0053973

Date: 27 May 1998

To: Bechtel Hanford Inc. {technical représentative)

From: TechLaw, Inc.

Project: 100 D Areas - Full Protocol

Subject: Inorganics - Data Package No. W02308-QES (SDG No. @EHWE
INTRODUCTION LGV 2§ 200

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

BONOQ90 04/01/98 Soil c Hexavalent Chromium (EPA 7196)
BONO91 04/01/98 Sail c Hexavalent Chromium (EPA 7196)
BONQ92 04/01/98 Soil c Hexavalent Chromium (EPA 7196}
BONO93 04/01/98 Soil C Hexavalent Chromium {EPA 7186}
BONO94 04/91!98 Soil c Hexavalent Chromium (EPA 7196)

|| BONO095 04/01/98 Soil C Hexavalent Chromium (EPA 71986)

II BONO96 04/01/98 Soil Cc Hexavalent Chromium (EPA 7196) |I

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan {(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 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 24 hours for hexavalent
chromium.

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 (in ug/L} less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the 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 Sil

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 resuit
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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". Finaily, for
samples with a spike recovery greater than 130% and a sample result less than
the IDL, no qualification is required.

Due to matrix spike recoveries below QC limits, all hexavalent chromium results
were qualified as estimates and flagged “J/UJ".

Precision
Laboratory Duplicate Samples

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. |f 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 results
outside the criteria are qualified as estimates and flagged "J/UJ".

Due to matrix spike duplicate RPDs outside QC limits, all ICP analytes in both
samples were qualified as estimates and flagged “J/UJ".

All laboratory duplicate recovery results weré acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against CRDLs to ensure that
laboratory detection levels meet the required criteria. All raported laboratory
detection levels met the analyte specific CRDL.

e Completeness

Data package No. W02308-QES (SDG No. W02308) was submitted for validation
and verified for completeness. The completion percentage was 100%.
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MAJOR DEFICIENCIES

Ndne found.

MINOR DEFICIENCIES

Due to matrix spike recoveries below QC limits, all hexavalent chromium results
were qualified as estimates and flagged “J/UJ”. 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.

BEEERENCES

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. |
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(OLERIBINEY

INORGANIC ANALYSIS, SOIL MATRIX, (MG/Kg) Page__1 of_1

|Project: BECHTEL-HANFORD
|Laboratory: Quanterrs

Case {sDG: Wo2308

Sample Numbar BON090 BONOS1 BONOS2 B0NCS3 BONOG4 BONOS5  |BONGSE

Location 107-D3 107-03 107-D3 107-03 107-03 107-03 107-03

Remarks

|Sampie Date [04/01/88 04/01/88 04/01/98 04/01/08  |04/0188  {04/01/98 04/01/98

[inorganics CROL [Result |@ [Result 1Q |Result |Q [Result |@ [Resut [Q [Result |Q [Resuit |Q |Resuit | |Resuit [Q [Resuit ]G [Result |Q |Resuit |Q [Resuit |Q IResult
[REXCHROME 01| o006l 0.03fu) 0.03|uJ 0.03jul 0.03]uJ 0.03}uJ 0.03Jul




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

uJ

BJ

UR

NJ

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

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a 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).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02023 REVIEWER: | DATE: 05/27/98 PAGE_}_OF_J_

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON

Hexavalent Chromium JIUJ All Matrix spike
recovery
outside QC
limits
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports

c0C00C9



(OLERIBINEY

INORGANIC ANALYSIS, SOIL MATRIX, (MG/Kg) Page__1 of_1

|Project: BECHTEL-HANFORD
|Laboratory: Quanterrs

Case {sDG: Wo2308

Sample Numbar BON090 BONOS1 BONOS2 B0NCS3 BONOG4 BONOS5  |BONGSE

Location 107-D3 107-03 107-D3 107-03 107-03 107-03 107-03

Remarks

|Sampie Date [04/01/88 04/01/88 04/01/98 04/01/08  |04/0188  {04/01/98 04/01/98

[inorganics CROL [Result |@ [Result 1Q |Result |Q [Result |@ [Resut [Q [Result |Q [Resuit |Q |Resuit | |Resuit [Q [Resuit ]G [Result |Q |Resuit |Q [Resuit |Q IResult
[REXCHROME 01| o006l 0.03fu) 0.03|uJ 0.03jul 0.03]uJ 0.03}uJ 0.03Jul




Q})uanterra

Environmental
Services
SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02308 [ 4919

LAB SAMPLE ID: 80401604 MATRIX: SOIL

CLIENT ID: BONOSO DATE RECEIVED:  4/1/1998 3:00:00 PM

COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAADL UNIT  YIELD NUMBER
HEXCHROME  6.00E-02 N/A N/A 3.00E-02 mgkg  N/A EPA7196
AM- 5.83E-03 U 1.2E-02 1.2E-02 1.588-02  pCilg 68.60%  RICHRCS0ST

U-234 2.39E+00 2.56-01 4.8E-01 3.64E-02 pCilg 65.50% RICHRCS030

U-235 8IE02 J 4.7E-02 4.9E-02 443602 pCilg  65.50%  RICHRC5030

U-238 2.51E+ 2.5E-01 5.0E-01 3.64E-D2  pCilg 65.50%  RICHRCS503C
PU-238 1.12E02 U 1.6E-02 1.8E-02 1.51E-02  pCilg 54.20%  RICHRC5010
PU239/40 0.00E+00 U QE+00 1.7€-02 1.51£-02 pCi/g 54.20% RICHRC5610
AM-241 6.18E-03 U 2.4E- 2.4E-02 3.97E-02  pCilg N/A RICHRC5017

CO-80 -1.956-03 U 6.0E-03 0E-03 1.01E.02 pCi/g N/A RICHRCS5017
CS-137DA -4.41E-03 U 5.7E-03 9.13E-03  pCifg N/A RICHRCS017
EU-152 -4.34E-03 U 1.4E-02 1.4E-02 2.27E-02 - pCilg N/A RICHRCS017
EU-154 - -1.28E-02 U 2.1E-02 2.1E-02 pCilg N/A RICHRC5017
EU-155 1.68€-02 U 1.6E-02 1.6E-02 pCifg N/A RICHRCS017

K-40 6.25E+00 2.9E-01 6.9E-01 i N/A RICHRCS017
RA-224DA 1.84E-01 1.4E-02 2.38-02 N/A pCilg RICHRC5017
RA-226 1.42E-01 2.4E-02 2.8E-02 N/A pCilg 4—910”'*05017
RA-228 1.82E-01 J 3.7E-02 4.1E-02 N/A pCl/g N/A

U-238 3.15E-01 3.2E-01 3.2E-01 N/A pCilg N/A
STRONTIUM 1.25602 U 3.86-02 3.8E-02 1.01E-01 pCi/g 64.00%

Numnber of Results: l19 ]

6’/)_& 1§

Result = IDL When Not Detected

Quanterra Analytical Services, Inc [ | S5~
AYAYAN AT I, | V- - - Voo oaa



1))
Qua

nterra

Environmental

Services

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02308 [ 4919
LAB SAMPLE ID: 80401605 MATRIX: SolL
CLIENT ID: BON091 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE  RESULT Q@ ERROR(2s) ERROR(2s) MDA/ADL UNIT  YIELD NUMBER
HEXCHROME  3.00E-02 W/~  NA N/A '3.00E-02  mgkg  N/A EPAT19E(IT
-241 4.13E-03 U 8.3E-03 8.3E-03 1.12E-02  pCilg 94.80%  RICHRCSCST
3.16E-01 J 8.2E-02 g.6E-02 143E-02  pCilg  8450%  RICHRC5CID
3.69E-02 2.8E-02 2.8E-02 143E-02  pCilg  B84.50%  RICHRC5CZD
3.62E-01 J 8.8E-02 1.0E-01 2.63E-02  pCig  84.50%  RICHRCSCI)
PU-238 U 1.2E-02 1.36-02 1.69E-02  pCiig  5040%  RICHRCSC®)
PU239/40 0.0E+00 1.9E-02 1.69E-02  pCilg  §0.40%  RICHRCSC-2
AM-241 -2.25E-02 U 1.98-02 281E-02 pCilg  N/A RICHRCSC" 7
CO-60 9.83E-04 U 4 8E-03 8.50E-03  pCilg  N/A RICHRCSC"
CS-137DA 2.73E-03 U 4.4E-03 4.4E-03 7.73E-03  pCifg N/A RICHRCSC ™
EU-152 -9.20E-04 U 1.2E-02 205E-02  pCilg  N/A RICHRCSC
EU-154 - -3.63E-03 U 1.7E-02 1.7€-02 2.76E-02  pCilg  N/A RICHRCSG ~
EU-155 1.03E-02 U 1.3E-02 1.3E-02 pCilg N/A RICHRCSC- ™~
K-40 5.23E+00 2.5E-01 5.8E-01 N/A pCilg  N/A RICHRCSC" ~
RA-224DA 1.59E-01 1.4E-02 2.1E-02 N/A N/A RICHRCSC-~
RA-226 1.43E-01 2.0E-02 2.4E-02 N/A RICHRCSC" ~
RA-228 1.87E-01  J 3.9E-02 4.3E-02 N/A pCilg  N/A RICHRCSC* ~
U-238 1.21E-01 U 1.6E-01 1.6E-01 2.56E-01  pCilg  N/A
STRONTIUM  1.76E-02 U 4 6€-02 4.8E-02 1.21€.01  pCilg  5160%

Number of Results: {ji_,l

MM

5247/

Resuft = iDL When Not Detacted

Quanterra Analytical Sesvices, inc

PN ALY . |
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(guanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02308 [ 4919
LAB SAMPLE ID: 80401601 MATRIX: soIL
CLIENT ID: BON0S2 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAMDL UNIT YIELD NUMBER
HEXCHROME _ 3.00£-02 &%  NA N/A 3.00E-02  mgkg NA EPATIS6U)]
2.05E-01 J 6.3E-02 74€-02  1.32E-02 pCig  8200%  RICHRCSCST
7.62E-01 J 1.5E-01 2.0E-01 2.84E-02  pCilg 60.50% RICHRCSC3
2.06E-02 U 2.4E-02 2.5E-02 2.84E-02 pCilg  60.50%  RICHRCST3D
U-238 J 1.5E-01 2.0E-01 3.52E-02 pCilg  60.50%  RICHRCS5CIO
PU-238 U 1.0E-03 1.0E-03 2.53E-02 pCilg  64.00%  RICHRC5C:D
PU239/40 u 1.8E-02 1.8E-02 2.87E-02 pCifg  64.00%  RICHRCSC:D
AM-241 2.34E-02 U 5.56E-02 pCilg  N/A RICHRCSC7
CO-60 5.59E-02 N/A pCilg  NIA RICHRCSG7
CS-137DA 1.43E+00 N/A pCilg  NIA RICHRCSC T
EU-152 5.51E-01 N/A pCilg  NIA RICHRCSC: 7
EU-154 . 8.31E-02 U 2.6E-02 2.8E-02 pCilg  NIA RICHRCSC* T
EU-155 4.46E-02 U 2.7E-02 2.7E-02 pCilg  NIA RICHRCEC* 7
K-40 8.61E+00 3.5E-01 9.3E-01 N/A N/A RICHRGSC "7
RA-224DA 4.13E-01 2.4E-02 4 8E-02 N/A N/A RICHRCSC " 7
RA-226 3.51E-01 3.4E-02 4 9E-02 N/A RICHRCSC 7
RA-228 4.32E-01 5.9E.02 7.3E-02 N/A pCilg CHRCSC* 7
U-238 3.23E-01 3.1E-01 3.1E-01 N/A pCilg  N/A
STRONTIUM  7.98E-02 U 5.1E-02 5.7E-02 1.15E-01  pCilg  83.20%

Number of Results: E

L]

Resuit = iDL When Not Detected Quanterra Analytical Services. Inc
{Gluaiifiers: U = Analvte result < MOADL. anonan riChemRadSamole: v3.41 .t—r-r-t‘ﬁ%"



SAMPLE RESULTS

QUANTERRA, Richland

(4}
Quanterra
‘ Emvironmental
Services

LAB NAME: SDG: /RPT GRP:  W02308 [ 4919
LAB SAMPLE ID: 80401602 MATRIX: SOIL
CLIENT ID: BONO093 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  3.00E-02 Mp* N/A N/A 3.00E-02  magkg  N/A EPATIS6V]
AM-241 7.12E-02 J 3.6E-02 3.8E-02 242E-02 pCilg  92.90%  RICHRCS057
7.48€-01 J 1.4E-01 1.9€-01 3.06E-02 pCilg  66.10%  RICHRC5030
1.60E-02 U 2.1E-02 2.2E-02 347E-02 pCilg  66.10%  RICHRCS5030
U-238 NZE-01 J 1.2E-01 1.5E-01 281E-02 pCilg  66.10%  RICHRCS030
PU-238 6.35E-0%\_U 1.4E-02 1.4E-02 2.78E-02 pCilg  61.80%  RICHRCS010
PU239/40 0.00E+00 U 0.0E+00 2.1E-02 1.87E-02 pClg  61.80%  RICHRCS010
AM-241 .2.75E-03 U 4E-02 2.4E-02 3.76E-02  pCig N/A RICHRCS5017
CO-60 1.12E-02 U 8.0E- 8.1F-03 1.47E-02 pCilg N/A RICHRCS017
CS-137DA 1.94E-02 J 1.1E-02 N/A pCilg  NI/A RICHRCS017
EU-152 2.04E-01 3.4E-02 N/A pCilg  N/A RICHRC5017
EU-154 2.72E-02 2.2E-02 i N/A RICHRCS017
EU-155 1.14E-02 U 1.9€-02 1.9E-02 RICHRC5017
K-40 9.34E+00 3.1E-01 9.9€-01 RICHRCS5017
RA-224DA 4.40E-01 2.0E-02 4.9E-02 N/A RICHRCS017
RA-226 3.47E-01 2.8E-02 4 4E-02 N/A RICHRC5017
RA-228 4.70E-01 5.7E-02 7.4E-02 N/A pCilg RICHRCS5017
U-238 3.34E-01 U 2.1E-01 2.2E-01 3.45E-01 pCilg  N/A
STRONTIUM  2.16E-02 U 4 6E-02 46E-02 1.198-01  pCilg

Number of Resuits: @

Result = IDL When Not Detected
{Qlualifiers: U = Analvte result < MDA/IDL.

raYavtaXat. i

Quanterra Analytical Services, Inc M

rotChemRadSamople: v3.41



(Puanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02308 [ 4919
L.AB SAMPLE ID: 80401603 MATRIX: SOIL
CLIENT ID: BON0S4 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAADL UNIT  YIELD NUMBER

HEXCHROME _ 3.00E-02 U N/A N/A 3.00E-02  mgkg  N/A EPA719607
M-241 8.66€-02 J 4.4E-02 46E-02  250E-02 pCiig  7460%  RICHRCS057
6.40E-01 J 1.3€-01 1.7E-01 420802 pCVg  71.90%  RICHRCS030
3.59E-02 J 3.1E-02 3.2E-02 337602  pCilg  71.90%  RICHRC5030
U-238 $ZE-01 J 1.2E-01 1.5E-01 315602 pCVg  71.90%  RICHRC5030
PU-238 3.80E-0U 9.1E-03 8.1E-03 2.07E02 pCig  73.20%  RICHRCS5010
PU239/40 4.07E-02 2.8E-02 1.22E-02  pCilg  73.20%  RICHRCS010
AM-241 1.20E-02 U 5.3E-02 8.50E-02 pCilg  N/A RICHRCS017
CO-60 7.22E-02 1.9E-02 N/A pCilg  N/A RICHRC5017
CS-137DA 1.49E+00 3.8E-02 N/A pCilg  NIA RICHRCS017
EU-152 5.01E-01 4.4€-02 N/A pCilg  NIA RICHRC5017
EU-154  ° 5.41E-02 U 3.1E-02 3.1E-02 50E-02 pCilg  N/A RICHRC5017
EU-155 3.64E-02 U 2.9€-02 29802 4.5 i NIA RICHRC5017
K-40 9.34E+00 3.5E-01 1.0E+00 N/A RICHRCS017
RA-224DA 4.87E-01 2.8E-02 5.6E-02 N/A RICHRCS017
RA-226 3.86E-01 4.1E-02 5.6E-02 N/A RICHRCS017
RA-228 4.39E-01 6.7E-02 8.1E-02 N/A pCilg  NIA RICHRCS5017
U-238 4.056-01 U 3.9-01 4.0E-01 6.49E-01  pCilg  N/A
STRONTIUM  6.358-02 U 4.0E-02 4.5E-02 9.18E-02 pCilg  75.40%

Number of Results: [19 |

Result = IDL When Not Delected vV r- Quanlerra Analytical Services, inc
{Qlualifiers: U = Analvie result < MDANDL. OO0 O j-—’ FAChamD 2 AQ amnies vt 44



Quanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02308 | 4919
LAB SAMPLE ID: 80401606 MATRIX: solL
CLIENT ID: BONOQ9S DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDANDL UNIT YIELD NUMBER
HEXCHROME _ 3.00E-02 U N/A N/A 3.00E-02  mgkg NA EPATI6U ]
324802 J 2.5E-02 25602  125E-02 pCilg  B8510%  RICHRCS0S7
7.69E-01 J 1.3E-01 1.8E-01 1.53E-02  pCi/g 71.20% RICHRCZ230
2.22E-02 U 2.3E-02 2.3€-02 227E-02  pCilg  71.20%  RICHRC30
U-238 ) J 1.3E-01 1.8E-01 227E-02  pCilg  71.20%  RICHRCE230
PU-238 1.18E-02 1402  1.4E-02 1.06E-02  pCilg  81.30%  RICHRCSQ10
PU239/40 0.00E+00 U 0.0E+00 1.2E-02 1.06E-02 pCig  81.30%  RICHRC3M0
AM-241 -5.08E-02 U . 4.5E-02 6.93E-02 pCilg  NA RICHRCS317
CO-60 3.60E-04 U 8.0E-03 8.0E-03 1.33E-02  pCilg  NA RICHRCZ317
CS-137DA 2.08E-02 J 1.2E-02 2E-02 N/A pCilg N RICHRC3217
EU-152 1.69E-01 U 2.2E-02 2.7E-0 4.24E-02 pCi/g N/A RICHRCEM7
EU-154 - 1.73E-02 U 2.6E-02 2.8E-02 8EM2  pCilg  NA RICHRCZ1
EU-155 1.66E-02 U 2.3E-02 2.3E-02 3.6 il NA RICHRC3217
K-40 9.93E+00 3.4E-01 1.0E+00 N/A N/A RICHRCS247
RA-224DA 5.25E-01 2.1E-02 5.7E-02 N/A N/A RICHRCE217
RA-226 4.03E-01 2.8E-02 4.9E-02 N/A pCilg 7
RA-228 5.62E-01 5.8£-02 8.1E-02 N/A pCilg 5217
U-238 560E-01 U 3.2E-01 3.3E-01 543E-01  pCilg 2247
STRONTIUM  868E-02 U 4.8E-02 5.6E-02 1.04E-01  pCiflg  96.10%  RICHRCIN

Number of Results: [19

G

o1

Result = iDL When Not Detected Quanterra Analytical Services, In¢ j/
{Q)ualifiers: U = Analyte resuit < MDA/IDL, AYRVARE be ¥ N rotChemRadSamole: v1.41 N
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Quanterra

- Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02308 [ 4919
LAB SAMPLE ID: 80401607 MATRIX: SOIL
CLIENT ID: BON096 DATE RECEIVED:  4/1/1998 3:00:00 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 3.00E-02 mgkg N/A EPATISEU ]
"AM-241 1.73E-02 J 1.7E-02 1.86-02  1.17E-02 pCilg  96.50%  RICHRCSCS?
U-234. _  6TTE-01 J 1.4€-01 1.8E-01  275E-02  pCilg  61.30%  RICHRCSC30
U-235 w1.37E-02 U 1.9E-02 2.0E-02 1.85E-02  PpCilg 61.30%  RICHRC5C30
U-238 s\’.éjssgj J 1.5E-01 2.2E-01 3.13E-02 pCilg  61.30%  RICHRCSC30
PU-238 0.00E+0G™-Y 0.0E+00 1.4E-02 1.26E-02 pCilg  67.10%  RICHRCSC10
PU239/40 1.39E-02 \\ 1.6E-02 1.6E-02 1.26E-02 pCilg 67.10% RICHRCSC
AM-241 6.74E-03 U ' 2.4E-02 3.79E-02  pCilg N/A RICHRCSC17
CO-60 1.24E-02 U 6.3E-03 E-03 1.23E-02  pCilg N/A RICHRCSC17
CS-137DA -1.126-03 U 6.5E-03 §E-03 1.05E-02  pCilg N/A RICHRCEC17
EU-152 4.85E-02 U 1.6E-02 1.7E- 2.96E-02  pCilg N/A RICHRCSC17
EU-154 - -4,83E-03 U 2.4E-02 2.4E-02 pCilg N/A RICHRCSC17
EU-155 3.29€-02 U 1.86-02 1.9E-02 N/A RICHRCSC17
K-40 9.27E+00 3.2E-01 9.8E-01 N/A RICHRCS5C17
RA-224DA 4.56E-01 2.1E-02 5.0E-02 N/A N/A RICHRCSC
RA-226 3.59E-01 2.8E-02 4.5E-02 N/A pCi/g RICHRCSC17
RA-228 4.59E-01 5.1E-02 6.8E-02 N/A pCilg N/A RICHRCSC 17
U-238 4.80E-01 2.8E-01 2.9E-01 N/A pCilg N/A
STRONTIUM  6.33E-02 U 4.7E-02 5.1E-02 1.11E-01  pCilg  78.30%

Number of Results: {E

S/24/5

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc M
{Qualifiers: U = Analyte resuit < MDA/IDL, OV A" rptChemRadSample: v3.41 {1
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Laboratory Narrative and Chain-of-Custody Documentation
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uanterra
‘ Envi_ronmenml
Quanterra Incorporated Services
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375.5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.

