Date: 18 November 1998
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.

Project: 100 BC Areas - Full Protocol (Waste Site 116-C-5)
Subject: Radiochemistry - Data Package No. W02534-QES (SDG No. WOZ,é?A}

INTR TION \

This memo presents the results of data validation on Summary Data Pack
WO02534-QES which was prepared by Quanterra Environmental Services (
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table.

BOJD40 9/10/98 Soil C See note 1
BOJD41 9/10/88 Soil C See note 1
BOJD42 9/10/98 Soil C See note 1
BOJD43 9/10/98 Sail C See note 1
BOJD44 9/10/98 Soil C See note 1
BO.JD45 9/10/98 Soil C See note 1
BOJD46 9/10/98 Soil C See note 1
BOJD47 9/10/98 Soil C See note 1
BOJD48 9/10/98 Sail C See note 1
L _BO.INRD 9/10/98 Sail c____ See note 1

1 - Gamma spectroscopy; isotopic uranium, plutonium and americium; strontium-90; nickel-63.

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:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

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

* Holding Times

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

All holding times were acceptable.

¢ Blanks
L ratory Bl

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

Due to positive laboratory blank detection, radium-226 resuits in samples
BOJD44, BOJD46, BOJD47, and BOJD48 were qualified as estimates and flagged
JJJII

Due to positive laboratory blank detection, the negative radium-226 result in
sample BOJD44 was raised to the MDA and flagged “U”.

Due to a positive laboratory blank detection, the uranium-238 (GEA) result in
sample BOJD48 was qualified as an estimate and flagged “J”.

All other blank results were acceptable.

¢ Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is 3 sigma. In
addition, samples may be spiked with a radiochemical tracer to assist in isolating
the radioisotope of interest with the yield of the tracer being used in calculating
sample activity. The acceptable range for tracer recovery is 20% to 105%.
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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 the lack of an LCS analysis, all plutonium-238 results were qualified as
estimates and flagged “J”.

Due to an LCS recovery of 157%, all detected uranium-238 (GEA) results were
qualified as estimates and flagged “J”.

All other accuracy results were acceptable.

Precision

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

Due to an RPD of 153%, ail uranium-238 (GEA) results were qualified as
estimates and flagged “J”.

Due to the original sample {used for the laboratory duplicate) not being analyzed
for radium-224, all radium-224 results were qualified as estimates and flagged
M‘JII.

All other duplicate results were acceptable.
Field Dupli mpl

One pair of field duplicate samples (samples B0JD42/B0JD50) were submitted to
QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its duplicate.
The RPD for uranium-238 (GEA) was outside QC limits. Under the BHI
statement of work, no qualification is required. All other field duplicate results
were acceptable.
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* 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 specific MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. Laboratory reported detection limits
were above the TDL for europium-155 in samples BOJD40, BOJD43, BOJD44
and BOJD47. All other reported MDAs were at or below the TDL or contract
specific MDA,

o Completeness

Data Package No. W02534-QES was submittéd for validation and verified for
completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a positive laboratory blank detection, radium-226 results in samples
BOJD44, BOJD46, BOJD47, and BOJD48 were qualified as estimates and flagged
“J". Due to positive laboratory blank detection, the negative radium-226 result in
sample BOJD44 was raised to the MDA and flagged “U”. Due to a positive
laboratory blank detection, the uranium-238 (GEA) result in sample BOJD48 was
qualified as an estimate and flagged “J”. Due to the lack of a LCS analysis, all
plutonium-238 results were qualified as estimates and flagged “J”. Due to an LCS
recovery of 167%, all detected uranium-238 (GEA) results were qualified as
estimates and flagged “J”. Due to an RPD of 153%, all uranium-238 (GEA) results
were qualified as estimates and flagged “J”. Due to the original sample (used for
the laboratory duplicate analysis) not being analyzed for radium-224, all radium-
224 results were qualified as estimates and flagged “J”. Data flagged “J” is an
estimate, but under the BHI validation SOW, the data may be usable for decision-
making purposes. All other validated results are considered accurate within the
standard error associated with the methods.

BEFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997,
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DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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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: W02534 { REVIEWER: | DATE: 11/18/98 PAGE_1 OFJ_l
TLI

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON

Radium-226 J BOJD44, BOJD46, Blank

- BOJD47, BOJD48 contamination

Radium-226 u BOJD44 Blank
contamination I

Uranium-238(GEA) J BOJD48 Blank |
contamination

Plutonium-238 J All No LCS

Uranium-238(GEA) J BODJ43, BODJ47, LCS recovery

BODJ48

Uranium-238(GEA) J All RPD

Radium-224 J All reported Analyte missing
from duplicate
original
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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)
Q/)uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02534 [ 6212
LAB SAMPLE ID: 80921501 MATRIX: SOIL
CLIENT ID: BoJD40 DATE RECEIVED:  9/15/98 3:15.00 FM
- COUNTING TOTAL ' REPORT METHOD

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

—HEXCHROME—F28E-01 QfA————MA———S-ﬁOHﬁ—‘mg&—NM———EMHQ?‘
AM-241 3.04E+00 J 2.6E-01 5.6E-01 3.05E-02 pClg 73.00% RICHRC5080

U-234 1.20E+00 1.6E-01 2.5E-01 3.31E-02 pCig 82.00% RICHRC5030
U-235 4.04E-02 J 2.9E-02 3.0E-02 2.35E-02 pCig 82.00% RICHRCS5030
U-238 8.57E-01 J 1.4E-01 2.1E-01 2.57E-02 pCig 82.00% RICHRCS030
PU-238 2.58E-01 7.1E-02 8.1E-02 1.32E-02 pCi/g 84.30% RICHRC5010
PU239/40 6.19E+00 3.5-01 1.0E+00 1.32E-02  pCVg  84.30%  RICHRCS010
AM-241 1.21E+00 4.3E-01 4.3E-01 N/A pCi/g N/A RICHRC5017
CO-60 1.72E+01 1.7E+00 1.7E+00 N/A pCi/g N/A RICHRCS5017
CS-1370A 4.04E+01 4. 1E+00 4.18+00 N/A pCiig N/A RICHRCS5017
EU-182 1.27E+02 1.3E+01 1.3E+01 N/A pCi/g N/A RICHRC5017
EU-154 = 2.03E+01 2.1E+00 2.1E+00 N/A pCig N/A RICHRC5017
EU-155 1.23E+00 / 2.8E-01 2.8E-01 4.10E-01 pClg N/A RICHRC5017
K-40 1.10E+01 1.3E+00. 1.3E+00 N/A pCig N/A RICHRCS5017
U-238 1.786-01 U 2.7E+00 2.7E+00 4.05E+00  pCilg N/A RICHRCS017
STRONTIUM 2.82E+00 2.2E-01 9.1E-01 1.27E-01 . pCig 80.40% RICHRCS5006
NI-63 5.83E+02 9.2E+00 7.1E+01 566E+00  pCig 87.60% RICHRC5069

Number of Results:

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
(QJualifiers: U = Analyte resuit < MDAJIDL, rptChemRadSampie; v3.41

J # No U quaiifier and result < RDL. S181820) 11 M



@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02534 [ 6212
LAB SAMPLE ID: ‘80921502 MATRIX: SoIL
CLIENT ID: B0JD41 DATE RECEIVED:  9/15/98 3:15:00 PM
B COUNTING  TOTAL ‘ REPORT METHOD

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

HE*eHReME—fﬁSE*ee——Nf*—NM———a—eeE-ez—m%—Nm—f—‘V—ms—

AM-241 1.82E+00 J 2.1E-01 3.7E-01 2.38E-02 pCi/g 69.40% RICHRCS5080

U-234 9.37E-01 J 1.3E-01 2.0E-01 2.81E-02  pCig 88.50%  RICHRCS5030
U-235 2.29E-02 J 2.1E-02 2.2E-02 2.17E-02 pCig 88.50% RICHRCS5030
U-238 8.95€-01 J 1.3E-01 1.9E-01 2.53E-02  pCifg 88.50%  RICHRCS5030 -
PU-238 1.746-01 3 s59E02 6.5E-02 1.356-02  pCig 86.40%  RICHRC5010
PU239/40 4 23E+00 2.9E-01 7.2E-01 2.27E-02 pCig 86.40% RICHMRCS010
AM-241 6.46E-01 2.0E-01 2.0E-01 N/A pCig N/A RICHRCS017
CO-60 1.08E+01 1.1E+00 1.1E+00 N/A ' pCilg N/A RICHRC5017
CS-137DA 3.86E+01 3.9+00 3.9E+00 N/A pCi/g N/A RICHRCS017
EU-152 7.34E+01 7.4E+00 7.4E+00 N/A pCi/g N/A RICHRC5017
EU-154 1.13E+01 | 1.2E+00 1.2E+Q0 N/A pCi/g N/A RICHRCS017
EL-155 5.57E-01 2.1E-01 2.1E-01 N/A pCi/g N/A RICHRCS5017
K-40 1.12E+01 1.3E+00 1.3E+0Q0 . N/A pCilg N/A RICHRCS5017
RA-224DA  8.05E01 Y 1.4E-01 14801 NA Clg  N/A RICHRC5017
U-238 8.39E-01 UY  1.4E+00 1.4E+00 2.14E+00 © pCig N/A RICHRCS017
STRONTIUM 4.22E+00 2 .8E-01 1.5e+00 1.36E-01 pCilg 77.10% RICHRCS006
NI-63 4 79E+02 8.2E+Q0 5.8E+01 5.47E+00 pCig 90.70%  RICHRCS5089

Number of Resuits:

i /C/}W

Resuit = IDL. When Not Detected Quanterra Analytical Services. Inc

{Q)ualifiers: U= Analyte result < MDA/IDL, rptChemRadSample: v31.41

R
J 2 No U qualifier and resuit < RDL, 1§ Q0 0 j—"-' ,,Q_Mj.-/—ﬁ'



Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02534 [ 6212
LAB SAMPLE ID: 80921503 MATRIX: SOIL
CLIENT ID: BOJD42 DATE RECEIVED:  9/15/98 3:15:00 PM
\ COUNTING TOTAL REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER

AM-241 1.66E+00 J 1.8E-01 3.1E-01 1.89E-02 pCig 89.40% RICHRCS080
U-234 9.53E-01 J 1.4E-01 2.1E-01 2.33E-02 pCig 80.90% RICHRCS5030
U-238 24702 J 2.3E-02 2.3E-02 2.33E-02 pCi'g 80.90% RICHRCS5030 _
U-238 8.97E-01 J 1.4E-01 2.0E-01 1.38E-02 pCifg 80.90% RICHRCS5030

PU-238 1.63E-01 T 8.2E-02 8.8E-02 2.93E-02  pClg 70.90%  RICHRC5010

PU2359/40 3.93E+00 3.0E-01 7.2E-01 2 68E-02 pCifg 70.90% RICHRCS5010

AM-241 7.09E-01 1.2E-01 1.2E-01 N/A pCig N/A RICHRCS5017

CO-60 9.13E+00 9.2E-01 9.2E-01 N/A pCig N/A RICHRCS5017
CS-137DA 3.83E+01 3.8E+00 1.8E+00 N/A pCi/g N/A RICHRC5017

EU-152 5.19E+01 5.2E+00 5.2E+00 N/A pCi/g N/A RICHRC5017

EU-154 9.35E+00 , 9.7€-01 9.7E-01 N/A pCilg N/A RICHRCS017

EU-155 §.26E-01 1.7E-01 1.7E-01 N/A pClg N/A RICHRCS017

- K-40 1.23E+01 1.4E+00 1.4E+00 - NIA pCi/g N/A RICHRCS5017
RA-224DA 6.758-01 § 1.2E-01 1.2E-01 N/A pCle  N/A RICHRCS017
U-238 3.82-01 U3 7.0E-01 7.0E-01 1.08E+00 - PCUg  N/A RICHRC5017
STRONTIUM 2.83E+00 1.7E-01 8.3E-01 1.11E-01 pCi/g 68.80% RICHRCS5006
NI-63 3.88E+02 7.8E+00 4 SE+01 5.97E+Q0Q pCiflg 83.60% RICHRC5069
Number of Resulits:
\ / (4 /‘7/
Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
(Qjualifiers: U = Analyte resuit < MDA/DL, U OU U 13 rptChemRadSample; v3.41 oy

J = No U qualifier and result < RDL.



Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand sDG: /RPT GRP:  W02534 [ 6212

LAB SAMPLE ID: - 80821504 MATRIX: SOIL
CLIENT ID: B0JD43 DATE RECEIVED:  ©/15/98 3:15:00 PM
- COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR (25s) MDA/IDL UNIT  YIELD NUMBER

AM-241 8.41E-01 J 1.3E-01 '1.8E-01 1.90E-02  pCi/g 86.10% RICHRC5080
U-234 8.77E-01 J 1.5E-01 2.2E-01 436E-02  pCig 61.20%  RICHRCS030
U-235 4.69E-02 J 3.6E-02 3.7E-02 2.73E-02  pCig 61.20% RICHRC5030
U-238 8.71E-01 J 1.5E-01 2.2E-01 402E-02  pCig 61.20% RICHRCS030
PU.238 3.10E-02 U  31E-02 3.1E-02 407E-02  pCig 59.10%  RICHRC5010
PU239/40 2.41E+00 2.6E-01 5.0E-01 3.66E-02  pCig 59.10% RICHRCS010
AM-241 2.52E-01 1.1E-01 1.1E-01 N/A pCi/lg N/A RICHRCS017
cO-60 3.00E+00 3.1E-01 3.1E-01 N/A  pCiig N/A RICHRC5017
CS-137DA 2.90E+01 2.9E+00 2.9E+00 N/A pCi/g N/A RICHRC5017
EU-152 3.23E+01 3.2E+00 3.2E+00 N/A pClg N/A RICHRC5017
EU-154 4.52E+00 4.9E-01 4.9E-01 N/A pCig NIA RICHRC5017
EU-155 3.12E-01 yff/ 1.2E-01 1.2E-01 1.88E-01 pCilg N/A RICHRC5017

K-40 1.10E+01 1.3E+00 1.3E+00 . N/A pCifg N/A RICHRC5017
RA-224DA 6.93E-01 1.1E-01 1.1E-01 ~ N/A pCi/g N/A RICHRC5017
RA-228 7.08E-01 2.4E-01 2.4E-01 N/A  pClg N/A RICHRCS5017
U-238 1.47E+00 ,a/ il 8.1E-01 8.1E-01 1.20E+00  pCig N/A RICHRCS017

STRONTIUM 1.60E+00 1.7E-01 5.9E-01 1.34E-01 pCig 79.70% . RICHRC5006
NI-63 9.17E+01 4.1E+00 1.6E+01 5.47E+00  pCig 89.30% RICHRCS069

Number of Results: {19

e

(/!

Result = IDL When Not Detected UO(‘ 014 Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte resuit < MDA/IDL, ’ rptChemRadSampile: v3.41 -
J = No U quaiifier and resuit < RDL_ N A =



)
Q/)uanterra

SAMPLE RESULTS
LAB NAME: - QUANTERRA, Richland SDG: /RPT GRP: W02534 [ 6212
LAB SAMPLE ID: 80921505 MATRIX: SOIL
CLIENT ID: BOJD44 DATE RECEIVED:  9/15/98 3:15:00 PM
COUNTING TOTAL - REPORT METHOD

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

AM-241 3.16E-01 U 7.1E-02 8.4E-02 1.81E-02 pCilg 98.30% RICHRCS080
U.234 8.75E-01 J 1.2E-01 1.8E-01 2.20E-02 pCifg 94.80% RICHRC5030
U-235 8.46E-03 U 1.2E-02 1.3E-02 1.77E-02  pCifg 94.80% RICHRCS5030
U-238 7.35E-01 J 1.1E-01 1.6E-01 1.77E-02  pCig 94.80% RICHRC5030
PU-238 1.81€-02 U 27E-02 2 7E-02 3.80E-02 pClg  44.50%  RICHRC5010
PU239/40 6.31E-01 1.5E-01 2. 0E-01 4 31E-02 pCi/g 44 50% RICHRCS010
AM-241 5.438-02 U 1.3E-01 1.3E-01 2.13E-01 pCi'g N/A RICHRCS5017
CO-60 2.02E+00 2.1E-01 2.1E-01 N/A pClig N/A RICHRC5017
CS-137DA 1.26E+01 1.3E+00 1.3E+00 N/A pCiig N/A RICHRC5017
EU-152 1.11E+01 1.1E+00 1.1E+00 N/A pCi/g N/A RICHRC5017
EU-154 1.72E+00 . 2.2E-01 2.2E-01 N/A pCilg N/A RICHRC5017
EU-155 2.34E-01 M~ ’/ 9.6E-02 9.6E-02 1.47E-01 pCig N/A RICHRCS017
K-40 1428401 T 1.5E+00 1.5E+00 - N/A pCilg  N/A RICHRC5017
RA-224DA 7.77E-01 T 1.1E-01 1.1E-01 N/A pCilg N/A RICHRC5017
RA-226 5.90E-01 1.1E-01 1.1E-01 N/A - pCig N/A RICHRCS5017
RA-228 9.13E-01 2.0E-01 2.0E-01 N/A pCig N/A RICHRCS017
U-238 \.(3 —@&-E-eﬂ' ey 1.0E+00 1.0E+00 1.63E+00  pCig N/A . RICHRC5017
STRONTIUM 2.28E+00 1.6E-01 7.3E-01 1.10E-01 pCi/g 62.00% RICHRCS5006
NI-63 1.05E+02 4.3E+00 1.7E+01 5.51E+00  pClg 89.50% RICHRC5068

Number of Resuits:

4 7

Result = I0L When Not Detected Quanterra Anaiytical Services, Inc

- =
(Qluaiifiers: U = Apaiyte result < MDA/IDL, U UU O 10 rptChemRadSample; v3.41 s
J = No U qualifier and resuit < RDL. -



Q))uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02534 [ 6212
LAB SAMPLE ID: - 80921506 MATRIX: SOIL
CLIENT ID: BOJD45 DATE RECEIVED:  9/15/08 3:15:00 PM
) COUNTING  TOTAL REPORT METHOD

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

AM-241 4.34E+00 J 2.8E-01 7.0E-01 1.19E-02 pCiig 90.00% RICHRC5080
U-234 9.17E-01 J 1.4E-01 2.0E-01 2.69E-02 pCi/g 91.80% RICHRCS030
U-235 4.38E-02 J 3.0E-02 3.1E-02 2.69E-02 pCilg 81.80% RICHRCS030
U-238 8.55E-01 U 1.3E-01 1.9E-01 3.12E-02 pCilg 91.80% RICHRCS030
PU-238 3.28E-01 1 1.1E-01 1.3E-01 . 3.89E-02 pCig 43,80% RICHRCS5010

PU239/40 7.26E+00 5.3E-01 1.6E+00 3.89E-02 pCilg 43.80% RICHRCS5010

AM-241 1.25E+00 1.8E-01 1.8E-01 N/A pCiig N/A RICHRCS017

CO-60 1.04E+01 1.1E+00 1.1E+00 N/A pCiig N/A RICHRC5017
CS-137DA 5.23E+01 5.2E+00 5.2E+00 N/A pCi/g N/A RICHRCS017

EU-152 7.88E+01 7.8E+00 7.9E+Q0 N/A pCig N/A RICHRCS017
EU-154 1.26E+01 1.3E+00 1.3E+00 N/A pCig N/A RICHRCS5017
EU-155 6.09E-01 2.1E-01 2.1E-01 N/A pCifg N/A RICHRCS5017
K-40 1.12E+01 1.3E+00 1.3E+00 . N/A pCilg N/A RICHRC5017

RA-224DA 6.99E-01 X 1.5E-01 1.5E-01 N/A pCiig N/A RICHRCS5017
U-238 7.138-01 UY  7.9E-01 7.9E-01 1.26E+00° PClg  N/A RICHRC5017
STRONTIUM 2.20E+01 6.1E-01 6.8E+00 1.32E-01 pCi/g 78.30% RICHRCS5006
Ni-63 5.43E+02 1.1E+01 6.9E+01 7.88E+00  pCilg 61.70%  RICHRCS069

Number of Resuits: @

Resuit = iDL When Not Detected Quanterra Analytical Services, Inc
lifters: U= R s v
(Qlualifiers: U = Analyte result < MDA/IDL, (}(\’ (1’ U 16 rptChemRadSample; v3.41

)

4 = No U quaiifier and result < RDL.



Q))uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: WO02534 [ 6212
LAB SAMPLE ID: 80921507 MATRIX: SOIL
CLIENT ID: BOJD46 DATE RECEIVED:  9/15/98 3:15:00 PM
) COUNTING TOTAL REPORT METHOD

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

—

AM-241 5.36E-01 J 9.4E-02 1.2E-01 1.13E-02 pCilg 93.60% RICHRC5080
U-234 9.46E-01 J 1.5E-01 2.1E-01 3.038-02 PCUg  74.80%  RICHRCS030
uU-235 2.86E-02 U 2.5E-02 2.6E-02 3.03E02 pClg  74.80%  RICHRCS030
U-238 9.28E-01 J 1.5E-01 2.1E-01 321E02 pClg  74.80%  RICHRCS030 |
PU-238 547E-02 T 3.2E-02 3.3E-02 123602 pCUg  69.10%  RICHRCS010
PU239/40 1.12E+00 1.4E-01 2.2E-01 1.83E02 pCUg  69.10%  RICHRC5010
AM-241 3.39E-01 1.1E-01 1.1E-01 N/A PClg  N/A RICHRCS017
CO-60 3.19E+00 3.3E-01 3.3E-01 N/A pclg  N/A RICHRC5017
CS-137DA 1.10E+01 1.1€+00 1.1E+00 N/A pClg  N/A  RICHRC5017
EU-152 2.41E+01 2.4E+00 2.4E+00 N/A pClg  N/A  RICHRCS017
EU-154 3.93E+00 4.3E-01 4.38.01 N/A pcilg  N/A RICHRC5017
EU-155 2.63E-01 1.2E-01 1.26-01 N/A pCig  N/A RICHRC5017
K-40 1.21E+01 1.4E+00 1.4E+00 . N/A pCig  N/A RICHRC5017

" RA-224DA 747E-01 T 1.0E-01 1.0E-01 ON/A pCirg N/A RICHRCS017
RA-226 8.37E-01 T 1.3E-01 1.3E-01 N/A  © pCilg  N/A RICHRC5017
RA-228 7.75E-01 2.3E-01 2.3E-01 N/A pClg  N/A RICHRCS017
U-228 8.44E-01 UJ  6.9E-01 6.9E-01 1.14E+00  pCig N/A  RICHRC5017
STRONTIUM  9.838-01 J 1.4E-01 3.6E-01 1.48E-01  oCig  75.80%  RICHRCS006
NI-63 1.26E+02 4.8E+00 2.0E+01 5.74E+00 pClg  86.10%  RICHRC5069

Number of Results: [20

W

U//X/?ﬂ

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

{Q)ualifiers: U = Anaiyte resuit < MDA/IDL, rptChemRadSample: v3.41
J = No U gqualifier and resuit < RDL. () O(} () 17

P



Quanterra

"SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02534 [ 6212
LAB SAMPLE ID: " 80921508 MATRIX: SOIL
CLIENT ID: BOJD47 DATE RECEIVED:  9/15/98 3:15:00 PM
- COUNTING TOTAL REPORT METHOD

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

v—
AM-241 3,22E-01 J 7.5E-02 8.8E-02 1.19E-02 pCi/g 91.40% RICHRCSE&O

U-234 1.01E+00 1.8E-01 2.6E-01 5.16E-02 pCllg 52.40% RICHRCS5030
U-235 6.28EG2 J SE-02 4 7E-02 3.66E-02 pCig 52.40% RICHRC3030
uU-238 9.37E-01 %.7501 2.5E-01 3.66E-02 pCl/g 52.40% RICHRC5030
PU-238 5.11E-02 ’_T 2.9E-02 3.0E-02 1.15E-02 pCi/lg 74.50% RICHRCS010
PU239/40 1.05E+00 1.3E-01 2.0E-01 1.15E-02 pCi/g 74.50% RICHRC5010
AM-241 8.96E-02 1.0E-01 1.CE-01 N/A pCig N/A RICHRCS5017
CO-60 2.77E+00 2.9E-01 2.9E-01 N/A pCig N/A RICHRCS017
CS-137DA 1.51E+01 1.5E+00 1.5E+00 N/A pCi/g N/A RICHRCS5017
EU-152 2.01E+01 2.0E+00 2.0E+00 N/A pClg N/A RICHRCS5017
EU-154 2.83E+00 3.3E-01 3.3E-01 N/A pClg N/A RICHRC5017
EU-155 20s8-01 67" 141801 1.1E-01 165E-01  pClg  N/A RICHRC5017
K-40 1.24E+Q01 1.4E+00 1.4E+00 - N/A pCiig N/A RICHRCS017
RA-224DA 7.77E-01 J 1.1E-01 1.1E-01 N/A pCi/g N/A RICHRC5017
RA-226 6.53-01 I 1.2E-01 1.2E-01 N/A . pCig N/A RICHRC5017
RA-228 8.64E-01 2.4E-01 2.4E-01 N/A pCiig N/A RICHRC5017
u-238 1.63E+00 Xff“’f 8.1E-01 8.1E-01 1.28E+0Q0 pCilg N/A RICHRC5017
STRONTIUM 1.80E+00 1.4E-01 6.1E-01 1.08E-01 pCug 64.20% RICHRCS5006
NI-63 1.21E+02 4 5E+00 1.9E+01 5.42E+00 pClg 91.80% RICHRCS089

Number of Resuits:

Result = DL When Not Detected Quanterra Analytical Services, Inc

e W :
{Qlualifiers: Lj = :nalyte resuit < MOANDL, OO0 01S  rptchemRadSample; v3.41 I
= No U qualifier and resuit < RDL.



