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Date: 22 January 1999

To: Bechtel Hanford, Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,
116-B-14 .

Subject: Radiochemistry - Data Package No. W02613-QE
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This memo presents the results of data validation on Summary Data Package No.
W02613-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table.

INTRODUCTION

BOT092 (116-B-11) 11/19/98 Soil C See note 1
BOT093 (116-B-11) 11/19/98 Soil c See note 1
BOT094 (116-B-11) 11/19/98 Soil c See note 1
BOTO95 (116-B-11) 11/19/98 Soil c See note 1
BOT096 (116-B-11) 11/19/98 Sail c See note 1 I

" BOTO97 {116-B-11) 11/19/98 Soil c See nate 1

“ BOTOF6 (116-B-14) 11/23/98 Soil c See note 1

“ BOTOF7 (116-B-14) 11/23/98 Soil e See note 1

Il BOTOF8 (116-B-14) 11/23/98 Soil c See note 1
BOTOBS (116-B-13) 11/23/98 Soil c See note 1
BOTOB6 (116-B-13) 11/23/98 Soil c See note 1 u

ﬁ BOTOD2 (116-B-13) 11/23/98 Soil c See note 1 “

LA o ML

1 - Gamma spectroscopy; alpha spectroscopy; nickel-63; strontium-90,

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
(DOE/RL 1998). Appendices 1 through 5 provide the following information as
indicated below:
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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

DATA QUALITY OBJECTIVES
¢ Holding Times

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

All holding times were acceptable.

¢ 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 resuits
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: Al!l 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 blank contamination, the plutonium-239/40 results in samples
BOTOF8 (116-B-14} and BOTOD2 {116-B-13) were qualified as estimates and
flagged “J”.

Due to positive blank contamination, the uranium-238 {(GEA) results in samples
BOTOBS (116-B-13), BOTOB6 (116-B-13), and BOTOD2 (116-B-13) were qualified
as estimates and flagged “J”.

All other blank results were acceptable.
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* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 3 sigma or
70-130%. In addition, samples may be spiked with a radiocchemical 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.

Due to an LCS recovery of 68%, all uranium-235 resuits were gualified as
estimates and flagged “J”.

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

Due to a matrix spike being substituted for the radiochemical tracer, all uranium-
234, uranium-235 and uranium-238 (alpha spec) results were qualified as
estimates and flagged “J”.

All 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
or equal to 30 percent, the results are acceptable. If either activities are less
then five times the CRDL, a control limit {acceptable RPD) of less than or equal
to two times the CRDL is used. If either the original or replicate value is below
the CRDL, the applicable control limits {(acceptable RPD) are less than or equal
to two times the CRDL for soil samples. If the RPD is outside the applicable
control limit {acceptable RPD}, associated results are quallfled as estimated
detects or estimated non-detects.

Due to an RPD of 70%, all detected uranium-234 results were qualified as
estimates and flagged “J”".

Due to an RPD of 52%, all detected uranium-235 results were qualified as
estimates and flagged “J”.
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Due to an RPD of 79%, all detected uranium-238 resuits were qualified as
estimates and flagged “J”.

All other duplicate results were acceptable.
Field Dupli S I

Twao pair of field duplicate samples (samples BOTOB5 (116-B-13)/BOTOB6 {116-
B-13) and BOTOF7 (116-B-14)/BOTOF8 (116-B-14)) were submitted to QES for
analysis. The duplicate sample results were compared using the validation
guidelines for determining the RPD between a sample and its duplicate. All field
duplicate results were acceptable.

* Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The following analytes and samples
had reported MDAs above the TDL/MDA: Cesium-137 in sample BOTOD2,
europium-162 in samples BOTOD2 (116-B-13), BOTOB5 (116-B-13), BOTOF8
{116-B-14), and BOTOF7 (116-B-14); europium-154 in sample BOTOF6 (116-B-
14); europium-155 in samples BOTOF8 (116-B-14), BOT097 (116-B-11), BOT096
(116-B-11), BOT024 (116-B-11), and BOT093 (116-B-11). All other reported
laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA,

* Completeness

Data Package No. W02613-QES was submitted for validation and verified for
completeness. The completion rate was 100%.

MA.JOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a matrix spike being substituted for the radiochemical tracer, all uranium-
234, uranium-235 and uranium-238 (alpha spec} results were qualified as
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estimates and flagged “J”. Due to an RPD of 70%, all detected uranium-234
results were qualified as estimates and flagged “J”. Due to an RPD of 52%, all
detected uranium-235 results were qualified as estimates and flagged “J”. Due to
an RPD of 79%, all detected uranium-238 results were qualified as estimates and
flagged “J”. Due to an LCS recovery of 68%, all uranium-235 results were
qualified as estimates and flagged “J”. Due to the lack of an LCS analysis, all
plutonium-238 results were qualified as estimates and flagged “J”. Due to
positive blank contamination, the plutonium-239/40 results in samples BOTOF8
(116-B-14) and BOTOD2 (116-B-13) were qualified as estimates and flagged “J".
Due to positive blank contamination, the uranium-238 (GEA) results in samples
BOTOBS (116-B-13), BOTOB6 (116-B-13), and BOTOD2 (116-B-13) 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, Bechte! Hanford
Incorporated, September 5, 1997.

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

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March.1998.
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Appendix 1

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

UJ

UR

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

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

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

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

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

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: wW02613 | REVIEWER: | DATE:; 1/22/99 PAGE_1 OF_1_
TLI
COMMENTS: .
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON ||
Uranium-234, uranium- J All MS substituted
235, uranium-238 (alpha for tracer
spec) ,
Plutonium-239/40 J BOTOF8 {116-B-14) Blank
BOTOD2 (116-B-14) | contamination _
Uranium-238 (GEA) J BOTOBb (116-B-14) Blank
BOTOB6 (116-B-14) contamination
BOTODZ2 (116-B-14)
Uraniun-235%5 J All LCS percent
recovery
Plutonium-238 J All No LCS
Uranium-234, uranium- J All RPD
238 (alpha spec) i
Uranium-2356 J BOT092 (1 1'6-B-1 1) RPD

BOTO94 {116-B-11)
BOTO95 (116-B-11)
BOTO96 (116-B-11)
BOTO97 {116-B-11)
BOTOF6 (116-B-14)
BOTOF7 (116-B-14)
BOTOB6 (116-B-13)
BOTOD2 (116-B-13)
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCI/G)

Page_ 1 of 1

Projact: BECHTEL-HANFORD
Laboratory: Quant

Case [spa: wo2613

Sampls Number i BOT092 BOTO93 BOTO94 BOTO95 BOTO9B BOTDI? BOTOF® BOTOF7 BOTOFS BOTOBS BOTOBG BOTOD2

Unsit 116-B-11 118-5-11 116-8-11 116-8-11 116-B-11 116-B-11 116-8-14  J116-8-14 116814 116813 [116B-13 116.8-13
Location A1 {Desp) A2 {Desp) A3 (Desp) B4 (Deep)  |BS ldespl  |B6 (Desp]  |A3 (Shaliow] |A4 [Shallow) | A4 (Shallow} |A1 iShallow) [A1 (Shallow) [A2 (Shallow)
Remarks Duplicats Duplicate

Sample Date 11/19/98 11/19/98 11/19/88 11/19/98  |1inses  [1119m8  [11/23008 11/23/98  |11/23/98  [11/23/08 11/23/98 11/23/98
Radiochemmistry TOL  |Rewsit Q [Resuit 0 [Resutt QG |Resuit & |Result [0 [Remat |0 [Resut [0 |Rasuit a [Resun  Ja [Resu |0 [Reslt Q |Rasult a
Arnericium-241 0.1 2.9 0.395 0.753 0.736 2.23 2.22 0.0675 0.0618 0.263 .0.0595 0.034 0.0276
Uranium-234 0.1 2.899|) 1.04].} 1.17|J 0.832]J 1.28|J 1.031J 1.15|J 1.53]J 1.14]1 0.815|J 0.933|J 0.815}1J
Uranium-235 0.1 0.134 o.0z11|us| o.0685{0 | oo408ls | o.0461]s | o.0437]s | o0.0861]s 0.06098]s | 0.0317Jus] o.02ss|us 0.055]J 0.0368|J
Uranium-238 0.1 2.8(J 0.962|s 1.22[0 0.827|s 1.07}J 0.829]J 1.18]a 1.33[4 1.05]) 0.808]J 0,991 0.793[4
Plutonium-238 0.1 0.355]J 0.0147|uy]| o©.0342]) | ooie2jus] o.188] 0.244J olus| -0.00114]uu ofus| o.0107[us| o.00320]us | -0.00118]ul
Phitonium-239/240 0.1 1.3 1.37 1.6 1.75 6.04 6.99 0.37 o.00597|u | o.0asi[s | o.o1s2]u 0.0151|u 0.0431]J
Americim-241 (GEA] 0.1 152 0.0167]u 0.0802[u 0.18 0.573 0661]- | oco414lu | o.oo783[u | o.0149|u | -0.0011fu [ -0.00953|u 0.051
Cobalt-60 0.05 36.7 2.6 1.35 3.37 14.5 16.2 0.0462|U 0.0231|U ] 0.00737}u | o.0165|u |-0.000596{u 0.0123|u
Cesium-137DA 0.05 9.9 27 13.8 23,5 70.4 62.7 0.955 0.58 0.62 0.0492 0.0342[u 0.0793
Europium-152 0.1 267 19.4 17.2 32.4 154 53.8 443 0.168 0.248 0.171]u 0.0434|u 0.255]U
Europhm-154 0.1 403 233 2.38 3.93 18.2 6.38 o191y v.0101lu | o.ezasju ©.043 U 0.0143{u .0.0243|U
Europium-155 0.05 1.82 0.121{u 0.0833|U 0.17 0.738 0.365 0.0277|u 0.087 0.0615 0.00217}U 0.0137[u 0.0401 U
Uranium-238{GEA) 0.1 0.972 0.606 0.56 0.603 0.604 0.645 0.632 0.805 0.885 0.358]|J 0.375|J 047414
Strontium 1 4.06 2.56 1.4 2.44 3.94 2.63 1.55 o.121{u 0.14 0.105{U 0.0277]u 0.407
Nickel-63 30 1570 179 154 261 870 1940 a.95]u 2.71]u 5.22]u 3.05}u a.s53fu 5.33|u
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SAMPLE RESULTS

@anterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02613 [ 6675
LAB SAMPLE ID: 81136201 MATRIX: SOIL
CLIENT ID: BOT092 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR({2s) ERROR(2s) MDA/ADL UNIT  YIELD NUMBER
—HEXCHROME-———+23E+00——————NA——————NA— S 00E=02——mgtkg—HA EPAT496 W/
AM-241 2. 9os+ooy'~f 3.3E-01 6.7E-01 2.54E-02  pCUg  111.00%  RICHRCS080
U-234 2.99E+00 2,5E-01 5.4E-01 3.49E-02 pCiig 79.80% RICHRCS030
U-235 1.30E-01 }4,1- 'I 5.2E-02 5.6E-02 2.61E-02  pClg 79.80%  RICHRC5030
U-238 2.80E+00 2.4E-01 8.1E-01 3.25E-02 pCiig 79.80% RICHRCS030
PU-238 3.55E-01 3" 1.5E-01 1.8E-01 4.57E-02  pClg 2520%  RICHRC5010
PU239/40 1.13E+01 8.7E-01 3.0E+00 9.02E-02  pCig 25.20% RICHRC5010
AM-241 1.52E+00 2.4E-01 2.4E-01 2.24E-01 pCilg N/A RICHRC5017
CO-60 3.67E+01 3.7E+00 3.7E+00  8.53E-02 pClg N/A RICHRCS017
CS-137 9.39E+01 8.4E+00 9.4E+00 1.84E-01 pCilg N/A RICHRCS017
EU-152 2.67E+02 2.7E+01 2.7E+01 4 64E-01 pCilg N/A RICHRC5017
EU-154 4.03E+01 4. 1E+00 4.1E+00 3.14E-01 pCilg N/A RICHRCS017
EU-155 1.82E+00 3.8E-01 3.8E-01 4.81E-01 pCifg N/A RICHRC5017
U-238 9.72€-01 2.6E-01 2.6E-01 3.21E-01 pCig N/A RICHRCS5017
STRONTIUM 4.06E+00 2.1E-01 1.2E+00 1,38E-01 pCilg 54.90% RICHRC5006
NI-63 1.57E+03 1.6E+01 1.8E+02 6.43E+00  pCilg 75.80% RICHRC5069
Number of Resuits: E
P
I
Resuit = IDL When Not Detected Quanterra Anaiytical Services, Inc
{Q)uatifiers: U = Analyte result < MDA/IDL, U( ( ,1’ rptChemRadSample; v3.41 ,

J = No U qualifier and result <
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675
LAB SAMPLE ID: 81136202 MATRIX: SOIL
CLIENT ID: BOT093 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
“HEXCHROME —-12E+60 —— ——NA———NtA——3.00E-02—mgthg——NfA———EPAT196]~
AM-241 3.95e-01 J 1.5E-01 1.7E-01 3.68E-02 pClig 82.30% RICHRCS080
U-234 1.04E+00 T  1.4E-1 2.2E-01 2.73E-02 pCilg 85.40% RICHRC5030
U-235 2.11E-02 uJ  22E.02 2.2E-02 3.11E-02  pCig 85.40% RICHRCS030
U-238 9.62E-01 A4 T 1.4E-01 2 .0E-01 351E-02  pCilg 85.40% RICHRCS5030
PU-238 1476-02 UJ  21E02 2 1E-02 1.09E-02 pClg  61.70%  RICHRCS010
PU239/40 1.37E+00 2.0E-01 3.2E-01 3.35E-02 pClig §1.70% RICHRC5010
AM-241 1.67E-02 U 1.2E-01 1.2E-01 1.99E-01 pClig NIA RICHRC5017
C0-60 2.61E+00 2.7E-01 2.7E-01 3.02E-02 pCifg N/A RICHRCS017
CSs-137- 2.70E+01 2.7E+00 2.7E+00 6.11E-02  pCilg N/A RICHRCS5017
EU-152 1.94E+01 2.0E+00 2.0E+00 1.72E-01 pClig N/A RICHRCS017
EU-154 2.33E+00 2.8E-01 2.8E-01 1.11E-01 pCi/g N/A RICHRC5017
EU-155 121E-01 U 1.1E-01 1.1E€-01 1.82E-01 pCilg N/A RICHRCS017
U-238 6.06E-01 1.4E-01 1.4E-01 1.17E-01 pCilg N/A RICHRCS5017
STRONTIUM 2.56E+00 1.6E-01 7.9E-01 1.10E-01 pCilg 56.50% RICHRC5006

NI-63 1.79E+02 5.8E+00 2.6E+01 6.20E+00 pCilg 77.90% RICHRCS069

Number of Results: 16 :

—

Resuit = IDL When Not Detected Quanterra Anaiytical Services, Inc

{Qlualifiers: U = Anaiyte resuit < MDA/IDL, (_} O O U 103 rptChemRadSampie; v3.41 é'

J = No U qualifier and resuit <



SAMPLE RESULTS

n
(r/{uanterra

LAB NAME:; QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675
LAB SAMPLE ID: , 81136203 MATRIX: SCIL
~ CLIENTID: BOTOS4 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER |
HEXCHROME——4-20E-02 NIA NIA FO0E-02—mgrkg A EPATAHE
AM-241 7.53E-01 J 1.6E-01 2.2E-01 3.11E-02 pCi/g 88.70% RICHRCE080
U-234 1.17E+00 T 1.6E-01 2.4E-01 2.37E-02  pCifg 81.00% RICHRCS030
U-235 8.65E-02 g T  3.7E-02 3.9€-02 2.37E-02  pCilg 81.00%  RICHRCI030
U-238 1226+00 T 1.6E-01 2.5E-01 2.08E-02  pCiig 81.00% RICHRC5030
PU-238 342802 I 2.8E-02 2.9E-02 2.32E-02  pClg  54.50%  RICHRC5010
PU239/40 1.60E+00 1.9E-01 3.3E-01 1.56E-02 pCi/g 54.50% RICHRCS010
AM-241 8.02E-02 U 8.0E-02 8.0E-02 1.31E-01 pCig N/A RICHRCS017
CO-60 1.35E+00 1.4E-01 1.4E-01 2.51E-02  pCijg N/A RICHRCE017
CS-137 1.38E+01 1.4E+00 1.4E+00 5.06E-02  pCilg N/A RICHRCE017
EU-152 1.72E+01 1.7E+00 1.7E+00 1.29E-01 pCi/g N/A RICHRC5017
EU-154 2.39E+00 2.7E-01 2.7€-01 9.18E-02 pCilg N/A RICHRC3017
EU-155 8.33E-02 U 8.5E-02 8.5E-02 1.43E-01 pCi/g N/A RICHRCE017
U-238 5.60E-01 1.1E-01 11E-01  B8.96E-02  pCig N/A RICHRC5017
STRONTIUM 1.40E+00 1.3E-01 4.5E-01 1.34E-01 pCilg 47.70% RICHRCE006
NI-63 1.54E+02 5,9E+00 2.4E+01 6.95E+00  pCifg £69.10% RICHRCE069
Number of Results: E
0”17; a1
Qouifes: U Ay vosot < MBADL, COLOLY vt

J = No U qualifier and resuit <

rptChemRadSampie; v3.41
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02613 [ 6675

LAB SAMPLE |D: 81136204 MATRIX: SOIiL

CLIENT ID: BOT095 DATE RECEIVED:  11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT - Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER -
TTHEXCHROME ———TA9E-01 NTX 2 172 J.00EDZ YRy NIR EPF?T#"

AM-241 7.36E-01 J 1.6E-01 2.2E-01 3.70E-02  pClg 81.70%  RICHRCS080
U-234 8.32E-01 74 T  1.4E-01 2.0E-01 3.56E-02  pCilg 76.40%  RICHRCS5030
u-235 406E02 A T 32802 3.3E-02 2.09E-02 pCWg  76.40%  RICHRCS030
u-238 8.27E-01 AT 1.4E-01 2.0E-01 3.20E-02  pCig 76.40%  RICHRCS030
PU-238 162602 UJ 2sE02 2.5E-02 402E-02 pClg  3520%  RICHRC5010

PU239/40 1.75E+00 2.5E-01 4.2E-01 401E-02  pCifg 35.20%  RICHRC5010
AM-241 1.80E-01 6.2E-02 6.2E-02 8.19E-02  pCilg N/A RICHRCS5017
C0-60 3.37E+00 3.5E-01 3.5E-01 3.24E-02 pCifg N/A RICHRCS017
CS-137 2.35E+01 2.4E+00 2.4E+00 6.39E-02  pCilg N/A RICHRCS017
EU-152 3.24E+01 3.3E+00 3.3E+00 1.72E-01 pCilg N/A RICHRCS017
EU-154 3.93E+00 4.4E-01 4.4E-01 1.17E-01 pCifg N/A RICHRCS017
EU-155 1.70E-01 1.1E€-01 1.1E-01 1.64E-01 pCi/g N/A RICHRCS017
u-238 6.03E-01 1.3€-01 1.3E-01 1.21E-01 pCilg N/A RICHRC5017

STRONTIUM 2.44E+00 1.5E-01 7.8E-01 1.24E-01 pCig 63.20% RICHRCS006

NI-63 2.61E+02 8.2E+00 3.7E+01 8.41E+00 pCilg  57.20%  RICHRCS5069

Number of Resuits: E

/

Resuit = IDL When Not Detected Q045 Quanterra Anaiytical Services, Inc Hﬂ%—

{Qiualifiers: U = Analyte result < MODAJIDL, rptChemRadSampie; v3.41
J = No U qualifier and resuit <




SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02613 [ 6675
LAB SAMPLE ID: 81136205 MATRIX: SOIL
CLIENT ID: BOT096 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER -~
HEXCHROME —1.00E+00 NI IR JOUEUZ — MgKg  —NIA =l
AM-241 223E+Q0 J 2.6E-01 4. 9E-01 2.80E-02 pCiig 99.60% RICHRCS080
U-234 1.28E+00 T  1.9E-01 2.9E-01 4.00E-02  pCig 62.10% RICHRCS030
U-235 461E-0249 F  36E-02 3.7E-02 3.08E-02  pCilg 62.10%  RICHRCS030
U-238 1.07E+00 J 1.7E-01 2.5E-01 3.60E-02 pCilg 62.10% RICHRC5030
PU-238 1868-01 T 1.0E-01 1.1E-01 5.38E-02 pClig 23.70% RICHRC5010
PU239/40 6.04E+00 5.7E-01 1.5E+00 7.14E-02  pClg 23.70% RICHRC5010
AM-241 5.73E-01 2.9E-01 2.9E-01 4.47E-01 pCig N/A RICHRCS5017
CO-60 1.45E+01 1.5E+00 1.5E+00 6.76E-02 pCilg N/A RICHRCS5017
CS-137 7.04E+01 7.0E+00 7.0E+00 1.44E-01 pCilg N/A RICHRC5017
EU-152 1.54E+02 1.5E+01 1.5E+01 3.63E-01 pCi/g N/A RICHRCS017
EU-154 1.82E+01 1.8E+00 1.8E+00 2 47E-01 pCilg NIA RICHRC5017
EU-155 7.98E-01 )r/‘/ 3.1E-01 3.1E-01 4.45E-01 pCilg N/A RICHRCS017
U-238 6.04E-01 1.7E-01 1.7E-01 2.42E-01 pCi/g N/A RICHRCS017
STRONTIUM  3.94E+00 2.0E-01  1.2E+00 1.20E-01  pCilg 56.50% RICHRCE006
NI-63 8.70E+02 1.2E+01 1.0E+02 6.65E+00  pCilg 72.40% RICHRCS5069
Number of Resuits: :13__
KL/ q7
Resuit = iDL When Not Detecteq ( } 0 {; ( } 1 6 Quanterra Anaiytical Services, In¢

(Q)ualifiers: U = Analyte resuit < MDAJIDL,
J = No U qualifier and resuit <

rptChemRadSampie; v1.41 W



1))
Q@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: WO02613 [ 6675
LAB SAMPLE ID: . 81136206 MATRIX: sSoiL
CLIENT ID: BOTO97 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD

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

AM-241 2.22E+00 J 2.8E-01 5.2E-01 412E-02  pCifg 90.90%  RICHRC5080

U-234 1.03E+00 3  1.6E-01 2.4E-01 2.99E-02  pCiig 64.20%  RICHRC5030
U-235 437E-02 )4 T 3.5E-02 3.6E-02 3.50E-02  pCilg 64.20%  RICHRCS5030
U-238 8.29E-01 44 3  1.5E-01 2.1E-01 3.50E-02  pCilg 64.20% RICHRCS030
PU-238 244801 TF  7.5E-02 8.5E-02 2.85E-02  pCig §9.30% RICHRCS010
PU239/40 6.98E+00 4.0E-01 1.2E+00 1.54E-02  pCig 59.30% RICHRCS5010
AM-241 6.61E-01 3.0E-01 3.0E-01 3.86E-01 pCilg N/A RICHRCS017
C0-60 1.62E+01 1.6E+00 1.6E+00 5.10E-02  pCig N/A RICHRCS017
CS-137 6.27E+01 6.3E+00 6.3E+00 1.01E-01 pClig N/A RICHRCS017
EU-152 5.36E+01 5.4E+00 5.4E+00 2.53E-01 pCiig N/A RICHRCS017
EU-154 6.38E+00 6.9E-01 6.9E-01 1.75E-01 pCi/g N/A RICHRCS017
EU-155 3.65E-01 ¥ 2.1E-01 2.1E-01 2.71E-01 pCilg N/A RICHRC5017
U-238 6.45E-01 1.7E-01 1.7E-01 1.76E-01 pCig N/A RICHRCS5017

STRONTIUM 2.53E+00 1.7E-01 7.5E-01 4.23E-01 pClig 48.90% RICHRCS006

NI-63 1.94E+03 1.8E+01 2.3E+02 6.47E+00  pClig 75.00% RICHRCS069

Number of Resuits: 16 .