3350 George Washington Way
Richland, WA 99352

April 21, 1998

Attention: Joan Kessner

SAF Number : B98-022
Date SDG Closed : April 1, 1998
Number of Samples : Seven (7)
Sample Type : Soil

SDG Number : w02308
Data Deliverable : Summary

L Introduction

On April 1, 1998, seven 15-day priority TAT soil samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for radiochemical 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 1D# MATRIX DATE OF RECEIPT
80401601 BON092 SOIL 4/1/98
80401602 BON093 SOIL 4/1/98
30401603 BON094 SOIL 4/1/98
80401604 BONOQ90 SOIL 4/1/98
80401605 BONQ91 SOIL 4/1/98
80401606 BONO095 SOIL 4/1/98
80401607 BONG96 SOIL 4/1/98

1. 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.

00C 019 M
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Bechtel Hanford, Inc.
April 21, 1998
Page 2

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5062
Plutonium-238, -239/40 by method RICH-RC-5062
Uranium-234, -235, -238 by method RICH-RC-5062
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Chemical Analyses
Chromium Hex by EPA method 7196

[II.  Quality Control

The analytical results for each analysis performed under SDG W02308 include 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

mericium-24 method RICH-RC-5
The LCS, batch blank, sample duplicate (BON094) and sample results are within contractual
requirements.

lutonium-238, -239/4 -RC-
The LCS, batch blank, sample duplicate (BON094) and sample results are within contractual
requirements.

Uranium-234, -235, -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BON094) and sample results are within contractual
requirements.

FAYRYAY B BN
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: Environmental
Services

Bechtel Hanford, Inc.
April 21, 1998
Page 3

Gamma Spectroscopy

mma method RICH-RC-5017
The LCS, batch blank, sample duplicate (BON094) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium method R -RC-5

The LCS, batch blank, sample duplicate (BON092) and sample results are within contractual
requirements.

Chemical Analyses

hromiu X A method 719
The LCS, batch blank, sample duplicate (BON093) and sample results are within contractual
requirements. The MS/MSD recoveries were low at 42% and 55% respectively. The RPD of
the MS/MSD was at 29% due to matrix interference.

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:

k’\-’\‘( VL’U‘:’

Andy Kopriva
Project Manager

00G0Z1 o5



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-022-2 {Me 1 o |
“MT Stankovich T Gonteet , TeleguoneTe eyl [pate Terasround
rojeet Designntion pling Location .:..... 15 Days
100 D Asens - Pull Prosocol 1070 - wo.buu
aoo_..._.ﬂr EL-1339-1 e Fﬂ_ﬂﬂ m«aﬁi
hipped To . |Oftsite Property No. g
. NA of Ladin: Alr Bill No.
OSSIBLE SAMPLE HAZARDS/REMARKS » ation Neme | CosldC Ty Neas Coel 4C Neas
Type of Contalner r 0 w0 "0 W r
No. of Contalner{s) ! J ! 1 7 )
secial Handling and/or Storage Volume 20wl €Ol S0 Wal | 60ml 1000m)
Activity Somm | Cremiam | Americhan- | Swomiwm: | PunvPCBy- [5os b (1) 18
’MRI Hex- 7196 | 245; foosople 129.90 - Towt [ sosocrc) | spaci
SAMPLE ANALYSIS ¢ ffowornd & .....i.l?
} R 20 —— | Loc
§040 5 ] ) oldotll g0
Sampic No. Sample Dete Sample Time
N0D2 Ol 8ol 4~[~48 { 1010 X X X X X
NoBS D2 _ o 4-/-18 o9z | X | X | X | ¥ | ¥ || X -
N0g4 02 Soll 4—-|-981 2O X 1 X X X ¥, ||l X Al
_ [ ]
= b ALY
-
-
)
T
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) : o L sees i s mol - Eni
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"~ Dete/ T} coived — e
- - — \.r v.u«-i.\lﬂ\v\ ** Uise 5 scparate Chaln of Custody fox each waste site. m".. - ﬂ._“.
‘ lli‘ Py 3 ime (1) Gumma Spectroscopy (Cesiu-137, Cobelt-60, Eeropium-152, Europium-154, Ewropium- ° et
v\n\\\ w»\ . &l 2 ‘. 4 _ _ _ 155}; Gamana Spec - Add-on {Americium-241, Uranium-238) ‘ o5 - n“_u.._._._..__r..
L
L = Lipid
v = Vegetalion
X Other
Title Dste/Time
"Date/Time

Disposed By




MrTEN TS BENNIVIW ANV I ALY UF CUSIUDY/SAMPLE ANALYSIS REQUEST B98-023-) |Pw 1 ¥ L
olleetor ICompasy:Contact Tele; N Coordl nd
MT Stankovich oL 7o ata Turnaros
roject Mluu mpling Location 15 Days
100 D Aress - Pull Protocol 107-D3 -
‘¢ Chest Ne. Logbook No,
96-043 BL-1339-1
iipped To [Oftsite Property No.
Quantetrn Incorporsted NA
OBSIBLE SAMPLE HAZARDWREMARKS Freservasion = Cout 4G Tows = Tl 4 Vome
Type of Contalner P » *0 *0 0 P
No. of Contalser(s) ! 1 ! ! 2 2
peclal Handling and/or Storage Volume 0ml | 60wl Omi "~ 6omi oo | 1000m)
Activity Scan | Chrwmive | Americhosy- | Swosthm | PetPCBe - [Ses e (1) 1
Hex + T198 ﬂl;hllipk 19,90 - Total | 300~ 7CL) Special
SAMPLE ANALYSIS e | * bessucsions.
Ursahom b Lee,
£04015 - 4ol g
SempleNo. Mstrix ¢ Sample Dste Ssmple Time
woso Ot so8 4198 | op3o | X I X | X | X |X, F
oot S 8o S /2R Al x | ¥ L | x |\l « E
Noes .. (X Sok &of .98 oX- 24 x W x ® ® X c
INO9B 077 Sol 4.-1-98 0§50 X X X X X X 0
) T
O - ax.i
e
o
-5 PECIAL INSTRUCTIONS i Matrix *
L +°COA ROODI2 2F00***¢ The ERC contractor scknowledges the 24-hour holding tims is ot - S
‘HAIN OF POSSESSION StgaPriat Names _ ety ckirvableforHes Chrome by EPA 7196, s - ss::-
Deto/Time Recelved By DeteTime /704 | 0 - sob
4 27— ol & 200 T2, ;‘. ‘f-/ - Use & scparie Chala of Custody fior each wasts site. 2. - ;ﬁ:
A B - DelTime /5y eyl fbly’ 17 Detc/Tise C£3-(1) Gamma Specwancopy {Cesham-137, Cobalt-60, Europlom-132, Eropium-134, Europham- ° e
ished § B _ '!'r": y ",}fJ . Ao | 155); Gamma Spoc - Add-om {Americium-241, Urmaiuen-138) ps - n...sawu‘.
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-5PP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

n’
VALIDATION A B Q:) D E
LEVEL:
PROJECT: /OO D Qress DATA PACKAGE: (Wo2.20Y
VALIDATOR: T/ T LAB: (R Es DATE: 5//35/% %
CASE: SDG: 2 30y - AFS
ANALYSES PERFORMED
O CLPACP O CLP/GFAA O CLPMg O CLP/Cyenide AcR -V IO
] SW-B48/1CP O SW-BAB/GFAA D sw-B48MHg 0 sw-g48 O [m]
Cysnide
SAMPLES /MATRIX ‘
Boworw, @Bokoq JBoNoRQ2 A Ro#o B3, Bowgry
Bonvgss, Hotove
<o/

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

-------

Is a case narrative present? . . . ... . ¢ ¢ 000 No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . « v « « ¢ « + & ﬁ ' N/A

Comments:

€T
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WHC-SD-EN-5PP-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 ICV and CCV checks performed on all instruments? . . . . . Yes
Are ICV and CCV checks acceptable? . ... ... ..... .. Yes
Comments:
4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No (::];:D

Are ICB and CCB results acceptable? . . . .
Were preparation blanks analyzed? . . ., .
Are preparation blank results acceptable?
Were field/trip blanks analyzed? . ...

Are field/trip blank resuits acceptabie?
Comments:

. 760 No N/A
. .@s> No_ N/A

5. ACCURACY
Were spike samples analyzed? . . . ... ...+ ¢+« ..
Are spike sample recoveries acceptable? . . . .

Were laboratory control samples (LCS) analyzed? .
Ave LCS recoveries acceptable? . . . . . ¢ ¢ v v o v v »
Comments: AAS ~ 535 + 41 e

..@ No I.wl/A'

. . Yes (oD N/A
.. No (H/A
. . No A

297
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
6. PRECISION
Were laboratory duplicates analyzed? .. . .. . . .« . ¢ ¢ « No N/A
Are laboratory duplicate samples RPD values acceptable? . . . (¥
Were ICP serial dilution samples analyzed? .. ... .. ... Yes
Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes
Are field duplicate RPD values acceptable? . . .. .. . . . . Yes

Are field split RPD values acceptable? . ... ... . « . «. Yes
Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate injections perfofmed as required? . . . . . . . Yes
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes
Were analytical spikes performed as required? . . . . . . . . . Yes
Are analytical spike recoveries acceptabie? . . . . . . . . . . Yes
Was MSA performed as required? . . . . ... .. ..+ o ¢ .« Yes
Are MSA results acceptable? . . &« & ¢ ¢ v ¢ ¢ ¢ ¢ ¢ ¢ s o o o s Yes
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . .. . No
Are all results supported in the raw data? .. . .. . . . . « Yes No
Are results calculated properly? . . .. .. ¢+ ¢ oo+ o ..Yes No

Do results meet the CROLS? v v o v o & o o o v o o o o o o @ No ~N/A
Comments:

L=
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ACCURACY DATA SUMMARY

SDG: W23 0% vaLIDATOR: TLT DATE: $/27 /5% PAGE_ ' OF )
COMMENTS :

| sampLe(s)y QUALIFIER
SAMPLE 1D COMPOUND % RECOVERY AFFECTED REQUIRED
Al Hex C hewretim “R. 4 All J)J]

S7NN=-AAC-NI-NT-HM
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Date: 27

May 1998

To: Bechtel Hanford Inc. {technical representative)

From: TechLaw, Inc.

Project: 100 D Areas - Full Protocol

Subject: Pesticide/PCB - Data Package No. W02308-QES (SDG No. W02308)

INTRODUCTION

This memo presents thé results of data validation on Summary Data Package No.
WOQ2308-QES prepared by Quanterra Environmental Services (QES). A list of the

samples valid

ated along with the analyses reported and the method of analysis is

provided in the following table.

BONO90 04/01/98 " Soll c Pest/PCBs by EPA 80BO
BONO0O91 04/01/98 Soill o Pest/PCBs by EPA 8080
BONO92 04/01/98 Soil ot Pest/PCBs by EPA 8080
BONOQ93 04/01/98 Soll c Pest/PCBs by EPA 8080
BONO94 04/01/98 Soil o Pest/PCBs by EPA 8080
BONO95 04/01/98 Soil Cc Pest/PCBs by EPA 8080
!I BONO96 04/01/98 Soil c Pest/PCBs by EPA 8080

Data validation was conducted in accordance with the BH! validation statement of
work (BH] 1997) and the 100 Area Remedial Action Sampling and Analysis Plan

{May 1998).

Appendices 1 through 5 provide the following information as

indicated below:

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

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES
* Holding Times

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

If holding times are exceeded by less than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ"
for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detected sample results are qualified as estimates and
flagged "J" and all non-detects are rejected and flagged "UR".

Holding times were met for all samples.

e Blanks

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

All method biank target compound results were acceptable.

* Accuracy

Matrix Spike/Matrix Spike Duplicate B ,

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using six compounds and must be within the
established laboratory quality control limits of 70-130 percent. If spike
recoveries are outside control limits, detected sample results less than 5 times
the spike concentration are qualified as estimates and flagged "J". Undetected
sample results with spike recoveries outside control limits are qualified as

00000<



estimates and flagged "UJ". Sample results greater than five times the spike
concentration require no qualification.

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

Surrogate Recovery

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

All surrogate recovery results were acceptable.

Precision

Matrix Spike/Matrix Spike Dupli Sampl

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

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

Detection Levels

Reported laboratory detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the required criteria. The reported analytical
detection level for toxaphene was above the CRQL in all samples. Under the BHI
statement of work, no qualification is required. All other reported detection
levels were at or below the CRQL. Under the BHI statement of work, no
qualification is required.

00000



¢ Completeness

Data Package No. W02308-QES (SDG No.W02308) was submitted for validation
and verified for completeness. The completion rate was 100%.

MA.JOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found

REFERENCES

BHI, MRB-SBB-A23665, Validation Staternent 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,
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Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
validation SOW are as follows:

uJ

UR

NJ

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

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

Indicates the compound or analyte was analyzed for and detected. 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.

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

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes}.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: wW02308 REVIEWER: | DATE: 05/27/98 PAGE_1_OF_1
TLI )

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON I

000 00S



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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PESTICIDE/PCB ANALYSIS, SOIL MATRIX, (MG/Kq)

Page__ 1 of__1

[Project: BECHTEL-HANFORD

[Laborstory: Quanterra

{Case |sDG: we2308

{Sample Number BONOSO BONOS1 BONOS2 BON0S3 BONO94 RONOSS  |BOND9S
|Location 107-D3 107-03 107-D3 107-D3 107-D3 107-D3  |107-D3
Remarks

Sampie Date joamime  foamims  [oaovss  Josnins  joanime  loan1ss 0401588
PestPCB CRDL [Result ]Q |[Resukt |Q [Resuit_|Q [Resut [Q [Resutt [Q [Resurt |Q |Resuit O Resuit Result Result Result Result
alpha-BHC 50 1.7]u 1.7|u 1.8[u 18U 18U 1.8{U 1.8ju
beta-BHC 50 1.7Ju 1.7|u 1.8Ju 1.8[u 180U 1.8]u 1.8]u
deita-BHC 50 1.7Ju 1.7]V 1.8)u 1.8[V 1.8]V 1.8JV 15|V
pamma-BHC {Lindane) 80 17)u 1.7y 1.8]u 1.8|U 1.8u 1.8]u 1.8u
Heptachlor 50 1.7)u 1.7ju 1.8[u 1.8|u 1.8]u 1.a8[u 1.8]u
Aldrin . 50 17U 1.7]u 1.8{y 1.8)u 1.8)4 1.8fu 1.8y
Heptachlor spoxide 0| 1.7Ju 1.7|v 1.8Ju 1.8[0 1.8Ju 1.8[u 1.8lu
Endosuifan | 50 17{U 1.7ju 1.8Ju 1.8Jv 18U 1.8|u 1.8Ju
Disldrin 50 % 17lu 1alu 1.8lu 1.8lU 1.8lu 1.8{u
4,4'-DDE 50 1.7} 1.7]u 1.8Ju 1.8{U 1.8Ju 1.8ju 1.8]u
Endrin ) 1.7]u 1.7{u 1.8[u 1.8]u 1.8{U 1.8jv 1.a]u
Endosulfsn N 50 17V 1.7|v 1.8jU 1.8{U 1.8[u 1.8]u 1.8ju
4,4-DDD 50 17|V 1.7u 1.8/U 1.8Ju 1.8jU 18lu 1.8Ju
Endosulfan sulfate 50 1.7]u 1.7ju 1.8{U 1.8Ju 1.8[U 1.3fU 1.3{U
|a.4-00T sof 17u t.7Ju 1.8]u 18U 1.8Ju 1.8Ju 1.8]0
[Metnoxychior 50 a3lu 33y 3.4Ju 3.5[U 3alu 3.4U 3.5|u
Endrin Aidehyds 50 1.7Ju 1.7y 1.8]u 1.8Ju 1.8[V 1.8{u 1.8[u
Tach. Chiordane 80 17jv s7ju 1s{u 18ju 18[u 18]y 18[u
Toxaphens 50 87|u s8ju 89U 70ju 29U T0[u 7ol
Aroclor-1221 50 a3lu afu 34{u asj 34| 34/u asiu
Aroclor-1232 50 33lu asju 34]u asju 34[u 34[u s{u
Aroclor-1016/1242 50 s3lu 3ju 34ju asju a4lu 34U 3s{u
Arocior-1243 50 »|u a3ju 34fu aslu 34|u 34|u 35{u
Aroclor1254 50 asju 33u 34|y asu 34U uju sy
Arocior-1260 [ 1alu 3slu 34(U asu 34fu 34fu aslu
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PESTICIDE ORGANICS ANALYSIS DATA SHEET

" EPA SAMPLE NO.