Quanterra

SAMPLE RESULTS
LAB NAME: - QUANTERRA, Richland SDG: /RPTGRP: W02534 [ 6212
LAB SAMPLE ID: 80921509 MATRIX: SOIL
CLIENT ID: BOJD43 DATE RECEIVED:  9/15/98 3:15.00 PM
COUNTING TOTAL REPORT METHOD

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

HEXCHROME — 8.208.02— J.LWW%

AM-241 5.87E-02 J 4.5E.02 4 6E-02 3.41E-02 pCilg 49.60% RICHRC5080
U-234 7.23E-01 J 1.2E-01 1.6E-01 2.75E-02 pClg 86.20% RICHRCS5030
U-235 2.84E-02 J 2.4E-02 2.4E-02 2.22E-02  pCig 86.20%  RICHRCS5030
U-238 7.348-01 J 1.2E-01 1.7E-01 2.60E-02 pCilg 86.20% RICHRCS030

PU-238 9.386-03 UT  13E.02 1.3E-02 127802 pCVg  63.70%  RICHRCS010

PU239/40 2.72E-01 7.1E-02 8.3E-02 1.89E-02 pCig 63.70% RICHRCS5010

AM-241 -4.25E-02 U 7.3E.02 7.3E-02 1.08E-01  pCig N/A RICHRCS5017

C0-60 2.64E-01 3.8E-02 3.8E-02 N/A pClg N/A RICHRCS017
CS-137DA 8.14E-01 8.9E-02 8.9E-02 N/A pCi/g N/A RICHRCS5017

EU-152 2.71E+00 2.9E-01 2.9E-01 N/A pCi/g N/A RICHRC5017

EU-154 4.70E-01 |, 9.3E-02 9.3E-02 N/A pCifg N/A RICHRCS5017

EU-155 4.38E-02 U 4 4E-02 4 4E-02 7.38E-02 pCig N/A RICHRC5017
K-40 1.28E+01 1.4E+00 1.4E+Q0 - N/A pCilg N/A RICHRC5017

RA-224DA 6.39E-01 T 7.4E-02 7.4E-02 N/A, pCig N/A RICHRCS5017

RA-226 5.556-01 7 8.2E-02 8.2E-02 NA - pClg  N/A RICHRCS5017

RA-228 6.40E-01 1.4E-01 1.4E-01 N/A pClg N/A RICHRCS017
U-238 5.17E-01 3/ 6.7E-01 6.7E-01 N/A pCiig N/A - RICHRCS017

STRONTIUM 281E-01 J 8.8E-02 1.2E-01 1 .42E.01 pCi/g 71.50% RICHRCS5006
NI-§3 1.46E+01 J 2.8E+00 8.2E+00 5.84E+00  pCig 85.10% RICHRC5068

Number of Resuits: @

%ﬁ

Result = IDL When Not Detected Quanterra Analytical Services, Inc

{Q)ualifiers: U = Anaiyte result < MDA/DL, SI81818) 19  rpichemRadSample: v3.41 -~ A e
J4 = No U qualifier and result < RDL, ' .



Q))uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02534 [ 6212
LAB SAMPLE ID: ' 80921510 MATRIX: SOIL
CLIENT ID: BOJDS0Q DATE RECEIVED:  9/15/98 3:15:00 PM
- COUNTING TOTAL REPORT METHOD

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

HEX G HROME 4460 NA————NtAh—————3.00E-02———mshke—NA————EPA7I080c

AM-241 163E+00 J 1.6E-01 2.8E-01 105E-02 pC/g  105.00%  RICHRC5080
U-234 8.62E-01 J 1.5E-01 2.1E-01 3.056-02 pClg  67.70%  RICHRC5030
U-235 2.96E-02 J 2.7E-02 2.8E-02 2.80E-02 PCUg  67.70%  RICHRC5030
U-238 8.82E-01 J 1.5E-01 2.1E-01 166E-02 PC/g  67.70%  RICHRCS030
PU-238 1.11E-01 T 4.8E-02 5.1E-02 143E-02 pClg  58.60%  RICHRCS010
PU239/40 4.57E+00 3.1E-01 7.9E-01 14302 pClg  58.60%  RICHRCS010
AM-241 5.40E-01 1.0E-01 1.0E-01 N/A pCilg  N/A RICHRC5017
cO-60 8.82E+00 8.9E-01 8.9E-01 N/A pCUg  N/A RICHRC5017
CS-137DA  3.84E+01 3.8E+00 3.8E+00 N/A pCig  N/A RICHRC5017
EU-152 4 .89E+01 4.9E+00 4.9+00 N/A pCig  N/A RICHRCS5017
EU-154 9.14E+00 9.5E-01 9.5E-01 N/A pClg  N/A RICHRC5017
EU-155 5.09E-01 1.8E-01 1.8E-01 N/A pCig  N/A RICHRC5017
K-40 1.17E+01 1.3E+00 13E+00 . N/A pCiig  N/A RICHRC5017
RA-224DA 6.71€-01 T 1.2E-04 1.2E-01  N/A pCilg  N/A RICHRC5017
U-238 203801 UY  g7E01 6.7E-01 1.05E+00° pCig  N/A RICHRC5017

STRONTIUM  2.41E+00 2.1E-01 8.6E-01 1.39E-01  pClg  76.10%  RICHRCS006
NI-63 4.19E+02 7.9E+00 52E+01  5.71E+00 pClg  86.50%  RICHRC5069

Number of Resuits: @

DI~
L%/g/ﬁ/

Resuit = IDL When Not Detected Quanterra Anatytical Services, inc
(Qlualifiers: U = Analyte resuit < MDA/DL, WYY (VO rptChemRadSample: v3.41
J = No U qualifier and resuit < RDL. { j(’( ’ ( ’K"O -~ ""Q/



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CERTIFICATE OF ANALYSIS

1)
Quanterra

TS AT
Bechtel Hanford, Inc. L ’ ,3 i -{k\
3350 George Washington Way . A
Richland, WA 99352 0T 39
. 2 ECEIED 3
October 20, 1998 > Dat &
’ 5 logip &/
e &
Attention: Joan Kessner laay e
SAF Number B98-002
Number of Samples Ten
SDG Closed 9/15/98
Sample Type Soil
SDG Number W02534
Data Deliverable 15 Day Prionty / Full Protocol Summary
L. Introduction

On September 15, 1998, the Quanterra, Inc., Richiand Laboratory (QRL) for a 15-day priority
radiochemical analysis, received ten soil samples. Upon receipt, the samples were assigned
the following laboratory ID numbers to correspond with the Bechtel Hanford (BHI) specific

IDs:

QTESRL ID#
80921501
80921502
80921503
80921504
80921505
80921506
80921507
80921508
80921509
80921510

BHI ID#
BOID40
BOJD4!
BOID42
BOID43
BOID44
BOJD45

- BOID46

BOJD47
BOID48
BOJDS0

. Analytical Results/Methodology

MATRIX
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

000G02<3

DATE OF RECEIPT

9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98



Q‘)uanterra

Bechtel Hanford Inc.
October 20, 1998
Page 2

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

MI.  Quality Control
The analytical results for each analysis performed under SDG W02534 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. 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-5057

The tracer recovery for samples BOJD47 and BOJDS0 was high: therefore, the entire sample
batch was recounted are being recounted. The LCS, batch blank and sample duplicate (BOJD4Q
& B0JDA45) recount results met the requirements of the contract.

000023



Quanterra

Bechtel Hanford Inc.
October 20, 1998
Page 3

Plutonium-238, -239/40 by method RICH-RC-5057 .
The LCS, batch blank, sample duplicate (BOJD45) and sample results met the requirements of
the contract.

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

The LCS result from the original analysis failed to meet the requirement of the contract;
therefore, the entire sample batch was reanalyzed. The LCS, batch blank, sample duplicate
(BOJD45) and sample results from the reanalysis met the requirements of the contract.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

The LCS, batch blank, sample duplicate (BOJD40) and sample results met the requirements of
the contract.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006 -
The LCS, batch blank, sample duplicate (BOJD40) and sample results met the requirements of
the contract.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069

The duplicate result from the original analysis did not meet the first level evaluation criteria of
the contract at 29.5% RPD, therefore, the duplicate and target sample were reanalyzed. The
LCS, MS (BOJD46), batch blank, sample duplicate reanalysis (BOJD45) and sample results met
the requirements of the contract.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, MS/MSD (BOID48), batch blank, sample duplicate (B0JD48) and sample results
met the requirements of the contract.
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Quanterra

Bechtel Hanford Inc.
QOctober 20, 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. The Laboratory Manager or a
designee, as verified by the following signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

}NW

Andy Kopriva
Project Manager

\



LG IANIOTA INc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-002-46 [Page 1 of |
Collector - Company Contact Telephone No. Project Coordinator Data Turnaround
Doug Bowers/Randy Coffman Jon Fancher 373-5598 KOERNER, CC
Project Designation ampling Location SAF No. 15 Days :
100 BC Arcas - Full Protocol 116-C-5 basin B98-002
Tte Chest No. Ficld Logbook No. Methed of Shipment
EL i327-1 hand deliver - govt. vehicle
IShipped To fTsite Property No. Bill of Lading/Air Bili No.
Quanterra lncorporated
POSSIBI.E SAMPLE HAZARDS/REMARKS Presecvation Hone Cool 4C None None None Wone None None
Type of Conteiner P G G aG; 2k aG aG Mannelli
No. of Container(s) : : : ' ' : | !
Special Handling and/or Storage Volume 20g 60mL 60mL £0ml. 60mL. foml SomiL 500mL
(.@4C
[ Activity Scan | Chromium | Americum- | ICP Metals - | Mercury - Nickel-63 | Suonlium- [ See stem (E} in 1
py S |Xl— Hex - 7196 | 241; Bsot0pic | 60104 (SW- | 7471 -(Cv) 2950 Totl | Special
- | Plulonium; $46) Sr Insuructions
J:: SAMPLE ANALYSIS Tsotopic {Chromium,
Urnnium Lead)
£ (V053U <
© 309214~ 309|215 G pa2l
Sample No. Matrix * Sampie Datc Sample Time . ¥ By Ak AN
a .
B0JD40 | Soil F-10-9%] DGO X X | X X X X X X Rorxvz
B0JD41 2 V] Soil G-10-9%| 130 x X X )( X X X X v4
80JD42 3 Soll G-10 - 1% p9<O X X X K X X X X
504043 4 Soi G-10-9& | (375 X X1 X I X I X1 X x | X BePKt,
B0JD44 5 Soil G-1g-1% 1345 X X X X X X X X Boviy
A
B0JD45 (b 7 Sail Y—-10-1Y 1000 l X x )( X Y _'_2( X Bobwv &
+ 7 Lo ==
SPECIAL INSTRUCTIONS - Matrix *
Sipn/Prjint Names ** The ERC coniractor acknowleges the 24-hour holding time is not likely achievable for Hex $ - Soil
CHAIN OF POSSESSION & y me | Chrom by EPA 7196, SE - Sedimen
——— Date/Ti 50 = Solid
Relinquished By aierime, j ** Use a separate Chain of Custody for each waste site. SL = Shdge
IE . 1 3 " ) w = Waler
Relinquished By - (1) Gamma Spectroscopy [Ccsium-l_!_?, Cobalt-60, l:".umpinm-lﬂ. Ewopium-1 54, Europium- g - 2::
pZ ,Igi;gn;mml Spec - Add-on {Americium-241, Uranium-238} DS = D sobés
Relinguished By Date/Time |Received By L/ Date/Time ?L - %r:n:‘quu:ds
l Wi = Wipe
= Liquid
{Relinquished By Date/Time |Received By Date/Time I\:' - \;::mgion
X = Other -
DI.ABORATORY [Received By Title Date/Time
5 SECTION
FINAT. SAMPL.E | Disposal Method Disposed By Date/Time
PISPOSITION

\



oecntel Hanlord Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-002.47 |Page 1 of 1,
|
. : b
Collector |Company Contact Telephone No. Project Coordiaator JData Turnaround
Doug Bowers/Randy Coffman Jon Fancher 373-5598 KOERNER, CC
Project Designation [Sampling Locstion ISAF No. . 1 3 Days
100 BC Areas - Full Protocol 116-C-5 basin B98-002
lce Chest No. Field Logbook No. {Methisd of Shipmeni
EL 13271 hand deliver - govt. vehicle
l.Shippcd To |pﬂ'slte Property No. Bl of Ladiag/Alr Biii No.
Quanterra Incorporated
¥ ( None Cool 4C No No i
POSSIBLE SAMPLE IIAZARDS/REMARKS Preservation ne ne Neae Hone None None
Type of Container P G G 2 3G oG aG Marinelli
No. of Conuim:rfs) ! : ! : ! 1 t !
|5Pé%gandling and/or Storage Velume 20g 60mL |~ 60mL 60m1 60mL S0m1, SomL 300mL
e Activity Scan | Chromium Americium- | ICP Metals - Mereury - Nickel-63 Saonuum- | See tem (1) in
o Hex - 7196 § 241; Isosopic | cotoa (sw- | 171-(Cv) 9,90~ Total [ Speciel
- SAMPLE ANALYSIS Papie | (Coman, S i
N Uranium Lead) -
. i - q
DY Y §02 15~ 8425
Sample No. Matrix * Samplc Date Sample Time Al ] AR Sl
I R G0 9F | (245 | X [ X L X X I X1 X | X [ X IR lravw
oo § V| sa 9-0-7%| (330 | X | x| x|y [ x| ¥ | x[xX [ X lnorwd
BOJD48 q Soil 9 -10-7§ 16 30 X X X X ¥ X X X BopKie | |
— T
peooes— BoyBSO 0] soi G~w0-T¥ | ©950 X1 X | x1 x| x{ X[ x !X BoPtyg
BT : Y o/ \
ISPECIAL INSTRUCTIONS Matrix ¢
CHAIN OF POSSESSION Sign/Print Names ** The ERC contractor acknowleges the 24-hour holding time it not likely achicvable for Hex § = Sail
}I ‘ ifgl-ﬂwmbyﬂ’}\ﬂ% SE = Sediment
Relinquished By Date/Time . . SO = Solia
h ** Use a separate Chain of Custody for each waste site. SL = Shdge
w = Water
dinquished By (1) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-1 52, Europium-154, Europium- 2 '_' o1l
155); Gamma Spec - Add-on {Americium-241, Uranium-238} Ds = 3:““ Sofids
.1‘1_ < ..
Relinquished By Date/Time [Received By Date/Time C e — .?l. - '?::,:e Liquids
W = W|pe
Relinquished By Daic/Time [Received By Date/Time Vo Vermion
X = Oiher
LABORATORY [Reccived By Tide Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
\ DISPOSITION
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Data Validation Supporting Documentation
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WHC-SD-EN-5PP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

