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Date: 9 November 2005
To: Bechtel Hanford Inc. (technical representative)
From: Techl-aw, Inc.
Project: 100 BC Remaining Pipelines and Sewers - Soil Full Protocol - Waste Site

1 00:C-9: 1
Subject: Inorganics - Data Package No. H3344-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. H3344prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along withthe analyses reported and the method of analysis is provided in the following table.

ampleXI 8/2/0 Soi Daeente1J O 3 W X 8 8 / 2 / 0 5-So i- --S e e- n o te-J03WX7 8/23/05 Soil C See note 1JO3WYO 8/23/05 Soil C See note 1
J03WXX9 8/23/05 SOil c See note 1JO3WY3 8/23/05 Soil C See note 1JO3WY4 8/23/05 Soil C See note 1JO3WY5 8/23/05 Soil C See note 1JO3WY6 /23/05SoilC
JO3WY7 8/23/05SolCeent1
JO3WY8 8/23/05 Si e-~tJO3WY9 8/23/05SolCeent1
JO3XOO 8/23/05SolCeent1
JO3WO1 8/23/05SolCeent1
J03X02 8/23/05SolCeent1
J03X03 8/23/05 SolCSee note 1J03X04 8/23/05 Soil C See note 1J03WX01 8/23/05 Soil C See note 1J03X06 8/23/05 Soil C See note 1
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DATA QUALITY PARAMETERS

Holding Times

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

All holding times were acceptable.

Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processedthrough each sample preparation and analysis procedure, must be prepared andanalyzed with every sample delivery group. In the case of positive blank results,samples with digestate concentrations less than five times the preparation blankvalue have had their associated values qualified as non-detected and flagged "U".Samples with concentrations of greater than five times the highest blankconcentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contractrequired detection limit (CRDL), all nondetects are rejected and flagged "UR" and alldetects that are less than ten times the absolute value of the associated preparationblank result are qualified as estimates and flagged "J". If the absolute value of thenegative preparation blank is greater than the instrument detection limit (IDL) andless than or equal to the CRDL, all nondetects are qualified as estimates andflagged "WJ" and all detects less than ten times the absolute value of the blank arequalified as estimates and flagged "1J". If the sample results are greater than tentimes the absolute value of the preparation blank, no qualification is necessary.

Due to method blank contamination, the silver result in samples JO3WY9, J03X04and J03X06 were qualified as estimates and flagged "UJ".

Due to method blank contamination, the selenium result in samples J03X03,J03X04 and J03X06 were qualified as estimates and flagged "UW".

Due to method blank contamination, the lead result in sample JO3WY7 wasqualified as an estimate and flagged "UJ".

Due to method blank contamination, all arsenic and molybdenum results werequalified as estimates and flagged "UJ".
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All other Preparation blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assessthe analytical accuracy of the reported data . The matrix spike is used to assessthe effect of the matrix on the ability to accurately quantify sample concentrations.Recoveries must fall within the range of 70% to 130%. Samples with a recoveryof less than 30% and a sample result below the IDL are rejected and flagged 'UR".Samples with a recovery of 30% to 69% and a sample result less than the IDL arequalified "UJ". Samples with a recovery of greater than 130% or less than 70%and a sample result greater than the IDL are qualified as estimates and flagged "J".Finally, for samples with a recovery greater than 130% and a sample result lessthan the IDL, no qualification is required.

Due to a matrix spike recovery outside QC limits (56.8%), all antimony results werequalified as estimates and flagged "J".

All other accuracy results were acceptable.

.Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) betweenthe recoveries of matrix spike duplicate {MSD) analyses performed on a sample inthe analytical batch. Precision may alternatively be assessed using unspikedduplicate analyses performed on a sample in the analytical batch. If both sampleand replicate activities (concentrations) are greater than five times the CRDL andthe RPD is less than 30%, no qualification is required. If either activity(concentration) is less than five times the CRDL, the RPD control limit is less thanor equal to two times the CRDL. If the RPD is outside the applicable control limit,associated results are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.
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Field Duplicate

No field duplicates were submitted for analysis.

*Analytical Detection Levels

Reported analytical detection levels are compared against the remaining waste sitesRQLs to ensure that laboratory detection levels meet the required criteria. Allanalytes met the RQL.

*Completeness

Data package No. H3344 was submitted for validation and verified forcompleteness. Completeness is based on the percentage of data determined to bevalid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

Due to method blank contamination, the silver result in samples JO3WY9,J03X04 and J03X06 were qualified as estimates and flagged "WJ".

Due to method blank contamination, the selenium result in samples J03X03,J03X04 and J03X06 were qualified as estimates and flagged "UJ".

Due to method blank contamination, the lead result in sample JO3WY7 wasqualified as an estimate and flagged "UJ".

Due to method blank contamination, all arsenic and molybdenum resultswere qualified as estimate and flagged "UJ".

Due to a matrix spike recovery outside QC limits (56.8%), all antimony results werequalified as estimates and flagged "J".

Data flagged "'J indicates that the associated concentration is an estimate,but under the BHI statement of work, the data may be usable for decision-making purposes. All other validated results are considered accurate within
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the standard error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel HanfordIncorporated, September 5, 1 997.

DOEIRL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,U.S. Department of Energy, February 2005.
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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 BHI
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 inthe 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 inthe sample. Additionally, the data is unusable due to an identified major
QC deficiency.

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

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

000007



Appendix 2

Summary of Data Qualification
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METALS DATA QUALIFICATION SUMMARY*

- - -~ rTLl
COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Silver UjJO3WY9, J03X04 Blank contamination

___ ___ __ J03X06 _ _ _ _ _ _ _ _ _ _Selenium UJ J03X03,J03X04 Blank contamination
J03X06

Lead UJ - JO3WY7 Blank contamination
Arsenic UJ All Blank contamination
Molybdenum___________

Antimony J All MS recovery

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

Qualified Data Summary and Annotated Laboratory Reports
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 09/13/os

CLIENT: TNUHANPORD BOS-003 H3344 
LVL LOT *:050BL224

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

SAMLE SIE D NALTEREUL .REPORTING DILUTION
S A I I P E S T E I DA N A Y T R E U L U N I T S L I M I T ' F A C T O R

-001 J03WX7 silver, Total 0.07 u MG/KG 0.07la
Arsenic, Total 2.9 Ij MG;/KG 0.43 1.0
Boron,,Total 

0.69 MG/KG 0.211.
Barium, Total 644 M/G0091.0

Beyliu, ot4 .24 MG/KG 0.009 1.0
Cadmlium, Total0.5 M/G.010

Coat0oa .2 14 MG/KG 0.069 1.0
Chromium, Total 75 M / G0 0 .Coper, Toal03. MG/KG 0.12
MC uryl , Total .012 MG/KG 0.01 1.0

M a n g n e c e T o t l 2 9 . M / K G .0 21 .0
Mhoydeum, Total 7.59,I MG/KG 0.16 .1.0
NCkpe, Total 13.1 MG/KG 0.12 1.0
Leadry Total . 3 4 M / G0 2AnioyTtl0.27 u MG/KG 0.271.
Maeles, Total 0.9u MG/KG 0.2 1.0
Vanadum, Total 28. 9 MG/KG 0.011.
icke, Total 20.4 MG/KG 0.6. 1.0

-02 O3XSLer.-To tal 0.0 u1G/ G..0
Areic otl3.4L~ MG/KG 0.431.