BONGSO

Lab Name: UANTERRA , MO. Contract: 550.231

Lab Cocde: ITMO Case No.: SAS No.: sh3 No.: Woz2308

Matrix: (secil/water) SOTL Lab Sample ID: 17398-004

Sample wt/vol: 30.0 __(g/ml) G Lab File ID:

Level: (low/med) LOW R Date Sampled 04-01-98

% Moisture: not dec. 1 dec. Date Extracted: 04-09-98

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 04-14-98

GPC Cleanup: (Y/N) _N pH: Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. Compound (ug/L or ug/Kg)__UG/KG Q
319-84-6------==w-=-== alpha-BHC 1.7 134
319-85-7-------2=v---- beta-BHC 1.7 U
319-86-Bu==mmmr-=m——=— delta-BHC - 1.7 U
58-89-9--cnccccme == gamma-BHC (Lindane) 1.7 U
76-44-B-mmecmmmm === Heptachlor 1.7 U
309-00-2-==cmmmanrac=e-- Aldrin 1.7 u
1024-57-3---—cecre====- Heptachlor epoxide 1.7 ]
959-98-8--cmmmmm === Endosulfan I 1.7 U
60-57-l---mmemmeceam== Dieldrin “ 1.7 U
72-55-0--cmccmcmc == 4,4'-DDE 1.7 U
72-20=Be=mmcemec e m—m Endrin 1.7 u
33213-65-9~=---=--===~ Endosulfan II 1.7 U
72-54-8---ccemmimmm—n= 4,4'-DDD 1.7 U
1031-07=-8==-emeomme=== Endesulfan sulfate 1.7 U
50-29-3--cmecr e 4,4'-DDT 1.7 U
72-43-5-cccccccwmnaa- Methoxychlor 3.3 u
53494-70~5=ccrmam~===-- Endrin Aldehyde 1.7 u
57-74-9--——-ccecram== Tech. Chlordane 17 u
B001-35-2-==wm=ee-nen-- Toxaphene 67 U
11104-28-2-=--c-=c~=== Aroclor-1221 a3 U
11141 ~28-2---c-reme==- Aroclor-1232 33 8]
12674-11-2/53469-21-9-Aroclor-1016/1242 33 U
12672-29~6r==r-m=cmm=- Aroclor-1248 33 u
11087-57-4ecewreme==- Aroclor-1254 32 U
11096-82-5===r-=c--==- Aroclor-1260 33 U

u:

FORM

Concentration of analyte is less than the value given.

I PEST
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iD
PESTICIDE ORGANICS ANALYSIS DATA SHEET

" EPA SAMPLE NO,

BONOS1

Lab Name: UANTERRA, MC. Contract: 550.231

Lab Code: ITMO <Case No.: SAS No.: SDG No.: _ _W02308

Matrix: (soil/water) __ SOIL Lab Sample ID: 17398-005

Sample wt/vol: __30.1 (g/ml)__ G Lab File ID:

Level: {(low/med) LOW n Date Sampled : 04-01-98

% Moisture: not dec._ 1 dec. Date Extracted: 04-09-98

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 04-14-98

GPC Cleanup: ({Y/N) _N PH: Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. Compound (ug/L or ug/Kg)_ UG/KG Q
319-84-6----v—sm==-=== alpha-BHC 1.7 U
319-85-7--====---=-c-- beta-BHC_ _ 1.7 U
319-86-8----=-----===== delta-BHC 1.7 U
58-89-9----=cemenmaaaa gamma-BHC (Lindane) 1.7 U
76-44-B-----m——sm===a=a Heptachlor 1.7 U
309-00-2-«==cccemmann- Aldrin ' 1.7 u
1024-57-3~-------=----- Heptachlor epoxide 1.7 U
959-98-8--cmmmmmmmmma Endosulfan I 1.7 U
60-5T7-1l--=-mcmmmmmmman Dieldrin 1.7 U
72-55-9---cccecceern-m- 4,4'-DDE 1.7 u
72-20-8-----smmemmm e Endrin 1.7 U
33213-65-9-----~smeman Endosulfan IT 1.7 u
72-54~B---mmcmmmmmm 4,4'-DDD 1.7 u
1031-07-8--—-=cccce--- Endosulfan sulfate 1.7 u
50-29-3-=mmmmmr e ma 4,4'-DDT 1.7 U
72-43-5-~~c-ccmmaa—o- Methoxychlor 3.3 u
53494-T70-5---~~-=----- Endrin Aldehyde 1.7 U
B7-T4-9-—cmmcmcm e Tech. Chlordane 17 u
8001-35-2--~wmm=cm==nm= Toxaphene 68 u
11104-28-2-===--wmca=x Aroclor-1221 33 U
11141-28-2--cccmmwmmu= Aroclor-1232 33 U
12674-11-2/53469—21-9—Aroclor-1016/1242 33 U
12672-29-6---==~--=-—~ Aroclor-1248 33 U
11097-57-4-—-—--=-======-= Aroclor-1254 33 U
11096-82-5--~—-=-======= Aroclor-1260 33 U

U: Concentration of analyte is less than the value given.

FORM I PEST

C0C03<

1/87 Rev.



PESTICIDE ORGANICS

1D
ANALYSIS DATA SHEET
" EPA SAMPLE NO.

BONO92

Lak Name: ANTERRA , MO. Contract: 550.231

Lab Code: ITMC Case No.: SAS No.: SDG No.: _ _W02308

Matrix: (soil/water) OIL Lab Sample ID: 17398-001

Sample wt/vol: 30.0 {g/ml)__G Lab File ID:

Level: (low/med) .__LOW __ ° Date Sampled 04-01-98

% Moisture: not dec. 3 dec. Date Extracted: 04-15-98

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 04-16-98

GPC Cleanup: (Y/N) _N__ PH: Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. Compound {ug/L or ug/Kg)__UG/KG o
319-84-6-----u---mo--- alpha-BHC 1.8 u
319-85-7-===---meraean beta-BHC 1.8 U
319-86-8-------cumecna- delta-EBHC 1.8 U
58-89-9---c-c----en-o- gamma-BHC (Lindane) 1.8 U
76-44-8---=wc-c-—=cun= Heptachlor 1.8 U
309-00-2---r-—mcmaeu- Aldrin 1.8 u
1024-57-3-----n-===uo- Heptachlor epoxide 1.8 u
959-98-B-----c-mmmac== Endosulfan I 1.8 u
60-57-1l--r-mecee—meem- Dieldrin 1.8 U
72-55-9--2m-memamemaan 4,4'-DDE 1.8 U
72-20-8------ceemman—- Endrin 1.8 u
33213-65-9---woccacana- Endosulfan II 1.8 u
72-54-B-=--ccenmmmana- 4,4'-DDD 1.8 u
1031-07-8---=-mccmcua-- Endosulfan sulfate 1.8 8)
S0-29-3----ccnneerana- 4,4'-DDT 1.8 4)
72-43-5B--c-ccmraemnna Methoxychlor 3.4 U
53494-70-5-=---==-====- Endrin Aldehyde 1.8 8]
§7-T4=9--—==ccconmcan Tech. Chlordane 18 U
B001-35-2---v-vecmann= Toxaphene 69 U
11104-28«2==---u==e=== Aroclor-1221 34 U
11141-28-2----wccmace= Aroclor-1232 34 U
12674-11-2/53469-21-9-Aroclor-101671242 34 U
12672-29-6=~--r—me-u== Aroclor-1248 34 U
11097-57-4-c-e-mummnun Aroclor-1254 34 u
11096-82-Bwncacrnanu-= Aroclor-1260 34 u

U: Concentration of analyte is less than the value given,

FORM I PEST 1/87 Rev.
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1D

PESTICIDE CRGANICS ANALYSIS DATA SHEET

" EPA SAMPLE NO.

BONOS3

Lab Name: ANTERRA , M Contract: 550.231

Lab Code: ITMO <Case No.: SAS No.: SDG No. : W02308

Matrix: {soil/water) SOIL Lab Sample ID: 17398-002

Sample wt/vol: _ _30.1 {(g/ml) G Lab File ID:

Level: (low/med) ___LOW Date Sampled : 04-01-98

% Moisture: not dec.___ S5 dec. Date Extracted: 04-09-98

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 04-14-98

GPC Cleanup: (¥/N) _N PH: Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. Compound {ug/L or ug/Kg)__UG/KG Q
319-B4-6-----ocmmme-m- alpha-BHC 1.8 U
319-85-T----~c-==vu==- beta-BHC 1.8 u
319-86-8--=---==w-c-n- delta-BHC 1.8 U
58-89-9--,rr e nnaa gamma-BHC {Lindane) 1.8 u
76-44-8--mmrmmm e m e Heptachlor 1.8 U
309-00-2--=cmvo--ooo-- Aldrin 1.8 u
1024-57-3==r=cnmm=-ma= Heptachlor epoxide 1.8 J
959-9B8-8-c-reccimmraan Endosulfan I 1.8 u
60-57-1-cccmmm—amm——aa Dieldrin 1.8 U
72-55-9-c-r—ccnam—ana- 4,4'-DDE 1.8 i)
72-20-B--==m—mmmmom—— Endrin _ 1.8 U
33213-65-9----=-c=-—-= Endosulfan II 1.8 U
72-54-8-=mccmmncemeee 4,4'-DDD 1.8 U
1031-07-8--=~ccmm=c-—= Endosulfan sulfate 1.8 U
50-29-3-ccmcrec e 4,4'-DDT 1.8 4]
72-43-5-ccccracmmmcnna Methoxychlor 3.5 U
53494-70-5-=--=-==vr-= Endrin Aldehyde 1.8 U
§7-74-9-~--=cwmomacan= Tech. Chlordane ig U
8001-35-2--=---===-=-- Toxaphene 70 U
11104-28-2---=-c=nvwvu- Aroclor-1221 35 U
11141-28-2-=--==-=c-=~ Aroclor-123z 35 U
12674-11-2/53469-21-9-Aroclor-1016/1242 35 U
12672-29-«6-v-=rmmceux Aroclor-1248 35 u
11097-57-4-~--m-=mrna= Aroclor-1254 35 U
11096~82-5-~--c--ne=mn Aroclor-1260 35 U

U: Concentration of analyte is less than the value given.

FORM I PEST

COG0431
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iD

PESTICIDE QRGANICS ANALYSIS DATA SHEET

" EPA SAMPLE NO.

BONOS4

Lab Name: UANTER MO. . Contract: 550.231

Lab Code: 1TMO Case No.: SAS No.: SDG No.: __W02308

Matrix: (soil/water) ___SOIL Lab Sample ID: 17398-003

Sample wt/vol: __30.2 {(g/ml} G Lab File ID:

Level: (low/med) __*LQE____;' Date Sampled : 04-01-98

% Moisture: not dec. 4 dec. Date Extracted: 04-15-98

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 04-16-98

GPC Cleanup: (Y¥/N) _N__ pH: Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. Compound (ug/L or ug/Kg)__UG/KG Q
319-84-6--=-—cecmmaa alpha-BHC 1.8 u
319-B5~T-=meememmanaaa beta-BHC 1.8 u
319-86-B-=-=r-=w-cmmu-- delta-BHC 1.8 U
5B-BO-9-cmac e gamma-BHC (Lindane) 1.8 u
76-44-8---r-cc-cornoa- Heptachlor 1.8 u
309-00~2+==-smroemeea= Aldrin 1.8 U
1024-587-3cccrcmcccnnne- Heptachlor epoxide 1.8 u
959-9B~B--~-crmmronm—~ Endosulfan I 1.8 u
60-57-1l---acmcanmn ~---Dieldrin 1.8 2]
72-55-9---=----o-cno-- 4,4'-DDE 1.8 U
72-20-8---~---m-emmeaa Endrin 1.8 u
33213-65-9~-----=c~=-=- Endosulfan II 1.8 u
72-54-B---vemmmmmmaaa- 4,4'-DDD 1.8 U
1031-07-8-w-cmeccuceeo- Endosulfan sulfate 1.8 u
50-29-3---w==-umc-=am- 4,4'-DDT 1.8 U
72-43-5--v-mmenemnaa- Methoxychler 3.3 u
53494-70-5~-=-rc--w-u- Endrin Aldehyde 1.8 U
§57-74=9-=cvemrmcemana- Tech. Chlordane 18 U
8001-35-2-~---e-o-w-u- Toxaphene 63 u
11104-28-2-c-ccmrmcunu Aroclor-1221 34 U
11141-2B-2---=c-==nw=- Aroclor-1232 34 U
12674-11-2/53469-21-9-Aroclor-1016/1242 34 8]
12672-29-6~-=-mceremu- Aroclor-1248 34 u
11097-57-4--==-===mm== Aroclor-1254 34 U
11096-8B2-5-~-=ccmmcanu- Aroclor-1260 34 u

U: Concentration of analyte is less than the value given.

FORM I PEST 1/87 Rev.
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1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET
EPA SAMPLE NO.

BONOS5

Lab Name: QUANTERRA, MO . Contracrt: £50.231

Lab Code: ITMO Case No.: SAS No.: SDG No.: Wo2308

Matrix: (soil/water) __ SOIL Lab Sample 1D: 17398-006

Sample wt/vol: 36.2 {g/ml) Lab File ID:

Level: (low/med) ___LOW Date Sampled : 04-01-98

¥ Moisture: not dec. 4 dec. Date Extracted: 04-09-98

Extraction: (SepF/Cont/Sonc) SONQ Date Analyzed: 04-14-98

GPC Cleanup: (Y/N) _N__ PH: Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. Compound (ug/L or ug/Kg)__ UG/KG Q
319-84-6-====csmcmenaa alpha-BHC 1.8 U
319-85-T-=mm-mmmmmmmm beta-BHC 1.8 u
319-86-B--~m-mmmmmmm - delta-BHC 1.8 U
GB-89-9~rmmmmcmm e gamma-BHC (Lindane) 1.8 u
76-44-8----=r--rmene—- Heptachlor 1.8 T
309-00-2---cvmemmmnn Aldrin 1.8 U
1024-57-3--~~==vco-rv== Heptachlor epoxide 1.8 U
959-9B~B--=mmrmmmmm—ee Endosulfan I 1.8 U
60-57=1l==ccocmcmenee~ Dieldrin 1.8 u
72-55-9=c-vrecee e 4,4'-DDE 1.8 u
72-20-B--~-==--cmmmmmme Endrin 1.8 U
33213-65~9==-cccccenan Endosulfan II 1.8 U
12-54-B---mcmmmm e m e 4,4'-DDD 1.8 U
1031-07-8--====coc=eu- Endosulfan sulfate 1.8 U
50-29-3----=-cocmemnan 4,4'-DDT 1.8 u
72-43-5--nmmmmcmm e Methoxychlor 3.4 u
53494-70-5~~=ccemnaa== Endrin Aldehyde 1.8 U
57-74-9=mcmmcccccccaaa Tech. Chlordane 18 U
8001-35-2--~--ccncen=- Toxaphene 70 4]
11104-28-2----ucnmumn- Aroclor-1i221 34 U
11141-28-2--wmmmmmeea= Arcclor-1232 34 U
12674-11-2/53469-21-9-Aroclor-1016/7/1242 34 U
12672-29-6-cremeecre=a Aroclor-1248 34 u
11087-57-4-cmcmmeceeaa Aroclor-1254 34 u
11096-82~-5==wmccmmnanua Aroclor-1260 34 U

U: Concentration of analyte is less than the value given.

PORM I PEST 1/87 Rev.
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1D

PESTICIDE CRGANICS AMALYSIS DATA SHEET

" EPA SAMPLE NO.

BONOS9S6

Lab Name: QUANTEBE&.MQ Contract: 550.231

Lab Code: ITMO Case No.: - SAS No.: SDG No.: wWo2308

Matrix: (soil/water} __ SOIL - Lab Sample ID: 17398-007

Sample wt/vol: 30.0 _(g/ml)___g Lab File ID:

Level: (low/med) __ LOW  ° Date Sampled 04-01-98

% Moisture: not dec.___ 8  dec. Date Extracted: 04-15-98

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 04-16-98

GPC Cleanup: (Y/N) _N__ pH: Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. Compound (ug/L or ug/Kg)__UG/KG Q

© 319-84-6----csecunnan- alpha-BRC 1.8 u
319-85-T7--r-cccmcecaa- beta-BHC 1.8 u
319-86-B-----cecmcucua- delta-BHC 1.8 u
5B-89-9-=c-mmmmmemman gamma-BHC (Lindane) 1.8 i)
76-44-B-~--ccmememmeea Heptachlor 1.8 u
309-00-2--+-wcmmcmcmeao Aldrin 1.8 u
1024-57-3===ccrcnmmu-- Heptachlor epoxide 1.8 u
959-98-B--c-mrcce e Endosulfan I 1.8 u
60-87-1l---cmceacaacaaa Dieldrin 1.8 U
72-85-9-ccccrnc e e e 4,4'-DDE 1.8 18
72-20-8----cmcmeemeeao Endrin 1.8 U
33213-65-9-~--cccea--- Endosulfan II 1.8 U
72-54-8--=ccccccccaaa=- 4,4'-DDD 1.8 U
1031-07-8---=-emmmme =~ Endosulfan sulfate 1.8 U
50-29-3c--rrcmcancaaa- 41,4'-DDT 1.8 U
72-43-5--ccmmmmm e e mm Methoxychlor 3.5 U
53494-70-5-~-==cc=---- Endrin Aldehyde 1.8 U
L R R R i Tech. Chlordane 18 9
8001-35-2--~ccccccenana- Toxaphene 70 4]
11104-28-2---cccwcaca=- Aroclor-1221 a5 u
11141-28-2-=~=cmwmm=n- Aroclor-1232 3s U
12674—11-2/53469-21-9-Aroclor-1016/1242 35 U
12672-29-6~=--cmcmmrmn Aroclor-1248 3s U
11087-587-4-=-=cccecaaca- Aroclor-1254 35 u
11096~-82-5--=-cccca-a- Aroclor-1260 35 U

U: Concentration of analyte is less than the value given.

FORM I PEST 1/87 Rev.
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Quanterra Incorporated
13715 Rider Trail North
Euarth Citv, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

1)
Quanterra
' Environmental
Services

CASE NARRATIVE
Bechtel Hanford Incorporated
3350 George Washington Way 7
Richland, Washington 99352 v
‘m
May 5, 1998 o
A
Attention: Joan Kessner <
Project number 550.231
Date Received by Lab April 1, 1998
Number of Samples Seven (7)
Sample Type : Soil
SDG Number : W02308
Data Deliverable Summary

L. Introduction

HAY 153
R ESE!\’ ED

On April 1, 1998, seven (7) soil samples were received by Quanterra, St. Louis for chemical

analysis. Upon receipt, the samples were given the following laboratory ID numbers to
correspond with the specific client IDs:

St. Louis [D BHI ID Richland ID  Matrix Date of Receipt

17398-001 BON(G92 80401501 Soil 01-APR-98

17398-002 BONO093 80401502 Soil 01-APR-98

17398-003 BON094 80401503 Soil 01-APR-98

17398-004 BONO090 80401504 Soil 01-APR-98

17398-005 BONOS1 80401505 Soil 01-APR-98

17398-006 BONO95 80401506 Soil 01-APR-98

17398-007 BONO96 80401507 Soil 01-APR-98

II. Analytical Results/ 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.

Analyses requested: Pest/PCBs by EPA Method 8080.

000319



. N
Quanterra

Environmental
Services

Bechtel Hanford Incorporated
May 5, 1998

Project Number: 550.231
SDG: W02308

Page 2

I. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. A
Matrix Spike and Matrix Spike Duplicate were performed per the protocol for each analyte in
this SDG.

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:

QCBLXK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

V. Comments

Shinoi { Receivi

There were no variances noted during sample receipt..