1 VALIDATION A B D E
LEVEL: : @

PROJECT: 1OO-%& ~ Aww  JL-¢-S Bus~| DATA PACKAGE: (WO 72534

VALIDATOR: ¥ L-\ LAB: QTS DATE: 1L }ic]9%
CASE: - SDG: (WOLS3Y
ANALYSES PERFORMED
O Grosa “§.strantium-80 O Techneturnes |~/ Alphe I v 7P
Alpha/Beta ) Spectroscopy Spoctroscopy
0 Total Uranium O Radium-22 O Tritium ‘q\ A3
SAMPLES/MATRIX  So.) ‘

B orpye, RoIDU, ®ReIDPYZ , RoIDN 3, RoTD Y
hoIDPYS,  [BeTPUE, RoIDMT, ReIDYY, BeIDSD

1. Completeness . . . & & v o i i i i et t e e ot e e e e e O N/A
Technical verification forms present? . . . . . . . . . . .. Yes No
Comments:
2. Initial Calibration . . ... .. e e e e e e e e e e e ‘@N/A ‘
Instruments/detectors calibrated within

one year of sample analysis? . .. ... ... .... Yes No N/A
Initial calibration acceptable? . . . . . . . ... ... .. Yes No N/A
Standards NIST traceable? . . . . . .. ... ... .. ... Yes No N/A
Standards Expired? . . .. .. .. e e e e e e e e e Yes No N/A
Comments:

<47 (00029



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

3. Continuing Calibration ... . . e e e e e e e e e e . .

HN/A
Calibration checked within one week of sample analysis? . . . Yes No HN/A
Calibration check acceptable? . . . . . . . .. ... ... .Yes No N/A
Calibration check standards NIST traceable? . . . .., ... . Yes No N/A
Calibration check standards expired? .. . ... ......Yes HNo N/A
Comments:
4- B]anks L] - - . » & & e = » . . . + = & = s = & = - . . . * - - DN/A
Methodblankana]yzed?...................Y@ No N/A
Method blank results acceptable? . . . . . . . . ... ... Yes @ N/A
Analytes detected in method blank? . . . . . . . . . .. - @ No N/A
Field blank(s) analyzed? . . & v v v v ¢ v & v s o » « & . . Yes No N/A
Field blank results acceptable? . . . . . . .. . ... ... Yes No N/A
Analytes detected in field blank{(s)? .. ... . .. . ... Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . « . .. Yes No N/A
Comments:_AL~L3d ok

leue Y2A saMfaae -3y (‘-{ﬂ J
1y
g ok L)but; By dur DMy ()

5.Matrix'Spikes............... ....... e« oo ON/A
Matrix spike analyzed? . . . . .. v e e e e R @ No N/A
Spike recoveries acceptable? . . . . .. e e e e e e s . No N/A
Spike source traceable? . . . . . . . . . . 0 40 .. Yes No /N
Spike source expired? . . . . . . . . . .. ... e e+ .. Yes No [ N/A
Transcription/Calculation Errors? . . . « v v « v + ¢+ . . . Yes No \N

Comments:

4
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‘WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . v v v v v e o o« « . CJN/A
LCS analyzed? . .« « ¢ v v ¢ v v 4 0 v v 0 . . .......@ Ne N/A
LCS recoveries acceptable? . . . .. ... .. ... e+« « Yes @
LCS traceable? . . . . . . . ¢ . i i it vt v s s ... Yes No [N/A
Transcription/Calculation Errors? . . . . . . v « « « + « « » Yes No \N
Comments:__Q2DY = Geprmey 15172

Mo Lty Pec = Qu-u3¥
7. Chemical RECOVETY . + & & v 4 4 4 4 4 4 4 e s ¢ s o a oo« oo LIN/A
Chemical carrier added? . . . . . . . . .. e e e e e . No N/A
Chemical recovery acceptable? . . . . . . . ., .+ 4 « + « « w No N/
Chemical carrier traceable? . . . . . . .. .. .. .. . Yes No
Chemical carrier expired? . .. . & v v v v v v o v v v o v Yes No
Transcription/Calculation errors? . . . . . . v . . .« « . . Yes No
Comments:
8. Duplicates . . . .. e e e e e e e e e e e e e e e e e e CIN/A
Duplicates Analyzed? . . . . . . . . ¢ v .. v .. . No N/A
RPD Values Acceptable? o v v v v v v v w e e e e Yes N/A
Transcription/Calculation Errors? . . . . .. ... .....Yes No @
Comments: -3¢ \$37%

@A-‘L?—"‘Dﬁ-— ‘QIOQA\’!" CUN e e Sﬁ,.if,,e_._. T
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WHC-SD-EN-SPP-001, Rev. 1

9. Field QC SamPIES « + & v o o o o o o e o s e e e e e, ONA

Field duplicate sample(s) analyzed? . . . . . e e e e s .@ No N/A
Field duplicate RPD values acceptable? . . . . ... e « « o+ Yes @ N/A
Field split sample(s) analyzed? . . . . . .. . .. « e+ . . Yes @

Field split RPD values acceptabie? . . .. .. . . .. ... Yes No ( /N/A
Performance audit sample(s) amalyzed? . . . . . . . . . . .. Yes No{( N/A
Performance audit sample results acceptable? . . . . .. . . Yes Noi N/
Comments:__ \J-23¥  onthat 8

10. Holding Times

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

11. Results and Detection Limits (levels D &E) . . .. ... ... I N/A
Results reported for all required sample analyses? . . . . . Yes @) N/A
Results supported in raw data? . . . . .. e e e e e e Yes No
Results Acceptable? . . . . . . . « v v v ¢« v ¢« . & e e e Ges) No N/A
Transcription/Calculation errors? . . . . . . . . .. .. . . Yes No @
MDA's meet required detection limits? . . . . . . . . .. . . Yes @ N/A
Transcription/caiculation errors? . . . . . . .. e e e Yes No @

Comments: FEu-1SS = 4o Y34 ‘{71_‘{7 Oven

@thum 7 géMJ \f"\‘j?»\-}

O3
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wiianterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: W02534 [ 6212
LAB SAMPLE ID: - JO92151M MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR (2s) |pL UNIT YIELD EXPECTED RECOVER®

CS-137DA 3.46E-01 53E-02  5.3E.02 N/A  pClg  N/A 3.16E-01  109.30%

K-40 2.25E+01 24E+00  2.4E+00 N/A  pClg  N/A 1.95E+01  115.30%
RA-226 1.06E+00 1.5E-01  1.5E-01 N/A pCilg  N/A 115E+00  91.76%

RA-228 2.27E+00 29E-01  2.9E-09 N/A  pCilg  N/A 1.87E+00  120.93%

U-238 1.65E+00 1.5E+00 1.5E+00 N/A pClig  N/A 1.05E+00 157.31%

Number of Results: |5 o

‘Resuit = IDL When Not Detected Quanterra Analytical Services, inc
(Qjualifiers: U = Anaiyte resuit < MDA/DL, rptChemRadLcs: v3.41
J = No U qualifier and result < ROL, ()U O 0 33 P Wb/



Q))uanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPTGRP:  W02534 [ 6212

LAE SAMPLE ID: J092151X MATRIX: solL

- COUNTING  TOTAL : REPORT METHOD

ANALYTE ~ RESULT @ ERROR(2s) ERROR(2s) MDAIDL yniT YIELD  NUMBER
AM-241 -1.19E-02 VU 2.9E-02 29E-02 461E-02 pCig N/A RICHRCS017
CO-60 5.50E-03 VY 9.7E-03 9.7E-03  1.81E-02 pCig N/A RICHRCS017
CS-137DA -2.33E-03 U 9.0E-03 9.0E-03  1.49E-02 pCig N/A~ RICHRCS017.
EU-152 -3.42E-03 U 2.4E-02 24E-02  4.00E-02 pCig N/A RICHRCS017
EU-154 -1.86E-03 U 3.1E-02 3.1E-02  5.20E-02 pCig N/A RICHRC5017
EU-155 251E-02 U 22E-02 22E-02 361E-02 pCig N/A RICHRC5017

K-40 2.85E-01 2.3E-01 2.3E-01 N/A pCilg - N/A RICHRCS017
RA-224DA 5.01E-02 2.8E-02 2.8E-02 N/A pCiig N/A RICHRCS017
RA-226 1.57E-01 5.1E-02 5.1E-02 N/A pClig N/A RICHRCS017
RA-228 1.13E-01 U 4 6E-02 46E-02 8.57E-02 pClg N/A RICHRC5017
U-238 1.82E-01 4.0E-01 4.0E-01 N/A pCi'g N/A RICHRCS5017

Number of Resultg: 111

Resuit = IDL When Not Detected Quanterra Anaiytical Services, Inc

{Q)uaiifiers; U = Analyte result < MDAJIDL, \ rptChemRadBlank; v3.41
J = No U qualifier and result < ROL OO0 0 3‘1



Q)uanterra

DUPLICATE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02534 [ 6212
LAB SAMPLE ID: D0s21501 MATRIX: SOIL
CLIENT ID: BOJD40O DATE RECEIVED 9/15/98 3:15:00 PM

ORIG LAB SAMPLE ID: 80921501

DUP COUNTING TOTAL MDA/ REPORT METHOD  ORIG
ANALYTE 'RESULT Q ERROR({2s) ERROR({2s) IDL UNIT YIELD NUMBER RESULT RPD
AM-241 1.43E+00 27E-01  2.7E-01 NJA  pClg N/A RICHRC5017 1.21E+00  16.70%
cO-60 1.72E+01 1.7E+00  1.7E+00 N/A  pCig N/A RICHRC5017 1.72E+01  0.20%
CS-137DA 4 08E+01 4 1E+00 4.1E+00 N/A pCilg N/A RICHRCS017 4.04E+01 0.40%
EU-152 1.25E+02 12E+01  1.2E+01 N/A  pClg N/A RICHRC5017 1.27E+02  1.58%
EU-154 1.96E+01 2.0E+00 - 2.0E+0Q0 N/A pClig N/A RICHRCS017 2.03E+01 3.50%
EU-155 1.13E+00 29E-01  2.9E-01 N/A  pCilg N/A RICHRCS017 1.23E+00  8.31%
K-40 1.28E+01 1.4E+00  1.4E+00 N/A  pClg N/A RICHRCS017 1.10E+01  14.38%
RA-224DA  805E-01 U 1.3E01  1.3E-01 175E-01 pClg N/A RICHRC5017  N/A
U-238 1.34E+00 U  1.4E+00 1.4E+00 2.34E+00 pCilg N/A RICHRCS5017 1.78E-01 153.03%
STRONTIUM  3.08E+00 24E-01  1.1E+00 1.45E-01 pCilg 79.00%  RICHRC5006 2.82E+00  8.82%

Number of Results: {10

Result = iDL When Not Detected Quanterra Analyticall Services, Inc

(Qlualitiers: U = Analyte resuit < MDA/IDL, . ; rptChemRadOup; v3.41
J = Ne U qualifier and resuit < ROL. 00033 A M



Date: 18 November 1998

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc. ,

Project: 100 BC Areas - Full Protocol (Waste Site 116-C-b)

Subject: Inorganics - Data Package No. W02534-QES (SDG No. W02534)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02534-
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.

BOJD40 9/10/98 Soil C See note 1
BOJD41 9/10/98 Soil C See note 1
BOJD42 9/10/98 Soil C See note 1
BOJD43 9/10/98 Soil C See note 1
BOJD44 9/10/98 Sail C - See note 1
BOJD45 9/10/98 Soil C See note 1
BOJD46 9/10/98 Soil C See note 1
BOJD47 9/10/98 Sail C See note 1
BOJD48 9/10/98 Soil C See note 1
RO.INEQ 9/10/98 Sait 1 ¢ Seenatel |

1- ICP metals by 6010A {lead and chromium); mercury by 7471A; chromium VI by 3060B/7196A,

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

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

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

QoLuUL



DATA QUALITY OBJECTIVES
» Holding Times

Analytical holding times for mercury, chromium VI and ICP metals are 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, 30 days for chromium VI and 28 days for
mercury.

. All holding times were acceptable.

* Blanks
Preparation Bianks

At least one preparation biank, 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 biank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL}, all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is '
necessary.

All preparation blank results were acceptable.

* Accuracy
Matrix 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

000 G0



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 291.9% and a matrix spike duplicate recovery
_of 192.3%, mercury results in all samples 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 sampie
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". if RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample resuits are qualified as estimated and flagged "J/UJ".

