
Date:
To:
From:
Project:
Subject:

11 May 1999 0053019
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Site 116-B-1
Radiochemistry - Data Package No. W02676-QES (SDG No. W02676)

INTRODUCTION

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

Sample ID Sample Date Media Validation Analysis

BOTPF4 02/01/99 Soil C See note 1

BOTPF5 02/01/99 Soil C See note 1

BOTPF6 02/01/99 Soil C See note 1

BOTPF7 02/01/99 Soil C See note 1

BOTPF8 02/01/99 Soil C See note 1

BOTPF9 02/01/99 Soil C See note 1

BOTPHO 02/01/99 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy; total strontium; nickel-63.

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

" Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months with liquid scintillation requiring analysis within 7 days of distillation.

All holding times were acceptable.

" Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. 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.

All blank results were acceptable.

" Accuracy

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

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

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

* Precision

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

All duplicate results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOTPF9/BOTPHO) were submitted
to QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for uranium-235 and plutonium-239/240 were outside QC
limits. Under the BHI statement of work, no qualification is required. All other
field duplicate results were acceptable.

* Detection Levels

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

000003



* Completeness

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

MAJOR DEFICIENCIES

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

MINOR DEFICIENCIES

Due to the lack of an LCS analysis, all plutonium-238 results were qualified as
estimates and flagged "J". The reported dection limit exceeded the TDL for the
following: cobalt-60 in BOTPF4; europium-154 in BOTPF4, BOTPF5, BOTPF8,
BOTPF9 and BOTPHO; europium-1 55 in BOTPF9 and BOTPHO; and uranium-238DPH
(GEA) BOTPF5, BOTPF6, BOTPF7, BOTPF8, BOTPF9 and BOTPHO. Under the BHI
statement of work, no qualification is required.

Data flagged 'J' is an estimate, but under the BHI validation SOW, the data may
be usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

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

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

000004



Appendix 1

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

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

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

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

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified 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.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: W02676 REVIEWER: DATE: 5/11/99 PAGE LOF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Plutonium-238 R BOTPF4, BOTPF5 Tracer recovery
Plutonium-239/240

Plutonium-238 J All No LCS



Appendix 3

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

Project: BECHTEL-HANFORD
Laboratory: Guant.a
Ca.. laDa: W02676

Sanpl. Nunber BOTPF4 BOTPF5 BOTPF6 BOTPF7 BOTPF8 BOTPF9 BOTPHO
Location 116-B-1 116-B-1 116-8-1 116-B-1 116-B-1 116-B-i 116-B-1

R.emk. Al A2 A3 B4 B5 86 Duplicate [861

Sanple Date 02/01/99 02/01/99 02/01/99 02/01/99 02/01/99 02/01/99 02/01/99
Raonhemistry CFaL ReSt El ReQit Ea Remut Q Re=ut E Result Result a Result a

Am.docium-241 0.1 0.0229 0.065 -0.000364 U 0.048 0.0226 0.0204 U 0.0162 U

Uranium-234 0.1 0.873 1.09 0.842 0.824 1.26 0.882 0.963

Urani-235 0.1 0.0295 0.0213 U 0.039 0.0303 0.0387 0.0385 0.0549

Uraiiun-238 0.1 0.767 0.834 0.836 0.823 1.06 0.815 0.814

Plutonium-238 0.1 0.0235 UR -0.00271 UR -0.00112 UJ 0 UJ 0 UJ -0.00198 UJ -0.00111 UJ

Pluto*iun.239/40 0.1 0.196 R 0.271 A 0.0269 U 0.179 0.179 0.0611 0.109

Am.ddcin241 (GEA) 0.1 -0.0057 U 0.0437 U 0.0212 U -0.000538 U 0.0116 U -0.0712 U -0.0289 U

Cobalt 60 0.05 0.0761 0.111 0.0304 0.161 0.196 0.155 1 0.161
C..ia 137 0.1 1.82 3.04 0.364 2.7 3.16 2.38 2.56

Europiaun 162 0.1 6.58 8.01 1.21 4.76 5.4 4.5 5.27
Europium 154 0.1 0.464 0.487 0.0639 U 0.357 0.415 0.364 0.453

EuropIum 155 0.1 0.0575 U 0.0146 U 0.0358 U 0.0315 U 0.0131 0.104 0.0291 U

Uranium 238DPH IGEAI 0.1 -0.022 U 0.613 U 0.102 U 0.564 U 0.625 U 1.06 0.606 U

Strontium (totml) 1 1.45 1.34 1 1.55 0.632 0.731 0.278 0.256

Mckel-63 30 2.81 U -0.514 U -0.674 U -1.52 U .1.08 U 2.54 U 0.259 UC
C

Pi
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVA10

BOTPF4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

213/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

wryrwpe)1kC: q R C-MKIIA 019A .G .w *-w~t N FP7W

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137
EU-152
EU-154
EU-155

U-238DHP
STRONTIUM

NI-63

2.29E-02
8.73E-01
2.95E-02
7.67E-01
2.35E-02
1.96E-01

-5.70E-03
7.61E-02
1.82E+00

6.58E+00
4.64E-01

5.75E-02
-2.20E-02
1.45E+00

2.81 E+00

J 2.3E-02
J 1.3E-01
J 2.5E-02
J 1.2E-01
U P 5.62-02
/A 1.5E-01
U 7.9E-02

A*1 1.8E-02
1.9E-01
6.7E-01

)A- 8.8E-02
U 5.5E-02
U 6.6E-01

1.1E-01
U 4.0E+00

2.3E-02
1.7E-01

2.5E-02
1.6E-01

5.7E-02
1.5E-01
7.9E-02
1.8E-02
1.92-01
6.7E-01

8.82-02
5.52-02

6.6E-01
4.4E-01
1 .3E+01

1.552-02
2.70E-02
2.31E-02
2.52E-02
1.28E-01
7.56E-02
1.33E-01
3.19E-02
3.17E-02
7.73E-02
1.14E-01
9.43E-02

1.07E+00
9.60E-02
9.53E+00

pCI/g
pCIg

pCI/g
pCI/g

pCI/g
pCVlg
pCI/g
pCI/g
pCI/g
pCIlg
pC/9
pC/g
pCI/g
pCI/g
pCIlg

90.60%
83.20%
83.20%
83.20%
11.60%
11.60%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
68.70%

