0053019

Date: 11 May 1999
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc,

Project: 100-BC Areas - Full Protocol - Waste Site 116-B-1
Subject: Radiochemistry - Data Package No. W02676-QES (SDG No. W02676)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
W02676-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table. -

~Sample ID . 3
BOTPF4 (.1.2101 /99 Soil Cc See note 1
BOTPFG6 02/01/99 Soil C See note 1
BOTPF6 02/01/99 Soil C See note 1
BOTPF7 02/01/99 Soil c See note 1
BOTPF8 02/01/99 Soil c See note 1 fi
'BOTPFQ 02/01/99 Soil Cc See note 1
BOTPHO 02/01/99 Soil c ' See note 1

— - _—— e e e e —-m
1 - Gamma spectroscopy; alpha spectroscopy; total strontium; nickel-63.

Data validation was conducted in accordance with the BHI vélidation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May

below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
“Appendix 5.

1998). Appendices 1 through 5 provide the following inform E@MWE

Glossary of Data Reporting Qualifiers AFR ¢ 5 2000
Summary of Data Qualification _ 'RMC
Qualified Data Summary and Annotated Laboratory Rep
Laboratory Narrative and Chain-of-Custody Documentation

Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES
¢ 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 with liquid scintillation requiring analysis within 7 days of distillation.

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. |f blank analysis results
indicate the presence of an analyte above the 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 elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest biank
concentration are not qualified.

All blank results were acceptable.

¢ Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is 70% to 130%. In
addition, samples may be spiked with a radiochemical tracer to assist in '
isolating the radicisotope of interest with the yield of the tracer being used in
calculating sample activity. The acceptable range for tracer recovery is 20% to
105%. Spike sample results outside the above ranges result in associated
sample results being qualified as estimates, rejected, or not qualified, depending
on the activity of the individual sample.

Due to radiochemical tracer yields below 20%, plutonium-238 and plutonium-
239/240 results in samples BOTPF4 and BOTPF5 were rejected and flagged “R”.

Due to the lack of an LCS analysis, all plutonium-238 results were qualified as
estimates and flagged “J”".
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All other accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be .
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable.. If either activities are less then five
times the CRDL, & control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. 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.
Eield Dupli S l

One pair of field duplicate samples {(samples BOTPFS/BOTPHO) were submitted
to QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for uranium-235 and plutonium-239/240 were outside QC
limits. Under the BHI statement of work, no qualification is required. All other
field duplicate results were acceptable. ' '

Detaction Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The reported dection limit exceeded
the TDL for the following: Uranium-238DPH (GEA) in BOTPF5, BOTPF6, BOTPF7,
BOTPF8 and BOTPHO. Under the BHI1 statement of work, no qualification is
required. All other reported laboratory MDAs were at or below the analyte-
specific TDL or contract specified MDA.
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* Completeness

Data Package No. W02676 (SDG No. W02676) was submitted for validation
and verified for completeness. The completion rate was 98%.

MAJOR DEFICIENCIES

Due to radiochemical tracer yields below 20%, plutonium-238 and plutonium-
239/240 results in samples BOTPF4 and BOTPF5 were rejected and flagged “R”.
Rejected data is unusable and should not be reported.

MINOR DEFICIENCIES

Due to the lack of an LCS analysis, all plutonium-238 results were qualified as
estimates and flagged “J"”. The reported dection limit exceeded the TDL for the
following: cobalt-60 in BOTPF4; europium-154 in BOTPF4, BOTPF5, BOTPFS,
BOTPF9 and BOTPHO; europium-155 in BOTPF9 and BOTPHO; and uranium-238DPH
(GEA) BOTPF5, BOTPF6, BOTPF7, BOTPF8, BOTPF9 and BOTPHO. Under the BHI
statement of work, no qualification is required.

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.

REFERENCES

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

DOE/RL-96-22, Rev. 1, 700 Area Remedial Action Sampling and Analysis Plan
U.S. Department of Energ\/. May 1998.

00Cc 004



~ 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: '

uJ

UR

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. '

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 QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

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

Indicates the compound or analyte was analyzed for, detected,'and due
to an identified 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 QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: wW02676 | REVIEWER: | DATE: 5/11/99 PAGE_1_OF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON

Plutonium-238 R BOTPF4, BOTPF5 Tracer recovery

Plutonium-239/240

Plutonium-238 - J All No LCS
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Appendix 3

| Qualified Data Summary and Annotated Laboratory Reports
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010000

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Project: BECHTEL-HANFORD

Lab ['s?

y: Ta

Page 1 of _1

Case |spa: woz676

Sample Nurmber ' BOTPF4 BOTPFS BOTPFS BOTPF7 BOTPFB BOTPF9 BOTPHO
Location 116-8-1 116-B-1 116-8-1 116-6-1 116-8-1 116-8-1 116-8-1
Remarks At A2 A3 B4 85 B6 Dupticate (B6)
Sampla Date 02/01/99 02/01/99 02/01/39 02/01/39 _ |o2/01/99 02/01/99 02/01/99
Radiochemistry CROL [Remt |0 |Rasuit Rosult [0 [Rastt Q [Restt o lhestt  Jo [Resuit [
Americium-241 01| o0.0229 0.065| |-0.000364]u 0.048 0.0226 0.0204]u 0.0162[u
Uraniom-234 0.1 0.873 1.09 0.842 0.824 1.26 0.882 0.963
Uranium-235 0.1 0.0295 0.0213 0.039 0.0303 0.0387 0.0385 0.0549
Uranium-238 01| o7e7 0.834 0.836 0.823 1.06 0.815 0.814
Plutonium-238 0.1 o.0235ur| -0.0027m -0.00112|uy olus ofus| -0.00198fus| -0.00111}uJ
Ph 239/40 0.1]  0.198]R 0.271 0.0269]u 0.179 0.179 0.0611 0.108

A 241 (GEA} 01| -0.0057]u 0.0437 0.0212Ju | -0.000s38lu | consfu | -0o712lu | -0.0288lu
Cobah 60 0.05] 0.0781 0.111 0.0304 0.161 0.196 0.155 0.161
Cesium 137 0.1 1.82 3.04 0.364 2.7 3.16 2.38 2.56
Europium 152 0.1 6.58 8.01 1.21 4.76 5.4 4.5 5.27
Europium 154 01| . o464 0.487 0.0838{u 0.357 0.415 0.384 0.453
Europium 155 0.1] o0.0575)u 0.0146 0.0358|u 0.0315[u | 0.0131 0.104 0.02a1|u
Uranium 2380PH {GEA) 01| -0.022fu 0.613 o0.102]u 0.564|u 0.625]u 1.06 0.606]u
Strontium ftotal) 1 1.45 1.34 1.55 0.632 0.731 0.278 0.256
Mickel-63 30 2.81]u -0.514 -0.674]u -1.52]u -1.08]u 2.54[u v.269[u




SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 | 7052
LAB SAMPLE ID: 9CQGVA10 MATRIX: SOIL
CLIENT ID: BOTPF4 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBER
HEXCHROME — 3.638-01 NiA— A 3.00E 02— mghg— NiA———EPATIONS
AM-241 2.29E-02 J 2.3E-02 2.3E-02 1.55E-02  pCilg 80.60% RICHRC5080
U-234 8.73E-01 J 1.3E-01 1.7E-01 270E-02 pClg  8320%  RICHRC5030
U-235 2.95E-02 J 2.5E-02 25E-02  231E02 pCilg  8320%  RICHRC5030
U-238 767E01 J 1.2E-01 1.6E-01 252602 pClg  8320%  RICHRC5030
PU-238 235602 UR  s56E-02 5.7E-02 128E-01 pClUg  11.60%  RICHRC5010
PU239/40 196601 £® 15601 1.5E-01 756E02 pCig  11.60%  RICHRCS010
AM-241 -5,70E-03 U 7.9E-02 7.9E-02 133E-01 pClg  N/A RICHRCS017
CO-60 7.61E-02 #*  18E-02 1.8E02  3.19E-02 pClg  N/A RICHRC5017
CS-137 1.82E+00 1.9E-01 1.9E-01 317E-02 ~ pClg  NI/A RICHRC5017
EU-162  B.58E+00 6.7E-01 6.7E-01 773E02 pCilp  N/A RICHRC5017
EU-154 484E-01 M 88E-02 8.8E-02 1.14E01  pClg  N/A RICHRC5017
EU-155 575602 U 55E-02 5.5E-02 943E-02 pClg  N/A RICHRC5017
U-238DHP  -2.20E02 U 6.6E-01 8.6E-01 107E+00 pCilg  N/A RICHRC5017
STRONTIUM  1.45E+00 1.1E-01 4.4E-01 9.60E-02 pClg  68.70%  RICHRC5006
 NI63 2.81E+00 U 4.0E+00 136401  953E+00 pClWg  100.00%  RICHRCS069

Number of Resulits: [:I-S]

@\qqq

~ Result = (DL When Not Detected - Quanterra Anaiytical Services, inc
(Qualifiers: U = Analyte resuit < MDA/IDL,, rptChemRadSample; v3.41

J = No U qualifier and result < ()()UA(;J 11



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  WO02676 [ 7052
LAB SAMPLE ID: 9CQGVF10 MATRIX: SOIL
CLIENT ID: BOTPFS DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDA/JIDL UNIT  YIELD NUMBER

—HSXCHROME—&OOE—OQ—U—N%A—_NM——&G&E-BE——mgﬁkg—MA——EPW

AM-241 6.50E-02 J 5.0E-02 51E-02  434E-02 pClg  59.30%  RICHRCS5080
U-234 1.09E+00 1.6€-01 2.1E-01 205E-02 pClg  75.80%  RICHRC5030
U-235 213802 U 2.2E-02 22E02  253E-02 pCilg  75.80%  RICHRC5030
U-238 8.34E01 J 1.4E-01 1.76-01 205E-02 pClg  75.80%  RICHRC5030
PU-238 271603 UR  38E-03 39E03  7.75E-02  pCg  18.20%  RICHRC5010

PU239/40 27101 A R 1.4E01 1.5E-01 450E-02 pClg  18.20%  RICHRC5010
AM-241 437E02 U 5.4E-02 54E-02  B898E-02 pClg  N/A RICHRC5017
CO-60 1.11E-01 27E-02 27E-02  213E-02 pClg  NA RICHRC5017
CS-137 3.04E+00 3.1E-01 3.1E-01 326E-02 pClg  N/A  RICHRC5017
EU-152 8.01E+00 8.2E-01 8.2E-01 8.13E-02 pClg  N/A RICHRC5017
EU-154 ‘a876:01 M 9.0E-02 9.0E-02 121E-01  pCilg  NIA RICHRC5017
EU-155 146E-02 U 5.4E-02 5.4E-02  9.19E-02 pCilg  N/A RICHRC5017
U-238DHP 6.13E01 U 5.8E-01 5.8E-01 752E-01 pCig  N/A RICHRCS5017
STRONTIUM  1.34E+00 1.1E-01 4.2E-01 891E-02 pClg  68.30%  RICHRC5006
© NI-63 5.14E:01 U 3.4E+00 1.0E+01  B8.03E+00 pCilg  100.00%  RICHRC5069

Number of Results: [16

. Result = iDL When Not Detected . Quanierra Analytical Services, Inc
(Qiualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41

J = No U qualifler and resuit < U UU 0 12



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02676 | 7052
LAB SAMPLE ID: 5CQBVG10 MATRIX: soiL
CLIENT ID: BOTPF6 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING  TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER

~—HEXCHROME——3:00E-02—U-———NA—————NA———3.B0E-02——mutkg——NA——————EPATHPY

AM-241 -3.64E-04 U 7.3E-04 7.3E-04 183E-02 pCUg  84.50%  RICHRCS080
U-234 8.426-01 J 1.4E-01 1.8E-01 361E-02 pClg  79.10%  RICHRC5030
U-235 390E-02 J 3.1E-02 3.1E-02 311E-02 pCWg  79.10%  RICHRC5030
U-238 8.36E-01 J 1.4E-01 1.8E-01 3.75E-02 PCYg  79.10%  RICHRC5030
PU-238 112603 VT 22E-03 2.3E-03 565E02 pClg  21.80%  RICHRC5010
PU235/40 269E-02 U 4.0E-02 4.0E-02 564E-02 PCUg  21.80%  RICHRCS010
AM-241 212602 U 2.1E-02 2.1E-02 305E-02 PCUg  N/A RICHRC5017
CO-60 304602 M 12E-02 1.2E-02 227E-02 pCUlg  N/A RICHRC5017
CS-137 3.84E-01 45E-02 4.5E-02 311E02 pCYg  NIA RICHRCS017
EU-152 1.21E+00 1.4E-01 1.4E-01 5.04E-02 PCUg  N/A RICHRC5017
EU-154 6.39E-02 U 3.6E-02 3.6E-02 6.57E-02 pClg  N/A RICHRC5017
EU-155 358E-02 U 29E-02 2.9E-02 486E-02 pCig  NIA RICHRC5017
U-238DHP 1.02E-01 U 2.9E-01 2.9E-01 202E01 pClg  N/A RICHRC5017
STRONTIUM  1.58E+00 1.3E-01 5.0E-01 113601 pClg  6520%  RICHRC5006

NI-63 -6.74E-01 U 3.4E+00 1.0E+01 8.42E+00 pCiig 100.00%  RICHRC5069
Number of Resuits: @] |

gl
}&‘/

Resuit = IDL When Not Detected

" (Qualifiers: U = Anaiyte result < MDA/IDL,
J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSampie; v3.41
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 [ 7052
LAB SAMPLE 1D: 9CQGVJ10 MATRIX: SO
CLIENT ID: BOTPF7 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL | REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR|(2s) MDA/DL UNIT  YIELD NUMBER

HEXCHROME——3:86E-02—Y———Nih—————NfA———S:06E-62——mpfkg——NA—————EPATI0§6”

AM-241 4.80E-02 J 3.0E-02 3.1E-02 1.30E-02  pCig 78.70%  RICHRC5080
U-234 8.24E-01 J 1.3E-01 1.78-01 3.26E-02  pCig 80.60%  RICHRC5030
U-235 3.03E-02 J 2.6E-02 2.6E-02 262E-02  pClg 80.60%  RICHRC5030
u-238 8.23E-01 J 1.3E-01 1.7€-01 3.50E-02  pCig 80.60%  RICHRC5030
PU-238 000E+00 UT  0.0E+00 2.2E-02 202602 pClg  43.40%  RICHRC5010
PU239/40 1.79E-01 J 7.36-02 7.7E-02 2.02E-02  pClig 43.40%  RICHRCS5010
AM-241 -5.38E-04 U 4.5€-02 4.5E-02 7.55E-02  pCilg N/A RICHRC5017
CO-60 1.61E-01 3.2E-02 3.2E-02 2.03E-02  pCilg N/A RICHRC5017
Cs-137 2.70E+00 2.9E-01 2.8E-01 2.78E-02  pCig N/A RICHRCS017
EU-152 4.76E+00 4.9E-01 4.9E-01 6.99E-02  pClig N/A RICHRC5017
EU-154 '3.57E-01 8.8€-02 8.8E-02 6.67E-02  pCig N/A RICHRC5017
EU-155 315602 U  4.4E-02 4.4E-02 7.53E-02  pCiig N/A RICHRC5017
U-238DHP 5.64E-01 U 4.9€-01 4.9E-01 6.69E-01  pCilg N/A RICHRCS017

