank results were acceptable. 

Field (Equipment) Blank 

No equipment blanks were submitted for analysis. 

· Accuracy 
. . . . 

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample 
{BSS) batch samples and spiked samples from the analytical batch. Measured 
activities are compared to the known added amounts. The acceptable LCS or BSS 
and matrix spike {MS) recovery range is 65-135%. In addition, samples may be 
spiked · with a radiochemical tracer to assist in isolating the radioisotope of interest 
with the yield of the tracer being used in calculating sample activity. The 
acceptable range for tracer recovery is 20% to 105%. Spike sample results 
outside the above ranges result in associated sample results being qualified as 
estimates, or not qualified, depending o~ the activity of the individual sample. 
Results are rejected for LCS/BSS recoveries of less than 30% and tracer recoveries 
of less than 26%, and tracer recoveries of greater than 115% for detected results. 

All accuracy results were acceptable. 

. . . 

Laboratory Oupncates 

Analytical precision is expressed by the relative percent differences (RPD) between 
the recoveries of duplicate matrix spike analyses · performed on a sample in the 
analytical batch. Precision may alternatively be assessed using unspiked duplicate 
analyses performed on a sample in the analytical batch. If both sample and 
replicate activities (concentrations) are greater than five times the contract required 
detection limit (CRDL) and the RPO is less than 35%, no qualification is required. If 
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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 RPO is outside the applicable 
control limit, associated results are qualified as estimated detects or estimated non­
detects. 

All duplicate results were acceptable. 

Field Duplicates 

One set of field duplicates (J15BV8IJ15BV9) were submitted for analysis. Field 
duplicates are compared using the same criteria as for laboratory duplicates. All 
field duplicate results were acceptable. 

· Detection Levels 

Reported analytical detection levels for undetected analytes are compared against 
the remaining waste sites RQLs to ensure that laboratory detection levels meet the 
required criteria. No analytes exceeded the RQL. 

· Completeness 

Data package No. K0916 was submitted for validation and verified for 
completeness. Completeness is based on the percentage of data determined to be 
valid (i.e., not rejected). The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found. 

REFERENCES 

Fluor Hanford Data Validation Contract #29776 (June 2006), Validation Statement 
of Work, through Washington Closure Hanford Work Order #WB6081. 

DOEIRl-2001-35, Rev. 0, 100 Area Burial Grounds Remedial Action Sampling and 
Analysis Plan, U.S. Department of Energy, December 2001. 

000003 



t,00000 



Appendix 1 

Gl~ssary of Data Reporting Qualifiers 
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---------

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

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

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

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

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

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

COMMENTS: No qualifiers assigned 

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not 
specifically identified here. The laboratory applied "U" qualifiers are included to minimize 
misinterpretation of results contained in the table. 
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EB ERL. IN E SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0916 

7847-001 .J15BV6 
D. ATA SHEET 

SDG 7847 
Contact Melissa C. Mannion 

Lab sample id R708086-01 
Dept sample id 7847-001 

Received o8L14Lo1 
\- solids 99.3 

ANALYTE CAS NO 

Nickel 63 13981-37-8 
Total Strontium SR-RAD 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Thorium 2 2·9 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U~238 
Americium 24i 14596-10-2 
Silver . 108m 14391-65-2 
Barium 133 13981-41-4 

Client/Case no =H~a=n=f~o~r~d~------,-­
Contract ~N~o~-~6~3~0'---------

SDG K0916 

Client sample id _J_l_5_B_V_6_~------------­
Location/Matrix 100-F-26:14 Shallow Zone SOLID 

Collected/Weight 08L09L07 07:15 1061 g 
Custody/SAF No ~R~C~-~0~3~2~-~1~4-=-=-0 __ _ RC-032 

RESULT 2a ERR MDA RDL QUALI-
pCi/g {COUNT) pCi/g pCi/g FIERS TEST 

0.128 2. l. 3.60 30.0 u NIL 
.: o.005 0.096 0.200 1.00 u SR 
14.4 0 . 78 0.332 GAM 

u 0.043 0.050 u GAM 
0.118 0.030 0.035 0.100 GAM 
0.413 0. 072 0.074 0.100 GAM 
0.753 0.16 . 0 .146 · 0.200 GAM 
0.113 o.058 0.086 0.100 GAM 
u 0.124 0.100 u GAM 
u 0.103 0 . 100 u GAM 

0.619 0. 0.45 0.046 Gl\M 
0.753 0.16 0.146 GAM 
u 0.149 u GAM 
u 4.01 u GAM 
u 0.277 u GAM 
u 0.026 u GAM 
u 0.041 u GAM 

100-F Remaining' Sites Buriai Grounds 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 11 

~ 
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Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

Form DVD-DS 

Version =3~-~0~6 __ _ 
Report date 08L21L07 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0916 

7 .847-002 Jl5BV7 
DATA SHEET 

SDG 7847 
Contact Melissa C. Mannion 

Lab sample id. R70808 6-02 

Dept sample id 7847-002 • 
Received 08/14[07 
% solids 99.1 

ANALYTB CAS NO 

Nickel. 63 13981-37-8 
.Total Strontium SR-RAD 
Potassium 40 13966-00-2 
Cobalt 60 10198-40-0 
Cesium 137 10045-97-3 
Radium 226 13982-63-3 
Radium 2.28 15262-20-1 
Europium 152 14683-23-9 
Eur.opium ·154 15585-10-1 
Europium 155 . 14391-16-3 
Thorium 228 14274-82-9 
Thorium 232 TH-232 
Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-10-2 
Silver 108m 1439i-65-2 
Barium 133 13981-41-4 

Client/Case no ~H~a~n~f~o~r~d~------ SDG K0916 
Contract ~N~o~.___,6~3~0,<_ _____ _ 

Client sample id =J~1~5~B~V~7'----------------­
Location/Matrix 100-F-26:14 Shallow Zone SOLID 

Collected/Weight 08/09/07 07:30 1113 g 
Custody/SAF No RC-032-140 RC-032 

RESULT 2o ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

3.24 2.2 3.50 30.0 u NI L 
0.148 0.15 0.263 1.00 u SR 

13 . 3 0.83 0.360 GAM 
0.055 0.042 0.043 0.050 GAM 
0.263 0.045 0.044 0.100 GAM 
0.433 0.079 0.085 0.100 GAM 
0.590 0.17 0.176 0.200 GAM 
0.525 0.090 0.105 0.100 GAM 
u 0.135 0.100 u GAM 
u 0.117 0.100 u GAM 

0.645 .0.049 0.054 GAM 
0.590 0.17 0.176 GAM 
u 0.169 u GAM 
u 4.53 u GAM 
u 0.307 u GAM 
u 0.030 u GAM 
u 0.044 u GAM 

100-F Remaining Sites Burial Grounds 

DATA SHEETS 
Page 2 

3UMMARY DATA SECTION 
Page 12 
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Lab id EBRLNE 
Protocol Hanford 
Version Ver 1 . 0 

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

Report .date 08/21/07 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GRO'OP K0916 

7847-004 
DATA SHEET 

SDG 7847 Client/Case no 
Contact Melissa C. Mannion Contract 

Lab sample id R708086-04 Client sample id 
Dept sample id 7847-004 Location/Matrix 

Received 08L14L07 Collected/Weight 
%- solids 99.5 Custody/SAP No 

RESULT 2a ERR 
ANALYTE CAS NO pCi/g (COUNT} 

Ni ckel 63 13981 - 37-8 -0.286 2. 0. 
Total Strontium SR-RAD 0.019 0.11 
Potassium 40 13966-00-2 13 .4 0.79 
Cobalt 60 10198-40-0 . u 
Cesium 137 10045-97-3 0.085 0.030 .. 
Radium 226 13982-63 - 3 0 .416 0.056 
Radi um 228 15262-20-1 0.660 0.13 
Europium 152 14683-23-9 u 
Europium 154 15585-10-1 u 
Europium 155 14391-16-3 u 
Thorium 2 2·0 14274-82-9 0.779 0.060 
Thorium 232 TH-232 0.660 0 , 13 
Ur anium 235 151l7-96-1 u 
Ur anium 238 U~238 u 
Americium 241 14596-10-2 u 
Silver . 108m 14391-65-2 u 
Barium 133 13981-41-4 u 

100 - F Remaining Sites Burial Grounds 

DATA SHEETS 
Page~ 

SUMMARY DATA SECTION 
Page 14 
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Jl5BV9 