RICHRC5080
RICHRC5030

RICHRC5030
RICHRC5030

RICHRC5010

RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5006

100.00% RICHRC5069

Number of Results:

. Result a 1i When Not Detected
(Q)ualiflers: U a Analyte result 4 MDAIDL,

J a No U qualifier and result c 000011
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9CQGVF10

BOTPF5

SDG: /RPT GRP:
MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAIDL UNIT

prt{CHRCIIS 2 nnE a 2 U WA pWA a 66E e2 zzut

AM-241

U-234
U-235
U-238

PU-238
PU239/40

AM-241

CO-60
CS-137
EU-152
EU-154
EU-155

U-238DHP
STRONTIUM

NI-63

6.50E-02
1.09E+00
2.13E-02
8.34E-01

-2.71E-03
2.71E-01
4.37E-02
1.11E-01

3.04E+00

8.01E+00
4.87E-01

1.46E-02

6.13E-01
1.34E+00

-5.14E-01

J 5.OE-02

1.6E-01
U 2.2E-02

J 1.4E-01

U & 3.8E-03
A4 1.4E-01
U 5.4E-02

2.7E-02
3.1E-01
8.2E-01
9.OE-02

U 5.4E-02

U 5.8E-01

1.12-01
U 3.4E+00

5.1E-02
2.1E-01
2.2E-02
1.7E-01
3.9E-03
1.5E-01
5.4E-02

2.7E-02
3.1E-01
8.2E-01
9.0E-02
5.4E-02

5.8E-01
4.22-01
1.0E+01

4.34E-02

2.95E-02
2.53E-02
2.95E-02
7.75E-02
4.59E-02
8.98E-02
2.13E-02
3.26E-02
8.13E-02
1.21E-01
9.19E-02

7.52E-01
8.91 E-02

pCI/g

pCI/g
pCI/g
pCi/g
pCi/g

pCI/g
pCl/g
pCJ/g
pC/g
pCl/g

pCI/g

pCI/g

pCi/g
pCI/g

8.03E+00 pCI/g

METHOD
YIELD NUMBER

59.30% RICHRC5080

75.80% RICHRC5030

75.80% RICHRC5030

75.80% RICHRC5030

18.20% RICHRC5010

18.20% RICHRC5010

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

68.30% RICHRC5006

100.00% RICHRC5069

Number of Results:

Result - IDL When Not Dtected
(O)ualifiers: U - Analyte result < MOAJIDL,

J - No U qualifier and result c 0 0 (10 02

Quanierra Analytical Services, Inc
rptChemRadsample; v3.41
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KTh (I 5



SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVGI0

BOTPF6

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02676 / 7052

SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) E

I '-FXCH ROLE 3 OOE-02 U N0

AM-241

U-234

U-235
U-238

PU-238

PU239140
AM-241

CO-60

CS-137

EU-1 52
EU-1 54
EU-155

U-238DHP
STRONTIUM

NI-63

-3.64E-04

8.42E-01
3.90E-02

8.36E-01
-1.12E-03
2.69E-02
2.12E-02
3.04E-02

3.64E-01

1.21 E+00
6.39E-02
3.58E-02
1.02E-01

1.55E+00

U

J

J
J

U-T
U
U
U"

U
U
U

7,3E-04

1.4E-01

3.1E-02
I.4E-01

2.2E-03
40E-02

2.1E-02

1.2E-02
4.5E-02

1.4E-01
3.6E-02
2.9E-02
2.9E-01

1.3E-01
-6.74E-01 U 3.E+00

RROR (2 3) MDAIIDL

PwA11 3.OQE:02

7.3E-04 1.83E-02

1.8E-01 3.61E-02
3.1 E-02 3.11E-02
I.8E-01 3.75E-02
2.3E-03 5.65E-02
4.0E-02 5.64E-02
2.1 E-02 3.05E-02

1.2E-02 2.27E-02
4.5E-02 3.11E-02
1.4E-01 5.04E-02

3.6E-02 6.57E-02
2.9E-02 4.86E-02

2.9E-01 2.922-01

5.0E-01 1.13E-01
1.0E+01 8.42E+00

UNIT
VWWf

pCI/g
pCvg
pCvg
pCi/g

pC/vg

pC9

pCI/g

pCi/g

pC/g

pCvg

pCI/g

pCl/g

pCi/g

pCVg
pCI/g

YIELD

P4.50%

79.10%
79.10%
79.10%
21.80%
21.80%
N/A

N/A
N/A

N/A
N/A
N/A
N/A

65.20%

NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RtCHRC5017

RICHRC501 7

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5006

100.00% RICHRC5069

Number of Results: lie]

5 (1191

Result - IDL When Not Detected
(Q)ualiflors: U m Analyte result -c DA/DL,.

J o No U qualifier and result -

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

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9CQGVJ1O

BOTPF7

SDG: /RPT GRP:
MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241
U-234
U-235
U-238

PU-238

PU239/40
AM-241

CO-60
CS-137
EU-152
EU-154
EU-155

U-238DHP
STRONTIUM

NI-63

4.80E-02
8.24E-01

3.03E-02
8.23E-01
0.00E+00
1.79E-01

-5.38E-04
1.61E-01
2.70E+00
4.76E+00

3.57E-01
3.15E-02
5.64E-01

6.32E-01
-1.52E+00

J
J

J

J

U

U

U

J

U

3.0E-02
1.3E-01
2.6E-02
1.3E-01

0.0E+00
7.3E-02
4.52-02

3.2E-02
2.8E-01
4.9E-01

8.8E-02
4.4E-02

4.9E-01

8.4E-02
3.3E+00

3.1E-02
I.7E-01
2.6E-02
1.7E-01

2.2E-02
7.7E-02
4.5E-02

3.2E-02
2.8E-01
4.9E-01
8.8E-02
4.4E-02
4.9E-01

2.2E-01
1.0E+01

1.30E-02
3.26E-02
2.62E-02
3.50E-02
2.02E-02
2.02E-02
7.55E-02
2.03E2-02
2.76E-02
6.99E-02
6.67E-02
7.53E-02
6.69E-01
1.04E-01

