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Date: 25 April 2003

To: Bechtel Hanford Inc. (technical representative)

From: TechlLaw, Inc.

Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -
Full Protocol - Waste Site 1607-B8

Subject: Semivolatile - Data Package No. H2135-LLI (SDG No. H2135)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H2135-LLI
prepared by Lionville Laboratory Incorporated (LLI). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

JOOK35 3/31/03 Soil Cc See note
JOOK36 3/31/03 Sail c See note 1
JOOK37 3/31/03 Soil C See note 1
JOOK38 3/31/03 Soil Cc See note 1
JOOK39 3/31/03 Soil c See note 1
JOOK40 3/31/03 Soil c See note 1

1-Semivolatiles by 8270C.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated (BH!) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001) and the Data Quality
Objectives Summary Report for 100/300 Area Remaining Sites Analytical Sampling
Effort, (BHI-01249, Rev. 3, March 2003). 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. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

¢ Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Water samples must be extracted within 7 days of the date of sample
collection and analyzed within 40 days from the date of extraction.

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

All holding times were met.

¢ Method Blanks

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

qualified as undetected "U".
All method blank results were acceptable.

Field Blanks

One equipment blank (JOOK40) was submitted for analysis. All field blank
results were acceptable.
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e Accuracy

Matrix Spike/Matrix Spike Duplicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using five compounds for which percent
recoveries must be within a range of 50-150% or within laboratory control
limits. If spike recoveries are outside control limits, detected sample results less
than five times the spike concentration are qualified as estimates and flagged
"J". Undetected sample results with spike recoveries outside control limits are
qualified as estimates and flagged "UJ". Sample results greater than five times
the spike concentration require no qualification.

All matrix spike/matrix spike duplicate results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the EPA CLP program. If two surrogates of
the same class of compounds (base/neutral or acid) are out of control limits, all
associated sample results greater than the contract required quantitation limit
(CRQL) are qualified as estimates and flagged "J". Sample results less than the
CRQL and below the lower control limit are qualified as estimates and flagged
"UJ". Sample results less than the CRQL with recoveries above the upper
control limit require no qualification. If a surrogate recovery is less than 10%,
detects are qualified as estimates and flagged "J" and nondetects are rejected
and flagged "UR".

All surrogate results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound
classes. Precision is expressed by the relative percent difference (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample.
Samples results must be within RPD limits of +/-30%. If RPD values are out of
specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates
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and flagged "J". If RPD values are out of specification and the sample
concentration is greater than five times the spike concentration, no qualification

is required.

Due to an RPD outside QC limits (47%), all n-nitroso-di-n-propylamine related
compounds (4-chloroanaline, 2-nitroanaline, 3-nitroanaline, 4-nitroanaline and
3,3-dichlorobenzidine) were qualified as estimates and flagged “J”.

All other MS/MSD RPD results were acceptable.

Field Duplicate Samples

One set of field duplicate samples (JOOK37/JOOK38) were submitted for
analysis. Field duplicate results are compared using the same criteria as for
laboratory duplicates. All field duplicate results were acceptable.

¢ Analytical Detection Levels

Reported analytical detection levels are compared against the required detection
limits (RDL’s) to ensure that laboratory detection levels meet the required criteria.
All undetected sample results (except 57 analytes in sample JOOK40) exceeded
the RDL. Under the BHI statement of work, no qualification is required.

e Completeness

Data package No. H2135-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.

MINOR DEFICIENCIES

Due to an RPD outside QC limits (47%), all n-nitroso-di-n-propylamine related
compounds (4-chloroanaline, 2-nitroanaline, 3-nitroanaline, 4-nitroanaline and 3,3-
dichlorobenzidine) were qualified as estimates and flagged “J”. Data flagged “J”
is an estimate, but under the BHI validation SOW, the data may be usable for
decision-making purposes. All other validated results are considered accurate
within the standard error associated with the methods.
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All undetected sample results (except 57 analytes in sample JOOK40) exceeded
the RDL. Under the BHI statement of work, no qualification is required.
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U.S. Department of Energy, December 2001. ’
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Appendix 1

Glossary of Data Reporting Qualifiers

G0GOGE



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

ud

UR

NJ

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

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.

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

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

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.

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).

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H2135 REVIEWER: | DATE: 4/25/03 PAGE_1 _OF 1
TLI

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON

n-nitroso-di-n- J All RPD

propylamine,
4-chloroanaline,
2-nitroanaline,
3-nitroanaline,
4-nitroanaline,
3,3-dichlorobenzidine
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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UONVILLE LABORATORY INC. §

Client: TNU-HANFORD B01-054 | W.0. #: 11343-606-001-9999-00
LVL #: 03041090 Date Received: 04-02-2003
SDG/SAF # H2135/B01-054

SEMIVOLATILE

Six (6) soil samples were collected on 03-31-2003.

The samples and their associated QC samples were extracted according to Lionville Laboratory OPs
based on method 3550 on 04-03-2003 and analyzed according 1o criteria set forth in Lionville Laboratory
OPs based on SW 846 Method 8270C for TCL Semivolatile target compounds on 04-07,08-2003.

The following is a summary of the QC results accompanying the sample results and a description of any
problems encountered during their analyses:

1.

A]{.results presented in this report are derived from samples that met LvLI’s sample acceptance
policy.

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

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

4, All samples required 5 to 10-fold dilution due to the nature of the sample matrix.

5. All surrogate recoveries were within EPA QC limits.

6. All matrix spike recoveries were within EPA QC limits.

7. All blank spike recoveries were outside EPA QC limits. A copy of the Sample Discrepancy
Report (SDR) has been enclosed.

8. Internal standard area criteria were not met for sample JOOK35 MSD. The analysis of
associated matrix spike sample fulfills the reanalysis requirement.

9. Manual integrations are performed according to OP 21-06A-125 to produce quality data with the
utmost integrity. All manual integrations are required to be technically ‘valid and properly
documented. Appropriate technical flags are defined in the Glossary ("Technical Flags For
Manual Integration™).

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

(R= G 0A-\\-03

J. Michael Taylor Date

President

Lionville Laboratory Incorporated
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Appendix A - BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

 —

o [, HICAE :
PROJECT: | 0 C [eT :€<§ DATAPACKAGE: H2\35
VALIDATOR: T UL LaB: [ | T paTE: ¢ [25]03
CASE: spG: H D\S '
ANALYSES PERFORMED
SW-846 8260 SW-846 8260 w.m@ SW-846 8270
(TCLP) (TCLP)
SAMPLES/MATRIX
Xodk3s  Jook3b  Jookldy Jookly
Toolkiy Todledo
= o A l
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSEIt? ...................coooueereeneriesiosssssessessmsssssesssssssssssessssessasesanesses Yes N
Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
GC/MS tuning/performance check acCeptable? .................ccoo.cvvoereeeeeereetee e sssesessssenessseenssesessens
Initial calibrations acCePtable? ....................ocoeueierveieresssnreraes et srsess e e snsbessrrs s e
Continuing calibrations acceptable? ... .............cccoocvoeevvereeereens e reess s sssessssss s sssssnesessssssnes
Standards traceable? ...............o.ooooreerueceeeeesreene et e e sa s
Standards EXPIred? . .............cooeueeveereivecreersens e ssees s sessss e ssanes e sassrasassaenesans SOOI

Calculation check acceptable? ................coooemomerriinnecreiees e essseseees ettt

Comments:

Data Validation Procedure for Chemical Analysis
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Appendix A —
Data Validation Checklists

BHI-01435
Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C,D,and E)
Calibration blanks analyzed? (Levels D, E)

..........................................

..............

........................

........................................................................................

Transcription/caleulation errors? (Levels D, B) ..o Yes No M4
Comments; (AL— W —~ g&-v,\ ?L\J‘L\o(«k i D

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

.................

.........................................................................................

.........................................................................................

.......................................................................................

.......................................................................................

.........................................................................................

.........................................................................................

.........................................................................................

........................................................................................

.........................................................................................

Performance audit Sample(s) analyzed? ... Yes/ A
Performance audit sample results R Yes No (N/
Comments: U Q ’Q A3

Data Validation Procedure for Chemical Analysis O O O 023
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Appendix A — ' . BHI-01435
Data Validation Checklists Rev.0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

MS/MSD samples analyzed?..................... e e e same e sb et @lo N/A
MS/MSD RPD Vallles 80CEPIBIEY .._.........oooeoee oot Yes @N/A
MS/MSD standards NIST traceable? (Levels D, E) ... e Yes No (N/A)
MS/MSD standards expired? (Levels D, E) ...........ococovermmrmemsmsresssenessecseesseresssasmasssssmensscsssesnssesessissinss Yes No @
Field duplicate RPD values acCeptable?............ccoeeerercussmmssmsmssncrscessssssssnnssssssassssssssssissssssssssee @\ No N/A
Field split RPD values aCCEPIAbIE? ..............c.ooerverseeereeoreseeeesssssssssesssssssssssssesnsn e sesssasssesssssssssssns Yes No\N/
Transcription/calculation errors? (Levels D, E) .................. reenesr et ss e ses e s seens Yes No
Comments: N-wnwivyp ~ 0{‘* fﬂ e Py [a».\:,. — Y290 RPD TQ/q)

(q C,L\|ur.oov\c~.‘\r~e & y\ph-ath_f.»e ’3"7'\\4*09-—\@!“—0

"“ h\&r&@nclu‘\) 3 3 d (J" 0"0 ‘OCMZ(C‘?"‘( \

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyzed? ... aae e e e s s Yes No
linternal standard areas acceptable? ... ..ottt rn s e Yes N
Internal standard retention times 2CCEPAbIE? ................cocooiermmiriecemes oo eeressseceemsem e seeeeeesesesesaseeeens Yes
Standards trACEADIE? ._................oevereeeiteesrvremsses st sseess s esssesessaas s s b s s s es st sr e eeneeeen Yes
Standards eXPIred? .. ...........co.oovueiieeeeeeiceceerieeeees et ens e eses s esesse s n s s s s e e s e Yes
Transcription/Caloulation €ITOISY .. ...........cc..cemuuecmeneessresssesssesesssessssessssssees s sssessssnesssessssessasssanesenns Yes N N/
Comments:

7. HOLDING TIMES (all levels )
Samples Properly PIESEIVEA? ... ......o.oooueeeeeeeceerremeseeeseesaessesessesssesessesssssssessessesenseasasssesssasassseens .