"ol

Resuit = iDL When Not Detected Quanterra Analytical Services, Inc
i co¢017 ;
(Q)uaiifiers: U = Anaiyte resuit < MDA/IDL, AN AN rptChemRadSampie: v3.41

4 = No U qualifier and resuyit <
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland $DG: /RPTGRP:  WO02613 [ 6675
LAB SAMPLE ID: 81136207 MATRIX: SOl
CLIENT ID: BOTOFS DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR{2s) MDA/DL UNIT  YIELD NUMBER .
—HEXCHROME——2.97E=01 NTA NTA 300E-02 ——mgrkg IR EPATTSY
AM-241 6.75E-02 J 4.8E-02 4.9E-02 2.286-02  pClig 101.60%  RICHRCS080
U-234 1.158+00 T 1.6E-01 2.5E-01 3.56E-02  pCig 72.70%  RICHRCS5030
U-235 561E-0244 I  3.6E-02 3.8E-02 2.87E-02  pCilg 72.70%  RICHRCS5030
U-238 1.16E+00 2  1.6E-01 2.5E-01 3.56E-02  pCilg 72.70%  RICHRCS030
PU-238 0.00E+00 UJ  0.0E+00 1.4E-02 1.27E-02  pCilg 72.20%  RICHRCS5010
PU239/40 3.70E-01 8.3E-02 1.0E-01 1.886-02  pClg 72.20%  RICHRCS010
AM-241 4.14E-02 U 5.1E-02 5.1E-02 8.65E-02 pClig N/A RICHRCS5017
CcO-60 462E-02 U 1.8E-02 1.8E-02 3.30E-02  pCig N/A RICHRC5017
CS-137 9.55E-01 1.1E-01 1.1E-01 3.05E-02 pClig N/A RICHRCS017
EU-152 4 43E+00 4 6E-01 4 6E-01 7.57E-02  pCig N/A RICHRC5017
EU-154 1.91E-01 U 9.1E-02 9.1E-02 1.07E-01 pClig N/A RICHRCS5017
EU-155 2.77E02 U 5.1E-02 5.1€-02 8.27E-02  pCig N/A RICHRCS5017
U-238 6.32E-01 9.2E-02 92E-02  498E-02  pCilg N/A RICHRC5017
STRONTIUM 1.55E+00 1.2E-01 5.2E-01 1.12E-01 pCi/g 59.70%  RICHRCS5008
NI-63 3.95E+00 VU 2.7E+00 8.0E+00 6.37E+00  pCilg 75.50%  RICHRCS5069

Numbaer of Results: E

Resuit = IOL When Not Detected Quanterra Analytical Services, Inc

’ -~
(Qiualifiers: U = Analyte resuit < MDA/DL, COCO3D  rpichemRadSample; v3.41
4 = No U qualifier and result < .
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02613 [ 6675
LAB SAMPLE ID: 81136208 MATRIX: SOIL
CLIENT ID: BOTOF7 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s} ERROR(2s) MDA/DL UNIT  YIELD NUMBER
—HEXGHROME—+T2E0t———N/A NTA J00E-UZ MOIRY A mﬁ/ﬁ
AM-241 6.18E-02 J 5.1E-02 5.2E-02 3.77E-02  pCig 78.90%  RICHRCS080
U-234 1.53E+00 T 2.1E-01 3.0E-01 3.50E-02  pClg §9.10%  RICHRCS030
U-235 6.09E-02 40 T  42E-02 4.3E-02 3.74E-02  pClg 59.10% RICHRC5030
U-238 133E+00 J  1.9E-01 2.7E-01 5.81E-02 pClig 59.10% RICHRCS030
PU-238 144803 UT  1.6E-03 1.6E-03 3.25E-02  pCig 57.70% RICHRC5010
PU239/40 597E-03 U 1.4E-02 1.4E-02 3.25E-02 pCllg 57.70% RICHRCS010
AM-241 7.83E-03 U 3.7E-02 3.7E-02 5.88E-02  pClg N/A RICHRCS017
CO-60 231E-02 U 1.3E-02 1.3E-02 246E-02  pClig N/A - RICHRC5017
CS-137 5.80E-01 6.8E-02 6.8E-02 2.37E-02  pClg N/A RICHRCS017
EU-152 1.68E-01 MV 5.6E-02 5.6E-02 7.07E-02 pClig N/A RICHRCS017
EU-154 1.01€-02 U 4.2E-02 4.2E-02 7.34E-02  pCig NIA RICHRCS017
EU-155 8.70E-02 )d’/ | 3.4E-02 34E-02  561E-02 poClg  NA RICHRC5017
U-238 8.05E-01 8.6E-02 9.6E-02 3.84E-02  pCifg N/A RICHRCS5017
STRONTIUM 121E-01 U 6.0E-02 7.0E-02 1.43E-01 pCilg 52.30% RICHRCS006

NI-63 2.71E+00 U 3.2E+00 8.7E+00 8.05E+00 pCi/g 68.60% RICHRCI06S

Number of Results: .16

%/?7

Result = IDL When Not Detected Quanterra Analytical Services, In¢
(Qiualifiers: U = Anaiyte resuit < MDA/IDL, oo 19 rptChemRadSample; v3.41 W

J = No U qualifier and resuit <
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: - 81136209 MATRIX: SOIL
CLIENT ID: BOTOF8 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
—MEXCHROME —+:28E-01 Nt NA 300E-02 — kg NIA————EPATSE
AM-241 2.63E-01 J 9.6E-02 1.1E-01 2.37E-02  pClig 93.40% RICHRC5080
U-234 1.14E+00 1.7E-01 2.5E-01 3.39-02  pClg 68.80% RICHRCS030Q
U-235 3.17E-02 U3 3.0E-02 3.0E-02 400E-02  pCilg 68.80% RICHRCS030
U-238 1.05+00 T 1.6E-01 2.4E-01 3.86E-02  pCig 68.80% RICHRCS030
PU-238 0.00E+00 UJ  0.0E+00 2.3E-02 2.06E-02  pCilg 5§6.50%  RICHRCS010
PU238/40 3.81E-02 3.4E-02 3.5E-02 2.06E-02  pClig 56.50% RICHRC5Q10
AM-241 1.49E-02 U 2.9E-02 2.9E-02 425E-02  pCig N/A RICHRCS017
C0-60 7.37E-03 U 1.6E-02 1.6E-02 2.79E-02  pCilg N/A RICHRCS017
CS-137 6.20E-01 7.5E-02 7.5E-02 2.61E-02  pClg N/A RICHRC5017
EU-152 2.48E-01 ,d/ 6.7E-02 6.7E-02 8.44E-02  pClg N/A RICHRCS017
EU-154 2.39E-02 U 4.4E-02 4.4E-02 7.81E-02  pCilg N/A RICHRC5017
EU-155 6.15E-02 —b/ 3.5E-02 3.5E-02 5.93E-02  pCilg N/A RICHRCS017
U-238 8.85E-01 1.1E-01 1.1E-01 44902  pClg NIA RICHRCS017
STRONTIUM 1.40E-01 J 5.8E-02 72E-02  1.28E-01 pCirg 52.50% RICHRCS5006
NI-63 5.22E+00 U 2.8E+00 8.0E+00 6.45E+00  pCilg 77.10% RICHRCS069
Numbér of Resuits: E
J

Resuit = (DL When Not Detected

{Qualifiers: U = Anaiyte resuit < MDAJIDL,
J = No U qualifier and result <

— Quanterra Analytical Services, inc
GOCuUcO rptChemRadSampie; v3.41
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02613 [ 6675

LAB SAMPLE ID: 81136210 MATRIX: SoIL

CLIENT ID: BOTOB5 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD

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

THEXCHROME—3:00E-02

t NI& N7A 3.00E-02 TrigTkg NIA W
AM-241 5.95E-02 J 4.9E-02 5.0E-02 2.68E-02  pClg 78.60%  RICHRC5080
U-234 8.15E-01 j# £  1.7E-01 2.4E-01 480E-02  pClg 46.50%  RICHRC5030
u-235 255602 UJ  3.1E-02 3.2E-02 4.10E-02  pClg 46.50%  RICHRC5030
U-238 8.08E-01 ¥ J  1.7E-01 2.3E-01 3.61E-02  pClg 46.50%  RICHRCS5030
PU-238 107602 U3 17802 1.7E-02 3.02E-02  pClg 68.40%  RICHRC5010
PU239/40 1.62E-02 U 2.1E-02 2.1E-02 3.23E-02 pClig 68.40% RICHRCS5010
AM-241 -1.10E-03 U 1.5E-01 1.5E-01 2.54E-01  pClg N/A RICHRC5017
CO-60 1.65E-02 U 2.1E-02 2.1E-02 3.748-02  pClg N/A RICHRCS017
Cs-137 4.92E.02 J 2.9E-02 2.9E-02 3.23E-02  pCig N/A RICHRC5017
EU-152 1.71E-01 U 7.3E-02 7.3E-02 9.26E-02  pClg N/A RICHRC5017
EU-154 4.30E-02 U 6.1E-02 6.1E-02 1.09E-01  pClg N/A RICHRCS5017
EU-155 2.17E03 U p~ 48E02 4.8E-02 7.78E-02  pClg N/A RICHRCS5017
U-238 358E-01 J  8.1€-02 8.1E-02 5.32E-02 PClg  N/A RICHRC5017
STRONTIUM 1.056-01 U 5.5E-02 6.3E-02 1.27€-01  pClg 47.20%  RICHRCS5006
NI-63 3.05E+00 U

2.8E+00 7.6E+00 7.12E+00 pClig 80.10% RICHRCS068

Number of Resuits: E

Pl

Resuit = 1DL When Not Detected Quanterra Analytical Services, Inc

(Qlualifiers: U = Analyte resuit < MDANDL, COQ 021 retChemRadSample: v3.41
J = No U quaiifier and resuit <



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675

LAB SAMPLE ID: , 81136211 MATRIX: SOIL

CLIENT ID: BOTOB6 DATE RECEIVED:  11/23/98 2:28:00 PM
COUNTING TOTAL REPORT METHOD

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

o~
NIR NIA J.00E-02 TIgTRY NIA Emﬁfl/

REXCAROME J00E- 02—
AM-241 340E-02 J 3.8E-02 4.0E-02 3.07E-02 pCiig 69.80% RICHRCS080
U-234 9.338-01 & I 1.6E-01 2.3E-01 421E-02  pCig 65.30%  RICHRC5030
U-235 5.50E-02 2 J  4.0E-02 4.1E€-02 3.54E-02 pCilg 65.30% RICHRCS030
u-238 9.91E-01 & J- 1.7E-01 2.4E-01 3.789E-02 pCl/g 65.30% RICHRC5030
PU-238 3.29E-03 U J 1.1E-02 1.1E-02 3.10E-02 pCilg 74.70% RICHRCS5010
PU239/40 1.51E-02 UV 1.9E-02 1.9E-02 2.73E-02 pClig 74.70% RICHRC5010
AM-241 -9.53E-03 U 4.3E-02 4 3E-02 6.65E-02 pCiig N/A RICHRCS017
CO-60 -5.96E-04 U 2.1E-02 2.1E-02 3.65E-02 pClig N/A RICHRCS017
Cs-137 3.42E02 U 2.1E-02 2.1E-02 3.67E-02 pClig N/A RICHRCS017
EU-152 434E-02 U 5.3E-02 5.3E-02 8.62E-02 pCilg N/A RICHRCS017
EU-154 1.43E-02 U 6.5E-02 6.5E-02 1.13E-01 pClig N/A RICHRC5017
EU-155 1.37E-02 U ,0" 3.7E-02 3.7€-02 6.28E-02 pCilg N/A RICHRC5017
U-238 3.75€-01 :Y 8.8E-02 8.8E-02 5.35E-02 pClig N/A RICHRCS5017
STRONTIUM 2.77E-02 U 4.7E-02 4.8E-02 1.29E-01 pClig 50.30% RICHRCS006

NI-63 3.53EH0Q U

2.6E+00 7.4E+00 6.13E+00 pClig 82.20% RICHRCS069

Number of Resuits: 16

%/ “

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte resuit < MDA/IDL, YATA nz rptChemRadSample; v3.41 .
J = No U qualifier and resuit < {J s (I U
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: WO02613 [ 6675
LAB SAMPLE ID: 81136212 MATRIX: SOIL
CLIENT ID: BOTOD2 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT = Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
—HEXCHROME—— 3.006-02 U NIA NIR a.uqs:ur—mmu——nm—'emﬁ#z
AM-241 2.76E-02 J 3.2E-02 3.2E-02 2.49E-02  pClg 84.60%  RICHRCS080
U-234 8.15-01 A T  1.3E-01 1.9E-01 3.19E-02  pCig 77.80%  RICHRC5030
U-235 168E-02 #J  28E-02 2.9E-02 2.46E-02  pCig 77.80% RICHRCS030
U-238 7.93E-01 44T 1.3E-01 1.8E-01 3.33E-02 pCWg  77.80%  RICHRCS030
PU-238 -1.166-03 UJ  16E-03 1.7E-03 3.32E-02 pClg  57.50%  RICHRC5010
PU239/40 4,31E-02 3.6E-02 3.6E-02 293E-02 pCig 57.50% RICHRC5010
AM-241 5.10E-02 ,U}" 2.4E-02 2.4E-02 3.42E-02  pClg N/A ~ RICHRC5017
CO-60 1.23E-02 U 2.4E-02 2.4E-02 422E-02  pCig N/A RICHRCS5017
CS-137 783€02 M 24802 2.4E-02 4.17E-02  pClg N/A RICHRCS017
EU-152 2.55E-01 U’ 7.5E-02 7.5E-02 g.90E-02  pClg NIA RICHRCS017
EU-154 -2.49E-02 U 6.9E-02 6.9E-02 1.17E-01 pCilg N/A RICHRCS017
EU-155 401E02 U pe 3.4E-02 3.46-02 5.84E-02  pClg N/A RICHRCS5017
U-238 474801 T 7.6E-02 7.6E-02 5.51E-02  pClig N/A RICHRCS017
STRONTIUM 4.07E-01 J 7.7E-02 1.5E-01 1.35E-01 pClig 56.90% RICHRCS5006
NI-63 5.33E+00 U 2.6E+00 7.2E+00 6.16E+00  pCifg 85.70% RICHRC5069
Number of Resuits: E
ke
l /zbf”
Result = 1DL When Not Detected Quanterra Analytical Services, Inc

(Qlualifiers: U = Analyte result < MDA/IDL, ( )U (} U 23 rptChemRadSample; v3.41 M

J = No U qualifier and resuit <



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

December 22, 1998

Attention: Joan Kessner

SAF Number : B99-002

Date First Sample Received November 23, 1998

Number of Samples : 12

Sample Type : Soil

SDG Number T W02613

Data Deliverable : 21 Day Priority / 28 Day Summary
L. Introduction

On November 23, 1998, 12-priority soil samples were received by the Quanterra
Environmenta] Services Richland Laboratory (QESRL) for a 21-day priority radiochemical and
chemical analysis. Upon receipt, the samples were assigned the following laboratory [D
numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific IDs:

ESRL ID# BHI ID# MATRIX DATE OF RECEIPT
81136201 BOT092 Soil 11/23/98
81136202 BOTO093 Soil 11/23/98
81136203 BOT(094 Soil 11/23/98
81136204 BOTO095 Soil 11/23/98
81136205 BOT096 Soil 11/23/98
81136206 BOTO97 Soil 11/23/98
81136207 BOTOF6 Soil 11/23/98
81136208 BOTOF7 Soil 11/23/98
81136209 BOTOF8 Soil 11/23/98
81136210 BOTOBS Soil 11/23/98 ~
81136211 BOTOB6 Soil 11/23/98

81136212 BOTOD2 Soil 11/23/98



Quanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 2

iI. Analytical Results/Methodology

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

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
. Gamma Spectroscopy
' Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting -
Nickel-63 by method RICH-RC-5065
Chemical Analyses
Chromium Hex by EPA method 7196

II1. Quality Control

The analytical results for each analysis performed under SDG W02613 includes a minimum of
two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section,

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

IV.  Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080

The LCS, batch blank, sample duplicate (BOT094) and sample results are within contractual
requiremeTits. There was a matrix blank and spike analyzed with this sample batch and the

results are within the contractual requirements.
Q0CUOZCH _Q«Gﬂ%/




Quanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 3

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

The LCS, baich blank, sample duplicate (BOT094) and sample resuits are within contracrual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
resuits are within the contractual requirements.

Uranium-234, -235, -238 by method RICH-RC-5030

Sample BOTO092 had a spike vial added to it instead of a tracer vial. This sample was also
analyzed as a duplicate sample. When evaluated as a matrix spike, sample BOT092 meets the
MS evaluation criteria of the contract. The LCS, batch blank, and sample results are within
contractual requirements.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOTOD2) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOT092) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, MS (BOT093), sample duplicate(BOT093),, batch blank and sample results are
within contractual requirements.

Chemical Analyses

Chromium Hex by EPA method 7196

12 color blanks were analyzed between CCV4 and CCVS5. Not enough color blank samples
remained for a reanalysis. All the color blanks except one was insignificant. All of the QC was
acceptable. The LCS, sample duplicate (BOTOHF8), batch blank, matrix spike (BOTOF8) and
sample results are within contractual requirements.

COCOSY

0004
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Bechtel Hantord, Inc.
December 22, 1998
Page 4

I certify that this Certjficate 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:

~\
Andy Kopriva
Project Manager
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

LEVEL:

VALIDATION

©

PROJECT: W - MY | DATA PACKAGE: W02t
VALIDATOR: T L-| LAB: QES DATE: } Ji2]1s
CASE: ' SD&: (JoxL(3
ANALYSES PERFORMED
O Grose W swontium90 | O Technetium-89 amme
Alpha/Beta Spectroscopy pectrostcopy
0 Totsl Uranium O Radium-22 T} Trituen PM.-&S
SAMPLES /MATRIX

RoTO12, RoToay, RoToid, ROT0O495, RoTois
RoT01], RoToFL, PoTor, BVoVOFT, RoTohs
| RoT 0B L , "BOTODL

56-\

1. Completeness . . . ... ... e e et e e e e e e e e e e tﬁ\N/A
Technical verification forms present? . . . . . . . . . . Yes No N/A
Comments:
2. Ini ti a] ca] 1brat1 on L] L ] » L] L] L] L] L] L] - L] L ] L] » L] L] L] L L] L] L] . L m/A
Instruments/detectors calibrated within

one year of sample analysis? . ... .. ... .....Yes No N/A
Initial calibration acceptable? . . . . . e 4 v e e oo Yes No N/A
Standards NIST traceable? . . . . . . ¢« v ¢ ¢ ¢ v v v i ... Yes No N/A
Standards Expired? . . . v v ¢ ¢ ¢ o ¢ 4 ¢ s s e o 0 ... Yes No N/A
Comments:_

Ceuuat

P



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

3. Continuing Catibration

" = 9 & & & & 4 8 & & 4 & s s @

- .‘ﬁn/A

Calibration checked wi,thin‘one week of sample analysis? . . . Yes No N/A
Calibration check acceptable? . . « . + + 4 + + « o « » .+ . Yes No N/A
Calibration check standards NIST traceable? . . . .. .. . . Yes No N/A
Calibration check standards expired? ., .. ... ......Yes No N/A
Comments:
4. B]anks - - - L3 - - - - - * » » » L] L ] » » - - - * - » - - - - - - .DN/A
Method blank analyzed? .. .. .. .. ... ... ... @ No ° N/A
Method blank results acceptable? e e e e e e s Yes @ N/A
Analytes detected in method blank? . . . . . . .. . @ No N/A
Field blank(s) analyzed? . . .. e s e s e e e e s Yes @ N/A
Field blank results acceptable? . . . . . . . . . . ¢« . . . . Yes No (N
Analytes detected in field blank(s)? . .. e e e e e Yes No
Transcription/Calculation Errors? . . . . . . . . . . ¢ . .. Yes No
Comments:__Yv 23s/ye Mi-t3 Y -2y GEA4

N J s DY = b T 85,8¢,D2
5. Matrix Spikes . . . .. ... .. . . « ... ON/A
Matrix spike analyzed? . . . v v v v v v o v v v oo . .(Yes) No N/A
Spike recoveries acceptable? . . . . ¢« ¢ ¢ ¢ v ¢ 0 v v e .. @ No N/A
Spike source traceable? . . . . . 4 ¢ 4 v 4 ¢ e v e e ... . Yes No
Spike source expired? . . . . . . . ¢ v . v e ... « « .« Yes No
Transcription/Calculation Errors? . . . . . . ... .....Yes No @

Comments:
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6. Llaboratory Control Samples

LCS analyzed? . . « + ¢ v ¢ ¢ ¢« « .
LCS recoveries acceptable? e
LCS traceable? .+ « v v v v v o v .
Transcription/Calculation Errors? .

Comments:  U-235 ~ (T.4%

O s /7

et e e e e e e e e .<§::> No N/A

s e e e e e e easasYes No N/A
- - L] L] L - L] * L] - - L] - Yes No "/A
G e v e e s e e asesYes No N/A

Pv s23x -MAoics

7. Chemical Recovéry c e v s

Chemical carrier added? . . . . .,
Chemical recovery acceptable? . . .
Chemical carrier traceable? . . . .
Chemical carrier expired? . . . .
Transcription/Calculation errors? .

Commentss__Spbke ysed v yead

'............‘.‘..DN/A
e e e Yes G N/

Yes@ N/A
B (5 ] /A

e e e e e e e e .. .Yes No | N/A

e e s e e e e e e e Yes No \N/A

0" dvace Come Uramium "'4“’_“""

B I oM

| 8. Duplicates . . . .. “ e e e

Duplicates Analyzed? . . .. . ..
RPD Values Acceptable? .. . . . .
Transcription/Calculation Errors? .