Pesticides/PCE

There are no comments or nonconformances associated with this analysis.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data 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:

Gt E Wt

Robert E. White
Project Manager
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. Bechtel Hanford In¢, _ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-022-3 [Pw ) of |
~ . l.ﬂe-..ﬁm......-a \ Telephone No. roject Coordinstor 1-.-4.._...-_.32_
MT Stankovich ‘GH Hemilton 310731 KOPBRNFR, CC §D
Toject Designation mpiing Location Ty 15 Days
100 D Areas - Full Protocol 107-03 . B98-022
e Chest Na. Logbook Ne. ethod of Shipment
96043 BL-133%-] Hand Deliversd
ipped To te Property Ne. I of Lading/Alr Bill No.
Quanterra Incorporsted - NA NA
IBLE SAMPLE HAZARD&MEMARKS Preservation Yoos Coul 4C News = Cack 4C Nom
Type of Contalner 4 % 0 W < P
No. of Contalser(s) ! ! ! ' 2 2
[Special Hiandling andior Storage Volume 20l “omi Womi ol %omi | 1000wl
> Chrominm Suoathan-
Hex - 7194 90 ~
SampieNo.
BONC9O oy
BoNoet (S
Bonoss . (o
——
Bonpes 07
o)
o
¥ brrm————
m_.mnmS.. INSTRUCTIONS Matrix *
¥ POSS . SigwPriat Nsmes **COA R00D2 2F00°*** Tho ERC contractor scknowledges the 24-hout holding time is not - sa
CHAIN OF ESSION _ likely uchievable for Hex Chromc by EPA 7196, ol e “m > Setmen
Relinquishes, Dute/Time celved By DeclTime /204 | ve tee Coaia of . 0
/Y A —Faabanct 200 [Lcké- Lox: 9~/ ~ " Y forcach s s W - Ve
Relingulehed By DeeTime /0 Peg P Detc/Time SC3-(1) Gamma Spectroscopy (Cesium-137, Cobalt-60, Europlws-152, Ewrophem-154, Esropium- F
W, » A ‘u«\; ety foe 7 _ACo" | 153); Gamma Spoc - Add-on (Americium-241, Uranium-233) DS = Drum Solide
. - - 1
R atinhigi - Owte/Tie i By QOQS Dete/Time w-. - _._Nn_m.%k
wi Wi
Bogihed By Dete/Time By Dele/Time L7 L
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Appendix 5

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

PESTICIDE/PCB DATA VALIDATION CHECKLIST
=

i &

PROJECT: |00 ~D Ltea DATA PACKAGE: (L0O2R0Y

VALIDATOR: T L | LAB: A= DATE: S/ 19/9%

CASE: | SDG: M (o2 SOY - GES
. ANALYSES PERFORMED

0 cLP3/meo W-846 8080 O sw-g46 8081 ] a 0

SAMPLES /MATRIX

| Bowoio, Rododl , BoloR ;) Bowois
oY JdAQ .

seal)

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

1s technical verification documentation present? . . . . . . . Yes No @
Is a case narrative present? . . . . . 4o . s s 4o oo .. . ¢ Yes) No' N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . ... . .. ... No N/A

Comments:

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
3.1 INSTRUMENT PERFORMANCE (METHOD 8080 AND 8081)

Are DDT retention times acceptable . . . « v « v v v o v o o . Yes No [ /N/A
Are calibration standard retention times acceptable? . . . .. Yes HNo \ N/A
Are DDT and endrin breakdowns acceptabie? . . . . .. ... .. Yes No A
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WHC-SD-EN-SPP-002, Rev. 2
PESTICIDE/PCB DATA VALIDATION CHECKLIST

Are DBC retention times acceptable? . .

b & e n e s a s e e Yes No
Is the GC/MS tuning/performance check acceptable? . . . . . .. Yes No .
Comments:

L]

3.2 CALIBRATIONS (METHOD 8080 AND 8081)

Are EVAL standard calibration factors and
%RSD values acceptable? . . . . . . . .. e Yes No [N/A

Are quantitation column calibration factor

%RSD valués acceptable? . . . . . . . ...« .. v . . Yes No |N/A
Were the an%lytica] sequence requirements met? . e e e e Yes No | N/A
Are continuing calibration %D values acceptable? . . . . . .. Yes No N/
Comments:
3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW)
Was the initial calibration sequence performed? . . . . . . . . Yes No f‘;;\
Was the resolution acceptable in the resolution check mix? . . Yes- No | N/A
Is resolution acceptable i{n the PEM, INDA and INDB? . . . . . . Yes No | N/A
Are DDT and Endrin breakdowns acceptable? . . . . . . . . .. . Yes No [ N/A
Are retention times in PEMs and calibration mixes acceptable? . Yes No | N/A

Are RPD values in the PEMs acceptable? .
Are %RSD values acceptabie? . .
Comments:

b e e e e e e Yes fNo | N/A
. L] - - - L] L] L] - - Ll L] * L] L] L] Yes NO N/

G35

3.4 CALIBRATION VERIFICATION (3/90 SOW)

Were the analytical sequence requirements met? . e« e« +aYes No [IN/A
Is resolution acceptable in the PEMs? . . . . . . . . v e+ o .Ys Nol N/A
Are initial calibrations acceptable? . ... ... ... ... Yes No \ N/A
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WHC-SD-EN-SPP-002, Rev. 2
PESTICIDE/PCB DATA VALIDATION CHECKLIST

" Are retention times acceptable in the
PEMs, INDA and INDB mixes? . . v v ¢ ¢ ¢ ¢ «v o o « « o« & Yes No

Are RPD values in the PEMs acceptable? . ... ... ... .. Yes No
Are the DDT and endrin breakdowns acceptable? ., . ... ... . Yes Ko
Was GPC cleanup performed? . . ¢ v ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o &« . Yes No
Is the GPC calibration check acceptable? . . ., ... .. ... Yes No
Was Florisil cleanup performed? . . . . . . ¢ « ¢« ¢+ . « « . . Yes No

Is the Florisil performance check acceptable? . . . . . . . . . Yes No
Comments:

4. BLANKS

Were laboratory blanks analyzed? . . . . .. . . . .« « . .. @-; No N/A
Are Taboratory blank results acceptable? ... ... ... .. Yes Gid N/A
Were field/trip blanks analyzed? . . . . . .. .. ¢« .. Yes @ N/A
Are field/trip blank results acceptable? . .. . ... . ... Yes No A

comments: “,Y - DDT in oo hlek - oo ?ug( req

5. ACCURALCY

Were surrogates analyzed? . . . .. .. .
Are surrogate recoveries acceptable?
Were MS/MSD samples analyzed? . . . .
Are MS/MSD results acceptable?
Were LCS samples analyzed? ... ... ..
Are LCS results acceptable? . . . . .
Comments: '

. L] [ ] * - L] -

)
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WHC-SD-EN-SPP-002, Rev. 2
PESTICIDE/PCB DATA VALIDATION CHECKLIST

6. PRECISION

Are MS/MSD RPD values acceptable? . . . . ..
Are laboratory duplicate results acceptable?
Are field duplicate RPD values acceptable? . . .. .. o o
Are field split RPD values acceptable? . . ..
Comments: '

a L] - L] - L L] - -

No N/A
No N/A
A

7. SYSTEM PERFORMANCE

1s chromatographic performance acceptable? . . . ... . . . . . Yes Mo

Are positive results resolved acceptably? . . . . . . .. . .. Yes No
Comments: '

8. COMPOUND IDENTIFICATION AND QUANTITATION . )

Is compound identification acceptable? . . .. . .. ... .. Yes No /A
Is compound quantitation acceptable? . . ... ... ... .. Yes No \ N/A

Comments:

9. REPDRTED RESULTS AND QUANTITATION LIMITS

Are results reported for all requested analyses? N/A
Are all results supported in the raw data? .. .. ... .. . Yes No @
Do results meet the CRQLs? . . ... ... ... ... . . .« Yes (No/ N/A
Comments: Toxia\u%‘*"—gvu LA a./Q-'Q Sawv?g,aa

A=)
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Date: 27 May 1998

To: Bechtel Hanford, Inc. (technical representative)

From: TechLaw, Inc.

Project: 100 D Area - Full Protocol

Subject: Radiochemistry - Data Package No. W02308-QES (SDG No. W02308)

INTRORDUCTION

This memo presents the results of data validation on Summary Data Package No.
W02308-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested anaiyte
is provided in the following table.

BONO390 04/01/98 Soil c See note 1 E
BONO91 04/01/98 Soil c See note 1
BON092 04/01/98 Soil c See note 1
|| BONO093 04/01/98 Soil c See note 1
BONO094 04/01/98 Soil c See note 1
BONOS5 04/01/98 Soil o See nots 1
BONO9S6 04/01/98 See note 1

1 - Gamma spectroscopy (RICHR5017), aipha spectroscopy (RICHRE057/56030), and strontium-
89/90 (RICHR5006),

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100Area Sampling and Analysis Plan (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

Holding times are caiculated from Chain-of-Custody forms to determine the
validity of the resuits. The maximum holding time for all analytes is 6 months.

All holding times were acceptable.

¢ Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive resuits are due to laboratory
reagent, sample container, or detector contamination. If 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 blank
concentration are not qualified.

Due to positive laboratory blank results, all uranium-238 by GEA results were
qualified as estimates and flagged “J/UJ".

Due to positive laboratory blank results, the radium-226 results in samples
BONO90 and BONO91 were qualified as estimates and flagged “J”.

All other 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 recovery range is 70% to 130%, while that for a
matrix spike is 60% to 140%. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the
yield of the tracer being used Iin 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.
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Due to an LCS percent recovery below QC limits, all uranium-238 by GEA results
were qualified as estimates and flagged “J/UJ".

Due to the lack of an LCS, all plutonium-238 resuits were qualified as estimates
and flagged “J/UJ".

All results 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 sampie and replicate activities
are greater than five times the CRDL and the RPD is less than 30 percent for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less then five times the CRDL, a 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.

Due to an RPD of 188%, all GEA uranium-238 results were qualified as
estimates and flagged “J/UJ”.

All other duplicate resuits were acceptable.

Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the contract required MDA. The following MDAs were above the contract
required MDA: Uranium-238 (GEA) results in samples BONO91, BONOS93,
BONO24 and BONQ95. All other reported MDAs were at or below the analyte-
specific CRDL.

Completeness

Data Package No. W02308 (SDG No. W02308) was submitted for validation and
verified for completeness. The completion rate was 100%.
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MAJQR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an RPD of 188%, all GEA uranium-238 results were gualified as estimates
and flagged “J/UJ”. Due to an LCS percent recovery below QC limits, all uranium-
238 by alpha spectroscopy results were qualified as estimates and flagged “J/UJ”.
Due to the lack of an LCS, all plutonium-238 results were qualified as estimates
and flagged “J/UJ”. Due to positive laboratory blank results, all uranium-238 by
GEA resuits were qualified as estimates and flagged “J/UJ”. Due to positive
laboratory blank results, the radium-226 resuits in samples BONO90 and BONQ91
were qualified as estimates and flagged “J”. Data flagged ‘J’ is an estimate, but
under the BHI validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

BEFERENCES

BHI, MRB-SBB-A23665, Vafidation Statermnent of Work, Bechtel Hanford
Incorporated, September 5, 1997,

DOE/RL-96-22, Rev. 1, 700 Area Remedial Action Sampling and Analysis Flan,
U.S. Department of Energy, May 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 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 unusabie.

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.

COCO0CG



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

“ SDG: W02308 REVIEWER: | DATE: 05/27/98 PAGE_1_OF 1_
TLI ’

COMMENTS:

COMPQOUND QUALIFIER | SAMPLES AFFECTED | REASON

Uranium-238 (GEA) JIUJ All LCS recovery
below QC limits

Plutonium-238 J/UJ All No LCS

Uranium-238 {GEA) J/UJ All RPD outside QC
limits

Uranium-238 {GEA) J/UJ All Blank
contamination

Radium-226 J BON0OS0, BONO91 Blank

ll contamination

coGcoes




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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CT0000

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, {(pCilg)

[Project: BECHTEL-HANFORD

Page__1

of__1

Laboratory: Quanterra

Case |spG: wo2308

Sample Number BONOSO BONO91 BONOS2 BONCS3 BONDS4 BONODS  |BONOSS
Location 107-D03 107-03 107-D3 107-D3 107-D3 10703 |107-D3
[Rmm

|sampie Date Joao1/os 1/98 04018 josoies  jo401/08  [oao1ee (0401788
|Radiochemistry CRDL [Resut_ O [Result | [Reeutt |Q [Resukt [Q [Resut [@ [Resutt [Q | Resukt [Q [Result o |Resutt O [Q [Resuit |Q [Resukt [Resut [Q [Resutt |Q
[amertcium-241 o.1| n.oose3ju | 0.00413ju 0.205 0.0712 0.0868] 0.0324 0.0173|
|ursnium-234 0.1 239 0.318 0.762 0.748] o0.84] 0.769 0.677|
[urantum.238 0] oo7e7 0.0369 0.0206)U p.01slu | o.0a58) o.0222[u | 0.0137)V
|uranhm.238 01 251 0.382] 0.747 0.577 0.567| 0.74 0.861]
[Prstonium-228 0.1 0.0112Jus| o0.00824}us | -0.000503|us | 0.00635]us| oc.0038fus]| 0.0182)4 ofus
[Prrtonium-238440 0.4 oju ofju | oonelu olu | ©.0407 oju | ©.013s]
[Americlom-241GEA 0.1] o.o0s18lu | -0.0z2slu | -0.02fu |-0.00275|u a.012|u | -c.0s08]u | o.00674u
[Cobar-s8 e.08] -0.00105]u" | 0.00c88]U 0.0559| o.0112ju | co722] [ o.o003slu | 0.0124]
(Cestm-1370A a.85] -0.00441fu | 0.00273)U 1.43 0.0194] 1.49 o0.0208] [-0.00112lu
{Europlum-152 0.1 -0.00434]u | -0.00082|U 0.551 0.204] 0.501 0.159 0,0485)
{Evroplum-184 a.1| -0.0128]uy [-0.003e3]u 0.0831 vozr2lu | oosafu [ coi7alu |-0004ssfu
|Esvoplhan-188 01| cowesju | o.o100ju 0.0448] 0.0114ju | o.03e4|u | ocotssju | o.0820]
|Potassium-40 wa]  s.2s] 5.23) 8.81] 9.34| 0.4} 9.53 9.27]
{Radiom-224DA 01|  0.184] 0.159| 0.413 0.4 0.478] 0.525 0.456)
{Radium-22¢ a1] 0142y o.14304 0.351 0.347 0.386] 0.403] 0.359]
|Radiom-222 aif o0.182 0.187 0.432 0.47 0.435} 0.562) 0.459)
|uraniom-238GEA 0.1] o035y 0.121|t 0.32344 0.33jus| o4osjus 0.55[uJ 0.481)
Strontium-30 4| ogot2slu | o.oazefu oomes|u | noz218lu | cosaslu | o.osssju | oosaslu

N/A = Not Applicable




@uanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02308 [ 4819
LAB SAMPLE ID: 80401604 MATRIX: solL
CLIENT ID: 80NO090 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD

. ANALYTE RESULT Q ERROR(2s} ERROR (2s) MDA/IDL  UNIT  YIELD NUMBER

AM-241 5.83E-03 U 1.2E-02 1.2E-02  1{.58E-02 pCilg  68.80%  RICHRCS0S7

U-234 2.39E+00 2.5E-01 4 8BE-M 3.64E-02 pCifg 65.50% RICHRCS5030
U-235 7.87E-02 4.7E-02 4.9E-02 443E-02 pCilg  65.50%  RICHRC5030
U-238 2.51E+00 2.5E-01 5.0E-01 3.64E-02 pCilg 685.50% RICHRCS5030
PU-238 112602 ¥ 16802 1.6E-02 1.51€-02  pCilg  54.20%  RICHRC50100L7
PU239/40 0.00E+00 U 0.0E+00 1.7E-02 1.59E-02  pCilg  54.20%  RICHRCS010
AM-241 -6.18E-03 U 2.4E-02 2.4E-02 3.97E-02 pdilg N/A RICHRC5017
CO-60 -1.95E-03 U 8.0E-03 6.0E-03 1.01E-02  pCilg  N/A RICHRC5017
CS-137DA -4 41E-03 U 5.7E-03 5.8E-03 8.13E-03 pCi/g N/A RICHRCS5017
EU-152 -4.34E-03 U 1.4E-02 1.4E-02 227E-02  pCilg  N/A RICHRC5017
EU-154 - -1.28E-02 U 2.1E-02 2.1E-02 3.30E-02 pCi/g N/A RICHRCS5017
EU-155 1.68E-02 U 1.6E-02 1.6E-02 262E-02 pCilg  N/A RICHRC5017
K-40 6.25E+00 2.9E-01 6.9E-01 N/A pCilg  NI/A RICHRCS5017
RA-224DA 1.84E-01 1.4E-02 2.3E-02 N/A pCilg  NI/A RICHRC5017
RA-226 1.42E-01 2.4E-02 2.8E-02 N/A pCilg  NI/A RiIcCHRCS017 T
RA-228 1.82E-01 J 3.7€-02 4.1E-02 N/A pCilg N/A RICHRC5017
U-238 3.15E-01 3.2E-01 3.2E-01 N/A pCilg  NIA RICHRC5017 T
STRONTIUM 125602 U 3.8E-02 3.8E-02 1.01E01 pCilg  64.00%  RICHRCS5006

Number of Results: |19 |

Wﬁ( 5%

1

e

Result = IDL When Not Detected Quanterra Analytical Services, inc W
{Qjualifiers: U = Analyte result < MDA/IDL, ;O( } 0 11 rptChemRadSample: v3.41



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland

1))

wuanterra

Environmental
Services

SDG: /RPT GRP: WO02308 [ 4819
LAB SAMPLE ID: 80401605 MATRIX: SOIL
CLIENT ID: BON091 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2S) MDA/ADL UNIT YIELD  NUMBER
AM-241 4.13E-03 U 8.3E-03 8.3E-03  1.12E-02 pClg  ©94.90%  RICHRCSCST
U-234 3.16E-01 J 8.2E-02 9.6E-02  143E-02 pCilg  8450%  RICHRC5C3D
U-235 369E-02 2.8E-02 2.8E-02 143602 pCig  B4.50%  RICHRCSCZ?
U-238 3.62E-01 8.8E-02 1.0E-01 263E-02 pCilg  84.50%  RICHRCSC3D
PU-238 8.248:03 Lh  12E.02 1.3E-02  1.60E-02 pCilg  50.40%  RICHRCSC: U3
PU239/40 0.00E+00 U 0.0E+00 1.9E-02 169E-02  pCilg  50.40%  RICHRCSC')
AM-241 225602 U 1.9E-02 1.9€-02 281E-02 pCilg  N/A RICHRCSC* 7
CO-60 9.83E-04 U 4.8E-03 48E-03  8.59E-03 pCig  NA RICHRCSC
CS-137DA 2.73E-03 U 4.4E-03 44E-03  7.73E-03  pCilg  N/A RICHRCSC T
EU-152 -9.20E-04 U 1.2E-02 1.2E-02  20SE-02 pCilg  NA RICHRCSC* 7
EU-154 - -3.63E-03 U 1.7E-02 1.7E-02 2.76E-02 pCilg N/A RICHRCSC 7
EU-155 1.03E-02 U 1.3E-02 1.3E-02  225E-02 pClg  NA RICHRC5C ™
K-40 5.23E+00 2.5E-01 5.8E-01 N/A pCilg  N/A RICHRCSC
RA-224DA 1.59E-01 1.4E-02 2.1E-02 N/A pCilg  N/A RICHRCS0*
RA-226 1.43E-01 2.0E-02 2.4E-02 N/A pCilg  N/A RICHRC5C"T T
RA-228 1.87E-01 J 3.9E-02 4.3E-02 N/A pCilg  N/A RICHRCSC* 7
U-238 1.21E-01 ™ 1.6E-01 1 6E-01 256E-01 pCilg  NA RICHRC5C* TuJ
STRONTIUM  1.76E-02 U 4.6E-02 46E-02  121E-01 pCilg  51.60%  RICHRCSCCS