Yes /No N/A
Sample holding times 8CCEPLADIE? ............ococomemeeeeeceeeesreeceeeereseeeseseosseeseesetesesesensessaseesncnsasessesasnsensfor Yes |No N/A

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

Comments:

Data Validation Procedure for Chemical Analysis 00 0 On ;

October 2000



Appendix A — BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

Compound identification acceptable? (Levels D, E) ceomtuerreseesaeeassaones Yes @
o
Compound quantitation acceptable? (Levels D, E) crarres et et e s b enes e e s e e Yes Na w

Results reported for all requested analyses?

Rresults supported in the raw data? (Levels D, E)

Samples properly prepared? (Levels D,E)...
Laboratory properly identified and coded all TIC? (Levels D, E)
Detection limits meet RDL?

....................................................................................................................

Transcription/calculation errors? (Levels D, E)

......................................................................................

Comments: ' ‘ 55

e

o M A

9, SAMPLE CLEANUP (Levels D and E)
GPC cleanup performed? ...............oooermorecoeoeeeeee e Yes No N/
GPC check PETOrMEd?........... ... oo Yes No [N/
GPC check recoveries aceptable?...................o..oooeoeseeeoooooooeooooooooooooo Yes No [N/A
GPC calibration PETfOrmed?............eooeooeeee oo Yes No|N/4
GPC calibration check performed?................ooooeooooeoesooooooooooooo Yes No|N/A
GPC calibration check retention times acceptable? ... Yes No| N/A
Check/calibration materials traceable? ... Yes No| N/A
Check/calibration materials EXPIred?................oooowooooeeeoooooooooooooo Yes No| N/A
Analytical batch QC given similar cleamup?........_.....coomoe Yes Nof N/.
Transcription/Calculation BXIOIS? ..................oooeeooeoe oo Yes No{ N/

Comments:

Data Validation Procedure for Chemical Analysis

October 2000 0000Rs .



Date: 25 April 2003

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -
Full Protocol - Waste Site 1607-B8

Subject: Inorganics - Data Package No. H2135-LLI (SDG No. H2135)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H2135-LLI
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.

: Samp elD | ¢ i :
JOOKF5 3/31/03 Soil c See note 1
JOOKF6 3/31/03 Soil c See note 1
JOOKF7 3/31/03 Soil c See note 1
JOOKF8 3/31/03 Soil Cc See note 1
JOOKF9 3/31/03 Sail Cc See note 1
JOOK40 3/31/03 Soil Cc See note 1

1 - Chromium VI by 7196A; ICP metals by 6010B; mercury by 7471A.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated (BHI) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001) and the Data Quality
Objectives Summary Report for 100/300 Area Remaining Sites Analytical Sampling
Effort, (BHI-01249, Rev. 3, March 2003). 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. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client
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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, 6 months for ICP metals and 28 days for mercury.

All holding times were acceptable.

¢ Preparation (Method) Blanks

Preparation Blanks

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

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the instrument
detection limit (IDL) and less than or equal to the CRDL, all nondetects are
qualified as estimates and flagged "UJ" and all detects less than ten times the
absolute value of the blank are qualified as estimates and flagged "J". If the
sample results are greater than ten times the absolute value of the preparation
blank, no qualification is necessary.

All preparation blank results were acceptable.
Field (Equipment) Blank
One equipment blank (JOOK40) was submitted for analysis. Barium,

chromium(total) and lead were detected in the equipment blank. Under the BHI
statement of work, no qualification is required.
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* Analytical Detection Levels

Reported analytical detection levels are compared against the target detection
limits (TDLs) to ensure that laboratory detection levels meet the required criteria.
All chromium VI results exceeded the TDL. Under the BHI statement of work, no
qualification is required. All other reported results met the analyte specific TDL.

e Completeness

Data package No. H2136-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.

MINOR DEFICIENCIES

Due to a matrix spike recovery of -48%, all lead results were qualified as estimates
and flagged “J”. Data flagged “J” is an estimate, but under the BHI validation
SOW, the data may be usable for decision-making purposes. All other validated
results are considered accurate within the standard error associated with the
methods.

All chromium VI results exceeded the TDL. Under the BHI statement of work, no
qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

BHI-01249, Rev. 3, Data Quality Objectives Summary Report for 100/300 Area
Remaining Sites Analytical Sampling Effort, Bechtel Hanford Incoroprated, March
2003.

DOE/RL-96-22, Rev. 3, 700 Area 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 BHI
validation SOW are as follows:

uJ

BJ

UR

NJ

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.

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.

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.

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.

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

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.

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).

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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DATA QUALIFICATION SUMMARY

SDG: H2135 REVIEWER: | DATE: 4/25/03 PAGE_1_OF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON

Lead J All MS recovery
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Appendix 3

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

INORGANICS DATA SUMMARY REPORT 04/09/03

CLIENT: TNUHANFORD BO1-0S54 H2135
WORK ORDBR: 11343-606-001-9999-00

SAMPLE
EY T3 T

-001

-002

-003

SITE ID

JOOK3S

JOOK3é

JOOK27

ANALYTE

Silver, Total
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Mercury, Total
Lead, Total
Selenium, Total

Silver, Total
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Mercury, Total
Lead, Total

Selenium, Total

Silver, Total
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Mexrcury, Total
Lead, Total
Selenium, Total

LVL LOT #: 0304L050

REPORTING DILUTION
RESULT UNITS LIMIT PACTOR
0.08 u MG/KG 0.08 1.
4.0 MG/KG 6.35 1.
62.3 MG/KG 6.01 .
0.09 MG/KG 0.04 1.
10.0 MG/KG 0.06 1.0
0.04 MG/KG 0.01 1.
166 X ue/ka 6.26 1.
0.36 u MG/KG 0.36 .
0.08 u MG/KG o.o0e 1.
3.9 MG/KG 0.36 1.
65.8 MG/KG 0.01 .
0.06 MG/KG 0.04
11.8 MG/KG ©.06
0.10 MG/KG 0.02 .
12.4 1 MG/KG 0.27 1.0
0.37 u MG/KG 0.37 .
0.08 u MG/KG 0.08 1.
3.6 MG/KG 0.36 1.
66.9 MG /KG 0.01 1.
0.10 MG/KG 0.04 1.
10.8 NG/KG 0.06
0.05 MG/KG 0.02 1.0
36.8 "1 MG/KG 6.27 1.0
0.37 u MG/KG 0.37 1.0
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/03/03

CLIENT: TNUHANFORD B0O1-054 H2135 LVL LOT #: 0304L0SD
WORK ORDBR: 11343-606-001-9995-00
REPORTING DILUTION
SAMPLE SITE ID ANALYTR RESULT UNITS LIMIT FACTOR
EREESEE= EEEREN - EEx ERSEEEEE = | emsmexm
-004 JOOK38 Silver, Total 0.08 u MG/KG 0.08 1.0
Arsenic, Total 3.6 MG/KG 0.36 1.0
Barium, Total 60.4 NG/KG 0.01 1.0
Cadmium, Total 0.04 MG/KG 0.04 1.0
Chromium, Total 12.1 MG/KG 0.06 1.0
Mercury, Total 0.06 MG/KG 0.02 1.0
Lead, Total 35.6 :r MG/KG 0.27 1.0
Selenium, Total 0.37 u MG/KG 0.37 1.0
-008§ JOOK39 Silver, Total 0.08 u MG/KG 0.08 1.0
Arsenic, Total 4.1 MG/KG 0.36 1.0
Barium, Total €7.3 MG/KG 0.01 1.
Cadmium, Total 0.08 MG/KG 0.04 1.
Chromjum, Total 12.5 MG/KG 0.06 1.0
Mexrcury, Total c.08 - MG/KG 0.02 1.0
Lead, Total 19.7 ) MG/KG 0.27 1.0
Selenium, Total 0.37 u MG/KG 0.37 1.
-006 JOOK40 Silver, Total 0.08 u NG/KG 0.08 1.0
Arsenic, Total 0.35 u MG/KG 0.35
Barium, Total 1.4 MG/KG 0.01 1.0
Cadmium, Total 0.04 u MG/KG 0.04 1.0
Chromium, Total 0.15 MG/KG 0.06
Mercury, Total 0.02 :, MG /KG 0.02 1.0
Lead, Total 0.51 .3 MG/KG 0.26 1.0
Selenium, Total 0.36 u MG/KG 0.36
/

000012



CLIENT: TNUHANFORD B01-054 H2135

WORK ORDER:

11343-606-001-99959-00

Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/08/03

LVL 10T &: 0304L090

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
-001 JOOK3S % Solids 95.9 L] 0.01
Chromium VI 0.42 MG/KG 0.42
-002 JOOK36 S Solids 93.8 L 0.02
Chromium VI 0.43 MG/KG 0.43
-003 J00K37 § Solids 96.6 1 0.01
Chromium VI 0.41 NG/KG 0.41
~004 JOOK28 & Solids 96.2 % 0.01
Chromium VI 0.42 MG/KG 0.42
~-005 JOOK3S $ Solids 96.0 L 0.01
Chromium VI 0.42 MG/KG 0.42
-006 JOOK40 % Solids 100 L] 0.01
Chromium VI 0.40 MG/KG 0.40

000013
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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LIONVILLF $ABORATORY INC.