Borion , Total 0.87 uMG/KG 0.21 .
Bareium, Total 039 MG/KG 0.009 1.0
Beryllium, Total 0.2 MG/KG 0.009
Cai m, Total 09.07 MG/KG 0.04 .

CobaJ0WX Slte, Total S.072 MG/KG 0.06 1.0
Chromnium, Total 11.71 MG/KG 0.06 1.0
Copper, Total . 1.1 MG/KG 0.1 1.0
Mercury, Total 5..19 MG/KG 0.019 1.0
Manganese, Total 2625 M .G/KG 0.029 1.0
Colydeum, Total 0 1 .07 MG/KG 0.07 1.0
NCkealt, Total 12 MG/KG 0.122.
Leadi, Total 31.6 MG/KG 0.27 1.0
Anonye, Total 06.41 MG/KG 0.2 1.0
Selenumy, Total .00 U MG/K(G 0.401 1.0
Manaium, Total 24.4 MG/KG 0.06 1.0

Zincd, Total 29.4 MG/KG 0.0610
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARy REPORT 0913/o

CLIENT: TNUHANFORD BOS-003 H3344 LVL LOT #; 0S08L224
WORK ORDlER: 11343-606-001-9999-00 

-

REPORTING DILUTIONSAM4PLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-003 J03WX9 Silver, Total 0.07 u MG/KG 0.07 1.0
Arsenic, Total, 3.7 ;j MG/KG 0.43 1.
Boron, Total 0.40 MG/KG 0.211.
Barium, Total 74.1 MG/KG 0.009 .
Beryllium, Total 0.31 MG/KG 0.009 1.0
Cadmium, Total 0.11 MG/KG 0.041.
Cobalt, Total 6.2 MG/KG 0.061.
Chromium, Total 9.9 MG/KG 0.06 1.0
Copper, Total 17.2 MG/KG 0.12 -
Mercury, Total 0.04 MG/KG 0.0110
Manganese, Total 288 MG/KG; 0.02 1.0
Molybdenum, Total, 0.33 ij MG/KG 0.17 .
Nickel, Total. 111 MG/KG 0.12 1.0
Lead, Total 6.9 MG/KG 0.27 1.0
Antimony, Total 0.28 uIMG/KG 0.28 170
Selenium, Total 0.40 u MG/KG 0.40 1.0
Vanadium, Total 32.7 MG/KG 0.06 1.0
Zinc, Total 37.8 MG/KG 0.06 1.0

-004 J03WY0 Silver, Total 0.07 u MG/KG 0.071.
Arsenic, Total 2.5 V5" MG/KG 0.44 . > 1.0
Boron, Total 0.21 u MG/KG 0.21 .
Barium, Total 54.0 MG/KG 0.009 1.0
Beryllium, Total 0.27 MG/KG 0.0091.
Cadmium, Total 0.09 MG/KG 0.04 1.0
Cobalt, Total 5.1 MG/KG 0.07 1.0
Chromium, Total 8.5 MG/KG 0.07 0
Copper, Total 13.0 MG/KG 0.12 1.0
Mercury, Total 0.02 u MG/KG 0. 02, 1.0
Manganese, Total 245 MG/KG 0.02 1.0
Molybdenum, Total 0.32 Vj MG/KG 0.17 .
Nickel, Total 10.7 MG/KG 0.12 1 .0
Lead, Total 2.3 MG/KG 0.27 1.0
Antimony, Total 0.28 u I-1G/KG 0.28 1.0
Selenium, Total 0.40 u MG/KG 0.40 1.0
Vanadium, Total 29.9 MG/KG 0.06 1.0
Zinc, Total 30.1 MG/KG 0.07 1.0
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 0.9/13/05

CLIENT: TNUHANFOPD B0S-003 H3344 LVL LOT #:05081,224
WORK ORDER: 1l343 -606-O0l-9999-oa

REPORTING DILUTION
SAMPLE:. SITE ID ANALYTE RESULT UNITS LIMIT .FACTOR

005 J03WYI S .ilver, Total. 0.07 u MG/KG 0.071.
Arsenic, Total 3. 9 VJs MG/KG 0.441.
Boron, Total 0.61 MG/K IG .0.21 1.0
Barium, Total 85.9 MG/KG 0.009 1.0
Beryllium, Total 0.30, MG/KG 0.0091.
Cadmium, Total 0.18 MG/KG 0.11 3.0
Cobalt, Total 60 G/G0.07 1.0
chromium, Total 9.d MG/KG 0.07 1.0
Copper, Total . 15.9 MG/KG 0.21.0

Mercury,,Total 0. 02. MG/KG% 0.01 1.0
Manganese, Total . 277 MG/KG 0.02 .1.0
Molybdenum, Total 0:36 UIMG/KG 0.17 .1.0

* Nickel,.Total 10. MG/KG 0.12 1.0
Lead, Total .. 3.7 MG/KG 0.81 3.0
Antimony, Total 0.26 u3 MG/KG 0.2810
Se lenium, Total 0.40 u MGi/KG 0.40 1.0
Vanadium, Total1 31.4 MG/KG 0.06 11.0
Zinc, Total 33.1 MG/KG 0.071.

-006 JO3WY2 Silver, Total 0.07 u MG/KG 0.07 1.0,
Arsenic, Total .2.4 '~JMG/KG 0.43 1.0
Boron, Total 0.21 u MG/KG 0.21 *. 1.0
Barium, Total 55.2' MG/KG 0.009 1.0
Beryllium, Total 0.24 MG/KG 0.*009 1.0
Cadmium, Total 0.11 MG/KG 0.11 3.0
Cobalt, Total 5.2 MG/KG 0.06 l.a
Chromium, Total 87 MG/KG 0.06 1.0
Copper, Total 12.8 MG/KG 0.12 1.0
Mercury, Total . 0.01 U MG/KG 0.01 1.0
Manganese, Total .242 MG/KG 0.02 1.0
Molybdenum, Total 0.2405. MG/KG 0.16 1.0
Nickel, Total 11.7 MG/KG 0.12 1.0
Lead, Total 3.0 MG/KG 0.80 3.0
Antimony, Total 0. 27 u~jMG/KG 0 .27 1.0
Selenium, Total 0.39 u MG/(KG 0.39 1.0
Vanadium, Total 34.0 MG/KG 0.05 1.0
Zinc, Total 31.2 MG/KG 0.06 1.0
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L ionvi lle Laboratory, Inc.,

INORGANICS DATA SUMMARY REPORT 09/13/0S.~1~

CLIENT: TNUHANFORD BOS-003 H3344 LVL LOT #*: 0S0BL224

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

REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT, FACTOR

-007 JO3WY3 Silver, Total 0.07 u MG '/KG 0.07 1.0:
Arsenic, Total 2.9 Vj MG/KG *0. 43 1. 0
Boron, Total 0.59 MG/ICG 0.2 1.0

Barium, Total 70.5 MG/KG 0.009 1.0
Beryllium, Total 0.32 MG/KG0091.
Cadmium, Total 0.12 MG/KG 0.11 .
Cobalt, Total 6.4 MG/KG 0.06 1.0
Chromium, Total 9.4 MG/KG .0.06; 1.0
Copper, Total 15.1. MG/KG . 0.12 1.0
Mercury, Total 0.02 u MG/KG 0.02 1.
Manganese, Total 295 MG/KG 0.02 1.0
Molybdenum, Total, 0. 24 L11 MG/KG 0.16. .
Nickel, Total, . 12.2 MG/KG 0.12 1.0
Lead, Total 4.2 MG/KG 0.80 3.0

* Antimony, Total 0 .27 uS-MG/KG 0.2710

Selenium, Total 0.39 u MG/KG 0. 39 1.0,
* vanadium, Total 37.1 MG/KG 0.05 1" 0, ~-.