Number of Results: @

s\alef

Result = IDL When Not Detected Quanterra Analytical Services, Inc m_
(Qjualifiers: U = Analyte result < MDA/IDL, rotChemRadSamnia: vl 41 ¥
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SAMPLE RESULTS

LAB NAME:

QUANTERRA, Richland

Q})uanterra

Environmental

Services

$DG: /RPTGRP: WO02308 [ 4919
LAB SAMPLE ID: 80401601 MATRIX: SOIL
CLIENT iD: BON092 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT  YIELD NUMBER
*’F AM-241 2.05E-01 J 8.3E-02 7.1E-02 1.32E-02 pCifg  82.00%  RICHRCSCST
U-234 7.628-01 J 1.5E-01 2.0E-01 284E-02 pCilg  60.50%  RICHRCSCS
U-235 2.06E-02 U 2.4E-02 2.5E-02 2848-02 pCllg  60.50%  RICHRCSCIS
U-238 7.47E-01 J 1.5E-01 2.0E-01 3.52E-02 pCilg  80.50%  RICHRCSCID
PU-238 -5.03E-04 M¥ 1.0E-03 1.0E-03 2.53E-02 pCiyg §4.00%  RICHRCSC:O
PU239/40 1.16E-02 U 1.8€-02 1.88-02 287E-02 pCg  64.00%  RICHRCSC1O
AM-241 -2.34E-02 U 3.4E-02 3.4€-02 5.56E-02  pCilg  N/A RICHRCSC 7
CO-60 5.59E-02 1.8E-02 1.9€-02 N/A pcilg  NIA RICHRC5C 7
CS-137DA 1.43E+00 3.6E-02 1.5E-01 N/A pCilg  NIA RICHRCSC* 7
EU-152 5.51E-01 4.6E-02 7.2E-02 N/A pCilg  N/A RICHRCS:=7
EU-154 8.31E-02 &¥  26E-02 2.8E-02 5.12E-02 pClg  NA RICHRCS5C* T
EU-155 s.48E-02 WP 27802 2.7E-02 440E-02 pCilg  NIA RICHRCEC* T
K-40 8.61E+00 3.5E-01 9.3E-01 N/A pCilg N/A RICHRCSS* T
RA-224DA 4 13E-01 2.4E-Q2 4.8E-02 N/A pCi/g NIA RICHRCSC T
RA-226 3.51E-01 3.4E-02 4.9E-02 N/A pCilg  N/A RICHRC5C* T
RA-228 4.32E-01 5.9E-02 7.3E-02 N/A pcilg  NA RICHRCSC® T
U-238 3.23E-01 3.1E-01 3.1E-01 N/A pCilg  N/A RICHRCS5C*
STRONTIUM  7.99E.02 U 5.1E-02 5.7€-02 1.15B-01 pCilg  83.20%  RICHRCECIS

Number of Resuits: @

fral

5™

Resuit = iDL When Not Detected
{Q)ualifiers: U = Analyte resull < MDAADL,

R Y AT AR AY. A

Quantefra Analytical Services, Ine
rotiChemRadSamnia- v 41

|,.. R ,i =



@uanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02308 [ 4919
LAB SAMPLE ID: 80401602 MATRIX: SOIL
CLIENT ID: BONO93 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s} ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
Y"—HEXGHRGME—-—-%:OOE—OE 4 NAA —NA————3-OOE02——myg———NiA————EPATF 96—
AM-241 7.12E-02 J 3.6E-02 3.8E-02 '2.42E-02 pCifg 92.90% RICHRCSCS7
U-234 7.48E-01 1.4E-01 1.8E-01 3.06E-02  pCig 66.10%  RICHRCS030
U-235 1.60E-02 U 2.1E-02 2.2E-02 3.47E-02 pCifg 86.10% RICHRCS030
U-238 5.77e-01 J 1.2E-01 1.5E-01 2.81E-02 pCifg 66.10% RICHRCS5030
PU-238 6.35E-03 Wt 1.4E-02 1.4E-02 2.78E-02  pCilg 81.80%  RICHRC5010vY
PU239/40 0.00E+00 VY 0.0E+00 2.1E-02 1.87E-02 pCi/g 61.80% RICHRCS5010
AM-241 -2.75E-03 U 2.4E-02 2.4E-02 3.76E-02  pCilg NIA RICHRC5017
CO-60 1.12E-Q2 U 8.0E-03 8.1E-03 1.47E-02 pCifg N/A RICHRCS017
CS-137DA 1.94E-02 J 1.1E-02 1.1E-02 N/A pCilg  N/A RICHRC5017
EU-152 2.04E-01 3.4E-02 4.0E-02 N/A pCilg  N/A RICHRCS5017
EU-154 - 2.72E-02 U 2.2E-02 2.2E.02 3.92E-02 pCi/g N/A RICHRCS017
EU-155 1.14E-02 U 1.9€-02 1.9E-02 3.15E-02  pCig N/A RICHRCSO017
K-40 9.34E+0Q0 3.1E-01 9.9E-01 N/A pCilg N/A RICHRCS5017
RA-224DA 4.40E-01 2.0E-02 4.9E-02 N/A pCilg N/A RICHRCSQ17
RA-226 3.47E-01 2.8E-02 4.4E-02 N/A pCilg N/A RICHRCE017
RA-228 4.70E-01 5.7E-02 7.4E-02 N/A pCilg N/A RICHRCS017
U-238 33401 ¥ 21E.01 2.2E-01 3.45E-01 pCvg  N/A RICHRCS5017\Y
STRONTIUM 2.16E-02 U 4 8E-02 4 8E-02 1.19E-01 pCi/g 61.50% RICHRCS50C6
Number of Results: E
5

Result = IDL When Not Detected Quanterra Analytical Services, Inc M
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02308 [ 4919
LAB SAMPLE ID: 80401603 MATRIX: SOIL
CLIENT ID: BONO94 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDANDL UNIT YIELD NUMBER
HEXCHROME—3-008-02—U N/A NA———S3:00E-02—gtg——NA——EPATHE
{J’ AM-241 8.66E-02 J 4.4E-02 46E-02 250E-02  pCilg 74.60%  RICHRCS057
U-234 6.40E-01 J 1.3E-01 1.7E-01 4.20E-02  pCilg 71.90%  RICHRCS5030
U-235 3.59E-02 J 3.1E-02 3.2E-02 3.37E-02  pCilg 71.90%  RICHRCS030
U-238 567E-01 J 1.2E-01 1.5E-01 3.15E-02  pCilg 71.90%  RICHRC5030
PU-238 380603 ¥  9.1E.03 8.1E-03 2.07E-02  pCiig 73.20%  RICHRCS010VT
PU239/40 4.07E-02 2.7E-02 2.8E-02 1.22E-02  pCilg 73.20%  RICHRCS010
AM-241 1.20E-02 U 5.3E-02 5.3E-02 8.50E-02 pCilg  N/A RICHRC5017
C0-60 7.22E-02 1.7E-02 1.9E-02 N/A pCilg N/A RICHRCS5017
CS-137DA 1,49E+00 3.8E-02 1.5E-01 N/A pCilg N/A RICHRCS5017
EU-152 5.01E-01 4.4E-02 6.7E-02 N/A pCilg N/A RICHRC5017
EU-154 541E-02 U 3.1E-02 3.1E-02 5.50E-02  pCig N/A RICHRCS017
EU-155 3.64E-02 U 2.9E-02 2.9E-02 4.578-02  pCig N/A RICHRCS5017
K-40 9.34E+00 3.5£-01 1.0E+00 N/A pCi/g N/A RICHRCS01~
RA-224DA 4.87E-01 2.8E-02 5.6E-02 N/A pCilg N/A RICHRCS01Y
RA-226 3.86E-01 4.1E-02 5.6E-02 N/A pCifg N/A RICHRCS017
RA-228 4.39E-01 6.7E-02 8.1E-02 N/A pCi/g N/A RICHRCS017
U-238 4.05E-01 Mt 3.9€-01 4.0E-01 6.49E-01  pCilg N/A RICHRC5017V3
STRONTIUM  6.35E-02 U 4.0E-02 4.5E-02 9.18E-02  pCi/g 75.40%  RICHRCS50CE

Number of Resuits: l19 |

Result = iDL When Not Detected
{Qualifiers: U = Apalyte resuit < MDANDL,

“

Quanterra Analytical Services, inc W
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02308 [ 4919

LAB SAMPLE ID: 80401606 MATRIX: soiL

CLIENT ID: BONO9S DATE RECEIVED:  4/1/1998 3:00:00 PM

COUNTING  TOTAL REPORT METHOD
. ANALYTE RESULT Q@ ERROR(2s) ERROR({2s) MDA/DL UNIT YIELD NUMBER
WHBGHRQME—&%E-Gz J Nk NAA————3-00E-02——mgfeg— N BRAT 1 56—

AM-241 324602 J 2.56-02 2.5E-02 1.25E-02 pCilg  85.10%  RICHRCEdS?
U-234 7.69E-01 J 1.3E-01 1.8E-01 1.53E-02 pCig  T71.20%  RICHRCSd30
U-235 222602 U 2.3E-02 2.3E-02 227E-02  pCig  T71.20%  RICHRCS230
U-238 7.40E-01 J 1.3E-01 1.8E-01 227E-02  pCilg  T1.20%  RICHRC330
PU-238 1.18E-02 1.4E-02 1.4E-02 1.06E-02 pCilg  81.30%  RICHRC3)10’
PU239/40 0.00E+00 U 0.0E+00 1.2E-02 1.06E-02 pCilg  81.30%  RICHRCZ210
AM-241 -5.08E-02 U 4.5E-02 4.56-02 6.93E-02 pCig  NA RICHRC3)17
CO-60 3.60E-04 U 8.0E-03 8.0E-03 1.33E-02 pCilg  NA RICHRC3017
CS-137DA 2.08E-02 J 1.2E-02 1.2E-02 N/A pCilg  NA RICHRC3217
EU-152 1506-01 ™™ 2.2E.02 2.76-02 4.24E-02  pClg N/A RICHRCS217
EU-154 17302 U 2 6E-02 2.8E-02 448E-02 pCilg  NA RICHRC3217
£U-155 166E-02 U 2.3E-02 2.3E-02 3.60E-02 pClg  NA _ RICHRC317
K-40 9.93E+00 3.4E-01 1.0B+00 ° N/A pCilg  NIA RICHRC3247
RA-224DA 5.25E-01 2.1E-02 5.7E-02 N/A pCilg  NA RICHRCE 217
RA-226 4.03€-01 2.8E-02 4.9E-02 N/A pCilg  N/A RICHRCE217
RA-228 5.62E-01 5.8E-02 8.1E-02 N/A pClig  N/A RICHRC3217
U-238 560E-01 %  32E.01 3.3E-01 543E-01 pCilg  NA RICHRCS2¢7

STRONTIUM  8.68E-02 U 4.8E-02 5.6E-02 1.04E-01 pCiig  96.10%  RICHRCIID6

Number of Results: |1_T_1

- W\ﬁ?

5)7.‘1

Resuit = IDL When Not Detected
iQiualifiers: U = Analvte result < MDANN
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02308 [ 4919
LAB SAMPLE ID: 80401607 MATRIX: solL
CLIENT ID: BONOSG DATE RECEIVED:  4/1/1998 2:00:00 PM
COUNTING  TOTAL REPORT METHOD
_ ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT  YIELD NUMBER
W HEXCHROME—3-006-02—U NA NA—————3-80E-02—mgfkg——NfAr-——r——EPAZIE-
AM-241 1.73E-02 J 1.76-02 1.8-02  1.17E-02  pCWg  96.50%  RICHRCSCS?
U-234 8.77E-01 J 1.4E-01 1.8€-01 2.75E-02  pCilg  61.30%  RICHRC5C3O
U-235 137E-02 U 1.9€-02 20E-02  1.85E-02 pCilg  61.30%  RICHRCSC30
U-238 8.61E-01 J 1.5E-01 2.2E-01 3.13E-02 pCilg  61.30%  RICHRCEC20
PU-238 0.00E+00 #F  0.0E+00 14E-02  126E-02 pCig  67.10%  RICHRCSC10\
PU239/40 1.39E-02 1.6E-02 1.6E-02 1.26E-02  pCilg  67.10%  RICHRCSC10
AM-241 6.74E-03 U 2.4E-02 24E-02  3.79E-02 pCilg  N/A RICHRCSC 17
CO-60 124E-02 W  6.3E-03 6.4E-03 123602 pCig  NA RICHRCSC17
CS-137DA  -1.12E-03 U 6.5E-03 8.5E-03 1.058-02 pCilg  N/A RICHRCSC17
EU-152 485802 ¢ 16602 1.78-02  2.96E-02  pCig  N/A RICHRC5C 17
EU-154 - -453E-03 U 2.4E-02 24E-02  3.96E-02 pCilg  N/A RICHRCSC 47
EU-155 3.29E-02 ¥ 18E-02 1.9E-02  3.16E-02 pCilg  N/A RICHRCS5C 17
K-40 9.27E+00 3.2E-01 9.8E-01  N/A pCilg  NIA RICHRCSC17
RA-224DA 4.56E-01 2.1E-02 5.0E-02 N/A pCilg  NI/A RICHRCSC+7
RA-226 3.59E-01 2.8E-02 4.5E-02 N/A pCilg  N/A RICHRCSC 7
RA-228 4.58E-01 5.1E-02 8.8E-02 N/A pCilg  N/A RICHRCSC *
U-238 4.80E-01 2.8E-01 2.9E-01 N/A pcilg  NIA RICHRCSC7 -
STRONTIUM  6.338-02 U 4.7E-02 5.1E-02 1.11E-01  pCilg  78.30%  RICHRC5026
Number of Resulits: E
s\ﬂ\q‘(
Resuit = IDL When Not Dstected i ic .
(Q)ualifiers: U = Analyte resuit < MDA/DL. 0017 :T:T::::.T:ﬁfi:r:q = e i
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Quanterra Incorporated Services
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.

3350 George Washington Way
Richland, WA 99352

April 21, 1998

Attention: Joan Kessner

SAF Number : B98-022
Date SDG Closed : April 1, 1998
Number of Samples : Seven (7)
Sample Type : Soil

SDG Number : w02308
Data Deliverable : Summary

I Introduction

On April 1, 1998, seven 15-day priority TAT soil samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for radiochemical 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# BHIID MATRIX DATE OF RECEIPT
80401601 BON092 SOIL 4/1/98
80401602 BON093 SOIL 4/1/98
80401603 BON094 SOIL 4/1/98
80401604 BONO090 SOIL 4/1/98
80401605 BONO091 SOIL 4/1/98
80401606 BONO9S SOIL 4/1/98
80401607 BON096 SOIL 4/1/98

II. Analytical Results/Methodology

The analytical resuits 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.

GOCO19 con?”
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The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5062
Plutonium-238, -239/40 by method RICH-RC-5062
Uranium-234, -235, -238 by method RICH-RC-5062
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Chemical Analyses
Chromium Hex by EPA method 7196

M. Quality Control

The analytical results for each analysis performed under SDG W02308 include 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 resuits.

IV. Comments

Alpha Spectroscopy

Amerjcium-241 by method RICH-RC-5057

The LCS, batch blank, sample duplicate (BON094) and sample resuits are within contractual
requirements.

Plutonium-238, -239/4 method R -RC-

The LCS, batch blank, sample duplicate (BON094) and sample results are within contractual
requirements.

Uranium-234, -235, -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BON094) and sample results are within contractual
requirements.

GCGO20
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Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

The LCS, batch blank, sample duplicate (BON094) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006

The LCS, batch blank, sample duplicate (BON092) and sample results are within contractual
requirements.

Chemical Analyses

“hromium Hex PA m 71
The LCS, batch blank, sample duplicate {BONQ93) and sample results are within contractual

requirements. The MS/MSD recoveries were low at 42% and 55% respectively. The RPD of
the MS/MSD was at 29% due to matrix interference.

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:

\b@-/\< \'_ﬂ/‘ur;

Andy Kopriva
Project Manager

ceco21 M



‘Bechtel Hanford Iac. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-022-2 [P L of L
ollector C T, S— J—
MT Stankovich r“gm;:an'::;m . T"’?l':;:; IN°- "&’6‘5 E;g:l;gnr ata Tursaronnd
roject Designation mpling Location AF No- 15 Days
100 D Areas - Pull Protwocol 107-Da . rAnglm
Chest N T
oo FEL.';;%:."“ Pt e
iipped Teo ‘ Ofsite Pri Ne. “Air Bl
o | A Property nfnll&rm-; Alr Bill No.
DSSIBLE SAMPLE HAZARDS/REMARKS Prescrvation Toss A Vo Toos Col 4C Tioms
Type of Container F d G G G r
No. of Costaluer(s) ' ! ! ! 2 2
seclal Handling and/or Storage Volume 0l 6ml | 60m | Gomi 6oml 1600ml
5 Activity Scat | Chwomiam | Americkan- | Stoaten | PetPChe - See o (1) 0
[ x Hex - 7196 | 240; Inotople | 9990 - Totat | 3080 (TCL) |  Spectal
SAMPLE ANALYSIS g e & ewractions.
[’1 V220 — | l’H Loc
Sodol15 _ oléolll gt Quad
Sampie No. Matrix * Sample Date Sample Time
NOvZ Ol 8ot H4-[~F8 | 1010 L X 1 X _X
N3 D2 8ot 4-1-18 | o938 | X | X | X X | ¥ ) X B
NO94 0> Soll 4-1-18\| 202 X | X X X X, ]| ¥ Al
L []
> LAY o
o
-
1
[ &Y
[SPECIAL INSTRUCTIONS Matrix ¢
HAIN OF POSSESSION Siga/Print Names Lﬁ?ﬁ“&“ﬁ ﬁmnz'amea:’cm acknowledgea the 24-hour holding time is ot 3o
DuciTine 7777 | $0 = Salid
** Use s separate Chsia of Cusiody s eack waste site. 5o e
G Cesé Cobalt-60 [1] = Oil
' g’ ;{/; 1953 o Spoc- A bn Themiciom 241, Ut ?t] o B = Do Selts
»ora -- Y x4 D . -
W Wipe
=1 DuTiae r-‘-'ir DutcTTime VT Ve
X = Ovw
ABORATORY By Title DutorTime
. SECTION —
INAL SAMPLE | Diapossl Method Disposed By DatefTime
JISPOSITION