STRONTIUM 6.32E-01 J 8.4E-02 2.2E-01 1.04E-01  pCig 67.50%  RICHRC5006

| NI-63 -1.52E+00 U 3.3E+00 1.0E+01 7.86E+00  pClg 100.00%  RICHRCS5069

Number of Results: [16 |

gl
W

— Result » IDL Whan Not Detected ) Guanterra Analyfical Services, Inc

{Q)ualifiers: U = Analyte result < MDAADL, rptChemRadSample; v3.41
J = No U qualifisr and resuit <

G0G014



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 | 7052
LAB SAMPLE iD: 9CQGVM10 MATRIX: SoiL
CLIENT ID: BOTPF8 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT  YIELD NUMBER
AM-241 2.26E-02 J 2.0E-02 2.0E-02 122602 pClg  85.30%  RICHRC5080
U-234 1.26E+00 1.8E-01 2.5E-01 353E-02  pClig 63.50%  RICHRC5030
U-235 3.87E-02 J 3.2E-02 3.36-02 302602 pClg  63.50%  RICHRCS5030
U-238 1.06E+00 1.7E-01 2.2E-01 353602 pClg  63.50%  RICHRCS5030
PU-238 0.00E+00 UT  0.0E+00 3.6E-02 323602 pClg 25.90%  RICHRC5010
PU239/40 1.79E-01 J 9.2E-02 9.7E-02 3.23E-02 pCilg 25.90% RICHRC5010
AM-241 1.16E-02 U 6.8E-02 6.8E-02 113601  pCiig N/A RICHRC5017
C0-60 1.96E-01  3.6E-02 3.6E-02 215E-02  pCilg N/A RICHRC5017
CS-137 3.16E+00 3.2E-01 3.2E-01 3.11E-02  pCig N/A RICHRC5017
EU-152  5.40E+00 5.6E-01 5.6E-01 7.93E-02  pCilg N/A RICHRC5017
EU-154 415601 & 93E-02 9.3E-02 1.08E-01  pCig N/A RICHRC5017
EU-155 131602 A*  6.2E-02 6.2E-02 1.02E-01  pClig N/A RICHRC5017
U-238DHP 6.25E-01 U 5.8E-01 5.8E-01 9.72E-01  pCifg N/A RICHRC5017
STRONTIUM  7.31E-01 J 8.8E-02 2.5E-01 9.88E-02  pClg 66.60%  RICHRC5006
 NI63 -1.08E+00 U 3.4E+00 1.1E+01 8.15E+00  pCig 100.00%  RICHRC5069

Number of Results: [16 |

)”j,,lﬁ

" Resuit = IDL When Noi Detected : Quanterra Analytical Services, Inc

{Q)ualifiers: U = Analyte result < MDANDL, rptChemRadSample; v3.41
J = No U qualifier and resuit <

0006015



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02676 [ 7052
LAB SAMPLE ID: 9CQGVR10 MATRIX: SOlL
CLIENT ID: BOTPF9 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR(28) MDA/DL UNIT  YIELD NUMBER
HEXCHROME ~ 3.00E-02 U N/A NIA 3.00E02 mphkg N/A EPA7196
AM-241 204E-02 U 2.1€-02 2102 200E-02 pClg  78.80%  RICHRC5080
U-234 8.82E-01 J 1.4E-01 1.8E-01 3.18E-02 pClg  74.20%  RICHRCS030
U-235 3.85E-02 J 3.0E-02 3.0E-02 257E02 pClg  7420%  RICHRCS030
uU-238 8.15E-01 J 1.4E-01 1.7E-01 3.01E02 pClg  74.20%  RICHRC5030
PU-238 1.96E-03 UT  28E-03 2.8E-03 559E-02 pClg  26.20%  RICHRC5010
PU239/40 6.11E-02 J 5.5E-02 5.6E-02 3.31E-02 pClg  26.20%  RICHRC5010
AM-241 -7.12E-02 U 6.5E-02 6.5E-02 107E-01 PClg  N/A RICHRC5017
CO-60 1.55E-01 3.1E-02 3.1E-02 2.156-02  pCig N/A RICHRC5017
CS-137 2.38E+00 2.4E-01 2.4E-01 298E-02 PCig  N/A RICHRC5017
EU-152  4.50E+00 4.6E-01 4.6E-01 7.75E-02  pClg  N/A RICHRC5017
EU-154 3see01 7 9eE02 9.6E-02 1.05€-01  pClg  N/A RICHRC5017
EU-155 = 1.04E-01 M* 57802 5.76-02 942602 pClg - N/A RICHRC5017
U-238DHP 1.06E+00 4~  5.6E-01 5.6E-01 9.29E-01 pClg  NI/A RICHRC5017
STRONTIUM  2.78E-01 J 6.5E-02 1.1E-01 108E-01 pClg  57.10%  RICHRC5006
NI-63 2.54E+00 U 3.2E+00 1.0E+01  748E+00 pCi/g  100.00%  RICHRCS5089
Number of Resuits: {18

5/7/?7
e

Resuit = IDL When Not Detected

© ' (Qjualifiers: U = Analyts result < MDA/IDL,
J = No U quaiifier and result <

0GO16
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02676 | 7052
LAB SAMPLE ID: 9CcaGVW10 MATRIX: SOIL
CLIENT ID: BOTPHO DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE ~ RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBER
HEXCHROME  3.00E02 U N/A N/A 3.00E-02 mghkg  N/A EPA7196
AM-241 1.62E-02 U 1.9E-02 19E02  222E02 pCly  T7.80%  RICHRCS5080
U-234 9.63E-01 J 1.5E-01 1.9E-01 3.68E-02 pClUg  80.60%  RICHRC5030
U-235 5.49E-02 J 3.6E-02 37602  323E02 peClg  B0.60%  RICHRCS030
U-238 8.14E-01 J 1.4E-01 1.7€-01 368E-02 pClg  B80.60%  RICHRC5030
PU-238 -1.11€-03 UT  22E-03 2.2E-03 5.56E-02 pClg  24.40%  RICHRC5010
PU239/40 1.09E-01 J 7.8E-02 8.0E-02 565602 pClg  2440%  RICHRC5010
AM-241 289E02 U 69E02  69E02 115601 pClg  NA RICHRCS5017
C0-60 1.61E-01 3.2E-02 32E02  221E02 pClg  NA RICHRC5017
CS-137 2.56E+00 2.6E-01 2.6E-01 3.25E-02 - pClg  N/A RICHRC5017
EU-152 ~ 5.27E+00 5.4E-01 5.4E-01 785E-02 pClg  NA RICHRC5017
EU-154 45801 ¥ a7E02 8.7€-02 1.11E-01  pCilg  N/A RICHRC5017
EU-155 = 291E02 U 8.1E-02 6.1E-02 1.00E-01  pCig N/ RICHRC5017
U-238DHP 6.06E-01 U 5.9E-01 5.9E-01 9.82E-01  pCig  N/A RICHRC5017
STRONTIUM  2.56E-01 J 7.1E-02 1.0E-01 1.35E-01 pCilg  51.90%  RICHRC5006
NI-63 25901 U 2.8E+00 8BE+00  6.61E+00 pClg  100.00%  RICHRCS069

Number of Results: EQ_ ]

5/7[fﬁ

}W

~ Resuit= IDL When Not Detected . Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41

J = No U qualifier and result < U(_}(-_}r 017



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Quanterra

Environmental
Services

Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone CASE NARRATIVE
314 298-8757 Fax :

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352
March 3, 1999

Attention: Joan Kessner

Project Number : 550.186

SDG : WQ2676
Number of Samples : Seven (7)
Sample Matrix : Soil

Data Deliverable : 15/45 day

Date SDG Closed : February 3, 1999

II. Introduction

On February 3, 1999 a total of seven “soil” samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. St. Louis received only the 125 ml
containers listed on the chain of custody for the metals analysis. The rest of the sample
containers remained in Richland for analysis there. Upon receipt, the samples were given the
following laboratory ID numbers to correspond with the specific client ID’s:

St. Louis ID BHI ID SAFID Matrix Date of Receipt
20687-001 BOTPF4 B99-002 Soil 03-FEB-99
20687-002 BOTPF5 B99-002 Soil 03-FEB-99
20687-003 BOTPF6 B99-002 Soil 03-FEB-99
20687-004 BOTPF7 B99-002 Soil 03-FEB-99
20687-005 BOTPF8 B99-002 Soil 03-FEB-99
20687-006 BOTPF9 B99-002 Soil 03-FEB-99
20687-007 BOTPHO B99-002 Soil 03-FEB-99

III. Analytical Resuits/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.
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(Puanterra

Bechtel Hanford Incorporated
March 3, 1999

Project Number: 550.186
SDG: W02676

Page 2

IIl. Analytical Results/ Methodology (continued)

Analyses requested: ICP Metals - 6010A (SW 846){Chromium and Lead};
Mercury - 7471 - (CV)

Deviation from Request: No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control BIank Method Blank

QCLCS- Quality Control Laboratory Control Sample, Blank Splke
MS- Marrix Spike.

MSD-  Matrix Spike Duplicate.
V. Comments

Metals: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

There were no comments or nonconformances associated with the shipping
or receipt of the samples in this sample delivery group.

I ceriify that this Summary Package is in compliance with the SOW, both technically and for
completeness, for 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.

Reviewed and approved:

Shiela M. Louvier
St. Loutis Project Manager
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Quanterra

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way

HAR 1999
Richland, WA 99352

W,
RECEMNED g
Data

//
March 23, 1999 logta 4
./

S
; ‘ 41y c.";q/
Attention: Joan Kessner ~Lotgsl2>
SAF Number : B99-002
Date First Sample Received February 3, 1999
Number of Samples oo 7
Sample Type : Soil
SDG Number : W02676
Data Deliverable : . 15 Day Priority / 28 Day Summary
L. - Introduction

On February 3, 1999, 7 priority soil samples were received by the Quanterra Environmental
Services Richland Laboratory (QESRL) for a 15-day priority radiochemical and chemical
analysis. Upon receipt, the samples were assigned the following laboratory ID numbers t0
correspond with the Bechtel Hanford, Inc. (BHI) specific IDs:

QESRL ID# BHI ID# MATRIX DATE OF RECEIPT
9CQGVM10 BOTPFS8 SOIL . 2/3/99
9CQGVRI10 BOTPF9 SOIL 2/3/99
9CQGVWI10 BOTPHO SOIL 2/3/99
9CQGVAIO0 BOTPF4 SOIL 2/3/99
9CQGVF10 BOTPFS SOIL 2/3/99
9CQGVGIOD BOTPF6 SOIL 2/3/99
9CQGVII10 BOTPF7 SOIL 2/3/99

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

000021
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Q@uanterra

Bechtel Hanford, Inc.
March 23, 1999
Page 2

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

OI.  Quality Control

The analytiéal results for each analysis performed under SDG W02676 includes a minimum of
two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments” section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080

The LCS, batch blank, sample duplicate (BOTPF6) and sample results are within contractual
requirements.

Plutonium-238, -239/40 by method RICH-RC-5062

The LCS and batch blank, results are within contractual requirements. Samples BOTPF4,
 BOTPF?3 and the duplicate of BOTPF6 all had recoveries below 20%. The whole batch was

reanalyzed and the results did not improve. After consultation with BHI the data is reported.

Uranium-234, -2335, -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BOTPF7) and sample resuits are within contractual
requirements.
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119 ‘ .
Q%uanﬂenna

Bechtel Hanford, Inc.
March 23, 1999
Page 3

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

The LCS, is within contractual requirements. The batch blank had U-238 detected, the balnk
was Ottawa sand which is know to contain trace amounts of U-238. Some of the sampls had

an MDA greater than the CRDL for various nuclides, in most cases the results are below the
MDA.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006

The LCS, batch blank, sampie duplicate (BOTPHO) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069

The LCS, batch blank, sample duplicate (BOTPF4) and sample results are within contractuai
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196

The LCS, batch blank, sample duplicate (BOTPF?) and sampie results are within contractual
requiremnents. _

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for 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.

Reviewed and approved:

Doug Swenson
Project Manager
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Quanterta Incorporaled

A

M
Bechtel Flanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 1199-002-61  |Me= 1 "J
Collector C Contact Telephone No. Project Coordi . o
“Fahlbesg/Coffiman R Coffnan 645 TRENT.§) | Friee Code Data Turna
Project Designation Sampling Location SAF No. ) 15 Dy
100 BC Areas - Full Protocol 1008/C B99-002 )
Tee Chiest No. Field Logbook No. Methad of Shipmenj -
: SM‘/»—%’)_ b EL 13272 ﬂd}/uL W&,{v &LOJI’ y \/({l/l
Shipped To ' Oflsite Property No. Biil of Ladisg/Air Bill No. ’\%

COA
P'OSSIBLE SAMPLE IIAZARDS/REMARKS — Cool 4C Mone None Nose l
Preservalion
P G aG aG Marinelli -
Type of Container o~
No. of Container{s) l 1 ! 1 ! -_‘
Special lHandling and/or Storage Volume Wl 6l S0mt. 125mL 500t
] Activity Scam | Cheomiuen | See ieem (1) ia | ICP Metals - [See ttem (1) in
Bex- 7196 |  Spesial 6010A {SW- | Special
wj SAMPLE ANALYSIS fosimciom. 1 Comatom, [
Lead);
Wl Jdpoior28 5
< M -{CV)
o Sample No. Matrix * Sample Date Sample Time T F [ mﬂ
o ‘ , " .
E BOTPF4 7('4)@/14!0 Soil “1. - l-if O« x x o .o “_X 3 [:H"- .
’rg v [BOTPFS (fC’L,)K,VF[O Soil t' 92 -1-995 | 09z 5 X v > < x ReffBHY™| ¢
</ |BOTPFS QCLP@V&‘IO Soil - -1 OCire . e ¢ ™ ” Bol_PHyl 4
¥ |BOTPF7 4&%-\/5!0 Soi e-)-19 0135 A x X ﬁ‘_ o By PHs | B
BPECIAL INSTRUCTIONS Matrix *
CHAN OF "OSSESSION Sign/Tyint Names Soil
1 ‘ ) I - v L : (1) Americium-241; Isotopic Plutonium; Isotopic Uranium; Strontivm-89,99 - Tolal Si; Waer
“ RGINCR o e -
. 1 . (2) Guwma Speciioscopy [Cesium-137, Cobali-60, Europinm-152, Europinm -154, )
f ﬂ 50213 Evropium-155); Gamma Spec - Add-on {Americium-241, Uraniun-238) :"‘"‘ :‘,"'"‘“
Relinduished By Y Date/Time R L b Nher Lig
- R. Fanlbery unavailabte.
- Relinguished Dy Date/Time eceived By %%e, O o Time Fei N RS e Sahn f = s .
|Relinquished By Date/Time Received By Dale/Time
LABORATORY rﬂeceivcd By Title Daic/Time
SECTION
FINAEL SAMPLE | Disposal Method Misposed By Datef Lime
DISFOSITION