Analytical Report

Client: TNU-HANFORD B01-054 H2135 | W.0.#: 11343-606-001-9999-00
LVL#: 03041090 Date Received: 04-02-03

INORGANIC NARRATIVE
1. This narrative covers the analyses of 6 soil samples.

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

attached glossary.

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 VI 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 ahalyscs for Percent Solids and Chromium VI were within the 20% Relative
Percent Difference (RPD) control limit.

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

10. T 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.

| e 6 04.08-03

" lain Daniels Date
Laboratory Manager
Lionville Laboratory Incorporated

njp\iO4- 090

The results presented in this repart relate 10 the analytical mngandcondmomofdmcmplaupon receipt and during siorage. All pngsonhssteponmlnm .
parts of the analytical data, memfme,mureponmouldon!yberepmd\wedmnsennmyof 13 pages. BN
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- LIONVILLE4ABORATORYINC. - §

—Analytieal- Report
Client: TNU-HANFORD B01-054 W.0.#: 11343-606-001-9999-00
LVL#: 0304L090 Date Received: 04-02-03
SDG/SAF#: H2135/B01-054 '
METALS CASE NARRATIVE

1.

2.

10.

11.

This narrative covers the analyses of 6 soil samples.

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

All analyses were performed within the required holding times.

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

All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits with the exception of the ending CCVs for Lead and Cadmium in file
TA0407C. All samples were surrounded by CCVs in control.

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

All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), MB value less than 5% of the RCRA limit, or samples
greater than 20X MB value}. Refer to the Inorganics Method Blank Data Summary.

Al ICP Interference Check Standards were within control limits.

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

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

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

The results presented in this report refate 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. Thercfore, this report shouid only be reproduced in its entirety of '3 pages.

0003E
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PDS PDS

Sample ID Element Concentration (ppb) % Recovery
JOOK35 Cadmium 100 105.0
Lead 1100 102.0

12. All duplicate analyses were within the 20% Relative Percent Difference (RPD) control
limits. Refer to the Inorganics Precision Report.

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

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

<j;;D:C:L*”’/’- O4-1-63
*r Iain Daniels Date
Laboratory Manager
Lionville Laboratory Incorporated .
gmb/m04-090

ZIONVILLE LAEORATORY INC.
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Appendix 5

Data Validation Supporting Documentation
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Appendix A — DU~V 145)
Data Validation Checklists Rev. 0_
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
ALIDATION
LEVEL: A B @ , D E

PROJECT: /G O/RC (5 16o7-8% | DATA PACKAGE: -(J 2\3¢g

VALIDATOR: L/ LAB: L. LT

DATE: ¢/ [25/03

CASE: spG: H213¢

YSES PERFORMED
) )
-846/ICP SW-846/GF. -846/Hg SW-846
Cyanide

mp———

Crig

SAMPLESMATRIX "Jook3S  Jook3( Too€37  JooédS

Jook3y Joc YD

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?

Comments:

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

Initial calibrations performed on all instruments?

Initial calibrations acceptable? |

ICP interference checks acceptable?

ICV and CCV checks performed on all instruments?

ICV and CCV checks acceptable?

Standards traceable?

.........................

Standards expired?
Calculation check acceptable?

Comments:

.......

Data Validation Procedure for Chemical Analysis
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Data Validation Checklists Rev.0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

1CB and CCB checks performed for all applicable analyses? (Levels D, E)
1CB 3nd CCB results acceptable? (Levels D, E)
Laboratory blanks analyzed?
Laboratory blank resuits 2CCEPAbIE?........... e
Ficld blanks analyzed? (Levels C, D, E)
Field blank results acceptable? (Levels C, D, E)
Transcription/calculation errors? (Levels D, E)
Comments;

@www‘, C,L\rCMsum(. &o‘ml)’, le. L - (~ £8

4. ACCURACY (Levels C, D, and E)
MS/MSD samples analyzed?
MS/MSD results acceptable? _ . .
MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E)
LCS/BSS samples analyzed?
LCS/BSS results acceptable?
Standards traceable? (Levels D, E)
Standards expired? (Levels D, E)..
Transcription/calculation errors? (Levels D, E)
Performance audit sample(s) analyzed?

Performance audit sample results acceptable?.................oooo Yes No@
Comments: 5M O PA f

cag,O k‘[q‘x’;" /"S - —\T &l’(

.......

.....

Data Validation Procedure Jor Chemical Analysis _
October 2000 OOOGZR s e



Appendix A - BHIV143D
Data Validation Checklists - Rev.0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? (;: No N/A
Duplicate results acceptable? Yes /No N/A
MS/MSD standards NIST traceable? (Levels D, E) .Yes No(N/A
MS/MSD standards expired? (Levels D, E) ..............coooommmeeeoceeeceussaonssesessesesesesssssmmessesseseseesssesmsseen Yes No (N/A
Ficld duplicate RPD values acceptable? =) No N/A
Field split RPD values acceptable? .. ... Ye§ No)IYN/A

Transcription/calculation errors? (Levels D, E)

...................................

Comments: ,k) g ?S

6. ICP QUALITY CONTROL (Levels D and E) . _
Yes No N/

ICP serial dilution samples analyzed? __...............o.o.ooiimmmoveooeeceeeeesesemeseeseeseeeeseeessesesesese e oo Q
ICP serial dilution %D values acceptable? .......................oocoooeerrrern. eeessamsesesssenensees 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/
Standards expired? _............o.oooviveeremevecneermmrererennns : Yes No [N/
Transcription/calculation errors? Yes No \N/
Comaments:

Data Validation Procedure for Chemical Analysis
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g v —————— DIV LI%DD
Data Validation Checklists Rev. 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
7. FURNACE AA QUALITY CONTROL (Levels D and E)
Duplicate injections performed as required? .. . Yes Nojy N/
Duplicate injection %RSD values L Yes No| N/A
Analytical spikes performed as required? Yes No| N/A
Analytical spike recoveries acceptable? ... ..o Yes No| N/A
Standards traceable? .. ... . Yes Noj N/A
$1andards €xpired? __.....ooooooeeooeeeeeeeee e Yes No| N/A
MSA performed as required? e Yes No| N/A
MSA results acceptable? . . Yes No|N/
Transcription/calculation errors? ... Yes No W

Comments:

8. HOLDING TIMES (all levels)
Samples properly preserved?

Comments:

...................................

.........................................

cs

No N/A

'No N/A

Data Validation Procedure for Chemical Analysis

October 2000
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Appendix A — e 0
Data Validation Checklists cv.

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (afl levels)

Results reported for all requested analyses? @No N/A
Rresults supported in the raw data? (Levels D, E) Yes Nt% _
Samples properly prepared? (Levels D, B . . o oo - No
Detection limits meet RDL? . ........covmmrrereecericersneesseenereereemssesss s e s sesneesns ; o /N/A
Transcription/calculation errors? (Levels D, E) L e ...Yes No @
Comments:; C(Ju (R @ A

Data Validation Procedure for Chemical Analysis GO0 023-5
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Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/09/03

CLIBENT: TNUHANFORD BO1-054 H213S
WORK ORDER: 11343-606-001-9999-00

LVL LOT #: 0304L090

RESULT UNITS

SANPLE SITE ID ‘ANALYTE
PREEEEX = ERIRE EEES
BLANK21 03L0182-MB1 Silvex, Total

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Lead, Total

Selenium, Total

BLANK1 03C0074~MB1 Mercury, Total

- sms=sssr sszces
0.08 u MG/KG
0.35 u MG/KG
0.03 MG/KG
0.04 u MG/KG
0.21 MG/KG
MG/XG
0.36 u MG/KG

=]
N
[}
e

0.02 u MG/KG

006027

REPORTING

0.08
0.35
0.01
0.04
0.06
0.26
.36

0.02

DILUTION

FACTOR

czmzsss=
1.0
1.0
1.0
1.0
1.0
1.0
1.0



Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 04/09/03

CLIENT: TNUHANFORD BO1-054 H213S
WORK ORDER: 11342-606-001-9999-00

SANMPLE SITE ID ANALYTE
EEEEEEE = EEmEE
-001 JOOK35 Silver, Total

Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Mercury, Total
Lead, Total
Selenium, Total

SPIKED
SAMPLE
mrEcxnn
4.8
191
266
6.4
29.4
0.18
143
184

LVL LOT #: 0304L090

INITIAL
RESULT
Exzzans
0.08u
4.0
62.3
0.09
10.0
0.04
166
0.36u

SPIKED
AMOUNT AREBCOV

4.9 S8.0
196 95.86
156 103.8

4.9 128.7
19.6 99.0

0.14 96.6
49.0 -48 .
19¢ 93.7

0006028

DILUTION
FACTOR {SPK)
zaEEExxxsE

1.0

I T ™)
o o © 0 0 0o ©



INORGANICS PRECISION REPORT 04/09/03

CLIBNT: TNUHANFORD BO1-054 H2135
WORK ORDER: 11343-606-001-9993-00

SANPLE

~-001REP

SITE ID

JOOK35

ANALYTE

Lionville Laboratory, Inc.