Hanford SDG K0916 
No. 630 

Jl5BV9 
100-F-26:14 Shallow Zone SOLID 
00Lo9L07 07:45 994 g 
RC-032-140 RC-032 

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

3.44 30.0 u NI L 
0 . 220 1.00 u SR 
0.369 GAM 
0 . 036 o.oso · u GAM 
0.035 0.100 GAM 
0.054 0.100 GAM 
0 .. 128 ' 0.200 GAM 
0.102 0.100 u GAM 
0.127 0.100 u GAM 
0.094 0.100 u GAM 
0.056 GAM 
0.128 GAM 
0 .148 u GAM 
4 . 36 u GAM 
0.120 u GAM 
0.027 u GAM 
0.055 u GAM 

Vr 
q ( riro1 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1 . 0 

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

Repo~t date OBL21L07 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0916 

7847-003 
DATA SHEET 

SDG 7847 Client/Case no 

Contact Melissa C . Mannion Contract 

Lab sa.mple id R708086-03 Cl i ent . sample id 

Dept sainple id 7847-003 Location/Matrix 
Received oaL141.01 Collected/Weight 
% solids 99.4 Custody/SAF No 

RESULT 2o ERR 
.ANALYTE CAS NO pCi/g (COUNT) 

Ni ckel 63 13981-37 - 8 - 0.310 2.2 
Total Strontium SR-RAD -0.097 0.14 
Potassium 40 13966-00-2 13.4 0.74 

Cobai"t 60 10198-40-0 u 
Cesium 137 10045-97-3 0.076 0.024 

Radi um 226 13982-63-3 0.484 0.049 
Radium 228 -15_262-20-1 0.609 0 .. 11 

Europi um 152 14683-23-9 u 
Europium 154 15585-10-1 u 
Europi um 155 14391-16-3 u 
Thorium 228 14274-82-9 0.599 0 . 034 
Thorium 232 TH-232 0.609 0.11 
Ur a nium 235 15117-96 - 1 u 
Urani um 238 U-238 u 
Americium 241 · 14596-10-2 u 
Silver .108m 14391-65-2 u 
Bari um 133 . 13981-41-4 u 

1 00 -F Remaining Sites Burial Grounds 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 

Page 13 
00001.3 

J15BV8 

Hanford SDG K0916 
No. 630 

JlSBVB 
100-F-26:14 Shallow z·one SOLID 
0BL09L07 07:45 1068 g 
RC-032-140 RC-032 

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

3.73 30 . 0 u NI L -
0 . 302 1.00 u SR 
0.245 GAM 
0.022 0.050 u GAM 
0 . 027 0.100 GAM 
0.043 0.100 GAM 
0.108 0.200 GAM 
0.062 0.100 u GAM 
0.075 0. 1 00 u GAM 
0.083 0.100 u GAM 
0.034 GAM 
0.108 GAM 
0 . 162 u GAM 
2 . 80 u GAM 
0.145 u GAM 
0 . 017 u GAM 
0.029 u GAM 

~1 - I 
/[{t(V{ 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

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

Report date 08L21L07 



EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0916 

7847-005 JlSBWO 
DATA SHEET 

SDG 7847 
Contact Melissa C. Mannion 

Lab sample id R708086-05 

Dept sample id 7847-005 
Received osl14Lo1 
% solids 99.5 

ANALYTE CAS NO 

Ni ckel 63 13981-37-8 

.Total Strontium SR-RAD 
Potassium 40 13966-00-2 

Cobalt 60 10198 - 40-0 

Cesium 137 10045-97-3 

Radium 226 13982-63-3 

Radium 228 15262-20-1 

Europium 152 14683-23-9 
Europium 154 15585-10-1 
Eur opi um 155 14391-16-3 

Thorium 228 14274-82-9 

Thorium 232 TH-232 

Uranium 235 15117-96-1 

Uranium 238 U- 238 
Americium 241 14596-10-2 

Silver 108m 14391-65-2 

Barium 133 13981-41-4 

Client/Case no ~H=a=n~f~o~r~d=------­
Contract N=o~·-=6~3~0'-------

SDG K0916 

Client sample id ~J=1=5=B~W~O'---------------­
Location/Matrix 100-F-26:14 Shallow Zone SOLID 

Collected/Weight 08l09l07 08:00 1117 q 
Custody/SAF No RC-032-140 RC-032 

RESULT 2a ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g F:!ERS TEST 

1.45 2.0 3.38 30.0 u NI L 
0 .. 006 0.14 0.269 1.00 u SR 

14.6 0.60 0.199 GAM 
0.089 0.037 0.031 0.050 GAM 
0 ; 061 0.026 0.030 0.100 GAM 
0 . 414 0.045 0.043 0.100 GAM 
0.708 0 . 10 0.092 0.200 GAM 
u 0.058 0.100 u GAM 
u 0.077 0.100 u GAM 
u 0 . 064 0.100 u GAM 

0.646 .0. 033 0 . 028 GAM 
0.708 0.10 0.092 GAM 
u 0.105 u GAM 
u 2 . 90 u GAM 
u 0.043 u GAM 
u 0.018 u GAM 
u 0.027 u GAM 

100 - F Remaining Sites Burial Grounds 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 15 

00001.4 

Lab id EBRLNE 
Protocol Hanford 
Version Ver 1 . 0 

Form DVD-DS 
Version 3.06 -----

Report date 08l21l07 
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Eberline Services 
W.O. No. R7-08-086-7847 

· Washington Closure Hanford 
SDG K0916 

Case Narrative Page 1 of 1 

1.0 GENERAL 

Wa~hington Closure Hanford (WCH) Sample Delivery Group 1<0916 was composed of 
five solid (soil} samples designated under SAF No. RC--032 with a Project Designation of: 
100-F Remaining Sites Burial Grounds-:. Soil Full Protocol. 

The samples were receivecl as stated on the Chain-of-Custody document. Any 
discrepancies are noted on the Ebertine Services Sample Receipt Checklist. The results 
were transmitted to WCH via e~mail on August 21, 2007. 

2.0 ANALYSIS NOTES 

2.1 Nickel-63 Analysis 

No problems were encountered during the course of the analyses. 

·· 2.2 · Total Strontium A~alysis 

No problems were encountered during the course of the ~nalyses .. 

2.3 Gamma Spectros~opy 

No problems were encountered during the course of the analyses. 

. . 

3.0 Case Narrative Certificatic:m Statement 

"I certify that this data package is in compliance with the SOW, both technically 
and for completeness, to.- 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 foliowing signature." 

~ m~ ot /4rJJz 
____ _..,Melissa-C-;-Mannion------ ---· - -=-=--1-0-ai----------- ---- -­

Senior Program Manager 

0 0 0 016 



.--------~---~---------~----
Protect Coordinator 
KESSNER,JH 

Proiect Dcslenation 
100-F Remaining Sites Burial Grounds - Soil Full Protocol 

.·.··• Ice Chest No. ERC-c 1--t' 3'7 

LIONVILLE 

BLE SAMPLE HAZARDS/REMARKS 

NA 

Special Handling and/or Storage 

NA 

._. 
C 
0 
C 
~ 

J15BV6 

J15BV7 

J15BV8 

J15BV9 

· J15BW0 

Sample No. 

LABO RA TORY Received By 
SECTION 

FINAL SAMPLE Disposal Method 

DISPOSITION 

WCH-EE-011 

SAMPLE ANALYSIS 

Matrix• 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

Date/Time 

Companv Contact 
R.T. CotTman 

Samoline Location 

Telephone No. 
528-6409 Price Code 

J00-F-26:14 Shallow Zone/Verification 
SAFNo. 
RC-032 

Field Loehook No. 
EFL:1174-3 

Offsite Propertv No. 

None 
Preservation 

Type of Container 
p 

No. of Contalner(s) 

Volume 
250mL 

Title 

COA 
RI0F262000 

None 

r 

500ml 

Sec item(2) in 
Special 

lnstructiom. 

Method of Shlome!lt 
FED EX 

· Bill 9( Ladin2/Air BUI No. (:._ 
t>AC-e 

None 

Nickcl~l; 
Strontium• 

89.90 •· Total 
Sr 

Disposed By 

Data Turnaround 

7DAIY 

. Dateffime 

Dale/Time 

Al 
A2. 

A-Jb 

Matrix• 

S•Soit 
SE•Scdimm, 

S0-SnHd 
Sl• Sludc,c 
W• Wahr 

A•Air 
DS•Dnlm Solid, 

0L•Onnn Liquid:e 
T•Ti111uc 
Wl•Wipc 
L•Liquid 
V•Vqdalion 

X•Oll1«. 
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APPENDIX A 
·. . . 