- CITAIN OF CUSTODY/SAMPLE ANALYSIS REQUES’]T

Beehie! Hanford Tuc. l B99-002-62 |tae | o
;allcrlnr Company Contact Telephane No. Project Coordinator Data Turnar
Fahlberg/Colfinan R Coffinan 173-6425 {RENT, S1
Project Besignation Sampling Location ISAF No. 15 Da
10 B Arcas - Full Prolocol iooB/C (B99-002
ice Chest No. - Field Logbook No. - Method of Shipment :
T SMU-5 o EL 13272 dand, AN -Epul. Vd
Shipped To Offsite Property No. , Bill of Lading/Air Bill No. '
Quanlerra incorporated p( k
coA —f B rlJ
149
POSSIBLE SAMPLE HAZARDS/REMARKS : Coot 4C Nowe Cool 4C Noae Noss None
Preservation
Type of Container G P aG aG G Marineli
No. of Container(s) ? ! t ! ! '
Special Handling and/or Storage Volume 60mL, 20mL 60mL 60mL 125mL ’ $500ml.
T —
Cheomivem | Activity Scan E Se"nn(l)h ICP Metals - [See Rem (T} in
ex- 7196 | / Special | 6010A (SW- | Special
SAMPLE ANALYSIS Gl S I R
Lead);
- Mercury -
L -(CV)
E Sample No. Matrix * Sample Date Sample Time  [AS|LE4058 B % ” ‘m‘ RAE
g -Bote — —sei— RINZ]2199 -
1.3 poTPFB mpﬁuﬂ 18, Soil co2lieg | oq4e ()\ X o2 25 25 - B
i . . -
U forers GG YR1O Sol 243 _Jod1B8 | x| = | o x|« & BAEH B
—potero G116V )0 Soi Z-1:11_ | _of lx b e e |a ] X BoTpuz -
ISPECIAL INSTRUCTIONS Matrix *
Al EPOSSESS .
-F;L i‘bcr (1) Americiom-241; bsotopic Plolonium; Isotopic Uraniwn; Strontivin-89,90 - Total Sr; :H
7 M hea pb - Mickel-63
P f N (2) Gamma Spectrascopy {Cesium-{37, Cobalt-60, Exropium-152, Evropiun-154, Vapwr
: . X 4 Europium-153}; Garama Spec - Add-on {Americium-241, Uranium-238}) g:r;d
Relihquished By fletved - N
: . 2 -l%)\"vl’j Uwhaveu bl o
Fdinquis}wd By Date/Time [Received By L Date/Time rchiviadish. savnples.
Helingquished Dy Dale/Time eceived By Date/Tine
LABORATORY |Received By Title Laie/Time .
SECTION
FINAL SAMPLE | Disposal Method Dispased By Datef lime

DISPFOSITION




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

1 vaL1patION A B (::::S D E
LEVEL: '
PROJECT: (bo - B¢ {te~r8-T | DATA PACKAGE: Lo O Qe T¢
vALIDATOR: T L ae: QQES DATE: “f/22/%5
CASE: SDG: Coupre2$
ANALYSES PERFORMED
E'::;m %»so 0O Technetium-89 "éﬁxem E_:::::m
O Totel Urenium | O Redium-22 0 Tritium Na A-G3
SAMPLES /MATRIX |
PooT e RoTPFS  RovPTL ROTRET

RotPFY  ToTREY  ToTPHO

Su: ’
1. Completeness ... ... .. . e e e s e e e e - :\4€LN/A
Technical verification forms present? . . . . . . . . .. .. Yes No ' N/A
Comments:
2- Iﬂit'lﬂ] ca]‘ib!‘ation - ® & & s * & & & & = » & = . & ®» =

Instruments/detectors calibrated within
one year of sample analysis?

Initial calibration acceptable? . . ... ..
Standards NIST traceable? . . . . .. .. ...
Standards Expired?

Comments:

® & & 8 ¥ 4+ ¥ 8 s 4 = 2+ =

: .\E(LN/A

No N/A
No N/A
No N/A
No N/A

P
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~ WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . v ¢ ¢ ¢ 0 ¢ 0 0 v o v o K .\Yéih/A

Calibration checked within one week of sample analysis? . . . Yes No N/A
Calibration check acceptable? . . . . . . « v . o o+ . ... Yes HNo N/A

Calibration check standards NIST traceable? . . . ... ... Yes No N/A
Calibration check standards expired? .. ..........Yes No NA

Comments:

4, Blanks .+ ¢« o ¢ ¢ ¢ & s o o

Method blank analyzed? . . . . ..
Method blank results acceptable?

Analytes detected in method blank?
Field biank(s) analyzed? . ..

L) - . L ] N A
Field blank results acceptable? . . . . . . . . . . ... .. Yes No (:él
Analytes detected in field blank(s)? . ... . . ... ... Yes MNo CEBA

Transcription/Calculation Errors? ..

Comments: ~-23% GBA  ( 12) Fip €

5. Matrix Spikes « « v v v v b i e e e e e e e e e e T ee e . O N/A
Matrix spike analyzed? . . . . . . ¢ ¢« o+ ¢ .. ‘e e . No N/A
Spike recoveries acceptable? . . . . . . . ..o u .. . No N/A
Spike source traceable? . . . . .. « a0 e v 4 e Yes No

Spike source expired? . . . ¢ ¢ ¢ 4 4 4 4 4t 4 e e e e e Yes No
Transcription/Calculation Errors? . . . . . .. .. .. ... Yes No

Comments:

Y i
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . ., .. ..« .+« . .

LCS analyzed? . . . . . « « . « . .
LCS recoveries acceptable? . . . . ..
LCS traceable? . v v v o v v v v u o .
Transcription/Calculation Errors? . . « & v v ¢ ¢ v o & &

Comments: N U-23F o <5
Vv

7. Chemical Recovery . . « « o« « . .

Chemical carrier added? . . . . . .. ...
Chemical recovery acceptable? ., . . . .
Chemical carrier traceable? . , . . .
Chemical carrier expired? . .. . . . .
Transcription/Calculation errors? . . . . . . . . . . .« + .+« Yes No

Comments:__ § L .G L?-S Po2ly + P 2ﬁ.[q0x Y6 \€,2 See R

‘Transcription/Calculation Errors? . . . . . .. ..

8- Dup]icates L] - - L * - L] L] - -

Dupiicates Analyzed? . . . .. . . .
RPD Values Acceptable? . . . .. .

L L] - L - « & o & + »

Comments:




G. Field QC Samples .« & v v v v v v ¢ v o ¢ o v o 4 0 v . .

Field duplicate sample(s) analyzed? . . .
Field duplicate RPD values acceptable?

Field split sample(s) analyzed? . . . . .
Field split RPD values acceptable? . . .
Performance audit sample(s) analyzed? .

Comments:__ 2T THS j.!p ROT PFe

Performance audit sample results acceptable?

et e e s e e . ' N/A
* 4 e e e e e e Yes

c e v e e s s s s Yes
e e e s s o e« o Yes
e ¢ o o« s « s v o Yes

A

- e W

0235 (3.1 7 R0 23ne (52.9) - no gl

10. Holding Times

/-
Are sample holding times acceptable? . . .. .. ... .. @

Comments:

11. Results and Detection Limits (Levels D&E) ... ...

Results reported for all required sample analyses? . . . . . QE;)

Results supported in raw data? . ... .

MDA's meet required detection limits?

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

Transcription/calculation errors? . . . . . .

L] L] - L] - Yes

O N/A
/A
No [N/A
No [N/A
No \N/A
cey
No N/A
. CON/A
No N/A

Comments:__ C QO -LO ?L() b ouisy (F‘1 ‘:5 FS’ P“l__,. I-l-c\

Fuz165 T 9 WE)

0 =238 Gok (ald huor F4)
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Date: 11 May 1999

To: Bechtel Hanford Inc. {technical representative)

From: TechlLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Site 116-B-1

Subject: Inorganics - Data Package No. W02676-QES {SDG No. W02676)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02676-
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample ID Sample Date | Media | Validation - Analysis

BOTPF4 02/01/99 Soil C See note 1 I
BOTPFS 02/01/99 Soil C See note 1

BOTPF& 02/01/99 - Soil C See note 1

BOTPF?7 02/01/99 Sail C See note 1

BOTPF8 02/01/99 ~ Soil C See note 1

BOTPFg 02/01/99 Soil C See note 1

BOTPHO 02/01/99 Soil - C See note 1 _"

1 - ICP metals by 6010A (lead and total chromium); hexavalent chromium by 7196; mercury by 7471

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May

1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

* 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 six (6)

months for lead & total chromium; 30 days for chrome VI; and 28 days for
mercury.

All holding times were acceptable.

¢ 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 resuits, 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 resuit are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the 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.

* Accuracy
Matrix Spil

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 recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
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below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finaliy,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

Precision

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample resuits outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.
Field Duoli

One sample duplicate pair (BOTPF9/BOTPHO) was submitted for analysis. The
samples were compared using the same criteria as for a laboratory duplicate.

All field duplicate results were acceptable.

¢ Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no
TDL was specified, to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDL or
CRDL.
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e Completeness
Data package No. W02676-QES {SDG No. W02676) was submitted for validation

and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

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

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998,

Interoffice Memorandum 0562810, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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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 sampie. 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 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 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 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 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).

000006



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02676 1 REVIEWER: | DATE: 5/11/99 PAGE_1 _OF 1_
TLI

COMMENTS: No qualifiers assigned

COMPQOUND QUALIFIER | SAMPLES AFFECTED| REASON

00C00s




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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010000

INORGANIC ANALYSIS, SOIL MATRIX, MG/KG . Page_ 1 of 1

Project: BECHTEL-HANFORD
Laboratory: Quanterra

Case |sDG: Woze7e

Sample Number BOTPF4 BOTPFS BOTPF8 BOTPF?7 BOTPF8 BOTPFY BOTPHD

Lacation 116-B-1 116-B-1 116-B-1 116-B-1 116-B-1 116-B-1 116-B-1

Remarks Al AZ Al Ba BS B6 Duplicate {B6)

Sample Date 2/1/99 2/1/99 2/1/99 2/1/99 211199 2/1/99 2/1/99

Inorganics CRDL |Rasult Q [Resuit |Q |Result Q  [Result Q  [Resuit Q  [Rasuit Q | Result Q

Chromium {total) 0.5 16.6 15.7 141 13.6 16.7 15.2 15.7

Lead 2 4.3 3.8 4.8 3.2 4.4 5 4.8

Mercury 0.05 0.02 0.02 0.02|U 0.02 0.02 0.02 0.02

Chromium Vi 0.1] 0.363 U3 v 10.03 ofu 10,03 #lu 23 Au 1003 Ay, O30 L .l
o S 7241 7 X . 4 P L TLLT
QaZfaa /1y eilijen % L?ﬁ? 2275 |

]20\11'_5(0’ pev "2/:{014 ‘v/. R.L. IWELSS €/22/49

Ge JETT




U.5. EPA - CLP

1 EPA SAMPLE NO.
INCRGANIC ANALYSES DATA SHEET
~ BOTPF4
Lab Name: QUANTERRA MO Contract: 550.186
.ab Code: ITMO__ Case No.: SAS No.: SDG No.: WO2676
Jatrix (soil/water): SOIL_ . Lab Sample ID: 20687-001
evel (low/med) : LOW Date Received: 02/03/99
¥ Solids: _95.%
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7440-47-3 |Chromium_ 16.8|" P_
7439-92-1 |Lead T T 4.3|B P
7439-97-6 |Mercury _ 0.02|B cv
clor Before: | Clarity Before: Texture:
>lor After: Clarity After: Artifacts:
omments:
FORM I - IN

SW-846

7/ %5
¢0c011 ey e



U.S. EPA - CLP

1 : EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
- BOTPFS
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO__ Case No.: SAS No.: EDG No.: W02676
Matrix (soil/water): SQOIL_ Lab Sample ID: 20687-002
Level (low/med): LOW Date Received: 02/03/99
% Solids: 9579
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7440-47-3 |Chromium 57| P
7439-92-1 |Lead | 3.8iB P_
7439-97-6 |Mercuxry 0.02(B cv
'olor Before: Clarity Before: Texture:
'oclor After: Clarity After: Artifacts:
omments:
FORM I - IN
SW-846
q?
/55l
cCG012 ’

BNy



u.s.

EPA - CLP

1

INCRGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO

Lab Code: ITMO__ Case No.:
Matrix (soil/water): SOIL
Level {(low/med): LOW_—
§ Solids: 9674

Contract: 550.184

SAS No.:

EPA SAMPLE NO.

BOTPF6

SDG No.: W02676

Tab Sample ID: 20687-003
Date Received: 02/03/99

Concentration Units {ug/L or mg/kg dry weight): MG/XKG

CAS No. BAnalyte |Concentration|C Q M
7440-47-3 | CRromium_ ye-w o D P_
7439-92-1 |Lead 4.8{B P
7439-97-6 [Mercury _ g.02lu cv
olor Before: Clarity Before: Texture:
olor After: Clarity After: Artifacts:
omments:
FORM 1 -~ 1IN
SW-846
Jerec
g/ 77
006013 _DnaesF



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

: BOTPF7

Lab Name: QUANTERRA MO Contract: 550.186

Lab Code: ITMO__ Tase No.: SAS No.: “8DG No.: W02676
Matrix (soil/water): SOIL Lab Sample ID: 20687-004
Level (low/med): LOW Date Received: 02/03/99
% Solids: _ 9678

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentrationl|cC Q M
7440-47-3 |Chromium 13.8|” P_
7435-92-1 |Lead - 3.2B P
7439-97-6 |Mercury _ 0.02|B cv
‘olor Before: Clarity Before: Texture
‘olor After: Clarity After: Artifacts

‘omments:

FORM I - IN

, SW-846
006014 M



U.S. EPA - CLP

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET
] BOTFPF8
sab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W02676
Jatrix (soil/water): SOIL , Tahb Sample ID: 20687-005
sevel {low/med): Low Date Received: 02/03/99
b Solids: 9573

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M
7440-47-3 |Chromium_ 18. 7| P_
7439-92-1 |Lead T a.4|B P
7439-97-6 |Mercury _ 0.02|B cv
2lor Before: Clarity Before: : Texture:
olor After: Clarity After: Artifacts:
>mments:
FORM 1 - IN

000015 _4aptFe



U.5. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

) ' BOTPFY
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: “SDG No.: W02676
Matrix (soil/water): SOIL_ Iab Sample ID: 20687-006
Level (low/med): LOW Date Received: 02/03/99
% Sclids: _95.8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte [Concentration|C! Q M

7240-47-3 |Chromium_ 15.2| P_

7439-92-1 |[Lead 5.0(B P

7439-97-6 |Mercury _ 0.02|B cv
‘olor Before: Clarity Before: Texture:
‘olor After: . Clarity After: Artifacts:
‘omments:

FORM I - "IN
SW-B46
77l

00C016 0006385



U.S. EPA - CLP

1 EPA SAMPLE NO.,

INORGANIC ANALYSES DATA SHEET
- BOTPHO
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: “8DG No.: W02676
Matrix (scil/water): SOIL_ Tab Sample ID: 20687-007
Level (low/med): LOW Date Received: 02/03/99
% Solids: _957%8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M

7440-47-3 |Chromium_ 57|~ P_

7439-92-1 |Lead 4.8|B P

7439-97-6 {Mercury _ 0.02(B cv
‘olor Before: Clarity Before: Texture:
‘olor After: Clarity After: Artifacts:
omments:

FORM I - 1IN
SW-8486
L2 <
s/1/a7

UoC01?