Comments:_O234/s/g —odt

e e e ... ON/A

- L] - L] - L] L] L] * L] L ] - »* @ b N/A
B (1 N/A
. » L I L] . L] L . L] L] L] - Yes No

Euv-15Y ot ISSad Co-to Am-ary/ ~

“ ol wr « KRR,

\\1) gé;?¢ -k~ L}"‘J"E)

I

v

S~ Geeuas
AT



 Results Acceptable? . . . . . . . . ...

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

9- Fie]d Qc Samp1es - L - L L] L L] L ] L] L] . - » - L d -

Field duplicate sample(s) analyzed? . . . . . . . .

Field duplicate RPD values acceptable? . .. . .. . ..

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

Performance audit sample(s) analyzed? . . .. . . . . ..

Performance audit sample results acceptable? . . .
Comments :_Aa—~i— oz

L] - - - - - DN/A

e

. No N/A
. @ No N/A
. Yes (ZES N/A
. Yes No

. Yes (:EL

. Yes HNo

10. Holding Times
Are sample holding times acceptable? . ... . ..

Comments:

. No .N/A

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

Results reported for all required sample analyses?
Results supported in raw data?z . . ... ... ..

Transcription/Calculation errors? . . . . . . .
MDA's meet required detection limits? . . .
Transcription/calculation errors? . . . . .

« & s @

- - - -

- & & » . =

. *

c e ... ONA

. No N/A

. . Yes No Ci:x

. .(:;E No N/A
. Yes No

. Yes @ N/A
. Yes No (EZE

IS4~ PG 155~ F8 a2,9¢ 544,93

Comments:_ CS137 ~02  Py-i52-m0 85,68 F7
O :

A(y%.
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DUPLICATE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 [ 6675
LAB SAMPLE ID: ‘P1136201 MATRIX: SOIL
CLIENT ID: BOT092 DATE RECE!VED:  11/23/98 2:29:00 P
ORIG LAB SAMPLE ID: 81136201 )
bup COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR{2s) IDL UNIT YIELD NUMBER RESULT RPD
U-234 1.44E+00 1.8E-01 2.9E-01 2.73E-02 pCilg 75.00%  RICHRCS5030 2.98E+00 69.87%
U-235 7.683E-02 J 4,1E-02 4 .3E-02 2.20E-02 pCilg 75.00% RICHRCS030* 1.30E-01 51.99%
U-238 1.22E+00 1.6E-01 2 6E-01 4.18E-02 pCiflg 75.00%  RICHRCS030 2.80E+00 78.99%
STRONTIUM 4.31E+00 2.1E-01 1.3E+00 1.23E-01 pCilg 55.10% RICHRCS5006 4.06E+00 5.88% .
Number of Results: Z
Resuit = IDL When Not Detecte Quanterra Analyticall Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, ‘ rptChemRadDup; v3.41

J = No U qualifier and result < RDL. CQuO Jf .



DUPLICATE RESULTS

N
@uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02613 [ 6675

LAB SAMPLE !D: .D1136212 MATRIX: SOIL

CLIENT ID: BOTOD2 DATE RECEIVED:  11/23/98 2:29:00 P

ORIG LAB SAMPLE ID: 81136212

DUP COUNTING  TOTAL MDA/ REPORT METHOD ORIG

ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD NUMBER RESULT RPD
AM-241 -4.94E-02 U 1.4E-01 14E-01  2.28E-01 pClig N/A RICHRC5017 5.10E-02 3094.11%
C0-60 547E-03 U  1.9E-02 1.9E-02  3.37E-02 pCilg N/A RICHRCS017 : 1.23E-:02  77.14%
CS-137 8.93E-02 J  3.6E-02 3.6E-02 2.79E-02 pCilg N/A RICHRCS5017  7.93E-02 11.85%
EU-152 3.00E-01 7.1E-02 7.1E-02 6.88E-02 pCig N/A RICHRC5017  2.55E-01 15.88% ..
EU-154 3.91E-02 6.1E-02 . 6.1E-02 1.07E-01 pCilg N/A RICHRCS017 -2.49E-02  899.98%
EU-155 205602 U 45E-02  45E-02 7.44E-02 pCilg N/A RICHRC5017 4.01E-02 64.99%
U-238 5.08E-01 8.8E-02  8.8E-02 4.82E-02 pCilg N/A RICHRCS017  4.74E-01 6.91%

Number of Resuits: z

Result = IDL When Not Detecte

(Q)uaiifiers: U = Analyts resuit < MOA/IDL,
J = No U quaiifier and resuit < RDL.

o022

Quanterra Analyticall Services, Inc
rptChemRadDup; v3.41

Pl e



BLANK RESULTS

N
Quanterra

LAB NAME: QUANTERRA, Richland SDG /RPTGRP:  W02613 [ 6675
LAB SAMPLE ID: J113621B MATRIX: SOIL
COUNTING  TOTAL REPORT METHOD
ANALYTE  ResuLT Q ERROR(2s) ERROR(2s) MDA/DL yNIT YIELD  NUMBER
HEXCHROME  0.00E+00 U N/A N/A 2.00E-03 mglL N/A EPA7196
AM-241 0.00E+00 U 0.0E+00 3.5E-02  3.17E-02 pClg  66.30%  RICHRCS080
U-234 3.45€-03 U 8.3E-03 8.3E-03  1.88E-02 pClg  102.70%: RICHRC5030
U-235 2.79E-03 U 8.3E-03 8.3E-03  2.19E-02 pClg  102.70% RICHRC5030
U-238 -1.32E-03 U 1.3E-03 1.3E-03  2.19E-02 pClg  102.70% RICHRCS5030
PU-238 -6.88E-04 U 1.4E-03 14E-03  3.46E-02 pClg  38.60%  RICHRCS010
PU239/40 4.95E-02 4.2E-02 43E-02 4.286-02 pClg  38.60%  RICHRC5010
STRONTIUM ~ -1.90E-02 U 2.5E-02 2.6E-02  7.99E-02 pClg  94.60%  RICHRC5006
NI-63 6.05E+00 J 2.3E+00  6.6E+00 5.10E+00 pClg  94.40%  RICHRCS5069

Number of Results:

8 _

Result = (DL When Not Detected

(Q)uatifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL

Quanterra Analytical Services, In¢c
- tChemRadBlank; v3.41
COC Q. grrremredsny

0023
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BLANK RESULTS
LAB NAME: QUANTERRA, Richland SDG /RPTGRP:  WO02613 [ 6675
LAB SAMPLE !D: J113621X MATRIX: SOIL
COUNTING  TOTAL REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDA/DL yNIT YIELD  NUMBER
AM-241 1.18E-02 U 2.6E-02 26E-02  5.14E-02 pCilg 63.00%  RICHRCS080
PU-238 0.00E+Q0 U 0.0E+00 1.3E-02 1.176-02 pCig 76.00% RICHRC5010
PU239/40 2.93E-03 U 8.7E-03 8.7E-03  230E-02 pCilg 76.00% . RICHRCS010
AM-241 -5.64E-03 U 2.0E-02 2.0E-02  3.28E-02 pClg N/A RICHRCS5017
CO-60 2.11E-03 U 6.0E-03 6.0E-03  1.14E-02 pCilg N/A RICHRC5017
CS-137 -2.43E-03 U 6.5E-03 6.5E-03 1.12E-02 pCilg N/A RICHRC5017
EU-152 -1.35E-02 U 1.8E-02 1.8E-02  2.84E-02 pCilg N/A RICHRCS017
EU-154 571E-03 U 1.7E-02 1.7E-02  3.21E-02 pCilg N/A RICHRCS5017
EU-155 1.20E-02 U 1.5E-02 1.5E-02  2.69E-02 pCifg N/A RICHRC5017
U-238 9.99E-02 2.8E-02 2.8E-02  1.97E-02 pCig N/A RICHRCS017
Number of Results: E
Result = IDL When Not Detected ) Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte resuit < MDA/IOL, GCQ(}11  rptChemRadBlank; v3.41

J = No U qualifier and result < RDL

nozd”
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: ©J1136218 MATRIX: SOIL

COUNTING TOTAL MDN REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) |pDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 8.70E-01 N/A N/A 2.00E-03 mglL  N/A 1.00E+00 97.00%
AM-241 492E+00 J 4.1E-01 1.0E+00 3.03E-02 pClg  100.40% 4.52E+00 108.99%

U-234 1.48E+00 1.8E-01 3.0E-01 3.12E-02 pCVg  87.50% 1.55E+00 ‘ 90.10%
U-235 5,14E-02 J 3.3E-02 3.4E-02 2.63E-02 pCWg 87.50% 7.51E-02 68.46%
U-238 1.48E+00 1.8E-01 3.0E-01 2.81E-02 pClg 87.50% 1.72E+00 85.78%
PU239/40 2.93E+00 2.7E-01 4.8E-01 2.58E-02 pCilg  49.50% 3.38E+00 86.73%
STRONTIUM 5.98E£+00 2.0E-01 2.0E+00 7.44E-02 pCilg  94.30% 6.02E+00 99.28%
NI-63 5.40E+02 8.5e+00 6.6E+01 5.09+00 pCllg  94.30% 5.62E+02 96.06%

Number of Results: §:

Resuit = IDL When Not Detacts Quanterra Analytical Services, Inc
cacoqae

{Qluaiifiers: U= Analyte resuit < MDA/IDL, rptChemRadLcs; va.41
J = No U qualifler and result < RDL. 1



Query4

SDG_NU | SAMP_NUM | METHOD_NAME | CON_ID _[CON_LONG_NAM [VALUE RlLAB G[VALIDATION QU
2613 |BOTO92 6010_METALS _IC [7436-92-1 Lead 15.6
V02613 |BOT092 7196_CR6 18540-29-8  Hexavalent Chromi 1.23
W02613  |BOT092 7471_HG_CVAA  |7439-97-6 Mercury 3.1 J
\W02613 |BOT092 6010_METALS_IC [7440-47-3 Chromium 187'N J
W02613 |BOTO93  I6010_METALS_IC [7440-47-3 Chromium 76.9N J
W02613 |BOT093 6010_METALS_IC [7439-82-1 Lead 4.2
W02613 |BOT093 7196_CR6 18540-29-9  [Hexavalent Chromi 1.12
W02613 |BOTOS83 7471_HG_CVAA  |7439-87-8 Mercury 0.17 J
V02613 |BOT094 6010_METALS_IC [7440-47-3 Chromium 27.6N J
W02613 | BOTDS4 7471_HG_CVAA  17439-97-6 Mercury 0.22 J
W02613 |BOT094 6010_METALS_IC [7439-82-1 Lead 4.6
V02613 |BOT094 7196_CR6 18540-29-9  |Hexavalent Chromi 0.042
W02613 [BOT095 6010_METALS_IC |7439-92-1 Lead 5.1
W02613 |BOT095 7471_HG_CVAA [7439-97-6 Mercury 0.22 J
Wo2613  BOT095 6Q10_METALS_IC [7440-47-3 Chromium 49.8|N J
W02613 [BOTOOS 7186_CR6 18540-29-¢  [Hexavalent Chromi 0.749
W02613 |BOT096 6010_METALS_IC |7439-82-1 Lead 6.3
WO02613 | BOT0S6 7471_HG_CVAA |7439-97-8 Mercury 1.4 J
W02613  [BOT096 7196_CR6 18540-28-8  |Hexavalent Chromi 1
W02613  BOT086 6010_METALS_IC [7440-47-3 Chromium 192|N J
WO02613 BOT087 6010_METALS _IC |7440-47-3 Chromium 132N J
02613 (BOT087 7196_CR6 18540-28-8  Hexavaient Chromi 0.861
WO02613 |BOTO97 6010_METALS_IC |7439-92-1 Lead 36
02613 _|BOTOS7 7471_HG_CVAA |7439-97-6 Mercury 1.2 J
W02613 |BOTOBS 7196_CR6 18540-28-9  |Hexavalent Chromi 0.03(U
W02613  |BOTOBS 6010_METALS_IC [7439-921 Lead 0.96
W02613 [BOTOBS 6010_METALS_IC [7440-47-3 Chromium 3N J
WO02613 |BOTOBS 7471_HG_CVAA  [74390-87-6 Mercury 0.02B J
2613 |BOTOB6E 7196 _CRS 19540-26-9  [Hexavalent Chromi 0.03V
V02613 |BOTOBE 7471_HG_CVAA [7439-97-6 [Mercury 0.017)V R
WO02613 |BOTOBE 6010_METALS_IC [7439-92-1 Lead 1.1 .
W02613  |BOTOB6 6010_METALS_IC [7440-47-3 Chromium 25N J
W02613 [BOTOD2 7196_CR6 18540-28-9  [Hexavalent Chromi 0.03|U
W02613 |BOTODZ 6010_METALS_IC [7440-47-3 Chromium 41N J
W02613 |BOTOD2 7471_HG _CVAA  [7439-97-6 Mercury 0.02|B J
W02613 | BOTOD2 5010_METALS_IC |7438-52-1 Lead 1.
WO02613 [BOTOFS 7196_CRS 18540-29-8  [Hexavalent Chromi 0.297
W02613 |BOTOFE 7471_HG_CVAA  [7439-87-6 Mercury 0.02B J
W02613 |BOTOF6 6010 METALS_IC (7439-82-1 Lead 20
'W02613  [BOTOF6 6010_METALS_IC [7440-47-3 Chromium 33.6|N J
02613 |BOTOF7 010_METALS_IC [7439-52-1 Lead 4.1
W02613 [BOTOF7 7471_HG_CVAA  [7439-97-8 Mercury 0.03B J
W02613  [BOTOF7 6010 METALS_IC |7440-47-3 Chremium 10.7|N J
W02613 [BOTOF7 7186_CR6 18540-29-9  [Hexavalent Chromi 0.472]
W02613 |BOTOFS 7471_HG_CVAA  [7430-976  Mercury 0.03B J
2613  |BOTOFS 6010_METALS_IC [7440-47-3 Chromium 152N J
W02613 |BOTOFS 7196_CR6 18540-29-8  |Hexavalent Chrom| 0.129
WD2613 |BOTOFB 5010_METALS IC [7439-92-1 Lead 5.3

Page 1
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Query4 3i22/99

SDG_NU | SAMP_NUM | METHOD_NAME | CON_ID__ |CON LONG NAM [VALUE RILAB QIVALIDATION Qu |
W02613  |BOT092 UISO_PLATE_AEA15117-96-1  |Uranium-235 0.131J J
W02613_BOT092 UISO_PLATE_AEA|U-238 Uranium-238 2.8 J
W02613 |BOTD92 UISO_PLATE_AEA13966-20-5  |Uranium-234 2.69 J
WO02613 [BOT093 UISO_PLATE_AEA[13966-29-5  |Uranium-234 1.04 J
W02613  |BOTO0S3 UISO_PLATE_AEA[15117-96-1 _ |Uranium-235 0.0211)u J
W02613  |BOTO093 UISO_PLATE_AEA|U-238 Uranium-238 09624 -
W02613 |BOTO0S4 UISO_PLATE_AEA|U-238 Uranium-238 1.22 J
WO02613  |BOT094 UISO_PLATE_AEA|13866-28-5 _ |Uranium-234 147 J
WO02613|BOT094 UISO_PLATE_AEA15117-96-1 _ |Uranium-235 0.0665.J J
02613 |BOT095 UISO_PLATE_AEA[13066-29-5 |Uranium-234 0.832/ J
W02613 |BOT095 UISO_PLATE_AEA|U-238 Uranium-238 0.827)4 J
W02613 |BOTO0S5 UISO_PLATE_AEA[15117-96-1 _ Uranium-235 0.0406]J J
W02613 |BOT096 UISO_PLATE_AEA|U-238 Uranium-238 1.07 J
W02613_ |BOT096 UISO_PLATE_AEA[15117-86-1 _ |Uranium-235 0.0461]J J
W02613|BOT096 UISO_PLATE_AEA|13966-29-5  |Uranium-234 1.28 J
W02613_ |BOT097 UISO_PLATE_AEAU-238 Uranium-238 0.820}4 J
W02613  |BOTOS7 UISO_PLATE_AEA/15117-85-1  |Uranium-235 0.0437)) J
WO02613 |BOT097 UISO_PLATE_AEA[13966-29-5 _ |Uranium-234 1.03 J
W02613 _|BOTOBS UISO_PLATE_AEA[15117-86-1  |Uranium-235 0.0255]U J
W02613__|BOTOBS UISO_PLATE_AEA|13966-29-5 _|Uranium-234 0.815/J J
W02613 |BOTOBS UISQ_PLATE_AEA|U-238 Uranium-238 0.808)J J
02613 |BOTOB6 UISO_PLATE_AEA|U-238 Uranium-238 0.991/J J
W02613 |BOTOB6 UISO_PLATE_AEA[13966-26-5  |Uranium-234 0.933]J J
W02613 |BOTOB6 UISO_PLATE_AEA[15117-86-1 _ |Uranium-235 0.055)J J
W02613 |BOTOD2 UISO_PLATE_AEA|U-238 Uranium-238 0.793) J
W02613 |BOTOD2 UISO_PLATE_AEA[13066-29-5 Uranium-234 0.815)J J
W02613  |BOTOD2 UISO_PLATE, AEA[15117-96-1 |[Uranium-235 0.0368[J J
W02613  |BOTOF6 UISO_PLATE_AEA[15117-86-1 _ |Uranium-235 0.0561\J J
2613 |BOTOF6 UISO_PLATE_AEA/13966-26-5  |Uranium-234 1.15 J
W02613_|BOTOF6 UISO_PLATE_AEAU-238 Uranium-238 1.18 J
W02613 |BOTOF? UISO_PLATE_AEAU-238 Uranium-238 1,33 J
W02613_|BOTOF7 UISO_PLATE_AEA[15117-96-1 _ |Uranium-235 0.0609]J J
W02613 [BOTOF7 UISO_PLATE_AEA|13966-29-5 |Uranium-234 1.53 J
W02613 _|BOTOF8 UISO_PLATE_AEA[13966-29-5 _ |Uranium-234 1.14 J
W02613 |BOTOF8 UISO_PLATE_AEA|U-238 Uranium-238 1.05 J
W02613 |BOTOFS UISO_PLATE_AEA15117-96-1  |Uranium-235 0.0317u 1

Page 1



Queryd
SDG_NU | SAMP_NUM | METHOD NAME CON_ID ON LONG_NAM [VALUE RILAB_QVALIDATION QU
W02613 |BOTOD2 PUISO_PLATE_AE PU-239/240  |Plutonium-239/240 0.0431 J
W02613 |BOTOFS PUISO _PLATE_AE|PU-239/240  |Plutonium-239/240 0.0381 J

Page 1
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Query4

SDG_NU | SAMP_NUM | METHOD NAME CON_ID ON_LONG NAM VALUE _R{LAB_Q[VALIDATION QU
W02613 |BOT092 PUISO_PLATE_AE[13981-16-3  |Plutonium-238 0.355 J
W02613 BOT093 PUISO_PLATE_AFE|13981-16-3 Plutonium-238 0.0147[U J
W02613 |BOT094 PUISO _PLATE AE13981-16-3  |[Plutonium-238 0.0342 J
W02613 |BOT095 PUISO_PLATE_AE|13581-16-3 Plutonium-238 0.0162|U J
'W02613 |BOTOS6 PUISO_PLATE_AE|[13981-16-3  |Plutonium-238 0.186 J
'W02613  |BOT097 PUISO_PLATE_AE[13981-16-3  |Plutonium-238 0.244 J
W02613 |BOTOBS PUISQO_PLATE_AE|13981-16-3 Plutenium-238 0.0107)U J

02613 |BOTOBG PUISO _PLATE_AE[13981-16-3  |Plutonium-238 0.00328(U J
W02613 |BOTOD2 PUISO _PLATE_AE(13881-16-3  |Plutonium-238 -0.00116|U J
W02613 |BOTOF6 PUISO_PLATE_AE[13991-16-3 Plutonium-238 qu J
W02613 |BOTOF7 PUISO_PLATE_AE[13981-16-3 Plutonium-238 -0.00114lU J

02613 |BOTOF8 PUISO PLATE_AE|13981-16-3  Plutonium-238 ou J

Page 1

3/22/99



Query4

SDG_NU | SAMP_NUM | METHOD_NAME CON ID [CON_LONG_NAM VALUE RILAB_Q[VALIDATION QU
W02613 |BOTOBS GAMMA_GS U-238 Uranium-238 0.358 J
\W02613 |BOTOBE GAMMA_GS U-238 Uranium-238 0.375 J
W02613 |BOTOD2 GAMMA_GS U-238 Uranium-238 0.474 J

Page 1
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Date: 22 January 1999

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,
116-B-14

Subject: Inorganics - Data Package No. W02613-QES (SDG No. W02613)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02613-
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.

BOTO092 (116-B-11) 11/19/98 Soil See note 1
BOTO93 (116-B-11) 11/19/98 Soil See note 1
|  BOTO94 (116-B-11) 11/19/98 Soil See note 1
BOTO095 {116-B-11) 11/19/98 Soil See note 1
BOT096 (116-B-11) 11/19/98 ~ Soil See note 1
l| BOT097 (116-B-11) 11/19/98 Soil See note 1
" BOTOF6 (116-B-14) 11/23/98 Soil See note 1
| BOTOF7 (116-B-14) 11/23/98 Soil See note 1
BOTOF8 (116-B-14) 11/23/98 Soil See note 1
BOTOBS (116-B-13) 11/23/98 Soil See note 1
BOTOBEG (116-B-13) 11/23/98 Soil See note 1
BOTOD2 (116-B-13) 11/23/98 Soil See note 1

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

below:
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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

DATA QUALITY OBJECTIVES
¢ Holding Times

Analytical holding time for ICP metals, mercury and chrome VI were assessed to
ascertain whether the holding time requirements were met by the laboratory.
The holding time requirements are as follows: Solid samples must be analyzed
within six (6) months for ICP metals, 28 days for mercury and 30 days for
chromium VL. '

All holding times were acceptable.

e Blanks

Preparation Blanks

At least one preparation blank, processed through each sample preparation and
analysis procedure, must be prepared and analyzed with every sample delivery
group. In the case of positive blank results, samples with digestate
concentrations less than five times the preparation blank value have had their
associated values qualified as non-detected and flagged "U". Samples with

concentrations of greater than five times the highest blank concentration do not
require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and alt 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 bilank results were acceptable.
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* Accuracy
Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
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 resuit less
than the IDL, no qualification is required.