- v ' CHALY VP LUDIUUY/DAMELE ANALYSIS REQUEST B98-022-3 [P L o L |
Sollector : -.TupamConglet . ﬁcﬂoue No. roject Coordinstor P.h Turnsrousd
MT Stankovich *GH Hamiliton 31-0M1 KOERNER, CC 15 Days
‘roject Desigantion mplisg Location F No. y
100 D Areas - Pull Protocol 107-D3 ’ B98-022
te Chest No. Logbook Ne, ethod of Shipment
96-045 BL-1239-1 Hand Dellvered
Tipped To JOfsite Praperty Ne. Bill of Lading/Alr B No.
Quanterra 7 NA NA et
‘OSSIBLE SAMPLE HAZARDS/REMARKS Preservation ¥our ] CodddC T Nene Neso 1 Costac Name
Type of Contalucr P o) *Q 20 WQa r
No. of Coatalner(s) ! ! ! ! 2 2
pecial Handiing andor Storage Volume Vi LU 60ml S0l 1000ml
v Acivity Scan | Chromium | Americlam | Swonthmn- | FatPCBe - [Sow oo (1] 10
Hex - 7196 | 341; laotopic | 89,90 ~ Tows [ 000 TCL Special
SAMPLE ANALYSIS o | * Iosrocions.
Uremo 16 Loc,
o1 5 _ _ D 4_ Ol pH QUAD.
Sampie No. Matrix * Sample Date Sampie Time
woso O Sol “4-1-9% 053D XIX I X | X |IX, F
INOO 0S 8ol J /2% A Al X X « ® E
woos . (X 8ol £1.28 | ©0gr2d X |« | x e | e M % £
nos 07 ol 4-1-98] ofso | x| x T x| x| %]l x D
— . I
a X138
-]
T
L Siga/Pr il ead orl:sucmmm 24-bour dolding time Is M
] I **COA F00e s the 24-hour holdi o Is sot - Soi
‘HAIN OF POSSESSION mt Nemes _ likely chicvable {ox Hes Chrome by EPA 1196, " ‘ A e S
e $0 = Sold
ool - ) 200 r’ ' 4,_"7{“" 7700 | e nenseparne Chsis of ooy for cach wass s 5L - Shipe
: /J’**"* e B 7 Dew/Tiss /.3 CELA1) Gamma Spectroscopy {Cesinem-137, Cobalt-50, Eropium-152, Eaopium-134, Earopiun- °
ogiished y ., 300 "?, o A 7 AZy | 153); Gamma Spec- Add-oa (Americiun-24}, Uraniuen-238) DS - Drmtoide
" — e plege i Gt o = Do
—r s 7o : Duie/Tims iwady 2 ]Dp(joM ) Dt i: =
— L = Liqed
e — Date/Time -
Begashed By Dule/Time By : - x::ﬂu
ABORATORY Fﬂ-ﬂy Tide Dute/Time
SECTION -
WAL SAMPLE | Dispornl Mevod Disosed B Dt
MSPOSTTION
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION

LEVEL:

PROJECT: \ QO D -auey | DATA PACKAGE: W0 L30Y - @By -
VALIDATOR: Te dJec. wB: (Br DATE: SAs/s¥
CASE: SDG: 230

ANALYSES PERFORMED

J Groes #sam-so 0O Technotium-99 % \&q::m
Alpha/Beta copY copy

O Total Uranium O Redium-22 O Tritium

SAMPLES/MATRIX RONOGO , Ror 091, Forog2, RO UOKR,
foroat, @Rownogs Gowose

Sout

1. Completeness . . . . . .« . « . . e e e e e e e /A

A
Technical verification forms present? . . . . . . . . . . .. Yes No N/A
Comments:

2. InitialCaHbration.......................ﬁﬂl

Instruments/detectors calibrated within
one year of samplie analysis? ... .. ........Yes No N/A

Initial calibration acceptabie? . . . . . . . . . ... ... Yes No HN/A
Standards NIST traceable? ., . . . . . . . ¢ ... .. ..Yes No N/A
Standards Expived? . & ¢ & 4 ot 4 4 b e e e e e e e e e ... Yes No N/A

Comments:

00C0ZS



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

3. Continuing Calibration . . . .. .. « .

.
-
-«
[
.
+
[ ]

RN/A

Calibration checked within one week of samplie analysis? . . . Yes No N/A

Calibration check acceptable? . . . . . . . . . .. ... ..Yes No N/A
Calibration check standards NIST traceable? . . ... . .. . Yes No N/A
Calibration check standards expired? . ... ... .. ... Yes No N/A
Comments: '

4. Blanks . ¢ ¢ ¢ 4 4 4 e e et e e e e e et e e eae e . . ON/A
Method blank analyzed? . . .. ...............%es) No N/A
Method blank results acceptable? . . . . . ... ...... (€s ) No ,, N/A
Analytes detected in method blank? . . .. ... .. ... . (Tes ‘N/A
Field blank(s) analyzed? . . . . . v v ¢ v v v v v v v v . Yes @ N/A
Field blank results acceptable? . . . . .. ... ... ... Yes A
Analytes detected in field blank(s)? . . . ... . ... .. Yes

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

Comments: M«)"— \‘:.-Q‘., mps > g 20~ T ‘-’104»‘;1

O-23% — TfuT ol ol — ok
5. Matrix Spikes . & . v i i 4 i i e e e e e e e e e e e e e .. TZLN/A
Matrix spike analyzed? . .. ... ... ..........Yes No N/A
Spike recoveries acceptable? . . . . ... .. .......Yes No N/A
Spike source traceable? . . . . .. ... ... ... .+ .- Yes No N/A
Spike source expired? . & 4 4 ¢ 4 4 4 e 4 b e e e e e e e .. Yes No N/A
Transcription/Calculation Errors? . . « & v v v v v v v . . . Yes No N/A

Comments:

0GGOZH



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

6. Laboratory Control Samples . . . . . . . . . . . ..

1CS analyzed? & & ¢ ¢ v c 0 & o 4 e 4 e e s e s
LCS recoveries acceptable? . . . . . 4 o 4 ¢ 0 e o e o

LCS traceable? . . .. ... .. T (4 No
Transcription/Calculation Errors? . . . . + . » « v « + « « « Yes No ;
Comments: 2 ~ 23< Ly.4 3 JuT

‘ P\_j—-’l.?J( polcs T/uT

7. Chemical RECOVETY <« o ¢ v o« ¢ ¢ 4 o ¢ o o o « ¢ o o o

Chemical carrier added? . . . . . . . . . .. .. T e e e

Chemical recovery acceptable? . . . . . . .. .. .. . . No N/A
Chemical carrier traceable? . . . . « & ¢« ¢ v ¢ & o & .+« . Yes No
Chemical carrier expired? . . . . . . . . . e e e et e e s Yes No
Transcription/Calculation errors? . . . . . . « .« o o o . . Yes No
Comments:

8- Dup]icates - -« L - - - L] - . L] L] - - > - - @ = =2 &+ S 9 a4 = - > - D N/A

Duplicates Analyzed? . . . . . ¢+« « ¢ o« &
RPD Values Acceptable? . . . . . . . ..

.- & & 4 & & 2 s &

Transcript‘ion/Ca'IC}Jation E.r;ors? P AL

a = & e & & »

, v
Comments. Au gl O Z3% 023y XY L33/VO

: No N/A
. .Yes HNo N/A
. . Yes No N/A

Art2l) GEL

[
Fu 15y BU = 1SS O -~23% G et

0.\

T/vT a.Qp

) 000027



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

9. Field QC Samples v v v v v v v o o @ o = o o v o 0 . e e .. . _ON/A
Field duplicate sample(s) analyzed? . . . . « « « « « . . . . Yes N/A
Field duplicate RPD values acceptable? . .. .. ... ...Yes N Gﬁ
Field split sample(s) analyzed? . . . . . . + ¢« ¢ « « . . « « Yes @ N/A

0
Field split RPD values acceptabie? . . « « ¢« ¢« ¢ s « « - . . Yes N
Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes @’5

A
Performance audit sample results acceptable? ... .. .. . Yes Noé
Comments:

10. Holding Times

Are sample holding times acceptable? . . . . .. ... ., No N/A

Comments:

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

Results reported for all required sample anaiyses?
Results supported in rawdata? . . . . . . . .. ... ...
Results Acceptable? . . . . . . + 4 4« &« v + 4 o & '
Transcription/Calculation errors? . . . . . . . .
MDA's meet required detection limits? . . . . . .
Transcription/caiculation errors? . . . . . . . .

Comments: “E‘U—H’#@?—;——-ﬂ
£ v-23% Sk =~ 91,93, 94,9

e
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Review Comment Record (RCR) . Dae 2. Review No.
6/01/98 BHI/QA980105
3. Project 4. Page
107-D3 Page 1 of I
3. Documeps Number(s)}/Title(s) 6. Program/Project/ 7. Reviewer 8. OrigasizationfGroup 9. LocationPhone
Building Number
W02108-QES (SDG Ne. W02308) 1067-D3 - Seil Claude Stacey BHL/QA HO-16/372-9208

1. Commwe! Submilisl Approval:

10. Apsocment with ledicated commeat disposiiton(s) 1. CLOSED

@ﬁa%
AkioelOdgiatios

Ouganization Manager (Optionsl) ReviewenPoini of Coalact
Dak
Aathor/Ocighnntor
2. 1 (3. Comment(syDiscrepancy(s) (Provide technical justification for the 14.
‘Wem | comeent and delailed recommendziion of the action required #o correct/ Hokd 16.
e2selve the discropancy/problew indicated.) Point | 15. Disposilion (Provide justification If NOT accepted.) Status
| RadChem: Page 10 and 1), sample BONOS? indicales EU-154 and 155 are

below the MDA; bowever, data does net sappord this. (_k‘...“ el

2 RadChem: Page 10 asd (6, sample BONGDS indicates EU-152 is below Lhe
MDA ; however, data docs 8ol swppodt this. In additton, page 03 and 028
siates Bu-152's MDA was above the confzact MIDA; however, the MDA for .
Bu-152 is actuslly below the required 0.1 g_jbs‘__u_, o eall

3 RadChem: Page 10 and 017, sample BONGSS indicates Co-60, Bu-152, and

Bu-155 results are below the MDA, bowever, the reponed dala does sot
support this coaclusion.

e 1t

| Post-it® Fax Nole 7671 [Pl /20/gp |ides® /
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Review Comment Record (RCR) ! Date 2. Review No.
6/01/98 BHI/QA98005
3. Project 4. Page
107-D3 - Page 1 of 1
5. Document Number(s)/Tifle(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Localion/Phone
Building Nuwber
W02308-QES (SDG No. W02308) 107-D3 - Soil Claude Stacey BHLI/QA HO-16/372-9208
1. Comwrwal Sehmittl Approval; 10. Agsocrnent with Isdicated comment disposiiion(s) 11. CLOSED
Ocganization Mavager {Optionsl) Reviewsr/Foint of Contact ReviewerPoind of Contact
Dute Dale
AnthorOrigianior Autbor/Oxiginsior
1. | 13. Comment(s¥Discrepancy(s) (Provide technical justification for the 14,
Ytem | comment and detsiied recommendation of the action required fo carrect/ Hold 16,
resolve fhe discrepancy/problem indicated.) Point | 15. Disposition (Provide justification |f NOT accepled.) Status

i RadChem: Page 10 and 13, sample BON092 indicates EU-154 and 135 are
below the MDA ; however, data does not sapport this.

(&G—v—\;fww..l.

2 RadChem: Page 10 and 16, sample BONO9S indicates EU-152 is below the
MDA ; bowever, data does not support this. in addition, page 03 and 028
siates Bu-152's MDA was above the coniract MDA; however, the MDA for
Bu-152 is actually below the required 0.1

3 | RadChem: Page 10 and 017, sample BOND96 indicales Co-60, Bu-152, and
Bu-155 results are below the MDA ; however, the reportzd data does nol
support this conclusion.
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Date: 27 May 1998

To: Bechtel Hanford, Inc. {technical representative)

From: TechLaw, Inc.

Project: 100 D Area - Fuil Protocol

Subject: Radiochemistry - Data Package No. W02308-QES (SDG No. W02308)

INTRODUCTION

This memo presents the resuits of data validation on Summary Data Package No.
W02308-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested analyte
is provided in the following table.

BONO90 04/01/98 Soil c See note 1 ||
BONO91 04/01/98 Soil ‘ Cc See note 1 ‘ﬂ
BONO92 04/01/98 Soil c See note 1
BONO93 04/01/98 Soil c See note 1
BONOD94 04/01/98 Soil C See note 1
BONO95 04/01/98 Soil c See note 1 J
BONO096 04/01/98 Soil c See note 1

1 - Gamma spectroscopy {RICHR5017), alpha spectroscopy {RICHR5057/5030), and strontium-
89/90 (RICHRS006). '

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100Area Sampling and Analysis Plan {(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

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

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. If 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 blank
concentration are not qualified.

Due to positive laboratory blank results, all uranium-238 by GEA results were
qualified as estimates and flagged “J/UJ”.

Due to positive laboratory blank results, the radium-226 results in samples
BONOSO and BONO91 were qualified as estimates and flagged “J”.

All other 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 recovery range is 70% to 130%, while that for a
matrix spike is 60% to 140%. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the
yield of the tracer being used in calculating sample activity. The acceptable
range for tracer recovery is 20% to 105%. Spike sample resuits 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.

(00002



Due to an LCS percent recovery below QC limits, all uranium-238 by GEA resulits
were qualified as estimates and flagged “J/UJ”".

Due to the lack of an LCS, all piutonium-238 results were qualified as estimates
and flagged “J/UJ".

All results 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 for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less then five times the CRDL, a 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.

Due to an RPD of 188%, all GEA uranium-238 results were qualified as
estimates and flagged “J/UJ".

All other dupiicate results were acceptable.

Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the contract required MDA. The following MDAs were above the contract
required MDA: Uranium-238 (GEA) results in sampies BONO91, BONO93,
BONO94 and BONO95. All other reported MDAs were at or below the analyte-
specific CRDL.

Completeness

Data Package No. W02308 (SDG No. W02308) was submitted for validation and
verified for completeness. The completion rate was 100%.
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MA.JOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an RPD of 188%, all GEA uranium-238 results were qualified as estimates
and flagged “J/UJ”. Due to an LCS percent recovery beiow QC limits, all uranium-
238 by alpha spectroscopy results were qualified as estimates and flagged “J/UJ".
Due to the lack of an LCS, all plutonium-238 results were qualified as estimates
and flagged “J/UJ”. Due to positive laboratory blank results, all uranium-238 by
GEA results were qualified as estimates and flagged “J/UJ”. Due to positive
laboratory blank results, the radium-226 results in samples BONOSO and BONO91
were qualified as estimates and flagged “J”. Data flagged ‘J’ is an estimate, but
under the BHI validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

REFERENCES

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

DOE/RL-86-22, Rev. 1, 7100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998

000004



QY0000

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCiig)

[Project: BECHTEL-HANFORD

[Laboratory: Quanterra

Page__1

of_1

Case |soG: woz3os

Sampie Number BONOSO | BONOSA BONDS2 BOMCSY | BONOS4 | BONOSS  |BONOGS
Location 107-D3 107-D3 107-03 107-D3 107-03 107-D3 _ J107-D3
Remarks

Sampie Date 198 198 04188 f0aN1/08 04101296 D4m1m8 04/01/98
[Radiochemistry CRDL |Resuit_ |G [Resut |Q [Resutt |G [Reswit [Q jResuit |Q [Resuit |G | Resul a |Resun Resuit Result [Q [Resukt |Q [Resukt [Q |Resuit Result
[Americhum-241 0.1] v.0ose3ju | o.c0413ju 0.20§ 0.0712 0.0866 0.0324 0.0173
{Unnluln—!“ 0.1 239 0.318 0.762 0.748 0.54 0.769 0.6877
[ursntum-238 0.4 o.07e7 0.0389 ooz08{u | ootsju | o.o3se 0.0222[u [ omarfu
|uraniam-238 o] 251 0.362 0.747 0.577| 0.567 0.74 0.881
{Prutoniom-238 04| 0.0112Jud| 0.00624]us | -0.000503|uJ | 0.00835|us| o.0038]ud| 0.0182}4 olus
|Photoniem-238ie0 0.1 alu oju { ootts |u oju | 0.0407] olu | 0.0139]
[Americium-241GEA 8.4|-0.00818ju | 0.0225]u | -0.0234]u |[-0.00275]u 0.012Ju | -0.0508fu | o0.00e74ju
Icoban-s0 0.85] -0.00195]u | 0.00088jU 0.0559 ¢.0112)U | oovzz] [ o.0c036lu | o0.0124
[Costum-137DA 0.08] -0.00441}u | 0.00273J4 1.43 D.0Y04 1.49 0.0208] | -0.00142}u
|evroplem-152 0.1] -0.00434]u |-0.00092]U 0.551 0.204 0.501 0.158] 0.0485
(Evropiom-184 04} -0.0128Ju |-0.00363ju | o0.08M o.0272ju | o.0safu | 0.0173ju_|-0.00453]u
|Europlom-188 04| oowelu | cowsiu 0.0448 oo1i4ju | acsealu | ocewslu | oos2e
|Potassium-4e NA| 625 523 .61 .34 .34 9.93 9.27
|Racum-224D0 0.4 o0.184 0.159) 0.413 0.44 0.478] 0.525 0.456
[Redhem-22¢ 04l  o.aazly 0.143} 0351 0.347, 0.388} 0.403 0.358]
|Radiam-220 o1] o982 0.187| 0,432 0.47 0.439] 0.562 0.459]
{Uranium-238GEA 01| oaisfy 0.12tju 0,323}d 0.3uJu]  o.4osjul 0.56|UJ 0.48]y
Strontium-0 sl ooi2slu | oowelu | ocovee|u | o.oz218u | vos3sju | oosssju | o.0s33ju

N/A = Not Applicable




SAMPLE RESULTS

(ﬁ/}‘uanterra

Environmental

Services

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02308 [ 4919
LAB SAMPLE ID: 80401601 MATRIX: sSoiL
CLIENT ID: BON092 DATE RECEIVED:  4/1/1988 3:00:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDAADL UNIT YIELD NUMBER
v’ AM-241 2.05E-01 J 6.3E-02 7.4€-02  1.32E-02 pCilg  82.00%  RICHRCSCST
U-234 7.62E-01 J 1.5E-01 2.0E-01 2.84E-02 pCilg  60.50%  RICHRCSC3
U-235 2.06E-02 U 2.4E-02 2.56-02 2.84E-02 pCilg  60.50%  RICHRCSCID
U-238 7.47E-01 J 1.5E-01 2.0E-01 3.526-02 pCilg  60.50%  RICHRCSC2d
PU-238 -5.03-04 ¥ 1.0E-03 1.0E-03 2.53E-02 pClg  B84.00%  RICHRCSC:ol
PU239/40 1.16E-02 U 1.8E-02 1.8E-02 2.87E-02 pClg  B4.00%  RICHRCEC®D
AM-241 -2.34E-02 U 3.4E-02 3.4E-02 5.56E-02  pCig N/A RICHRCSC 7
CO-60 5.59E-02 1.8E-02 1.96-02 N/A pCilg  N/A RICHRCSC* T
CS-137DA 1.43E+00 3.6E-02 1.5E-01 N/A pCilg  N/A RICHRCSC 7
EU-152 5.51E-01 4 6E-02 7.2E-02 N/A pCilg  NIA RICHRCSC 7
EU-154 8.31E-02 M F  26E-02 2.8E-02 512E-02  pCig N/A RICHRC5C" T
EU-155 446802 WM 27802 . 2.7E-02 440E-02 pCilg  N/A RICHRCSS "7
K-40 8.61E+00 3.5E-01 9.3E-01 N/A pCiig  N/A RICHRCSC* 7
RA-224DA 4.13E-01 2.4E-02 4.8€-02 N/A pCilg  N/A RICHRCSS* T
RA-226 3.51E-01 3.4E-02 4.9E-02 N/A pCilg  NI/A RICHRCSC" T
RA-228 4.32E-01 5.9E-02 7.3E-02 N/A pPClg  N/A RICHRCSC* 7
U-238 3.23E-01 3.1E-01 3.1E-01 N/A pCilg  N/A RICHRCS5C ™2
STRONTIUM  7.99£.02 U 5.1E-02 5.7E-02 1.156-01  pCilg  83.20%  RICHRCE(ZS

Number of Results: Eﬁ:

frel

Resuit = IDL When Not Detected

(Qjualifiers: U= Analyte result < MDAIDL,

AT AYANAT. Be

Quanterra Analytical Services, Inc
rptChemRadSamoie: v3.41
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Qluanterra