Zinc, Total 36.0 MG/KG 0.06 .

-008 JO3WY4 Silver, Total 0.07 u MG/KG 0.0710

Arsenic, Total .4.7 Vj MG/KG 0.44 1.0
Boron, Total 0.52 MG/KG 0.21 1.01
Barium, Total 78.1 MG/KG 0.009 1.0
Beryllium, Total 0.36 MG/KG 0.009 1.0
Cadmium, Total 0.17 MG/KG 0.11 3.0
Cobalt, Total 7.3 MG/KG 0.07 .~1.0

Chromium, Total 9.6 MG/KG 0.07 . 1.0

Copper, Total 17.8 MG/KG 0.12 1.0
Mercury, Total 0.01 u MG/KG 0.01 10
Manganese, Total 330 MG/KG 0.02: 1.
Molybdenum, Total 0. 2Bt. afSMG/KG 0.17: 1.0
Nickel, Total 12.4 MG/KG 0.12 10
Lead, Total 4.8 MG/KG 0.81 3.0
Antimony, Total 0.28 u_% MG/K2 0.281.

Selenium, Total 0.40 u MG/KG 0.40 1.0,
Vanadium, Total 38.0 MG/KG 0.061.

Zinc, Total . 37.9 MG/KG 0.07 1.0

000(01.6



Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 0.9/13/OS

CLIENIT: TNUHANFORD BOS-003 H3344 
LVL LOT *: 050L224

WORK ORDER 11343-606-001-9999-0o

REPORTING DILUTION
AMPLE: SITE ID ANALYTE RESULT UNITS LIMITFCO

t==== ==at========S==a===t====FACTOR~.

009. J03WYS Silver, Total 0.07 u MG/KG, 0.07 .1.0

Arsenic, Total 2 .2 (j MG/KG 0.441.
Boron, Total 0.21,u MG/KG 0.211.
Barium, Total 61.0 MG/KG 0.009
Beryllium, Total 0.25 MG/KG 0.0091.
cadmium, Total 0.13 MG/KG . 0.113.
Cobalt, Total S.2 MGK 0.06

chromium, Total 9.2 MG/KG 0.06 1.0
Copper, Total 11.4 MG/KG 01
Mercury. Total 0.12 MG/KG 0.01 1.0
Manganese, Total 229 MG/KG 0.02 1.0
Molybdenum, Total 0is US MG/KG 0.17 1.0
Nickel, Total 7.6 MG/KG 0.1220
Lead, Total 2.2 MG/KG 08 .
Antimony, Total . 0.28 U MG/KG . 0.28 1.0
Selenium, Total 0.40 u MG/KG 0.40 .
Vanadium, Total 27.7 MG/KG 0.06 11

Zinc, Total 25.9 MG/KG 0.06 1.0

-010 J03WY6 Silver,. Total 0.07 u MG/KG 0.07 1 l.0
Arsenic, Total 4.9q IJ, MG/K(G 0.44
Boron, Total 0.48 HG/KG 0.21 1.0
Barium, Total 105 MG/KG 0.009 1.0
Beryllium, Total 0.34 MG/KG 0.009 1;0
Cadmium, Total 0.17 MG/KG 0.11 3.0
Cobalt, Total 6.3 MG/K(G 0.07 1.0
Chro .mium, Total 11.9 MG/KG 0.07 i.0
Copper, Total 17.6 MG/KG 0.12 1.0
Mercury, Total 0.01 u MG/KG 0.01 1.0
Manganese, Total 296 MG/KG 0.021.

molybdenum, Total 0. 3 7 U MG/KG 0.17 1.0
Nickel, Total 14.9 MG/KG 0.12 1.0
Lead, Total 5.1 MG/KG 0.81 3.0
Antimony, Total 0.-292 u~j MG/KG 0.281.
Selenium, Total 0.40 u MG/K'G 0.40 1.0
Vanadium, Total 27.9 MG/KG 0.06 1.0
Zinc, Total 37.8 MG/KG 0.07 1.0

0V
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Lionville Laboratory, Inc. .~"

INORGANICS DATA SUMMARY REPORT 09/13/05

CLIENT: TNUHANPORD B0S-003 H344 LVL LOT #:050BL224
WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTIO8NSAMPLE SITE ID ANALYTE RESULT UNITS LIMIT. FACTOR,

-011 J0WY Silver, Total 0.07 u MG/KG 0.07 ' 1 0,
ArencToal2. 2 U:' MG/KG 0.43

Boron, Total 0.2. u MG/KG 0.21 1.0
Barium, Total 52.6 MG/KG 0.0091.
Beryllium, Total 0.28 MG/KG 0.009 1.0
cadmium, Total 0.11 u MG/KG 0.11* 3.0
Cobalt, Total 8.6 MG/K(G 0.061.
chromium, Total 3.4 MG/KG 0.06 1.0
Copper, Total 15.1 MG/KG 0.12 .
Mercury, Total 0.01 u MG/KG 0.01 .
Manganese, Total 297 MG/KG 0.021.

Molybdenum, Total 0.41 A r. /KG 0.16 1.0
Nickel, Total 6.5 MG/KG 0. 12 1.0
Lead, Total 1.7 VjJ MG/KG 0.79 30o
Antimony, Total 0.27 uTMG/KG 0.271.0
Selenium, Total 0.39 u MG/KG 0.39 1.0

Vanadium, Total 56.8 MG/KG 0.06s 1.,
Zinc, Total 41.0 MG/KG 0.06 :1. 0

-012 J03WYS Silver, Total 0.07 u MG/KG 0.071.
Arsenic, Total 1.9 Q~j MG/KG 0.43 1.0
Boron, Total 0.21 u MG/KG 0.21 -1.0
Barium, Total 54.4 MG/KG 0.009 1.0
Beryllium, Total , 0.30 MG/KG 0.009 .
Cadmium, Total 0.23 MG/KG 0.11, 3.0
Cobalt, Total 8.3 MG/KG 0.06 1.0
Chromium, Total 2.9 MG/KG 0.06 1.0
Copper, Total 15.6 MG/KG 0.12 1.0
Mercury, Total 0.02 u MG/KG 0.02 1.0
Manganese, Total 286 MG/KG 0.02 1.0
Molybdenum, Total 0. 47 'JSMG/KG 0.17 1.0
Nickel, Total 5.4 MG/KG 0.12. 1.0
Lead, Total 2.9 MG/KG 0.80 3.0
Antimony, Total 0.28 uJMG/KG 0.28 1.0
Selenium, Total 0.39 u MG/KG 0.39.1.
Vanadium, Total 58.1 MG/KG 0.06 1.0
Zinc, Total 42.0 MG/KG 0.06 1.0
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Lionville Laboratory, Inc.