7.86E+00

pig

pC/g
pCI/g
pCi/g
pCI/g

pCI/g
pCI/g

pCi/g
pCilg
pCi/g

pCi/g
pCI~g
pCI/g

pCI/g

pCI/g

78.70%
80.60%
80.60%
80.60%
43.40%

43.40%
N/A
N/A
NIA

N/A
N/A
N/A
N/A
67.50%

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC501 0

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

100.00% RICHRC5069

Number of Results:

6[11.1

Result u IDL When Not Detected
(O)uallflers: U w Analyte result < MDADL,

J a No U qualifier and result <

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

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT
1 0n ,nfl. h1 nnrpn

AM-241
U-234

U-235
U-238

PU-238
PU239/40
AM-241
CO-60
CS-137
EU-152
EU-154
EU-155

U-238DHP
STRONTIUM

NI-63

2.26E-02
1.26E+00

3.87E-02
1.06E+00

0.00E+00
1.79E-01
1.16E-02
1.96E-01

3.16E+00
5.40E+00

4.15E-01

1.31E-02
6.25E-01
7.31E-01

-1.08E+00

QUANTERRA, Richland

9CQGVM10

BOTPF8

COUNTING
Q ERROR(2s)

J 2.OE-02
1.82-01

J 3.2E-02

1.7E-01
UT 0.0E+00
J 9..2E-02
U 6.8E-02

3.6E-02
3.2E-01
5.6E-01
9.3E-02

A 6.2E-02
U 5.8E-01

J 8.8E-02
U 3.4E+00

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

WA-
2.0E-02
2.5E-01
3.3E-02
2.2E-01
3.6E-02
9.7E-02
6.8E-02
3.6E-02
3.2E-01
5.6E-01
9.3E-02
6.2E-02
5.8E-01
2.5E-01
1.1E+01

MDA/IDL

5.08E-02
1.22E-02
3.53E-02
3.02E-02
3.53E-02
3.23E-02
3.23E-02
1.13E-01
2.15E-02
3.11 E-02
7.93E-02
1.082-01
1.02E-01

9.72E-01
9.882-02
8.15E+00

W02676 / 7052
SOIL

213/99 2:38:00 PM

REPORT
UNIT

pCilg
pCI/g

pCI/g
pCI/g

pCl/g
pCl/g

pCI/g

pCI/g
pCI/g

pCI/g

pCI/g

pCi/g

pCIlg
pCil/g

YIELD

85.30%
63.50%
63.50%

63.50%
25.90%
25.90%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
66.60%

METHOD
NUMBER

-w9;;;
RICHRC5080

RICHRC5030
RICHRC5030

RICHRC5030

RICHRC5010
RICHRC5010

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5006

100.00% RICHRC5069

Number of Results:

Result - IDL When Not Detected
(O)ualifiers: U w Analyte result ' MDA/IDL.

J a No U qualifier and result -'

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

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVR10

B0TPF9

SDG: IRPT GRP:
MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

2/3/99 2:38:00 PM

H

ANALYTE RESULT Q
EXCHROME 3.00E-02 U

AM-241 2.04E-02 U
U-234 8.82E-01 J
U-235 3.85E-02 J
U-238 8,15E-01 J

PU-238 -1.96E-03 U
PU239140 6.11E-02 J
AM-241 -7.12E-02 U

CO-60
CS-137
EU-152
EU-154
EU-155

U-238DHP
STRONTIUM

NI-63

1.55E-01
2.38E+00
4.50E+00

3.64E-01

1.04E-01
1.06E+00
2.78E-01
2.54E+00

9-

'
U

COUNTING
ERROR (2s)

N/A
2.AE-02
1.4E-01
3.0E-02
1.4E-01

2.8E-03
5.5E-02
6.5E-02
3.1E-02
2.4E-01

4.6E-01

9.6E-02
5.7E-02
5.6E-01
6.5E-02
3.2E+00

TOTAL
ERROR (2s)

N/A
2.1E-02
1.E-01
3.OE-02
1.7E-01
2.8E-03
5.6E-02
6.5E-02
3.1 E-02
2.4E-01
4.6E-01

9.6E-02
5.7E-02
5.62-01
1.1E-01
1.0E+01

MDAlIDL
3.002-02
2.09E-02
3.18E-02
2.57E-02
3.01E-02
5.59E-02
3.31E-02
1.07E-01
2.15E-02
2.98E-02
7.75E-02
1.05E-01

9.42E-02

9.29E-01
1.08E-01

REPORT
UNIT

mg/kg
pCl/g
pCI/g

pCI/g
pCI/g
pCI/g
pCl/g
pC/g
pCI/g
pCUg
pCI/g
pCI/g
pCIvg
pCl/g
pCI/g

7.40E+00 pCi/g

YIELD
N/A

78.80%
74.20%

74.20%
74.20%

26.20%
26.20%
N/A
N/A
N/A

N/A
N/A
N/A
N/A
57.10%

METHOD
NUMBER

EPA7196

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RtCHRCS017

RICHRC5017

RICHRC5006

100.00% RICHRC5069

Number of Results:

.5/2171.
lee--

Result - IDL When Not Detected
(O)ualifters: U - Analyte result < MDARDL,

J * No U qualifier and result c

Quanterra Analytical Services, Inc
rptChemRadflample; v3A1
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE
HEXCHROME

AM-241
U-234
U-235
U-238

PU-238
PU239/40

AM-241

CO-60
CS-137
EU-152
EU-154
EU-155

U-238DHP
STRONTIUM

NI-63

QUANTERRA, Richland

9CQGVW10

BOTPHO

RESULT
3.00E-02

1.622-02
9.63E-01
5.49E-02
8.142-01

-1.11E-03
1.09E-01

-2.89E-02
1.61E-01

2.56E+00
5.27E+00
4.53E-01

2.91 E-02
6.06E-01
2.56E-01
2.59E-01

Q
U
U
J
J

J

U

U
U
J
U

COUNTING
ERROR (2s)