. RAi>IOCHEMlCAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 
VALIDATOR: 

D 

. {SV<>i 

E 

1 .· Completeness ......................................................................... ............................................ t1 NI A 

Technical verification forms present? ................................................................ Y e~I A 

·. ·. c~~ents:·_ -~--....;__.-----,-~---------~~--"-----'----'--~-----

2 . . Initial Calibration (Levels D, E) .......................................................... : ............ · •·····fo/A 
· Instru~eiltsldetectors calibrated? ................................................................................. Yes No NIA 

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

Standards NIST traceable? ........................................................................................... Yes No NI A 

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

C~culation check acceptable? ..................................................................................... Yes No NIA 

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

00001.9 



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

Calibration checked within required frequency? ............................... .. .................... .... Yes Jo ~I A 

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

Calil:>ration check standards traceable? ................................................ ........... .. ........... Yes No NIA 

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

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

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

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

Background Counts checked within required frequency? ...................................... ..... Yes Jo ~I A 
. . . . . 

Backwound Counts accep~ble? ...................................................... .. .... ... ................... Yes No NIA 

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

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

000020 



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

Method blank analyzed within required frequency? ...................... ........................... ~ No NI A 

Method blank results acceptable? .............. •·•··•······························ ··············· ·············@i _NI A 
Analytes detected in method blank? ............................................................................ Yes No IA 

Field blank(s) analyzed? ............... ........................... .................... .......... ...................... Ye No 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: (\ c) ~ '5 

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

LCS /BSS analyzed within required frequency? ............................................ : ......... ~No NIA 

LCS/BSS recoveries acceptable? .............................................................................. (5 No NIA 

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

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

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

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

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

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

Chemical carrier added? ....... ...................... ..... .................................... ...................... .. Yes No NIA 

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

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

000021 



Chemical cru:n-er expired? (Levels D, E) .............. ............... ........................................ Yes No NIA 

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

Comments:. __________________________ ~----------------

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

Tracer added? ...................................... .... .................................................................. GJ No NI A 

Tracer recovery acceptable? ..................................................................................... @ No NI A 

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

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

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

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

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

Matrix spike analyzed? ................................... ....... ................................. .. ................... Yes Jo ~IA 
. . 

· · Spike recoveries acc~ptable? ·····:····:···:········································································Yes No NIA 

Sp1ke source traceable? (LevelsD, E) .............. ........................................................... Yes No NIA 

Spike source expired? Levels 0, E) ........ ..... ..... ..... .. .................................... ................ Yes No NIA 

Transcription/Calculation Errors? (Levels 0, E) ......................................................... Yes No NI A 

Comments:._-,-----------:-----------~-----------------

...... 
,·. ·'. 
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10. Duplicates (Levels C, D, E) ............................................................................................ D NI A 

Duplicates Analyzed at required frequency? .............................................................. ~o NI A 

RPD Values Acceptable? ........................................................................................... ~; No NIA 

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

Comments: . . . . . . 

11. Field QC Samples (Levels C, DE) .............................. : .................................................. • NIA 

Field duplicate sample(s) analyzed? .~ ........................................................................ ~o NIA 

Field duplicate RPD values acceptable? .................................................................. @ ~o NIA 

Field split sample(s) analyzed? .................................................................................... Ye<i, NIA 

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

Performance audit sample(s) analyzed? ............... '. ........................................................ Ye(S, NIA 

Performance audit sample results acceptable? ........ : .................................................... Yes No@. 
Comments: . . . . . . . . V' <J . £.5 d> r '.PA): 

12. Holding Times (All levels) 

Are sample holding times acc:ptable? ............. ~ ..... ........................ : ........ ~ ........ :: ..... @No NIA 

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

000023 



13. Resuits and Detection Limits (All Levels) .. ... ....... .. ......... .. ...... .... .. .. .. ..... .... ......... ..... .. ... • N/A 

Results reported for all required sample analyses? ... .... ........... ... .... ...... : ...... .... ... ..... (3 No ~IA 

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

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

Transcription/Calcuiation errors? (Levels D, E) ........................ ....... .. ...................... @·· o / 
. ' . d d .• 1· . ? Y . MDA s meet reqmre etecbon . lllllts. .... ............ .. .. ..... ............. ..... ... ......... .. .. ........ ... es ~ 

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

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

000024 
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EBERLINE SERVICES/RICHMOND 
SAMPLE DELIVERY GROUP K0916 

7.847-007 Method Blank 
METHOD BLANK 

SDG 7847 
Contact Melissa C. Mannion 

Lab sample i.d R708086-07 
Dept sample id 7847-007 

ANALYTE CAS NO 

Nickel 63 13981-37-8 
Total .Strontium SR-RAD 
Potassium 40 13966-00-2 

Cobalt 60 10198-40-0 

Cesium 137 l.0045-97-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Thorium 228 . 14274-82-9 
Thorium 232 TH-232 

Uranium 235 15117-96-1 
Uranium 238 U-238 
Americium 241 14596-10-2 

Silver 108m 14391-65-2 
Barium 133 13981-41-4 

Client/Case no ~H=a~n~f~o~r~d=-------­
Contract ~N=o~·-=6~3~0=--------

SDG K0916 

Client sample id Method Blank ~~=-=a.....====------------
M ate rial/Matrix SOLID 

SAF No ~R=C~-~0~3~2=-----

RESULT 2a ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

0.700 1. 8 2.94 30.0 u NIL 
-0.108 0.15 0.326 1.00 u SR 

u 0.511 u GAM 
u 0.020 0.050 u GAM 
u 0.019 0.100 u GAM 
u 0.043 0.100 u GAM 
u 0.097 0.200 u GAM 
u 0.052 0.100 u GAM 
u 0.058 0.100 u GAM 
u 0.039 0.100 u GAM 
u 0.030 u GAM 
u 0.097 u GAM 
u 0.073 u GAM 
u 2.52 u GAM 
u 0.021 u GAM 
u 0.016 u GAM 
u 0.021 u GAM 

100 - F Remaining Sites Burial Grounds 

QC-BLANK 62435 

METHOD BLANKS 
Page 1 

SUMMARY DATA SECTION 
Page 8 
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Lab id EBRLNE 
Protocol Hanford 
Version Ver 1.0 

Form DVD-DS 
Version =3~· =0=6 __ _ 

Report date 08/21/07 



EBERLINE SERVICES/RICHMOND 

7847-006 

SDG 7847 

Contact Melissa C . Mannion 

Lab sample id R708086-06 

Dept sample id 7847-006 

•. 

RESULT 2o ERR 

ANALYTE pCi/g (COUNT) 

Nickel 63 264 6.3 

Total Strontium 11.9 0 . 58 

Cobalt 60 0. 799 0.063 

Cesium 137 0 . 766 0 . 062 

100-F Remaining Sites ·Burial Grounds 

QC·LCS 62434 

I.J\B CONTROL SAMPLES 

Pagel 

SU?-MARY DATA SECTION 

Page 9 

SAMPLE DELIVERY GROUP K0916 

LAB CONTROL SAMPLE 

Client/Case no Hanford 

Contract No. 630 

Client sample id Lab Control 

Material/Matrix 

SAF No RC-032 

MilA RDL QUALI · ADDED 2o ERR 

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

2 . 96 30.0 NI_L 266 11 

0 . 218 1.00 SR 10.4 0.42 

0 . 026 0.050 GAM 0 . 769 0 . 031 

0.048 0.100 GAM 0.786 0.031 

000027 

Lab ·control sample 

SDG K0916 

Sample 

SOLID 

. :REC 3o LMTS PROTOCOL 

'l (TOTAL) LIMITS 

99 83-117 80-120 

114 80-120 80 - 120 

104 73-127 80-120 

97 74-126 80-120 

Lab id EBRLNE 

Protocol Hanford 

Version Ver 1 . 0 

Form DVD - LCS 

Version 3 . 06 

Report date 08/21/07 



EBERLINE SERVICES/RICHMOND 

7847-008 

SDG 2!il 
Contact - Melissa C. Mannion 

DUPLICATE 

~ sample id R708086-08 

pt sample id 7847-008 

% solids _,,9~9~-~3'----

DUPLICATE 20 ERR 

ALYTE pCi/g (COONT) 