Due to a matrix spike recovery of -197.4%, all undetected mercury results
(BOTOB6 {116-B-13)) were rejected and flagged “UR” and all detected mercury
results (BOT092 (116-B-11), BOT093 (116-B-11), BOT094 (116-B-11), BOT095
(116-B-11), BOT096 (116-B-11), BOT097 (116-B-11), BOTOF6 (116-B-14),
BOTOF7 (116-B-14), BOTOF8 (116-B-14), BOTOBS {116-B-13), and BOTOD2
(116-B-13)) were qualified as estimates and flagged “J" .

Due to a matrix spike duplicate recovery of 148%, all mercury results in
samples BOT092 {116-B-11), BOT093 {116-B-11), BOT094 (116-B-11), BOT095
(116-B-11), BOT096 (116-8B-11), BOT097 (116-B-11), BOTOF6 {116-B-14),
BOTOF7 (116-B-14), BOTOF8 (116-B-14), BOTOB5 {116-B-13), and BOTOD2
(116-B-13) were qualified as estimates and flagged “J”.

Due to a matrix spike duplicate recovery of 66%, all chrome (total) results were
qualified as estimates and flagged “J”.

All other accuracy spike recovery results were acceptable.

¢ 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 vaiues 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".
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Due to a laboratory duplicate RPD outside QC limits (200%), all mercury results
in samples BOT092 (116-B-11), BOT093 (116-B-11), BOT094 {116-B-11),
BOTO95 (116-B-11), BOTO96 (116-B-11), and BOT097 {116-B-11}, were
qualified as estimates and flagged “J”.

Due to a laboratory duplicate RPD outside QC limits {30.9%), all chrome (total)
results were qualified as estimates and flagged “J".

All other laboratory duplicate recovery results were acceptable.
Field Dupli S I

Two pair of field duplicate samples (samples BOTOB5 (116-B-13)/BOTOB6 (116-
B-13) and BOTOF7 {116-B-14)/BOTOF8 (116-B-14)) were submitted to QES for
analysis. The duplicate sample results were compared using the validation
guidelines for determining the RPD between a sample and its duplicate. The
RPD for chrome (total) in sample duplicate pair BOTOF7 (116-B-14)/BOTOF8
(116-B-14) was outside QC limits. Under the BHI statement of work, no
qualification is required. All other field duplicate resuits were acceptable.

* Analytical Detection Levels
Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no

TDL was specified, to ensure that laboratory detection levels meet the required

criteria. All reported laboratory detection levels met the analyte specific TDL or
CRDL. '

¢ Completeness

Data package No. W02613-QES (SDG No. W02613) was submitted for validation
and verified for completeness. The completion percentage was 98%.

MAJOR DEFICIENCIES

Due to a matrix spike recovery of -197.4%, the mercury result in sample BOTOB6
(116-B-13), were rejected and flagged “UR”. Rejected data is unusable and shouid
not be reported.
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MINOR DEFICIENCIES

Due to a matrix spike recovery of -197.4% and a matrix spike duplicate recovery
of 148%, all detected mercury results {(samples BOT092 (116-B-11), BOT093 (116-
B-11), BOT094 (116-B-11), BOT095 (116-B-11), BOT096 {116-B-11), BOTO97
(116-B-11}, BOTOF& (116-B-14), BOTOF7 (116-B-14), BOTOF8 (116-B-14), BOTOB5
(116-B-13}, and BOTOD2 (116-B-13)) were qualified as estimates and flagged “J” .
Due to a matrix spike duplicate recovery of 66%, all chrome (total) results were
qualified as estimates and flagged “J”. Due to a laboratory duplicate RPD outside
QC limits {200%), all mercury results in samples BOT092 (116-B-11), BOT093
(116-B-11), BOT094 (116-B-11), BOT095 (116-B-11), BOT096 (116-B-11)}, and
BOTO97 (116-B-11), were qualified as estimates and flagged “J”. Due to a
laboratory duplicate RPD outside QC limits (30.9%), all chrome (total) results were
qualified as estimates and flagged “J”. Data flagged “J” is an estimate, but under
the BH! 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.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

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

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

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

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

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

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

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency. :

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for _
decision-making purposes).

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

00coe?



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02613

REVIEWER:
TLI

DATE: 1/22/99

PAGE_1_OF_1_ I’

COMMENTS:

COMPOUND

QUALIFIER

SAMPLES AFFECTED

ceason |

" Mercury

R

BOTOB6

MS recovery ||

Mercury

J

807092 (116-B-11)
BOTO93 (116-B-11)
BOTO94 (116-B-11)
BOTO95 (116-B-11)
BOTO96 (116-B-11)
BOTO97 (116-B-11)
BOTOF6 (116-B-14)
BOTOF7 (116-B-14)
BOTOFB (116-B-14)
BOTOBS5 {116-B-13)
BOTOD2 (116-B-13)

MS/MSD
recovery

Chromium (total)

All

MSD recovery ||

Mercury

BOTO92 (116-B-11)
BOTOS3 (116-B-11)
BOTO094 {116-B-11)
BOTO95 (116-B-11)
BOTO96 (116-B-11)
BOTO97 (116-B-11)
BOTOF6 (116-B-14)
BOTOF7 (116-B-14)
BOTOF8 (116-B-14)
BOTOBS (116-B-13)
BOTOD2 (116-B-13)

RPD

Chromium (total)

All

RPD
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/KG)

|Project: BECHTEL-HANFORD

Page__1 of 1

Laboratory: G

Case |spa: woze12

Sample Number ) BOTOS82 BOTOS3 BOTOS4 BOT095 BOTOSS BOTO097 BOTOFS BOTOF7 BOTOFS BOTOBS BOTOBSE BOTOD2
Location A1 {Deep) A2 (Desp) A3 [Desp} B4 (Desapl B5 [deep] B& (Desp] A3 (Shallow} |Ad4 [Shallow] ]Ad (Shallow] [A1 [Shallow) [At (Shallow) |A2 [Shallow]
Remarks Duplicate Duplicate

Sample Date 11/19/98 11/19/98 11/19/98 11/18/98 11/19/98 11/19/98 11/23/98 11/23/98 11/23/98 11/23/98 11/23/98 11/23/98
Inorganics TDL Result 2 |Rasuh Q |Result Q |Rasult 0 |Result Q  |Result Q | Resuit Q |Result Q | Result QO  |Rasult Q |Rasuit a |Result Q
Chrx Vi 0.1 1.23 1.12 0.042 0.749 1 0.961 0.297 0.172 0.129 0.03jU 0.03JU 0.03{U
Mercury 0.05 ay 01714 Q.22|J 0.22]J 1.11J 1.2)0 0.021) 0.03{J 0.03|J 0.02[J 0.017jUR 0.02(J
Chromium [Total] 0.5 187|J 76.9|J 27.8]J 49.8|J 19214 132)J 33.6]J 10.7]J 15.2|J 3|J 2.5]J 4.1|J
Lead 2 15.68 4.2 4.6 5.1 8.3 3.6 20 4.1 5.3 0.98 1.1 1.5
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
' BOTOS2
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO__  CTase No.: SAS No.: “8DG No.: W02613
Matrix (soil/water): SOIL_ Tab Sample ID: 19515-001
Level (low/med): LOW Date Received: 11/23/98
¥ Solids: 9378
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C| Q M
7439-97-6 |Mercury _ 3.1(C T T
7440-47-3 |Chromium_ 187|_j_N P_i-T
7439-92-1 [Lead I5.6| | |P_
- — 57///
— — 4
- — \{’ﬂ/;
olor Before: Clarity Before: Texture:
olor After: : Clarity After: Artifacts:
omments:
FORM I - IN
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U.S. EPA - CLP

1 EPA SAMPLE NO.

- - INORGANIC ANALYSES DATA SHEET
BOTO93

ab Name: QUANTERRA MO Contract: 550.186
ab Code: ITMO Case No.: SAS No.: “8DG No.: W02613
latrix (soil/waterxr): SOIL : @b Sample ID: 19515-002
evel (low/med) : LOW — Date Received: 11/23/98
© Solids: 9577

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

CAS No. Analyte |Concentration|(C| Q M
7439-37-8 |Mercury 0.17|" udie}
7440-47-3 (Chromium |~ 76.9|\_|_N___|P |4
7439-92-1 jLead T T a.2|C A
>loxr Before: Clarity Before: Texture:
>lor After: Clarity After: Artifacts:
omments:
FORM I - 1IN i}
SW-846
L)
U -

COC0A3



U.S. EPA - CLP

1 EPA SAMPLE NO.
- INORGANIC ANALYSES DATA SHEET
BOTO094

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO_ Case No.: SAS No.: ShG No.: WQZ613
Matrix (soil/water): SOIL - Lab Sample ID: 18515-
Level {(low/med): Low ~ Date Received: 11/23/98
% Solids: _957%

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

CAS No. Analyte |Concentration|C{ Q M
7439-97-6 (Mercury _ 0.22]|_ cv
7440-47-3 (Chromium_ 27.6(_|” N P_
7439-92-1 (Lead — —a.e| | _T—|¥eC
~ — {
_ — \}z"|1
'oclor Before: Clarity Before: Texture:
olor After: Clarity After: Artifactas:
omments :
FORM 1 - IN
SW-846

GOC013 eIl



U.s. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOTQ95
Lapb Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO__ Tase No.: SAS No.: SDG No.: W02613
Matrix (soil/water): SOIL_ Cab Sample ID: 19515-004
Level (low/med): LOW Date Received: 11/23/98
% Selids: 9673
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |ConcentrationiCl Q M
7439-97-6 |Mercury 0.22(” cv|3
7440-47-3 |Chromium | 49.8( | N__|pP (¥
7439-92-1 |Lead 5.1(_ P_
- = el
‘olor Before: Clarity Before: Texture:
‘'olor After: Clarity After: Artifacts:
'omments :
FORM I - IN
SW-846

G015 M

P
o



U.s. EPA - CLP
1 EPA SAMPLE NO. .

‘INORGANIC ANALYSES DATA SHEET "—
BOTO096
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO _  Case No.: SAS No.: “8SDG No.: W02613
Matrix (soil/water): SOIL : : Tab Sample ID: 19515-005
Level (low/med): TOW — Date Received: 11/23/98
% Solids: _96.T

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

CAS No. Analyte |Concentration{C| Q M
7439-97-6 |Mercury _ 1.1|_ widig
7440-47-3 |Chromium 192|C|—N P |5
743%9-92-1 [Lead - 6.3|_ : P_
- — S
- — \|7,»l'l
-olor Before: Clarity Before: Texture:
‘olor After: Clarity After: Artifacts:
‘omments:
FORM L - IN
SW-846
0CG 046 mn

C
T



U.s. EPA - CLP

1 _ EPA SAMPLE NO.
- - INORGANIC ANALYSES DATA SHEET -
BOTQS7
wab Name: QUANTERRA MO Contract: 550.186
.ab Code: ITMO Case No.: SAS No.: SDG No.: W02613
latrix (soil/water): SOIL . Tab Sample ID: 19515-006
Level (low/med): LOW — Date Received: 11/23/98
¥ Solids: _95.8

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

CAS No. Analyte |Concentration|{C Q M
7439-97-6 |Mercuzy _ T.2|” T3
7440-47-3 |Chromiufm_ 132|° | N_|P_|¥
7439-92-1 |Lead 3.6|_ —|e”

— — \|7f’lﬂ
olor Before: Clarity Before: Texture:
olor After: Clarity After: artifacts:
omments:

FORM T - IN

ceeoa? U U



U.s. EPA - CLP

1 EPA SAMPLE NO.
- T INORGANIC ANALYSES DATA SHEET o
BOTOF6
.ab Name: QUANTERRA_MO Contract: 550.186
:ab Code: ITMO__  Tasé No.: SAS No.: ~SDG No.: W026.13
latrix (soil/water): SOIL_ Tab Sample ID: 19515-007
.evel (low/med) : LowW Date Received: 11/23/98
; Solids: 94727
Concentration Units (ug/L or wg/kg dry weight): MG/KG
CAS No. Analyte (Concentrationi|C| Q M
7439-97-6 |Mercury _ 0.02|B v T
7440-47-3 |Chromium 33.6|_I__N__|P_|5Y
7439-92-1 |Lead | T—/———20.0]|_ —|e-
_ _ WM
=
olor Before: Clarity Before: Texture:
oloxr After: Clarity After: Artifacts:
cmments:
FORM 1 - 1N

CO0UL8



U.S. EPA - CLP

1 EPA SAMPLE NO.
- INORGANIC ANALYSES DATA SHEET
BOTOF7

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: “SDG No.: W0Z26123
Matrix (soil/water): SOIL ‘ Tab Sample ID: 19515-008
Level (low/med): LOW ~ Date Received: 11/23/98
¥ Solids: _937%

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

CAS No. Analyte |Concentration|C Q M
'|7439-97-6 (Mercury _ 9.03|B CV( T
7440-47-3 |Chromium_ 10.7|_|_N P_|T
7439-92-1 {Lead T e | |-
~ _ 1
- — [,zt'f
'0olor Before: Clarity Before: Texture:
olor After: Clarity After: Artifacts:
omments:
FORM 1 - IN

COC019 M



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOTOFS8
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: “8DG No.: W02613
Matrix (secil/water}: SOIL_ Lab Sample ID: 19515-009
Level (low/med): LOW Date Received: 11/23/98
% Solids: 9270

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

CAS No. Analyte |[ConcentrationiC Q M
7439-97-6 |Mercury 0.03|B Tw| 3
7440-47-3 [Chromium 15.2|_|TN__|p_| ¥
7439-92-1 |Lead ~ S.3{_ P_
- _ §9
- —_ \\111
‘olor Before: Clarity Before: Texture:
'olor After: Clarity After: Artifacts:
‘omments :
FORM I - 1IN
SW-846

COC0L0 UM



U.s. EPA - CLP

1 EPA SAMPLE NO.
- INORGANIC ANALYSES DATA SHEET '
BOTOBS

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W02613
Matrix (soil/water): SOIL ) Lab Sample ID: 19515-010
Level (low/med): LOW — Date Received: 11/23/98
¥ Solids: 9278

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

CAS No. Analyte |Concentration|C| Q M
7439-97-6 |Mercury 0.02|B Tvi T
7440-47-3 |Chromium |~ " 3.0| |T N __|P_|T
7439-92-1 |Lead ~ 0.96}_ P_
Z _ \)1""‘77
‘olor Before: Clarity Before: Texture:
‘olor After: Clarity After: Artifacts:
omments :
FORM LI - IN
SW-846
ues =

0C00%



U.5. EPA - CLP

1 EPA SAMPLE NO.

T INORGANIC ANALYSES DATA SHEET -
BOTOB6&
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Casé No.: SAS No.: “SDG No.: W0Z2613
Matrix (soil/water): SOIL ' Lab Sample ID: 19515-011
Level (low/med): LOW — Date Received: 11/23/98
% Solids: _94 5

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

CAS No. Analyte !Concentration|C] Q M
439-97- Mercury _ o.o\1 4] cv R
7440-47-3 |Chromium_ 2.5| | N_|P | X
7439-92-1 |Lead 1.1|C P_
- — Mzz/qs
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM 1 - IN M

000022



U.s.

EPA - CLP
1l EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET —

.ab Name: QUANTERRA MO

.ab Code: ITMO Case No.:
latrix (soil/water): SOIL_
evel (low/med): LOW

i Solids: _93°.8

BOTOD2
Contract: 550.186
SAS No.: “EBG No.: W02613
— Lab Sample ID: 19515-
Date Received: 11/23/98

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

CAS No. Analyte }Concentration|C| Q M
139-97-6 |Mercury 0.02(B TV T
7440-47-3 |Chromium_ 4.1|_|_N P_II

7439-92-1 jLead_ 1.5|_ P_

- =| |l
olor Before: Clarity Before: __ Texture:
oloxr After: Clarity After: Artifacts:
omments

FORM 1 - IN
SW-846
-~ A

HUH P



)
Qyuanter

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02613 [ 6675
LAB SAMPLE ID: 81136201 MATRIX: SOIL
CLIENT ID: BOT092 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR{2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  1.23E+00 N/A N/A 3.00E-02 mg/kg  N/A EPAT196
1232 2.99E+00 2.5E-01 5.4E€-01 3.49E-02 pCiig 79.80% RICHRC5030
u-235 0E-01 J 5.2E-02 5.6E-02 2.61E-02 pCifg 79.80% RICHRC5030
U-238 2.80E+08Q 2.4E-01 5.1E-01 3.25E-02 pCilg 79.80% RICHRC5030
PU-238 3.55E-01 1.5E-01 1.8E-01 4.57E-02 pCilg 25.20% RICHRCS010
PL239/40 1.13E+01 8TEQ1 3.0E+00 9.02E-02 pClig 25.20% RICHRC5010
AM-241 1.52E+00 2.4E-01 2.4E-01 2.24E-01 pCilg N/A RICHRCS017
C0-60 3.67E+01 3.7E+00 3.7E+0Q 8.53E-02 pCilg N/A RICHRCS017
CS-137 9.39E+01 9.4E+00 9.4E+00 B4E-01 pCilg N/A RICHRCS017
EU-152 2.67E+02 2.7E+01 2.7E+01 4.64E6 pCiig N/A RICHRC5017
EU-154 4.03E+01 4.1E+00 4.1E+00 3.14E-01 sCilg N/A RICHRCS017
EU-155 1.82E+00 3.8E-01 3.8E-01 4.81E-01 pCifg /A RICHRC5017
u-238 9.72E-01 2.6E-01 26E-01 321601  pCig  NA~JZ % RICHRCS017
- STRONTIUM 4.06E+00 2.1E-01 1.2E+00 1.38E-01 pCifg 54.90% HRC5006
~ NI63 1.57E+03 1.6E+01 1.8E+02 6.43E+00  pCig 75.80% RICHRCE889

Number of Results: 16 :

{0y

" Resuit = IDL When Not Detected

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result <

GCUOS

Quanterra Anaiytical Services, Inc
rptChemRadSample; v3.41

oot



1))
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: 81136202 MATRIX: SOIL
CLIENT ID: BOT093 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHQD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/JDL UNIT  YIELD NUMBER
HEXCHROME  1.12E+00 N/A N/A 3.00E-02 mg/kg  N/A EPA7196
U-232 1.04E+00 1.4E-01 2.2E-01 2.73E-02  pCilg 8540%  RICHRC5030
U-235 11E-02 U 2.2E-02 2.2E-02 3.11E-02  pCilg 85.40% RICHRC5030
U-238 9.62E704._J 1.4E-01 2.0E-01 3.51E-02  pCig 85.40% RICHRCS5030
PU-238 147E-02 U 2.1E-02 2.1E-02 1.99E-02  pCilg 61.70% RICHRC5010
PU239/40 1.37E+00 2.0E01 3.2E-01 3.35E-02 pCifg 61.70% RICHRCS5010
AM-241 1.67E-02 U 1.2E-01 1.2E-01 1.99E-01 pCig N/A RICHRC5017
CO-60 2.61E+00 2.7E-01 2.7E~0 3.02E-02  pCiig N/A RICHRCS5017
CS8-137- 2.70E+01 2.7E+00 2.7E+00 11E-02  pClg N/A RICHRC5017
EU-152 1.94E+01 2.0E+00 2.0E+00 1.72E%% pCiig N/A RICHRC5017
EU-154 2.33E+00 2.8E-01 2.8E-01 1.11E-01 p<ilg N/A RICHRC5017
EU-155 121E-01 U 1.1E-01 1.1E-01 1.82E-01.  pCiig N/A RICHRC5017
U-238 6.06E-01 1.4E-01 1.4E-01 1.17E-01  pClg  N/A JRACHRC5017
~ STRONTIUM 2.56E+00 1.6E-01 7.9E-01 1.10E-01 pCi/g 56.50% | RISHRCS006

NI-63 1.79E+02 5.8E+00 2.6E+01 6.20E+00 pCi/g 77.90% RICHRCS5068-

[y

Number of Results: 16 |

\)‘q{‘” l

Resuit = IDL When Not Detected Quanterra Analytical Servicas, Ing

{Qjuaiifiers: U = Analyts resuit < MDA/IDL, COouo —y rptChemRadSample; v3.41 E é

J 2 No U qualifier and resuit <



™ .
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: 81136203 MATRIX: soIL
CLIENT ID: 'BOT094 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  4.20E-02 N/A N/A 3.00E-02 mghkg  N/A EPAT7196
U-232 1.17E+00 1.6E-01 2.4E-01 2.37E-02  pCifg 8100%  RICHRCS030
U-235 5.65E-02  J 3.7E-02 3.9E-02 2.37E-02  pCiig 81.00%  RICHRCS5030
U-238 1.22E+00 1.6E-01 2.5E-01 2.08E-02  pCig 81.00%  RICHRC5030
PU-238 3.42E-02 8E-02 2.9E-02 2.326-02  pCig 54.50%  RICHRCS010 ~
PU239/40 1.60E+00 1,989 3.3E-01 1.566-02  pCilg 54.50%  RICHRC5010
AM-241 8.02E-02 U 8.0E-02 8 QE-02 1.31€-01  pCilg NIA RICHRC5017
C0-60 1.35E+00 1.4E-01 1.4E-Q 2.51E-02 pCifg N/A RICHRCS017
CS-137 - 1.38E+01 1.4E+00 1.4E+00 BEE-02 pClig N/A RICHRC5017
EU-152 1.72E+01 1.7E+00 1.7E+00 1.20E-01~~pCifg N/A RICHRCS017
EU-154 2.39E+00 2.7E-01 2.7E-01 9.18E-02 pCilg N/A RICHRCS017
EU-155 8.33E-02 U 8.5E-02 8.5E-02 1.438-01  pCilg N/A BICBRCS5017
U-238 5.60E-01 1.1E-01 11601  896E-02  pCig N/A Rrresor?