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02676 [ 7052
LAB SAMPLE ID: 9CQGVA10 MATRIX: SOIL
CLIENT ID: BOTPF4 DATE RECEIVED: 2/3/99 2:38:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  3.63E-01 N/A N/A 300E-02 mgkg  N/A EPA7196
e A ZIE0 =02 23602 : +02 peig 80-80% RIEHRES5686
U-234 8.738-01 J 1.3E-01 1.7E-01 2.70E-02  pCilg 83.20% RICHRC5030
U-235 2.95E-02 J 2.5E-02 2.5E-02 2.31E-02  pCiig 83.20% RICHRC5030
U-238 7.67EDJ 1.2E-04 1.6E-01 2.52E-02  pCig 83.20% RICHRC5030
PU-238 2.36E-02 U 5.6E-02 5.7E-02 1.28E-01 pCilg 11.60% RICHRC5010
PU239/40 1.96E-01 J 1 5601 / 1.5E-01 7.56E-02  pCilg 11.60% RICHRC5010
AM-241 -5.70E-03 U 7.96-02 V*“~.7.9E-02 1.33E-01 pCilg N/A RICHRCS017
CO-60 7.61€-02 U 1.8E-02 1.8E¢ 3.18E-02 pCifg N/A RICHRC5017
CS-137 1.82E+00 1.8E-01 1.9E-01 317E-02  pCifg N/A RICHRC5017
EU-152  6.58E+00 6.7E-01 6.7E-01 7.73E-08 pCilg N/A RICHRC5017
EU-154 464E-01 U 8.8E-02 8.8E-02 1.14E-01 pSUg N/A RICHRC5017
EU-155 575E-02 U 5.5E-02 5.5€-02 9.43E-02 pCilg hA RICHRC5017
~ U-238DHP -2.20E-02 U 6.6E-01 6.6E-01 1.07E+00  pCifg N/A RICHRC5017
STRONTIUM 1.45E+00 1.1E-01 4 4E-01 9.60E-02  pCig 68.70% RISKRC5006
NI-63 2.81E+00 U 4.0E+00 1.3E+01 '9.53E+00  pCllg 100.00%  RICHRC5089

Number of Resulits: [1~_6'T]

/;ﬁ/ 91

Result = IDL When Not Detected . Quanterra Analytical Services, Inc

{Q)ualifiers: U = Analyte result < MDAJIDL, e k- rptChemRadSample; v3.41
J = No U qualifier and result < UUU U _1‘“.



SAMPLE RESULTS

A

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 [ 7052
LAB SAMPLE ID: 9CQGVF10 MATRIX: SOIL
CLIENT ID: BOTPF5 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  3.00E-02 U N/A N/A 3.006-02 mglkg  N/A EPA7196
U-232 1.09E+00 1.6E-01 2.1E-01 295E-02  pCilg 75.80% RICHRCS030
U-235 3E-02 U 2.2E-02 2.2E-02 253E-02  pCig 75.80% RICHRCS030
U-238 8.34E-0+_J 1.4E-01 1.7E-01 295E-02  pCilg 75.80% RICHRCS030
PU-238 -2.71E-03 U 3.8E-03 3.9E-03 7.75E-02  pCilg 18.20% RICHRC5010
PU239/40 271E-01 J 1.480)//. 1.5E-01 4.59E-02 pCifg 18.20% RICHRCS5010
AM-241 437E-02 U 5.4E-03 AE-02 8.98E-02  pCilg N/A RICHRCS5017
C0-60 1.11E-01 2.7€-02 2.7E¢ 213E-02  pCilg N/A RICHRC5017
CS-137 3.04E+00 3.1E-01 3.1E-01 6E-02  pClg N/A RICHRCS017
EU-152 8.01E+00 8.2E-01 8.2E-01 8.13E-08 pCi/g N/A RICHRCS017
EU-154 487E-01 UV 9.0E-02 9.0E-02 1.21E-01 PO N/A RICHRC5017
EU-155 1.46E-02 U 5.4E-02 5.4E-02 9.19E-02  pCig - RICHRCS5017
U-238DHP 6.13E-01 U 5.8E-01 5.8E-01 7.52E-01 pCi/g N/A RICHRCS017
STRONTIUM 1.34E+00 1.1E-01 4.2E.01 8.91E-02  pCig 68.30% RICHRCS006
- Ni-63 -5.14E-01 U 3.4E+00 1.0E+01 8.03E+00  pClig 100.00%  RICHRC5058

_ Result = iDL When Not Detected
(Q)ualiflers; U = Analyte resuit < MDA/IDL,

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

J = No U qualifier and resuit <



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richtand SDG: /RPT GRP:  WO02676 [ 7052
LAB SAMPLE iD: 9CQGVG10 MATRIX: SO
CLIENT ID: BOTPFG DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL REPORT | METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
HEXCHROME 3.00E-02 U N/A N/A 4.00E-02 mo/kg N/A EPA7196
- . -6 0 - - O 3= -A3E-02 pClig RIGHRGE080
U-234 8.42E-01 J 1.4E-01 1.8E-01 3.61E-02 pCi/g 79.10% RICHRCS5030
U-235 90E-02 J 3.1€-02 3.1E-02 3.41E-02  pCilg 79.10%  RICHRCS5030
U-238 8.36E°0+_J 1.4E-01 1.8E-01 3.75E-02  pCilg 79.10% ° RICHRC5030
PU-238 -1.12E-03 U 2.2E:07 2.36-03 5.65E-02  pCig 21.80% RICHRC5010
PU239/40 2.69E-02 U Al ~d A0E-02 5.84E-02  pCig 21.80%  RICHRCS5010
AM-241 21202 U 2.1E-( AE-02 3.05E-02  pClig N/A RICHRC5017
CO-60 3.04E-02 U 1.2E-02 1.2E6 2.27E-02  pCig N/A RICHRCS017
CS-137 3.64E-01 4.5E-02 4,5€.02 1E-02 - pCig N/A RICHRC5017
EU-152 1.21E+00 1.4E-01 1.4E-01 5.04E02._ pClig N/A RICHRC5017
EU-154 6.39E-02 U 3.6E-02 3.6E-02 6.57E-02  pCig N/A RICHRC5017
EU-155 3.586-02 U 2.9E-02 2.9E-02 4.86E-02 pCi'g : RICHRC5017
U-2380HP 1.02E-01 U 2.9E-01 2.9€-01 282E-01  pCilg N/A RICHRC5017
STRONTIUM 1.55E+00 1.3E-01 5.0E-01 1.13E-01 pCilg 65.20% R HBCHS?::
" NI-63 6.74E-01 U 3.4E+00 1.0E+01 §42E+00  pCig 100.00%  RICHRCS

Number of Results: [1_§]

29

4

~ Results DL When Not Detected . Quanterra Analytical Sowlcai. Inc

{Q)ualifiers: U = Analyte resuit < MDA/IDL,

rptChemRadSample; v3.41
J = No U qualifier and result <

000V 0<0



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 [ 7052
LAB SAMPLE ID: 9CQGvJ10 MATRIX: SOIiL
CLIENT ID: BOTPF7 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL REPORT : METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  3.00E-02 U . N/A N/A 300E-02 mgkg  N/A EPA7196
\ B6E-0 d -0E-62 E-02 BE-02 pEify 8-76% RICHRES080
U-232 8.24E-01 J 1.3E-01 1.76-01 326E-02  pCilg 80.60%  RICHRC5030
U-235 3.03E-02 J 2.6E-02 2.6E-02 2.62E-02 pCilg 80.60% RICHRC5030
U-238 8.23E-04_J 1.3E-01 1.7E-01 3.50E-02 pCilg 80.60% RICHRCS030
PU-238 0.00E+00 U 0.0E+00 2.2E-02 2.02E-02 pCi/g 43.40% RICHRC5010
PU239/40 1.78E-0¢ J 1.36Q 7.7€-02 2.02E-02 pCilg 43.40% RICHRCS5010
AM-241 -5.38E-04 U 4 5E-02 4.5E-Q ‘ f 55E-02 pCiig N/A RICHRCS5017
CO-60 1.61E-01 3.2E-02 3.2E6 2.03E-02 pClig N/A RICHRC5017
CSs-137 2.70E+00 2.8E-01 2.8E-01 2.76E-02 - pClg N/A RICHRC5017
EU-182 4.76E+00 4.9E-01 4.9E-01 6.99E-D2 pCiig N/A RICHRC5017
EU-154 ' 3.57E-01 8.8E-02 8.8E-02 6.67E-02 PC¥g N/A RICHRCS017
EU-185 3.15E-02 VU 4.4E-02 4.4E-02 7.53E-02 pClig RICHRCS017
U-238DHP 564E-01 U 4.9E-01 4.9E-01 6.69E-01 pCl/g N/A RICHRC5017
STRONTIUM 6.32E-01 J 8.4E-02 2.2E-1 1.04E-01 pCirg 67.50% RICHRCS006
NI-63 -1.52E+00 U 3.3E+00 1.0E+01 7.86E+00 pCi/g 100.00%  RICHRCS08%

Number of Results: [1_ 57

ﬂ/M//

§ 7/?9

~ Result = IDL When Not Detected
(Qjualifiers: U = Analyte result < MDA/IDL,

J = No U quallfier and result <

000021

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41



SAMPLE RESULTS

Number of Results: [16 |

LAB NAME: QUANTERRA, Richtand SDG: /RPTGRP: W02676 [ 7052
LAB SAMPLE ID: 8CQGVM10 MATRIX: SOIL
CLIENT ID: BOTPF8 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YJELD NUMBER
HEXCHROME  3.00E-02 U N/A N/A 3.00E-02  mghkg  N/A EPA7196
OE-0 HE-02—+22F-02—pCilg———85:30% ———RICHRGE080
1.8E-01 2.5E-01 3.53E-02 pClg 63.50%  RICHRCS5030
U-235 §7E-02 J 3.2E.02 3.3E-02 3.02E-02 pClg  6350%  RICHRC5030
U-238 1.0 ¢ 1.7E-01 2.2E-01 353602 pCig 63.50%  RICHRC5030
PU-238 0.00E+00 U 0.0E+00 3.6E-02 323E-02  pClig 2590%  RICHRC5010
PU239/40 1.79E-01 J 9.2E-( 3.23E-02  pCig 25.90%  RICHRCS5010
AM-241 1.16E-02 6.8E-02 1.13E-01  pClyg N/A RICHRC5017
CO-60 1.96E-01 3.6E-02 66 2.15E-02  pClg N/A RICHRC5017
CS-137 3.16E+00 3.2E-01 3.2E-01 - pClig N/A RICHRCS017
EU-152 5.40E+00 5.6E-01 5.6E-01 N/A RICHRC5017
EU-154 415E-01 U 9.3E-02 9.3E-02 1.08E-01 Silg RICHRC5017
EU-155 1.31E02 U 6.2E-02 6.2E-02 1.02E-01  pClig RICHRC5017
U-238DHP 6.25E-01 U 5.8E-01 5.8E-01 9.72E-01  pCilg N/A RICHRC5017
STRONTIUM 7.31E-01 J 8.8E-02 2.5E-01 9.88E-02  pCig 66.60% GHRC5006
' NI-63 -1.08E+00 VU 3.4E+00 1.1E+01 8.15E+00  pCllg 100.00%  RICHRC5D68

N

. Resuit = IDL When Not Detscted

(Qiualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result <

00C0R2

6uantorra AnalytlcaT§orvicel, Ine

rptChamRadSample; v3.41



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02676 [ 7052
LAB SAMPLE ID: 9CQGVR10 MATRIX: SOIL
CLIENT ID: BOTPF9 DATE RECENED: 2/3/99 2:38:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/A EPAT196
N 04 07 - 02 r . D2 2. 0% 7. oy B-80% RiGHRGEEEL
U-234 8.82E-01 J 1.4E-01 1.8E-01 3.18E-02 pCilg 74.20% RiCHRCS5030
U-235 3.85E-02 J 3.0E-02 3.0E-02 257E-02 pCily  74.20%  RICHRC5030
U-238 8.15E0_J 1.4E-01 1.7E-01 3.01E-02 pClg  7420%  RICHRC5030
PU-238 -1.96E-03 U 2.8E-03 2.8E-03 5.58E-02 pCilg 28.20% RICHRCS010
PU239/40 8.11E-02 J 55 I 56602 331E02 pCilg  2620%  RICHRCS010
AM-241 712E-02 U 6.56-02 16446 5€-02 107601 pClg  N/A ~ RICHRC5017
CO-60 1.55E-01 3.1E-02 B0 2.15E-02 pCilg N/A RICHRCS017
CSs-137 2.38E+Q0 2.4E-01 2.4E-01 DBE-02 - pCilg N/A RICHRC5017
EU-152 ~ 4,50E+00 4 6E-01 4.6E-01 7.75E-D2 pClig N/A RICHRCS5017
EU-154 3.64E-01 U 9.6E-02 9.68-02 1.05E-01 DSig N/A RICHRC5017
EU-155 . 1.04E-01 U 5.7E-02 5.7E-02 9.42E02  pClg . RICHRC5017
U-238DHP 1.08E+00 U 5.6E-01 5.8E-01 9.29E-01 pCilg NIA RICHRCS5017
STRONTIUM 2.7BE-01 J 6.5E-02 1.1E-01 1.08E-01 pCilg §7.10% RISHRCS5006
NI-63 2.54E+00 U 3.2E+00 1.0E+01 7.48E+00 pCi'g 100.00%  RICHRC5068
Number of Results: 16 . .
' Rasuli » IDL When Not Detected Quanterra Analytical Services, Inc
" (Q)ualifiers: U = Anaiyte result < MDA/IDL,, . rptChemRadSample; v3.41

J = No U qualifier and result < { }UU 023



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 [ 7052
LAB SAMPLE iD: 9CQGVW10 MATRIX: SoiL
CLIENT ID: BOTPHO DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
HEXCHROME  3.00E-02 U N/A . N/A 300E-02 mgkg  N/A EPAT7196
B2 -62E~02 = ~SE-02 9E-02 2-22E=02 pGify -86% RIGHRGH680
U-232 9.63E-01 J 1.5E-01 1.9E-01 3.68E-02  pCig 80.60% RICHRC5030
U-235 5.49E-02 J 3.6E-02 3.7E-02 3.23E-02  pClg 80.60% RICHRC5030
U-238 8.14E°04._J 1.4E-01 1.7E-01 3.68E-02  pCig 80.60% RICHRCS030
PU-238 -1.11E-03 VU 2.2E-03 2.2E-03 5.56E-02  pCiyg 24.40% RICHRC5010
PU239/40 1.09E-01 J 78 0 // /7 8-0E-02 §.55E-02  pCig 24.40% RICHRC5010
AM-241 -2.89E:02 U 6.9E-0¢ © 6.9E-02 1.15E-01 pCig N/A RICHRC5017
CO-60 1.61E-01 3.2E-0C 3.9E 2.21E-02  pClyg N/A RICHRC5017
CS-137 2.56E+00 2.6E-01 2.6E-01 25E-02 - pClig N/A RICHRC5017"
EU-152  5.27E+00 5.4E-01 5.4E-01 7.85E°0 pClig N/A RICHRC5017
EU-154 453E-01 U 8.7E-02 8.7E-02 1.11E-01 hCUg N/A RICHRC5017
EU-155 2.91E-02 U 6.1E-02 6.1E-02 1.00E-01  pCig N/A RICHRC5017
U-238DHP 6.06E-01 U 5.9E-01 5.9E-01 9.82E-01  pCig N/A RICHRCS017
STRONTIUM 2.56E-01 J 7.1E-02 1.0E-01 1.35E-01  pCig 51.90% RICHRCS006
NI-63 2.58E-01 U 2.8E+00 8.8E+00 6.61E+00  pCifg 100.00%  RICHRC50S4

~ Result = IDL When Not Detected ) Quanterra Analytical Services, Inc

' (Qlualifiers: U = Anaiyte result < MDA/IDL, rptChemRadSample; v3.41
J = No U qualifier and result <

QULLZa



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

Quanterra

Environmental
Services

314 298-8566 Telephone CASE NARRATIVE
314 298-8757 Fax _

Bechtel Hanford Incorporated

3350 George Washington Way

Richland, Washington 99352

March 3, 1999

Attention: Joan Kessner

Project Number 550.186

SDG W02676
Number of Samples Seven (7)
Sample Matrix Soil

Data Deliverable 15/45 day

Date SDG Closed February 3, 1999

II. Introduction

On February 3, 1999 a total of seven “soil” samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. St. Louis received only the 125 mi
containers listed on the chain of custody for the metals analysis. The rest of the sample
containers remained in Richland for analysis there. Upon receipt, the samples were given the
following laboratory ID numbers to correspond with the specific client ID’s:

St. Louis ID

20687-001
20687-002
20687-003
20687-004
20687-005
20687-006
20687-007

II. Analytical Results/ Methodology

BHI ID

BOTPF4
BOTPFS
BOTPF6
BOTPF7
BOTPF8
BOTPF9
BOTPHO

SAF ID
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Date of Receipt

03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

0000Z5A
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€ uanterra

Bechtel Hanford Incorporated
March 3, 1999

Project Number: 550.186
SDG: W02676

Page 2

ITT. Analytical Results/ Methodology (continued)

Analyses requested: ICP Metals - 6010A (SW 846){Chromium and Lead};
Mercury - 7471 - (CV)

Deviation from Request: No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank

QCLCS- Quality Control Laboratory Control Sample, BIank Spike
MS- Marrix Spike.