ckel 63 1.55 2.0 

tal Strontium -0.078 0 . 11 

tassium 40 15 . 2 0 . 87 

balt 60 u 

sium 137 0.126 0.047 

dium 226 0.391 0 . 068 

.dium 228 0.751 0.14 

.ropium 152 0 . 110 0.059 

ropium 154 u 

.ropium 155 u 

.o:tium 228 0 . 586 0 . 047 

.orium 232 0. 751 0 . 14 

·anium 235 u 
·anium 238 u 

1ericium 241 u 

.lver 108m . u 

.rium 133 u 

--
10-F ·Remaining Sites Burial Grounds 

:- DUP#l ' 62436 

DUPLICATES 

Pagel 

'1MARY DATA SECTION 

Page 10 

·sAMPLE DELIVERY GROUP K0916 

DUPLICATE 

ORIGINAL 

Lab sample id R708086-0l 

Dept sample id 7847-001 

Received .Qilill07 

% solids ~3 

Jl5BV6 

Client/Case no ~H~a~n~f~o~r~d=--------- SDG K0916 

Contract N=o~._,6~3~0,...._ _____ _ 

Client sample id _J_l_SB_V_6 _____________ _ 

Location/Ma·trix 100-F-26: 14 Shallow zone ~ 

Collected/Weight 08/09/07 07 : 15 . 1061 g 

CUstody/SAF No RC-032-140 R£.:..Qll 

MDA RDL QIJALI- ORIGINAL 2o ERR MllA QUALI- RPD 30 DER 

pCi/g pCi/g FIERS TEST pCi/g 

3 . 35 30.0 0 NI_L 0.128 

0.255 1.00 u SR -0.005 

0.400 GAM 14 .. 4 

0.045 0 . 050 u GAM u 
0.046 0 . 100 GAM 0·.118 

0.070 0.100 GAM 0 . 413 

0.138 . 0 . 200 GAM 0.753 

0.086 0 . 100 GAM 0.113 

0.131 0.100 u GAM u 
0 . 110 0 .100 u GAM u 
o. 05·0 GAM 0.619 

0.138 GAM 0.753 

0.162 u GAM u 
4 . 65 u GAM u 
0 . 295 u GAM u 
0.026 u GAM u 
0.041 u GAM u 

000028 

(COUNT) pCi/g 

2.1 3 . 60 

· 0. 096 . 0 . 200 

0 . 78 . 0 . 332 

0 .043 

0 .030 0.035 

0 . 072 0.074 

0.16 0.146 

0.058 0 . 086 

0.124 

0 . 103 

0.045 0 . 046 

0 .16 0 . 146 

0 . 149 

4.01 . 

0 . 277 

0.026 

0 . 041 

FIERS \- TOT a 

0 

u 

u 

u 
u 

u 

u 
u 

u 
u 

1.0 

1 . 0 

5 34 0 . 5 

0.1 

7 76 0 .3 

5 49 0.3 

0 53 0 

3 116 0 .1 

0.1 

0.1 

5 36 0.5 

0 53 0 

0.1 

0 . 2 

0 .1 

0 

0 

Lab id~ 

Protocol Hanford 

Version Ver 1 .0 

Form DVD-DUP 

Version ~3~-~0~6 __ _ 

Report date 08/21/07 



Date: 1 7 September 2007 
To: 
From: 

Washington Closure Hanford Inc. (technical representative) 
ELR Consulting 

Project: 1 00-F Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 
1 OO-t=-26: 14 

Subject: Inorganic - Data Package No. K0916-LLI 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. K0916 
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. 

J15BV6 8/9/07 . Soil C See note 1 
J15BV7 8/9/07 Soil C See note 1 
J15BV8 8/9/07 Soil C See note 1 
J15BV9 8/9/07 Soil C See note 1 
J15BWO 8/9/07 Soil C See note 1 

1 - ICP metals (601 OB) and mercury (74 71 A). 

. . . 

Data validation was condtJcted in accordanc;e with the Washington Closure Hanford 
Incorporated . (WCH) validation statement of work and the 100 Area Burial Grounds 
Remedial ·Actiori Sampling and Analysis Plan (DOE/RL-2001-35, Rev. 0, December 
2001 ). Appendices 1 through 6 provide the following information as indicated 
below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated L13boratory Reports 

· Appendix 4. Labora.tory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Addhional Documentation Requested by Client 

DATA QUALITY PARAMETERS 

· Holding Times 

Analyticai holding times for metals are assessed to ascertain whether the 
. . 

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

All holding times were acceptable. 

000001 



· Preparation (Method) Blanks 

Preparation Blanks 

At least one preparation blank, consisting of deionized distilled water 
processed through each sample preparation and analysis procedure, must be 
prepared and analyzed with every sample deiivery 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 negati~e blank results, if the absolute value exceeds the 
contract required detection limit (CRDL), all nondetects are rejected and 
flagged "UR;' and all detects that are less than ten times the absolute value 
of the associated preparation blank result are qualified as estimates and 
flagged "J". If the absolute value of the negative preparation blank is greater 
than the instrument detection limit {IDL) and less than or equal to the CRDL, 
all nondetects are qualified as estimates and flagged "UJ" and all detects less 
than ten times the absolute value of the blank are qualified as estimates and 
flagged "J". If the sample r~sults 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~he reported data. The matr1x spike is usedt o assess the 
effect of the matrix on the ability to accurately quantify sample concentrations. 
Recoveries must fall within the range of 75% to 125%. · Samples with a recovery 
of less than 30% and a sample result below the IDL are rejected and flagged "UR". 
Samples with a recovery of 30% to 74% and a sample result less than the IDL are 
qualified "UJ''. Samples with a recovery of greater than 125% or less than 74% 
and a sample result greater than the IDL are qualified as estimates and flagged "J". 
Finally, for samples with a recovery greater than 125 % and a sample result less 
than the IDL, no qualification is required. 

000002 
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Due to matrix spike recoveries outside QC limits, all antimony (69.6%) and 
vanadium (71.8%) results were qualified as estimates and flagged "J". 

All other accuracy results were acceptable. 

· Precision 

Laboratory Duplicate Samples 

Analytical precision is expressed by the relative percent differences (RPO) between 
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in 
the analytical batch. Precision may alternatively be assessed using unspiked 
duplicate analyses performed on a sample in the analytical batch. If both sample 
and replicate activities (concentrations) are greater than five times the CRDL and 
the RPO is less than 35%, no qualification is required. If either activity 
(concentration) is less than five times the CRDL, the RPO control limit is less than 
or equal to two times the CRDL. If the RPO is outside the applicable control limit, 
associated results are qualified as estimated detects or estimated non-detects. 

· Due to the RPO outside QC limits (64.8%), all silicon results were qualified as 
estimates and flagged "J ". 

All other laboratory duplicate results were acceptable. 

Field Duplicate 

One set of field duplicates (J15BV8/J15BV9) were submitted for analysis. Field 
duplicates are compared using the same criteria as for laboratory duplicates. The 
RPO for barium (147%), chromium (62%), aluminum (96%), calcium (127%), 
copper (84%), iron (67%), potassium (76%), magnesium (76%), manganese 
(64%), silicon (54%), vanadium (74%) and zinc (59%) were outside QC limits. 
Under the WCH statemen~ of work, no qualification is required. All other field 
duplicate results were acceptable. 

Analytical Detection Levels 

Reported analytical detection levels are compared against the 100 Area ROLs to 
ensure that laboratory detection levels meet the required criteria. All results met 
the ROL. 
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Completeness 

Data package No. K091 6 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 matrix spike recoveries outside QC limits, all antimony (69.6%) and 
vanadium (71.8%) results were qualified as estimates and flagged "J". 

• Due to the RPO ~utside QC limits (64.8%), all silicon results were qualified as 
· estimates and flagged ''Ji,. 

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 

Fluor Hanford Data Validation Contract #29776 (June 2006), Validation Statement 
of Work, through Washington Closure Hanford Work Order #WB6081. 

DOE/RL-2001-35, Rev. 0, 100 Area Burial Grounds Remedial Action Sampling and 
Analysis Plan, U.S. Department of Energy, December 2001. 

~ - -· 
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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. ihe 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 dC deficiency identified during the data validation, the 
associated con9entration 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 ari identified major QC deficiency, the data are unusable. 

UR Indicates the con,poulid 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~niaking purposes). 

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

000006 
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Appendix 2 

Summary of Data Qualification 
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METALS DATA QUALIFICATION SUMMARY* 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Antimony . J All MS recovery 
Vanadium 
Silicon J All RPO 

* - The Qualified Data Summary Tabie includes laboratory applied "U" qualifiers not 
specifically identified here. · The laboratory applied "U" qualifiers are included to minimize 
misinterpretation of results contained in the table. 
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Appendix 3 

Annotated Laboratory Reports 
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LionVille Laboratory, Inc. 