LVL LOT #: 03041050

INITIAL
RESULT

una
Silver, Total
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Mercury, Total
Lead, Total

Selenium, Total

000023

REPLICATE RED

S

0.08u 0.08u NC
4.0 3.8 5.1
62.3 61.5 1.3
0.09 0.1 6.3
10.0 11.5 14.0
0.04 0.0s 16.7
139 18.1

0.36u 0.35u Ne

DILUTION

FACTOR (REP)

mEmmmReneE
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0



Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/08/03

CLIENT: TNUHANFORD BO1-054 H2135
WORK ORDBR: 11343-606-001-9999-00

SAMPLE SITE ID ANALYTR

BLANK10 03LVI019-MB1 Chromium VI

LVL LOT #: 0304L030

REPORTING
REBSULT UNITS LIMIT

0.40 u MG/KG 0.40

000030

DILUTION
FACTOR

1.0



Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 04/08/03

CLIENT: TNUHANFORD BO1-054 H2135 LVL 1LOT #: 0304L0%0
WORK ORDER: 11343-606-001-9999-00
SPIKED INITIAL SPIKED DILUTION
SAMPLE SITE ID ANALYTE SAMPLE  RRSULT AMOUNT ARBCOV FACTOR (SPK)
= J—
-006 JOOK40 Soluble Chromium VI 4.1 0.40u 4.0 101.7 1.0
Insoluble Chromium VI 1490 0.40u 1570 95.0 100
BLANK1C  03LVI019-MB1 Soluble Chromium VI 3.9 0.40u 4.0 97.7 1.0
Inscluble Chromium VI 1330 0.40u 1370 97.1 100

000031



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 04/08/03

CLIENT: TNUHANFORD BO1-054 H213§
WORK ORDER: 11343-606-001-9989-00

LVL LOT #: 0304L090

INITIAL
RESULT REPLICATE RPD

ERRAEXEE SREIESEXSER SEENEEE

SAMPLE SITE ID ANALYTE

- [ ———
-00SREP JOOK3S % Solids
-006RBP  JOOK40 Chromium VI

96.0 95.8 0.26
0.40u 0.40u NC

000032

DILUTION

FACTOR (REP)

[P R——
1.0
1.0



Date: 25 April 2003

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -
Full Protocol - Waste Site 1607-B8

Subject: PCB/Pesticide - Data Package No. H2135-LLI (SDG No. H2135)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H2135-LLI prepared by Lionville Laboratory Incorporated (LLI). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

JOOK35 3/31/03 Soil Cc See note 1
JOOK36 3/31/03 Sail Cc See note 1
JOOK37 3/31/03 Soil c See note 1
JOOK38 3/31/03 Sail Cc See note 1
JOOK39 3/31/03 Sail Cc See note 1
JOOK40 3/31/03 Soil Cc See note 1

1 - PCBs by 8082; pesticides by 8081A.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated (BHI) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001) and the Data Quality
Objectives Summary Report for 100/300 Area Remaining Sites Analytical Sampling
Effort, (BHI-01249, Rev. 3, March 2003). 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. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

0000C1



DATA QUALITY OBJECTIVES
* Holding Times

Sample data were assessed to ascertain whether the holding time requirements
were met by the laboratory. The holding time requirements are as follows: Soil
samples must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded by less 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 detected sample results are qualified as estimates and
flagged "J" and all non-detects are rejected and flagged "UR".

All holding times were acceptable.

¢ Method Blank

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation or analysis. At
least one method blank analysis must be conducted for every 20 samples.
Method blanks should not contain target compounds at a concentration greater
than required detection limit (RDL). If target compounds are present, sample
results less than five times the blank concentration are qualified as undetected
and flagged "U". If the sample result is less than five times the blank
concentration and less than RDL, the result is qualified as undetected and

elevated to the RDL.
All method blank target compound results were acceptable.

Field Blanks

One equipment blank (JOOK40) was submitted for analysis. No analytes were
detected in the field blank.

e Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike analyses are performed in duplicate and must be

¢OCCC2



within control limits of 70% to 130%. |f spike recoveries are outside control
limits, detected sample results less than five times the spike concentration are
qualified as estimates and flagged "J". Non-detected sample results with spike
recoveries outside control limits are qualified as estimates and flagged "UJ".
Sample results greater than five times the spike concentration require no
qualification.

Due to interference with the matrix spike and matrix spike duplicate analysis, all
aroclor results except aroclor 1016 were qualified as estimates and flagged “J”.

All other matrix spike results were acceptable.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory. When a surrogate compound
recovery is outside the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Non-detected compounds with surrogate
recoveries less than the lower control limit are qualified as having an estimated
detection limit and flagged "UJ". Non-detected compounds with surrogate
recoveries above the upper control limit require no qualification.

All surrogate results were acceptable.

Precision

Matrix_Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed as the relative percent difference (RPD) between the recoveries of
duplicate matrix spike analyses performed on a sample. For soil samples,
results must be within RPD limits of plus/minus 30%. If RPD values are out of
specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates
and flagged "J". If RPD values are out of specification and the sample
concentration is greater than five times the spike concentration, no qualification

is required.

Due to interference with the matrix spike and matrix spike duplicate analysis, all
aroclor results except aroclor 1016 were qualified as estimates and flagged “J”.

COG0C3




Due to an RPD of 80%, all 4,4-DDT results were qualified as estimates and flagged
”J"_ X

All other matrix spike/matrix spike duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicate samples (JOOK37/JO0OK38) were submitted for
analysis. Field duplicate results are compared using the same criteria as for
laboratory duplicates. All field duplicate results were acceptable.

¢ Analytical Detection Levels

Reported analytical detection levels are compared against the Required
Detection Limits RDLs to ensure that laboratory detection levels meet the
required criteria. All reported toxaphene and methoxychlor results exceeded the
RDL. Under the BHI statement of work, no qualification is required.

e Completeness

Data Package No. H2135-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.

MINOR DEFICIENCIES

Due to an RPD of 80%, all 4,4-DDT results were qualified as estimates and flagged
“J”. Due to interference with the matrix spike and matrix spike duplicate
analysis, all aroclor results except aroclor 1016 were qualified as estimates and
flagged “J”. Data flagged “J” is an estimate, but under the BHI validation SOW,
the data may be usable for decision-making purposes. All other validated results
are considered accurate within the standard error associated with the methods.

All reported toxaphene and methoxychlor results exceeded the RDL. Under the
BHI statement of work, no qualification is required.

£000Ca
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Appendix 1

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

uJ

UR

NJ

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.

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.

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

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

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.

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).

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

¢000C7



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H2135 REVIEWER: | DATE: 4/25/03 PAGE_1_OF_1_
TLI
COMMENTS:
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
4,4-DDT J All RPD
All aroclor except 1016 J All MS/MSD
recovery

G0G60Cs




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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HONVILLESABORATORY INC.

Analytical Report

Client: TNU-HANFORD B01-054 W.0. #: 11343-606-001-9999-00
LVL #: 0304L090 Date Received: 04-02-03

SDG/SAF #: H2135/B01-054

PESTICIDE

The set of samples consisted of six (6) soil samples collected on 03-31-03.

The samples and their associated QC samples were extracted on 04-03-03 and analyzed according to
Lionville Laboratory OPs based on SW846, 3rd Edition procedures on 04-07,08-03. The extraction
procedure was based on method 3540 and the extracts were analyzed based on method 8081A.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

1.

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

All required holding times for extraction and analysis have been met.
All samples and their associated QC samples received a Florisil and a Sulfur cleanup.
The method blank was below the reporting limits for all target compounds.

Two (2) of twenty (20) surrogate recoveries were outside QC limits; however, the surrogate recovery
acceptance criteria were met (i.e., no more than one outlier per sample).

All blank spike recoveries were within acceptance criteria.

One (1) of twelve (12) matrix spike recoveries was outside acceptance criteria. A copy of the
Sample Discrepancy Report (SDR) has been enclosed.

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

All continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria, with the exception of the target compounds analyzed on 04-07,08-03 and 04-08-03 on
the RTX-CLP2 column. The data reflected an increase in instrument response, so the ability to
identify these compounds was not impaired. A copy of the Sample Discrepancy Report (SDR)
has been enclosed.

The results presented in this report relate only to the analytical lesting and conditions of the samples at receipt and during siorage. All pages of this report are integral perts of the
analytical data. Therefore, this report should only be reproduced in its entirety of 16 pages.

006016
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10 I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the laboratory
Manager or a designee, as verified by the following signature.

il

Date

Iain Paniels ,
Laboratory Manager
Lionville Laboratory Incorporated

pef\\group\data\pest\tnu hanfordV04L-090.pes

v |

SOAVILLE FABORATURY 1AL+
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LIONVILLELABORATORY INC. §
’ ' Analytical Report
Client: TNU-HANFORD B01-054 W.O. #: 11343-606-001-9999-00
LVL #: 0304L090 Date Received: 04-02-03

SDG/SAF #: H2135/B01-054

PCB

The set of samples consisted of six (6) soil samples collected on 03-31-03.

The samples and their associated QC samples were extracted on 04-03-03 and analyzed according to
Lionville Laboratory OPs based on SW846, 3rd Edition procedures on 04-08,09-03. The extraction
procedure was based on method 3540 and the extracts were analyzed based on method 8082.

The following is a summary of the QC results accompanying the sample results and a description of ‘
- any problems encountered during their analyses:

1.