INOPGANICS DATA SUMMARY REPORT 09113/OS

CLIENT: TNUHANFORD BOS-003 H3344 
LVL LOT 4:050BL224

woRK ORDER 11343-606-001-9999-00

REPORTING DILUT IONAPE SITE ID ANALYTE RESULT UNITS LIMIT FCO

013 J03 WY9 Sil.r,.ota
Silver, Total, 0. 13 (/ST MG/KG0.7110

Arsenic, Total 3.4 iJYMG/KG 0.42 1.
Boron, Total 0.92 MG/KG: 0.21 1.0
Barium, Total 63.2 MG/KG 0.009 1.0
Beryllium, Total 0.35 MG/KG 0.009
Cadmium, Total 0.01/Goa .0

Cobalt, Total 88 MG/KG 0.06 .
Chromi.u .M, Total 9.0 MG/KG. 0.061.1

Copper, Total 15.1j MG/KG 0.121.
Mercury, Total 0.0 2 MG/KG 0.01 .
Manganese, Total 357. MG/KG . 0.021.
Molybdenum, Total 0. S30jI MG/KG 0.161.
Nickel, Total 112 MGK001

* Lead, Total 4.4 MG/KG 0.78 3.0
* Antimony, Total 0.27 u3"MG/KG 0.27 1.0

Selenium, Total 0.9u MG/KG 0.391.
* Vanadium, Total 4 8.8 MG/KG:>- 0.05 1.0

Zinc, Total 45.0 MG/KG 0.06 1.0,

-014 J03XO0 Silver, Total 0.07 u MG/KG 0.07
Arsenic, Total 3. ~ GK .21.0

Boron, Total 0.65 MG/KG 0.21. 1.0
Barium, Total 66.6 MG/KG 0.0091.
Beryllium, Total 0.36 MG/KG 0.009 1.0
Cadmium, Total . 0.18 MG/KG 0.113.
Cobalt, Total 10.4 MG/KG 0.06 1.0
Chromium, Total 7.7 MG/KG 0.061.
Copper, Total 16.6 MG/KG 0.121.
Mercury, Total 0.08 MG/KG 0.01 1.0
Manganese, Total 375 MG/KG 0.02 1.0
Molybdenum, Total .0. 63 LIT MG/KG 0.16 .1
Nickel, Total 9.9 *MG/KG 0.12 1.0
Lead, Total 3.8 MG/KG 0.78 3.0
Antimony, Total 0.27 u1' MG/KG 0.27 ~ o
Selenium, Total 0. 39 U MG/KG 0.39 1.0
Vanadium, Total .58.1 MG/KG 0.05 1.0
Zinc, Total 51.6 MG/KG 0.06 1.0

0000Oi-
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARy REPORT 09/1:3/O5

CLIENT: TNUHANFORD B0S-003 H3344 
LVL LOT #: 050OL224 A. ~ -WORK ORDER: 11343-606-001-9999.00 

f

REPORTING IUOf
SAMPLE SITE ID DILUTTIRONTUNTS LII

ANAYTE REULT UNIS LMITFACTOR A

-015 J03x01 Silver, Total 0.07 u m/G

Arsenic, Total 2.5 U1. MG/KG 0.43 '' 10
Boron, Total 0.21 u MG/KG 0.21 1.0
Barium, Total 47.8 MG/KG 0.009 1.0
Beryllium, Total 0.24 MG/KG 0.009
Cadmium, Total 0.16 MG/KG 0.11 3.0
Cobalt, Total . .9 MG/KG 001.

0AChromium, Total. 4.9 MG/KG 0.06 1.0'
Copper, Total 13.7 MG/KG 0.12 1.0
Mercury, Total 0.06 MG/KG 0.011
Manganese, Total 238 MG/KG 0.021.
Molybdenum, Total 0.35%)S' MG/KG. 0.17 ' 1.0

Nickel, Total -. 7.4 MG/KG 0.12 1.0
Lead, Total 2.86 MG/KG 0.80 3.10
Antimony, Total 0.28 uj'MG/KG 0.281
Selenium, Total 0.40 u MG/KG 0.40 .
Vanadium, Total. 24.2 MG/KG 0.06 1Q0
Zinc, Total 29.6 MG/KG 0.06i* 1.0

-016 J03X02 Silver, Total 0.07 u MG/K(G 0.07 1.0.
Arsenic, Total 2.4 k)5'MG/KG 0.43 1 0
Boron, Total 0.21 u MG/KG 0.21 1.0
Barium, Total, 52.5 MG/KG 0.009 1.0.
Beryllium, Total 0.24 MG/KG 0.009 1.0
Cadmium, Total. 0.13 .MG/KG 0.11 3.0.
Cobalt, .Total 5.3 MG/KG 0.06 1.0
Chromium, Total 5.6 MG/KG 0.06 1.0
Copper, Total 13.2 MG/KG 0.12 1.

Mercury, Total 0.05 MG/KG 0.01 1.0
Manganese, Total 213 MG/KG 0.02 1.0
Molybdenum, Total 0. 3 7 ,J-MG/KG 0.17 1.0.
Nickel, Total 7.2 MG/KG 0.12. 1.0
Lead, Total 2.6 MG/KG 0.90 3.0
Antimony, Total 0.28 US MG/( G 0.28 1.0
Selenium, Total 0.40 u MG/KG 0.40 1.0-
Vanadium, Total 32.9 MG/KG 0.06 1.0-
Zinc, Total 29.7 MG/KG 0.06 1.0

0)( 02 0



Lionville Lab~oratory, Inc.

INORGANICS DATA SUMMARy REPORT 09/13/0S

CLIENT. *TNUHANFORD BOS-003 H3344 
LVL LOT O S08L224

WORK ORDER: 11343-606-001-gss99-oo

SAPL STEIDANLYEREPORTING DILUTION
SAMLE SIE I AALTERESULT 

UNITS LIMIT FACTOR

-0 17_ J03X03 Silver, Total 0.07 u MG/KG 0.07,
Arsenic, Total 2.6 MG/KG 0.31.0.