N/A
1.9E-02
1.5E-01
3.6E-02
1.4E-01
2.2E-03
7.8E-02
6.9E-02
3.2E-02
2.6E-01
5.4E-01
8.72-02
6.1E-02
5.9E-01
7.1E-02

2.8E+00

SOG: RPT GRP:
MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2a)

N/A
1.9E-02
1.9E-01
3.7E-02
1.7E-01
2.2E-03
8.0E-02
6.9E-02
3.2E-02
2.6E-01
.5.4E-01
8.7E-02
6.1E-02
5.9E-01
1.0E-01
8.8E+00

MDAJIDL
3.00E-02
2.22E-02
3.68E-02
3.23E-02
3.68E-02
5.56E-02
5.55E-02
1.15E-01
2.21E-02
3.25E-02
7.85E-02
1.11E-01
1.00E-01
9.82E-01
1.35E-01

6.61 E+00

W02676 / 7052
SOIL

2/3/99 2:38:00 PM

REPORT
UNIT

mg/kg

pCI1g
pCVg
pCVg
pCVg
pCVg
pCVg
pCVg
pCVg
pCV

pCI/g
pCVg

pCVg
pClg
pC/g
pCI/g

YIELD
N/A
77.80%
80.60%
80.60%
80.60%
24.40%

24.40%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
51.90%

METHOD
NUMBER

EPA7196
RICHRC5080
RICHRC5030
RICHRC5030

RICHRC5030
RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5006

100.00% RICHRC5069

Number of Results:

Result * i1 When Not Detected
(Q)ualiflers: U - Anelyte result C MDAIIDL,

J a No U qualifier and result 4

Quanterra Analytical Services, Inc
rptCheniRadSample; v3.41
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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(j1uanterra
Ensironmental

Quanterra Incorporated 
Services

13715 Rider Trail North
Earth City, Missouri 63045

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

March 3, 1999

Attention: Joan Kessner

A0

iNfA 1909

Dat

Project Number : 550.186
SDG : W02676
Number of Samples : Seven (7)
Sample Matrix . Soil
Data Deliverable : 15/45 day
Date SDG Closed : February 3, 1999

II. Introduction

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

St. Louis ID
20687-001
20687-002
20687-003
20687-004
20687-005
20687-006
20687-007

BHI ID
BOTPF4
BOTPF5
BOTPF6
BOTPF7
BOTPF8
BOTPF9
BOTPHO

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

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Date of Receipt
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99

m. Analytical Results/ Methodology

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

of data includes
limits.

(00019

314 298-8566 Telephone
314 298-8757 Fax



()Quanterra

Bechtel Hanford Incorporated
March 3, 1999
Project Number: 550.186
SDG: W02676
Page 2

III. Analytical Results/ Methodology (continued)

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

Deviation from Request: No Deviation from requested methods.

IV. Definitions

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

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike
MS- Matrix Spike.
MSD- Matrix Spike Duplicate.

V. Comments

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

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

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

Reviewed and approved:

Shiela M. Louvier
St. Louis Project Manager

00o 020



Qeuanterra

CERTIFICATE OF ANALYSIS

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

March 23, 1999

Attention: Joan Kessner

*23 242.

11-33

K4R 1999]0
Data /

4L09 InZ 10

-8

SAF Number : B99-002
Date First Sample Received : February 3, 1999
Number of Samples : 7
Sample Type : Soil
SDG Number : W02676
Data Deliverable 15 Day Priority / 28 Day Summary

I. Introduction

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

QESRL ID#
9CQGVM10
9CQGVR10
9CQGVW10
9CQGVA10
9CQGVF10
9CQGVG10
9CQGVJ10

BI ID#
BOTPF8
BOTPF9
BOTPHO
BOTPF4
BOTPF5
BOTPF6
BOTPF7

MATRIX
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE OF RECEIPT
2/3/99
2/3/99
2/3/99
2/3/99
2/3/99
2/3/99
2/3/99

II. Analytical Results/Methodology

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

(100 021



,Puanterra

Bechtel Hanford, Inc.
March 23, 1999
Page 2

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

III. Quality Control

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

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

IV. Comments

Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (BOTPF6) and sample results are within contractual
requirements.

Plutonium-238, -239/40 by method RICH-RC-5062
The LCS and batch blank, results are within contractual requirements. Samples BOTPF4,
BOTPF5 and the duplicate of BOTPF6 all had recoveries below 20%. The whole batch was
reanalyzed and the results did not improve. After consultation with BHI the data is reported.

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

000 022 4Q rl1'j-V -U-jr-



CQuanterra

Bechtel Hanford, Inc.
March 23, 1999
Page 3

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
The LCS, is within contractual requirements. The batch blank had U-238 detected, the baink
was Ottawa sand which is know to contain trace amounts of U-238. Some of the sampls had
an MDA greater than the CRDL for various nuclides, in most cases the results are below the
MDA.

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

Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
The LCS, batch blank, sample duplicate (BOTPF4) and sample results are within contractual
requirements.

Chemical Analyses
Chromium Hex by EPA method 7196
The LCS, batch blank, sample duplicate (BOTPF7) and sample results are within contractual
requirements.

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

Reviewed and approved:

000023

Doug Swenson
Project Manager



lcclie) flanford Inc.