~ STRONTIUM  1.40E+00 1.3E-01 4.5E-01 1.34E-01  pCig 47.70%  RICHRCD6QS

Q

Number of Results: 16 _

y/l/“/
\]M/“

" ' Resuit = IDL When Not Detected VOO ey Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte resuit < MDA/IDL, COLUA rptChemRadSample; v3.41

J = No U qualifier and result < M



SAMPLE RESULTS

Quanterra

J = No U qualifier and result <

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02613 [ 6675
LAB SAMPLE 1D; 81136204 MATRIX: SOIL
CLIENT ID: BOT095 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
HEXCHROME 7.49E-01 N/A N/A 3.00E-02 ma/kg N/A EPAT186
=gy G- 656 226 3-FOE-62 pEiHe B4-75% RHIEHRES080
uU-234 8.32e-01 J 1.4E-01 2.0E-01 3.56E-02 pCi/g 76.40% RICHRC5030
UJ-235 THgE-02 J 3.2E-02 3.3E-02 2.99E-02 pCilg 76.40% RICHRCS030
U-238 8.27E-0 1.4E-01 2.0E-01 3.20E-02 pCiig 76.40% RICHRCS030
PU-238 1.62E-02 U 2.5E-02 2.5E-02 4.02E-02 pCilg 35.20% RICHRCS5010
PU239/40 1.75E+Q0 2.5E=6 4.2E-01 4.01E-02 pCilg 35.20% RICHRCS010
AM-241 1.80E-01 6.2E-02 §.2E-02 8.19E-02 pCilg N/A RICHRC5017
CO-60 3.37E+00 3.5E-01 3.5E04 3.24E-02 pCi‘g N/A RICHRC5017
Cs-137 2.35E+01 2.4E+00 2.4E+00 8,39E-02 pCilg N/A RICHRC5017
EU-152 3.24E+01 3.3E+00 3.3E+00 1.72E-0 pCi/g N/A RICHRC5017
EU-154 3.83E+00 4 4E-01 4.4E-01 1.17E-01 FEUg N/A RICHRC3017
EU-155 1.70E-01 1.1E-01 1.1E-01 1.64E-01  pClg RICHRCS017
U-238 6.03E-01 1.3E-01 1.3E-01 1.21E-01 pCilg N/A HLEHRESC17
STRONTIUM 2.44E+00 1.5E-01 7.8E-01 1.24E-01 pClig 63.20% [/RbeKRCS006
NI-63 2.61E+02 8.2E+00 3.7E+01 8. 41E+00 pCifg 57.20% RICHRC50U68
Number of Results: E
1 } UK
’ .Result = |DL When Not Detected Quanterra Analytical Services, Inc -
(QJualifiers: U = Anaiyte result < MOA/IDL, COGCOZ?  rpichemRadsample: v3.41 i



n .
Q//uanterra

SAMPLE RESULTS

Number of Results: |

[RLA- 2

Y
o))

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02613 [ 6675
LAB SAMPLE ID: 81136205 MATRIX: SOIL
CLIENT ID: BOTO96 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR({2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  1.00E+00 N/A N/A 3.00E-02 mg/kg N/A EPA7196
Yrz4 - 0o 565G 4810 28002 pCig 89-60% R RESE80
U-232 1.28E+00 1.9E-01 2.9E-01 4.00E-02  pCifg 62.10% RICHRCS030
U-235 461E-02 J 3.6E-02 3.7E-02 3.08E-02  pClg 62,10% RICHRC5030
U-238 1.07E+F00 1.7E-01 2.5E-01 3.60E-02 pCifg 62.10% RICHRC5030
PU-238 1.86E-01 1.0E-01 1.1E-01 5.38E-02 pCiig 23.70% RICHRC5010
PU239/40 6.04E+0Q0 57601 1.5E+Q0 7.44E-02  pCig 23.70% RICHRCS5010
AM-241 5.73E-01 2.9E-01 2.9E-01 4 47E-01 pCi/g N/A RICHRCS5017
C0-60 1.45E+01 1.5E+00 1.5E+QQ 6.76E-02  pCiig N/A RICHRC5017
Cs-137 7.04E+01 7.0E+00 7.0E+00 A44E-01  pCilg N/A RICHRCS017
EU-152 1.54E+02 1.5E+01 1.5E+01 3.63B0 pCilg N/A RICHRC5017
EU-154 1.82E+01 1.9E+00 1.9E+00 2.47E-01 sCilg N/A RICHRCE017
EU-155 7.98E-01 U 3.1E-01 3.1E-01 4 45E-01 pClig A RICHRC5017
U-238 6.04E-01 1.7E-01 1.7E-01 242601  pCilg  N/A RIGHRCSET7
- STRONTIUM 3.94E+00 2.0E-01 1.2E+00 1.20E-01 pCilg 56.50% ’ #RC5006
NI-63 8.70E+02 1.2E+01 1.0E+02 6.65E+00  pCiig 72.40% RICHRC3064

il

Resuit = IDL When Not Detected

(Q)uaiifiers: U = Anaiyte resuit < MDA/IDL,
J = No U qualifier and resuit <

Quanterra Analytical Services, Inc

( ; :3 { U 28 rptChemRadSample; v3.4% W



N
(r/guanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: WO02613 [ 6675

LAB SAMPLE ID: . 81136206 MATRIX: SOIL

CLIENT ID: BOTO97 DATE RECEIVED:  11/23/88 2:29:00 PM

COUNTING  TOTAL REPORT METHOD

ANALYTE RESULT Q ERRCR(2s) ERROR(2s) MDA/IDL  UNIT  YIELD NUMBER
HEXCHROME 9.61E-01 N/A N/A 3.00E-02 mg/kg N/A EPAT7196
AiA-24 . 00 SE-8 . 6 4 6 BCig G5-004 G 5080

U-234 1.03E+00 1.6E-01 2.4E-01 2.99E-02 pCiig §4:20%  RICHRCS030

U-235 7E-02 3.5E-02 3.6E-02 3.50E-02 pCilg 64.20% RICHRC5030

U-238 8.29E-U 1.5E-01 2.1E-01 3.50E-02 pCi/g 64.20% RICHRC3030
PU-238 2.44E-01 7.5E-02 8.5E-02 2.85E-02 pCi/g 59.30% RICHRC5010
PU239/40 6.98E+00 40501 1.2E+00 1.54E-02 pClig 59.30% RICHRC5010
AM-241 6.61E-01 3.0E-01 3.0E-01 3.86E-01 pCiig N/A RICHRC5017
CQ-60 1.62E+01 1.6E+00 1.6E=Q( 5.10E-02 pClig N/A RICHRCS017
CS-137 6.27E+01 6.3E+00 6.3E+00 01E-01 pClig N/A RICHRCS017
EU-152 5.36E+01 5.4E+00 5.4E+00 2.53E8 pCi/g N/A RICHRCS017
EU-154 6.38E+00 6.9E-01 6.9E-01 1.75E-01 pCilg N/A RICHRCS017
EU-1585 3.65E-01 U 2.1E-01 2.1E-01 2.71E-01 pCilg N/A RICHRCS5017
U-238 6.45E-01 1.7E-01 1.7€-01 1.76E-01 pCilg N/A RIGHRCED
STRONTIUM 2.53E+00 1.7E-01 7.5-01 1.23E-01 pCilg 48.90% N /‘/ RCS5006

NI-63 1.94E+03 1.8E+01 2.3E+02 6.47E+00 pCifg 75.00% RICHRCEDSS

Number of Results: 16 |
(?)(\M\/.[ 41

Resuit = iDL When Not Detected

Quanterra Analytical Services, In

-y
(QJualifiers: U = Anaiyte result < MDA/IDL, ¥ (j'(; U A.~9 rptChemRadSampie; v1.41
J = No U qualifier and result <

c

20T~



SAMPLE RESULTS

N
(r/guanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 [ 6675
LAB SAMPLE ID: 81136207 MATRIX: SOIL
CLIENT ID: QOTOFG DATE RECEIVED: 11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER
HEXCHROME 2.97E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196
Y = E.D O 4 CE-0 28E-0 pGHe 04-66% FHGHR 580
U-234 1.15E+Q0 1.6E-01 2.5E-01 3.56E-02 pCi‘g 72.70% RICHRC5030
U-235 81E-02 J 3.6E-02 3.8E-02 2.87E-02 pCilg 72.70% RICHRC5030
U-238 1.16E+6Q 1.6E-01 2.5E-01 3.56E-02 pCifg 72.70% RICHRCS5030
PU-238 0.00E+00 U 0.0E+00 1.4E-02 1.27E-02 pCi‘g 72.20% RICHRC5010
PU239/40 3.70E-01 8.3602 1.0E-01 1.88E-02 pCi‘g 72.20% RICHRC5010
AM-241 414E-02 U 5.1E-02 5.1E-02 8.65E-02 pClig N/A RICHRC5017
CO-60 462E-02 U 1.8E-02 1.8B-0 3.30E-02 pCifg N/A RICHRC5017
CS-137 9.55E-01 1.1E-01 1.1E-01 05E-02 ' pClig N/A RICHRC5017
EU-152 4.43E+00 4.6E-01 4.6E-01 7.57E¢ pClg  N/A RICHRC5017
EU-154 181E-01 U 9,1E-02 9.1E-02 1.07E-01 pdig N/A RICHRCS017
EU-155 277E-02 U 5.1E-02 5.1E-02 8.27£-02 pCilg N/A RICHRCS017
U-238 6.32E-01 9.2E-02 9.2E-02 4 98E-02 pCi/g N/A RICHRCS017
STRONTIUM 1.55E+00 1.2E-01 5.2E-01 1.12E-01 pCilg 50.70% ﬁ"!';- RCS5006
NI-63 3.96E+00 U 2.7E+00 8.0E+00 6.37E+00 pCilg 75.50% RICHRCS06¢
Number of Results: 1_T_
\
Result = IDL When Not Detected Quanterra Analytical Services, Inc
{Q)uaiifiers: U = Anaiyte result < MDA/IDL, (:.‘r ,(} { ! 30 rptChemRadSample; v3.41 - 5 I %/ 7

J = No U qualifier and result <



)
Q)uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 | 6675
LAB SAMPLE 1D: 81136208 MATRIX: SOIL
CLIENT ID: BOTOF7 DATE RECEIVED: 11/23/98 2:29:.00 PM
COUNTING  TOTAL REPORT METHOD |
ANALYTE RESULT Q ERROR({2s) ERROR/{(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 1.72E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196
U-234 1.53E+00 2.1E-01 3.0E-01 3.50E-02 pClig 59.10% RICHRC5030
U-235 8:09€-02 J 4.2E-02 4 3E-02 3.74E-02 pCifg 59.10% RICHRCS5030
U-238 1.33E+00 1.9E-01 2.7E-01 5.81E-02 pClig 59.10% RICHRCS030
PU-238 -1.14E-03 U 1.6E-03 1.6E-03 3.25E-02 pCilg 57.70% RICHRCS5010
PU239/40 587E-03 U 1.450 1.4E-02 3.25E-02 pClig 57.70% RICHRCS010
AM-241 7.83E-03 U 3.7E-02 3.7E-02 5.88E-02 pCiig N/A RICHRCS017
CO-60 231E02 U 1.3E-02 1.3E6 2.46E-02 pClg N/A RICHRCS017
Cs-137 5.80E-01 6.8E-02 6.8E-02 7E-02 pCifg N/A RICHRCS017
EU-1582 1.68E-01 U 5.6E-02 5.6E-02 7.07E-02 pClig N/A RICHRCS017
EU-154 1.01E-02 U 4.2E-02 4.2E-02 7.34E-02 PEig N/A RICHRCS017
EU-185 8.70E-02 U 34E-Q2 34E-02 561E-02 pCilg N/A RICHRC5017
U-238 8.0SE-01 9.6E-02 9.6E-02 3.84E-02 pCifg N/A i/ RCA@
. STRONTIUM 1.21E-01 U 6.0E-02 7.0E-02 1.43E-01 pCifg 52.30% r#BHRCS006
NI-63 271E+00 U 3.2E+00 8.7e+00 8.05E+00  pCilg 68.60% RICHRCSU64
Number of Resuits: E
Juol
Result = IDL When Not Detected Quanterra Analytical Services, inc —

(Qualifiers: U = Analyte result < MDA/IDL, COGC0O31 rptchemRadSample; v3.41
J = No U qualifier and resuit <
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Number of Results: ‘1

o)

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675
LAB SAMPLE ID: * 81136209 MATRIX: SOIL
CLIENT ID: BOTOF8 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING . TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 1.29E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196
-4 63E-6 3-6E-0 -0 = pCifg 93 40% FHGHRE5080
U-234 1.14E+00 1.7E-01 2.5E-01 3.39E-02 pCifg 68.80% RICHRCS030
U-235 3.17E-02 U 3.0E-02 3.0E-02 4.00E-02 pCifg 68.80% RICHRCS030
U-238 1.05E%80 1.6E-01 2.4E-01 3.86E-02 pCi/g 68.80% RICHRCS030 .
PU-238 0.00E+Q00 U 0.0E+00 2.3E-02 2.06E-02 pCilg 56.50% RICHRCS010
PU239/40 3.81E-02 33892 3.5E-02 2.06E-02 pCiig 56.50% RICHRCS010
AM-241 149E-02 U 2.9E-02 2.9E-02 4.25E-02 pCi/g N/A RICHRCS5017
CO-60 737E03 U 1.6E-02 1.6B~( 2.79E-02 pCilg N/A RICHRCS017
Cs-137 6.20E-01 7.5E-02 7.5E-02 .B1E-02 pCi/g N/A RICHRCEQ17
EU-152 2.48E01 U 6.7E-02 6.7E-02 8.44F0 pClg N/A RICHRC5017
EU-154 239E-02 U 4.4E-02 4.4E-02 7.81E-02 pCilg N/A RICHRCS017
EU-155 6.15E-02 U 3.5E-02 3.5E-02 5.93E-02 pCilg A RICHRCE017
U-238 8.85E-1 1.1E-01 1.1E-01 4.49E-02 pClig *[‘, RICHRC5017
" STRONTIUM 1.40E-01 J 5.8E-02 72602  1.28E-0 pCilg 52.50% RCS006
Ni-63 5.22E+00 U 2.8E+00 8.0E+00 6.45E+00 pCi/g 77.10% RICHRC3B869

b~

Jial

Result = IDL When Not Detected

{Q)ualifiers: U = Analyte result < MDAJIDL,
J = No U qualifier and resuit <

GOUU3L

Quanterra Analytical Services, In¢
rptChemRadSampie; v3.4%
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Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 [ 6675
LAB SAMPLE ID: 81136210 MATRIX: SOIL
CLIENT 1D: éOTOBS DATE RECEIVED: 11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR{2s}) ERROR/{(2s) MDANIDL UNIT  YIELD NUMBER
HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196
Bida-w O — 9E-G GE-02 2-G8E-02 pCifg B-60% RIEHRESE86
U-234 8.15E-01 J 1.7E-01 2.4E-01 480E-02  pClg 46.50%  RICHRCS5030
U-235 SEE-02 U 3.1E-02 3.2E-02 4.10E-02  pClig 46.50% RICHRC5030
U-238 8.08E-0 1.7E-01 2.3E-01 3.61E-02 pCi/g 46.50% RICHRCS030
PU-238 1.07E-02 U 1.7E-02 1.7E-02 3.02E-02 pCig 68.40% RICHRCSG10
PU239/40 1.62E-02 U 2.7E:% 2.1E-02 3.23E-02  pCig §8.40%  RICHRCS010
AM-241 -1.10E-03 U 1.5E-01 SE-01 2.54E-01 pClig N/A RICHRC5017
CO-60 1.65e-02 U 2.1E-02 2.1E1 3.74E-Q2 pClig N/A RICHRC5017
Cs-137 492E-02 J 2.9E-02 2.9E-02 3E-02 pCi/g N/A RICHRCE017
EU-152 1.71E-01 U 7.3E-02 7.3E-02 9.26E-02 pClig N/A RICHRCS5017
EU-154 430E-02 U 6.1E-02 6.1E-02 1.09E-01 el N/A RICHRCS5017
EU-155 2.17E-03 U 4.8E-02 4.8E-02 7.78E-02 pClig N/A RICHRCS5017
U-238 3.58E-01 8.1E-02 8.1E-02 5.32E-02  pClg  N/A J[/Ri€ARCS017
. STRONTIUM 1.05E-01 U 5.5E-02 6.3E-02 1.27E-01 pCifg 47.20% RIGHRCS006

NI-83 3.05e+00 U 2.8E+00 7.6E+QQ 7.12E+00 pCifg 80.10% RICHRCSDS9

Number of Results: E

Result = iDL When Not Detected Quanterra Analytical Services, inc

(Qlualifiers: U = Analyte result < MDA/DL, QQOG033  rpchemRadSampie; v3.41
J = No U qualifier and resuit <



SAMPLE RESULTS

(r/}‘uanterra

J = No U qualifier and resuit <

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 . [ 6675
LAB SAMPLE ID: .81136211 MATRIX: SOl
CLIENT ID: 'BOTOBB DATE RECEIVED: 11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR (2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 3.00e-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196
A~ ~40E-0 992 4-0E=02 -O7E-02 e Sify B8-809% R RESHE0
U-234 8.33E-01 J 1.6E-01 2.3E-01 4 21E-02 pCifg 65.30% RICHRCS030
U-235 0E-02 J 4.0E-02 4.1E-02 3.54E-02 pCi/g 65.30% RICHRCS030
U-238 9.91E-04._ J 1.7E-01 2.4E-01 3.78E-02 pCi/g 65.30% RICHRC5030
PU-238 3.20€-03 U 1.1E-02 1.1E-02 3.10E-02 pCiig 74.70% RICHRC5010
PU239/40 1.51E-02 U 19602 1.9E-02 2.73E-02 pCilg 74.70% RICHRC5010
AM-241 -9.53E-03 U 4.3E-02 4.3E-02 6.65E-02 pClg N/A RICHRCS5017
CO-60 -5.96E-04 U 2.1E-02 2.1B=Q 3.65E-02 pCi/g N/A RICHRC5017
- CS-137 3.42E-02 U 2.1E-02 2.1E-02 67E-02 pCig N/A RICHRCS017
EU-152 434E-02 U 5.3E-02 5.3E-02 8.62E=8 pCifg N/A RICHRC5017
EU-154 143E-02 U 6.5E-02 6.5E-02 1.13E-01 pClg N/A RICHRCE017
EU-155 137802 U 3.7E-02 3.7E-02 6.28E-02 pCifg N/A RICHRC5017
U-238 3.75E-01 8.8E-02 8.8E-02 5.35E-02 pCilg N/A RICHRCS0
. STRONTIUM 2.77E-02 U 4.7E-02 4.8E-02 1.29E-01 pClig 50.30% 2 4-.4 006
NI-63 3.53E+00 U 2.6E+00 7.4E+00 6.13E+00  pCifg 82.20% RICHRC308.
Number of Resulits: E
i '
Resuit = IDL When Not Detected Quanterra Analytical Services, In¢
(Q)ualifiers: U = Analyte result < MDA/IDL, (; ( ) “ U 3‘1 retChemRadSample; v3.41
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02613 [ 6675
LAB SAMPLE ID: 81136212 MATRIX: SOIL
CLIENT ID: BOTOD2 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD  NUMBER
HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/IA EPA7T196
U232 B.15E-01 J 1.3E-01 19E-01  3.49E-02 pClg  77.80%  RICHRC5030
U-235 3§8E-02 J 2.8€-02 29602 246802 pClg  77.80%  RICHRC5030
U-238 7.93E04 1.3E-01 1.8E-01  3.33E-02 pClg  77.80%  RICHRC5030
PU-238 116603 U 1.6E-03 17803  332E-02 pClg  57.50%  RICHRC5010
PU239/40 4.31E-02 IBEQ2 36E-02  293E02 pClg  57.50%  RICHRC5010
AM-241 5.10E-02 U 2.4E-_02 2.4E-02 3.42E-02 pCllg N/A RICHRCS017
CO-60 12302 U 2.4E-02 2.4E%0 422E02 pCig  N/A RICHRCS017
Cs-137 7938-02 U 2.4E-02 24E-02 S4J7E-02 pClg  N/A RICHRC5017
EU-152 2.55E-01 U 7.5E-02 75E-02  9.90EW2_ pClg  NI/A RICHRC5017
EU-154 -2.496-02 U 6.9E-02 69E02  1.17E:01 pClg  N/A RICHRCS017
EU-155 4.01E-02 U 3.4E-02 34E-02  5.84E-02  pCllg WA RICHRCS017
U-238 4.74E-01 7.6E-02 76E02 551E02  pCig  NA~YRCHRCs017
'STRONTIUM  4.07E-01 J 7.7E-02 15E-01  1.35E-01  pCilg  56.90%  RICHRCS006
NI-63 5.33E+00 U

2.6E+00 7.2E+00 6.16E+00 pCilg 85.70% RICHRC5068

Number of Resuits: E

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

-, r‘
{Quaiifiers: U = Analyte result < MDAJIDL, . C 0(: () -3-) rptChemRadSampie; v3.41 /
J = No U qualifier and resuit < g
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_—Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

Bechtel Hanford Incorporated
3350 George Washington Way
Pichland, Washington 99352
December 21, 1998 |

Attention: Joan Kessner

Quanterra

Environmental
Services

CASE NARRATIVE

2
S

prert'ED
Data
o in

Project Number
SDG

Number of Samples
Sample Matrix
Data Deliverable
Date SDG Closed

550.186
Ww02613
Twelve (12)
Soil

Summary
November 23, 1998

: "
P15819%

II. Introduction

On November 23, 1998, a total of twelve “soil” samples were received by Quanterra, Richland
and transferred to Quanterra, St. Louis for chemical analysis. There were no comments or
nonconformances associated with the shipping or receiving of the samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client

ID’s:

St. Louis ID BHI ID
19515-001 BOT092
19515-002 BOT093
19515-003 BOT094
19515-004 BOT095
19515-005 BOTO096
19515-006 BOTQ97
19515-007 BOTOF6
19515-008 BOTOF7
19515-009 BOTOFS8
19515-010 BOTOBS
19515-011 BOTOB6
19515-012 BOTOD2

SAF ID Matrix Date of Receipt
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
B99-001 SOIL 23-NOV-98
- B99-001 SOIL

23-NOV-98 .

cecGu3?



@uanterra

Bechtel Hanford Incorporated
December 21, 1998

Project Number: 550.186
SDG: W02613

Page 2

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: ICP Metals (Chromium and Lead) by EPA method 6010A.
Mercury by EPA method 7471

Deviation from Request: No Deviation from requested methods.

IV. Definitions

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

QCBLX- Quality Control Blank, Method Blank

QCLCS- Quality Control Laboratory Control Sample Blank Spike
MS- Matrix Spike.

MSD-  Matrix Spike Duplicate,

V. Comments
General: There are no general comments.
Inorganics: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix

Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

The recovery of the Chromium matrix spike duplicate (66.3 %) was less
than 75% therefore all associated data was flagged with a "N". The
recovery of the Chromium matrix spike (90.5%) met criteria. The-
recoveries of the Mercury matrix spikes were also not within the 75%-
125% range but the data did not require flagging because the Mercury
concentration was greater than 4 X the spiking level.

COGUes M



Q)uanterra

Environmental
Services

Bechtel Hanford Incorporated
December 21, 1998

Project Number: 550.186
SDG: W02613

Page 3

I centify that this Summary Package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature. '

Reviewed and approved:

Shiela M. Louv1er
St. Louis Project Manager

¢ceeeds



CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

December 22, 1998

Attention: Joan Kessner

SAF Number : B99-002

Date First Sample Received : November 23, 1998

Number of Samples : 12

Sample Type : Soil

SDG Number ;0 W02613

Data Deliverable : 21 Day Priority / 28 Day Summary
L Introduction

On November 23, 1998, 12-priority soil samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for a 21-day priority 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 ID# MATRIX DATE OF RECEIPT
81136201 BOT092 Soil 11/23/98
81136202 BOT093 Soil 11/23/98
81136203 BOT094 Soil 11/23/98
81136204 BOT095 Soil 11/23/98
81136205 BOT096 Soil. 11/23/98
81136206 BOT097 Soil 11/23/98
81136207 BOTOF6 Soil 11/23/98
81136208 BOTOF? Soil 11/23/98
81136209 BOTOFS Soil 11/23/98
81136210 BOTOBS Soil 11/23/98 °
81136211 BOTOB6 Soil 11/23/98

81136212 BOTOD2 Soil 11/23/98

o -,
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Q))uanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 2

II. Analytical Results/Methodology

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

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

1.  Quality Control

The analytical resuits for each analysis performed under SDG W02613 includes a minimum of
two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments” section.