INORGANICS DATA SUMMARY RBPORT_ 08/22/07 

ENT: TNUHANFORD RC-032 K0916 LVL LOT#: 0708L7SO 

K ORDBR: 11343-606-001-9999-00 

RBPORTlNG DILUTION 

PLB SITB II> ANALYTB RESOJ.T UNITS LIMIT· l'ACI'OR 

&••- ••••••••••••••••a••• ----~Ezs::-------------- -------- •••s•••~•• crc~•:z-=•• 

l · Jl5BV6 Silver, Total 0 . 27 u MG/KG 0 . 27 3.0 

Alu111:inum, Total 5710 . MG/KG 4 . 9 3.0 

Arsenic, Total .2.0 MG/KG 1.2 3.0 

Bo:ron, Total 1,l u MG/l<G 1 , 1 3.0 

ll&J;"iUlll, Total 55,B MG/KG 0,06 3.0 

Berylli1.1•, Total 0 _.20 KG/KG 0,03 3,0 

Calcium., Total 626D MG/KG 2.1 3.0 

ced'miUIL, Total 0.15 u MG/KG 0,15 3.0 

Cobalt, Total 6.0 MG/KG -0.24 3 , 0 

ChroadUII\, Total 9.1 MG/KG 0.30 3,0 

Copper, Total ·12 ,5 MG/KG 0.27 3.0 

Iron, Total 15400 MG/KG 7.1 3.0 

Mercury, Total 0.02 MG/KG 0.02 1.0 

Pot:aeeiwt, Total '12 MG/KG 9.5 3 . 0 

Magneeil.llll, Total 3670 MG/KG 2,4 3.0 

Manganeee, Total 251 MG/KG 0.21 3.0 

Molybdenum, Total o.,·, u MG/KG 0,47 3.0 

SodiUIII, Total 2ll. MG/KG 2.1 3.0 

Nickel, Total 9.6 MG/KG _ 0.80 3.0 

Lead, Total 5.9 MG/KG 0.98 3.0 

Antiaony, Total 0.65 ujMG/KG 0 . 65 3.0 

Selenil.lll\, Total 1.l u MG/KG 1,3 3.0 

Silicon, 'l'ota1 578 -:f MG/KG 2 . S 3.0 

VanadiUlll, Tot;ol 39.7 ::r MG/KG 0.2• 3 , 0 

Zinc, Tot.al 35,3 MG/I<G o·. 12 3.0 

00001.0 
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Lionville Laboratory, Inc. 

INORGANIC$ DATA SUMMARY REPORT 08/22/07 

NT : TNUHANFORD RC-032 K0916 

ORDER : 11343~606-001-9999-00 

LS 

=-== 
SlTB IP ANALYTS 

:::::::==:::C':Z1l: :C==•-111ts .i• ............ .a.lEUDll::C.•SC:C.O:•• 

J1SBV7 Silver, Total 

Aluminu111, Total 

Arsenic, · Tot.al 

Boron, Total 

Barium, Total 

Berylliu111-, Total 

calci.um, Total 

cadmiull, Total 

cobalt, Total 

Chrcmiuia, Total 

Copper, Total 

Iron, Total 

Mercury, Total 

Potaaaiu11, Total 

Magne11iu111, Total 

t-langaneee, Total 

Molybdenum, Total 

SodiUlll, Total 

Nick.el , Total 

Lead, Total 

Antimony, Total 

Selenium, Total 

Silicon, Total 

Vanad:ium, Total 

Zinc, Total 

LVL UYr # : 

RBSULT UNITS 

--•••s••• ••&&-•• 
0,26 u MG/KG 

5850 MG/ICG 

3.l KG/KG 

l. 6 MG/KG 

sa . s MG/KG 

0 . 20 l'IG/itG 

4230 MG/KG 

0.14 u MG/KG 

6.6 IGG/KG 

9 . 5 MG/KG 

12 . 5 MG/KG 

16700 HG/KG 

0.01 u MG/XG 

1060 MG/KG 

3820 MG/KG 

291 HG/KG 

0,46 u MG/ICG 

170 MG/KG 

10,0 MG/ICG 

4.8 MG/KG 

0 . 69 'J' MG/I<G 

1.2 u MG/l{G 

880 1 MG/KG 

40 . 2 'j MG/ICG 

JS . 9 MG/JCG 

~ 

000011 

0708L7S0 

RBPORTING 

LIMIT 

•••c••••--

0.2, 

4 . 8 

1,2 

1,0 

0,06 

0 . 03 

2 , 0 

0.14 

0.23 

0.29 

0.2, 

6 . 8 

0.01 

9.2 

2-3 

0 . 20 

0.46 

2.0 

0,77 

0 . 515 

o. 63 

1 . 2 

2,5 

0 . 23 

0 , 11 

1 /dtrt 

DILOTION 

FACTOR 

--------
·3. 0 . 

3 . 0 

3 . 0 

3.0 

3.0 

3-0 

3,0 

3.0 

3 . 0 

J,0 

3 .o· 
3.0 

1.0 

3.0 

3 . 0 

3.0 

3 . 0 

3.0 

3.0 

3.0 

3 . 0 

3 . 0 

3.0 

3.0 

J.O 
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Lionville Laboratory, Inc._ 

INORGANICS _DATA SOMMARY REPORT 08/22/07 

mT : TNIDIANPORD RC-032 K09l6 

< ORDBR : 11343-606·001-9999-00 

li'LB SITS ID ANALYT& 

•••• ~•--••••~••••••••-•• zs===----------------=-
J15B'V8 Silver, Tot.al 

Alumin'WII, Total 

Arsenic, Total_ 

Boren , Total 

Barium, Total 

~:ryll:ium, Total 

calc:iu111, Total 

C.daiua, Total 

Cobi,.lt, Total 

Chrordua, Total 

Copper, Total 

Iron, Total 

Mercury( Total · 

Potaeeiu111, Touil 

Magneaiu111, Total 

Manganeae, Total 

Molybdenum , Total 

sodium, Total 

Nickel, Total 

Lead, Total 

Antimony , Total 

Selenium, Total 

Silicon, Total 

Vanadium, Tot.al 

Zinc , Total 

LVL LOT#: 

RESULT UNITS 

c csct:ssa -~~---
0 . 27 u MG/KG 

6920 MG/KG 

1.8 MG/KG 

31.6 . MG/KG 

216 MG/KG 

0 . 33 MG/KG 

7630 MG/KG 

0.15 u MG/KG 

6, 0 N<.:/KG 

B.0 MG/KG 

13.2 MG/RG 

13000 MG/KG 

0 . 01 u MG/KG 

815 M.G/KG 

3820 MG/KG 

228 MG/KG 

0 . lil MG/KG 

481 l!iG/KG 

9.S MG/KG 

4,1 MG/KG 

o . 83 'J MG/KG 

1 . J u HG/KG 

1610 1 MG/KG 

34.2 1 MG/KG 

29 , 1 MG/KG 

000012 

·,i·; .·• 

0708L7!.0 

REPORTING 

LJ:MIT 

----------0.27 

5 , 0 

1.2 

1.1 

0.06 

0·.03 

2,1 

O.l$ 

0 , 24 

0.30 

0,27 

7 . 1 

0,01 

9.S 

2.4 

0.21 

0.48 

2.1 

0 . 81 

0.98 

0.66 

1-l 

2.6 

0.24 

0.12 

try I(<. 

DILUTION 

FACTOR 

--------
3.0 

J,O 

3.0 

3.0 

3.0 

3 . 0 

J . 0 

l.O 

J.0 

3.0 

J.O 

3.0 

1.0 

3.0 

3 . 0 

3.0 

J.O 

3.0 

J.O 

J.O 

J . O 

J.O 

J.O 

J,O 

J . O 

161 
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Lionville Laboratory, Inc. 