Due to a laboratory duplicate RPD of 41.1%, mercury results in samples all
were qualified as estimates and flagged “J”".

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

One pair of field duplicate samples {samples B0OJD42/B0JD50) were submitted
to QES for analysis. The duplicate sampie results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for chrome V1 was outside QC limits. Under the BHI
statement of work, na qualification is required. All other field duplicate results
were acceptable.

000003



¢ 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. W02534-QES (SDG No. W02534) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a matrix spike recovery of 291.9% and a matrix spike duplicate recovery of
192.3%, mercury results in all samples were qualified as estimates and flagged
“J”, Due to a laboratory duplicate RPD of 41,1%, mercury results in samples all
were qualified as estimates and flagged “J”. Data flagged “J” is an estimate, but
under the BHI validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods. :

REFERENCES

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

DOE/RL-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 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 sampie 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. 4

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

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

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

—

ey —

SDG: W02534 { REVIEWER: | DATE: 11/18/98 PAGE_1_OF_1_.
TLI

COMMENTS:

COMPQUND QUALIFIER | SAMPLES AFFECTED | REASON

Mercury J All MS/MSD
percent
recovery

Mercury J All RPD

C0GCO0Cs




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/KG) Page__1 of 1
Project: BECHTEL-HANFORD .
Laboratory: Quanterra '
Casa [spa: wozs34
Sample Number : B0JD40 BOJD41 BO.JD42 B0JD43 BOJD44 B0OJD45 BOJD46 B0JD4T7 BOJID48 BOJDSO
Location E4 ES EG F7 F8 F9 G1 G2 G3 EG
Remarks Duplicate
Sample Date 09/10/98 09/10/98 09/10/98 09/10/98 08/10/98 08/10/98 09/10/98 08/10/98 09/10/98 09/10/98
Inorganics TDL Result Resuit Result Result Q |Result Q |Result O [ Resolt 0 |Result Q | Result 0 |Result
Chromium VI 0.1 0.728 1.09 0.2 0.242 0.649 0.3684 0,122 0.603 0.082 0.446
Ct jium - Total 0.5 71.4 69.2 44.1 23 36.56 45,9 29.8 44.9 10.9 41.6
Lead 2 24.6 27 16,8 10.9 12.8 26.1 49.2 17.8 14.4 14.3
Mercury 0.05 1.5 0.92 0.52 0.28{J 0.22]) 0.51|J 0.24]J 0.23]J 0.02|W) 0.52
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

B0JD40
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: ~8DG No.: wW02534
Matrix (scil/water): SOIL_ ° Tab Sample ID: 18890-001
Level (low/med): LOW Date Received: 09/15/98
% Solids: _98.¢
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M

7440-47-3 |Chromium_ 71.2|_ P

7439-92-1 |Lead 24.6( _ P

7439-97-6 |Mercury _ 1.5]7 cv j/

- = (sl
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
FORM T - IN

SW-846

(0c011



U.S. EPA - CLD

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET ‘

BOJD41
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: 8DG No.: wW02534
Matrix (scil/water): SOIL Lab Sample ID: 18890-002
Level (low/med): LOW — Date Received: 09/15/98
% Solids: 9873

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

CAS No. Analyte |Concentration|{C|{ Q M
7440-47-3 |Chromium_ 89.2|" B_
7439-92-1 |Lead ___ ™27.0lB P
7439-97-6 [Mercury _ 0.92} _ {3
- =
Z _ 7
- - 11[!"'/ /
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

rORM I - IN
SW-846

00042



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOJD42
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO__  Tase No.: SAS No.: “8DG No.: wo2534
Matrix (soil/water): SOIL_ ° Lab Sample ID: 18890-011
Level (low/med): LOW Date Received: 09/15/98
% Solids: _987%
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7440-47-3 |Chromium 34.1|” b
7439-92-1 |Lead _ 16.6|_ P
7439-37-6 |MerciEy _ 0.52|~ v I
- = u/( (18
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN

SW-846

G013



U.S, EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOJD43
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO__ Case No.: SAS No.: “8DG No.: W02534
Matrix (soil/water): SOIL_ Lab Sample ID: 18890-004
Level (low/med): LOW Date Received: 09/15/98
% Solids: _99°.2
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No, Analyte |Concentration|C Q M
7440-47-3 | Chromium 23.0|" P
7438-92-1 jLead -~ 10.9)_ P i~
7439-97-6 |Mercury 0.26|_ v
~ — \L F?P?y
olor Before: Clarity Before: Texture:
olor After: Clarity After: Artifacts:

Cmmentg :

"FORM T - 1IN
SW-846

00014



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET -

BOJD44
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: “8DC No.: W02534_
Matrix (soil/water): SOIL_ Lab Sample ID: 18890-005
Level {(low/med): LOW Date Received: 09/15/98
% Solids: _987%

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

CAS No. Analyte |Concentration|C Q M

7440-47-3 |Chromium_ 36.5(_ P_

7439-92-1 |Lead 12.8( _ P

7439-97-6 |Mercury _ 0.22]7 cr 1

- = e
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
FORM I - IN
SW-846
A

0GOS



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET :

BOJD4S
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W02534
Matrix (soil/water): SOIL_ Tab Sample ID: 18890-006
Level (low/med): LOW Date Received: 09/15/98
$ Solids: _987%

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

CAS No. Analyte |[Concentration|C| Q M
7 7440-47-3 |Chromium_ 35.9|° | ___|P_
-~ 7 [7439-92-1 |Lead T 26.1{" P
7439-97-6 |Mercuxy 0.51|_|____"|c¥ a
- = Mij
- — l(//d
Color RBRefore: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM T - IN
SW-846
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET :

BOJD46
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Tase No.: SAS No.: “8DG No.: W02534
Matrix (scil/water): SOIL Tab Sample ID: 18890-007
Level (low/med): LOW — Date Received: 09/15/98
% Solids: _99°T

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

CAS No. Analyte |ConcentrationjC Q M
7440-47-3 | Chromium_ 29.9|” P_
7439-92-1 |Lead 49.2| P i
7439-97-6 |Mercury _ 0.24}" cVl A
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
S5W-846

1016105



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOJD47
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: “8DbG No.: W02534
Matrix (soil/water): SOIL Lab Sample ID: 188950-008
Level (low/med): LOW — Date Received: 09/15/958
¥ Solids: 9972

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

CAS No. Analyte |Concentrationi{C| Q M
 [73%0-47-3 |Chromium_ 35| T
- 7439-92-1 ;Lead —__ _17.8|_ P\ —
7439-97-6 |Mercury 0.23]” o4 A
- Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
FORM I - IN
SW-846
UOFi 2
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET '

BOJD48
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO __  CTase No.: SAS No.: ~8DG No.: W02534
Matrix (soil/water): SOII,_ Tab Sample ID: 18890-009
Level (low/med): LOW Date Received: 09/15/98
$ Solids: “99TT
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentrationi{C} Q M
7440-47-3 |Chromium 10.9|_ P_
- - 7439-92-1 |Lead 14.4 P
7439-97-6 |Mercury _ 0.02|0 cv| T
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Commentas:
FORM I - IN
SW-846
U003

c0ocoa8



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET ‘

BOJDSD
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Cage No.: SAS No.: SDG No.: W02534
Matrix (soil/water): SOIL Lab Sample ID: 18890-010
Level (low/med) : LOW ~ Date Received: 09/15/98
% Solids: _s8%

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

CAS No. Analyte |Concentration|C| @ M
7440-47-3 |Chromium_ a1.8|_ P_
7439-92-1 |Lead T 14.3|C Pl
7439-97-6 |Mercury _ 0.52]" cVi )
- ——|= \\\l%\'ﬁg/
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM T - IN
SW-846
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N

wuanierra
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02534 [ 6212
LAB SAMPLE ID: 80921501 MATRIX: SOIL
CLIENT ID: BOJD40 DATE RECEIVED:  9/15/98 3:15:00 PM
- 7 COUNTING TOTAL _ REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME 7.28E-01 N/A N/A 3.00E-02 mg/L N/A EPA7186
Bfvl-z4 n 08 =R -6 T-056-02 pCifg 3-00°%6 RICHRCSEEE
U-234 1.20E+00 1.6E-01 2.5E-01 3.31E-02 pCig 82.00% RICHRCS5030
U-235 4 04E-02 J 2.8E-02 3.0E-02 2 35E-02 pCifg 82.00% RICHRC5030
U-238 9.57E-01 J 1.4E-01 2.1E-01 2.57E-02  pCig 92.00% RICHRC5030 .
PU-238 2.58E-01 7.1E-02 8.1E-02 1.32E-02 peifg 84.30% RICHRCS5010
PU239/40 6.19E+00 3.5E-01 1.0E+00 1.32E-0 pCi/g 84.30% RICHRC5010
AM-241 1.21E+00 4.3E-01 4 3E-01 /A pCi/g N/A RICHRCS5017
CO-60 1.72E+01 1.7E+00 f 7E+Q0 N/A pClg N/A RICHRCS017
CS-137DA 4.04E+01 4.1E+00 .* 4-1E+00 N/A pCiig N/A RICHRCS5017
EU-152 1.27€+02 1.3E+Q ‘\ 1.3E+01 N/A pCig N/A RICHRCS5017
EU-154 2.03E+01 AE+00 21E+00Q N/A pCi'g N/A RICHRC5017
EU-1585 1.23E+00 U 2.8E-01 2.8E-01 4.10E-01 pCig N/A RICHRCS5017
K-40 1.10E+8 1.3E+Q0 1.3E+00 N/A pCi/lg N/A RICHRCS5017
U-238 /8E-01 U 2.7E+00 2.7TE+QQ 4 05E+C0 pCifg N/A RICHRC5017
STRONTIL 2.82E+00 2.2E-01 9.1E-01 1.27E-01 pCl/g 80.40% RICHRC5006
163 5.83E+02 9.2E+00 7.1E+01 566E+00  pCiig 87.60% RICHRC5068

Number of Results:

// /f/éf

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

{Q)ualifiers: U = Analyte result < MDAJIDL, ( ) 0 (} 21 rptChemRadSample; v3.41 W

J = No U qualifier and resuit < RDL.



SAMPLE RESULTS

Yuanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02534 [ 6212
LAB SAMPLE ID: 180921502 MATRIX: solL
CLIENT ID: BOJD41 DATE RECEIVED:  9/15/98 3:15:00 PM
- _ COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBER
HEXCHROME  1.09E+00 N/A N/A 3.00E-02 N/A EPA7196

9.37E-01

1.3E-01

2.81E-02

mg/L

'

S080

U-234 J pClg 88.50% CHRCS5030
U-235 2.29E-02 J 2.1E-02 2.2E-02 2.17E-02  pCig aw%/:lcrmcsoso
U-238 8.95E-01 J 1.3E-01 1.98-01 2.53E-02 pCi/g /68.50% RICHRCS030
PU-238 1.74E-01 5.9E-02 6.5E-02 ASE-02 pCilg 86.40% RICHRCS5010
PU239/40 4 23E+00 2.9E-01 7.2E-01 .275-02,./pCUg 86.40% RICHRC5010
AM-241 6.46E-01 2.0E-01 2.0E-0 )IIA/ pCifg N/A RICHRCS5017
CO-60 1.08E+01 1.1E+00 1.1E+ -~ NIA pCig N/A RICHRCS5017
CS-137DA 3.89E+01 3.9E+00 3.9E N/A pCig N/A RICHRC5017
EU-152 7.34E+01 TAE+00 _TaE+Q N/A pCilg  N/A RICHRC5017
EU-154 1.13E+01 1.2E+00° 1.2E+00 N/A, pCilg N/A RICHRCS017
EU-155 5.57E-01 21 E-01 2.1E-01 N/A pCi'g N/A RICHRC5017
K-40 1.12E+01 // 1.3E+00 1.3E+00 - N/A pCilg N/A RICHRC5017
RA-224DA 8.05E-01 ' 1.4E-01 1.4E-01 N/A pCi/g N/A RICHRCS5017
U-238 8:396-01 U 1.4E+00 1.4E+00 2.14E+00 . pCig N/A RICHRC5017
STRONTyM/ 4 22E+00 2.8E-01 1.5E+00 1.36E-01 pCig 77.10% RICHRCS5006
NI-&3 4.79E+02 8.2E+00 5.9E+01 5.47E+00  pCig 90.70% RICHRCS5089
Number of Resuits:
Va1
Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Qlualifiers: U= Analyte result < MDAJIDL, U OU O 22 rptChemRadSample: v3.41

J = No U qualifier and resuit < RDL,

ey



Q))uanterra

SAMPLE RESULTS

LAB NAME:

QUANTERRA, Richiand

SDG: /RPT GRP:

W02534 [ 6212

LAB SAMPLE ID: MATRIX: SOIL
CLIENT ID: DATE RECEIVED:  9/15/98 3:15:00 PM
- | COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
HEXCHRCME  2.00E-01 N/A N/A 3.00E-02 mgkg  N/A EPA7196
6BE+00 SE-0 _ _80E-0 nCilg 80-40 IRES5080
U-234 9.53E-01 1.4E-01 2.1E-01 2.33E-02 pCifg RICHRCS5030
U-235 2.47E-02 2.3E-02 2.3E-02 2.33E-02 pCifg RICHRCS030
U-238 8.97E-01 1.4E-01 2.0E-01 1.38E-02 pCig . RICHRCS030
PU-238 1.63E-01 6.2E-02 6.8E-02 : 70.90% RICHRCS010
PU239/40 3.93E+00 3.0E.01 70.90% RICHRCS5010
AM-241 7.09E-01 1.2E-01 N/A RICHRC5017
CO-60 8.13E+00 9.2E-01 N/A RICHRCS017
CS-137DA 3.83E+01 3.8E+00 /8E- N/A RICHRCS5017
EU-152 5.19E+01 5.2E+00 2E+00 N/A pCig N/A RICHRC5017
EU-154 9.35E+00 9.7E- 9.7E-01 N/A pCig N/A RICHRC5017
EU-155 5.26E-01 7E-01 1.7E-01 N/A pClig N/A RICHRCS017
K-40 1.23E+01 1.4E+00 1.4E+00  N/A pCig N/A RICHRCS017
RA-224DA 1.2E-01 1.2E-01 N/A pCi/g N/A RICHRCS017
U-238 7.0E-01 7.0E-01 1.08E+00 - pCig N/A RICHRCS017
STRONTIU 2.53E+00 1.7E-01 8.3E-01 1.11E-01 pCiig 68.80% RICHRC5006
3.88E+02 7.8E+00 4 9E+01 597E+00 pCig 83.60% RICHRC5069
Number of Resuits:
Resuit = ICL When Not Detected Quanterra Analytical Services, Inc
{Q)ualifiers: lj: ::a&y;z ;ll.-i.r;;irt :ﬂn:l?gg‘.]):_( aDL. (} (} U U 2 3 rptChemRadSampie; vl41 ;. _



Q;f)uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02534 [ 6212
LAB SAMPLE ID: ‘80921504 MATRIX: SOIL
CLIENT ID: BOJD43 DATE RECEIVED:  9/15/98 3:15:00 PM
T COUNTING TOTAL - REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s} MDA/DL UNIT  YIELD NUMBER
HEXCHROME  2.42E-01 N/A N/A 3.00E-02 mgka  N/A EPA7196
AM-24 3 44601 25 _BE-6 966G nCifg 86-10%——RIGHRE5080
U-234 8.77E-01 J 1.5E-01 2.2E-01 4.36E-02  pCig 61.20% RICHRCS5030
U-235 4.69E-02 J 3.6E-02 3.7E€-02 2.73E-02  pCig 61.20% RICHRCS030
U-238 8.71E-01 J 1.5E-01 2.2E-01 402E-02  pCig §1.20%  RICHRCS5030
PU-238 3.10E-02 U 3.1E-02 3.1E-02 407E-02  pCig 59.10%  RICHRCS010
PU239/40 2.41E+00 2.6E-01 5.0E-01 3.66E-02 _~"pCilg §9.10%  RICHRC5010
AM-241 2.52E-01 1.1E-01 1.1E-01 NS pCilg N/A RICHRCS017
C0-60 3.00E+00 3.1E-01 3.1E-8 N/A pClig N/A RICHRC5017
CS-137DA 2.90E+01 2.9E+00 &A‘L D N/A pCig N/A RICHRC5017
EU-152 3.23E+01 3.2E+00 ek+80 N/A pCilg N/A RICHRC5017
EU-154 4.52E+00 4.9E-01 4.98-01 N/A pCi/g N/A RICHRC5017
EU-155 3.12E-01 U 1.2E-01 1.2E:01 1.88E-01  pClg N/A RICHRC5017
K-40 1.10E+01 1.3E+00 1.3E+00 N/A pCilg N/A RICHRC5017
" RA-224DA 8.93E-01 1.1E-01 1.1E-01 " NA pClg  N/A RICHRC5017
RA-228 . 7.08E-01 2.4E-01 2.4E-01 N/A . pCig N/A RICHRCS5017
U-238 47E+00 U 8.1E-01 8.1E-01 1.29E+00  pClg N/A RICHRCS017
STRONTIUR 1.60E+00 1.7E-01 5.9E-01 1.34E-01  pClg 79.70%  RICHRC5006
- N8 9.17E+01 4.1E+00 1.6E+01 547E+00  pCig 89.30%  RICHRCS069

Number of Results:

Resuit = IDL When Not Detected _ Quanterra Analytical Services, Inc
{(Qlualifiers: U = Anaiyte resuit < MDADL, U UU 0 24 rptChemRadSample; v3.41

J = No U qualifier and resujt < RDL. A M’






SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02534 [ 6212
LAB SAMPLE ID: - 80921506 MATRIX: SOIL
CLIENT ID: DATE RECEIVED:  9/15/98 3:15:00 PM
- COUNTING TOTAL REPORT METHCD
ANALYTE RESULT Q@ ERROR{2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 3.64E-01 N/A N/A 3.00E-02 mg/kg N/A EPQ'”QG
Y AE+00 _BE-Q B8 48509 pCify 90-.00% RICERTS080
U-234 9.17E-01 1.4E-01 2.0E-01 2.69E-02 pCig 91.80% RICHRCS5030
U-235 4 38E-02 3.0E-02 3.1E-02 2.68E-02 pCi'g 91.80% RICHRC5030
U-238 8.55E-01 1.3E-01 1.9E-01 3.12E-02 pCiig 91.80% RICHRCS5030 "
PU-238 3.28E-01 1.1E-01 1.3E-01 3.89E-02 pCilg 43.80% = RICHRCS5010
PU239/40 7.26E+00 5.3E-01 1.6E+00 | 3.89E-Q pCilg 43.80% RICHRC3010
AM-241 1.25E+00 - 1.8E-01 1.8E-g1 VA pCig N/A RICHRC5017
CO-60 1.04E+01 1.1E+00 1.15+00 N/A pCilg N/A RICHRC5017
CS-137DA 5.23E+01 5.2E+00 s f E+00 N/A pCig N/A RICHRCS017
EU-152 7.88E+01 7.9E+00 .9E+OD N/A pClg N/A RICHRCS017
EU-154 1.26E+(1 1.3E+00 1.3E+00 N/A pCi'g N/A RICHRCS017
EU-155 6.09E-01 JAE-01 2.1E-1 N/A pCig N/A RICHRCS017
K-40 1.12E+01 1.3E+00 1.3E+00 N/A pCiig N/A RICHRC5017
RA-224DA 6.99E-0 1.5E-01 1.5E-01 N/A pCilg N/A RICHRC5017
U-233 13E-01 7.9€-01 7.8E-01 1.26E+00_ pCig N/A RICHRCS5017
STRONTIUM 2.20E+01 6.1E-01 6.8E+00 1.32E-01 pCig 78.30% RICHRCS5006
63 5.43E+02 1.1E+01 6.9E+01 7.89E+00 pCilg 61.70% RICHRC5069
Number of Results:
/ /// £ / 75
Resuit = 1DL When Not Datected Quanterra Analytical Services, Iinc
{Qualifiers: U = Analyte resuit < MDA/IDL, rptChemRadSampie; v3.44

J = No U qualifier and result <« RDL.

00026
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LAB NAME:

SAMPLE RESULTS

Yuanterra

QUANTERRA, Richland SDG: /RPT GRP:  W02534 [ 6212
LAB SAMPLE ID: ‘80921507 MATRIX: S0IL
CLIENT ID: B0JD46 DATE RECEIVED:  9/15/98 3:15:00 PM
- _ COUNTING TOTAL REPORT METHOD
_ ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDA/NDL UNIT YIELD NUMBER
HEXCHROME  1.22E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196
- < 3 s - 5 - =0 nCifg 83-R0% Ric -; Q80
U-234 9.46E-01 J 1.5E-01 2.1E-01 3.03E-02  pCig 74.80% RICHRC5030
U-235 2.66E-02 2.5E-02 2.6E-02 3.03E-02  pCig 74.809 RICHRCS030
U-238 9.28E-01 J 1.5E-01 2.1E-01 3.21E-02  pCilg 80%  RICHRC5030
PU-238 5.47E-02 3.2E-02 3.3E-02 1.23E-02  pClg 69.10% RICHRC5010
PU229/40 1.12E+00 1.4E-01 2.2E-01 1.83E-02 o Clg 69.10% RICHRCS010
AM-241 3.39E-01 1.1€-01 118:01 /  N/A pCilg  N/A RICHRC5017
CO-80 3.19E+00 3.3E-01 3.3E-01 A pCig N/A RICHRC5017
CS-137DA 1.10E+01 1.1E+00 1.3E400 N/A pCig N/A RICHRCS017
EU-152 2.41E+01 2.4E+Q0 & oy N/A pCilg N/A RICHRCS017
EU-154 3.93E+00 4.3E-01 4 3£-01 N/A pCig N/A RICHRCS5017
EU-155 2.63E-01 1.2E-0 1 _2 -01 N/A pCilg NIA RICHRCS5017
K-40 1.21E+01 1 AE+Q0 1.4E+00 CN/A pCiig N/A RICHRC5017
RA-224DA 7.47E-01 1.0E-01 1.0E-01 N/A pCi/g N/A RICHRC5017
RA-226 6.37E-01 1.3E-01 1.3E-01 N/A pCiig N/A RICHRCS5017
RA-228 7.75B<01 2.3E-01 2.3E-01 N/A pCi/g N/A RICHRCS017
U-238 8744E-01 U 6.9E-01 6.9E-01 1.14E+00  pCig N/A RICHRCS017
STRONTIUS 9.83E-01 J 1.4E-01 3.6E-01 1.48E-01 pCiig 75.90% RICHRC5006
NL-& 1.26E+02 4. 8E+Q0 2.0E+01 5.74E+00  pCig 86.10% RICHRC5069
Number of Results: @
Resuit = 1DL When Not Detected Quanterra Anaiytical Services, in¢
(Q)uatifiers: U = Analyte resuit < MDAADL, O00Ul rptChemRadSample; v3.44

J = No U qualifier and result < RDL .



SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02534 [ 8212
LAB SAMPLE iD: - 80921508 MATRIX: SOl
CLIENT ID: BOJD47 DATE RECEIVED:  9/15/98 3:15:00 PM
- COUNTING TOTAL REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR({2s) MDAADL UNIT YIELD NUMBER
HEXCHROME  6.03E-01 NIA N/A 3.00E-02 N/A EPAT1%6

1.01E+00

mg/kg

(]

080

U-234 1.8E-01 2.6E-01 5.16E-02 52.40% HRC5030
U-235 6.29E-02 4.5E8-02 4.7€-02 3.66E-02 pCi/lg 52.40% RICHRC5030 .
U-238 9.37E-01 1.7E-01 2.5E-01 3.66E-02 pCiig 5 RICHRCS5030
PU-238 5.11E-02 2.9E-02 3.0E-02 i 74.50% RICHRCS010
PU239/40 1.08E+00 1.3E-01 2 0E-01 74.50% RICHRCS5010
AM-241 8.96E-02 1.0E-01 1.0E-01 N/A RICHRCS017
CO-60 2.77TE+00 2.9E-01 2.9E-01 pCilg N/A RICHRC5017
CS-137DA 1.51E+01 1.5E+00 1.5E+00 pCilg N/A RICHRCSDY7
EU-152 2.01E+Q1 2.0E+00 2.0E+00 N/A pCifg N/A RICHRCS017
EU-154 2.83E+00 3.3E-01 /(Ew.m N/A pCig  N/A RICHRC5017
EU-185 2.05E-01 VU 1.1E-0% 1.1E-01 1.65E-01 pCig N/A RICHRCS017
K-40 1.24E+01 AE+00 1.4E+00 N/A pCilg N/A RICHRC5017
RA-224DA 7.77E-01 1.1E-01 1.1E-01 N/A pClg N/A RICHRCS017
RA-226 6.53E-0 1.2E-01 1.2E-01 N/A pCi/g N/A RICHRCS017
RA-228 . 01 2.4E-01 2.4E-01 N/A pCig N/A RICHRC5017
1.63E+00 U 8.1E-01 8.1E-01 1.29E+00 pCi/g N/A RICHRCS5017
STRON 1.80E+00 1.4E-01 6.1E-01 1.08E-01 pCilg €4.20% RICHRC5006
1.21E+02 4 5E+00 1.9E+01 5.42E+00 pCifg 91.80% RICHRC5068
Number of Resuits:
ks
Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
(Qlualifiers: U = Analyte result < MOAADL, rptChemRtadSampie; v3.41

d = No U qualifier and resuit < RDL.