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

IV.  Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080

The LCS, baich blank, sample duplicate (BOT094) and sampie results are within contractual
requiremetits. There was a matrix blank and spike analyzed with this sample batch and the

results are within the contractual requirements.
O HIER] ~b603




@uanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 3

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

The LCS, barch blank, sample duplicate (BOT094) and sample results are wxrhm contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

Uranium-234, -235, -238 by method RICH-RC-5030

Sample BOT092 had a spike vial added to it instead of a tracer vial. This sample was also
analyzed as a duplicate sample. When evaluated as a matrix spike, sampie BOT092 meets the
MS evaluation criteria of the contract. The LCS, batch blank, and sample results are within
contractual requirements.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOTOD2) and sample resuits are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOT092) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 bv method RICH-RC-5069
The LCS, MS (BOT093), sample duplicate(BOT093),, batch blank and sample results are
within contractual requirements.

Chemical Analyses

Chromium Hex by EPA method 7196

12 color blanks were analyzed between CCV4 and CCV5. Not enough color blank samples
remained for a reanalysis. All the color blanks except one was insignificant. All of the QC was
acceptable. The LCS, sample duplicate (BOTOHFS), batch blank, matrix spike (BOTOFS) and,
sample resuits are within contractual requirements.

;OO UAW ? |



Quanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 4

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:

AN

<\
Andy Kopriva
Project Manager

cetuag {/¢
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~ Bechtel Hanford Ine. CIIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RBY9-002-02 raee L of 1
Cullector Company (Contact Telephone No. I'roject Coordinator e g ;
Collman/Fahlberg R Colfman 3173-6425 FHH':NT, S} I'rice Cade p__l Data'Turnarouad
Project Designation Sampling Location [SAF No. belq Y—]—S—D
100 BC Areas - Full Protocol L1e-0-11 195-002 { i 2?
[ice Chest No. Field Loghook No. Method of Shipment
) EL 13274
Shipped To Offsite Property No. |Bitl of Lading/Air Bill Nao.
Ouanteina lncorporated
COA
FOSSIBLE SAMEPLE HAZARDS/REMARKS Cool 4C Mo Nose None Hone Nomt Mo Nome None Mane
I'resecvation
‘Type of Container G oG qt" G aG aG aG P aG aG Malinelli:
!
Na. of Cantainer{s) 0 0 K :': T 0 o o ! ! g ;' {-'r P
Special Handling amdl/or Slorage Yolume somL 60l “‘, 60, 60ml. 60inL. 60mL 20mL 60mL . 60mt. 500mL.
cumm ICP Meuls - | ICP Metahi- | Merawy - Mickel6] | Stromtum- | Aclivity Scan | Americium- | ICP Metals - [See item {1}
5 Q{_ ltex - 7196 | 5010 (Add- | 60104 (SW- | 7471 -(CV) 9,90 -~ Total 241; bowopic | 60104 (FALY | Specl
SAMPLE ANALYSIS ou} {1ead) ‘ﬁ:‘:.‘._ S ﬂ;llnnnfm, Tasinuctions
[00013 | - b2 4
R 2t 18 31l Bo QF2 HIE
Sample No. Matrix * Sample Date Sample Time :'i’ﬂiiﬁii_ Py D 'ﬂi‘mﬁ;ﬂﬂ :'*»Aﬁﬂﬁ} Atk | s w 'ﬁﬁ T M PR
BOT092 Ol Soil 1119-9¢% a9 3o X X X X A ol
BoT093 02 Soil 11-13-98 |'G149 X A x | X X X
BOT0%4 0% Soll N19-78 |o9so K . X X x | c
Joo'/e [X |
SPECIAL INSTRUCTIONS Matrix *
HAIN ()F rOSS E.Sbl(lN Sign/T'rint Napies ** The ERC contractor acknowleges the 24-hous hiolding tisne is not likely achievable for Soil
/‘) LI?ﬂ flex Chiom by EPA 2196, Water
Reloquish DatefTime | deei img, . i Yapor
WJMLKM R alitton 123 i M[LM [P | o v oot ooty i e O St
Refmquished By Date/Time cocyed By, 7 pou /23—~ DaiclTime (1) Gamma Spectrascopy, {Cesivea-137, Cobalt-60, Ensopivm-152, Emopion-154, Ciher biqud
‘ L C Y30 | Ewopiwn-i55) Ganwia Spee - Add-on { Americium-24§, Urasninm-238}
e 114578 i 41 2
Relimpuished By DaeiTime nch By Date/ Time BT ©O9 f elo
. BoTei 3 -RoTe HF
i ived B Date/Ti
clinsprished Dy Date/Tune I‘GCCI y hine l-soroq q_ = &Q 1o H q
LABORATORY ||R¢tei\':d Ny Titke Dale/Thme ,
SECFION |
DNate/Time’

FINAL SAMPLE
BISPFOSITION

DNispusal Method

Disposed Ny




Bechicl Nanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R99-002-03 (P 1 of !
Collector ] . Company Contact Telephone No. I'roject Coordinalor s ...
Colan/Fahlberg ;Af( e/l‘Sl«’]r——/ R Coffiman 1736425 [rm!:m'. g1 T Y brice Cade 2 N ba Tussaround
Praject Designation / Sampling Lucation SAF No. Ullgh S, - y
100 BC Arcas - Fall Protacol N6-h-11 1199.002 2 iy <
[lce Clest No. Ficld Logbook No. [Method of Shipment i
' 113274
[Shipped To Offsite Property No. Bilt of Lading/Air Bill No.
Quanttersa lncorporated.
COA
POSSIBLE SAMPLE BAZARDS/REMARKS ] . Cool 4C Home Mone Nose Nose Nose Noae Nowe Nose l None
Preservation
Type of Cantainer aG aG aG ati «G aG P aG al ngi..cim
4 b
No. of Costainer(s) 0 0 . 'T ‘E‘.ql"‘ 0 ° ° ! t F':\\ !
Special Handling and/or Storage Volume 60mL somL 60ml. GOmL 60l 6oml. 20mL 60mL S0k, 500ml. ‘
Chromiums ICP Metals - ] ICP Metals - Mercury - WNickel-63 Suontium- | Activity Scan | Americium- [ ICP Metaly - |Seetem (lﬁ
llex - 7196 | 6010A (Add- | G010A (SW- | 71 -{CV} 19,90 .. Total 241; Isotopic | 6010A (TAL) Specl
SAMPLE ANALYSIS on} fLesd) ; nsinctions]
511361 | //azu
Sample No. Mairix * Sample Date Sample Time ;&gﬁm s ol B 3 ﬂ gty
¢ lBoTo9s 04 Soil 1R TS g9 o A
~ -
E:.:_ BOT096 o5 Soil 1H45-9€ 0T Yo %
BOT097 Y i -19. -
< 473 S0 (-19.9& |09-80 | ¢
P}
o LY
ISPECIAL INSTRUCTIONS Malrix *
N ()F PMOSSESSION Sign/Print Names ¢+ The ERC contractiw acknowleges the 24-howr holding time is nol likely achievable for Soil
//uﬂ I Ll TA | ttex Chrom by £PA 7196, -
clingufyt me pf2 zm ecfy [ Daleﬂ"me . . Vapor
ﬁl’m’p\/ p PﬁﬂtgﬂthLHW ** Use a scparaic Chain of Custody for each waste site. Olhq'SnM
~JRelmgquished Dy N Daie/Time RM' ed lly [ WW\ Dilﬂ' ime (1) Gamma Spectroscopy (Cesivn-1137, Cobalt-60, Emopiwn-152, Europivm-154, Other Liquid
- Enropiom-155); Gamma Spec - Add-on [Amesicium-241, Uraainm-238)
CLR etinquished By M Date/Thne Date/Time 'L?‘jq‘d 95 = Eﬂ—o WS
. : —— . RITores . [ReTo b
clinguished By Date/Time [Received By Date/Time "
{177 [22T0 K2
LABORATORY [Received By Title DatefTime
SECTION, o
FINAL SAMPLE | isposa) Mcthod Dispased By Date/Time

DISrOSITION




Bechtel Hanford Inc. , CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-16 |[Paee 1 of
Collector . Company Contact Telephone No. |Project Coordinator Data Turnarcund
Coffmanrabtbere /N1 ¢{Sovy R Coffinan 373-6425 TRENT, SI 3
- - / ,
Project Designation [Sampling Location SAF No. -
100 BC Areas - Full Protocol 16-B-14 B99-002 21 Dz’!(,‘{ e
Ice Chesl No. |Field Loghook No. Method of Shipment =
EL 13271
Shipped To Ofsite Property No. {8itt of Lading/Alr B3 No.
Quanierra Incorporated '
PFOSSIBLE SAMPLE IIAZARDS/REMARKS Preservation Coal 4C Nowe Now None Nooe None Hoos None None Hane
Type of Container G G K &'G G G .- P G aG Marinel
No. of Container(s) 0 0 @“T "'?7 0 o ° ! ! t !
[Special andling and/or Storage Volume 60mlL. 60mL 60mL 60mL 60mL 60mL 20mL 60mL 60mL 500mL
Chromnium | JCP Metaly - ] ICF Metsh - Mercury - Nickel-61 Stromtum- | Activity Scen | Americiom- | ICP Metaly - | See item (1)
Hex - 7196 | 6010A (Add- | GOL0A (SW- | 7471 -{CV) 990 - Toual 241; hotopic | S010A (TAL) | Special
Lead M ivwm; nstructian
SAMPLE ANALYSIS I T o, s Phtonivm fos
b2 - '
J1 3061 fl 011862 pUAR_ \fnze.
Sample No. Malrix * Sample Date Sample Time GRS R '
~C- ]
1 p———5oit— -
WﬂF&i—m'Z— " oJED B39-009—|1 S 1
* |poTors 07 So wlzsla 6 0430 | K X 4 = | x x | «
{poror? 08 Soi wles 9% 0BO | X xpr & | X x X "
$eowts 04 | sl lpslag | o150 | x Al | Al =] x X
ot oa%a | %\
o« -
pp
ISPECIAL INSTRUCTIONS Matrix *
N-CHAIN OF l'ossx-:ssm\' Signfl’rint Names Mzﬂ ** The ERC contractor acknowleges the 24-bour bolding time is aot likely schicvable for Hex s = Seil
‘ﬂ‘ Chrom by EPA 7196, SE = Sedimest
ished Date/Time iv Date/Time . . . 50 = Sofid
i SN R T LJLLA T35 8| = veree it £l
finquished By Date/Time Receiyed B L /gac’oxj Date/Time (1) Gamma Spectroscopy (Cesium-137, Cobah-60, Europium-£52, Eurogium-1 54, Europium- o - o
, -5 q! 0230 | 135} Gamema Spec - Add-on { Americium-243, Uranium-138) DS = Deun Solids
nquished By T Date/Time ifed By Date/Time poTOFe — QLy GOTITT) oL - Drum Ligid
' £ N W2 Wipe
quished By Date/ Time Received By DueTime BoTO >“ Rer BOT Lo b
toT OF3 X = Ctwr
LABORATORY {Recaived By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Daie/Time
PISPOSITION




Bechtel [Hanford Inc. ' CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-06 |Fse 1 of
C olleclof iCompany Contact Telephone No. lProject Coordinator Data Turnaround
Coffinan/Fahlberg ‘g Igo " R Coffinan 373-6425 TRENT, SJ r ll{25ﬁf
Project Nesignation [Sampling Location SAF No. ys P~
100 DC Arcas - Fuli Protocol N6BH |1, B99-002 2t Days
ice Chest No. : {Field Logbook No. [Method of Shipment -
¥ EL 13271
Shipped To Ofsite Property No. BiH of Lading/Air Bill No.
Quanicrra Incorporated
POSSIBLE SAMI'LE HAZARDS/REMARKS Prescrvation Cool 4C Nome None Nome Nome None None Nooe None None
Type of Container G G 'i < G G P G G Marinel
No. of Container(s) 0 o _‘ "(( 0 0 0 ] i ! i
[Special Handling and/or Storage Volume 60mL 60mL 60ml. 60ml. 60m1. 6omL 20mL 60mL 60mL 500mL
Chromyiem ICP Metals - | ICY Meigls - Mercury - Nickel-63 Strontium- | Acivity Scam | Americium- | JCP Metals - | See item (1]
Hec-7196 | 6010A (Add- | 60104 (SW- | 7471-(CV) $9.90 — Toul 24i; hotopic | 80104 (TAL) | Specal
SAMPLE ANALYSIS L) L arom, 8 Pl Instructiar
%2, Lead) .
e, g RN .
r Sample No. Matrix ¢ Sample Date Sample Time L '
_lgozoge 1\ 1.359¢ Soit
|poroes 0]  so 11-239¢| 0T>0 | X 5 x| ox | x | x | x |84 x|
BOTOB6 I Soil \[- 2.3 18 ©720 X X ol x X X X A A X
F= =
IaTp D 12| 2pr)  |{123:9€ | as4 s |X AMlls 1 ¥ | X | & A2 x
{: 100% | X |
L _
g
SPECIAL INSTRUCTIONS Matrix *
AIN OF P()SSESSION Sign/Print Names *¢ The ERC contractor acknowleges the 24-bour bolding time is not likely achicvable for Hex s - Soil
/‘H . . /t{ Chrom by EPA 7196. SE = Sedimest
./ le/Tune eceiv Date/Time . SO = Sold
WWN&W«/M@& \Zalm]:% Al lehs 13 | 1o e oo Cooty o v i
elinquished By Date/Time Z / V(727 ~an] e/Time (1) Garomia Spectroscopy {Cesium-137, Cobalt-50, Europium-152, Europius- 1354, Europivm- FO
ﬁ( f"a -‘fz 0?50 155}; Gamma Spec - Add-on [Americium-24], Uraoium-218} DS = Drum Saids
N ished B Date/Tim By Date/Time 1 — DL : Dir:u:ll..iquid
quithed By . Resq 4 n.o'rora(: [36T ™S Lol
[Relpquished By Date/Time [Received By Date/Time BD'T- o B l‘; - l‘“"q""’ .
h BO‘T‘O rz = BO T-l XO X = Other )
ij?anuony IReceived By Title DatefTime
ECTION L
FINAL SAMPLE | Disposal Method Disposed By Daie/Time |
DISFOSITION




Appendix 5

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

VALIDATION A 8 @ D E

LEVEL:

PROJECT: wS \1L-B—1Y DATA PACKAGE: LwmBeyl oici)

VALIDATOR: 1\ L| Le: (Nes DATE: | [is /%9

CASE: SDG: LoorL®i

' ANALYSES PERFORMED

Ycience O CLP/GFAA 0 CLPMg £ CLP/Cyenide 0 o

J‘ﬁw-usncr O SW-BAE/GFAA \ﬁsw-uemu D SW-B46 Hoe UL a
Cyanide
SAMPLES/MATRIX

®oTos ., BoToad, RoToay, BoTE1s, RoTods, ST oYY
RoToEL  RoOTo¥)  RBotofFy, BeTods , BoTobb,
RoToOUL

S ol

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE -
Is technical verification documentation present? . ... . . . Yes No @

Is a case narrative present? ., . . . . ¢ bt h e e 0 e e e No N/A
Comments:

2. HOLDING TIMES

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

Comments:

e

COcua3



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

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on ail 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? . . . « ¢« v s v « s+ « » » Yes
Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No |N/A
Are ICB and CCB results acceptab]é? s e & s 8 et s s e s a s Yes No /A
Were preparation blanks analyzed? . . . . . « v ¢ ¢ v ¢ ¢ . o . Yés, No N/A
Are preparation blank results acceptable? . . . . ... .. . (Yes) No N/A
Were field/trip blanks analyzed? . ... ... ... ... .. Yes (j@ﬁ N/A
Are field/trip blank results acceptable? . . ... .. .. .. Yes No (::§

Comments:_\e- detdd » oM >5X Blek

5. ACCURACY |
Were spike samples analyzed? . . . . . ¢ ¢ ¢ ¢ v ¢ o o o o - . Yes
Are spike sample recoveries acceptable? . . . . . . . . . . . . Y5

No N/A

®

Were laboratory control samples (LCS) analyzed? . . . . .. . . Yes No /A
Are LCS recoveries acceptable? . ... .. ..........Yes No\[NA
Comments: — \8.4 s 149 _AMsp J D v s

Cy (*o""ul) ULy msp T
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WHC-SD-EN-SP?-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . .. s s e s e s e
Are laboratory duplicate samples RPD values acceptable? . . .
Were ICP serial dilution samples analyzed? . . .. . .. . .
Are ICP serial dilution %D values acceptable? . . ... . ..
Are field duplicate RPD values acceptable? - . . .. ... ..

Are field split RPD values acceptable? . . . ... . . ¢« ¢ «

Comments: “%-— 200 Cv(&nh) 0.8

SRSttt T o sttt @S oA ol ik e =¥

7. FUﬁﬁACE AA QUALITY CONTROL

Were duplicate injections performed as required?
Are duplicate injection %RSD values acceptable? .
Were analytical spikes performed as required? . . . . . . . .
Are analytical spike recoveries acceptable? . .
Was MSA performed as required? .. .. .. ..
Are MSA results acceptable? . . . .. . . . ..
Comments:

-

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . .. ...
Are all results supported in the raw data?z . .. ... ...
Are results calculated properly? . .. .. .. ..
Do results meet the CRDLs?
Comments:

A\Yes ) No N/A
. Yes No

. JES No /A
. ‘!!9 No A

M o051



. U.S. EPA - CLP

6A EPA SAMPLE NO.
MATRIX SPIKE DUPLICATES '

BOT0S2S
ab Name: QUANTERRA MO Contract: 550.186
ab Code: ITMO Case No.: SAS No.: SDG No.: W02613
atrix (soil/water): SQIL Level {(low/med): LOW
Solids: 93.8
Percent recoveries:
Control Matrix Matrix Spike
Analyte Limit Spike (S} Duplicate (SD) RPD QI M
Hg 20% ~ 148.10_]_ || _200.0_||Z|TV
cr 20% 50.50_|_ 66.30_| T[T _30.97}|Z|P_
Pb 20% 97.40_ |~ —91.80_ |~ 5.9”| |Z|PC

FORM VI - IN

COCULE



.ab Name: QUANTERRA MO

.ab Code:

ITMO__

U.s. EPA - CLP

S5A

EPA SAMPLE NO,
SPIKE SAMPLE RECOVERY =

BOTO092S8
Contract: 550.186

Case No.:

latrix (soil/water): SOIL__

¢ Solids for Sample: _93.8

Concentration Units (ug/L

SAS No.: SDG No.: W02613

Level {(low/med}: LOW

or mg/kg dry weight): MG/KG

Control

Limit Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR} C| Added (SA} R Ql M
Mercury 2.7008_|_ 3.0561(_ 0.18| _-197.4|_|CV
Chromium_|75-125_ 283.0416_ 186.5128(_ 106.61 90.5|_IP_
Lead 75-125_ 119.4158° || 15.5501|_ 106.61|,___97.4|_|P_
omments:

- FORM V (Part 1) - 1IN SW-846

saest

000053



ab Name: QUANTERRA MO

ab Code: ITMO___

U.S. EPA - CLP

SPIKE SAMPLE RECOVERY

Case No.:

atrix (soil/water): SOIL___

Solids for Sample: _93.8

Concentration Units (ug/L

Contract:

SAS No.:

EPA SAMPLE NO.

550.186

BOT092SD

SDG No.:

W02613

Level {(low/med): LOW

or mg/kg dry weight): MG/KG

Control

Limit Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) C| Added (SA) %R Q| M
Mercury_ 3.3227_]_ 3.0561]_ 0.18| _148.1|_|CV
Chromium_|75-125_ 257.2367_|C 186.5128)_ 106.61 66.3|N|P_
Lead 75-125" | 113.4168_ | 15.5501 | 106.61}_ 91.8(_|P_
>mments:

- FORM V (Part 1) - IN SW-846

oy ﬁ"f‘ -\)

00C05G4



Bechte! Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Atin: BHI Sample Management M an agement

3150 George Washington Way
MSIN: H9-03

Phone: 375-9439

FAX: 372-0487

BHI Sample

Fax
'_MM trnrom Jonctt [uace.

e 375 -5/5/ Pages:
Phone: Date: / / L'p/ 77
Re: Cce: / /

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

® Comments:

W ki - (€ &s]m:eg




L Hdan-18-99 11:37A R. Bruce Christian 509_375—51!32“ 18 ’99 19_%‘:“92

FAX

TECHLAW, INC.

451 RHills, Suite 23
Richland, WA 99352
509-375-5667
£09-375-5151 {fax)

To: Jeanette Duncan
From: Bruce Christian
Pages: 1
bate'. 15 January 1999
Information Request
W02613 - Inorganics
0oL

The reported amount for mercury in sample BOTOBS on page 43 €8-602 MG/KG) does not match
the amount reported on page 40 (0.017 MG/KG). Which amount is correct.

Use 40)7 “3 /4/016, 0’7776-’/ Vq’/he /v e
f'(J'C'/T 0—{) //Oaﬁal[/:nj /Oacf’ﬂpqrt (,,._r(’/ Aj 71}){

prostan.

o e o7



A

‘J:l‘ah—IB-—QQ 11:37A R. Bruce Christian 509—375—515}%N 18 99 1@_%’5?:5?1

FAX

TECHLAW, INC.
451 Hills, Suite 23

Richland, WA 99352

5£09-375.5667

509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 15 January 1999

Information Request

W02613 - Inorganics

Mercury - samples BOTOF6, BOTOF7, BOTOF8, BOTOBG, EjS8 and BOTOD2

The MS is outside QC limits {-197%). The above samples were below the
laboratory datection limit, not detected in the blank, but flagged with a B, not a U.
| need to know why.