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

All required holding times for extraction and analysis have been met.

All samples and their associated QC samples received a Sulfuric Acid and a Sulfur cleanup.
The method blank was below the reporting limits for all target compounds.

All surrogate recoveries were within acceptance criteria.

All blank spike recoveries were within acceptance criteria.

All obtainable matrix spike recoveries were within acceptance criteria.

Matrix spike recoveries for Aroclor 1260 were unobtainable due to the high concentration of
target analytes.

The target compound Aroclor 1254 was incalculable due to coelution with the spike compound
Aroclor 1260 in the matrix spike and matrix spike duplicate and is flagged with “I”.

Sample JOOK35 and its matrix QC required 5-fold instrument dilutions due the high
concentrations of target analytes. Reporting limits have been adjusted to reflect the necessary
dilutions.

The results presented in this report relate only 1o the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the

amsiytical data. Therefore, this report should only be reproduced in its entirety of 10 pages.
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9. All initial calibrations associated with this data set were within acceptance criteria .

10.  All continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria. :

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

__ﬁfx__

La/boratory Malnager
Lionville Laboratory Incorporated

pefir:\group\dataipesivnu hanford\4L-090.pch

v/

~LION (11 LAEORATORY InC. ]
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Appendix 5

Data Validation Supporting Documentation
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BHI-01435

Appendix A -
Data Validation Checklists Rev. 0
PESTICIDE/PCB DATA VALIDATION CHECKLIST
VALIDATION
LEVEL: A B @ D E
PROJECT: | 00O (5C [6e1~BF DATAPACKAGE: H 2135
VALIDATOR: T L | LaB:  LLT DATE: Y [2sf63
CASE: SDG: H2135
| —_— ANALYSESPERFORMED __ —7=\
< SW-846808) | SW-846 8081 | SW-8468082 | SW-846 8081 \W
(TCLP) (TCLP)
SAMPLES/MATRIX
TJook3s Took3i( Jceok3zy Took3y Tookd7
Jookyp
So./

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation present?

Comments:

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

Initial Calibrations BCCEPIAIEY ............ooirecremeessmmersssssssesssssssinssssec s s s s o Yes
Continuing calibrations aCCEPIABIET . .............coccommrereressasinssmmemesssesecssrssimssamsssisssrassssss e cssesssssassssmnsess Yes
SANAArds trACEADIET . ... oot s et s RS A RS s eSS R e s Yes
Standards expired? . eresueeeesmeseessaeseasetsersreseas s sE R st st Yes
Calculation check acCePlAbIE? . ... ........ocovevereceeremnieeeecnscsssessessssrssmssmsassesseamsiscmssssosassnsr s ssnssassssssens Yes
DDT and endrin breakdowns acceptable? .. ..........cooivrrceicnieiermtsmanssssnestsessessnss ramsssnsesassasssasess Yes
Comments:

Data Validation Procedure for Chemical Analysis
Ortoher 2000

000023



Appendix A - BHI-01435
Data Validation Checklists | Rev. 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E) .......coveernecssianaes revevuesnensassesensrens
Calibration blank results acceptable? (Levels D, E) ... onssss st
Laboratory blanks analyzed? eeoetereseseuememeseroms statbessbatataRatn TR FSES RS aSaR SR AR e SR s Tererserarnenens
Laboratory blank results acceptable? veeresanesatsas

Field/trip blanks analyzed? (Levels C, D, E) remeeeriraseseseresten et et R e neee
Field/trip blank results acceptable? (Levels C, D, E) .......occoovrerverncninnns reeeesensnsisresenas
Transcription/calculation errors? (Levels D, E) eeeeeeneerereres eeemsasenssas sttt et s s es

Comments:

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

Surrogates analyzed? ... rovevsnstrestasrans eeeeeerevsenee et e et e snassae s e nesarened @ No N/A
Surrogate recoveries 8CCEPLAbIE? | ... ...ccoocveceeseereersrminisrsscasmessssssens st s et ReE

Surrogates raceable? (LeVels D, E).......ominorsnroeri N/A
Surrogates expired? (Levels D, E)......cwmmvr e Qi)
MS/MSD samples analyzed? .............ooumemeeremissssssissssessess s

MS/MSD results acceptable? ;
MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E)
LCS/BSS samples analyzed? .........
LCS/BSS results acceptable?. .............cooceeerverenccnmcsernines
Standards traceable? (Levels D, E)...........coooermenrioneronssissisnencassessssessssesssessonsassvessans

Standards expired? (Levels D, E) .. ..........ccccccveerrreissinmsersssssisssasiscscssessssesssnissssssssnssonsatassons sustssnsnines
Transcription/calculation errors? (Levels D, E) .
Performance audit sample(s) analyzed? ... - ereemesmeesass st sa s s s saas e cemtserasen
Performance audit sample results acceptable?

Comments: A-rcc\‘v" e — T :r 4

..............................................

....................

............................................................................................

Data Validation Procedure for Chemical Analysis
October 2000 Xf/‘—'
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Appendix A — BHI-%1435
Data Validation Checklists | Rev.

PESTICIDE/PCB DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ..............oo.cv.oveuusmmmecrrerermmsmssssssssmassssmasssisssssss s sssrasssssssasssosses No N/A
Duplicate results acceptable? . eomsmmssasessaeenes reeeiereerssaes s ensestetraees Y N/A
MS/MSD standards NIST traceable? (Levels 100 2 R, e YeS N%
MS/MSD standards expired? (Levels D, E) _.........coooerrren — I\
Field duplicate RPD values acceptable? OSSO comsmseimmeesrennd @ No NA
Field split RPD values 8cCeptable? . ..............cccccovuomeemriessemecancrontisssassasssmessnsissssassasssssassassnssssnsassasssss: Yes N/A
Transcription/calculation errors? (Levels D, E) . ............. cecresmesamseseszasssesarnesraees Yes No @
Comments: H,4~ppr —Fne T oM

Ne €5
6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable?, ..

........

Positive results resolved acceptably? . ...
Comments:

7. HOLDING TIMES (all levels)

Samples properly preserved? ...
Sample holding times acceptable? ...

Comments:

Data Validation Procedure for Chemical Analysis Tﬁ%

October 2000 000062



Appendix A — BHI-01435
Data Validation Checklists Rev.0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

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

Compound identification acceptable? (Levels D, E) _.. vrenseerasnesesmases .Yes Nol
Compound quantitation acceptable? (Levels D, E) ... eeeesestorsemesreasanaessssaraen Yes No
Results reported for all requested analyses? ... @ No
Rresults supported in the raw data? (Levels D, E). ...t s snness Yes No(N/A
potid
Samples properly prepared? (Levels D, E) et s e Yes NoQUA )
Detection HIMts MEet RDLY ...... ..ot st Yes(N§ NiA
Transcription/calculation errors? (Levels D, E) Yes N¢ WA)

C nts: ‘e.!i L hmider l\.vu-«L ]ra X ogj\uT‘J-e) (/ i~ _all S¢%' %/{/U‘t
oMK 3 ! 7 4
*"*‘C’Fa/?z‘ S TR "UW‘ o

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed? ..............oconeunnt . Yes

Lot check PErfOIMEA? ..............ooueiererivemniereeeesssssesseesesness e sesssemse s ms s s enssasassss st s st sbss v ans s s br s ons Yes

Check recoveries aCePtabIE? ... ...............coueeervereiemniemecreencesntnntsss st sas s as e s sm s s s asenerons Yes

GPC cleanup PErfOrmed? ................cocoeueeicermessmsserasssisessssaessessssssssssessessesmssissssessasesssestasssasssssassasmsnass Yes

GPC check performed? ...............coonerns e seeer s e e s sa s anaetas Yes

GPC check recoveries aceptable? . ............ccoveriiiernenncnsnsnenasens .Yes

GPC calibration Performed? ................cceeeenioereercresmmseriiaesssssssssssssssssssssssasossasssnsasasssss s ssens Yes

GPC calibration check performed?. ................coceroecerrreenrrcrermasisnimenisessenssssrsn s ssemsase s semscssssa st ssnssnsssases Yes

GPC calibration check retention times acceptable? ... ... . oeeriieressereneneessresneasessasessns .Yes
Check/calibration materials traceable? ...................ocoooverenerresserssesesenscmsnessesesasssnsanssssns Yes
Check/calibration materials Expired?. .............omiririnnmmsrsimssassscsssisnes Yes
Analytical batch QC given similar cleamup?. ................cccocoeremrsererccmsennsiesessessenesnsens Yes
Transcription/Calculation EITOIS? | ............ccccooeouemsisneesencnsassmsenssssssoncrmsmssssamsenssassasase Yes
Comments:

Data Validation Procedure for Chemical Analysis /qu}.
October 2000 000026 , -



Date: 25 April 2003

To: Bechtel Hanford, Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -
Full Protocol - Waste Site 1607-B8

Subject: Radiochemistry - Data Package No. H2135-EB (SDG No. H2135)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H2135-EB which was prepared by Eberline Services (EB). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

'Sémple ID Sample Date ' Média;. : ' \(alida’ﬁon o Analysls ]
JOOK35 3/31/03 Soil c See note 1
JOOK36 3/31/03 Soil C See note 1
JOOK37 3/31/03 Soil C See note 1
JOOK38 3/31/03 Sail Cc See note 1
JOOK39 3/31/03 Soil Cc See note 1
JOOK40 3/31/03 Sail Cc See note 1

1- Gamma spectroscopy, gross alpha & beta.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated {BHI) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001) and the Data Quality
Objectives Summary Report for 100/300 Area Remaining Sites Analytical Sampling
Effort, (BHI-01249, Rev. 3, March 2003). 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. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

00661



DATA QUALITY PARAMETERS
¢ Holding Times

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

All holding times were acceptable.