C- AN I /A A E

CHIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 1199-002-61 rag I

Collector Company Contact Telephone No. Project Coordinator Data Turna
Fahlberg/CoffTnan R Coffinan 373-6425 TRENT. Si

Project Designalion Sampling Location SAF No. 15 D
100 BC Areas - Full Protocol 1008/C 899-002

Ice Chest No. Field Logbook No. Melbod o0 M menI
.. A EL 1327-2 -

Shipped To Offslie Property No. - ill of Lading/Air Bill No
Qsianterra Incorporaled

COA

POSSIBLE SAMPLE IIAZARDS/REMA RKS Perai cow 40 Now oie Noe
Freservi lion

Type of Container r aG 2G sG Marinelli

No. of Contalner(s)

Special Ilandling ani/or Storage Volume 29RL E(ML WML U OaL

Aadi y Scam Chnmkm see ken (1) Is 1CP Metsk - See 1e1. (2) 1
li. - 7196 espea 6010A (SW. specil

SAMPLE ANALYSIS jfltmairn

Uyy)IVIIP747 -Uqob(i__ _ _

Sample No. Matrix * Sample Date Sample Time -

BOTPF4 (04 VA Sod -t.- *I -iJ
BOTPFS qCLdav/o Soil o tr X -1 -17 01r
BIOTPF6 rVY d1 soil -z.- 8 F!Ion yl

BOTPF C 6- Soil -l. c't LBOTFTqg VilO SArj 073r-- s- x~ .. {,-. ilsil

SPECIL A INSTRJCTIONS Matrix'
ClHAAK OF POI ES51ON Sig? int Namies $i

- (1) A..sicium-24 1; Isotpic Plutniium; Isotopic tUaniun; Silontium4-9.9 - Tolat 51 Waie
.Da'.tIim NimkeI-63

(Z) Gamt Spectoscopy ICeshm4371 Cobatl-60, Eurnpium-152, Euroium-154,

. Eoropium-55)- Gamma Spc - Ac-o lAmeAricium-2A1, Uaniumn-2381 L
cdin, uisbed By DatTime R v B Daf r-; /

kelinquished fy Dale/Time Received By 1 0C9TIMe I 1" 9.-

Relinquished By Datefrime Received Dy Dale/ime

IABORATORY eceivedBy Title aleiTie

SECIION
Disposed lyFINAl SAMPLE Disposal Melbod

DISJPOSI ION
Ia i liEC

5t

.1

1#~

I



Beciii I isiillid Inc. CITAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 1199-002-62 l'a~e I eel

liIcilor Company Contact Tetephone No. Project Coordinator Price Code Data is
FailbelgiCofflau R Coffnan 373-6425 1 RENT, SJ

Project Desigigation Sampling Location SA F No. 15 D
100 IG Arcas - Full Protocol 1000/C 199-002

ite Chest No. 2  Field Logbook No. Method prShipment
EL 1327-2 -t

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanidera Incorporated

COA

POSSIBrE SAMPLE IIAZARDS/RE[ARKS - cootC Now CDW 4C ?ku No" None

Type of Container wG P 9G aG aG Marinelli

No. of Conlainer(s) ,

Special Handling and/or Storage VoluIme 6EmL 20mL 60mL 6OmL 125mL 5OumiL

cnumw Aa-" scan Seh(I) . IC? Icekal - S. .m (1)1
x Special 6010A (SW- Specal

SAMPLE ANALYSIS <c. ' .
Leatt;

- - -- 4arcury.
71 -(CV)

Sample No, Maki Sample Date Sample Time 74-C

I3OTPFB Soil )c _ __

0PI9j Soil -1 111

Soil -7.1.49 K A

I PECIAL INSTRUCTIONS Matrix

Al:Jw e -4 Si. Atan (t) Amridism-241; halpic1Pt6niu.;1soic UraiuaM; SIAosni-89,90 - Total Sr;

(2) Gamma Spetrsecpy (Cesium-7, Cobalt-60. Europium-51. Eueopvmn-154.
_______________By____. Enrryiaio -I55); Gama. Spec - Add-mn (Amriciuma-241, I ranim-235) Od Soid

Relilequmsd By Date/ine 1ie yP LIHga din Liuid

Relinquished By Dad/ime Recdved By Date o Y'e II A. V-k_ -

Relmiquished By Dale/rime Received By Date/Tune

Title

tlmd

LAIORATORY tceitvedBy
SECT ION

I lNA L SA Xt' rL fliso.n. Me

ID ISPOSITION
Disposed Dy I )il ime

CI

-BOTPHO Qfl)(rV11 IB

I

Dale/tiati



Appendix 5

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

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: L0b- rct 114-6-' DATA PACKAGE: (. 2 ~ -

VALIDATOR: t( LAB: Q Q5 DATE: ' t2 /'
CASE: SOG: c.OC.

ANALYSES PERFORMED
O ar.. O 0 T.ndndn-BS .ip.
AJph~al~t Iptmopy S.cnrosoopy

O Total Urawum 0 Radiun-22 0 Trlthun A) - (.3

SAMPLES/MATRIX

(3oT-r V L oT-F 5 'Z po ' L, 7

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

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

Comments:

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . .

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? . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

.A4\ 000027



WRrC UENTS-PP-00IFev. 1

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

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .
Calibration check standards expired? . . . .

analysis? . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

No

No

No

No

N/A
N/A
N/A
N/A

Comments:

4. Blanks . . . . . . . . . . . . .

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

Analytes detected in method blank?

Field blank(s) analyzed? . . . . . .
Field blank results acceptable? . . .
Analytes detected in field blank(s)?

Transcription/Calculation Errors?

Comments: I ' CRA ( IC)

. . . . . . . . . . . . . O N/A

S. . . . . . . . No N/A
S. . . . . . . .. Yes o N/A

. . . . . . . . . Yes No

. . . . . . . . . Yes No

.. . . . . . . . Yes No

F1i W-7 Wf. V

5. Matrix Spikes . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . . . . .

Spike recoveries acceptable? . . . . . . . . . .
Spike source traceable? . . . . . . . . . . . . .

Spike source expired? . . . . . . . . . . . . . .
Transcription/Calculation Errors? . . . . . . . .

.Yes
. . . . . . es

. . . . . . Yes
.. . . . . Yes

. . . . . . Yes

Comments:

000028
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. O N/A

No N/A
No N/A
No
No
No

S

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

6. Laboratory Control Samples .

LS analyzed? . . . . . . . . . .

LCS recoveries acceptable? . . .

LCS traceable? . . . . . . . . .

Transcription/Calculation Errors?

Comments: -Co -cs

.. .