4:::.5 /'rpcvr/f' 714?:1' V-ﬁ/zfr?f F 3 5/(7‘1?{7{./ "ﬁl’

T e Py essT éf’/ﬂv /’:‘Oj— 54—7( e;édyf:
/)

gd(;é{;;r‘ b %)_)
/e/'c:?tfd"? /*‘M/‘ ’/-

W @/M /=277 7



Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1999 2:44 PM

To: Duncan, Jeanette M

Ce: Sturges, Mark H; Fancher, Jonathan D (Jon); Weiss, Richard L
Subject: Comments on Validation Package W02614-QES

Please indicate the site number in parenthesis after the sample number.

o the "Minor Deficiencies” section, please add "The following analytes and samples had reported MDAs above the
TDL/MDA: europium-155 in sample BOTOB4 (116-B-11), and uranium-238 (GEA) in samples BOTOBO (116-B-11), BOTOB4
(116-B-11), BOTODS5 (116-B-13), and BOTOH1 (116-B-14)."

If its 0.k. w/ Claud, the project staff have would like to see the detection limit findings in the "Minor Deficiencies" section
i\gen though there's no qualification. ! still have to address these detection limit deficiencies in the Data Quality
sessment.

Please indicate the site number in parenthesis after the sample number, e.g. BOTOD5 (116-B-13) and BOTOH1 (116-B-14).

Please refer comment responses to Rich while I'm out (Sorry Rich, you're the most qualified and the only one | could think

of w|:10 wo)uldn't need to "come up to speed” in order to help the Remedial Action Project staff close out these data
packages).

Thanks,
Dave

Beuce

Tie \/ou& Qi cussi g Y2 Cicl
Weigs — ’F\é&&é ke s szw«ae
o Nalldatio ?kc] Wob (3 algs

S@Me 24

;\;wflclﬁ
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. Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1999 2:06 PM
To: Duncan, Jeanette M

Jeanette,

Responses to my comments (on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN are
acceptable. If its not a change order or out of scope, please ask the validator if its possible to add the applicable site
number in parenthesis after each samples number like, "BOTOF3 (116-B-14)". This would make my life much easier.
Hopefully, the validator can accomidate our request. | talked to Jon and we decided tha as Ionﬂ as Rich can
review/approve the validation packages for me, the validator can use next week to implement these changes. I'll be
looking at validation package W02614-QES will get back to you later today.

Thanx,
Dave
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THE FOLLOWING FILE(S) ERABLD
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TRACHS

¥ WENa b AR LINE PRl 2 Buliv 25 KO MNBWER &) NO FACRIMILE CONMNECTION

Dunéati, Jeanetts M

Fromi Blumsnkrent, David 8
8ent: Friday, February 19, 1998 2:44 PM
To: Duncen, Jeanette M .
Co: Sturges, Mark H; Fanchar, Jonsthan %Jonngn. Richard 1.
Subjest! Commants on Velidation ﬁ.ckﬂgo'wa 14-088
o legiele el 0y Y =~ L3OTR F [} U L}

{sase ndioate (e site nNUMber ‘p'ch M - ra;:w,npbnumw.
T B e s WA oo
p ! ) - , i P ‘ ur‘n F - ,
/ {116-Bs11), gﬂ‘%%? (1 16-3-'%{%14 IO%M (1 16-3-13)." P

if ite o.k. w/ Claud, the projact ataff have would like 1o ses the detection limit findings in the "Minor Deficiencies” section
i\;cn thougr{thare‘s no qualification. | still have to address these datection limit deficiencies in the Data Quallty
sessmen

NQrgai 5 - I

Plange indicats the 'sit'm.t,_:dr' pnﬁ hagle efisr the sample number, 8.9, ROTODE (116-B.13) and BOTOH1 (116-B-14).

Plegs® refer oommaent reaponzas to Rlok while 'm out (Sorty Rioh, you're the most qualifiad end the only one | couid think
of ma wcsuldn‘t nead to "come up to speed” In order to help the Remedial Action Project siaff close out thase data
packages).

-r‘1iin|‘.|
Dave




P.3/3

FEB 22 99 ©3:16PM

. FEB 22 ’99 B84:88PM BHI 5039 3r2 5447

: Comm ent RE COr R i. Dale 2. Review No.
RCV]CW d (RC ) 208/99 BHI/QA95002
3, Projest 4, Pago
116-B-14 Page | of }
3. Docemeni Numbes{s)/Tiile{s) 6. ProgramiProject/ 7. Reviewer 8. Orgmization/Group 9. Locstion/Phone
Wa2613 -QES {(SDG No. Wi2613) 160-BC Agons — Full Claude Siascey BHI/QA . HO-16/372-9208
: Protocol - 116-B-14
Wasts Site Soil Samples
17, Commest Subeningd Appoavak 30 Ageceincet with hdicais catament disposenis) i1. CLOSED )

AutkocKdviginsion

(1. Comment(s)Discscpancy(s) (Provide ixchnical jostification fer &
comment and dulafied recommendation of the action yequired to comect/

resalve e discrcpmmcyfprobles imficeted )

14,
Hold
Peint

5. Dispesition (Provide justificetion if NOT accepied.)

16.

W' anﬂn%lc: Pags ), the Project i the heading indicales
the dets puckage was fer Waste Sile £16-B-14; whemag, #be chains of

ctedy sssociated with the sspwples indicsis the samples were from 156-B- 1
11, 116-B-13, and 11§-B-14 Wasie Sikx ) '

WW—

2y

 inorgasic: The wole. st the ead of the table indicsies e ICP chals as being
analyzed; whereas, soly ol chrumien ned lead ssalyses were performed.
Should distinguish el the ICP metels were lotal choaminum and jead, such
as: ICP metals {Total Civominm agd Lead) Mevowry (M 71); Cluosme VI
(1196)

Y

Aoorgacie: Pape 011, under sample BOTURG the Hip yohue shows 8.017
wheress, e lsborsinry datn el shows 0.02.
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FRadiochexsisiry: Page 811, there are sevasal data poinde thal are qualified = |
beig Jess than the MDA; whecoas, dhe Isbaralory dete sheet indicate that the. |
paded dula are above e MDAJIDL: Be- 155 for samgles BOT(95, BETO9),
BUTWF7, aad BATOPL. En-152 for seavples POTOF2, and BOTOFS. Cv-137 %
for saseple BOTSD2 aad Am-241 for sample BOTENZ. Allhough the
Ysboralocy dete sheots shew » “U™ qualificstion for lese salopces the valwes
are above the MDAADL; thevefors, they should sel be qualified “U” najess

these is 2 explanation Yo jutify “U” qualilicalios.
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Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Tuesday, February 16, 1999 4.39 PM

To: Duncan, Jeanette M

Cc: Fancher, Jonathan D (Jon); Sturges, Mark H
Subject: Data Validation Packages

My comments as follows:

Inorganics - Data Package No. W02613-QES: No comments
Radiochemistry - Data Package No. W02613-QES: No comments
Inorganics - Data Package No. W02606-QES: No comments
Radiochemistry - Data Package No. W02606-QES: No comments

Ino t:nlt:!s - Data Package No. H0324-RLN: In "Minor Deficiencies" indicate that the IDL exceeded the TDL for Cr+6
results.

Radiochemistry - Data Package No. H0324-RLN: In "Minor Deficiencies” indicate that the MDA exceeded the TDL for
U-238 (GEA) results and U-235 (GEA) in sample BOTEP4. Also, if the lab result is "U" for a particular isotope, isn't the
MDA then an estimated best conservative guess concentration? If so, then go ahead and put the MDA in the data
summa% for Am-241, Co-60, Cs-137, U isotcgpes (GEA) and the Eu isotopes w/ a footnote to indicate the value in the table
is the MDA because a result was not reported.

Semivolatiles - Data Package No. H0324-RLN: In "Minor Deficiencies” indicate that the reported detection !imit exceeded
the CRDL for BOP6P2, BOP6P3, BOP6FP4, BOPSP5 and BOPEPS. Also, we should get the MS & MSD results for bis(2-
ethylhexyl}phthalate so the the validator can finish the validation. )

PCBs - Data Package No. H0324-RLN: Page numbers 2 & 3 have been transposed. 1n "Minor Deficiencies" indicate that
the IDL exceeded the TDL for Aroclor-1221 results. (ls it spelled Aroclor or Arochlor?)

Thanx,
Dave
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Radiochemistry and Inorganic: Page 1, the Project in the heading indicates
the data package was for Waste Site 116-B-14; whereas, the chains of
custody associated with the samples indicate the samples were from 116-B-
11, 116-B-13, and 116-B-14 Waste Sites.

Inorganic: The note at the end of the table indicates the ICP metals as being
analyzed; whereas, only total chromium and lead analyses were performed.
Should distinguish that the ICP metals were total chromium and lead, such
as: ICP metals (Total Chromjum and Lead); Mercury (7471}); Chrome VI
(7196) '

Inorganic: Page 011, under sample BOTOB6 the Hg value shows 0.017
whereas; the laboratory data sheet shows 0.02.

Radiochemistry: Page 011, there are several data points that are qualified as
being less than the MDA ; whereas, the laboratory data sheet indicate that the
ported data are above the MDA/IDL: Eu-155 for samples BOT096, BOT097,
BOTOF7, and BOTOF8. Eu-152 for samples BOTOF7, and BOTOF8. Cs-137
for sample BOTOD2 and Am-241 for sample BOTOD2. Although the
laboratory data sheets show a “U” qualification for these isotopes the values
are above the MDA/IDL; therefore, they should not be qualified “U” unless
there is an explanation to justify “U™ qualification.
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Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1999 9:03 AM
To: Duncan, Jeanette M

Subject: Calc. 0100B-CA-V0025

Sorry to be such a pain, but | found an error in the App. 3 of Calc. 0100B-CA-V0025
Typo: The Am-241 result for BOTOB6 should be 0.0340 in App. 3

Wb del 3
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| Radiocheristry and Inorganic: Page 1, the Project in the heading indicales Coarvecled” G)P)( .
the data package was for Waste Site 116-B-14; whereas, (be chains of
cuslody associated with the samples indicate the samples were from 116-B-
11, 116-B-13, and 116-B-14 Waste Siles. )
2 | Inorganic: The note at the end of the table indicates the ICP metals as being Canae A JU%.<
analyzed; whereas, only tolal chromium and lead analyses were performed. ’
Should distinguish that the [CP metals were (olal chromium and lead, such
as: ICP metals (Total Chromium and Lead); Mercury (7471); Chrome V1
(7196)
3l loorganic: Page 011, under sample BOTOB6 the Hg value shows 0.017 Veb sk vodan  clhas e cuunil 2iaea e
whereas; the laboratory data sheet shows 0.02. Fermn L tonndd =<
4 Radiocheristry; Page 011, there are several data points that are qualified as

being less than the MDA; whereas, the laboratory data sheet indicate that the
ported data are above the MDA/IDL: Eu-155 for samples BOT096, BOT097,
BOTOF7, and BOTOFS. Eu-152 for samples BOTOF7, and BOTOF8. Cs-[37
for sample BOTOD2 and Am-241 for sample BOTOD2. Although the
laboratory datn sheets show a “U™ qualification for thesc isolopes the values
are above the MDA/IDL; therefore, they should not be qualified “U” unless
there is an explanation 1o justify “1” qualification.
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Date: 22 January 1999

To: Bechtel Hanford Inc. (technical representativel

From: TechLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,
116-B-14

Subject: Inorganics - Data Package No. W02613-QES (SDG No. W02613)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02613-
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.

* Semple ID: | Sample Date.'| Media- | Validation | - Analysis.

BOTO92 11/19/98 Soil C See note 1

BOTQ93 11/19/98 Soil Cc See note 1

BOTO094 11/19/98 Soil c See nota 1 <u

BOTO95 11/19/98 Soil c See note 1
BOTO096 11/19/98 Soil Cc See note 1
BOTQ97 11/19/98 Soil - C See note 1
BOTOF& 11/23/98 Soil Cc See note 1
BOTOF7 11/23/98 Soil c See note 1
BOTOF8 11/23/98 Soil c See note 1
BOTOBS 11/23/98 Soil c See note 1
BOTOB6G 11/23/98 Soil c See nots 1
BOTOD2 11/23/98 Soil Cc See note 1

= — - —
1 - ICP metals (total chromium and lead); Mercury (7471); Chrome VI {71986)

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

0006001



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Page_ 1 of 1

Project: BECHTEL-HANFORD
Laboratory: Quemesra
Case |spa: wo2613
Sample Number ) BOT092 B0OT093 BOTO24 BOY095 BOTO98 BOTO97 80TOFE BOTOF? BOTOF8 BOTOBS BOTOB6 BOTOD2
Location A1 (Deep) A2 (Deep) A3 (Deep) B4 (Desp) BS (despl B6 (Deap) A3 {Shalow} |A4 [Shaltow) Ad [Shallowl |A1 [Shallow] |A1 [Shallaw) A2 (Shatlaw)
Remarks Duplicate Duplicate
Sample Date 11/19/98 11/19/98 11/19/98 11/19/98 11/19/38 11/19/98 11/23/98 11/23/98 11/23/38 11/23/98 11/23/98 11/23/98
Radiochemistry TDL {Rewuslt G [Rewult Q [Result Q |Raeuit Q [Result Q JRessit Q | Result Q |Rasutt 0 | Rewdt Q |Rasult Q |Result Q [Result a
Americiun-241 0.1 2.9 0.395 0.753 0.736 2.23 2.22 0.0675 0.0818 0.263 0.0595 0.0304 0.0276
Uranium-234 0.1 2.99)) 1.04]4 1.17|J 0.8321) 1.281J 1.03[3 1.15]J 1.531J 1.14[J - 0.815]J 0.933}J 0.815]J
Uranium-23% 0.1 0.13]|3 0.0211 |y 0.0865]14 0.0408 ) 0.0481]J 0.0437|J 0.05611J 0.0609]J 0.0317]w) 0.0255{U) 0.055|J 0.0368])
Uraniom-238 0.1 2.8]) 0.962|J 1.22)0 0.8271J4 1.07|J 0.829|J 1.16(J 1.32) 1.05|J 0.808|J 0.921|J 0.793|J
Plutonivm-238 0.1 0.3551J 0.0147 1) 0.0342]2 0.0102jUd 0.188|J 0.244|2 Qlud ] -0.00114{W) ojul 0.0107|04 0.00329 |04 -0.00118|U)
Phrtonitem-239/240 0.1 11.3 1.37 1.8 1.75 8.04 68.98 0.37 0.00597|U 0.0381 ) 0.0182|U 0.0151]{U 0043114
Americium-241 [GEA) 0.1 1.52 0.0187|U 0.080210 0.18 0.573 0.661 0.0414|U 0.00783|U 0.0149{0 -0.0011|U -0.00953|u 0.05%
Cobalt-60 0.05 36.7 2.61 1.35 3.37 14.5 16.2 0,0482]0 0.0231|U 0.00737|U 0.0165]u4 |-0.000598|U 0.0123|U
Casium-13TDA 0.05 93.9 27 13.8 23.5 70.4 62.7 0.955 0.58 0.62 0.0492 0.0342]0 0.0792
Europiom-152 0.1 2687 19.4 17.2 32.4 154 53.6 4.43 0.188 0.248 0171 |U 0.0434|U 0.255|U
Europium-154 0.1 40.3 2.33 2.38 3.93 18.2 8.38 0.191]U o011 ju 0.02391U 0.043|U 0.0143 |0 -0.024% (U
[Europium-155 0.05 1.82 o121V 0.0833|U 0.17 0.798 0.385 0.0277]|U 0.087 0.0615 0.00217|u 0.0137|U 0.0401 U
ranium-238{GEA) 0.1 0.972 0.608 0.58 0.603 0.604 0.845 0.632 0.805 0.885 0.358(J) 0.3751) 0.474|J
trontioin 1 4.06 2.56 1.4 2.44 3.94 2.53 1.65 0.121|u 0.14 0.106}U 0.0277]{U 0.407
%ﬁm 30 1570 179 154 261 870 1940 3.95|u 2.71]U 5.22|V 3.05|u 3.53|u 5.33|U




quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 [ 6675

LAB SAMPLE ID: 81136201 MATRIX: SOIL

CLIENT ID: BOT092 DATE RECEIVED: 11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD

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

AM-241 2. 90&+ooy‘—/~ 3.3E-01 6.7E-01 254E.02 pClg  111.00%  RICHRC5080
U-234 2.99E+00 2.5E-01 5.4E-01 349E-02  pClg  79.80%  RICHRCS5030
U-235 1.30E-01 }4/- :\' 5.2E-02 5.6E-02 2.61E-02  pCifg 79.80%  RICHRCS030
U-238 2.80E+00 2.4E-01 5.1E-01 3.25E-02  pCilg  79.80%  RICHRC5030

PU-238 3.55E-01 :S' 1.5€-01 1.8E-01 457E-02  pClg  26.20%  RICHRCS5010

PU239/40 1,13E+01 8.7E-01 3.0E+00 9.02E-02  pClg  2520%  RICHRC5010

AM-241 1.52E+00 2.4E-01 2.4E-01 224E-01  pClg  N/A RICHRC5017
CO-60 3.67E+01 3.7E+00 3.7E+00 8.53E-02 pClg  N/A RICHRC5017

CS-137 9.39E+01 9.4E+00 8.4E+00 1.84E-01 pCiig N/A RICHRC5017

EU-152 2.67E+02 2.7E+01 2.7E+01 464E-01  pCilg  NIA RICHRC5017

EU-154 4.03E+01 4 1E+00 4.1E+00 3.14E-01  pCig  N/A RICHRC5017

EU-155 1.82E+00 3.8E-01 3.8E-01 481E-01  pCilg  N/A RICHRC5017
U-238 9.72E-01 2.6E-01 2.6E-01 3.21E-01 pCifg N/A RICHRCS017

STRONTIUM  4.06E+00 2.1E-01 1.2E+00 1.38E-01  pCWlg  54.90%  RICHRC5008

NI-63 1.57E+03 1.6E+01 1.8E+02 6.43E+00 pCilg 75.80% RICHRCS069

A

Number of Resuits; 16 .

Resuit = IDL When Not Detected Quanterra Anaiytical Services, Inc
ifiers: I :
{Qualifiers: U = Analyte result < MDA/IDL, U (} (; { }‘1 o rptChemRadSample; v3.41 v

J = No U gualifier and resuit « - W



SAMPLE RESULTS

)]
Quanterra

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: 81136202 MATRIX: SOIL
CLIENT ID: BOTO0S3 DATE RECEIVED: 11/23/98 2:29.00 PM
COUNTING . TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER .
ﬂE*GHRGME——%ﬂ%E*GSw-w—NfA——Nm—SﬁﬁEﬁZ—ﬂ@W—Nﬁ_‘_mﬁJ’L
AM-241 3.95E-01 J 1.5E-01 1.7E-01 3.68E-02 pCifg 82.30% RICHRC5080
U-234 1.04E+00 T 1.4E-01 2.2E-01 2.736-02  pCilg 85.40%  RICHRCS5030
U-235 2.11E-02 uJ  22E.02 2 2E-02 1.11E-02  pCig 85.40%  RICHRCS030
U-238 9.62E-01 KT  1.4€-01 2.0E-01 3.51E-02  pCilg 85.40%  RICHRCS5030
PU-238 14176:02 uJ  21E-02 2.1E-02 199E-02 pClg  61.70%  RICHRCS010
PU239/40 1.37E+00 2.0E-01 3.2E-01 3.35€-02 pCilg 61.70% RICHRCE010
AM-241 1.67E-02 U 1.2E-01 1.2E-01 1.99E-01 pClig N/A RICHRCS017
CO-60 2.51E+00 2.7E-01 2.7E-01 3.02E-02 pCiig N/A RICHRCS017
CS-137- 2.70E+01 2.7E+00 2.7E+00 6.11E-02  pCilg  N/A RICHRC5017
EU-152 1.94E+01 2,0E+00 2.0E+00 1.72E-01 pCi/g N/A RICHRCS5017
EU-154 2.33E+00 2.8E-01 2.86-1 1.11E-01 pCi/g N/A RICHRCS017
EU-1585 1.21E-01 U 1.1E-01 1.1€-01 1.82E-01 pCilg N/A RICHRC5017
U-238 6.06E-01 1.4E-01 1.4E-01 1.17E-01 pCilg N/A RICHRCS5017
STRONTIUM 2.56E+Q0 1.6E-01 7.9E-01 1.10E-1 pCilg 56.50% RICHRC5006
NI-63 1.79E+02 5.8E+00 2.6E+01 6.20E+00 pCilg 77.90% RICHRCS069
Number of Results: Z
! / 2279
Resuit = iDL When Not Detected Quanterra Analytical Services, Inc
(Qjualifiers: U = Analyte resuit < MDAJIDL, 0 0 G 013 rptChemRadSample; v3.41

J = No U qualifier and resuilt <

Heos



}1)
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675
LAB SAMPLE ID: 81136203 MATRIX: SOIL
CLIENT ID: BOTOS4 DATE RECEIVED:  11/23/98 2:29:.00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME——4.20E-62——————— N -00E-=
AM-241 7.53E-01 J 1.6E-01 2.2E-01 3.11E-02  pCig 88.70% RICHRCS080
U-234 1.17E+00 T 1.6E-01 2.48-01 2.37E-02 pCilg 81.00% RICHRC5030
U-235 6.65E-02 g4 I  3.7E-02 3.9€-02 2.37E-02 pCilg 81.00% RICHRC5030
U-238 1.228+00 J 1.6E-01 2.5E-01 2.08E-02 pCiig 81.00% RICHRC5030
PU-238 342602 2.8E-02 2.9E-02 2.32E-02 pCilg 54.50% RICHRCS5010
PU239/40 1.60E+00 1.9E-01 3.3E-01 1.56E-02 pCilg 54.50% RICHRC5010
AM-241 8.02E-02 U 8.0E-02 8.0E-02 1.31E-01 pCifg N/A RICHRCS017
C0-60 1.35E+00 1.4E-01 1.4E-01 2.51E-02 pCiig N/A RICHRC5017
CsS-137 1.38E+01 1.4E+00 1.4E+00 5.06E-02 pCilg N/A RICHRCS017
EU-152 1.72E+01 1.7E+00 1.7E+00 1.29E-01 pCilg N/A RICHRCS5017
EU-154 2.39E+00 2.7E-01 2.7E-01 9.18E-02 pCifg N/A RICHRCS017
EU-155 8.33E-02 U 8.5E-02 8.5E-02 1.43E-01 pCifg N/A RICHRC5017
U-238 5.60E-01 1.1E-01 11E-01  896E-02  pCig N/A RICHRCS017
STRONTIUM 1,40E+00 1.3E-01 4.5E-01 1.34E-01 pCi/g 47 70% RICHRC5006
NI-63 1.54E+02 5.9E+00 2.4E+01 6.95E+00 pCilg 69.10% RICHRCS5069
Number of Resuits: E
Wlﬂ/i: 41
Resuit = IOL When Not Detected (JUU “14 Quanterra Analyticai Services, Inc

(Qluaiifiers: U = Analyte resuit < MDA/IDL,
J = No U qualifier and resuit <

rptChemRadSampie; v3.41

006



1))
Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP:  WO02613 [ 6675

LAB SAMPLE ID: 81136204 MATRIX: SOIL

CLIENT ID: 80T095 DATE RECEIVED:  11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
—HEXCHROME ———T7-4SE-01 NIA NIA JOUE-UZ MOy IIA

AM-241 736E-01 J  1.6E-01 2.2E-01 3.70E-02  pClg 81.70%  RICHRCS080
U-234 8.32E-01 7% J 1.4E-01 2.0E-01 3.56E-02  pClg 76.40%  RICHRC5030
u-235 406E-02 A/ T  3.2E-02 3.3E-02 299€-02  pClg  76.40%  RICHRC5030
U-238 827E-01 /4T 1.4E-01 2.0E-01 320E-02  pClg 76.40%  RICHRCS030
PU-238 162602 UJ 25E02 2.5E-02 402E-02  pCilg 35.20%  RICHRC5010

PU239/40 1.75E+00 2,5E-01 4.2E-01 401€-02  pCifg 35.20%  RICHRCS5010
AM-241 1.80E-01 6.2E-02 6.2E-02 8.19E-02  pCig N/A RICHRCS017
CO-60 3.37E+00 © 3.5E-01 3.5E-01 3.248-02  pCig N/A RICHRC5017
CS-137 2.35E+01 2.4E+00 2.4E+00 6.39E-02  pCig N/A RICHRC5017
EU-152 3.24E+01 3.3E+00 3.3E+00 1.72E-01 pClig N/A RICHRC5017
EU-154 3.93E+00 4.4E-01 4.4E-01 1.17E-01 pCilg N/A RICHRC5017
EU-155 1.70E-01 1.1E-01 1.1E-01 1.64E-01 pCilg N/A RICHRC5017
U-238 6.03E-01 1.3E-01 1.3E-01 1.21E-01  pCilg N/A RICHRC5017

STRONTIUM  2.44E+00 1.5E-01 7.8E-01 1.24E-01 pCig 63.20%  RICHRCS5006

NI-63 2.61E+02 8.2E+00 3.7E+01 8.41E+00  pCilg 57.20%  RICHRC5068

J

Number of Resuits: 16 .