Boron, Total 1.2 MG/KG- 0.21 1.0
Barium, Total 80.2 MG/KG 0.0091.
Beryllium, Total 0.39 MG/KG 0.009 1.0
Cadmium, Total - 0.13 MG/KG* 0.04 1.0Cobalt, Total 10.2 MG/KG 0.06 1.0
Chromium, Total 6.0 MG/KG 0.061.
Copper, Total 19.5 MG/KG 0.121.
Mercury, Total 0.04 -MG/KG 0.01 1.0
Manganese, Total .367 MG/KG 0.02 1.0
molybdenum, Total 0. S3()-T MG/KG 0.1610
Nickel, Total 9. M/K001

Lead, Total 3.7: MG/KG 0.26 ..
Antimony, Total 0.27 u 3MG/KG 0.27 1.0.
Selenium, Total 0.47 035MG/KG 0.39 1.0
Vanadium, Total 59-3 MG/KG 0.0s 1.0
Zinc, Total. 4 7.S MG/KG 0.06 1.0

-018 J03X04 silver, Total 0.11VSI MG/KG 0.071.
Arsenic, Total 3.5 VT MG/KG 0.43
Boron, Total 1.0 MG/K(G 0.210

Baim Ttl60.9 MG/KG 0.009 1.0
Beryllium, Total 0.36 MG/KG 0.009 1 ..0
cadmium, Total 0.12 MG/KG 0.04 1.0
Cobalt, Total 9.4. MG/KG 0.06 1.0
Chromium, Total 61 M/G00 .
Copper, T otal 619. MG/KG 0.12 1 .0

Mecr,8oa .03 MG/KG 0.012 1.0

Manganese, Total 319 MG/KG 0.02 1.0
molybdenum, Total 0. 51J MG/KG . 0.17 1.0
Nickel, Total 7.7 MG/KG 0.1210
Lead, Total 3.0 MG/KG 0.27 1.a
Antimony, Total 0. 41~ MG/KG 0.28 1.0
Selenium, Total 0- 46 UX MG/KG 0.40 1. .0
Vanadium, Total 53.9 MG/KG 0.06 1.0
Zinc, Tot al 43.4 MG/KG 0.06 1.0

Y0&~ 0



Linil L4 44aty Inc.

INORGANIC DAT SUMR EOT0/34

A rseni c,, T o a 2 .5 V T 4 0 4 .

Lionalt, Labotarl Inc7 .7.,0,6 .
C h o m u m , o al6 . M / G ,0 . 6 .

CopRperC DATAl SUMMAR REPORT 0./12O 1.0

Mercury,~~1"~ To a 0.2 u G G0 0

M ng ne e, To al31 M /K 0 0 . ,444,

CLIET:bdenumOR Total0 034 L3VL LOTG* 6.1722 1.04*

RZiOTI, DTotal~ q4334/KG00 .

-010 J03XOS . silver, Total. 0.07011 MG./KG .0.07 1.0 4

Arsenic, Total' 2.8 Vj MG/KG 0.4 1.0

Boron, Total .9 MG/KG 0.21
Barium, Total 6.0 MG/KG 0.009 '
Beryllium. Total . 0.38 MG/KG 0.009 .'.,1.0

Cadmium, Total 0.12 MG/KG 0.04 1.044
Cobalt, Total .7 MG/KG 0.06 1 0
Chromium, Total 8.4 MG/KG 0.06 1.0
Copper, Total 18.1 MG/KG 0.12 1.0
Mercury, Total ~.0.03 MG/KG 0. 02 1.0
Manganese, Total 317 MG/KG 0.02. 1.0
molybdenum, Total 0. 52 U MG/KG' 0.17 6

Nickel, Total 8.6 MG/KCG 0.1 1.0
Lead, Total 4 .7 MG/KG 0.2. 1.0
Antimony, Total 0.28 ujMG/KG 0.27 1.0
Selenium, Total - 0. 40 uj MG/KG 0.40 ,1.0

Vanadium, Total 527 MG/KG 0.06 1.0
Zinc, Total 43.3 MG/KG 0.06 1.0

-020~ ~~~~ ~ ~~ 00X 6S l e , T t l00t. G K .



Appendix 4

Laboratory Narrative and Chain-of -Custody Documentation
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Analytical Repr

Client: TNU-HAJNFORD BOS-003 W.O.4: 11343-606-001-9999-00
LVL#: 0508L224 Date Received: 08-25-05
SDGISAF#: H3344/B05-003

METALS CASE NARRATIVE

1. This narrative covers the analyses of 20 soil samples.,

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

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

4. All results presented in this report are derived from samples that met LvLI's sample
acceptance policy.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury) with the exception of the ending CCV's for Cadmium
and Lead in file TAO9O8C. All associated samples were rerun in file TAO91OC.

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

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

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

9. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. The matrix spike (MS) recoveries for 2 an alytes were outside the 75-125% control limits.
Refer to the Inorganics; Accuracy Report.

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

000024
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of pages.

208 Welsh Pool R-oad e Exton, PA 19341- 13M e (610) 280-3000 - Fax (610) 280-3041



PDS PDS '
Sample IDEeet Cnentration (ppb) %R&vr
JO3WX7 Manganese 15095

Antimony 1002.02

12. The duplicate analyses for 3 analytes were outside the 20% Relati've P e rcent Dbi ffere n ce
(RPD) control limits. Refer to the Inorganics Precision Report.

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

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

15. 1 certify that this sample data package is in compliance with SOW requirements; both
technically and for completeness, other than the conditions detailed above. Release of the datacontained in this hard-copy data package has been authorized by the Laborator'Mng oadesignee, as verified by the following signature. Mngro

11a anielv Date
La oratory Manager
Lionville Laboratory Incorporated
jw/mO8-224

0 0 0-



I 0

An ~

0 1'7

V--

&0
cD L

~u

C CC

-a.-5C4,j L

X ~ r -w

> 1= -C C - - !

zi c. 
.

10g'

L.

0 Co o

EQX

00

-5d

0) t 2 7 0
i:: :A0-

-o > 1

InI

0 0



-S

r4T

C)~"~

C-

Cv 
J~

.LI 
I-

E t u

C> E

I.IN

~) E E
IJ U)LI l

>0
- U

< ':

*,**~ U) ~ - ,V ;
- I;

t0 Lt~



r4F

-vg

-z z 0

U2

E- -Z.2

cj~ = / = = -. .w

W,

cc)

5 Lj

E Q

0

CC

o ce
LC :U

ze) - 0- C?

Uu

- 6 a -

0 008



U 

c U

~U0~ 0
V) V) U

Ct

0*

4,:

td0

Ct

C)~U *.'oi).



Appendix 5

Data Validation Supporting Documentation
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H-NF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATIONABCDE

LEVEL: II0

PROJECT: lea&~ )00o c -C; jDATA PACKAGE: 35C1(V
VALIDATOR: L AB: DAE:?

SDG: 3 L) C/

AN 2SES PERFORMED

SW-846/ICP SW-846/GFAA S(-846/H SW-846
1 !j Cyanide

SAMPLES/MATRIX

jO~~~~1-fl L Toy ~~tJ)6 GxiT3o

IO03w?7 cr3x -TQ3-Ix Trus3Iyo Toswy 1 iJrj3 wy,
zL-15 L-1 3 3 Q3 w q _3-o,3 t,.Y

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation present?9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N/A
Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all instruments? ........................................................... Yes No /A
Initial calibrations acceptable?............................................................................... Yes No N/A
ICP interference checks acceptable?9........................................................................... Yes No N/A
ICV and CCV checks performed on all instruments? .......................................Yes N N/A
ICV and CCV checks acceptable?.............................................................................. Yes N N/
Standards traceable?.......................................................................................... 

Yes N N/
Standards expired?........................................................................................... Yes N N/
Calculation check acceptable?................................................................................. Yes N N/
Comments:

006-6,31



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST.