. . . . . . . . . . . . . . ON/A

.. . . . .. . . . . Yes Q N/A
. . . . . . . . . .No

.. . . . . . . . . Yes No N/A

.. . . . . . . . . Yes No=

7. Chemical Recovery . . . . . . . . .

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

Comments: FA \. X.(l 'PVU23y

. . . . . . . . . . . . . . . O N/A

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

.es No
. ... ... . . Yes No N/

.Yes No N

42P 2qo F xt s M-.-t

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . Ye No

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

*4



9. Field QC Samples . . . . . . . . . . . .

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

Comments: 2672H6 4, / -9-orS,

. . . . . . . ON/A

. . . . . . . . 9

. . . . . . . . Yes
. . . . . . . . Yes
. . . . . . . . Yes

.. . . . . . . Yes
.. .... Yes

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

b~O-I

10. Holding Times

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

Comments:

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . 0 N/A

Results reported for all required sample analyses? . . . . . No N/A

Results supported in raw data? . . . . . . . . . . . . . . . Yes No

Results Acceptable? . . . . . . . . . . . . . . . . . . No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No

MDA's meet required detection limits? . . . . . . . . . . . . Yes 3 N/A

Transcription/calcul ion errors? . . . . . . . . . . . . . . Yes No

Comments: E U i \ F ->1 i , 1
,*a CF C. FA,(L r

*4
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Date:
To:
From:
Project:
Subject:

11 May 1999
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Site 116-B-1
Inorganics - Data Package No. W02676-QES (SDG No. W02676)

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

Sample ID Sample Date Media Validation Analysis

BOTPF4 02/01/99 Soil C See note 1

BOTPF5 02/01/99 Soil C See note 1

BOTPF6 02/01/99 Soil C See note 1

BOTPF7 02/01/99 Soil C See note 1

BOTPF8 02/01/99 Soil C See note 1

BOTPF9 02/01/99 Soil C See note 1

BOTPHO 02/01/99 Soil C See note 1

1 - ICP metals by 601 OA (lead and total chromium); hexavalent chromium by 7196; mercury by 7471

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

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

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

" Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six (6)
months for lead & total chromium; 30 days for chrome VI; and 28 days for
mercury.

All holding times were acceptable.

" Blanks

Preparation Blanks

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

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

All matrix spike recovery results were acceptable.

* Precision

Laboratory Duplicate Samples

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

All laboratory duplicate results were acceptable.

Field Duplicates

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

All field duplicate results were acceptable.

" Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no
TOL was specified, to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDL or
CRDL.
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D Completeness

Data package No. W02676-QES (SDG No. W02676) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

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

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

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

Glossary of Data Reporting Qualifiers

000 005



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

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

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

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

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

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

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

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

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY
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SDG: W02676 REVIEWER: DATE: 5/11/99 PAGE_1_OFMI
ITLI

COMMENTS: No qualifiers assigned

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOL MATRIX, MG/KG

Project: BECHTEL-HANFORD
Laboratory: Quanterra
Case ISOG: W02676

Page_1 of_1

Sample Number BOTPF4 BOTPF5 BOTPF6 BOTPF7 8OTPFS BOTPF9 BOTPHO
Location 116-B-1 116-B-1 116-B-1 116-B-1 116-B-1 116-B-1 116-B-1
Remarks Al A2 A3 B4 B5 B6 Duplicate (86)
Sample Date 2/11/99 2/1/99 2/1199 2/1/99 2/1/99 2/1/99 2/1/99
Inorganic| CADL Result IQ Result Q Result fQ Result Q Remit }Q Result fQ Result Q
Chromium Itotall 0.5 16.6 15.7 14.1 13.6 16.7 15.2_ 15.7
Lead A 2 4.3 3.8 4.8 3.2 4.4 5 4.8
Mercury 0.05 0.02 0.02 , 0.02 U 0.02 , 0.02 0.02 0 02
ChromiumVI 0.1 0.363 D.03 U -3 U ' U 4) U 0 o _ U

-fe /lceQo; ".', IZ-1L- tsurf 5:5 -1221/145

stj ~zz6

C
C
C
C
I-b
0
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U.S. EPA - CLP

1
INORGANIC ANALYSES DlATA SHEE~T

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO -Case No.:_
4atrix (soil/witer) : SOIL
Level (low/med): LOW
k Solids: 95~T

Contract:
SAS No.:

BOTPF4
550.186 1 BOTPF4

"9ISG No.: W02676
La Sample ID: 20687-5T
Date Received: 02/03/99

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

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte

Chromium-
Lead___
Mercury__

Concentration

16.6
4.3

0.02

Dlor Before:
Dlor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Dmments:

FORM I - IN

000011
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO case No.: ' SAS No.:
Matrix (soil/wa9ter) : SOIL -ELab S
Level (low/med): LOW Date
% Solids: _95~7

EPA SAMPLE NO.

BOTPF5

~G No.: W02676
ample ID: 20687-tCU
Received: 02/03/99

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

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte lConcentration.

Chromi~um-
Lead ~
Mercury-

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN
SW-846

000010"'
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:
Matrix (soil/wirter) : SOIL_
Level (low/med): LOW ~
% Solids: 96.4

Contract:
SAS No.:

BOTPF6
SEC .186 ________

5 5 0 . 1 8 6 - M G N o . : W 0 2 6 7 6
Lab Sample ID: 20687-003
Date Received: 02/03/99

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

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte lConcentration

Chromi um
Lead_ ~_
Mercury~~

14.1
4.8

Q M

P~
Cv

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN
SW-846

4Zb/
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHE~ET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/witer) : SOIL_
Level (low/med): LOW
% Solids: 9676

Contract:
SAS No.:

BOTPF7
550.186 BOTPF7

-IG No.: W02676
LE Sample ID: 20687-004
Date Received: 02/03/99

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

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte lConcentration

Chromium
Lead
Mercury_

13.6
3.2
.0 2

Q M

___ P
__ Cv

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN

000014

SW-846

1-r
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

jab Name: QUANTERRA MO_
ab Code: ITMO Case No.:

4atrix (soil/wa~er) : SOIL
bevel (low/med): LOW ~
k Solids: 95-~

EPA SAMPLE NO.

BOTPF8
Contract: 550.186 1 B_____
SAS No.: ~$G No.: W02676

LSaB Sample ID: 20687-005
Date Received: 02/03/99

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

CAS No.