Result = IDL When Not Detected U U G U 15’ Quanterra Anaiytical Servicas, Inc

{Q)ualifiers: U = Analyte resuit < MDA/IDL, rptChemRadSampie; v3.41 ! f
J = No U qualifier and resuit <



1N
Quanterra

(Qjuaiifiers: U = Analyte resuit < MDA/IDL,
J = No U qualifier and resuit <

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: 81136205 MATRIX: SOIL
CLIENT ID: BOT096 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER -
'HEXCHROME " T.00E+00 : NIA NIA I00E-UZ  TRURg A% —EPRTTYH
AM-241 2.23E+00 J 2.6E-01 4.9E-01 2.80E-02 pClig 99.60% RICHRCEQSD
U-234 128E+00 T  1.9E-0f 2.9E-01 4.00E-02  pCig 62.10% RICHRC5030
U-235 461E-02/49 J  36E-02 3.7E-02 3.08E-02  pCig 62.10% RICHRC5030
U-238 1.07E+00 T 1.7E-01 2.5E-01 3.60E-02 pClg 62.10% RICHRCS030
PU-238 1.86E-01 T 1.0E-0t 1.1E-01 5.38E-02 pClg 23.70% RICHRC5010
PU239/40 6.04E+00 5.7E-01 1.5E+00 7.14E-02 pClig 23.70% RICHRC5010
AM-241 5.73E-01 2.9E-01 2.9E-01 4.47E-01 pClig N/A RICHRC5017
C0-60 1.45E+01 1.5E+00 1.5E+00 6.76E-02 pClig N/A RICHRCS017
C8-137 7.04E+01 7.0E+00 7.0E+00 1.44E-01 pCllg NIA RICHRCS017
EU-152 1.54E+02 1.5E+01 1.5E+01 3.63E-01 pClig N/A RICHRCS017
EU-154 1.82E+01 1.9E+00 1.9E+00 2.47E-01 pCilg N/A RICHRC5017
EU-155 7.98E-01 )J‘f/ 3.1E-01 3.1E-01 4.45E-01 pCig N/A RICHRCS5017
U-238 6.04E-01 1.7E-01 1.7E-01 2.42E-01  pCilg  N/A RICHRC5017
STRONTIUM 3.94E+00 2.0E-01 1.2E+00 1.20E-01 pCig 56.50% RICHRC5006
NI-63 8.70E+02 1.2E+01 1.0E+02 6.65E+00  pCilg 72.40% RICHRC5069
Number of Results: E
KL/ 77
Resuit = I0L When Not Detected (} Q0 (}16 "~ Quanterra Analytical Services. Inc i

rptChemRadSampie; v3.41 M



1))
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: . 81136206 MATRIX: SOIL
CLIENT ID: BOT097 | DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD

ANALYTE RESULT. Q ERROR(2s) ERROR{2s) MDA/IDL  UNIT  YIELD NUMBE,R/

HEXGHROME—9.61E-0+——————NiA—————NiA————3-00E-02——motkg———hih——————EPAZ K-

AM-241 2.22E+00 J 2.8E-01 - 5.2E-01 412E-02 pCilg  90.90%  RICHRCS080
U-234 1.03E+00 3  1.6E-01 2.4E-01 2.99E-02 pClg  64:20%  RICHRCS030
U-235 437E-02 ¢4 T 3.5E-02 3.6E-02 3.50E-02  pClg  64.20%  RICHRCS030
U-238 829E-01 44 I 1.5E-01 2.1E-01 3.50E-02 pClg  64.20%  RICHRC5030
PU-238 244E-01 T 7.5E-02 8.5E-02 285E-02 pClg  59.30%  RICHRC5010
PU239/40 6.98E+00 4.0E-01 1.2E+00 1.54E-02 pClg  59.30%  RICHRC5010
AM-241 8.61E-01 3.0E-01 3.0E-01 3.86E-01 pClg  N/A RICHRCS017
C0-60 1.62E+01 1.6E+00 1.6E+00 5.10E-02 pClg  N/A RICHRC5017
CS-137 6.27E+01 6.3E+00 6.3E+00 1.01E-01 pClg  N/A RICHRC5017
EU-152 5.36E+01 5.4E+00 5.4E+00 253601 pClg  N/A RICHRC5017
EU-154 6.38E+00 6.9E-01 6.9E-01 1.75E-01  pCig  N/A RICHRC5017
EU-155 ae5e-01 ¥ 24E01 2.1E-01 2.71E-01  pCig  N/A RICHRCS017
U-238 6.45E-01 1.7E-01 1.7E-01 1.76E-01  pCilg  N/A RICHRC5017
STRONTIUM  2.53E+00 1.7E-01 7.5E-01 123E-01 pClg  48.90%  RICHRCS006
NI-63 1.94E+03 1.8E+01 2.3E+02 6.47E+00 pClg  75.00%  RICHRCS069

Number of Resulits: '_1—_6__.

"ol

Resuit = iDL When Not Detected i Quanterra Analytical Services, inc
i o017
(Qlualifiers: U = Analyte result < MDA/IDL, J y rptChemRadSample; v3.41

J4 = No U qualifier and resuit <



Q))uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675
LAB SAMPLE ID: 81136207 MATRIX: Soi.
CLIENT ID: BOTOFS DATE RECEIVED:  11/23/98 2:29:00 PM
' COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER .
—HEXCHROME —2.97E-01 A NTA 300E-02—Mgrkg— A EPATrey
AM-241 6.75E-02 J 4 8E-02 4.9E-02 2.28E-02  pClg 101.60%  RICHRC5080
U-234 1.15E+00 T  1.6E-01 2.5E-01 3.56E-02  pClg  72.70%  RICHRCS030
U-235 5.61E-0244 J  3.6E-02 3.8E-02 2.87E-02  pClg 72.70% RICHRCS5030
U-238 116E+00 F  1.6E-01 2.5E-01 3.56E-02  pClig 72.70% RICHRC5030
PU-238 0.00E+00 UJ  0.0E+00 1.4E-02 1.27€-02  pClg 72.20%  RICHRC5010
PU239/40 3.70E-01 8.3E-02 1.0E-01 1.88E-02  pClg 72.20%  RICHRC5010
AM-241 4.14E-02 U 5.1E-02 5.1E-02 8.65E-02  pClig N/A RICHRC5017
CO-60 462E-02 U 1.8E-02 1.8E-02 3.30E-02  pCig NIA RICHRC5017
CS-137 9.55E-01 1.1E-01 1.1E-01 3.05E-02  pClg N/A RICHRC5017
EU-152 4.43E+00 4.6E-01 4.6E-01 7.57E-02  pCig N/A RICHRCS5017
EU-154 1.91E-01 U 9.1E-02 9.1E-02 1.07E€-01 pCilg N/A RICHRCS017
EU-155 277E-02 U 5.1E-02 5.1E-02 8.27E-02  pCig N/A RICHRCS017
U-238 6.32E-01 9.2E-02 9.2E-02 498E-02  pCig N/A RICHRCS017
STRONTIUM 1.55E+00 1.2E-01 5.2E-01 1.12E-01 pClg 59.70%  RICHRCS5006
Ni-63 3.95E+00 U 2.7E+00 8.0E+00 §.37E+00  pCig 75.50% RICHRCS5069

———

Number of Resuits: .1

Resuit = {DL When Not Detected Quanterra Anatyticzal Services, Inc

‘\
(Qualifiers: U = Analyte resuit < MDANDL, QOO0 OAS  rpchemRadsampie; va.a1
J = No U qualifier and resuit < .



N
(u{uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675
LLAB SAMPLE ID: 81136208 MATRIX: SOIL
CLIENT ID: BOTOF7 DATE RECEIVED:  11/23/98 2:29:00 PM
\ COUNTING TOTAL REFPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s} MDA/IDL UNIT  YIELD NUMBER ,~
—HEXCHROME— 7288t WK NTA 300E-UZ MUKy NIA EPATTO
AM-241 6.18€-02 J 5.1E-02 5.2E-02 3.77€-02  pCig 78.90%  RICHRCS5080
U-234 153€+00 J 2.1E-01 3.0E-01 3.50E-02  pClg 59.10%  RICHRCS030
U-235 6.09E-02 40 J  4.2E-02 4.3E-02 3.74E-02  pCiig 59.10% RICHRC5030
U-238 1338+00 J  1.9€-01 2.7E-01 581€-02  pCig 59.10% RICHRCS030
PU-238 414803 UT  1.6E-03 1.6E-03 3.25E-02  pClg 57.70%  RICHRC5010
PU239/40 5.97E-03 U 1.4E-02 1.4E-02 325E-02  pClg 57.70%  RICHRCS010
AM-241 7.83E-03 U 3.7E-02 3.7E-02 5.88E-02  pCig N/A RICHRC5017
C0-60 2.31E-02 U 1.3E-02 1.3€-02 2.46E-02  pClg N/A RICHRC5017
CS-137 5.80E-01 6.8E-02 6.8E-02 237E-02 pCilg  NI/A RICHRCS017
EU-152 1.68E-01 M‘V 5.6E-02 5.6E-02 7.07E-02  pCig N/A RICHRC5017:
EU-154 1.01E-02 U 4.2E-02 4.2E-02 7.34E-02  pClg N/A RICHRC5017
EU-155 8.70E-02 / 3.4E-02 3.4E-02 561E-02 pClg  N/A RICHRC5017
U-238 8.05E-01 9.6E-02 9.6E-02 3.84E-02  pCig N/A RICHRC5017
STRONTIUM 1.21E-01 U 6.0E-02 7.0E-02 1.43E-01  pClg 52.30%  RICHRCS5006

NI-63 - 2.71E+00 U 3.2E+00 8.7E+00 8.05E+00  pCifg 68.60% RICHRC5069

Number of Resuits: .18

07//;::/77

Resuit = {0OL When Not Detected Quanterra Analytical Services, inc
(Q)ualifiers: U = Analyte result < MDA/IDL, 000 Q2% rotchemRadSampte; v3.41 W

J = No U qualifier and resuit <



@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02613 [ 6675
LAB SAMPLE ID: 81136209 MATRIX: SOIL
CLIENT ID: BOTOF8 DATE RECEIVED:  11/23/98 2:28.00 PM
COUNTING TOTAL REPORT METHOD

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

—uaxeaaeme—1—29&-m—-———nm———mn—-roumz——mm—m——ﬁﬁﬂ€§’

AM-241 2.63E-01 9.6E-02 1.1E-01 2.37E-02  pClig 93.40% RICHRCS080
U-234 1.14E+00 3’ 1.7E-01 2.5E-01 3.39E-02  pClg 68.80% RICHRC5030
U-235 317E-02 U  3.0E-02 3.0E-02 400E-02  pCilg 68.80% RICHRC5030
U-238 1.056+00 J 1.6E-01 2.4E-01 3.86E-02  pCilg 68.80% RICHRCS030
PU-238 0.00E+00 UJ  0.0E+00 2.3E-02 2.06E-02  pCig 56.50% RICHRC5010
PU239/40 3.81E-02 3.4E-02 3.5E-02 2.06E-02  pClg 56.50% RICHRCS010
AM-241 1.49E-02 U 2.9€-02 2.9E-02 425E.02  pCilg N/A RICHRC5017
C0-60 737603 U 1.6E-02 1.6E-02 2.79E-02 pClig N/A RICHRC5017
CS-137 6.20€-01 7.5E-02 7.5E-02 261E-02  pCifg N/A - RICHRCS017
EU-152 2.48E-01 ,Jr 6.7E-02 6.7E-02 8.44E-.02  pClg N/A RICHRCS017
EU-154 2.39E-02 U 4.4E-02 4.4E-02 7.81E-02 pCiig N/A RICHRCS017
EU-155 6.15E-02 —uf 3.5E-02 3.5E-02 5.93E-02  pCig N/A RICHRCS017
U-238 8.85E-01 1.1E-01 1.1E-01 4.49E-02 pClig N/A RICHRCS017
STRONTIUM 1.40E-01 J 5.8E-02 72E-02  1.28E-01 pCi/g 52.50% RICHRCS5006
NI-63 5.22E+00 U 2.8E+00 8.0E+00 6.45E+00  pCilg 77.10% RICHRC5069

Number of Results: 16 !

no
07/[/'1‘*-!77

Resuit = IDL When Not Detacted Quanierra Analytical Services, inc M

{Q)uaiifiers: U = Analyte result < MDA/IDL, { J U U U :0 rptChemRadSample; v3.41
J = No U qualifier and resuit <



1)
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: 81136210 MATRIX: SOIL
CLIENT 1D: BOTOB5 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER,
—HEXCHROME—3.00E=02—t——— /& NI I00EVZ Tgrkg NIA
AM-241 595E-02 J 4.9E-02 5.0E-02 2.68E-02  pCig 78.60%  RICHRC5080
U-234 8.1SE-01 J 5 17E-01 2.4E-01 480E-02 pClg  46.50%  RICHRC5030
U-235 255602 UJ  3.1E-02 3.2E-02 410E-02  pCig 46.50% RICHRC5030
U-238 8.08E-01 ¥ J  1.7E-01 2.3E-01 3.61E-02  pClig 46.50% RICHRCE030
PU-238 107602 U3  1.7E-02 1.7E-02 3.028-02  pCig 68.40% RICHRC5010
PU239/40 = 1.62E-02 U 2.18-02 2.1E-02 3.23E-02  pClg 68.40% RICHRCS010
AM-241 -1.10E-03 U 1.5E-01 1.5E-01 2.54E-01  pCig N/A RICHRCS017
CO-60 1656-02 U 2.1E-02 2.1E-02 3.74E-02  pCig N/A RICHRCS5017
CS-137 492E-02 J 2.9E-02 2.9€E-02 323E-02  pCilg N/A RICHRC5017
EU-152 1.796-01 U 7.3E-02 7.3E-02 9.26E-02  pCig N/A RICHRCS017
EU-154 430E-02 U 6.1E-02 6.1E-02 1.09E-01  pClg N/A RICHRCS017
EU-155 217E-03 U 4.8E-02 4.8E-02 7.78E-02  pClig N/A RICHRC5017
U-238 3.58E-01 8.1E-02 8.1E-02 532602  pCig N/A RICHRC5017
STRONTIUM 1.058-01 U 5.5E-02 6.3E-02 1.27E-01  pCig 47.20% RICHRCE006
NI-63 3.05E+00 U 2.8E+00 7.6E+00 7.12E+00  pCig 80.10% RICHRC5069
Number of Resuits: E
%/67
Resuit = IDL When Not Detected Quanterra Analyticat Services, Inc

{Qjualifiers: U = Anaiyte resuit < MDANDL, ¢ Q0 021 rptChemRadSampie; v3.41
J = No U qualifler and resuit <



SAMPLE RESULTS

1)
Q@uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 [ 6675
LAB SAMPLE ID: .B1136211 MATRIX: SOIL
CLIENT ID: BOTOB6G DATE RECEIVEDR: 11/23/98 2:28:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME J00E0Z ¢ NTA NIA d.uumkg_ﬂm__fm*@ff/
AM-241 340E-02 J 3.8E-02 4.0E-02 3.07E-02 pClg 69.80% RICHRCS080
U-234 9.33E-01 A4 J° 16E-01 2.3E-01 4 21E-02 pCiig 65.30% RICHRC5030
U-235 '5.50E-02 4 J  4.0E-02 4.1E-02 3.54E-02  pCilg  65.30%  RICHRCS030
U-238 9.91E-01 4 J 1.7E-01 2.4E-01 3.79E-02 pCig 65.30% RICHRCS030
PU-238 3206-03 UJ  11E02 1.1E-02 3.10E-02  pCilg  7470%  RICHRC5010
PU239/40 1.51E-02 U 1.9E-02 1.9E-02 2.73E-02 pCig 74.70% RICHRCS010
AM-241 -8.53E-03 U 4 3E-02 4.3E-02 6.65E-02 pCilg N/A RICHRC5017
CO-60 -5.96E-04 U 2.1E-02 2.1€-02 3.65E-02 pCilg N/A RICHRCS017
CS-137 342E-02 U 2.1E-02 2.1E-02 3.67E-02 pCllg N/A RICHRC5017
EU-182 4.34E-02 U 5.3E-02 5.3E-02 8.62E-02 pCilg N/A RICHRCS017
EU-154 1.43E-02 U 6.5E-02 6.5E-02 1.13E-01 pCig N/A RICHRCS5017
EU-185 1.37E-02 U 3.7E-02 3.7E-02 6.28E-02 pClg N/A RICHRCS017
U-238 3.76E-01 8.8E-02 8.8E-02 5.35E-02 pCifg N/A RICHRC5017
STRONTIUM 27702 U 4.7E-02 4 .8E-02 1.29E-01 pCi/g 50.30% RICHRCE006
NI-63 3.53E+00 U 2.6E+00 7.4E+00 6.13E+00 pCilg 82.20% RICHRCS088
Number of Results: E
W/ “
Resuit = IDL When Not Detected Quanterra Analytical Services, In¢c
{Qiualifiers: U = Anaiyte result < MDAJIDL, ( J {,‘ U L 2;3 rptChemRadSampie; v3.41

J = No U qualifier and resuit <

0047



@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02613 [ 6675
LAB SAMPLE ID: 81136212 MATRIX: SOIL
CLIENT ID: BOTOD2 DATE RECEIVED:  11/23/98 2:29:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT - Q ERROR(2s) ERROR(2s) MDA/MDL UNIT YIELD NUMBER
THEXCHROME —300E 02— U NrA& NTA 300E-UZ mgrky N Eﬁﬁﬁ%
AM-241 2.76E-02 J 3.2E-02 3,2E-02 2.49E-02  pCig 84.60%  RICHRCS080
U-234 815801 A T  1.3E-01 1.9E-01 3.19E-02  pCig 77.80%  RICHRC5030
U-235 368602 24 J 28E-02 2.9E-02 2.46E-02  pClg 77.80% - RICHRC5030
U-238 7.93E-01 44T 1.3E-01 1.8E-01 333E-02 pClg  77.80%  RICHRC5030
PU-238 -1.166-03 UJ  18E-03 1.7E-03 3.32E-02  pCig 57.50% RICHRCS010
PU239/40 4.31E-02 3.6E-02 3.6E-02 293E-02  pCig 57.50% RICHRC5010
AM-241 5.10E-02 JJ‘" 2.4E-02 2.4E-02 342E-02  pClg N/A RICHRCS017
C0O-60 1.23E-02 U 2.4E-02 2.4E-02 422E-02  pCig N/A RICHRCS5017
CS-137 7.93€-02 ,uf‘/ 2.4E-02 2.4E-02 417E-02  pCig N/A RICHRCS017
EU-152 2.55E-01 U 7.5E-02 7.5E-02 9.90E-02 pClg ~ NA RICHRC5017°
EU-154 -2.49E-02 U 6.98-02 6.9E-02 1.17€-01 pCl/g N/A RICHRC5017
EU-155 401E-02 U 3.4E-02 3.4E-02 5.84E-02  pClg N/A RICHRC5017
U-238 4.74E-01 7.6E-02 7.6E-02 5.51E-02  pClig N/A RICHRCE017
STRONTIUM 407E-01 J 7.7€-02 1.5E-01 1.35E-01 pClig 56.90% RICHRCE006
NI-63 5.33E+00 U 2.6E+00 7.2E+00 6.16E+00  pCig 85.70% RICHRC5069
Number of Results: E
2
l / }Ll 4 1 . i
Resuit = {DL When Not Detected Quanterra Anaiytical Services, Inc

(Qiuvaiifiers: U = Anaiyte resuit < MDAJIDL, UU (} U 21.3 rptChemRadSample; v3.41 W

J = No U} qualifier and resuit <



FAX
TECHLAW, INC.

451 Hills, Suite 23
.Richland, WA 99352
809-375-5667
509-375-5151 (fax)
To: Jeanetie Duncan
From: Bruce Chnstian
Pages: 1

Date: 15 January 1999

Informatioa Request

WO02613 - Inorganics

B09-375-8132\ 18 '99 18:50A7 "

Mercury - samples BOTOFS, BOTOF7, BOTOF8, BOTOB5, NS and BOTOD2

The MS is outside AC limits {-197%). The above sampies wer'e below the
laboratory detection limit, not detected in the blank, but flagged with a B, not a U,

i need to know why.
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richiand, WA 99352
X09.375-5667
509-375-S18§ (fax)

To: Jeanette Duncan
From: Bruce Christian
Pages: 1
bate: 15 January 1999
Information Request
W02613 - Inorganics
O 0L

The reported amount for mercury in sample BOTOB6 on page 43 €0:682 MG/KG) does not match
the amount reported on page 40 (0.017 MG/XG). Which amount is correct.

tse QOT s delae, Ther value is Pe
r(J'C'/T 0'_[) I’Odﬂa{ll‘nj 'po,,—e"ppc(,-‘- .‘4'3'1’5;/ # /}’_e
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