3. BLANKS (Levels B, C, D, and E)
1GB and CGB checks performed for all applicable analyses? (Levels D, E)............................... Yes NoN
1GB and CCB results acceptable? (Levels D, E).............................................................. Yes No
Laortrybaoratlyeo.............blanks.............analyzed....................No......N/Ao 

o /
Laboratory blank results acceptable?".............................................................. Yes o N/A
Field blanks analyzed? (Levels C, D, E)......................................................... Yes o N/A
Field blank results acceptable? (Levels C, D, E).............................................................. Yes No
Transcription/calculation errors? (Levels D, E) ............................................................... Y es N o 16
Comments: 511kn 

3  ~'4 ?OC

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

MS/MD smpls aalye?...................................................................................Ye N N/
MS/MS eslsDccpabe ..resul.................acceptable.......................Yes.......N/AsCJ 

/
M S / M S D s t a n d a r d s N I S T t r a c e a b l e ? ( L e v e l s D , E ) ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Y e s N o/MS/MSD standards expired? (Levels D, E) ................................................................... Yes No /
LCS/BSS samples analyzed? Ye....................................................... No N/A
LCS/BSS results acceptable?".................................................................................. Ye No N/A
Standards traceable? (Levels D, E)............................................................................. Yes No /
Standards expired? (Levels D, E)............................................................................... Yes No
Transcription/calculation errors? (Levels D, E)............................................................... Yes No T

Perforance udit ample.).a. ayze?......................................................................... Yes 8 N/A
Performance audit sample results acceptable?"................................................................ Yes No (
Comments: Ad&, CL

A-2
000 0z3



H{NF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D), and E)
Duplicate RPD values acceptable? 

*......................................................... Y No N/A
Duplcateresuts a ceptbl?.. ................................................................................ 9 N N/Duplicat rstdrs cceptaeable?..........)...........................................................~ 

Ye o N/A

MS/MSD standards expired? (Levels D, E)................................................................... Yes No N
Field duplicate RPD values acceptable?9....................................................................... Yes No N
Field split RPD values acceptable? ............................................................................ Yes No NI
Transcription/calculation errors? (Levels D, E)............................................................... Yes No

Comments:

6. ICP QUALITY CONTROL (Levels D and E)
ICP serial dilution samples analyzed?.......................................................................... Yes N NA
ICP serial dilution %D values acceptable? .................................................................... Yes No N/A
ICP post digestion spike required? ............................................................................. Yes No N/A
ICP post digestion spike values acceptable? .................................................................. Yes No N/A
Standards traceable?............................................................................................. 

Yes No N/,A
Standards expired?................................................................................................ 

Yes No N
Transcription/calculation errors? ............................................................................... Yes No NI
Comments:

A-30000:Z3



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)
Duplicate injections performed as required? .................................................................. Yes No N/A
Duplicate injection %RSD values acceptable?................................................. Yes No N/A
Analytical spikes performed as required? ..................................................................... Yes No N/A
Analytical spike recoveries acceptable? ....................... Yes No N/A
Standards traceable? ............................................................................................. 

Yes No N/A
Standards expired9 . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Yes No N/A
MSA performed as required?.............................................. 

Yes No N/A
MSA results acceptable?.............................................. **** ........ Yes No N/A
Transcription/calculation errors9 ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Comments:

8. HOLDING TIMES (all levels)

Samples pel peered ....properly...............preserved?...................e.....No......N/A 
o /

Sample holding times acceptable? ............................................................................... No N/A
Comments:

Otdowi3



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)
Results reported for all requested analyses? ................................................................ No /
Rresults supported in the raw data? (Levels D, E)............................................................ Yes No
Samples properly prepared? (Levels D, E) .................................................................... Yes No
Detection limits meet RDL ................................................................................ 

SN /

C om nc it: / al u at o errors? (L evels D , E ) ............................................................... 
Y es N o 6

Comments:3



Appendix 6

Additional Documentation Requested by Client

0000%-3



Lionville Laboratory, Inc.

INORGANICS METHOD BLANqK DATA.SUM-MARyPAGE 09/13/0S

CLIENT: TNUHANFORD BOS-003 H3344. LVL LOT #: 050BL224
WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

B ~LAIK 05L0505-MBJ.- Silver, Total 0,11 MGJKG 0.03 1.0
Arsenic, Total 1.2 MG/KG 0.471.
Boron, Total 0.23 u MG/KG 0.23 1.0
Barium, Total 0.38 MG/KG 0.011.
Beryllium, Total 0.2 MG/KG 0.01, .
Cadmium, Total 0.0.4 U MG/KG 0.041.
Cobalt, Total 0.14 MG/KG 0.07 .
Chromium, Total. 0.17 MG/KG 0.07 1.0
Copper, Total 0.13 ii MG/KG 0.13 1.0
Manganese, Total 0. 03 MG/KG 0.02 1.0
Molybdenum, Total 0.40 MG/KG 0.19 1.0
Nickel, Total 0.30 MG/KG 0.13 1.0
Lead, Total 0.37 MG/KG 0.29 1.0
Antimony, Total 0.30 u MG/KG 0.301.
Selenium, Total 0.64 MG /KG 0.43 1.0
Vanadium, Total 0.21 MG/KG 0.06 10
Zinc, Total. 0.11 MG/KG 0.071.

BLAIl 05C.0219-MBl Mercury, Total 0.02 u MG/KG 0.02 .

0000 (37



Lionville Labora tory, Inc.

INORGANICS ACCURACY REPORT 09/13/05

CLIENT: TN'UHANFORD I BS-003 H43344 LVL LOT 4: 0BL224N
WORK ORDER: 11343-606-001-9999-00

SPIKED INITIAL SPIKED DILUTIONN
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV FACTOR (SPK),

-001 J03WX7 silver, Total 4.4.6.07U74.6.,9S.7

Arsenic, Total 177 2.9 182 95.3 1.0
Boron, Total 83.9 0.89 91.2 91.10

Barium, Total 227 64.4 182 86. .
Beryllium, Total 4.6 0.2 4 4.6. 94. 1.0
Cadmium, Total 4.4 0.05 4.6 94. 1 0
Cobalt, Total 47.9 S.2 4S.6 93.6 N * 1.0
Chromium. Total 27.2 7.5 18.2 108. 2.
Copper, Total 35.3 13.1 22.8 9.7. .
mercury, Total 0.16 0.01u 0.14 114. 4.
Manganese, Total 282 279 45.6 7.0* .
Molybdenum, Total 87.0 0.29 91.2 95.11.
Nickel, Total. 53.8 10.1 45.6 9S.8 1.0
Lead, Total 47.1 3.4 4S.6 95.8 1.0
Antimony, Total 2S.9 0.27u 45.6 56.8 1.0 N

Selenium, Total 170 0.39U 182 93.4 .
Vanadium, Total 72.9 28.8 45.6 96.7 N1 ' 0
Zinc, Total 74.1 29.4 4S.6 98.0 1.0

0O( 0) 0



Lionville LaboratorI.

INORGANICS PRECISION REPORT 09/13/OS

CLIENT:*TNUHANFORl BOS-003 H3344

LVL LOT #: OSOBL224
WORMK ORDER: 11343-606-001-9g999-00

ISATILE DILUTIONSAZ4PE SIT ID AALYTBRESULT REPLICATE RPDFATRRP

-001R EP 03WX7 silver, Total ...... O.7u N

1.0Arsni, otl .9 2.6 10.9 1.0
Boron, Total 0B .0 5.