&ﬁmmmul

Services

- SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02308 [ 4819
LAB SAMPLE ID: 80401606 MATRIX: SOiL
CLIENT ID: BONO9S DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING TOTAL REPORT METHOD
. ANALYTE  RESULT Q ERROR(2s) ERROR(25) MDAIDL UNMIT YIELD NUMBER
ﬁ AM-241 3.246-02 J 2.56-02 2.56-02 1.256-02  pCilg 85.10%  RICHRCS057
U-234 7.69€-01 J 1.3E-1 1.8E-01 1.53E-02 pCi/g T1.20% RICHRCZ030
U-235 222802 U 2,3E-02 2.36-02 227E-02  pCig 71.20%  RICHRC3230
U-238 7.40E-01 J 1.3€-01 1.8E-01 2.27E-02  pCilg 71.20%  RICHRCZ030
PU-238 1.18E-02 1.4E-02 1.4E-02 1.06E-02  pCi/g 81.30%  RICHRCE10’
PU239/40 0.00E+00 VU 0.0E+00 1.2E-02 1.06E-02 pCig  81.30%  RICHRCEMD
AM-241 -5.088-02 U 4.5E-02 4.5€-02 8.93E-02  pClg  NA RICHRCS017
C0-60 3.60E-04 U 8.0E-03 8.0E-03 1.33E-02  pCifg NA RICHRC2017
CS-137DA 2.08E-02 J 1.2E-02 1.2€-02 N/A pCilg NA RICHRCS217
EU-152 1.50-01 &/ 22E.02 27602  424E-02 pCUg  NA RICHRCE217
EU-154 1.73E-02 U 2.6E-02 2.6E-02 4.48E-02  pCilg NIA RICHRCS217
EU-155 1.866E-02 U 2.3E-02 2.3E-02 3.60E-02  pCilg NA _ RICHRC3217
K-40 9.93E+00 3.4E-01 1.0E+00D ‘ NJA pCi/g NIA RICHRCE247
RA-224DA 5.25E-01 2.1E-02 5.7E-02 N/A pCifg NA RICHRCE217
RA-226 4.03E-01 2.8E-02 4 9E-02 N/A pCi/g N/A RICHRCE217
RA-228 5.62E-01 5.8E-02 8.1E-02 N/A pCilg N/A RICHRGE217
U-238 5.80E-01 AW 3.2E-01 3.38-01 543E-01  pCilg NIA RICHRC3: 17
STRONTIUM  8.68E-02 U 4.8E-02 5.6E-02 1.04E-01  pCilg 98.10%  RICHRC3I06
Number of Results: E ]
5)1‘1 \Cﬂ
Resuil = IDL When Not Detected Quanterra Analytical Services, Inc y
{Qjualifiers: U = Analvte resuit < MDAMDL. IAVAT AN AT Ki R DL L R b DR



(ﬁ%‘uanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02308 [ 4919
LAB SAMPLE ID: 80401607 MATRIX: SOIL
CLIENT ID: BONOS6 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD
_ ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDANDL UNIT YIELD NUMBER
W HEXGHROME ——3-00E-a2—L NiA Nt —3-00E-02——mofg—NiA————EPAFIES-
AM-241 1.73E-02 J 1.7€-02 1.86-02  '1.17E.02  pCilg  96.50%  RICHRCSCS7
U-234 6.77E-01 J 1.4E-01 1.8E-01 2.75E-02 pCilg 61.30% RICHRCSCE0
U-235 1.37E-02 U 1.9€-02 2.0E-02 1.85E-02  pCilg  61.30%  RICHRC5230
U-238 8.61E-01 J 1.5E-01 2.2E-01 3.13E-02 pCilg  61.30%  RICHRCSC3
PU-238 0.00E+00 M  0.0E+00 1.4E-02 126E-02 pCilg  67.10%  RICHRCSCt0 !
PU239/40 1.36E-02 1.6E-02 1.8E-02 1.26E-02  pCWg  67.10%  RICHRCSC:O
AM-241 6.74E-03 U 2.4E-02 2.4E-02 3.79E-02 pCilg  N/A RICHRCSC :7
CO-60 124602 W 63E-03 6.4E-03 1.23E-02  pCig N/A RICHRCSC17
CS-137DA  -1.12E-03 U 6.5E-03 8.5E-03 1.058-02 pCilg  N/A RICHRCSC17
EU-152 s8sE-02 ¥ 1602 1.76-02 296E-02 pCilg  NIA RICHRCST17
EU-154 - -453E-03 U 2.4E-02 2.4E-02 3.96E-02 pCilg N/A RICHRCSC 17
EU-155 3.296-02 ¥  18E-02 1.98-02  3.16E-02 pCig  N/A RICHRCSC:7
K-40 9.27E+00 3.2E-01 98E.01 - N/A pCilg  N/A RICHRCSC17
RA-224DA 4.56E-01 2.1E-02 5.0E-02 N/A pCilg  NIA RICHRCSC 37
RA-226 3.59E-01 2.8E-02 4.5E-02 N/A pCilg  N/A RICHRCSC:7
RA-228 4.59E-01 5.1E-02 6.8E-02 N/A pCilg N/A RICHRCSC -7
U-238 4,80E-01 2.8E-01 2.9E-01 N/A pCilg  N/A RICHRCSC "7 -
STRONTIUM  8.33E-02 U 4.7E-02 5.1E-02 1.11€-01  pCilg  78.30%  RICHRCSCO8
Number of Resuits: E
.la¢

5\

Result = (DL When Not Detected Quanterra Anaiytical Services, Inc L.
{Qjualifiers: U = Analyte resuit < MDANIDL, rotChemRadCamnia: vl 41 1M



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

9. Field QC Samples . o o ¢« ¢ ¢ 4 o o « ¢ o a o v o« o o o o o . .« . _COIN/A
Field duplicate sample(s) analyzed? . . . » « « « « « « . . . Yes N/A
Field duplicate RPD values acceptable? . . .. . ... .. . Yes (Ef)

No
Field split sampie(s) analyzed? . . . . « « + « =« ¢ « « « +. . Yes Q) N/A
Field split RPD values acceptable? . . . . . ¢ ¢ o« <« . o Yes N
Performance audit sample{s) analyzed? . . . « « . « « . « . . Yes ijs A
Performance audit sample results acceptable? . .. .. ... Yes No (ngl
Comments:

10. Holding Times

Are sample holding times acceptable? . . . . . . .. .

Comments:

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

Results reported for all required sample analyses? . . . .
Results supported in raw data? . . . . . . . . . .. .. ..
Results Acceptable? . . . . & ¢ ¢ 4 ¢ ¢ ¢ « &« o = & ; . e .
Transcription/Calculation errors? . . . . « + « ¢« v ¢ « . &
MDA's meet required detection limits? . . . . . . . . . . .
Transcription/calculation errors? . . . « « ¢« ¢« « o . . . . . Yes No (K/

Comments: —&M@M
£ 0-213y Seb — 94,93, 94,95

yr e
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Date: 27 May 1998

To: Bechtel Hanford Inc. (technical representative)

From: TechlLaw, Inc.

Project: 100 D Areas - Full Protocol

Subject: Pesticide/PCB - Data Package No. W02308-QES {SDG No. W02308)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
W02308-QES prepared by Quanterra Environmental Services (QES). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

BONO90 04/01/98 Pest/PCBs by EPA 8080
BONG91 04/01/98 Soil c Pest/PCBs by EPA 8080
BONO92 04/01/98 Soll Cc Pest/PCBs by EPA 8080
BONO93 04/01/98 Soil o Pest/PCBs by EPA 8080
BONO94 04/01/98 Soll Cc Pest/PCBs by EPA 8080
BONO95 04/01/98 Soil c Pest/PCBs by EPA 8080
BONOS6 04/01/98 Soll c Pest/PCBs by EPA 8080

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Remedial Action Sampling and Analysis Plan
{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

000L0ul



DATA QUALITY OBJECTIVES
¢ Holding Times

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

If holding times are exceeded by less than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ"
for non-detects. If holding times are exceeded by greater than two times the
timit, all associated detected sample results are qualified as estimates and
fiagged "J" and all non-detects are rejected and flagged "UR".

Holding times were met for all samples.

e Blanks

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

All method blank target compound results were acceptable.

* Accuracy

Matrix Spike/Matrix Spike Duplicate R .

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using six compounds and must be within the
established laboratory quality control limits of 70-130 percent. If spike
recoveries are outside control limits, detected sample results less than 5 times
the spike concentration are qualified as estimates and flagged "J”. Undetected
sample results with spike recoveries outside control limits are qualified as
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estimates and flagged "UJ". Sample results greater than five times the spike
concentration require no qualification.

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

Surrogate Recovery

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

All surrogate recovery results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Sampl

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

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

Detaction Levels

Reported laboratory detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the required criteria. The reported analytical
detection level for toxaphene was above the CRQL in all samples. Under the BHI
statement of work, no qualification is required. All other reported detection
levels were at or below the CRQL. Under the BH| statement of work, no
gualification is required.
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* Completeness
Data Package No. W02308-QES (SDG No.W02308} was submitted for validation

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

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found

BEFERENCES

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

DOE/RL-96-22, Rev. 1, 700 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Date: 27 May 1998
To: Bechtel Hanford Inc. (technical representative}
From: TechlLaw, Inc.

Project: 100 D Areas - Full Protocol
Subject: Inorganics - Data Package No. W02308-QES (SDG No. W02308)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02308-
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
table.

the following

BONO90 04/01/98 Soil o Hexavalent Chromium (EPA 7196)
BONO91 04/01/98 Sail Cc Hexavalent Chromium (EPA 71986}
BONO92 04/01/98 Soil c Hexavalent Chromium {EPA 7196)
BONO93 04/01/98 Soll c Hexavalent Chromium (EPA 7196)
BONOS4 04/01/98 Soil Cc Hexavalent Chromium (EPA 7198)
BONO95 04/01/98 Soil c Hexavalent Chromium (EPA 71986)
BONO96 04/01/98 Soil C Hexavalent Chromium (EPA 7196)

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (May 1998).
Appendices 1 through 5 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.

Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times 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 24 hours for hexavalent
chromium,

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 resulits,
samples with digestate concentrations (in ug/L) less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit {CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the 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 acceptabie.

* 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 resuit 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". Finally, for
samples with a spike recovery greater than 130% and a sample result less than
the IDL, no qualification is required.

Due to matrix spike recoveries below QC limits, all hexavalent chromium results
were qualified as estimates and flagged “J/UJ".

Precision
Laboratory Duplicate Sampies

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogensity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sampie
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 qualifiad 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".

Due to matrix spike duplicate RPDs outside QC limits, all ICP analytes in both
samples were qualified as estimates and flagged “J/UJ".

All laboratory duplicate recovery results were acceptable.

¢ Analytical Detection Levels

Reported analytical detection levels are compared against CRDLs to ensure that
laboratory detection levels meet the required criteria. All reported laboratory
detection levels met the analyte specific CRDL.

s Completenass

Data package No. W02308-QES (SDG No. W02308) was submitted for validation
and verified for completeness. The completion percentage was 100%.
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MAJOR DEFICIENCIES

Ndne found.

MINOR DEFICIENCIES

Due to matrix spike recoveries below QC limits, all hexavalent chromium resuits
were qualified as estimates and flagged “J/UJ”. 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, 7100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998,
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Date: 27 May 1998
To: Bechtel Hanford, Inc. (technical representative}
From: TechLaw, Inc.

Project: 100 D Area - Full Protocol
Subject: Radiochemistry - Data Package No. W02308-QES (SDG No. W02308)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
WO02308-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested analyte
the following table.

is provided in

BCNO90 04/01/98 Sail C See note 1 ||
BONO91 04/01/98 Soil Cc See note 1
BONOQS2 04/01/98 Soil c See note 1
BONOS93 . 04/01/98 Soil c See note 1 ||
BONO94 04/01/98 Soil c See note 1 ||
BONO9S 04/01/98 Soil c | See note 1
BONO96 04/01/98 Soil Cc See note 1

1 - Gamma spectroscopy (RICHR5017), alpha spectroscopy (RICHRE057/5030), and strontium-
89/90 (RICHR5006).

Data validation was conducted in accordance with the BH! validation statement of
work (BHI 1897) and the 100Area Sampling and Analysis Plan {May 1998).

Appendices 1

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

through 5 provide the following information as indicated below:

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Qualified Data Summary and Annotated Laboratory Reports
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 all analytes is 6 months.

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. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results !ess 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 blank
concentration are not qualified.

Due to positive laboratory blank results, all uranium-238 by GEA results were
qualified as estimates and flagged “J/UJ".

Due to positive laboratory blank results, the radium-226 results in samples
BONOSO and BONOS1 were qualified as estimates and flagged “J”.

All other 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
faboratory control sample recovery range is 70% to 130%, while that for a
matrix spike is 60% to 140%. !n addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the
yield of the tracer being used in calculating sample activity. The acceptable
range for tracer recovery is 20% to 105%. Spike sample results outside the
above ranges result in associated sample results being qualified as estimates,
rejected, or not qualified, depending on the activity of the individual sample.
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Due to an LCS percent recovery below QC limits, all uranium-238 by GEA resuits
were qualified as estimates and flagged “J/UJ".

Due to the lack of an LCS, all plutonium-238 results were qualified as estimates
and flagged “J/UJ".

All results 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 for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less then five times the CRDL, a 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.

Due to an RPD of 188%, all GEA uranium-238 results were quaiified as
estimates and flagged “J/UJ".

All other duplicate results were acceptable.

Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the contract required MDA. The following MDAs were above the contract
required MDA: Uranium-238 (GEA) results in samples BONO91, BONO93,
BONO94 and BONO96. All other reported MDAs were at or below the analyte-
specific CRDL.

Completeness

Data Package No. W02308 (SDG No. W02308) was submitted for validation and
verified for completeness. The completion rate was 100%.
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MA.JOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an RPD of 188%, all GEA uranium-238 results were qualified as estimates
and flagged “J/UJ”. Due to an LCS percent recovery below QC limits, all uranium-
238 by alpha spectroscopy results were qualified as estimates and flagged “J/UJ".
Due to the lack of an LCS, all plutonium-238 results were qualified as estimates
and flagged “J/UJ”. Due to positive laboratory blank results, all uranium-238 by
GEA results were qualified as estimates and flagged “J/UJ”. Due to positive
laboratory blank results, the radium-226 results in samples BONO20 and BONOS1
were qualified as estimates and flagged “J”. Data flagged ‘J’ is an estimate, but
under the BHI validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

BEFERENCES

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

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plah,
U.S. Department of Energy, May 1998
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Y0000

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCilg)

Project: BECHTEL-HANFORD

Laboratory: Quanterra

Page__1 of _1

Case |spG: wo2308
Sample Number BONOSO BONOS1 BON092 BONDG3 BONOS4 BONO?S  [BONOYE
Location 107-D3 107-D3 107-D3 107-D3 107-D3 107-03  [107-D3
Remarks
|sampts Date 04/01/08  104/01/98 o401s8  fooo1me  [o4o1/e8  [o401/88 joa/nisee
[Radiochemistry CROL [Resuit |G |Result |Q |Resuit  |Q [Result [Q [Resuit Q [Resuit |Q [Result |Q [Reauit [Q [Result Result Result Resutt [Q [ResuMt Result
[Americium-241 0.1] 0.00583|u | 0.00413{U 0.205 0.0712 0.0866 0.0324 0.0173
[urantum-234 0a] 23 0.318 0.762 0.748 064 0.769] 0.677
{uranium-235 04| o.o787 0.0369 0.0208]U p.016ju | o0.0358 oo22z2{u | oo1azfu
|uraniem-238 04| 251 0.362 0.747| 0.577| 0.567 0.74 0.861]
IPtutonium-238 04| o.0112|us | 0.00624]ud | -0.000503us | n.00s3s|us| o.003sjus| o.ote2ls ofu
Plutonium-230/40 0.1 olu oju | ooneu ofu | o.0407 olu | o0.0138]
Americium-241GEA o.1]-0.00s18fu | -0.0225{u | -0.0234]u |-c.00275]u 0.012Ju | -0.0508]u | 0.00674)u
|cobatt-s0 0.08] -0.00185[U_| 0.0008alu 0.0559 0.0112(u | 0.0722 0.00038]Ju | o.0124
[Costum-137DA 0.05| 0.00441]u | 0.00273]u 1.43 0.0194 1.49] o.0208] [-0.00112]y
|europium-152 0.1]-0.00434[0 |-c.00082]u 0.551 0.204 0.501| 0.158 0.0485|
|Europium-154 0.4] -0.0128lu |-0.00383[U 0.0831 0.02r2ju | cos41fu | o.0173ju [-0.00453)u
|[Ewropium-188 0.4] ooesju | o.es03ju 0.044¢ o0114lu | oo3sau | o.o1sslu | o.0320
|Potassium-40 NA] 825 5.23] 8.61 2.4 9.34 9.93 9.7
[Racium-22400 04] o184 0.150 0.413} 0.44 0.478 0.525 0.456]
|Radium-228 o1} 0142}y 0.143[3 0.351 0.347 0.386 0.403] 0.359]
|Radium-228 04f  0.182 0.187 0.432 0.47 0.439 0.562] 0.4560]
{Uranium-238GEA 01! 0315l o.121Ju) 0.3z3fy 0.334/ui]| oa4oslus}  osslw 0.48[J
|stromium-80 1} oo01z2sju | o0.017sju o.0790lu | 00216]U | o.0s3sju | o.esslu | o.0833u
.