¢ Preparation (Method) Blanks

Laboratory Blanks

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

All blank results were acceptable.
Field (Equipment) Blan

One equipment blank (JOOK40) was submitted for analysis. Potassium-40,
radium-226 and thorium-228 were detected in the equipment blank. Under the
BHI statement of work, no qualification is required.

e 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 either 70-130%
or +3 sigma. 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. Spike sample results outside the above
ranges result in associated sample results being qualified as estimates, or not
qualified, depending on the activity of the individual sample. Results are
rejected for LCS/BSS recoveries of less than 30% or *3 sigma.
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All accuracy resuits were acceptable.

e Laboratory Duplicates

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

All duplicate results were acceptable.

Field Duplicate

One set of field duplicate samples (JOOK37/J0O0K38) were submitted for
analysis. Field duplicate results are compared using the same criteria as for
laboratory duplicates. All field duplicate results were acceptable.

o Detection Levels

Reported analytical detection levels for undetected analytes are compared
against the target detection limits (TDLs) to ensure that laboratory detection
levels meet the required criteria. Thirty-five analytes were reported above their
TDL. Under the BHI statement of work, no qualification is required. All other
reported results met the analyte specific TDL.

e Completeness
Data package No. H2135 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

Thirty-five analytes were reported above their TDL. Under the BHI statement of
work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

BHI-01249, Rev. 3, Data Quality Objectives Summary Report for 100/300 Area
Remaining Sites Analytical Sampling Effort, Bechtel Hanford Incoroprated, March
2003.

DOE/RL-96-22, Rev. 3, 7100 Area 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 the BHI
statement of work are as follows:

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

purposes.

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

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

decision-making purposes.

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

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

the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H2135

REVIEWER:
TLI

DATE: 4/25/03

PAGE_1 OF_1_

COMMENTS: No qualifiers assigned
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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EBERLINE SERVICES /RICHMOND
SAMPLE DELIVERY GROUP H2135
7475-001 JOOK35

DATA SHEET

SDG 7475 Client/Case no Hanford SDG_H2135
Contact Melissa C. Mannion Contract No. 630
Lab sample id R304016-01 Client sample id J0OK35
Dept sample id 7475-001 Location/Matrix 100 BC, 1607-B-8 Septic SOLID
Received 04/02/03 Collected/Weight 03/31/03 10:58 762.3 g
¥ solids 95.0 . Custody/SAF No B01-054-019 B01-054
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  {(COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha 12587-46-1 0.735 3.0 S.1 10 U 93A
Gross Beta 12587-47-2 17.3 4.5 6.1 15 93B
Potassium 40 13966-00-2 9.80 1.3 0.63 GAM
Cobalt 60 10198-40-0 u 0.083 0.050 U GAM
Cesium 137 10045-97-3 U 0.074 0.10 u GAM
Radium 226 13982-63-3 0.533 0.15 0.16 GAM
Radium 228 15262-20-~-1 0.681 0.31 0.35 GAM
Europium 152 14683-23-9 U 0.19 0.10 u GAM
BEuropium 154 15585-10-1 U 0.24 . 0.10 U GAM
Europium 155 14391-16-3 U 0.20 0.10 u GAM
Thorium 228 14274-82-9 0.811 0.096 0.10 GAM
Thorium 232 TH-232 0.681 0.31 0.35 GAM
Uranium 235 15117-96-1 u 0.32 u GAM
Uranium 238 U-238 U 9.5 U GAM
Americium 241 14596-10-2 U 0.43 U GAM
100 B/C Area Effluent Pipe. & Prox.
L @5/”'5
Lab id EBRINE _
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 04/09/03
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EBERLINE

7475-002

DATA SHEET

SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2135

JOOK36

SDG 7475

Client/Case no Hanford

SDG_H2135

Contact Melissa C. Mannion

Contract No.

630

Lab sample id R304016-02

Client sample id JQOK36

Dept sample id 7475-002

Received 04/02/03

Location/Matrix 100 BC, 1607-B-8 Septic SOLID
Collected/Weight 03/31/03 11:22 845.8 gq

% solids _94.8 Custody/SAF No B01-054-018% B01-054
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha 12587-46-1 2.93 3.3 4.2 10 U 93A
Gross Beta 12587-47-2 17.0 4.3 5.4 15 93B
Potassium 40 13966-00-2 7.67 2.8 0.57 GAM
Cobalt 60 10198-40-0 U 0.087 0.050 u GAM
Cesium 137 10045-97-3 U 0.068 0.10 U GAM
Radium 226 13982-63-3 0.319 0.17 0.15 GAM
Radium 228 15262-20-1 0.656 0.41 0.39 GAM
Europium 152 14683-23-9 U 0.18 0.10 U GAM
Buropium 154 15585-10-1 U 0.26 0.10 u GaAM
Europium 155 14391-16-3 u 0.16 0.10 U GAM
Thorium 228 14274-82-9 0.558 0.13 0.14 GAM
Thorium 232 TH-232 0.656 0.41 0.39 GAM
Uranium 235 15117-96-1 U 0.27 U GAM
Uranium 238 U-238 U S.8 U GAM
Americium 241 14596-10-2 U 0.074 U GAM

-100 B/C Area Effluent Pipe. & Prox.

DATA SHEETS

Page 2

SUMMARY DATA SECTION
Page 12

000012
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Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3.06

Report date 04/09/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2135
7475-003 JOOK37
DATA SHEET

SDG 7475 Client/Case no Hanford SDG_H2135
Contact Melissa C. Mannion Contract No. 630
Lab sample id R304016-03 Client sample id J0OK37
Dept sample id 7475-003 Location/Matrix 100 BC, 1607-B-8 Septic SOLID
Received 04/02/03 Collected/Weight 03/31/03 11:55 976.6 g
% solids 95.3 Custody/SAF No B01-054-019 B01-054
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha 12587-46-1 5.82 4.0 4.1 10 93A
Gross Beta 12587-47-2 17.4 4.4 5.7 15 S3B
Potassium 40 13966-00-2 10.7 2.4 0.70 GAM
Cobalt 60 10198-40-0 ) 0.13 0.050 U GAM
Cesium 137 10045-97-3 U 0.14 0.10 u GAM
Radium 226 13982-63-3 0.330 0.18 0.14 GAM
Radium 228 15262-20-1 0.412 0.27 0.31 GAM
Europium 152 14683-23-9 U 0.14 0.10 U GAM
Europium 154 15585-10-1 U 0.20 0.10 U GAM
Europium 155 14391-16-3 U 0.18 0.10 U GAM
Thorium 228 14274-82-9 0.538 0.10 0.0896 GAM
Thorium 232 TH-232 0.412 0.27 0.31 GAM
Uranium 235 15117-96-1 U 0.25 u GAM
Uranium 238 U-238 U 7.2 U GAM
Americium 241 14596-10-2 U 0.27 U GAM
100 B/C Area Effluent Pipe. & Prox.
vyzﬁk3
Lab id EBRLNE
Protocol Hanford
DATA SREETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date 04/09/03

000013



EBERLINE SERVICES/RICHMOND

7475-004

SAMPLE DELIVERY GROUP H2135

DATA SHEET

JOOK38

SDG 7475

Contact Melissa €. Mannion

Lab sample id R304016-04

Dept sample id 7475-004

Received 04/02/03

Client/Case no Hanford
Contract No. 630

SDG_H2135

Client sample id JOOK38

Location/Matrix 100 BC, 1607-B-8 Septic SOLID

Collected/Weight 03/31/03 11:55 983.0 g

¥ solids _96.6 Custody/SAF No B01-054-019 B01-054
RESULT 20 ERR RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g FIERS TEST
Gross Alpha 12587-46-1 3.78 4.1 S. 10 U 93A
Gross Beta 12587-47-2 15.6 4.9 6. 15 93B
Potassium 40 13966-~-00-2 9.97 0.86 0. GAM
Cobalt 60 10198-40-0 U 0. 0.050 u GAM
Cesium 137 10045-97-3 0.072 0.044 0. 0.10 GAM
Radium 226 13982-63-3 0.383 0.079 0. GAM
Radium 228 15262-20-1 0.596 0.16 0 GAM
Europium 152 14683-23-9 U (VIR 0.10 U GAM
Europium 154 15585-10-1 u 0. 0.10 u GaM
Europium 155 14391-16-3 U 0.11 0.10 U GAM
Thorium 228 14274-82-9 0.583 0.076 0.074 GAM
Thorium 232 TH-232 0.596 0.16 0.16 GAM
Uranium 235 15117-96-1 U 0.16 U GAM
Uranium 238 U-238 U 6.3 u GAM
Americium 241 14596-10-2 U 0.11 U GAM

100 B/C Area Effluent Pipe. & Prox.

DATA SHEETS
Page 4
SUMMARY DATA SECTION
Page 14

000014
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Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3.06