Baim Ttl64.4 S6.2 13.6 1.0Beryllium, Total 0.24, 0.23 4.71.
Cadmium, Total' 0.5 007 3..01

Cobalt, Total S.2 50 3g1.0

Chromium, Total 7.5 7.4 1.31.
Copper, Total 13.1 12.7 3.1 1.0Mercury, Total 0.01u 0.03 .K 10
Manganese, Total 27-4 431.

Molybdenum, Total 0.29 0.2S 24.5 1.0
Nickel, Total 10.1, p. 12.610
Lead, Total .3.4' 3.3 3.010
Antimony, Total .. 0-27u. 0.27u N .
Selenium. Total 0-39u 0.39u NC 1. 10

IVanadium! Total 28 2S.2 13.310
Zinc, Total 294 29.S 3.110

0000.0



Lionville Laboratory, Inc.

INORGANICS LABORATORy CONTROL STANDARDS REPORT 09/13/os ...

CLIENT: TNU1{ANFORD B0S-003 H3344- 
LV, LOT #:050 SL 224

WORK ORDER: 11243-606-001-9999-00 
SIE

SAMPLE SITE ID ANALYTE SAMPLE AMOUNT UNITS 'RECOV

LCS3. O5L0505-LCI Silver, LCS 49.4 50.0 MG/KG 98.8
Arsenic, LCS. 959 1000 MG/KG 95. 9
Boron, LCS 491 Soo MG/KG 98.2
Barium, LCS 487 S00 MG/KG 97.4
Beryllium, LCS 24.4 2S.0 MG/KG 97.6
Cadmium, LCS 24.2 25.0 MG/KG 96.8
Cobalt,, LCS 244 250 MG/KG 97.i
chromium, LCS 49.3 80.0 MG/KG 98.6
Copper, LCS 224 125 MG/KG 99.3
Manganese, LCS 75.2 75.0 MG/KG .100.3

Molybdenum, LCS 482 500 MG/KG 96.4
Nickel, LCS 194 200 MG/KG 97.
Lead, LCS 242 250 MG./KG 96.8
Antimony, LCS 282 300 MG/KG 93.9
Selenium, LCS: 961 1000 MG/KG 96.1
Vanadium, LCS 244 280 MG/KG 97.6

EnLS96.4 100 MG/KG; 96.4 J

LCSI 05C0219-LCa Mercury, LCS 6.5 6.2 MG/KG 104.1

0O(0 04I0



Date: 9 November 2005
To: Bechtel Hanford Inc. (technical representative)
From: Techl-aw, Inc.
Project: 100 BC Remaining Pipelines and Sewers - Soil Full Protocol - Waste Site

1 00:0-9:1
Subject: Wet Chemistry - Data Package No. H3344-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. H3344-LLI
prepared by Lionville Laboratory Inc. (1-1-). A list of samples validated along withthe analyses reported and the method of analysis is provided in the following table.

JO3WX7 8/23/05 Soil C See note 1

JO3WX9 8/23/05SolCeent1JO3WY0 8/23/05 Soil C See note 1
JO3W % 8 82/05SolCeent1J03WY2 8/231/05 Soil C See note 1J03WYO 8/23/05 Soil C See note 1JO3WY4 8/23 /05 olCSentJO3WY1 8/23/05 Soil C See note 1J03WY6 8/23/05 Soil C See note 1JO3WY7 8/23/05 Soil C See note 1JO3WY8 8/23/05 Soil C See note 1JO3WY9 8/23/05 Soil C See note 1JO3XOO 8/23/05 SoiCSent1JO3WO1 8/23/05 SoiCSent1J03X02 8/23/05 SoilCSeotJ03X03 8/23/05 Soil C See note 1J03X04 8/23/05 Soil C See note 1.J03X05 8/23/05 Soil C See note 1J03X06 8/2/05 Soil C See note 1

1 0WO 8/30 Chrmiu VI bye-note1

Data O validatio waSodctdicoawith th Becte H nfoIncorpoated0 (BS aiainsaeeto ork an thS00A e emea AcioSamplin and/0 Anaysi Plan (DER-6 ,Rv ,Fbur 05.Ande 1throgh 6provde te folowig inormto"sidctdblw
Appendi 1. Glosary ofData Re ortngQalfir

apedi v .talidation Sa cn upp ncornDcuettionehelHnfr

Appendix 6. Adioalo Dcmtao Re quested byalClient
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DATA QUALITY PARAMETERS

*Holding Times

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

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

All holding times were acceptable.

. Method Blanks

Method Blanks

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

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 70% to 1 30%. Samples with a recovery
of less than 30% and a sample result below the IDL are rejected and flagged "UR".
Samples with a recovery of 30% to 69% and a sample result less than the IDL are

qualified "UW". Samples with a recovery of greater than 1 30% or less than 70%
and a sample result greater than the IDL are qualified as estimates and flagged "J".
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Finally, for samples with a recovery greater than 1 30% and a sample result less
than the IDL, no qualification is required.

All accuracy results were acceptable.

.Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in
the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

Analytical Detection Levels

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

Completeness

Data package No. H3344-LLI was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

None found.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1 997.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.
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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 BHI
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
Q0 deficiency.

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

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: H3344 REVIEWER: PROJECT: 100-C-9:1 PAGE 1 OF 1
TLI

LCOMMENTS: No qualifiers assigned

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

Qualified Data Summary and Annotated Laboratory Reports

000009



CD 06 0 0

C,

a a

or a

C-C

~ .0 m
o NO :

a 01011

C3C

C., Cl 0 0

~ .N CS!.N

m C 4.0 nV

cv0.

a =IC31

0 N N

Q Cu

0), I

a) CD

0:c

or m
So m 0o o 0

0 o CD, ~ :0
a.a

CY m

0: 00 (Dm~

U).s
N >u~ ~ uC

00

CO 0
UCu

0 CO

< 0~

E D ED -C

'A _E E a E

0000 010



Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 08/31/OS

CLIENT: TU-HIANFORl B05-003. H3344 .LVL LOT #t: 0O8OL224:-
WORK ORDER: 11343-606-001-9999-00

REPORTING . OLuTic*
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR"

.. ............................................. ............. ..................... .........-001 J03WX7 Solids . 99.7 t 0.01 ~ 1
Chromium VI 0.20 U MG/KG 0.01.0

-002 J03WXB 8 Solids 99.7 "0.0110
Chromium VI 0.23 MG/KG 0.20 1.0*

-003, J03WX9 fs Solids 99.6 V. 0.011.
Chromium VI 0.57 MG/KG 0.2010

-004 J03WYO V~ Solids 99.7 !k 0.01. 1.
Chromium VI 0.20 u MG/KG 0.20 1.0,

-005 J03WYI Solids 99.3 !k 0.01 1.0
Chromium VI 0.20 u MG/KG 0.20 1.0,

-006 J03WY2 V Solids 99.4 Ir 0.01 1.0
Chromium VI 0.20 u MG/KG 0.20 1.0

-007 J03WY3 %k Solids 99.4 %0.01 1.0
Chromium VI 0.20 u MG/KG 0.20 A AA,

-008----0J3WY4----ISld-- -4---- 0.011.
Chromium VI 0.22 MG/KG 0.20 1.0

-009 JO3wY5 Solids 98.9 "0.01 1.
Chromium VI 1.3 MG/KG 0.20 1.0

-010 JO3WY6 %Solids 97.5 %0.0110
Chromium VI 0.20 u MG/KG 0.20 1.0
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 08/31/05

CLIENT: TNU-HANFORD B05-003 H3344 LVL LOT #: 05081,224
WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C ............. .............. ..... ........