MSD-  Marrix Spike Duplicate.

V. Comments

Metals: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

There were no comments or nonconformances associated with the shipping
or receipt of the samples in this sample delivery group.

I centify that this Summary Package is in compliance with the SOW, both technically and for
completeness, for 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.

Reviewed and approved:

diQa. %MAM@.A,
Shiela M. Louvier
St. Louis Project Manager

GOO02SB Jor i
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CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352
March 23, 1999
Attention: Joan Kessner
SAF Number : B99-002
Date First Sample Received : February 3, 1999
Number of Samples : 7
Sample Type : Seil
~ SDG Number : W02676
Data Deliverable : .. 15 Day Priority / 28 Day Summary

1. Introduction

On February 3, 1999, 7 priority soil samples were received by the Quanterra Environmental
Services Richland Laboratory (QESRL) for a 15-day priority radiochernical and chemical
analysis. Upon receipt, the samples were assigned the following laboratory ID numbers to
correspond with the Bechtel Hanford, Inc. (BHI) specific IDs:

QESRL ID# BHI ID# MATRIX  DATE OF RECEIPT
9CQGVMI0 BOTPF8 SOIL . 2/3/99
SCQGVRI10 BOTPF9 SOIL 2/3/99
9CQGVWI10 BOTPHO SOIL 2/3/99
9CQGVAI1Q BOTPF4 SOIL 2/3/199
9CQGVFI10 BOTPFS SOIL 2/3/99
9CQGVG10 BOTPF6 SOIL 2/3/99
9CQGVIJ10 BOTPF7 SOIL 2/3/99

L Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical resuits and the appropriate associated
statistical errors.
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Bechte! Hanford, Inc.
March 23, 1999
Page 2

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

M. Quality Control

The anatytical results for each analysis performed under SDG W02676 includes a minimum of
two Laboratory Control Samples (1.CS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments” section. .

Quality control sample results are reported in the same units as sample results.

Iv. Comments

Alpha Spectroscopy
Americium-241 by method RICH-RC-5080

The LCS, batch blank, sample duplicate (BOTPF6) and sample results are within contractual
requirements.

Plutonium-238, -239/40 by method RICH-RC-5062

The LCS and batch blank, resuits are within contractual requirements. Samples BOTPF4,
‘BOTPFS and the duplicate of BOTPF6 all had recoveries below 20%. The whole batch was
reanalyzed and the resuits did not improve. After consulitation with BHI the data is reported.

Uranium-234, -235, -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BOTPF7) and sample results are within contractual

requirements.
000027 oot
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Bechtel Hanford, Inc.
March 23, 1999
Page 3

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

The LCS, is within contractual requirements. The batch blank had U-238 detected, the balnk
was Ottawa sand which is know to contain trace amounts of U-238. Some of the sampls had
an MDA greater than the CRDL for various nuclides, in most cases the results are below the
MDA.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006

The LCS, batch blank, sample duplicate (BOTPHO) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069

The LCS, batch blank, sample duplicate (BOTPF4) and sample results are within contractual
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196 .
The LCS, batch blank, sample duplicate (BOTPF?) and sample results are within contractual
requirements.

I centify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for 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.

Reviewed and approved:

R

Doug Swenson
Project Manager

000028 Lo
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SAMPLE ANALYSIS

Bechtel Hanford Inc. l CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-61 ’lr-se Lod g
Collector Comp:ny‘ Contact - Telephone No. roject Coordinator ‘
Fahiberg/Coffman R Coffman 3736425 RENT, 5 Price Code Data Turnarou
Project Designation ’ Sampling Location AF No. i5 Day
100 BC Areas - Full Protocol 1008/C B99-002
[fce Chest No. Field Logbook No. Method of Shipmen )
w52l [ . WAL dobie— Caoh Vit
Shipped To Offsite Property No. [Bill of Lading/Air Bill No.
Quanterra Incorporated A
COA
POSSIBLE SAMPLE HAZARDS/REMARKS > 0 Nose Cool 4C None Noms Nooe
reservation
Type of Container G 6 G Marinelli
No. of Container(s) ! . ! ! !
Special Handling and/or Storage Volume 20mL 60k 60mL 125mL 500mL
Activity Sca | Chromium | Sew item (1) in | ICP Meuals - |Son ftem (2) in
W Hex-7196 | Special | 6010A (SW-

c J4Boo(2 8
o Sample No. Matrix * Sample Date Sample Time
< "BOTPH 4eLLvnd Soil +o1-11 | o09<e
[y
(L~ lgoTPFs ?&PLVFIO Soi z1-99 o092 5~ X
7 poreré QLR6V(-10 Soil z1-9% | OT>e A
v IBOTPF? WVJIO Soil *-3-4% 0335 X
FPECIAL INSTRUCTIONS "~ Matrix *
CHAIN OF POSSESSION T s“w/' nt Names (1) Americiam-241; Isotopic Pluiosium; Isotopic Ursiurs; Strontium-89,90 — Total 56, | oor
Ry ’ 0“"“ mr‘%ﬁ 1/ Z'f‘élm Spectroscopy {Cesium-137, Cobat-60, Europium-152, Europiun-I54, Vepor
{Z - _24/3 ). 4 Europium-155}; Gamma Spec - Add-on {Americium-241, Uranium-238) xm
ehdeiskod By 7 Date/Time IRectived By M’?&(/’/ il R fanlben NnAVE: abte. B
r,ma,w By Date/Time [Received By T DuielTime Fetnateisi Samples .
h ki 7. k IBy mﬁ; By Dute/Time
LABORATORY [Received By Tale DucTime
¢ SECTION _
FINAL SAMPLE | Disposal Method Disposed By DucTime

DISPOSITION




Bechtel Hanford Inc. , CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-62 |Pac L of 1
: : ' ﬂ
e ot oty Come T Pl Coormto | e o j
Project Designation Sampling Location SAF No. 15 Day
100 BC Areas - Full Protocol 1008/C 899-002
ce Chest No. . Field Logbook No. ‘ Method pf Shipment \
" SML-52 o s Hand. A Nes ~ Gl Vel
Shipped To Offsite Property No. Bill of Lading/Alr Bill No.
Quanterra Incorporsted k p(
coa "IU';?
- el
POSSIBLE SAMPLE HAZARDS/REMARKS R Cool 4C “ose Cood 4C Nose Noee Noos
Preservation i
Type of Contsiner G r G WG G Marineli '
. No. of Container(s) 9 ! . ! ! !
Special Handling and/or Storsge Volume 60ml
Chromivm
SAMPLE ANALYSIS
-
- Sample No. Matrix * Sample Date Sampie Time
f*
= BRMNPYITTY FYEYT
G- fporeee VIO Sl 02))3q | o14e % ~
< BoteFe Qe JG-YR O Soi 2-11%3 (0918 x 2 A K x_ £ BAPHI| Bt
—arero 4LRG- V|0 Sol zovmr | aua | L2 [ o [ (& [x Boleug B¢
: 7 ,ﬁPECIAL INSTRUCTIONS Matrix *
A"ﬁ s ﬂ"mm’ /ﬂ (13 Amesicium-231; Isotopic Phutonium; Isotopic Uranius; Srostium-49.90 — Tl S5, | ore
—— Mickel-63
£ [pePuauished B (2) Gemma Spectroscopy (Cesiurp-t37, Cobah-60, Européem-152, Europium-154, ouli
Europium-155); Gamma Spec - Add-on {Americium-241, Uranium-238) b Lo
[ £.mn whavts kbt To
r\di.q“iwny ----- rKlvadich swnpls.
[Relinguished By Date/Time rni--ay | Date/Time
LABORATORY [Received By Title Daxe/Time
. SECTION ‘
FINAL SAMPLE | Disposal Method Disposed By Date/Time
ISPOSITION




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B @ D E
LEVEL:
PROJECT: (60~ 1 b DATA PACKAGE: () 6™t T
VALIDATOR: v L wme: (RES patE: (/2| %%
CASE: S0G: LLOULLETE
v ANALYSES PERFORMED
.\ A pnce O CLPIGFAA 0 cLPMg DclP/cyenids | O o
SW-846ACP 0 SW-B4€/GFAA W-848/Hg gv fr\;?e é CrRVT o
SAMPLES/MATRIX
BoTPPY  RoTIFS  GoTPHe  ReTPE?
BoTPFS. e T3 "BoTP*a
SO-«/
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?
Is a case narrative present? . . .

c

omments:

2.

Comments:

HOLDING TIMES
Are sample holding times acceptable?

CRIy

(R o~

c.ﬁ-t/I

No ﬂ/A

%0032



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? . ... . ... .. .. . Yes
Are ICP interference checks acceptable? . . . . . . . .. . . . Yes
Were ICY and CCV checks performed on all instruments? . . . . . Yes
Are ICY and CCV checks acceptable? . . . . . ¢ ¢ v v ¢ v o « o Yes
Comments:

4. BLANKS .
Were ICB and CCB checks performed for all applicable analyses? Yes No
Are ICB and CCB results acceptab'l‘e? e e b e st e e e . .. Yes No
Were preparation blanks analyzed? . . . . . . ... ... ... (E8) No N/A
Are preparation blank results acceptable? . . . ... ... .. ‘!9 No N/A
Were field/trip blanks analyzed? . ... ... ... .....Yes No
Are field/trip blank results acceptable? ... ........Yes No
Comments:____CAYT - 1N cn VT —

\ttwl NS —ok . Chvl - Qe - vk
‘5. ACCURACY

Were spike samples analyzed? . . . . ¢ ¢ 4o ¢ v ¢ o o o ¢ « o &
Are spike sample recoveries acceptable? . . . . . ... ..
Were laboratory control samples (LCS) analyzed? . . .
Are LCS recoveries acceptable?
Comments:

a7 0006033
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION _

Were laboratory duplicates analyzed? . . . . ¢ v ¢ v v « o « @ No N/A
Are laboratory duplicate samples RPD values acceptable? . . . . QE%’ No N/A
Were ICP serial dilution samples analyzed? ... ... ... . Yes Ho
Are ICP serial dilution %D values acceptable? . . ... ... . Yes No Q]b
Are field duplicate RPD values acceptable? . . . . « « . . . . No N/A
Are field split RPD values acceptable? ... ... ... ... Yes No (:ffi
Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . ... ... Yes No
Are duplicate injection %RSD.values acceptable? ... . . .. .« Yes No
Were analytical spikes performed as required? . . . . . . . . . Yes No
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No
Was MSA performed as required? . .. . .. . ... .. « « .+ Yes No
Are MSA results acceptable? . . . . . . . . 4 ¢« .« .
Comments:

-

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . No N/A
Are all results supported in the raw data? . . . ... ... . Yes No

Are results calculated propeﬂyf e s s et s e s s s e e+ Yes No

Do results meet the CROLS? . . . . . . . v v v v+ o« oo . {Yesy No N/A
Comments:

)

000033
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INORGANIC ANALYSIS, SO MATRIX, MG/KG

ol
677%

010000

Project: BECHTEL-HANFORD

Laboratory: Quarnterra

Page_1 of 1

Case |sDG: wo2e78

Sample Numbar BOTPF4 BOTPFS BOTPF6 BOTPF? BOTPF8 BOTFFS BOTPHO
Location 116-B-1 116-8-1 116-B-1 116-B-1 118-8-1 116-B-1 118-B-1
Remarks Al A2 A3 B4 B85 B6 Duplicate {(B8)
Sample Date 2/1/99 2/1/99 211/99 2/1/99 2/1/99 2/1/99 2/1/99
Inorganics CRDL |Rasult Rasult Rasult Result a _ |Rasult Rasult Resubt [}
Chromium (totall 0.5 16.6 15.7 14.1 13.6 18.7 15.2 15,7
Lead 2 4.3 3.8 4.8 3.2 4.4 5 4.8
Mercury 0.05 0.02 0.02 0,02 0.02 0.02 0.02 0.02] -
Chromium VI 0.1] 0.383 Gd3 0 a3 0 223 0l leo,030 ggr? 0

o2 0juU-




Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 [ 7052
LABSAMPLEID: = 9CQGVWI0 MATRIX: SOIL
CLIENT ID: BOTPHO DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL ‘ REPORT ' METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
i ' 7
e P N N Wi
U-232 9.63E-0 J 1.5E-01 1.9E-01 3.68E-02 pC/g  B0.60%  RICHRC5030
U-235 ‘;L- 802 J 3.6E-02 3.7E-02 3.23E-02  pClg 80.60% RICHRC5030
U-238 ] 8.14E84_ J 1.4E-01 1.7E-01 3.68E-02  pClg 80.60% RICHRC5030
PU-238 -1.11E-03 U 2.2E-03 2.2E-03 5.56E-02  pClg 24.40% RICHRC5010
PU239/40 1.09E-01 8E-02 8.0E-02 .5.55E-02  pClg 24.40% RICHRC5010
AM-241 -289E-02 U 8.9E-02~ 6.9E-02 1.15E-01 pClg N/A RICHRC5017
C0-60 1.61E-01 3.26-02 2E-02 221E-02  pClg N/A RICHRC5017
CS-137 2.56E+00 2.6E-01 2.6E-0 325602 pClg  N/A RICHRCS017
EU-152 - §,2TE+Q0 5.4€-01 5.4E-01 “85E-02 pCilg N/A RICHRCS5017
EU-154 453E-01 U 8.7E-02 8.7E-02 1.11E-0 pClg N/A RICHRC5017
EU-155 291E-02 U 6.1E-02 8.1E-02 1.00E-01 p N/A RICHRC5017
U-238 6.03E-01 8.9E-02 8.9-02 5.49E-02  pCilg A RICHRCS017
U-238DHP 6.06E-01 U 5.9E-01 5.9E-01 .9.82E-01  pCig N/A RICHRC5017

[ 3

STRONTIUM 2.56E-01 7.1E-02 1.0E-01 1.35E-01 pClig 51.90%
NI-63 259E-01 U 2.8E+Q0 8.8E+00 6.61E+00°  pClg 100.00%

Number of Results: 17 |

| . . )/bwlﬁ
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Resuit = IDL When Not Detectad E Quantera Analytical Services, inc
(Qlualifiers: U = Analyte resuit < MDA/IDL, 00Cc 023 rptChemRadSample; v3.41