Report date 04/05/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2135

7475-005 JOOK39
DATA SHEET
SDG 7475 Client/Case no Hanford SDG _H2135

Contact Melissa C. Mannion Contract No. 630

Lab sample id R304016-05
Dept sample id 7475-005

Received 04/02/03

Client sample id J00K39
Location/Matrix 100 BC, 1607-B-8 Septic

Collected/Weight 03/31/03 12:41 889.6 g

SOLID

000015

% solids _96.1 Custody/SAF No B01-054-019 B01-054
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha 12587-46-1 3.17 4.0 5.6 10 1¢) 93A
Gross Beta 12587-47-2 13.3 4.2 5.8 15 93B
Potassium 40 13966-00-2 10.6 1.4 0.86 GAM
Cobalt €0 10198-40-0 U 0.082 0.050 u GAM
Cesium 137 10045-97-3 U 0.086 0.10 U GAM
Radium 226 13982-63-3 0.470 0.14 0.13 GAM
Radium 228 15262-20-1 0.403 0.29 0.32 GAM
Europium 152 14683-23-9 §) 0.17 0.10 U GAM
Europium 154 15585-10-1 ) 0.24 0.10 o) GAM
Europium 15% 14391-16-3 U 0.20 0.10 U GAM
Thorium 228 14274-82-9 0.504 0.083 0.093 GAM
Thorium 232 TH-232 0.403 0.29 0.32 GAM
Uranium 235 15117-96-1 U 0.28 ¢ GAM
Uranium 238 U-238 U 9.0 U GAM
Americium 241 145926-10-2 8] 0.38 U GAM
100 B/C Area Effluent Pipe. & Prox.
(,/ / 25/6‘3
Lab id EBRLNE
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 5 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 15 Report date 04/09/03




EBERLINE
SAMPLE DELIVERY GROUP H2135

SERVICES/RICHMOND

7475-006 JOOK40
DATA SHEET
SDG 7475 Client/Case no Hanford SDG_H2135
Contact Melissa C. Mannion

Contract No. 630

Lab sample id R304016-06 Client sample id J00K40
Dept sample id 7475-006 Location/Matrix 100 BC, 1607-B-8 Septic SOLID
Received 04/02/03 Collected/Weight 03/31/03 10:33 759.1 g
% solids _99.9 Custody/SAF No B01-054-019 B01-054
RESULT 20 ERR MDA RDL QUALI-~
ANALYTE CAS NO pCi/g  (COUNT) pci/g pCi/g FIERS TEST
Gross Alpha 12587-46-1 -0.715 2.9 5.6 10 u 93A
Gross. Beta 12587-47-2 4.87 4.4 7.1 15 U 93B
Potassium 40 13966-00-2 4.28 2.5 0.63 GAM
Cobalt 60 10198-40-0 U 0.073 0.050 U GAM
Cesium 137 10045-97-3 U 0.059 0.10 U GAM
Radium 226 13982-63-3 0.159 0.12 0.099 GAM
Radium 228 15262-20-1 u 0.48 U GAM
Europium 152 14683-23-9 U 0.15 0.10 U GAM
Europium 154 15585-10-1 U 0.19 0.10 u GAM
Europium 155 14391-16-3 U 0.12 0.10 U GAM
Thorium 228 14274-82-9 0.180 0.098 0.11 GAM
Thorium 232 TH-232 U 0.48 u GAM
Uranium 235 15117-96-1 U 0.21 U GAM
Uranium 238 U-238 U 7.4 U GAM
Americium 241 14596-10-2 U 0.060 U GAM
100 B/C Area Effluent Pipe. & Prox.
q 251¢%
Lab id EBRLNE
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 6 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 16 Report date 04/09/03
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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APR—24-2003 10@:42 EBERLINE SERVICES 15182350438 P.@3-@3

Eberline Services Bechtel Hanford Inc.,
W.0. No. R3-04-016-7475 SDG H2135
Case Narrative Page 1 of 1
10 GENERAL

2.0

Bechtel Hanford Inc. (BHI) Sample Delivery Group H21 35 was composed of six solid
(soil) samples designated under SAF No. BO1-054 with a Project Designation of. 100
B/C Area Effluent Pipeline & Proximity Site Remediation, 1607-B-8 Septic System.

The samples were received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The
results were transmitted to BH! via e-Fax on April 9, 2003. The electronic data
deliverable (EDD) was transmitted to BHI via e-mail on Aprit 9, 2003.

ANALYSIS NOTES

2.4  Gross Alpha and Gross Beta Analyses
No probiems were encountered during the course of the analyses.

22 (Gamma Spectroscopy Analyses

The RPD between sample JOOK35 and its sample duplicate for Th-228 was 71%,
greater than the 3¢ imit of 48%. No other problems were encountered during

the course of the analyses.

Case Narrative Certification Statement

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

Ditian. oz oj2Afs
Melissa C. Mannion Date
Program Manager
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Appendix 5

Data Validation Supporting Documentation
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BHI-01433
Rev. 0

APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B @ D E
PROJECT: | o C jL6T - B? DATAPACKAGE: H 2135
VALIDATOR: ‘rl_;l: LAB: EB e | DATE: L7‘ [’25 / 033
CASE: spG: 4 12135
P ANALYSES PERFORMED —
] : - (s )
Gross Alphdncn) Swontium-90 Technetivm-99 Alpha Spectroscopy Gamma Spectroscogy
T o Radium22 Tritium Y
SAMPLES/MATRIX
Jook3s  Took3k J00k37
Took3y k3 JWEYD
1. COMPIELENESS ...eoereerremreecnerasirsesirrissnanatessesesssen s st s en s s s st st s b0 N/A
Technical verification fOrMS PIESENLY.......cvuireiieeseecrsericsisiimrmrernimstsias st eaias Yes No N/A
Comments:
2. Tnitial Calbration (LEVEls D, E) c.vveoooeosrosoosescsssssseesssessssecsesssareessssssssesersssssssssessssesee A
Instruments/detectors calibrated?......covevveeercrcerieriiimnin e Yes No N/A
Initial calibration acCeptable? ..........ccueriiieinimcncnimineese st s e Yes No N/A
Standards NIST traceabIE?.......cvvieririreeereeeeeesossensrteessssnasisnsesssssnnsnsassstrsisssssssss sanenses Yes No N/A

Data Validation Procedure for Radiochemical Analysis .
v 2000, 000022 ot



BHI-01433

Appendix A — Radiochemical Data Validation Checklist Rev. 0
Standards EXPITEA? ........ccvueeceeeieeeeectesiereseneeceeraeesreassssssssssssnssessestsssensasessasssanens Yes No N/A
Calculation check acCeptable? .........ccoeeeerrererenrennerensiensresrennerersesesesesssenessseasesessances Yes No N/A
Comments:

3. Continuing Calibration (Levels D, E)%N/A :
Calibration checked within required freqUENCY? .........ccecoarurneveerecrmrneesereissesseseneaes Yes No N/A
-Calibration check acceptable?..........ccouieceeeererierecrerneiercre ettt seenne e sessesenes Yes No N/A
Calibration check standards traceable?............ccoceeveeeemeerenennreececeenee e Yes No N/A
Calibration check standards eXpired? ............oceveeeeererrrernesneece e sesesesssesesnens Yes No N/A
Calculation check acceptable? .........ccoieeieriieririe sttt er e e naeas Yes No N/A
Comments: )

4. Background Counts (LeVels D, E)......ccceveemeiecerrenenereesesenseneretesesseecsrcserssaesessessessssennes le\I/A
Background Counts checked within required frequency? .................. rresseracssesaesaasneanas Yes No N/A
Background Counts acceptable?..............coeueeeereemeeeeenereieresenemsesssissseseseesenesessesenseens Yes No N/A
Calculation check acCeptable? ..........ovoiocecieeeceeeneerneeeietsees e serae s eesese e esssssesesenes Yes No N/A
Comments:

Data Validation Procedure for Radiochemical Analysis 000 ﬂﬁ : ‘
October 2000 ’7&‘*



BHI-01433

Appendix A — Radiochemical Data Validation Checklist Rev. 0
5. Blanks (Levels B, C, D, E) oottt e s
Method blank analyzed within required frequency?......coveeuiiimiimmniinnnnceniscinenicnens
Method blank results acceptable? .......ouiiiiinmnrenienenrnsesesieiirenss et s
Analytes detected in method blank? ..........ceeeeiiornciniiiinsses e Ye N/A
Field b1ank(s) ANAIYZEAT .....oonmrvversreeeesseseessmssssssssessssessrscessamsssssosssassses eerrereesesnnns) @ o N/A
Field blank reSUIS 2CCEPLADIEY ............ovcvvemrrereesesessssssesessessassesnsessassmssssssssssssssssasss Yes® N/A
Analytes detected in field BIAIK(S)?.............ocoormemsmmmmsmssersssmessisssessrssssssssssesssssssessss : @ No N/A
Transcription/Calculation Errors? (Levels D, E) oo Yes No/N/A
Comments: .

k-qo Pa22¢ A 22¥ i~ FB
6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) v.coeevecicinnirnnnnn ONA
LCS /BSS analyzed within required frequency? .........oeeeeercreemmecuisenerssssssssessanssd
LCS/BSS recoveries acceptable? ..........cocovrriniinminiiiniineeserserne s sesssesisssessesssees
LCS/BSS traceable? (LeVeIS D,E) .....c...icoiiicrciiriininsieicinnierentssnssesscsestessnsareassasan
LCS/BSS expired? (Levels D,E)......coiinnnsinsssimsesesssecescasssssnsssstsnsrsssssns
LCS/BSS levels correct? (Levels D,E) ..t eseatsnens
Transcription/Calculation Errors? (Levels D, E)..ooueoreiineeniccrceinceninciceiicinn
Comments:
7. Chemical Carrier Recovery (Levels C, D, E) oo .\&\I/A
Chemical carrier added? .......coovevrecreiiireeninrcrcecstiae et sa s Yes No N/A
Chemical TeCOVETY aCCEPLAbIE?.....cucueiieiiiiiiree ettt Yes No N/A
Chermical carrier traceable? (LeVels D, E ) ..ovveeeeeeererscnceecsencesesearressssssssassssscssssensss Yes No N/A