-o11 J03WY7 V Solids 99.3 %0.01 1.0
Chromium VI .0.25 MG/KG 0.20 1.0

-012 J03WYB %Solids 99.0 V 0.01 1.0
Chromium VI 0.20 u MG/KG 0.20 1.0

-013 J03WY9 % Solids 99.3 %0.01 1.0
Chromium VI 0.21 MG/KG 0.20 1.0

-014 J03X00% old 99.5 Ik 0.01 1.0
Chromium VI 0.30 MG/KG 0.20 *1.0.

-015 J03X01 %Solids 99.4 V' 0.01 1.0
Chromium VI 0.20 u MG/KG 0.20 1.0

-cis J03X02- t Solids 99.5 V 0.01 1.0
Chromium VI 0.24 MG/KG 0.20 1.0,

-07 03X03 1Solids 99.4 V .0 1.0
Chromium VI 0.27 mG/IKG 0.20 '1.0

-018 703X04 "k Solids 99.4 10.01 1.0
Chromium VI 0.86 MG/KG 0.20 1.0

-019 JO3XOS t Solids 98.9 1 .0.01 1.0
Chromium VI 0.21 MG/KG 0.20 1.6

-020 J03X06 ISolids 99.5 .10.01 1.0
Chromium VI 0.20 u MG/KG 0.20 1.0
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Appendix 4

Laboratory Narrative and Chain-of -Custody Documentation
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Analytical Report

Client: TNUJ-HANFORD B05-003 H3344 W.O.#: 113437-606-001 9999 00 , "'
LVL#: 0508L224 Date Received: 08-25-05

INJORGANIC NARRATIVE 
-

I. This narrative covers the analyses of 20 soil samples.

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

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

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

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

5. The method blank for Chromium VT was within the method criteria.

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

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

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

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

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

j I4Dan' s Date"
-L boratory Manager

Lionville Laboratory Incorporated

njp\i08-224

Tlie results presented in this report relate to the analytical testing and conditions of the samples upon receipt and during storage. All pages of this report are integral
parts of the analytical data. Trherefore, this report should only be reprod~j e eI.19 pages. 0

208 Welsh Pool Road * Exton, PA 19341- 1313 a (610) 280-3000 Fax (6101 2FA-M~41
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

LVL:DTO A B (9D E

PROJECT: /O C (DATAPACKAGE: f-3
VALIDATOR: fLZLAB: LLQJLI DATE: j I~-

[SDG: i

ANALYSES PERFORMED

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

Ammonia BOD/COD, Chloride Chromium-VIyp pH N0 3/N0 2

Sulfate TDS TK N Phosphate _______

SAMPLES/MATRIX

T%.A.?C1~~~~~~ uJi~t 14-J~9 o,'j CoLJ- oc j

I. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?9 ........................................... Ye{ o N/A

Comments.

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

Initial calibrations performed on all instruments?9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N

Initial calibrations acceptable?9 . . . . ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

ICV and CCV checks performed on all instruments?9 ...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

ICV and CCV checks acceptable?"............................................................................. Yes No' N/A

Standards traceable?"............................................................................................. Yes No, N/A

Standards expired?".............................................................................................. Yes No N/A

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

Comments:

0 o002Z,0



HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

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

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

1GB and CCB results acceptable? (Levels D, E).............................................................. Yes No

Laboratory blanks analyzed?9 . . . . . . ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... Y No N/A
Laboratory blank results acceptable?9 .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... Y No N/A

Field blanks analyzed? (Levels C, D, E)....................................................................... Yes(8N N/A

Field blank results acceptable? (Levels C, D, E).............................................................. Yes No

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

Comments:

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

Spike mpesaalze?.samples.............analyzed...................................No......N./Ao /

Spikeeoeresacetrecoveries..................acceptable...................Ye......No.....N/A o /

S ik e s ta n d a r d s N I S T tr a c e a b le ? ( L e v e ls D , E ) .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y e s N oWSpike standards expired? (Levels D, E) ........................................................................ Yes No
LCS/BSS samples analyzed? . . . . . ............................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y No N/A

LCSIBSS ulsacetale ....results...............acceptable.......................No......N g oNI/

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

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

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

Performance audit sample(s) analyzed?9 ................................................. YesR N/A

Performance audit sample results acceptable?9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No

Comments:

(o000:Z11



HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? .................................................... Yes No N/A
Duplicate results acceptable?9 . . . . . ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ye No N/A
MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No N
MS/MSD standards expired? (Levels D, E) ................................................................... Yes No N
Field duplicate RPD values acceptable? ....................................................................... Yes No /
Field split RPD values acceptable?9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes Nok N/A
Transcription/calculation errors? (Levels D, E)............................................................... Yes No /A
Comments:

6. HOLDING TIMES (all levels)

Samples properly preserved?9 . . . . . . ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . es No N/A
Sample holding times acceptable?9 ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No N/A
Comments:

000O;2



HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)
Results reported for all requested analyses? .......................................... No N/A
Results supported in the raw data? (Levels D, E) ............................................................. Yes No
Samples properly prepared? (Levels D, E) .................................................................... Yes No

Transcription/calculation errors? (Levels D, E)............................................................... Yes No
Comments:
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Appendix 6

Additional Documentation Requested by Client
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Lionville Laboratory, Inc..-

INORGANICS METHOD BLANK DATA StMrIMARy PAGE 08/31/os

CLIENT: TNtI-HNFORD BOS-O03 H13344' LVL LOT #: 0508L,224WORK ORDER: 11343-606-001-9999-0o0

REPORTING DILUTION.
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

ELANK1O 'OSLVIOSO-MB1 Chromium VI 0.20 u MG/KG 0. 20, 10

10



Lionville Laboratory, I c.

INORGANICS ACCURACY REPORT 08/31/O5

CLIENT: TNU-HAHFORD BOS-003 H3344 LVL LOT #: 05081.224
WORK ORDER: 11343-606-001-9999-00

SPIKED INITIAL SPIKED DIL UTIO
SAPL IT I I4LYESAMPLE RESULT AMOUNT VREcov FACTOR SK

-01 J03WX7 Soluble Chxomnjum vi 3.9 0.20V- 4.0 93.5
*Insoluble Chromium VI 1280 0.20u 1210 105.9 * 00

BLANKlO osLV1060-MB1 ** Soluble Chromium VI 4.1 0,,20u 4.0 102.5 * 1.0
Insoluble Chromium vI 1270 0.20u 1150 109.8 100

(00 026 -



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 08/31/os

CLIENT: THU-HANFORD B05-003 H13344 LVL LOT *:0508L,224WORK ORDER: 11343-606-0O1-9999-OO0e

INITIAL DLTO
SAMLE SIE I AALTERESULT REPLICATE RPO* FACTOR (REP)

-OO01REP 303NX7 Chromium Vi 0.20u 0 .28 45.3 1.0

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