J = No U quatifier and resuit < W



Quanterra |

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02676 [ 7052
LAB SAMPLE ID: 9CQGVR10 MATRIX: SOIL
CLIENTID: BOTPF9 - DATE RECEIVED:  2/3/99 2:38:00 PM
: COUNTING TOTAL _ REPORT ' METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/MDL UNIT  YIELD NUMBER
HEXCHROME /é’;,v o ;-_Néé N/A 3.00E-02  mgkg  N/A ~ EPATI%
U-234 8.82E-01 J 1 45.01 1.8E-01 3.418E-02 pCl/g 74.20% RICHRCS5030
U-235 85E-02 J 0E-02 3.0E-02 2.57E-02  pCig 7420%  RICHRCS5030
U-238 8.5 J 1.4E-01 1.7E-01 3.01E-02  pClg 74.20%  RICHRCS5030
PU-238 -1.966-03 UM\ 2.8E-03 2.8€-03 5.59E-02  pClg 26.20%  RICHRC5010
PU239/40  6.1E-02  \ BEE-02 56E-02 331602 pCUg  2620%  RICHRC5010
AM-241 -T.A2E-02 U 8.5E-0 6.5E-02 1.07E-01 pClg N/A RICHRC5017
C0-80 1.55E-01 3.1E-02 S4E-02 2.15E-02  pClg N/A RICHRC5017
Cs-137 2.38E+00 2.4E-01 2.4E-0 2.98E-02  pClg N/A RICHRCS5017
EU-152 4.50E+00 4 6E-01 4.6E-01 TTEE-02  pClig N/A RICHRC5017
EU-154 3.64E01 U 9.6E-02 9.6E-02 1,05E-0 pCl/g N/A RICHRC5017
EU-155 1.04E-01 U 5.7E-02 5.7E-02 8.42E-02  pl¥s N/A RICHRC5017
U-238 6.20E-01 9.1E-02 9.1E-02 5116-02  pCig : RICHRC5017
 U-238DHP 1.06E+00 U 5.6E-01 5.6E-01 9.29E-01 pClg N/A RICHRC5017
STRONTIUM 2.78E-01 J 8.5E-02 1.1E-01 1.08E-01 pClig 57.10% RIGKHRC5006
NI-63 2.54E+00 U 3.2E+00 1.0E+01 7.48E+00 ° pClg 100.00%  RICHRCSU6S

Number of Rasults: F

A—

mfﬁ

2

. Resuit = IDL When Not Detacted : Quantesra Analytlcal Services, Inc

(Q)ualifiers: U = Analyte result < MDA/IOL, 000023 rptChemRadSample; v3.41
0

J = Ne U qualifier and result <



Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /IRPT GRP: W02876 I 7052
LAB SAMPLE ID: SCQGVM10 MATRIX: SOIL
CLIENT ID: BOTPF8 DATE RECEIVED: 2/3/99 2:38:00 PM
COUNTING TOTAL _ REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER
EXCHROME s EPA7198
H o -O-GGE'*G& 4?1_:-4/ M??’ . _ 3.E mg/kg A - ) X
- U- 1.ZBE+00 1.8E-01 2.5E-01 3.53E-02 pCig 63.50% RICHRCS5030
U-235 3.87E-02 J 3.2E-02 3.3E-02 3.028-02 pClg 83.50% RICHRC5030
U-238 1.08E+QQ 1.7E-01 22E-01 353602 pCUg  6350%  RICHRCS030
PU-238 0.00E+00 N ‘ 0.0E+Q0 3.6E-02 3.23E-02 pClig 25.90% RICHRC5010
PU239/40 1.79E-01 ' E-02 9.7E-02 . 3.23E-02 pClg 25.90% RICHRCS010
AM-241 1.16E-02 U 6.8E-( 6.8E-02 1.13E-01 pClg N/A RICHRCSZ017
CO-60 1.96E-01 3.6E-02 6E-02 2.15E-02  pClg N/A RICHRC5017
CS-137 3.16E+00 3.2E-01 3.2E-0 3.11E-02  pCig N/A RICHRCS017
EU-152 . 5.40E+00 5.6E-01 5.6E-01 . -02 pClg N/A RICHRCS017
EU-1 54 . 415E-01 U 9.3E-02 9.3E-02 1.08E-0 pClig N/A RICHRCS017
EU-155 1.31E02 U 8.2E-02 6.2E-02 1.02E-01 pLtg N/A - RICHRCS017
U-238 5.11E-01 7.9€-02 7.9€-02 5.646-02  pClg \ RICHRC5017
U-238DKHP 8.25E-01 U §5.8E-01 5.8E-01 . 9.72E-01 pCllg N/A RICHRC5017
STRONTIUM 731E-01 J 8.8E-02 2.5E-01 9.88E-02 pCifg 66.60% RICHRCS006
N1-63 -1.08E+00 U 3.4E+00 1.1E+01 8.15E+00: pClig 100.00% RICHRCS(0®3
Number of Results: (17 i
Resuit = IDL Whan Not Detected Quanterra Analytical s.nm:es. e
(Qjualifiers: U = Analyte resuit < MDA/IDL, a3y rptChemRadSample; v3.41
J = No U gualifier and resuit < UO(J 0 2 ’ M »a



Q)uant'err'a. )

SAMPLE RESULTS -
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02676 | 7052
LAB SAMPLE ID: 9CQGVJ10 MATRIX: solL .
CLIENT ID: BOTPF7 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING  TOTAL _, REPORT METHOD
ANALYTE RESULT @ ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME ;?:9?5*00 Lj{ La ﬁ[’A_ .y N/A 3.00E-02 mg/kg N/A ' - EP719 .
U-234 8.24E-01 J 1.3E-01 1.7E-01 326E-02 pClg  80.60%  RICHRC5030
U-235 5Q3E-02 J 8E-02 26E-02  262E-02 pClg  B80.60%  RICHRCS030
U-238 8.23E 0V 1.3E-01 1.7E-01 3.50E-02 pCUg  80.60%  RICHRC5030
PU-238 0.00E+00 U { 0.0E+00 2.2E-02 2.02E-02 pClg  43.40%  RICHRC5010
PU239/40 1.79E-01 WEQ2 7.7E-02 . 202802 pCUg  43.40%  RICHRCS010
AM-241 -5.38E-04 U 4.5E-02 4 5E-02 755E-02 pClg  N/A RICHRC5017
CO-60 1.61E-01 3.2E-02 2E-02 203E-02 pClg  N/A RICHRC5017
CS-137 2.70E+00 2.8E-01 2.8E-01 276E-02 pClg  N/A RICHRC5017
EU-152 4.78E+00 4.9E-01 4.9E-01 gUSE02 PClg  N/A RICHRC5017
EU-154 3.57E-01 8.8E-02 8.8E-02 8.67E-02>pClg  N/A RICHRCS017
EU-155 3.15E-02 U 4 4E-02 4.4E-02 7.53E-02 pCla~_ N/A RICHRCS017
U-238 4.22E-01 7.3E-02 7.3E-02  4.76E-02  pClg RICHRCS017
U-238DHP 5.64E-01 U 4.9E-01 49E-01  ,689E-01 pClg  NA RICHRC5017
STRONTIUM  8.32E-01 J 8.4E-02 2.2€-01 1.04E-01 pCWg  67.50%  RICHRCS006
NI-63 -1.52E+00 U 3.3E+00 1.0E+01 786E+00° pClg  100.00%  RICHRCS(SS

Number of Results: @

Result = IDL When Not Detected Quanterra Analytical Services, Inc

{Qjualifiers: U = Analyte rasuit < MDAJDL, . rptChemRadSample; v3.41

J = No U quatifier and result <



- Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02676 [ 7052
LAB SAMPLE ID: 9CQGVG10 MATRIX: SoiL
CLIENT ID: BOTPFS DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL __ REPORT METHOD
ANALYTE RESULT @ ERROR(2s) ERROR(2s) MDA/MDL UNIT YIELD NUMBER
HEXCHROME ~ 000Ev60" U, ~Na, N/A 3.00E-02 mgkg N/A EPAT198
U-23 8.42E01 J 1.4E-01 1.8E-01 3.61E-02  pClig 79.10%  RICHRCS030
U-235 90E-02 J 3.1E-02 3.1E-02 3.11E-02  pClg 79.10%  RICHRCS5030
U-238 8.36 A ‘; 1.4E-01 1.8E-01 3.75-02 pClg 79.10%  RICHRCS5030
PU-238 -1.12E-03 W) 2.2E-03 23E03  S.65E-02  pCig 21.80%  RICHRCS010
PU239/40 2.69E-02 $QE-02 4.0E-02 .B.84E-02  pCig 21.80% RICHRCS010
AM-241 212E02 U 2.1E-0 2.1E-02 3.05E-02  pCig N/A RICHRCS017
CO-60 3.04E-02 U 1.2E-02 8E-02 2.27E-02  pClg N/A RICHRCS017
CS-137 3.64E-01 4.5E-02 4.5E-02 3.11E-02  pClg N/A RICHRCS017
BU-152 . 1.21E+00 1.4E-01 1,4E-01 V4E-02  pClg N/A RICHRC5017
EU-154 6.39E02 U 3.5E-02 3.6E-02 6.57E-0 pClig N/A RICHRC5017
EU-155 358E-02 U = 2.9E-02 2.9E-02 4.36E-02 N/A RICHRCS017
U-238 4.88E-01 8.5E-02 8.5E-02 3.42E-02  pCig A RICHRC5017
U-238DHP 1.925-01 L 2.9E-01 2.9E-01 . 2.92E-01 pCilg N/A RICHRC5017
STRONTIUM 1.55E+00 1.3E-01 5.0E-01 1,13E-01  pCig 85.20% C5006
NI-63 8.74E-01 U 3.4E+00 1.0E+01 8.42E+00°  pClg 100.00%  RICHRC50B9

Number of Results: 17 |

_ %( )

Resuit = IDL When Not Ostectsd Quanteira Analytical Services, Inc

(Q)ualifiers: U = Analyts result < MOA/IDL, O 0(_} 020 rptChemRadSample; v3.41
J = No U qualifier and result < / C.7 }L



 QDuanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02676 | 7052
LAB SAMPLE ID: 9CQGVF10 MATRIX: SOIL
CLIENT ID: BOTPFS DATE RECEIVED: = 2/3/99 2:38:00 PM
COUNTING  TOTAL ' REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJ/IDL  UNIT  YIELD ‘NUMBER

HEXCHROME  0:06E+60 U A 00E- kg NA " EPA7196
JRET00 S é,_z N/A 3.00E-02  mg/kg

1.09E+00 1.6E-01 2.1E-01 2.95E-02 pCig 75.80% RICHRCS5030

U-235 2.28-02 22E-02  253E-020 pClg  7680%  RICHRCS030
U-238 . 1.4E-01 1.7E-01 2.95E-02  pClg 75.80%  RICHRC5030
PU-238 -2.7ME-03 3.8€-03 3.9E-03 7.75E-02  pClg 1820%  RICHRCS010
PU239/40 2.71E-01 1.5E-01 459E-02  pClg 18.20%  RICHRC5010
AM-241 437€-02 U 5.4E-0 8.98E-02  pClg N/A RICHRCS017
CO0-60 1.11€-01 2.7€-02 2.13E-02  pCiig N/A RICHRC5017
CS-137 3.04E+00 3.1E-01 4.26E-02 = pCig N/A RICHRC5017
EU-152 ‘8.01E+00 8.2E-01 8.2E-01 813E-02  pCig N/A RICHRCS5017
EU-154 487E-01 U 9.0E-02 9.0E-02 1.2Ng ~ NA RICHRC5017
EU-155 1.46E-02 U 5.4E-02 5.4E-02 9.19E-02  pClg N/A RICHRCS5017
U-238 . 4.43E-01 7.8E-02 7.98-02 5.58E-02  pClg RICHRC5017
U-238DHP 6.13E-01 U 5.8E-01 5.8E-01 7.52E-01  pClg N/A RICHRCS5017
- STRONTIUM  1.34E+00 1.1E-01 4.2E-01 '8.91E-02  pClg 68.30%  RICHMRCS5006
N1-63 -5.14E:01 U 3.4E+00 1.0E+01 8.03E+00 . pCig 100.00%  RICHRCS508S9.
Number of Results: (17 _
Yok
5/7/
Result = {DL, When Not Detected ) Quanterra Analytical Services, Inc
(Qualifiers: l.'l -. :a;a:’yt:u:is;‘l: :r:fit:-ﬁfgilt"< _ UOU () 1 5) rptChemRadSample; v3.49



010000

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

[Project: BECHTEL HANFORD

Page_ 1 of _1

h..aboratory: o
Case ]sna: W02676
Sanmipie Number . ) BOTPF4 BOTPFS BOTPFS BOTPF? BOTPFS BOTPFS BOTPHO
Location 116-8-1 116-8-1 116-B-1 116-B-1 116-8-1 116-B-1 116-B-1
Remarks Al A2 A3 B4 B5 BE Doplicate {B6}
Samgple Date 02/01/99 02/01/99 02/01/99 02/01/99 02/01/29 02/01/98 02/01/99
Radiochemistry CRDL |Result Q  |Resuit Q |Result Q |Result Q |Result 0 |Result Q | Result a
Amaricium-241 0.9 0.0229 0.065 -0.000384|U 0.048 0.0226 0.0204|U 0.0162]|U
Uranium-234 0.1 0.873 1.09 0.842 0.824 1.28 0.882 0.963
Uranivm-235 0.1 0.029% 0.0213|U 0.039 0.0303 0.0387 0.0385 0.0549
Uranium-238 0.1 0.767 0.834 0.836 0.823 1.08 0.815 0.814
Phtoonium-238 0.1 0.0235UR | -0.00271|UR| -0.00112{U+ ojuJ ojus | -0.00196JUJ | -0.00111[UJ
Plutonium-239/40 0.1 0.196(R 0.271(R 0.0269{U 0.179 0.179 0.0811 0,109
Americium-241 {GEA) 0.1 -0.0057|U 0.0437|U 0.0212jU -0.000538|U 0.0116|U -0.07121J -0,0289 |V
Cobaht 60 0.05 0.0761 0111 0.0304 0.161 0.196 0.155 0.1681
Cesivm 137 0.1 1.82 3.04 0.364 2.7 3.16 2.38 2.56
Europium 152 0.1 a.58 8.01 1.21 4.78 5.4 4.5 5.27
Europiuvm 154 2.1 0.484 0.487 0.0639]|U 0,357 0.415 0.364 0.453
Europium 155 0.9 0.0575|V 0.0146|U 0.0358|U 0.0315|U 0.0131 0,104 0.0291 U
Uranium 238 GEA 0.1 0.595]J 0.443|J 0.488(J 0.422|J 0.511]J 0.62 0.803
[orENONT ZISDPH1GERT T o221 —tr TNy o roe O SO D [ sl eacasdind
Strontium {total] 1 1.45 1.34 1.55 0.632 0.731 0.278 0.256
Nickal-63 30 2.81]|U -0.514{U -0.6741U - 1.52]u -1.08JU 2.54|U 0.259)|U

F‘LL/

27T




. QPuanterra

 SAMPLE RESULTS

LABNAME: °  QUANTERRARichland  SDG: /RPT GRP:" wozs'rs 17052
LABSAMPLEID: ~ 9CQGVW10 = MATRIX: - . SOIL.
CLENTID: - BOTPHO S DATE RECEIVED: 2!3:‘99238 00 PM