INORGANICS DATA SUMMARY · RBPORT 08/22/07 

lN'l' : TNOHANPORD RC-032 K0916 

t ORDER 1 l.13-43--606-001.-9999-00 

?LS S1TB ID 

=====sc========~c~•- ••••••••••••••••••••••• 
JlSBV9 Silver, Total 

Aluminum., Total 

Areenic, Total 

Boron, Total 

Barilnll, Total 

Berylliu.111, Total 

Calcium, Total 

Cad11d:u111, Toe.l 

Cobalt, Total 

ChrccniUIII, Total 

COpper, Total 

l:ron, Total 

Mercury, Total 

Pot.aa11i1a., Total 

Magneeium, Total 

Mangan.ae, Total 

Molybden\1111, Total 

Bodi,._, Total 

Nickel, Total 

Lead, Total · 

Antiaony, Total 

Seleniu111, Total 

Silicon, Total 

Vanadium, Totai 

Zinc, Total 

LVL LOT#: 070BL750 

RESULT UNITS 

0.26 u l'IG/KG 

2430 MG/KG 

1,2 u HG/KG 

1 . 0 u MG/KG 

32, 6 l'IG/KG 

o.oe 
1690 

0,1-4 u 

2.7 

4 . 2 

'·" 
6500 

0.01 u 

364 

1720 

l.18 

0.4, U 

MG/KG 

HG/KG 

MG/KG 

MG/JCG 

l'IG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/I<G 

MG/KG 

HG/KG 

90.6 HG/KG 

4 .2 HG/KG 

.l .9 · MG/KG 

0 . 79 ::r MG/KG 

1.2 u 

9.23 -:r 
15. 8 :i 
16.6 

NG/KG 

HG/KG 

NG/KG 

MG/KG 

000013 

. RBPORT1NG 

LIMIT 

s-a•s.cticc== 

0.26 

4.8 

1.2 

l..O 

o. 06 · -

0.03 

2.1 

0.14 

0 . 23 

0.29 

0 . 26 

,., 
0 . 01 

!1,J 

2.3 

0.20 

0 . 46 

2 . 0 

0.78 

0.95 

0.64 

1.2 

2. s 
0.23 

0.12 

DILQTION 

PAC'I'OR 

a:ac====-= 

J . O 

LO 

J.O 

3.0 

J.O 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3 . 0 

l.0 

3.0 

3.0 

J.o 
3 . 0 

J . O 

3.0 

3.0 

3,0 

3.0 

3.0 

3.0 

J.O 
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Lionville, Laborat.ory, Inc . 

INORGANICS DATA SUMMARY RBPORT 08/22/07 

BNT : TNUHJIINFORD RC-032 K0916 I.Vt LOT # : 0708L750 

K OJU>BR : 11343-6D6-001-9999-00 

REPORTING OILt.rl'ION 

~LE SITE :ID ANALYTE RESULT OIUTS LIMIT. VACTOR 

==== ····--·-------····--
• • •••••• • ••• • ••~~s ~==== : : :c:.=== ====-== ======:scz • t:: ma::s:a•• 

5 . JlSBWO silver, Total D.26 u MG/KG 0 . 26 3.0 

Aluminua; Total 4310 . MG/KG 4 . 8 3.0 

Araenic , Total 2.4 MG/KG l. 2 3 , 0 

Boron, Total 1 . 3 MG/KG l.0 3 . 0 
Barium, Total 49,0 MG/KG D.D6 3.0 

BerylliUID, Total 0 . 16 MG/KG 0.03 . 3.0 

Calci~. Total 3000 MG/KG 2.0 3.0 

cac2m.iua, Total. 0 . 1 4 u NG/J<G 0 . 14 3 ; o 
Cobalt, Total s.o MG/KG .0 . 23 3.0 

ChromiU111, Total 6 , , MG/KG 0 . 2, J . 0 

Copper, Total 11.l MG/KG 0 , 26 J . 0 
Iron, Total 11000 HG/J<G 6.8 3.0 

l!lerc:uzy, Total · 0:01 u MG/J<G 0 . 01 1.0 

Potaaoil.llll, Total 700 MG/KG ,.2 3 . 0 

MagoaeiU111, Total 3000. MG/KG 2 . 3 3.0 

Hangane•e, Total 200 MG/KG 0 , 20 3.0 

MolyPdenum, Total 0 . 46 u MG/KG 0.46 3,0 

Sodium, Total 130 MG/KG 2. 0 3 . 0 

Nickel, Total 8 . 1 MG/KG 0.77 3.0 

Lead, Total 2.6 MG/KG 0 . , . 3 . 0 

Antimony , Total 0 . 63 u.rlllG/KG 0.'3 3 . 0 

selenium, Total 1 . 2 u MG/KG 1 . 2 3 . 0 

S i licon, Tot.al 932 3 ~/KG 2 . S 3 . 0 

VanadiU1a, Total 25.1 j MG/KG 0.23 3 ,0 

Zinc, Total 27.7 l'JG/KG 0.11 3 . 0 

000014 
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Analytical Report . 

Client: TNU-HANFORD RC-032 
L VL#: 0708L 750 . 

W.0.#: l 1343-606-001-9999-00 
Date Received: 08-14-07 

. SDG/SAF#: K0916/RC-032 . 

METALSCAS~NARRATIVE 

The following is a summary of the QC results accompanying the sample results. Lionville 
Laboratory (LvLD 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 solid samples. 

2. The samples were prepared and analyzed in accordance with methods checked on the attached. 
glossary. The samples were reported with 3-fold dilutions for ICP metals due to sample 
matrix. 

3. 

4. 

5. 

6. 

7. 

All analyses were performed within the required holding times. 

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

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

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

The preparation/method blank for 1 , analyte ·was outside 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. 

a). The MB result for Sodium was greater than the Practical Quantitation Limit (PQL) {3 x 
the (IDL) Instrument Detection Level} and samples J15BV7, J15BV9, and J15BW0 read less 
than 20 times the MB concentration. However, no corrective action criteria for MBs were 
provided in SW846 method 6010B. The sample results were reported herein "uncorrected" 
for the levels found in the MB. · 

The results presented in this report relate only to the analytical testing and conditions ofthe 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 l).. 3 pages. 

. · . .. ··. ··. 00001.6 . · 
18 Welsh Pool Road• Exton, PA 19341- 1313 • (610) 280-3000 • Fax (610) 280-3041 



8. 

9. 

10. 

11. 

12. 

13. 

14. 

All ICP Interference Check Standards were within control limits. 

All laboratory control samples ·(LCS) were within the 80-120% control limits with the 
exception of Silicon at 78.8%. Refer to the Inorgariics Laboratory Control Standards Report. 
Associated sample results may be biased low. 

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

. . . . . 

For analytes where the ICP MS fa out:.Of-control, a post-digestion MS (PDS) and serial 
dilution are performed. A PDS was prepared ~t meaningful concentration level for the 
following analytes: 

PDS PDS 
Sam12le ID Element Concentration (m;~b} %RecoveQ'. 
J15BV6 Aluminum 66,000 101.2 

Iron 66,000 98.9 
Antimony 300 1055 
Silicon 6,300 99.2 
Vanadium 3,000 102.6 

The duplicate analyses for 6 analytes were outside the 20% Relative Percent Difference 
(RPD) control limits. Refer to the Inorganics Precision Report. 

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. 

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

---tlJ 5,,__ --il --eert-ify--that-this=Safl'lple-clata-packagris-in-cornpiiance-with-80W 1 equi1 ements, 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. 

~]?"1kB-
Date 
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R. t. Coffman 528-64_09 
K.ESSNER,-JH-1 - Price Code Data Turnaroun\ I 

Jt'J-11/..#'l~O N 

roledDeslmatioa . SaniDIIDlfLocatlon SAFNo. AB "? '"7f' ,..,_ ..1.. N 
100-F Remaining Sita Burial Grounds· Soil Full Protocol l00~F-26:14 Shallow Zone/Verification RC-032 7> J · ,, ( v-r"-1' ~ 

Ice Cheat No. Field Lo•book No. COA Metllod of Shiu nt ~ 
l-----!.L~'-...l:::;.....a-...-J1~::;..;1:~-....;.---j~..;;E;.;.;FL-;;;..;..ll;....7_4.._l _______ .,__R~I-O_F2_6_200_o ____ -t_F_ED_EX __ t-________________ ~ 

Offslte Proaertv No. ~ r BlJI No.~~--t)$/'C_ (Ii Shluoed To 
EBERLINE SER VICES UONV 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NA 

Special H•odlln1 and/or Stor•ze 
NA 

0 
0 
0 
u. 

SAMPLE ANALYSIS 

(1j 
Sample No. 

LABORATORY Received By 
SECTION 

FINAL SAMPLE Disposal MedlOd 
DISPOSITION 

· WCH-EE-011 

Matrix• Sample Date 

SOIL 

SOIL 

SOIL ~-o 

No• 
Prnervatlon 

Type of Container 
p 

No. of Coatalner(1) 

Volume 
2SOmL 

S. ilaD (I) ii 
Spa:ill ·--

Sample Time 

./ 

/ 

TiUt 

Cool4C JllollC 

p p 

125ml. 500ml. 