CCGOZS



SAMPLE RESULTS

Quanterra

J = No U qualifier and resuit < RN

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02534 [ 6212
LAB SAMPLE 1D: - 80921509 MATRIX: SOlL
CLIENT ID: B80JD48 DATE RECEIVED:  9/15/98 3:15:00 PM
- _ COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(Zs} ERROR(2s) MDAMDL UNIT YIELD NUMBER
HEXCHROME  8.20E-02 N/A N/A 3.00E-02 mgkg  N/A EPAT7196
: 02 4 560 4 §E-32 ; s pGig 9-68% RICHRGS080
U-234 7.238-01 J 1.2E-01 1.6E-01 2.75E-02  pCig 86.20% RICHRCS030
U-235 2.84E-02 J 2.4E-02 2.4E-02 2.226-02  pCig 86.20% RICHRC5030
U-238 7.34E-01 4 1.2E-01 1.7E-01 2.60E-02  pCig 86:20% RICHRCS030
PU-238 9.388-03 U 1.3E-02 1.3E-02 1.27E-02  pCig 63.70% RICHRC5010
PU239/40 2.72E-01 7.1E-02 8.3E-02 1.89E-02 pCi/g 63.70% RICHRCS5010
AM-241 -4.25E-02 U 7.3E-02 7.3E-02 .08E-Q pCig N/A RICHRCS017
C0-60 2.64E-01 3.86-02 3.8E4)2 NTA pCig N/A RICHRCS017
CS-1370A 8.14E-01 8.9E-02 3,08 !” N/A pCilg N/A RICHRCS5017
EU-152 2.71E+00 2.9E-01 ! ° N/A pCi/g N/A RICHRCS017
EU-154 4.70E-01 9.3E-02 Y \E-02 N/A pCilg N/A RICHRCS017
EU-155 438E-02 U 4.4E-Q 4 4E-02 7.386-02  pCig N/A RICHRCS5017
K-40 1.28E+01 1,4B%00 1.4E+Q0 N/A pCilg N/A RICHRCSQ17
RA-224DA 6.39E-01 7.4E-02 7.4E-02 N/A pCig N/A RICHRCS5017
RA-226 5.55E-01 8.2E-02 8.2E-02 N/A pCi/g N/A RICHRCS5017
RA-228 6.40E-01 1.4E-01 1.4E-01 N/A pCiig N/A RICHRCS017
U-238 §17E-01 6.7E-01 6.7E-01 N/A pCilg N/A RICHRC5017
STRONTIUM 2.61E-01 8.3E-02 1.2E-01 1.42E-01 pCi/g 71.50% RICHRCS5006
NI-& 1.46E+01 J 2.8E+00 8.2E+0Q 5.84E+00  pCig 85.10% RICHRCS069
Number of Resuits:
15[ 7%
Resuit = iDL When Not Detected Quanterra Analylical Services, inc
{Qjualifiers: U = Analyte resuit < MDAIDL, GOGUZ rptChemRadSample; v3.41

Fa iAW o



Quanterra

J = No U qualifier and resuit < RDL.,

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPY GRP:  W02534 [ 6212
LAB SAMPLE ID: - 80921510 MATRIX: SOIL
CLIENT ID: BOJD50 DATE RECEIVED:  9/15/98 3:15:00 PM
- COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/MDL UNIT  YIELD NUMBER
HEXCHROME  4.46E-01 NIA N/A 3.00E-02 mgkg  N/A EPA7106
AMA24 3400 SE-C BB S5E-0 oCifa 85-00%——RICHRC5080
U-234 8.62E-01 J 1.5€-01 2.1E-01 3.05E-02  pCig 67.70% RICHRC5030
U-235 2.96E-02 J 2.7€-02 2.8E-02 2.80E-02  pCig 87.20% RICHRC5030
U-238 8.82E-01 J 1.5-01 2.1E-01 166E-02 pCig ~B7.70%  RICHRCS030
PU-238 1.11E-01 4 8E-02 5.1E-02 1.43E-02  pCig 58.60%  RICHRC5010
PU235/40 4.57E+00 3.1E-01 7.9E-01 1.43E-0 pCig 58.60% RICHRC5010
AM-241 5.40E-01 1.0E-01 1.0E-01 T pCi/g N/A RICHRC5017
CO-60 8.82E+00 8.9E-01 8.9E-01 ‘U N/A - pClg  NA RICHRC5017
CS-137DA  3.84E+01 3.8E+00  3.8E-00\] N/A pClg  N/A RICHRCS017
EU-152 4. 89E+01 4.9E+00 {.9E+00 N/A pCi/g N/A RICHRCS017
EU-154 9.14E+00 9.5E-Q 9.5E-01 N/A pCilg N/A RICHRCS017
EU-155 5.09E-01 SE-01 1.8E-01 N/A pCig N/A RICHRCS017
K-40 1.17E+01 1.3E+00 1.3E+00 N/A pCi‘g N/A RICHRCS5017
RA-224DA 68.71E-0 1.2E-01 1.2E-01 T ONA pCilg N/A RICHRCS017
U-238 g3E-01 U 8.7E-01 8.7E-01 1.05E+00 = pCig N/A RICHRC5017
STRONTIU 2.41E+00 2.1E-04 8.6E-01 1.39E-01 pCilg 76.10% RICHRCS006
NI-E 4.19E+02 7.9E+00 5.2E+01 571E+Q0  pCiig 86.50% RICHRC5068
Number of Resuits:
7 Resuit = 1DL When Not Detected Quanterra Analytical Services, Inc
(Qualifiers: U = Anaiyte resuit < MDAJDL, ( } ( J U U 30 rptChemRadSample; vi.41 . e
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000034



Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

Bechtel Hanford Incorporated

3190 George Washington Way

Richland, Washington 99352
"October 09, 1998

Attention: Joan Kessner

CASE NARRATIVE

Q anterra

Eovironmental

Project Number
SDG

Number of Samples
Sample Matrix
Data Deliverable
Date SDG Closed

550.186
Wo02534
Ten (10)
Soil
Summary

September 15, 1998

II. Introduction

On September 15, 1998 ten “soil” samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. There are no comments or nonconformances
associated with the shipping and receiving of these samples.

Services

1[4 S
RECE!VED
Data
Loz In

Upon receipt, the samples were

given the following laboratory ID numbers 1o correspond with the specific client ID’s:

St. Louis ID BHI ID
18890-001 BOJD40 .
18890-002 BOID41
18890-004 B0OID43
18890-005 BOID44
18890-006 BOJD45
18890-007 B0OJD46
18890-008 BOID47
18890-009 BOJD48
183%0-010 BOJD50
18890-011 BOJD42

SAFID

B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002

Matrix
Soil
Soil
Soil
Soil
Soil
Soii
Soil
Soil
Soil
Soil

000034

Date of Recelpt

15-SEP-98 . :::
15-SEP-98 -::

15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98

-



Puanterra

Bechtel Hanford Incorporated
October 09, 1998

Project Number:- 550.186
SDG: W02534

Page 2

. 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.

. Analytical Results/ Methodology (continued)

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:

QCBLK- Quatity Control Blank, Method Blank :
QCLCS- Quality Control Laboratory Control Sample, Blank Spike
MS- Matrix Spike. '

MSD-  Matrix Spike Duplicate.

V. Comments
General: Richland ID: 809214
Inorganics: A Laboratory Control Sample, Method Blank. Matrix Spike and Matrix

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

Sample 18890-002 required dilution for the ICP analysis due to
interelement interferences. The instrument software flagged the original
run with an error code indicating that an interferant; in this case Iron
was interfering with the accurate quantitation of Lead and Chromium.
The sample was diluted by a factor of 5 and reanalyzed without
interference errors.

0C0033



Q@uanterra

Bechtel Hanford Incorporated
October 09, 1998

Project Number: 550.186
SDG: W02534

Page 3

Inorgggcs: (cont.)  The recoveries of the Mercury matrix spike and matrix spike duplicate
were greater than 120% but the data did not require flagging becallxse the
Mercury concentration in the sample was greater than 4 x the spiking
level.

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

Reviewed and approved:

Robert E. White
Project Manager

000034
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CERTIFICATE OF ANALYSIS
TR
R
Bechtel Hanford, Inc. L é NN
3350 George Washington Way 0 32 "2‘.\
Richland, WA 99352 I pe B3
s e 3
October 20, 1998 S logp &
' e -;}:’;’J/
Attention: Joan Kessner “eey a2
SAF Number : B98-002
Number of Samples : Ten
SDG Closed : 9/15/98
Sample Type : Soil
SDG Number T W02534
Data Deliverable : 15 Day Priority / Full Protocol Summary

1. Introduction

On September 15, 1998, the Quanterra, Inc., Richland Laboratory (QRL) for a 15-da3( priority
radiochemical analysis, received ten soil samples. Upon receipt, the samples were assigned

the following laboratory ID numbers to correspond with the Bechtel Hanford (BHI) specific
IDs: '

QTESRL ID# BHI ID# MATRIX DATE OF RECEIPT
80921501 BOJD40 SOIL : 9/15/98
80921502 BOJID41 SOIL 9/15/98
80921503 BOID42 SOIL 9/15/98
80921504 BOJD43 SOIL 9/15/98
80921505 BOID44 SOIL 9/15/98
80921506 BOID45 SOIL 9/15/98
80921507 BOID46 SOIL : 9/15/98
80921508 BOJD47 SOIL 9/15/98
80921509 BOJD48 SOIL 9/15/98
80921510 BOJDSO SOIL 9/15/98

II.  Analytical Results/Methodology

C0 035



Qv}‘uanterra

Bechtel Hanford Inc.
October 20, 1998
Page 2

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

III.  Quality Control

The analytical results for each analysis performed under SDG W02534 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. 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-5057

The tracer recovery for samples BOJD47 and BOJDS50 was high: therefore, the entire sampie
batch was recounted are being recounted. The L.CS, batch blank and sample duplicate (BOJD40
& BOJDA45) recount results met the requirements of the contract.

00C036
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@uanterra

Bechtel Hanford Inc.
October 20, 1998
Page 3

Plutonium-238, -239/40 by method RICH-RC-5057

The LCS, batch blank, sample duplicate (B0ID45) and sample results met the requirements of
the contract.

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

The LCS result from the original analysis failed to meet the requirement of the contract;
therefore, the entire sample batch was reanalyzed. The LCS, batch blank, sample duplicate
(BOID45) and sample results from the reanalysis met the requirements of the contract.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

The LCS, batch blank, sample duplicate (BOJD40) and sample results met the requirements of
the contract.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006

The LCS, batch blank, sample duplicate (B0JD40) and sample results met the requirements of
the contract.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069

The duplicate resuit from the original analysis did not meet the first level evaluation criteria of
the contract at 29.5% RPD, therefore, the duplicate and target sample were reanalyzed. The
LCS, MS (BOID46), batch blank, sample duplicate reanalysis (BOJD45) and sample results met
the requirements of the contract.

Chemical Analyses

Chromium Hex by EPA method 7196

The LCS, MS/MSD (B0JD48), batch blank, sample duplicate (B0JD48) and sample results
met the requirements of the contract.

¢CGo37?



Q))uanterra

Bechtel Hanford Inc.
October 20, 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. The Laboratory Manager or a
designee, as verified by the following signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

TSN
<D

Andy Kopriva
Project Manager

coCcU38
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DBechiel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-002-46 (P 1 of
ICollulot ICompany Confact Telephone No. Project Coordinator wum Turnaround
. Doug Bowers/Randy Coffimen Jon Fancher 373-3598 KOERNER, CC
Project Designation smpling tion AF No. 15 Days
100 BC Areas - Fult Protocol 116-C-5 basin . B98.002
flce Chieat No. ¢eld Lagbook No. Method of Shipment
‘ EL 1327-1 hand deliver - govt. vehicle
bipped To [omsite Property No. {811 of Ladlng/Alr Bill No.
Quanterma Incorporated L ' o o )
[POSSIBLE SAMPLE HAZARDS/REMARKS - Preservation Noss | Coslsc Nona Noss None Mow | Moms [ Weme |
Type of CM".“;'-" 7 «G 20 WG T 10 TG | Madnelli T T -
h-lo. ol’Conlnlncr(l) ! ! ! ' ! ! N 7'7 B T b o
Special EHandilng and/or stornle - T Volume 208 S0mL prery somL prery proes oo 1 s 1
Cool 4C .
Slj—c\_ Astivty feun 5"'.."'1".7. IAﬂ;lulepl; ﬁ'l:a';'.llt'w "m;&f‘;”* Rl 90 'l’u-la i;sl::lwh o
SAMPLE ANALYSIS , il 0 s
wo A 63 LI’ Usahium Lead)
09211 o 309|215 $pa2)1S |
Sample No Mutrlx * " " Sample Daic Smnple Tine ) N 3 T ~
, , . b =8 -t
80,040 |~ s 9-to-9% a?so XL X X JeX =X D X X X L R
AL AL A AN )N -
BOJD41 2 Soi G-0-9%| D30 Al X X = Xl x I x| kw
304042 3 . Sol G-10 -8 | p9<0 X X X XKAX T R X I X1 |
T - T o e > N T i T TN T e - T
oo 4 V| sl G-10-95 | (375 | X | X | XAFXTFX |1 X |L.x | X |  lew
oo B | s G-10-A%| 4345 | X [ X | X IFXIEX | X | x | X | | |
wois (b /] s g-0Aa% | 000 | X | X VX XX | ¥ | X | X1 lewe
| o Abdnd Vet ~el T
T ISPECIAL INSTRUCTIONS ' ) T o "~ Matrix *
CHAIN OF POSSESSION SI'W}QQ Names ** The ERC conractor acknowlegey thy 24-hour holding time is not likely achievable for Hex . - ol
| Chrom by BFA 2§04, IR~ Sedlmam
L b/ 4 Use 0 sepasite Chain of Custody fodeach waste she. ‘:E - ::-‘l"o
L - Water
=I-nquuh¢d By (1) Gemma Spectroscopy |Cesium- 137 Cobah-6¢, Europium-i 52, Europium-| 54, Europiun- o - od
s ,lgl;gnulSpcc-AM-onlAmuici n-241, Ursaium-238) L
elioquished By Date/Time |Received By | V4 D,tifl‘ime _ i \ nt - Ihhw- Liqu
BoTDW. sed Aeevd. 67.22978 . L oy
elinquished By Date/Time [Received By Daie/Time xboml— Lol
J Magéff—?f Jxboml ™ ZCAP | % - O
ABORATORY [RectivedBy Tide 7 B~ =
SECTION
FINAL, SAMPLE § Disposal Method Disposed By Date/Time o

SPOSITION




-Bechiel Hanford Inc.

CIHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

098-002-47

Page ) nf

Collector ompany Contact "T‘cleplmu No. Praject Coordinstop Dain Turnsround
Doug Bowsrs/Randy Coffman Jon Fancher 373-5598 QERNER, CC 1 5D
Profect Designution ampling Lagption AF No. ays
100 BC Arcas - Full Prol_or.ol 116.C-3 basin . B94-002
lee Clhest No. - Fleld Logbook No. Method of Shipment
EL 1327-) hend deliver - govt, vehicle
Shipped Ta Fomm Property No. |8itt of Lading/Alr Bjll No.
Quanterra Incorporated .
POSSIBLE SAMPLE HIAZARDS/REMARKS Preservation Now | CoolsC | Nome Noms None Nora Hows None
Type of Con lllu.er H 4 [t oG oG G oG oG Murinelli -
No. of Contalner(y) ! ! ' ! ! ! ! !
ipecial liandling and/or Slorage Volume 20g omL 60mL S$0mL S0mL [T S0mL 500mL.
Cool 4C t ]
Aclivity Scan | Ohronslem | Americiam- | 1CP Metals - | Merury - Nickel-61 | Suostiom- |See Mem (1) i
Hex - 1% | 41: lootopie. | S010A (SW- | 2671 -(CV) 1990 Towt | Special
SAMPLE ANALYSIS Pt | oo, S| Tsicions
Uraaiun Lead}
Qo921 g0)2,5 804215
Sampie Mo, I T gy s — - . e . il mﬁ.inff?l” il -
Y Y G-to-Fg | (245 | X | X I X X X1 Xx | X AR r&orlm-
. L1 B
S R ; sol 9-10-7% | 1320 X1 xT xby Fx x|l x I X | & |goe
& 'oinse 9 _Sol Q-r0-7% ] 1030 X1 x XX Y X X % iBopK’e
T > T e
< moe Bojos0 0] s Gty | o950 | X| x| xFx x| x| x|X RoPs
= 4 N v -
o™ —jasp |- /6% \
PECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Slgnlrfnl Names *¢ The ERC contractor scknowleges the 24-hour holding timme is ot likely schievabls for Hex § = s
by EPA 7196, SE =~ Sedment
elinquished By DeinTize | &7 sceivi Dete/Tirme 50« Sohd
f *¢ Use & separate Chain of Custody for each waste site, ::. - ‘S:dlq
[] - - e
tlinquisbed By e/Time Received By ° Da . (1) Gamma Spectroscopy {Cesiurm-137, Cobah-60, Europium-132, Europium-154, Eumpmf o =0
< J— 155); Gumema Speo « Add-on (Americium-241, Uraniven-231) Ay A i
tliggwished By Daie/Time jved By Dae/Time P wet— DL = Drum Lic
; - (1" ]
> — Wi = Wipe
elipgujshed By Date/Time llceeived By Date/Time l‘; - I;W ‘
= Vegetalion
X = O
RATORY [Received By Tide DatelTune
ON
FINAL SAMPLE | Disposal Method Disposed By Daic/Time
MSPOSITION
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

'f-\_
VALIDATION A 8 @ D
LEVEL:
PROJECT: 1 00-I5C- Ascxs  ~VAl Proteed | DATA PACKAGE: LUO 253"
VALIDATOR: T\ e: OBEs oaTE: J1 /1 fey
CASE: SDG: (0253
ANALYSES PERFORMED

O cLPacP G CLPIGFAA 0 cPMg 0J CLP/Cysnide’ ] =

W.BAG/ICP O SW-B46/GFAA ‘“ﬁu-uamo O SW-848 |2 CR JT |

l Cyenide :
SAMPLES/MATRIX <o) \

BoTDNO, 0IDY, RoTDUZ, RoTIDYS, (eI DYY
RoTDUS, ROTDNG, RoTIDY), QoJDNY , GOTPSC

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE ' .

Is technical verification documentation present? . . . . . .. Ye No
Is a case narrative present? . . . . . ¢ . 4 ¢ . e 4 e e .. No N/A
Comments: ’ _ |

2. HOLDING TIMES

Are sample holding times acceptable?
Comments:

%00042



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

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? . .. ... ... ... . Yes
Are ICP interference checks acceptable? . . . . .. ... .. . Yes
Were ICV and CCV checks performed on all instruments? . . . . . Yes
Are ICV and CCV checks acceptable? . ... .. ... .. ... Yes
Comments:

4. BLANKS

Were preparatlon blanks ana]yzed’ ..

Were field/trip blanks analyzed? . . . ... . ...
Are field/trip blank results acceptable?
Comments:

5. ACCURACY

Were spike samples analyzed? . . .. . ... e e e e e e .

Are spike sample recoveries acceptable? . . . . . . . . . . . . Yes

Were laboratory control samples (LCS) analyzed? . . . .. . ..
Are LCS recoveries acceptable? e e e e e e s e e e e

Comments:__ He — 2410.9

o
¥ SD - K23

»8
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION
Were laboratory duplicates analyzed? . . . . . . ¢« ¢« « ¢« « &
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 spiit RPD values acceptable? .. . . . .. . .
Comments: P —~4ll7c G&FD
- [v4

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . .. Yes
Are duplicate injection %RSD-values acceptable? . . . . . . . . Yes
Were analytical spikes performed as required? . . . . . . . . » Yes
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes
Was MSA performed as required? . . . . . . . « « « « . .« .« .« Yes
Are MSA results acceptable? . . . . .. .. .. c e e e e e s Yes
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . .. (i?;} No N/A
Are all results supported in the raw data? ... ... ... .Yes No

Are results calculated properly? . . . . . ¢ ¢ s o o s o ... Yes No

Do results meet the CRDLs? . .
Comments:

wFe - 000044



U.S. EPA - CLP

6A EPA SAMPLE NO.
MATRIX SPIKE DUPLICATES :

B0OJD40S

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W02534
Matrix (soil/water): SOIL Level (low/med): LOW
% Scolids: 98.4

- Percent recoverieg:

Control Matrix Matrix Spike
Analyte Limit Spike (S) Duplicate (SD} RPD Qi M

(53 Z20% 55.00_|_ T5.60_|_ 0.6_|{_|FP_

Pb 20% 89.10 | (= 87.40_ | || 1.9 [} |P

Hg 20% 291.90 ||| _____192.30 ||| 31.1"} | |cw

FORM VI - IN
S ": ;)

IAYRYRY A Yatw)



U.s. EPA - CLP

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

B0OJD40S
Lab Name: QUANTERRA_ MO Contract: 550.186
Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W02534
Matrix (soil/water): SOIL__ Level (low/med): LOW

e

% Solids for Sample: _98.4
Concentration Units (ug/L or mg/kg dry weight): MG/KG

Control
- {"Limit } Spiked Sample Sample Spike
Analyte %R Regult (SSR) C| Result (SR) C| Added (SA) R Q| M
Chromium_ 1 80-120_ 80.7276 - 71,4085 _ 20,33 95.0| _(P_
Lead 80-120__ €9.8648 | 24 .5986} 50.81 89.11 |P
Mercury —1.9986_| 1.5024(_ 0.17{"_291.9|"|cV
Comment.s:
FORM V (Part 1) - IN SW-846
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: 1. Date 2. Review No.
Review Comment Record (RCR) !
11/23/98 BHI1/QA98014
' 3. Project 4. Page
100 BC Areas Page | of |
3. Document Numiberls)y Title(s) 6. Program/Project/ 7. Reviewer 8. Orgunization/Group 9. Location/Phone
Building Number
W02334-QLS (SDG No. W02534) 100BC Areas — Full Claude Stacey BHI/QA ) HO-16/372-9208
Protocol
{Waste Site 116-C-5)
17 Comment Submitial Approval: 19 Agreement with indicated comment disposition(s} 11. CLOSED I
l-;l-:l.li:-l-\-i-.f-;l;i_t_lll l\i;rlrli-urgé;l-u l|\I;n—;|“ S e o Ru:vic\\‘uril'ninl_nl't'umm:l__" ; Reviewer/Point of Conlict
Dare Paie
Author/Originator Apthor/Originater
12 I
Iem 13, Comment(s)/Pscrepancy (s} (Provide technical justitication for the comment and detailed kHold 16.
recommendation of the action required to correct/ resolve the discrepancy/problem indicated.) Poim 15. Disposition (Provide justification it NOT accepied.) Stanus
l Inorganics: Page 003, 004, and 008 indicate the Mercury results are 10 be W ﬁ
qualified as *J” due to MSD and laboratory spike RPD being above the

specified acceptance limits. However, page 010 or the laboratory data sheets
do not reflect this qualification. )

Inorganics: Page 001, Page headings, under Project has (Waste Site 16-C-5)

this should be {Waste Site ! 16-C-5). C_Mtﬂ ,l ‘ M‘/

T8
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ec-11-98 11:58A R. Bruce Christian 509-375-5151 P.O1

Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Tuesday, November 24, 1988 3:04 PM

Jo: Duncan, Jeanette M; Weiss, Richard L

Ce: Sturges, Mark H; Fancher, Jonathan D (Jon)

Subject: Data Validation for 107-D1 PCB data, 116-C-5 inorganics and radiochemistry data
Jeanette,

General/Global (W02130-QES & W02534-QES): The validator needs to be aware the CRDLa and the 100 Area Remedial
Action Sampling and Analysis Plan (SAP) target detection limits (TDLs) are not necessarily the same. Wa need to have
CRDLs evaluated per BHI Validation Staterment of Work and we need to have the SAP TDLs evaluated per the SAP. The
validator needs to clarify this in the appropriate portion of the text (see exampie below)...

"Reported laboratory detection |levels {or MDAs, if applicable) are reviewed to ensure that they are at or below the
100 Area Remedial Action Sampling and Analysis Plan (SAP) target detection limits (TDLs) and at or below the
CRDLs. Laboratory reported detection limits (or MDAs, if applicable) were above the SAP TDLs for samples X, Y,
and Z, and above the CRDLs for samples W, X, and Y. All other reported detection limits (or MDAs, if applicable)
were at or below the SAP TDLs and CRDLs.”

Concerning the Data Validation for 107-D1 PCB data (W02130-QES):

1. The column heading of column #2 of Attachment 3 (p. 10) needs to be ¢hanged from “CRDL" to "TDL”".

Concerning the Data Validation for 116-C-5 inorganics data (W02534-QES):

1. Under the project title, please change “(Waste Site 16-C-5)" to read “(Waste Site 116-C-5)."

2. I'm assuming the column heading of column #2 of Attachment 3 (p. 10) needs to be changed from “CRDL" to "TDL".
in the text (p. 3-4), change/ciarity that both SAP TDLs and CRDLs were examined to ensure the detection limits were
less than the SAP TDLs and the CRDLs (see above),

Concerning the Data Validation for 116-C-5 radiochemistry data (W02534-QES):

1. The column heading of column #2 of Attachment 3 is labeled "CRDL" yet the text on p. 4 discusses SAP analyte-
specific detection limits. Please clarify (see above).

Thanks,
Dave

— ot i i
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: 1. Date 2. Review No.
Review Comment Record (RCR)
11/23/98 BHI/QA98014 -
3. Project 4. Page
100 BC Areas Page [ of 1
3. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
WO02534-QES (SDG No. W(02534) 100BC Areas — Full Claude Stacey BHI/QA HO-16/372-9208
Protocol
{(Waste Site 116-C-5)
17.  Comment Submittal Approval: 10. Agreement with indicated comment disposition(s} 11. CLOSED
Organization Manager (Optional) Reviewer/Poimt of Contact Reviewer/Point of Contact
Date Date
Author/Originator Author/Originator
12. 14,
Item 13. Comment(syDiscrepancy(s) (Provide technical justification for the corament and detailed Hold 16.
recommendation of the action required o correct/ resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.} Status

1 Inorganics: Page 003, 004, and 008 indicate the Mercury results are to be
qualified as “J” due to MSD and laboratory spike RPD being above the
specified acceptance limits. However, page 010 or the laboratory data sheets
do not reflect this qualification.

Inorganics: Page 001, Page headings, under Project has (Waste Site 16-C-5)
this should be {Waste Site 116-C-5).




Vov-17-98 02:16FP R. Bruce Christian 509-3765-5151

FAX

TECHLAW, INC.
451 Hills, Suite 23

Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 16 November 1998
Information Request

SDG No. W02534 - Rad

Radium-224/226/228 - these analytes are not consistently reported for each sample. Were they
required to be.
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|.dov-18—98 10:05A R. Bruce Christian

FAX
TECHLAW, INC,

451 Hills, Suite 23

Richland, WA 99352
509-375-5667

509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 18 November 1998
Information Request

W02534 - Radiochemistry analysis
Sample BOJD3O is a split of BOJD42. My experience has been that a split is sent to a different

lab and a duplicate to the same lab as the original. The opposite appears to have happened in this
case. Do you want a comparison? If so, do I call it a split or a duplicate?
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1) HANG UP OR LINE FAIL 2) BUsY 3) NO ANSWER 4) NO FACSIMILE CONMNECTION
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