COUNTING fOTAL o REPOR‘-T,“ ~ METHOD

ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDAMDL = UNIT YIELD  NUMBER

hﬂeeedﬂeme—&eeE%—H-——Nm———Nm———toemz—mﬂo—m———-EFmﬁf“

AM-241 1.62602 U 1.9-02 1.9-02 2.22E.-02 77.80%  RICHRC5080

U234  963E01 J 1.5E-01 18E-01  3.68E-02- pcvg 80.60%  RICHRCS030

U-235 549E02 J 3.6E-02 37E-02 323802 pClg  B80.60%  RICHRCS030

U-238 8.14E01 J 1.4E-01 1.7E-01 . 3.68E-02 pClg  80.60%  RICHRCS030

PU-238 441603 uT"  226-03 22E03  5S6E02 pCUg  24.40%  RICHRCS010
PU239/40 1.09E-01 7.8E-02 8.0E-02 .5.55E-02 pCUg  24.40%  RICHRCS010
AM-241 -2.89E-02 U 6.9E-02 6.9E-02 1.15-01  pClg N/A RICHRCS017
co-60 161E01 32E-02 3.2E-02 221E02 pClg  NA RICHRCS5017
Cs-137 2.56E+00 2.6E-01 2.6E-01 325602 pClg N/A RICHRC5017
EU-152 . 5.27E+00 5.4E-01 5.4E-01 785E-02 pCUg  N/A . RICHRCS017
EU-154 453E-01 W&  BIE02 8.7E-02 1.11E01  pClg  NA RICHRC5017
EU-155 291E-02 U 8.1E-02 8.1E-02 1.00E-01  pClg  N/A RICHRC5017

-m).) U-238 8.03E-01 8.9E-02 8.9E-02 549E-02 pClg  N/A RICHRCS5017
TIsTRONTIUM ~ 2.56E01 4 7.1E-02 1.0E-01 135601 pClUg  51.90%  RICHRC5008

NI-63 2.50E-01 U 2.8E+00 8.8E+00 8.61E+00° pClyg 100.00%  RICHRCS5069

Number of Results: E

Resuit = IDL When Not Detected . ' Quanterra Analyticat Services, Inc

(Qualifiers: U = Anaiyte resuit < MDA/IDL, 000017  rprcnemradsampls; va.41 M

J = No U qualifier and result <



Quanterra

_SAMPLE RESULTS
LABNAME: . QUANTERRA,Richland  SDG: /RPTGRP: WO2676 [ 7052
LABSAMPLEID:  SCQGVRI0  MATRI: - SOL
CCLENTID: ~ ~  BOTPFY  DATERECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL = REPORT  METHOD

ANALYTE ~ RESULT Q ERROR(2s) ERROR(2s) MDAMDL UNIT.  YIELD NUMBER

—HEXCHROME —0.008+00——————NiA—— —NIA —3.00B-02— mghg—NfA————EPAT19G -~

AM-241 204E-02 VU 2.4E-02 2.1E-02 2.09E-02 pCl/g 78.80% RICHRCS080

U-234 8.82E-01 J 1.4E-01 1.8E-01 3.18E-02 pClg 74.20% RICHRC5030

U-235 3.856-02 J 3.0E-02 3.0E-02 2.57E-02 pCi/g 74.20% RICHRCS5030

U-238 8.15E-01 J 1.4E-01 1.7E-01 3.01E-02  pCig T74.20% RICHRCS5030

PU-238 -1.96E-03 Uj/ 2.8E-03 2.8E-03 5.59E-02 pCi/g 26.20% RICHRCS5010

PU239/40 6.11E-02 8.5E-02 ~ S§.6E-02° 3.31E-02 pClig 26.20% RICHRCS5010

- AM-241 -T.126-02 U 6.5e-02 8.5e-02 1.Q07E-01 pClig N/A RICHRCS5017

CQO-60 1.55E-01 3.1E-02 3.1E-02 2.15E-02 pClig N/A RICHRC5017
C8-137 2.38E+00 2.4E-01 2.4E-01 298E-02 pClg  NA RICHRC5017 |

EU-152 4.50E+Q0 4.6E-01 4.6E-01 1.75E-02 pClig N/A RICHRC5017

EU-154 3.64E01 B 9.6E-02 9.6E-02 1.05E-01 pClg N/A RICHRC5017

EU-155 1.04E-01 Jdk’ 8.7E-02 5.7E-02 9.42E-02 pClig N/A RICHRC5017

o u2ss 8.20€-01 9.1E-02 9.4E02  5.11E02 pClg  NA RICHRC5017

oA STRONTIUM 278E-01 J 6.5E-02 1.1E-01 ' 1.08E-01 pCilg 57.10% RICHRCS50086

NI-63 254E+C0 U 3.2E+00 1.0E+01 7.48E+00 - pCly 100.00% RICHRCS5069

Number of Results: E

gl

. Resuit = [IDL When Not,Detocted . Quanterra Analytical Sarvices, inc

{Q)ualifiers: U = Analyte result < MDA/DL, ' > rptChemRadSample; v3.41
J = No U qualifier and resuit < UO(} 0 16 M



PDuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: . WO02676 [ 7052

LAB SAMPLE ID: 9CQGVM10 © 7 MATRIX; soiL

'CLIENT ID: BOTPF8 . DATE RECEIVED: = 2/3/99 2:38:00 PM

S COUNTING ~ TOTAL .  REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDAADL UNIT  YIELD  NUMBER
—HEXCHROME—0008+00—1Y NIX A 300E-02 kg —NIA——EPAT98- |/
AM-241 226E02 J 20E-02  20E02 122602 - pClg  8530%  RICHRCS080
U-234 1.26E+00 1.8£-01 2.5E-01  3.53E-02 pClg 83.50% RICHRC5030
U-235 387602 J 32E02  33E-02  302E-02 pClg  63.50%  RICHRCS030
U-238 1.06E+00 1.7E-01 2.2E-01 353E02 pClg  63.50%  RICHRCS5030
PU-238 0.00E+00 UT  0.08+00 36602  323E-02 ~pClg  2590%  RICHRC5010
PU239/40 1.79€-01 9.2E-02 8.7E-02  -323E02 pClg  2580%  RICHRC5010
AM-241 116602 U 8.8E-02 8.8E-02  143E-01 pClg  NA RICHRC5017
CO-60 1.96E-01 3.6E-02 3.6E-02  215E-02 pClg  NA RICHRC5017
CS-137 3.16E+00 3.2E-01 3.2E-01 311E02  pClg  NA RICHRC5017
EU-152 5.40E+00 5.6E-01 56E-01  793E-02 pClg  NA RICHRC5017
EU-154 415801 X¢ 93802 . 93E-02  1.08E01 pClg  NA RICHRC5017
EU-155 1.31E02 ML  62E-02  82E02 102601 pClg  NA RICHRCS5017
Qf U238 S11E01 37 79802 79E-02  564E-02 pClg N/ RICHRC5017
A TSTRONTIUM 731801 8.8€-02 2.5E-01 9.88E-02 pCUg  66.60%  RICHRC5008
NI-63 -1.08E+00 U 3.4E+00 11€+01  8.15E+00° pCig  100.00%  RICHRC5069
Number of Results: E?:I
5114
;aault = |DL Whan Not Detected : Quanterra Analyticél Servicas, Inc
(Q)uaiifiers: U = Analyte result < MDA/IDL, 00015

J = No U qualifier and result <

rptChemRadSample; v3.41
A M—%



Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: WO02676 [ 7052
LAB SAMPLEID:  8CQGVJ10 MATRIX: SOl
CLIENTID: - BOTPF7 DATE RECEIVED: ~ 2/3/99 2:38:00 PM
' COUNTING TOTAL ~ REPORT METHOD
ANALYTE RESULT Q ERROR{2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
—HEXCHROME—0:00E+00—Y NA NAA——3-00E-02 —mghg——NiA—————BRATIOIW
AM-241 4.80E-02 J 3.0E-02 3.1E-02 1.30E-02  pClg 78.70%  RICHRC5080
U-234 8.24E01 J 13801  1.7E-01 326602 pClg  80.60%  RICHRCS030
U235  3.03E-02 J 2.6E-02 2.6E-02 262E-02  pClg 80.60%  RICHRC5030
U-238 8.23E-01 J 1.3E-01 1.7E-01 3.50E-02  pClg 80.60%  RICHRC5030
PU-238 0.00E+00 UX  0.08+00 2.2E-02 2.026-02  pClg 43.40%  RICHRCS5010
PU239/40 1.79E-01 7.3E-02 7.7E-02 . 202E-02 pCig 43.40%  RICHRCS010
AM-241 -5.38E-04 U 4.5E-02 4.5E-02 7.55E-02  pClg N/A RICHRC5017
CO-80 1.81E-01 3.2E-02 3.2E-02 2.03E-02  pClg N/A ~ RICHRCS017
Cs-137 2.70E+00 2.8E-01 2.8E-01 2.76E-02  pCig N/A RICHRCS017
EU-152 - 4.76E+00 4.9E-01 4.9E-01 6.99E-02  pClig N/A RICHRC5017
EU-154 3.57E-01 8.8E-02 8.8E-02 8.67E-02  pCig N/A RICHRC5017
EU-155 3.15E-02 U 44E-02 44E-02 7.53E-02  pClg N/A RICHRC5017
o U238 422601 T 7.3E-02 7.3E-02 4.76E-02  pClg N/A RICHRCS017.
‘""%TRONTMM 6.32E-01 J 8.4E-02 2.2E-01 1.04E-01  pCig 67.50%  RICHRC5008
NI-63 -1.52E+00 U 3.3E+00 1.0E+01 7.86E+00:  pClig 100.00%  RICHRCS5069
Number of Results: @
s
)9
Resuit = iDL When Not D-tocfed - : ' : Quanterra Analytléa] Services, Inc

(Q)ualifiers: U = Analyte result < MDAJIDL, rptChemRadSample; v3.41
J = No U qualifier and result < UU U 014 .



- SAMPLE RESULTS .

Quanterra

LAB NAME: - QUANTERRA, Richland SDG: /RPTGRP: WO02676 [ 7052
~ LAB SAMPLE ID: 9CQGVG10 MATRIX: SOIL
CLIENTID: BOTPF& ' DATE RECEIVED:  2/3/99 2:38:00 PM
, | . COUNTING = TOTAL _ REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBER
—HEXGHROME —0-00E+06—U NIA wx.—:.ooe:oz—mr—mﬁ—————wefb
AM-241 -3.64E-04 U 7.3E-04 7.3E-04 1.83E-02 pClg  B84.50%  RICHRC5080
U-234 8.42E-01 J 1.4E-01 1.8E-01 361E-02 pClg  79.10%  RICHRC5030
U-235 3.90E02 J 3.1E-02 3.1€-02 341E-02 pClg  79.10%  RICHRC5030
U-238 8.36E-01 J 1.4E-01 1.8E-01 375E-02 pClg  79.10%  RICHRCS030
PU-238 A4.12E-03 U 2.2E-03 2.3E-03 565E-02 pClg  21.80%  RICHRC5010
PU239/40 2.69E-02 U 4.0E-02 40E-02  .564E-02 pClg  21.80%  RICHRC5010
AM-241 212802 U 2.1E-02 2.1E-02 305E-02 pClg  NA RICHRC5017
CO-60 3.04E-02 W  12E02 1.2E-02 227E-02 pCls  N/A RICHRC5017
CS-137 3.84E-01 4.5E-02 4.5E-02 3.11E02 pClg  NA RICHRC5017
EU-152 1.21E+00 1.4E-01 1.48-01 5.04E-02 pClg  N/A RICHRC5017
EU-154 8.39E02 U 3.6E-02 3.6E-02 6.57E-02 PCilg  N/A RICHRC5017
EU-155 3.585-02 U 2.9E-02 2.9E-02 486E-02 PCUg  N/A RICHRC5017
o U238 assE01 1 85802 8.5E-02 342E-02 pCilg - N/A RICHRCS017
17 j ' il eI
STRONTIUM  1.55E+00 1.3E-01 5.0E-01 1.13E-01 pClg  §5.20%  RICHRC5008
NI-63 -8.74E-01 U 3.4E+00 1.0E+01 8.42E+00- pCUg ~  100.00%  RICHRC5069
Number of Results: E
/7157
Resuit = DL When Not Detectad ‘ Quanterra Analytical Sarvices, Inc
(Q)ualiflers; U = Anaiyte resuit < MDAJIDL, ( )0( } 01 3

J = No U qualifler and result <

rptChemRadSample; v3.41 W



Quanterra

SAMPLE RESULTS
LAB NAME: _ QUANTERRA, Richland SDG: /RPTGRP:  WO02676 [ 7052
LAB SAMPLE ID: 9CQGVF10 MATRIX: SOIL
CLIENT ID: BOTPF5 DATE RECEIVED:  2/3/99 2:38:00 PM
COUNTING TOTAL = . REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDA/IDL UNIT YIELD NUMBER ,
HEXEHROME—0:06E+00—t———rx A3 00E-02 wkg——wa—-—mr

AM-241 6.50E-02 J 5.0E-02 5.1E-02 4,34E-02  pClg §9.30%  RICHRC5080
U-234 1.08E+00 1.6E-01 2.1E-01 2.95E-02  pCig 75.80%  RICHRC5030
U-235 2.13E02 U 2.2E-02 2.2E-02 2.53E-02  pCig 75.80%  RICHRC5030
U-238 8.34E-01 J 1.4E-01 1.7E-01 2.95E-02  pClg 75.80%  RICHRCS5030
PU-238 271603 Ul 3.8c03 3.9E-03 7.75E-02  pClg 18.20%  RICHRCS010
PU239/40 271601 R 1.4E-01 1.5E-01 450E-02  pClg 18.20%  RICHRCS010
AM-241 437E02 U 5.4E-02 5.4E-02 8.98€-02  pCig N/A RICHRCS017
CO-60 1.11E-01 2.7E-02 2.7€-02 2.13E-02  pClg N/A RICHRCS5017
cs-137 3.04E+00 3.1E-01 3.1E-01 3.26E-02 - pClg  NIA RICHRC5017
EU-152 “8.01E+00 8.2E-01 8.2E-01 8.13E-02  pCig N/A RICHRC5017
EU-154 487601 M 90E-02 9.0E-02 1.21E-01 pClg N/A RICHRCS5017
EU-155 - 146E-02 U 5.4E-02 5.4E-02 9.198-02  pCig N/A RICHRCS5017
m’;/ P U-238 4.43E-01 7.9E-02 7.9E-02 5.58E-02  pClig N/A RICHRCS017
' STRONTIUM 1.34E+00 11E-01  42E-01 '8.91E-02  pClg 68.30%  RICHRCS5006
Ni-63 -5.14E-01 U 3.4E+00 1.0E+01 8.03E+00. pCig 100.00%  RICHRC5069

Number of Results: '117

at’
)15 }4 }Cr‘i

J = No U qualifier and resuit <

Result = IDL When Not Detected ] . Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, ] () U U O 1!3 rptChemRadSample; v3.41° M/"