7440-47-3
7439-92-1
7439-97-6

olor Before:
zlor After:

Analyte

Cromium
Lead
Mercury__

Concentration

16.7
4.4

T.02

Q

Clarity Before:
Clarity After:

M

r-
p-
C7

Texture:
Artifacts:

:ymments:

FORM I - IN

at,3/7
SW-846

000015 aseg



U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: ITMO case No.: -
Matrix (soil/water): SOIL -
Level (low/med): LOW ~
% Solids: 95~7

1 EPA SAMPLE NO.
A L Y S E S D A T A S H E E T B O T P F 9

BOTPF9
Contract: 550.186 1
SAS No.: -fOG No.: W02676

LMb Sample ID: 20687-006
Date Received: 02/03/99

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

CAS No.

7440-47-3
7439-92-1
7439-97-6

!olor Before:
!olor After:

Analyte

Chromium_
Lead
Mercury--

Concentration

15.2
5.0

0.02

Clarity Before:
Clarity After:

Q M

P~
CV

Texture:
~ Artifacts:

!omments:

FORMI-rIN'
SW-846
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U.S. EPA - CLP

I
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO ZCase No. :-
Matrix (soil/wiaEer) . SOIL_
Level (low/med): LOW ~
% Solids: 95~5

Contract:
SAS No.:

BOTPHO
550.186 | BOTPHO

~~MG No.: W02676
i7B Sample ID: 20687-rnwr
Date Received: 02/03/99

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

CAS No.

7440-47-3 I
7439-92-1
7439-97-6

Analyte

Chromium-
Lead
Mercury__

Concentration

15.7
4.8

0.02

!olor Before:
!olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN
SW-846

000017

Q M
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9CQGVA10

BOTPF4

SDG: /RPT GRP:
MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 3.63E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

0 4 l0

U-23 8.73E-01 J 1.3E-01 1.7E-01 2.70E-02 pCi/g 83.20% RICHRC5030

U-235 5E-02 J 2.5E-a2 2.SE-02 2.31 E-02 pCI/g 83.20% RICHRC5030

U-238 7.67E- . 1.2E-01 I.6E-01 2.52E-02 pCI/g 83.20% RICHRC5030

PU-238 2.35E-02 U 5.6E-02 5.7E-02 1.28E-01 pCI/g 11.60% RICHRC5010

PU239/40 1.96E-01 J 1. 1 1.5E-01 7.56E-02 pCI/g 11.60% RICHRC5010

AM-241 -5.70E-03 U 7.9E-02 7.9E-02 1.33E-01 pCi/g N/A RICHRC5017

CO-60 7.61 E-02 U 1.8E-02 1.8 3.19E-02 pCI/g N/A RICHRC5017

CS-137 1.82E+00 1.9E-01 1.9E-01 17E-02 pCI/g N/A RICHRC5017

EU-152 .6.58E+00 6.7E-01 6.7E-01 7.73E. pCIg N/A RICHRC5O17

EU-154 4.64E-01 U 8.8E-02 8.8E-02 1.14E-01 N/A RICHRC5OI7

EU-155 5.75E-02 U 5.5E-02 5.5E-02 9.43E-02 pCl/g RICHRCS017

U-238DHP -2.20E-02 U 6.6E-01 6.6E-01 1.07E+00 pCI/g N/A RICHRC5017

STRONTIUM 1.45E+00 1.1E-01 4.4E-01 9.BOE-02 pC.Eg 18.70% C501

NI-63 2.81E+00 U 4.6E+01 1.3E+01 9.53E+00 pCI/g 100.00% RICHRC5019

Number of Results: [i]

Result - 1DL When Not Detected
(Q)ualiflers: U * Analyte result < MDAIIDL,

J - No U qualifier and result <c 00 u&-,
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVF10

BOTPF5

SDG: /RPT GRP:
MATRIX:

DATE RECEIVED:

W02676 / 7052

SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-23 1.09E+00 1.6E-01 2.1 E-01 2.95E-02 pCI/g 75.80% RICHRC5030

U-235 3E-02 U 2.2E-02 2.2E-02 2.53E-02 pCI/g 75.80% RICHRC5030

U-238 8.34E- J 1.4E-01 1.7E-01 2.95E-02 pCi/g 75.80% RICHRC5030

PU-238 -2.71E-03 U 3.8E-03 3.9E-03 7.75E-02 pCI/g 18.20% RICHRC5010

PU239/40 2.71E-01 J 1. 1.5E-01 4.59E-02 pCI/g 18.20% RICHRC5010

AM-241 4.37E-02 U 5.4E-0 .4E-02 8.98E-02 pCl/g N/A RICHRC5017

CO-60 1.11E-01 2.7E-02 2.7 2.13E-02 pC/g N/A RICHRC5017

CS-137 3.04E+00 3.1E-01 3.1E-01 6E-02 pCI/g N/A RICHRC5017

EU-152 8.01E+00 8.2E-01 8.2E-01 8.13E- pCIlg N/A RICHRC5017

EU-154 4.87E-01 U 9.0E-02 9.0E-02 1.21E-01 p ' N/A RICHRC5017

EU-155 1.46E-02 U 5.4E-02 5.4E-02 9.19E-02 pCI/g RICHRCS017

U-238DHP 6.13E-01 U 5.82-01 5.8E-01 7.52E-01 pCI/g N/A RICHRC5017

STRONTIUM 1.34E+00 1.1E-01 4.2E-01 8.91E-02 pCI/g 68.30% R C5005

NI-63 -5.14E-01 U 3.4E+00 1.0E+01 8.03E+00 pCI/g 100.00% RICHRC50

Number of Results: [iii

fi/TI

Result - IDL When Not Detected
(Q)ualiflers: U - Analyte result < MDAJIDL,

J - No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemfRadSample; v3.41

1 1, 1 r-9



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02676 / 7052
LAB SAMPLE ID: 9CQGVG10 MATRIX: SOIL

CLIENT ID: BOTPF6 DATE RECEIVED: 2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.00E-02 mgikg N/A EPA7196

U-23 8.42E-01 J 1.4E-01 1.8E-01 3.61 E-02 pCi/g 79.10% RICHRC5030
U-235 OE-02 J 3.1E-02 3.1E-02 3.11E-02 pC9 79.10% RICHRC5030
U-238 8.36E J 1.4E-01 1.8E-01 3.75E-02 pCi/g 79.10% RICHRC5030