N/A = Not Applicable




1)
uanterra
: Environmental
Services

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland

SDG: /RPTGRP: WO02308 [ 4919
LAB SAMPLE ID: 80401601 MATRIX: SOIL
CLIENT ID: BON092 DATE RECEIVED:  4/1/1988 3:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
{W AM-241 2.05e-01 J 6.3E-02 7.1E-02 1.32E-02  pCigg 82.00% RICHRCECST
U-234 7.62E-01 J 1.5E-01 2.0E-01 2.84E-02  pCifg 60.50% RICHRCSEC 30
U-235 2.06E-02 U 2.4E-02 2.58-02 2.84E-02  pCig 60.50% RICHRCECS
U-238 7.47E-01 J 1.5€-01 2.0E-01 3.52E-02 pCifg 60.50% RICHRCSCZO
PU-238 -5.03E-04 ¥ 1.0E-03 1.0E-03 2.53E-02  pCilg 64.00% RICHRCSC 103
PU239/40 1.16E-02 U 1.8E-02 1.8E-02 2.87E-02  pCilg 64.00% RICHRCSC D
AM-241 -2.34E-02 U 3.4E-02 3.4E-02 5.56E-02  pCilg N/A RICHRCSC7
CO-60 5.59E-02 1.8E-02 1.9E-02 N/A pCi/g N/A RICHRCSGC Y
CS-137DA 1.43E+00 3.6E-02 1.5E-01 N/A pCi/g N/A RICHRCSC 7
EU-152 5.51E-01 4.6E-02 7.2E-02 N/A pCi/g N/A RICHRCSC 7
EU-154 8.31E-02 M #  26E-02 2.8E-02 5.12E-02  pCilg N/A RICHRCSC* 7
EU-155 4 46E-02 W P 27802 2.7E-02 4.40E-02  pCi/g N/A RICHRCEC "7
K-40 8.61E+00 3.5E-01 9.2E-01 N/A pCilg N/A RICHRCEC 7
RA-224DA 4.13E-01 2.4E-02 4.8E-02 N/A pCilg N/A RICHRCEL-T
RA-228 3.51E-01 3.4E-02 4.9E-02 N/A pCiig N/A RICHRCSC 7
RA-228 4.32E-01 5.9-02 7.3E-02 N/A pCifg N/A RICHRCS5C* 7
U-238 3.23E-01 3.1E-01 3.1E-01 N/A pCirg N/A RICHRCS5C* 7Y
STRONTIUM 7.99E-02 U §.1E-02 5.7E-02 1.15€-01 pCi/g 83.20% RICHRCECCS
Number of Resuits: @
Result = IDL When Not Detected Quanterra Analytical Services. Inc
(Oualfiers: 7 Arayie mit O L enenan weveRsmean LG



r 1)
Q//uanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02308 [ 4919
LAB SAMPLE ID: 80401606 MATRIX: SOIL
CLIENT ID: BONOS5 DATE RECEIVED:  4/1/1998 3:00:00 PM
COUNTING  TOTAL REPORT METHOD

- ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER

bl |

AM-241 3.24E-02

J 2.5E.02 2.5E-02 1.25E-02 pCilg  85.10%  RICHRCS057
U-234 7.69E-01 J 1.3E-01 1.8E-01 1.53E-02  pCVg  71.20%  RICHRCZd30
U-235 2.22E-02 U 2.3E-02 2.3E-02 2.27E-02  pCifg 7120%  RICHRC3230
U-238 7.40E-01 J 1.3E.01 1.8E-01 2.27E-02  pCifg 71.20%  RICHRC3030
PU-238 1.18E-02 1.4E-02 1.4E-02 1.06E-02  pCiig §1.30%  RICHRC3010J
PU239/40 0.00E+00 U 0.0E+00 1.2E-02 $.06E-02  pCilg  81.30%  RICHRC3010
AM-241 -5.08E-02 U 4 5E-02 4.5E-02 6.93E-02 . pCilg N/A RICHRCE17
CO-60 3.60E-04 U 8.0E-03 8.0E-03 1.336-02 pCilg  NA RICHRC3017
CS-137DA 2.08E-02 J 1.2E-02 1.2E-02 N/A pCilg  NA RICHRC3217
EU-152 1.50E-01 & 22802 2.7E-02 4.24E-02  pCilg NA RICHRCS217
EU-154 - 173E-02 U 2.6E-02 2.6E-02 448E-02  pCilg N/A RICHRCZ17
EU-155 1.66E-02 U 2.3E-02 2.3E-02 3.60E-02  pCilg N/A _ RICHRC3217
K-40 9.93E+00 3.4E-01 1.0E+00 ° N/A pCilg N/A RICHRC3217
RA-224DA 5.25E-01 2.1E-02 5.7E-02 N/A pCirg N/A RICHRC317
RA-226 4.03E-01 2.8E-02 4.9E-02 N/A pCily N RICHRC3217
RA-228 5.62E-01 5.8E-02 8.1E-02 N/A pcilg  NIA RICHRCS:7
U-238 5.60E-01 A% 32E.09 3.3E-01 5.43E-01 pCilg  NA RICHRCA 17U
STRONTIUM 8.68E-02 U 4.8E-02 5.6E-02 1.04E-01 pCilg 96.10% RICHRCE08

Number of Results: IE

W\ev

Resuijt = IDL When Not Detected Quanterra Analytical Services, inc
{Qlualkifiers: U= ﬁna‘l.yte result < MDAIDL, GOG016 rptChemRadSample: v1.41 M



@uanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02308 [ 4919
LAB SAMPLE ID: 80401607 MATRIX: SoIL
CLIENT ID:  BONOSG DATERECEIVED:  4/1/1998 3;00:00 PM
COUNTING TOTAL REPORT METHOD

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

AM-241 1.73E-02 J 1.7€-02 1.8E-02 1.17€-02  pCilg 96.50% RICHRCSC57
U-234 6.77E-01 J 1.4E-01 1.8E-01 2.75E-02  pCig 61.30% RICHRC5C30
U-235 137E-02 U 1.8E-02  20E-02 1.85E-02  pCilg 61.30% RICHRCSC30
U-238 8.61E-01 J 1.5E-01 2.2E-01 3.13E-02  pCig 61.30% RICHRCSR30
PU-238 0.00E+00 MW"  0.0E+00 1.4E-02 1.26E-02 pCilg  67.10%  RICHRCSC10 V]
PU239/40 1.39E-02 1.6E-02 1.6E-02 1.26E-02  pCilg 67.10%  RICHRCSC:0
AM-241 6.74E-03 U 2.4E-02 2.4E-02 3.79E-02  pCiig N/A RICHRCSC 37
Co-60 124802 WP 63E03 8.4E-03 1.238-02  pCilg N/A RICHRCSC17
CS-137DA -1.12E-03 U 6.5E-03 6.5E-03 1.05E-02  pCilg N/A RICHRCSC 17
EU-152 s856-02 ¥ 16E.02 17E-02  2.96E-02 pCilg  N/A RICHRCSC17
EU-154 - -453E-03 U 2.4E-02 2.4E-02 3.96E-02  pCig N/A RICHRCS5C7
EU-155 3.20E-02 A 1.8E-02 1.9E-02 3.16E-02  pCig N/A RICHRCSC17
K-40 9.27E+00 3.2E-01 9.8E-01 - N/A pCilg  N/A RICHRCSZ17
RA-224DA 4,56E-01 2.1E-02 5.0E-02 N/A pCilg N/A RICHRCSC+47
RA-226 3.59E-01 2.8E-02 4.5E-02 N/A pCilg N/A RICHRCS5C 7
RA-228 4 59E-01 5.1E-02 6.8E-02 N/A pCilg N/A RICHRCSC47
U-238 4.80E-01 2.8E-01 2.9E-01 N/A pCilg  N/A RICHRCSC17 3
STRONTIUM  6.33E-02 U 4.7E-02 §1E-02  1.11E-01  pClg  7B.30%  RICHRCSO6
Number of Results: {19
5‘,_1\%(

Resuit = IDL When Not Detected Quanterra Analytical Setvices, In¢ o
{Q)ualifiers: U = Analyte resuit < MDA/DL, rptChemRadSample: v3.41 M
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9. Field QC Samples . « 4« ¢ v ¢ ¢ ¢ o o o o o o o o o o o . . - . - _ON/A
Field duplicate sample(s) analyzed? . . . . . . . . . . .. . Yes A
Field duplicate RPD values acceptable? . . « « « o « . o . . Yes

No
Field split sample(s) analyzed? . . « « v « ¢« ¢ =« v « « « + + Yes @ N/A
Field split RPD values acceptable? . . . .+« ¢« ¢+ -+ . .. Yes No
Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes @ A
Performance audit sample results acceptable? . .. ... . . Yes No@
Comments:

10. Holding Times

Are sample holding times acceptable? . . . .. .. .. . No N/A

Comments:

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

Results reported for all required samplie analyses? . . . . . No N/A
Results supported in raw data? . . . . . . . ... ... .. Yes No
Results Acceptable? . . . . . . ¢ ¢« ¢ 4 ¢ « v « & . e . tlo
Transcription/Calculation errors? . . . . . .. ... ... .Yes No w
MDA's meet required detection limits? . . . . . .. . . . . . Yes N
Transcription/calculationerrors? . . . . . . . . ... ... Yes HNo

Comments: —E—UM#G&S——-%
£ 0-23y St~ Q163,954,935
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Date: 27

May 1998

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 100 D Areas - Full Protocol

Subject: Pesticide/PCB - Data Package No. W02308-QES (SDG No. W02308)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
WO02308-QES prepared by Quanterra Environmental Services {(QES). A list of the

samples validated along with the analyses reported and the method of analysis is
provided in the following table.

BONO90 04/01/98 Soil C Pest/PCBs by EPA 8080
BONO091 04/01/98 Soil c Pest/PCBs by EPA 8080
BONO92 04/01/98 Soil c Pest/PCBs by EPA 8080
|| BONQ93 04/01/98 Soil c Pest/PCBs by EPA 8080
Il BONO94 04/01/98 Soil Cc Pest/PCBs by EPA 8080
BONO95 04/01/98 Soil Cc Pest/PCBs by EPA 8080
BONO96& 04/01/98 Soill c Pest/PCBs by EPA 8080

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Remedial Action Sampling and Analysis Plan

{May 1998).

Appendices 1 through 5 provide the following information as

indicated below:

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

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES
¢ Holding Times

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

If holding times are exceeded by less than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ"
for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detected sample results are qualified as estimates and
flagged "J" and all non-detects are rejected and flagged "UR".

Holding times were met for all samples.

¢ Blanks

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

All method blank target compound results were acceptable.

¢ Accuracy

Matrix Spike/Matrix Spike Dupli R ,

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using six compounds and must be within the
established laboratory quality control limits of 70-130 percent. If spike
recoveries are outside control limits, detected sample results less than 5 times
the spike concentration are qualified as estimates and flagged "J". Undetected
sample results with spike recoveries outside control limits are qualified as

00000<



estimates and flagged "UJ". Sample results greater than five times the spike
concentration require no qualification.

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

Surrogate Recovery

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

All surrogate recovery results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Sampl

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

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

Detection Levels

Reported laboratory detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the required criteria. The reported analytical
detection level for toxaphene was above the CRQL in all samples. Under the BH!
statement of work, no qualification is required. All other reported detection
levels were at or below the CRQL. Under the BHI statement of work, no
qualification is required.
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¢ Completeness
Data Package No. W02308-QES (SDG No.W02308) was submitted for validation

and verified for completeness. The completion rate 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 FPlan,
U.S. Department of Energy, May 1998.
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Date: 27 May 1998

To: Bechtel Hanford Inc. (technical representative)
From: TechbLaw, Inc,

Project: 100 D Areas - Full Protocol

Subject: Inorganics - Data Package No. W02308-QES (SDG No. W02308)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02308-
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.

BONGC90 04/01/98 Hexavalent Chromium (EPA 7196)

BONO91 04/01/98 Hexavalent Chromium (EPA 7198)

BONO092 04/01/98 Hexavalent Chromium (EPA 7198)

BCONO093 04/01/98 Hexavalent Chromium (EPA 7196)

BCNQ94 04/01/98 Hexavalent Chromium (EPA 7196)

BONOQ95 04/01/98 'Hexavalent Chromium (EPA 71986)

Hexavalent Chromium (EPA 7196)

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (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 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 24 hours for hexavalent
chromium.

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 resulits,
samples with digestate concentrations (in ug/L) less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

in the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit {CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the 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 Soil

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”. Finally, for
samples with a spike recovery greater than 130% and a sample result less than
the IDL, no qualification is required.

Due to matrix spike recoveries below QC limits, all hexavalent chromium results
were qualified as estimates and flagged “J/UJ”.

Precision
Laboratory Duplicate Samples

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 resuits less than five times the CRDL. Sample results
outside the criteria are qualified as estimates and flagged "J/UJ".

Due to matrix spike duplicate RPDs outside QC limits, all ICP analytes in both
samples were qualified as estimates and flagged “J/UJ".

All laboratory duplicate recovery results were acceptable.

e Analytical Detection Levels

Reported analytical detection levels are compared against CRDLs to ensure that

laboratory detection levels meet the required criteria. All raported laboratory

detection levels met the analyte specific CRDL.

* Completeness

Data package No. W02308-QES (SDG No. W02308) was submitted for validation
and verified for completeness. The completion percentage was 100%.
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MA,.JOR DEFICIENCIES

Ndne found.

MINOR DEFICIENCIES

Due to matrix spike recoveries below QC limits, all hexavalent chromium results
were qualified as estimates and flagged “J/UJ”. 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, Bechte! Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 7100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1298.
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Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352 BHI Sample

Management

Aftn: BH! Sampie Management
MO-105/300 Area

MSIN: LD-20

Phone: 373-5665

FAX: 373-6725

Fax

T Beuce Chaistian rom  Ocauctte Duuwcan,

Faxe 73775 -5(5) Pages: .}
Phone: Date: g[u(
Re: cC:

O Urgent O For Review [ Please Comment [J]Please Reply O] Pleass Recycle

® Comments:

Beuce  — H’aze 'S C lﬁ-u.defs Commer s —
“end™ G E ha ( +» e liec—t aslcc‘uq
i‘( |AP_ \Aus OJ-\.\L.&) G e ts —— :}‘CCH,(&H < O




Review Comment Record (RCR)

1. Date

2. Review No.

6/01/98 BHI/QA98005
3. Project 4. Page
107-D3 Page 1of 1
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
W02308-QES (SDG No. W2308) 107-D3 — Soil Claude Stacey BHI/QA H0-16/372-9208
17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED
Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date
Author/Originator Author/Originator
12. 13. Comment(syDiscrepancy(s) (Provide technical justification for the 14.
Itern | comment and detailed recommendation of the action required to correct/ Hold 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status
I RadChem: Page 10 and 13, sample BON092 indicates EU-154 and 155 are
below the MDA ; however, data does not support this.
2 RadChem: Page 10 and 16, sample BON095 indicates EU-152 is below the
MDA; however, data does not support this. In addition, page 03 and 028
states Eu-152’s MDA was above the contract MDA; however, the MDA for
Eu-152 is actually below the required 0.1.
3 RadChem: Page 10 and 017, sample BON096 indicates Co-60, Eu-152, and

Eu-155 results are below the MDA; however, the reported data does not
support this conclusion.




Bechtel Hanford, Inc. - ;

3350 George Washington Way

Richland, WA 99352 BHI Sample
Management

Attn: BHI Sample Management

MO-105/300 Area

MSIN: LO-20
Phone: 373-5665
FAX: 373-6725
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05/19/98 07:38 50937368725 BHI SAMPLE MGT

g ool

SRETEETELLERRERLRSLRLERERRE
5% ACTIVITY REPORT 5%
FEEEXEETRSEERALLLESXSUSREREE

TRANSMISSION OK

TX/RX NO. 8060

CONNECTION TEL 12815302191
CONNECTION ID

START TIME 05/19 07:38

USAGE TIME 00'28

PAGES 1

RESULT OK




05/26/98 14:00 B5093736725

BHI SAMPLE MGT

ool

RECEPTION OK

TX/RX NO.
CONNECTION TEL
CONNECTION ID
START TIME
USAGE TIME
PAGES

RESULT

FIRREEERLTSATEIRTATRRNLL RS
ACTIVITY REPORT  ##=
FEEERELSTEIELERBEXNISTTRITS

9097
509 375 5151
05/26 13:58
0022
1

OK




05/26/98 15:22 T5093736725 BHI SAMPLE MGT @ool

SEPELEEAXRREACNLELERITLRERS
tT1Y ACTIVITY REPORT %%
EEEPLEELEEXSEEERRXELIILRE XL

TRANSMISSION OK

TX/RX NO. 9102

CONNECTION TEL 3755151
CONNECTION ID .

START TIME 05/286 15:2:1

USAGE TIME 00'48

PAGES 2

RESULT OK




Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352 BHI Sample

Management

Attn: BHI Sampie Management
MO-105/300 Area

MSIN: L0-20

Phone; 373-5665

FAX: 373-6725
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o

Fax: 375-515 [ Pages: :
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May-26-98 02:53P R. Bruce Christian 509-375-5151 P.

FAX weld ¥

TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 26 May 1998

Information Request: Radiochemistry, page 0015

Radium-228 - the result is reported as 0.0598 (undetected), but the MDA is reported as 0.0412. I
need verification of which is correct, the U qualifier or the MDA.

Vilac 1 non-detected =& This sv wn sitifscl oF
Gacsterresy ofder G smmrs Jpc<, Sof Fevare.  Th<
sebrostine chich predeces < " pees/ Y hen The ,.?_,,JE,,,,
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May-26-98 02:53P R. Bruce Christian 509-375-5151 P.

FAX

TECHLAW, INC.
451 Hills, Suite 23

Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: |

Date: 26 May 1998

Information Request: Radiochemistry, page 0015

Radium-228 - the result is reported as 0.0598 (undetected), but the MDA is reported as 0.0412. I
need verification of which is correct, the U qualifier or the MDA.
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Author: David B Blumenkranz at ~BHIOO1
Date: 7/14/98 4:39 PM

Priority: Normal

TO: Richard L Weiss at ~BHIO12

CC: Jeanette M Duncan at ~BHIO01l2

CC: Mark H Sturges

Subject: 107-D3 Validation package.

It looks like the validater was still using an accuracy (percent recovery) for
matrix spikes (radiological analysis) of 60-140%. They way we interpret the
SAP, the requirement for recovery is 70-130% or +/- 2 std. dev. To be truly
benificial, the validater should check that MS & MSD recovery is 70-130%, per
the Table II-2 of the SAP.

Also, the validater is still checking the CRDLs, but is not checking the DLs
against the SAP. To clarify, it's my understanding that gomeone in Sample Mgt.
will do this right? If they could check both the CRDLs and the SAP DLs, it
might save us some work and add the legitimacy that comes from a third party.

Side Issue:

Somehow we need to document that the lab continuing calibration sample analyses
(Icv, ccv, ICB, and CCB) are within control limits. That is, we need to make
sure that where applicable, the +/- 3 std. dev. requirement of the SAP is
adhered to. Thermo Analytical is pretty good about stating this right up front
in the narrative for their data package. I can't find like statements in the
Quanterra packages. It doesn't seem to be part of the validation either. I know
it's a contractual requirement, but how do we enforce it? Any suggestions?

Thanks,
Dave



Author: David B Blumenkranz at ~BHIOO01

Date: 6/10/98 7:48 AM

Priority: Normal

TO: Mark H Sturges

CC: Jeanette M Duncan at ~BHIO012

Subject: Data Validation Package No. W02308-QES

------------------------------------ Message Contents ------+==-----=-----r-sescsmssssss=-s

Tha attached file has my comments on the Data Validation Package No. W02308-QES.

Thanks,
Dav<<File: validcom.doc>>»e



Comments on Data Validation Package W02308-OFS (D.B.Blumenkranz, 6/9/98):

1. To aid us in verifying compliance with the PARCC parameters of the SAP, the
following information should be presented in a convenient table format:

Detection limits or MDAs for each analyte and sample (as applicable),

Surrogate/Matrix Spike/Matrix Spike Duplicate recovery for each applicable
analyte,

Matrix Spike/Matrix Spike Duplicate RPDs for each applicable analyte.
2. Compare the data to the PARCC parameters of the SAP and indicate the following:

Report all analytes/analyses that have associated detection limits that are not as
low as those specified in Table II-2 of the SAP.

Report analytes (from the MS & MSD) that do not have a percent recovery within

100%30% (or V3 standard deviations for GeLVHPGe analytical detection
methods).

Report analytes (fi‘om the MS & MSD) that do not have a RPD within ¥30%

3. Appendix 3, p.1, Summary Table:
In the “Remarks” row, please indicate the following for clarity:

ﬁﬂmgfr BONOSO | BONO91 |BONO92 | BONCS3 | BONOS4 | BONOSS | BONOSS
Location | 107-D3 107-D3 107-D3 107-D3 107-D3 107-D3 107-D3
Remarks FB EB A B FD-A C D

4. Include the lab QCBLK, QCLCS, lab Matrix Spike, and Matrix Spike Duplicate

analyses in Appendix 3 (or other supporting Appendix) for information.

5. Where is the DCB for the Aroclor analytical results in Appendix 3 of W02308-QES,
Pesticide/PCB analytical results (probably a lab issue, not a validation issue)? Maybe
the “other” results pages should be presented in Appendix 3, not the “FORM I” data
sheets which are somewhat incomplete.

6. Where is the validation of SDG H0143 (the field split sample)? Was it not provided
to the validator? More importantly, how do the results of field split, duplicate and
main sample compare?

This is the kind of information we need to assess the data for usability for site closeout.