Quariterra

- SAMPLE RESULTS
 LABNAME: - = QUANTERRA,Richland = - SDG: /RPTGRP: = WO2676 [ 7052 -
LABSAMPLEID: = 8CQGVA10 0 MATRI:. - sowL . .
CLENTID: .~ BOTPF4 . DATERECEIVED: . 2/3/99 2:38:00 PM
L - _COUNTING - TOTAL . .°  REPORT METHOD
ANALYTE ~RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT" YIELD  NUMBER &
—HEXEHROME —S03E0t——————NA——— A 30 — , P i
AM-241 229€-02 J 2.3E-02 23E-02  185E02 pCUg  90.60%  RICHRC5080
U-234 8.73E-01 J 1.3E-01 " 1.7E-01 2.70E-02 pCVg  8320%  RICHRC5030
U-235 2.956-02 J 2.5E-02 - 2.5E-02 231602 - pClg  8320%  RICHRC5030
U-238 767E01 J  1.2E-01 1.6E-01 2.52E-02  pClg  83.20%  RICHRC5030
PU-238 235802 UR  56€E-02 5.7E-02 128E01 pClg ~ 11.60%  RICHRC5010
PU239/40 196801 & 15801 1.5E-01 7.56E:02 .pClg  11.60%  RICHRCS010
AM-241 -5.70E-03 U 7.9E-02 7.9E-02 1.33E01  pClg  N/A RICHRC5017
- CO-60 761602 4¥"  18E02 1.8E-02 3.19E-02 pCilg  N/A RICHRC5017
CS-137 1.82E+00 1.9E-01 1.9E-01 3.47E-02 - pClg  N/A RICHRC5017
EU-152 8.58E+00 8.7E-01 8.7E-01 7.73E-02 pClg  N/A RICHRC5017
EU-154 assc0n 4 sse02 8.8E-02 114E-01 pCWg  N/A RICHRC5017
EU-155 5.75E-02 U 5.5E-02 5.5E-02 943E-02 pClg  N/A RICHRC5017
" U-238 s95e01 Y 87802 8.7E-02 506E-02 pClg  N/A RICHRCS017
27 T 5 R0 l1.GTE‘FGU pCifg NIA W‘
STRONTIUM  1.45E+00 1.1E-01 44E01  960E-02 pCVg  88.70%  RICHRCS006
NI-63 281E+00 U 4.0E+00 1.3E+01 9.53E+00. pClg  100.00%  RICHRCS5069
Number of Results: @
£~
OM
Result = IDL When Not Detected _ Quanterra Analytical Services, In¢ /
(Q)ualifiers: U = Analyte result < MOA/IDL, rptChemRadSample; v3.41
J = No U qualifier and result < UOU (} 11 M’



Duncan, Jeanette M

From: Weiss, Richard L

Sent: Thursday, June 17, 1899 11:11 AM

To: Blumenkranz, David B

Cc: Duncan, Jeanette M; Fancher, Jonathan D (Jon); 'Corbett, Dave'
Subject: RE: Data Packages W02676, 116-B-1 - open issues

Dave,

This response is primarily for Jeanette's files for this package, as we've already talked about these.

Most of the "0.02" values reported for Hg in this package were detects at the detection limit. The lab reports include the
"B" qualifier indicating detection at concentrations below the CRQL. Note that the validator is not required to carry any lab
applied "qualifiers™ into the validation summary tables except "U". :

The LCS "issue" for the rad package is for Pu-238, not U-238. All appropriate U-238 LCS materials were reported and

were within acceptance criteria. Quanterra does not track or provide recovery data for this isotape in the LCS material they
use for Pu-isotopic analysis.

No changes are required by the validator.

Rich Weiss
—--Original Message—— .
From: Blumenkranz, David B
Sent: Monday, June 14, 1989 2:16 PM
To: Weiss, Richard L
Ce: Duncan, Jeanette M: Fancher, Jonathan D (Jon); ‘Corbett, Dave’

Subject: Data Packages WO02676, 116-B-1 - open issues
Importance: High

Rich,

These issues are still unresolved conerning W02676-QES, | was referred to éou for solutions. The project is "bottle-
necked" at this point due to this outstanding validation and we do have a PBCI for this site.

Concerning Inorganics - Data Package No. W02676-QES:

e The lab reports 0.02 for Hg consistently. I'm betting this is the detection limit of the analysis, but yet the data has
no "U" qualification. Blank results were not included in App. 5 so | was not able to verify this.

Concerning Radiochemistry - Data Package No. W02676-QES:

s The validation reports a lack of U-238 LCS, verify that the lab did not run this analysis. If they did, please forward
the info to the validator. ‘

With regards to furure validation efforts, please request that the lab blanks, LCS, MS and MSD sample results be
added to A}Jg 5 as well as the RPDs and %Rec reported by the lab. Although the validator provides a checklist for the
RPD and %Rec., we need to know the specifics for our calcs and to fully review the validation package. Including this
data in the validation report may increase the amount of paper, but it will also provide a more complete package and
enable the reader to independently verify the validator's conclusions.

Thanx,

Dave Blumenkranz
2.9658



Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Monday, June 14, 1999 2:16 PM

To: Weiss, Richard L

Cc: Duncan, Jeanette M; Fancher, Jonathan D (Jon); 'Corbett, Dave'
Subject: Data Packages W02676, 116-B-1 - open issues

Importance: High

Rich,

These issues are still unresolved conerning W02676-QES, | was referred to éou for solutions. The project is "bottle-
necked" at this point due to this outstanding validation and we do have a PBCI for this site.

Concerning /norganics - Data Package No. W02676-QES:

¢ The lab reports 0.02 for Hg consistently. I'm betting this is the detection limit of the analysis, but yet the data has no
"U" qualification. Blank results were not included in App. 5 so | was not able to verify this.

Concerning Radiochemistry - Data Package No. W02676-QES:

» The validation reports a lack of U-238 LCS, verify that the lab did not run this analysis. If they did, please forward the
info to the validator. :

With regards to furure validation efforts, please request that the lab blanks, LCS, MS and MSD sample results be added to
App. 5 as well as the RPDs and %Rec reported by the lab. Although the validator provides a checklist for the RPD and %
Rec., we need to know the specifics for our calcs and to fully review the validation package. including this data in the
validation report may increase the amount of paper, but it will also provide a more complete package and enable the
reader to independently verify the validator's conclusions.

Thanx,
Dave Blumenkranz
2-9658



Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Tuesday, May 25, 1990 8:28 AM

To: Duncan, Jeanette M; Weiss, Richard L

Cc: Fancher, Jonathan D (Jon); 'Routt, Tina'; 'Corbett, Dave'; Sturges, Mark H
Subject: Data Packages W02676

Importance: High

Jeanette,

| have reviewed the Data Validation Packages for SDG W02676 and have the following comments:

Concerning Inorganics - Data Package No. W02676-QES:

The lab reports 0.02 for Hg consistently. I'm betting this is the detection limit of the analysis, but yet the data has no
"U" qualification. Blank resuits were not included in App. § so | was not able to verify this.

The lab also reports "0.00E+00" for Cr+6. 1find it hard to believe the Iab can achieve a detection limits of absolute
zero for any analyte. Could you and Rich look into this (check with the lab, I'm betting 3.00E-02 is the more
appropriate result). :

With regards to the validation itself, please provide/request that the lab blanks, LCS, MS and MSD sample results be
added to App. 5 as well as the form Vil's (RPDs and %Rec).

App. 4 is missing the lab narrative for the ICP analysis.

Lets also give the validator the sample locations for the "remarks" fields in his summary table of App. 3. (see below)

Concerning Radiochemistry - Data Package No. W02676-QES:;

The validation reports a lack of U-238 LCS, verify that the lab did not run this analysis. If they did, please forward the
info to the validator.

With regards to the validation itself, please provide/request that the lab blanks, LCS, MS and MSD samp1e' results be
added to App. 5 as well as the RPDs and %Rec reported by the lab.

Lets also give the validator the sample locations for the "remarks" fields in his summary table of App. 3. (see below)

Sample remarks (IocationA ?ode and field QA type) are as follows:

BOTPF4

BOTPFS A2
BOTPF6 A3
BOTPF7 B4
BOTPFS B5S
BOTPF9 B6
BOTPHO Duplicate {B6)

Although the validator provides a checklist for the RPD and %Rec., we need to know the specifics for our calcs, Including
this data in the validation report may increase the amount of paper, but it will also provide a more complete package and
enable the reader to independently verify the validator's conclusions.

Thanx,
Dave Blumenkranz
2-9658

P.S. Dave & Tina, .
This is the kind of nit-picking 1 do for the validation packages. I'm basically tying to make sure they can serve as legally
defendable packages for the project. Rich Weiss and Claude Stacey will also review the package to confirm the validator's

conclusions and ensure that the validation was properly performed. | have not seen a validation package to date that
didn't need a little polishing, FYI



Duncan, Jeanette M

From: Blumenkranz, David B
- Sent: Tuesday, May 25, 1990 8:28 AM
'(I;o: Duncan, Jeanette M: Weiss, Richard L
c:

Fancher Jonathan D(Jon) 'Routt Tina", 'Corbett, Dave'; Sturges, Mark H

Subject: Data Packages WO02676-
Importance: High
Jeanette,

I have reviewed the Data Validation Packages for SDG W02676 and have the following comments:
Concerning Inorganics - Data Package No. W02676-QES:

s The lab reports 0.02 for Hg consistently. I'm betting this is the detection limit of the analysis, but yet the data has no
"U" qualification. Blank results were not included in App. 5 so | was not able to verify this.
'

The lab also reports "0.00E+00" for Cr+6. | find it hard to believe the lab can achieve a detection limits of absolute

zero for any analyte. Could you and Rich look into this (check with the lab, I'm betting 3.00E-02 is the more
appropriate result).

e With regards to the validation itself, | please provudelreauest that the 1ab blanks, LCS, MS and MSD sample results be
added to App. 5 as well as the form ViI's (RPDs and %Rec).

* App. 4 is missing the lab narrative for the ICP analysis. /M/

o Lets also give the validator the sample locations for the "remarks” fields in his summary table of App. 3. (see below) W
Concemmg Rad:ochem:stry Data Package No. W02676-QES:

e The validation reports a lack of U-238 LCS verify that the lab did not run this analyms If they did, please forward the
info to the validator.

N« With regards to the validation |tsetf please }arowdelrequest that the Iab blanks LCS, MS and MSD sample results be
added to App. 5 as well as the RPDs and Rec reported by the Iab

* letsalso glve the valldator the sample Iocatlcns for the "remarks“ ﬁelds |n hls summary table of App 3 (see below) ’.o
mgle remarks (Iocatlog ;wde and ﬁeld QA'type) are as follcws | ' '

BOTPFS' o

- BOTPFB . ' =
. BOTPF7 : -~
- BOTPF8 = .
BOTPF9 . .-

BDTPHO DA Duplicate (BB) , -
' Sy e g -
Although the valldator provides a checkllst for the RPD and %Rec 'we need to know the speclﬁcs for our lncludmg

this data in the validation report may increase the amount of paper. but it. wnll also rovxde a. more complete package and
enable tha reader to mdependentty venfy the valldator‘s ccnclusmns

-y

KPR

Thanx, .1 ' 1
. Dave Blumenkranz d
- 29858 .

P.S. Dave &Tlna, o

This is the kind of nit-picking ¢ do for the valldatlon packages Im basucally tying to make sure they can serve as I aIIy T
defendable packages for the project. Rich Weliss and Claude Stacey will also review the package to confirm the validator's

conclusions and ensure that the valldatlcn was properly performed | have not seen a validation package to date that
didn't need a Ilttle pollshlng FYI _
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Duncan, Jeanette M

From; Blumenkranz, David B

Sent: Tuesday, May 25, 1999 8:28 AM

To: Duncan, Jeanette M; Weiss, Richard L

Cc: Fancher, Jonathan D (Jon); 'Routt, Tina'; ‘Cerbett, Dave'; Sturges, Mark H
Subject: Data Packages WO2676

Importance: High

Jeanette,

| have reviewed the Data Validation Packages for SDG W02676 and have the following comments:

Concerning Inorganics - Data Package No. W02676-QES:

* The lab reports 0.02 for Hg consistently. I'm betting this is the detection limit of the analysis, but yet the data has no
"U" qualification. Blank results were not included in App. 5 so | was not able to verify this.

¢ The lab also reports "0.00E+00" for Cr+6. 1find it hard to believe the lab can achieve a detection limits of absolute

zero for any analyte. Could you and Rich look into this (check with the lab, I'm betting 3.00E-02 is the more
appropriate result).

» With regards to the validation itself, please provide/request that the lab blanks, LCS, MS and MSD sample results be
added to App. 5 as well as the form VII's (RPDs and %Rec).

s App. 4 is missing the lab narrative for the ICP analysis.
e Lets also give the validator the sample locations for the "remarks" fields in his summary table of App. 3. (see below)
Concerning Radiochemistry - Data Package No. W02676-QES:

e The validation reports a lack of J-238 LCS, verify that the lab did not run this analysis. If they did, please forward the
info to the validator.

= With regards to the validation itself, please provide/request that the lab blanks, LCS, MS and MSD sample results be
added to App. 5 as well as the RPDs and %Rec reported by the lab,

o Lets also give the validator the sample locations for the "remarks” fields in his summary table of App. 3. (see below}

Sample remarks (location node and field QA type) are as follows:

BOTPF4

BOTPF5 A2
BOTPF6 A3
BOTPF7 B4
BOTPF8 B5
BOTPF9 B6
BOTPHO Duplicate (B6)

Although the validator provides a checklist for the RPD and %Rec., we need to know the specifics for our calcs. Including
this data in the validation report may increase the amount of paper, but it will also provide a more complete package and
enable the reader to independently verify the validator's conclusions.

Thanx,

Dave Blumenkranz
2-9658

P.S. Dave & Tina,

This is the kind of nit-picking | do for the validation packages. I'm basically tying to make sure they can serve as legally
defendable packages for the project. Rich Weiss and Claude Stacey will also review the package to confirm the validator's

conclusions and ensure that the validation was properly performed. | have not seen a validation package to date that
didn't need a little polishing. FYI
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TECHLAW, INC,

451 Hills, Svite 23

Richland, WA 9935_2

509-375-5667 . ...

509-375-5151 (fax)

To: -Jénﬁelie Durcan

' From: Bruce Christian

Pages: |

Date: 23 April 1999

Information Request

W02676 - Radiochemistry/Hexchrome
! need the analysis date [or hexavalent chromium.
&ffﬂc‘)‘ey/ | 2" y-77
ﬂm:/;, :.r-f - 2=-T~5 9
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FAX

TECHLAW, INC.
451 Hilly, Suite 23
Richland, WA 99352
509-375-5667
§09-375-5151 (fax)’

To: Jeanctte Duncan
: From.:'Bruti:é Ch‘fiﬁﬁﬁn
l'ages l

Date: 23 Apﬂl 1999

‘ Inlunmtmn Request

W02676 Radloohemlstryl chchromc‘ | i
The blank for hexchrome reports hoth the rcsult and thc M.DNIDL as 0.002. Is thc blank | .
) dctccted ur undetet.ted? . ) 3
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Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

BHI Sample

Management

Attn; BHt Sample Management
3190 George Washington Way
MSIN: H9-03

Phone: 375-9439

FAX: 372-9487

Fax

o Youce Cheistian From “Yoetl Dunca,

Fax: 3 Ts-s1 5 ! Pages: <
phons: e 4| 57/ 98
Re: ' ¢C

O Urgent O For Review O Please Comment [ Please Reply O Please Recycle

e Comments:

[ K Péﬁ/ﬂﬂh&fs e
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
809-375-5151 (fax)
To: Jeanerte Duncan
From: Bruce Christian
~ Pages: |
Date: 23 April 1999
Inlormation Request

W02676 - Radiochemistry/tHexchrome

The blank for hexchrome reports both the result and the MDA/IDL as 0.002. s the blank
detected or undetected?
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FAX

TECHLAW, INC.
451 Hills, Suite 23
Ricbland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanelle Duncan

From:; Bruce Christian
Pages: |

Date: 23 April 1999
Information Request

W02676 - Radiochemistry/Hexchrome

1 nced the analysis date for hexavalent chromium.