Cllnma 
~-7116 

/ 

/ 

/ 

.S1101111~r unavn,1111>11: to reJ 
samples frorn 3728 Ret:J)llsh 
3728 C11stolli1111 rentov . 
shipping on-1'._ta._t~~cs for 

Disposed By 

Date/flme 

Datetru1111 

Matrix• 

S•lloll. 
S1!,o&odl-,1 

SO-Solid 

SI-Siuda• 
W•W•t• 
0-0il 
A•Alr 
DS•Dru• Salido 
DL-0.-U.,. 
T•Th1-. 
Wl•Wlpt 
L•Uojuld 
v-v ....... 
x"'°"'" 
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HNF-20433 REV 0 

INORGANIC ANALYSiS DATA VALIDATION CHECKLIST 

VALIDAnON 
A B 0 D E 

LEVEL: 
-'. 

PROJECT: Jod-f-2~: tlf DATA PACKAGE: }(_d°t(C., 

\?LR. LL-C 
. q /< J/a, VALIDATOR: LAB: DATE: 

SDG: k._oqt~ 
. . . ... - . . . 

v-- f . . , . . r A 1'.T A 1 YSES PERFORMED 
. -~ . 

(~-846/Iy SW-846/GFAA K_W-846/H0 SW-846 
Cyanide 

.. . .·-·''.-• . ' .. 

SAMPLES/MA. TRiX 

... 2'\5~VL cr 15 ~V7 J l'5~Vf :J"JSBV"i jl58f,,Jd 
... - -· .. ·.· . . 

. • 

~o~l 

L. . . DATAPAC:KAGl: COMPLltTENESS AND CASE NARRATIVE 

Technical ~e~ific~tion dp·c;entati<m present?···· ···· ·······:· .. :········· ·· ···· :· ·· ······ ·· ········ ·· ······'. ··· ······· ···· ·· ····· ·· Yes@ NIA 
' Comments: · · · · · · 

2. INSTRU~NT PERl?QRl\1i\.NCE AND CALUlRATlONS (Levels D and E) 

Initial calibrations performed on an instruments? ..... ..... .. .. ......... ......... ........ ... .... .... ..... ....... :. .'. ········· ... , ... Yes No 

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

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

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

ICV and CCV checks _acceptable? ..... ... .. .... .... ....... ..... .... .. ... ... ...... .... .... .... ..... ..... .... .. ....... ........... .. ... ... ..... Yes N·o 
. . 

Standards _traceable?·· ··· ··••.•·· ····•'.·'. ·•········ ·· ··.- ·••.•····· ··· ·· ··· ······· --·· ..... ...... .. ......... ....... .. ........ .... .. ........ ..... ..... .. .. Yes No 

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

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

Comments: __ ....,......_ ~_..... ______ -"-------'---------------
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDA TI ON CHECKLIST 

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

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

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

Laboratory blanks analyzed? .................. .... .............................................................. ........ .. .................... @ No NIA 

Laboratory blank results acceptable? ... ...... .................. .... ............. ...... ...................... .. ............... ............. s No NIA 

Field blanks analyzed? (Levels C, :b, E) .. ............. ... .... ........................................................................... Yes@' NIA 

Field blank results acceptable? (Levels C, D, E) .......... ........................................... ................................ Yes No ~ 
Transcription/calculation errors? (Levels D, E) .................................................. .... .... ............................ Yes No Q 
Comments: A " f C3> 

4. ACCURACY (Levels C, l>, and E) 

MS/MSD samples anaiyzed? ...... ........................................................................... : ............................. @ ·No NIA 

MS/MSD results acceptable? .......................... _ .............. ... ................... ................ .... .. ..... .... ..................... Ye@ NI A 

MSIMSD standards NIST traceable? (Levels D, E) ............. ~ .................................................................. Yes No~ 

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

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

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

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

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

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

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

Performance audit S!Ullple results acceptable? ........................................................................................ Yes No @ 
Comments:ft'\2 \1~ JrJ.;;:;-- 7 l.<f'7o - Q ""A-,'?'£':) - - l<i:[ L'?d - j:: ct.U 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

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

Duplicate RPD values acceptable? ... ..... ... .. ... ..... ...... ... .... ....... .... ... ...... ...... ...... ....... .... ... .... .. ... ... .. ........ .... Yes (;}NIA 
Duplicate results acceptable? .... ... .. ... .... .......... .. ....... .. ... ... .... ... ..... ..... ...... ...... ... .... ....... .... ... .. ....... ..... ... .. .. Yes 8 N/ A 

MS/f\.:1SD standards NIST traceable? (Levels D, £) ........ .. .. .. .... ......... ........... .......... .... .. .... .... .. .... ....... ..... Yes No ~ 
MS/MSD standards expired? (Levels D, £) ..... .. .. .. .. ............. ... ... ..... ........ .. ...... ...... .. ....... ....... ... ..... ......... Yes No ~ 
Field duplicate RPD values acceptable? ............ ....... .. ... ..... ..... ......... .. ...... ............ .... .. ... .......... ........ .... ... . Yes@ ~ 
Field split RPD values acceptable? ....... .. ... ........... .... ........ ..... .................... ... ... .... .... ...... .......... .. ..... ........ Yes No NLA,)' 
Transcription/calculation errors? (Levels D, E) ................. .. ... .. .................... .... .. ....... ........... ... .. .. ........... Yes No @ 

Comments:_~),L..l::..._\;__,c:;_· c.y...~---~-~---"'1~;__)_0_-_J_~-:::i· .'--~--------

~Q -~ (!Yl7;~ 
e 

c.~ - ~'--Lit> 

6. ICP QUALITY CONTROL (Levels D and E) 

c().le,t,.,-,-.... -- \t.7°>" 
fY"l,:51JS...,___ - 7( j.., 

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

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

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

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

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

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

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

Analytical spikes performed as required? ... ......... ........ ........ ..... ... ..... .... ........ ...... .... .. ....... ... .... .... ....... .. ... Yes No NIA 

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

Standards traceable? ........ .. ....... ... ........ ... ......... ... .... ... .. ............ ... ... .... ............ ... ...... .. .... .. ........ .... ......... ... . Yes No NI A 

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

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

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

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

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

:mples :::~;.:::::..'.~"..':.~.~)··· . ....... : ... ................................................. ..................... ~ No 

Sample holding times acceptable? .......... .... _. .. ..... .. ..... .......... .... ........ ..... ... ..... .... .. ....... ...... ... ..... .... ... ..... Ll No 

NIA 

NIA 

Comments: ___ ___ --'---------~------- ----- --'------
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION' CHECKLIST 
. . . . . 

9. RESULT QUANTlTATION AND DETECTION LIMITS (all levels) 

Results reported for all requested analyses? ...... ..... .... .. ........ ........... ................ ... ....... .. ...... ........ .. .... ..... .. Q No N/A 

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

Samples properly prepared? (Levels D, E) .... .............. ... .... .. .. ..... ..... ...... ................... .. ............................ Yes No ~ 
Detection limits meet RDL? ............ .. .................. .. ........... ...... .. ....... .. ............. .... ... .... .... .. .... ................... ~ No NIA 

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

Comments: ___ ~--~--------'---'-------~~---'-----------
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Lionville Laboratory, Inc. 

INORGANICS MBTHOD BLAN!.C DATA SUKHARY PAGE 08/22/07 

:BN'l': TNUHANPORD RC-032 K09l.6 LVL LOT#• 0708L7SO 

tK ORDBR: 11343-606•001-!1999-DO 

.. REPORTING DILUTION 

IPLE SITE ID ANALn'B RBSULT UNITS LIMIT FACTOR 

1C:C':S& c•s••••••••••••••••• · •••••a••••••••••••••&m~ :c:Ccsoc: ====== ==i:::c:11:sc.asa --------
00{1 07L0411-MB1 Silver, Total 0.09 u MG/KG 0.09 1.0 

AluiainWII, Total 2.9 MG/KG 1.6 1.0 

Ar• enic, Total 0.40 U MG/KG 0.40 1.0 

Boron, Total 0.35 u PIG/KG 0.35 1.0 

Barium, Total 0.11 'MG/KG 0.02 1.0 

Beryllium, _Total 0 . 01 u M<./JCG 0.01 1 . 0 

Calcium, Total 10.7 MG/XG 0 , 69 1.D 

cadmium, Total o . os MG/KG 0 . 05 1.0 

Cobalt, Total 0.14 MG/KG 0.08 1.0 

Chromium, Total 0.10 MG/KG 0.1 1.0 

Copper, Total 0.0!1 u NG/KG 0.09 l.0 

I:r<:>n, Total 3.51 MG/KG 2.3 1.0 

Pota1111iu111, Total ,.1 MG/KG 3.1 1.0 

Nagneaiu11, Total 2.8 MG/KG 0.7!1 1,0 

Manganeae, Total 0.07 u • NG/KG 0.07 1.0 

Molybdenwu, Total 0.16 u MG/KG 0.16 1.0 

Sodium, Total 9.0 MG/KG 0.68 1 . 0 

Nickel, Total 0 . 26 u MG/KG 0.26 1.0 

Lead, Total 0 . :12 u MG/KG 0 . 32 l.O 

Antimony, Total 0.21 u MG/KG 0.21 1.0 

.SeleniWII., Total 0.'12 u MG/KG 0 . -t2 l.O 

Silicon, Total B.4 MG/KG 0 . 84 1.0 

Vanadium, Total_ 0.08 MG/KG 0.08 1.0 

Zinc, Total 0.79 MG/KG 0.04 1.0 

LNKl. 07C01SS-MB1 · Mercury, Total 0 . 02 u MG/KG 0.02 ·1 . 0 

000026 
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Lion.ville Laboratory, Inc. 