Data Validation Procedure for Radiochemical Analysis é
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' BHI-01433
Appendix A — Radiochemical Data Validation Checklist Rev. 0

Chemical carrier expired? (Levels D, E) et neiescecsinens Yes No N/A
Transcription/Calculation errors? (Levels D, E)...c.oceuvumirimmmrmissmmsssmsssssecassssssssssseenss Yes No N/A
Comments:

8. Tracer Recovery (Levels C, D, E ) ot N/A
Tracer added?........coeurvieereeereere e srrr e e e creet e e s s n e s s se s st e se s e st s e st s s b s s ea R s s e Yes No N/A
Tracer TeCOVETY aCCEPLADIET .....cuevvrurreerercrenrerenrininesie e smsssaesese s sn i sn s aaes Yes No N/A
Tracer traceable? (Levels D, E ) oottt Yes No N/A
Tracer expired? (Levels D, E)....cociiinimmiimnineneecnttnstsese et ssse s Yes No N/A
Transcription/Calculation errors? (Levels D, E)...ocveriiiinicniieiineeene Yes No N/A
Comments:

9, Matrix Spikes (Levels C, D, E).cvovuieireieeinienineneseeiiincnsnsnnsnnssssssesttsnsei s

Matrix spiké ANBLYZEAT ...t bbb Yes

Spike recoveries acCEPAbIE? ........covviierriiiraisiisi et Yes No N/A
Spike source traceable? (Levels D, E) cuevvccuiiciiiniirencrcinnsiss e Yes No N/A
Spike source expired? Levels D, E) oot Yes No N/A
Transcription/Calculation Errors? (Levels D, E) .cocoveiiiininroecstieseeeneens Yes No N/A
Comments:

Favava®at »
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Appendix A — Radiochemical Data Validation Checklist Rev.0

10. Duplicates (Levels C, D, E) ..oveieeeememeennmsmisiminnsssesissmseinsssessses s s
Duplicates Analyzed at required freqUENCY? .......oivereersesmmmsissiiitmisissseassscnassees .

RPD Values Acceptable?.......vnveinsesienenans eeveeseesesesssastaraaspataestrrsasassaaaaensrearase
Transcription/Calculation Errors? (Levels D, E) ..ot

Comments:

11. Field QC Samples (Levels C, D E)....ocemienierenirecmcnsiisesinisssssssinsessss s ssresees ON/A
Field duplicate sample(s) analyzed? ...t e Yogs No N/A
Field duplicate RPD values acceptable? ereeeeneseenessaeseebenseserarsanenresassssrenearassasnansrasese s Yés No N/A
Field split sample(s) analyZed?.........oooorineernencncncmncisnimiimsssss st Yes@ N/A
Field split RPD values acceptable?........ccovieeiecrieenmiiiniinrsstness s Yes No
Performance audit sample(s) analyzed?........ovverironinniicin Ye@ N/A
Performance audit sample results acceptable?......coovnimerriiiiinniiicens Yes No @

Comments: 7}\) O FS On s ?’AS

12. Holding Times (All levels)

—.
Are sample holding times acCeptable?..... ..ot é})‘o N/A

Comments:

Data Validation Procedure for Radiochemical Analysis -
Data Validat 000026 A



BHI-01433

Appendix A — Radiochemical Data Validation ChecKklist Rev. 0
13. Results and Detection Limits (All LeVels Yoo incensinsmseiinnens ON/A
Results reported for all required sample analySes?......oocuemeerrsenicosienisissiensesenens No N/4
Results supported in raw data?(Levels D, B} Yes N( A
Results Acceptable? (Levels D, E) covueueieeeneercniimmesissces sttt Yes No
Transcription/Calculation errors? (Levels D, E)...oovirenireisnccninniiiiininsscneens Yes No\N/A
MDA's meet required detection HIMtS? .............vsuwssesesseersecsssssesisssssssssssessssssssssssessases Y@ N/
Transcription/calculation errors? (Levels D, E).c.ooiimiinenee e Yes No (N/A
Comments: ? K A

' /’{\u"m
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EBERLINE
SAMPLE DELIVERY GROUP H2135

SERVICES/RICHMOND

7475-008 Method Blank
’ METHOD BLANK
SDG 7475 Client/Case no Hanford SDG_H2135
Contact Melissa C. Mannion Contract No. 630

Lab sample id R304016-08 Client sample id Method Blank

Dept sample id 7475-008 Material/Matrix SOLID
SAF No B0l1-054
RESULT 20 ERR MDA RDL QUALTI-
ANALYTE CAS NO pci/g  (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha 12587-46-1 -0.502 1.1 2.6 10 18] 93A
Gross Beta 12587-47-2 ~0.735% 3.0 5.2 15 u 93B
Potassium 40 13966-00-2 U 1.0 U GAM
Cobalt 60 10198-40-0 U 0.053 0.050 U GAM
Cesium 137 10045-97-3 U 0.052 0.10 U GAM
Radium 226 13982-63-3 U 0.095 U GAM
Radium 228 15262-20-1 U 0.21 U GAM
Europium 152 14683-23-9 U 0.11 0.10 U GAM
Europium 154 15585-10-1 U 0.16 0.10 U GAM
Europium 155 14391-16-3 U 0.12 0.10 U GAM
Thorium 228 14274-82-9 U 0.072 8] GAM
Thorium 232 TH-232 u 0.21 U GAM
Uranium 235 15117-96-1 U 0.20 4] GAM
Uranium 238 U-238 u 6.7 U GAM
Americium 241 14596-10-2 U 0.23 U GAM
100 B/C Area Effluent Pipe. & Prox.
QC-BLANK 44298
Lab id EBRLNE
Protocol Hanford
METHOD BLANKS Version Ver 1.0 _
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 8 Report date 04/09/03
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2135

7475-007 Lab Control Sample
' LAB CONTROL SAMPLE
SDG 7475 Client/Case no Hanford SDG_H2135
Contact Melissa C. Mannion Contract No. 630
Lab sample id R304016-07 Client sample id Lab Control Sample
Dept sample id 7475-007 Material/Matrix SOLID

SAF No B01-054_

RESULT 20 ERR MDA RDL QUAL!- ADDED 20 ERR REC 3o LMTS PROTOCOL
ANALYTE pCi/g  (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g X (TOVAL) LIMITS
Gross Alpha 181 14 3.1 10 93A | 200 8.0 90 70-130 70-130
Gross Beta 188 1 7.9 15 938 | 211 8.4 89 78-122 70-130
Cobalt &0 4.45 0.21 0.096 0.050 GAM | 4.73 0.19 94 77-123 80-120
Cesium 137 4.36 0.17 0.10 0.10 GAM | 4.54 0.18 96 77-123 80-120

100 8/C Area Effluent Pipe. & Prox.

QC-LCS 44297

LAB CONTROL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 9

000030

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-LCS
Version 3.06

Report date 04/09/03




7475-009

EBERLINE SERVICES/RICHMOND
SANPLE DELIVERY GROUP H2135

J00K35
DUPLICATE
SDG 7475 Client/Case no Hanford SDG_H2135
Contact Melissa C. Mannion Contract No. 630
DUPLICATE ORIGINAL

Lab sample id R30401

6-09

Dept sample id 7475-009

Lab sample id R304016-01
Dept sample id 7475-001
Received 04/02/03

Client sample id JOOK35

Location/Matrix 100 BC, 1607-B-8 Septic SOLID
Collected/weight 03/31/03 10:58 762.3 g

% solids _95.0 % solids _95.0 Custody/SAF No B0O1-054-019 B01-054

DUPLICATE 20 ERR MDA RDL QUALT - ORIGINAL 20 ERR MDA QUALI- RPD 30 PROT
ANALYTE pCi/g  (COUNT) pCi/g  pCiszg FIERS TEST . pCi/g (COUNT) pCi/g FIERS X TOT LIMIT
Gross Alpha 5.67 4.4 4.8 10 93A 0.735 3.0 5.1 u 156 255
Gross Beta 17.5 4.5 5.8 15 938 17.3 4.5 6.1 1 63
Potassium 40 10.0 1.5 0.87 GAM 9.80 1.3 0.63 2 44
Cobalt 640 u 0.081 0.050 U GAM U 0.083 v -
Cesium 137 u 0.16 0.10 U GAM U 0.074 v -
Radium 226 0.358 0.14 0.4 GAN 0.533 0.15 0.16 39 76
Radium 228 0.697 0.34 0.32 GAM 0.681 0.31 0.35 2 105
Europium 152 U 0.19 0.10 u GAM U 0.19 u -
Europium 154 u 0.25 0.10 u GAM U 0.24 U -
Europium 155 U 0.17 0.10 u GAM u 0.20 U -
Thorium 228 0.384 0.094 0.12 GAM 0.811 0.096 0.10 n 48
Thorium 232 0.697 0.34 0.32 GAM 0.681 0.31 0.35 2 105
Uranium 235 u 0.28 u GAM v 0.32 U -
Uranium 238 u 9.6 u GAM u 9.5 u -
Americium 241 u 0.19 u GAM u 0.43 U -
100 B/C Area Effluent Pipe. & Prox.

QC-DUP#1 44299

DUPLICATES
Page 1
SUMMARY DATA SECTION
Page 10

000021

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-DUP
Version 3.
Report date 04/09/03
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