INORGANICS ACCURACY RBPORT 08/22/07 

tENTr TNUHANFORD RC-032 K0916 

tK ORDBR: llJ•U-606-001-9999-00 

LVL LOT#: 0708L7S0 

SPIKED INITIAL SPIKBO 

IPLB SlT.B ID ANALYTB SAMPLB RBSOLT AMOUNT 'RBCOV 

aa:====•=•=•=c••••-• •••••-••••scac=c~==s•• m•••••-
__ ___ .,_ 

a::a::a:sasc . 

)1 J1SBV6 Silver, Total 4.6 o.:nu 4.9 93 .9 

AlU111ir:iun,; Total 5620 5740 197 -60 . .. 
Ar•&nic, Total 187 2 . 0 197 53.Q 

Boron, Total 94 , l 1.1 u !lB '.S 9S.5 

Bari.um, Total 244 SS.8 197 95,3 

5erylliU111, Total 4.9 0.20 4.9 95.8 

Calcium, Total 8810 6260 2460 10_3 .s 
caclllliw, Total i.8 0.lSU 4,9 98.0 

Cobalt, Total 52.7 6.0 49.3 94.7 

Chro1nil.llll, Total 27.S 9 ~1 19. 7 93.4 

Copper, Total 38.5 U.5 24.6 J.0S.'l 
Iron, Total 13600 15400 98.S -1800. .. 
14ercury, Total· 0 .20 .0.02 0.16 112.l 

Potassium, Total 3140 912 2460 · 90.3 

Magne • i\111\, Total 5830 3670 U60 87 . 7 

iilanganece, Total 288 251 49.3 75.3• 

Molyl:,denum, Total B!l. 6 o .. 47u 98,S 91.0 

Sodi\1111, Total 2500 211 2460 93.0 

· Nickel, Total 56.7 9.8 49.3 95,1 

Laad, Total 51.6 S,9 49.3 92 . 7 

Anti1DOny, Total 34.3 0.65u 49.3 69.6 

Selenium, Total 159 l.3 u 197 80.8 

Silicon, Total 1110 578 ,s·.s 540,3• 

Vanadium, Total 75.l 39.7 49 . 3 7l,8 

Zinc, Total 79.6 35.3 49 . 3 89.9 

000027 

DILtJJ'ION 

FACTOR (SPJC) 

==isc=~•=~!:: 

3.0 

3 . 0 

3.0 

3.0 

3.0 

3.0 

3.0 

3 . 0 

3.0 

3.0 

3.0 

3.0 

l.O 

J,0 

3 , 0 

3,0 

3.0 

3.0 

J.0 

3.0 

3.0 

J.0 

3.0 

3.0 

3.0 
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Lionville Lalx!ratory, Inc . 

lNORGANICS PRECIS70N REPORT 08/22/07 

BNT : TNUHANFORD RC-032 1(0916 LVL LOT #: 0708L7S0 

K ORDER : 11~43-606-001-9999-00 

PI,S 

lRBP 

INITIAL 

S1TB ID ANALYTB RESULT 

c c ccs====••••-•••••• ••••••-••••c•~c=====s•c •••••••• 

;J1SBV6 Silver, Total . 0 . 27u 

AlU11t:inum, · Total 

Aroenic, Total 

Boroa, Total 

Barium, Total 

Beryllium, Total 

Calcium , Total 

Cadmium, Total 

Cobalt., Tptal 

Chromium, Total 

Copper, Total 

I ·ron, Total 

Mercury, Total · 

Pota1111iua, Total 

Magnesilllll, Total 

Manganeae, Total 

Molyt>den\lll\, Total 

Sodium, Total 

Nickel, Total 

.Lead, Total 

Antimony, Total 

SeleniU11t, Total 

Silicon, Total 

Vacadi\1111, Total 

Z:inc, Total 

5740 

2 .o 
· 1.1 u 

55.a 

0.20 

6260 

0.15u 

6 . 0 

9.1 

12 . 5 

1·5400 

0.02 

912 

3670 

251 

0.47U 

211 

9.8 

5.9 

o.65u 

1 . 3 u 

576 

39. 7 

35 ,3 

REPLICATE RPD 

---------- -----·· 
0.27u NC 

4960 . u . s 
2.4 18 . 2 

l.l u NC 

"' ·' 18 . 0 

0.19 9.1 

5830 7 . 2 

0.15u NC 

5.3 12 . 4 

7 . 5 19 . 3 

l.1.9 .. , 
12600 20 . 2 

· 0.10 133 . 3 

849 7.2 

3380 8 , 2 

234 7.2 

0,47u NC 

165 24 . 3 

e.a 10,8 

J , !I ; 40.8 

0.65u NC 

1,3 u NC 

1130 64.8 

28.5 32,8 

31.5 11.4 

000028 
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DILU':rION 

FAC'l'OR(RBP) 

•cscszc=c=c: 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

. 3.0 

3,0 

3.0 

3.0 

1.0 

3.0 

3.0 

3 ·,o 

3.0 

3.0 

3.0 

3 , 0 

3.0 

3 . 0 

3 . 0 

3.0 

3 . 0 
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Lionville Laboratory, Inc. 

'INoRGANICS LABORXl'ORY CONTROL STANDARDS RBPORT 08/22/07 

BNT: TNOHANPORD RC-032 K0916 LVL LOT#: 0708L750 

K ·ORDEJt: 11343-606-001-9999-00 

SPlKBD s·pnam 

PLB S:ITE :ID .ANALffl SAMPLB AMOUNT UNITS \RBCOV 

1n::wc: --------------------· 
se===c•••••••••••••••• c===== ====-· -----· a:::•a:••· 

1 07Lo,11-LC'1 Silver, LCS 44.1 48.6 MG/KG 90,7 

Alundnum, LCS 447 486 MG/KG 92,1. 

Arsenic, LCS 869 971 MG/KG 89.S 

Boron, t.cs 433 486 MG/KG 69.l 

BariU111, LCS 43-8 486 MG/l<G !>0.2 

BerylliUlll, LCS 22:. 6 24.3 MG/I<G 93.0 

CAlciUIII, LCS 2270 2430 MG/KG 93 . S 

CadsdUlll, LCS 22.5 24.3 NG/KG 92.6 

cobalt, LCS 226 243 MG/KG 92.9 

Chro• ium., LCS 45.2 48.6 MG/KG 93.0 

Copper, LCS 111. l:z1 itlG/KG 91.4 

:Iron, LC.9 454 486 MG/ICG 93.6 

PotaaaiU111, LCS 2160 2430 MG/KG 89.2 

Magneaiua, LCS 2180 2430 MGfI<G 89.9 

Manganec.e, LCS ,e : 6 72.8 MG/KG !14,2 

MolybdenUlll, LCS 432 486 MG/KG 88 . 9 

Sodium, LCS 2120 2430 MG/KG 87,5 

Nickel, LCS 1?9 194 MG/KG 92.l 

Lead, LCS 225 243 HG/KG 92,B 

.Antimony, LCS 260 291 MG/KG 89.2 

Sal~ium, LCS 827 971 MG/KG 85.2 

Silicon, LCS 382 486 HG/KG 78.B 

Vanadium, LCS 222 243 MG/l<G 91.2 

Zinc, LCS 90.2 97.l l'IG/KG 92.9 

07COl5S-LCl Mercury, LCS 2 . 6 2.8 MG/KG 91,l 
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