PU-238 -1.12E-03 U 2.2E-0 2.3E-03 5.65E-02 pCvig 21.80% RiCHRC5010
PU239/40 2.69E-02 U 4. 4.0E-02 5.64E-02 pCilg 21.80% RICHRC5010
AM-241 2.12E-02 U 2.1E .1E-02 3.05E-02 pCI/g N/A RICHRC5017
CO-60 3.04E-02 U 1.2E-02 1.2 - 2.27E-02 pCI/g N/A RICHRC5017

CS-137 3.64E-01 4.5E-02 4.5E-02 1 E-02 pCi/9 N/A RICHRC5017

EU-152 1.21E+00 I AE-01 iAE-01 5.04E pCvg N/A RICHRC5017
EU-154 6.39E-02 U 3.6E-02 3.6E-02 6.57E-02 p N/A RICHRC5017
EU-155 3.58E-02 U 2.9E-02 2.9E-02 4.86E-02 pCI/g RICHRC5017

U-238DHP 1.02E-01 U 2.9E-01 2.9E-01 2.92E-01 pC/g N/A RICHRC5017
STRONTIUM 1.55E+00 1.3E-01 5.OE-01 1.13E-01 pCvg 65.20% R C5006

NI-63 -6.74E-01 U 3.4E+00 1.OE+01 6.42E+00 pCI/g 100.00% RICHRC5

Number of Results:

Result - IDL When Not Detected Quanterra Analytical Services, Inc
(Q)uallfiers: U - Analyte result < MDA/iDL, rptChemRadSample; v3.41

J No U qualifier and result 0002 0



SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVJ10

BOTPF7

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02676 1 7052
SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196
- 2. . .3 - 0

U-23 8.24E-01 J 1.3E-01 1.7E-01 3.26E-02 pci/g 80.60% RICHRC5030
U-235 3E-02 J 2.6E-02 2.6E-02 2.62E-02 pCI/g 80.60% RICHRC5030
U-238 8.23E J 1.3E-01 1.7E-01 3.50E-02 pCI/g 80.60% RICHRC5030

PU-238 0.00E+00 U 0.0E+00 2.2E-02 2.02E-02 pCl/g 43.40% RICHRC5010

PU239/40 1.79E-01 J 7. 7.7E-02 2.02E-02 pCilg 43.40% RICHRC5010
AM-241 -5.38E-04 U 4.5E-02 4.52- .55E-02 pCI/g N/A RICHRC5017
CO-60 1.61E-01 3.2E-02 3.2 - 2.03E-02 pCIlg N/A RICHRC5017
CS-137 2.70E+00 2.8E-01 2.8E 1 6E-02 pCI/g N/A RICHRC5017
EU-152 4.76E+00 4.9E-01 4.9E-01 6.99E- pCilg N/A RICHRC5017
EU-154 3.57E-01 8.8E-02 8.8E-02 6.67E-02 p* N/A RICHRC5017
EU-155 3.15E-02 U 4.4E-02 4.4E-02 7.53E-02 pCI/g RICHRC5017

U-238DHP 5.64E-01 U 4.9E-01 4.9E-01 6.69E-01 pCI/g N/A RICHRC5017
STRONTIUM 6.32E-01 J 8.4E-02 2.2E-01 1.04E-01 pCl/g 67.50% R C5006

NI-63 -1.52E+00 U 3.3E+00 1.0E+01 7.86E+00 pCl/g 100.00% RICHRC50

Number of Results: [j16.

Result - IDL When Not Detected
(O)uallflers: U - Analyte result < MDAIIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemftadSample: v3.41
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP: W02676 1 7052
LAB SAMPLE ID: 9CQGVMI0 MATRIX: SOIL

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

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196
.02 1.22E 02 p4 / O.30% lC-IRC509

U-23 1.26E+00 1.8E-01 2.5E-01 3.53E-02 pCVg 63.50% RICHRC5030
U-235 7E-02 J 3.2E-02 3.3E-02 3.02E-02 pCI/g 63.50% RICHRC5030
U-238 1.06E+ 1.7E-01 2.2E-01 3.53E-02 pCI/g 63.50% RICHRC5030

PU-238 0.00E+00 U 0.0E+00 3.6E-02 3.232-02 pClI/g 25.90% RICHRC5010
PU239/40 1.79E-01 J 9. .7E-02 3.23E-02 pCI/g 25.90% RICHRC5010
AM-241 1.16E-02 U 6.8E-02 . 1.13E-01 pCI/g N/A RICHRC5017
CO-60 1.96E-01 3.6E-02 3.6 2.15E-02 pCI/g N/A RICHRC5017

CS-137 3.16E+00 3.2E-01 3.2E-01 11E-02 pCi/g N/A RICHRC5017
EU-152 5.40E+00 5.6E-01 5.6E-01 7.93 pCV N/A RICHRC5017
EU-154 4.15E-01 U 9.3E-02 9.3E-02 1.08E-01 N/A RICHRC5017
EU-155 1.31E-02 U 6.2E-02 6.2E-02 1.02E-01 pC/g A RICHRC5017

U-2380HP 6.25E-01 U 5.8E-01 5.82-01 9.72E-01 pCI/g N/A RICHRC5017
STRONTIUM 7.31E-01 J 8.8E-02 2.5E-01 9.88E-02 pCI/g 66.60% RC5006

NI-63 -1.08E+00 U 3.4E+00 1.1E+01 8.15E+00 pCI/g 100.00% RICHRC 69

Number of Results: R_6_

Result - IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifers: U - Analyte result < MDA/OL,- rptChemRdSample; v3.41J a No U qualifier and result < 00o022



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP: W02676 / 7052
LAB SAMPLE ID: 9CQGVR10 MATRIX: SOIL

CLIENT ID: BOTPF9 DATE RECEIVED: 2/3J99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg NIA EPA7196

U-2 8.82E-01 J 1.4E-01 1.8E-01 3.18E-02 pCvg 74.20% RICHRC5030

U-235 5E-02 J 3.0E-02 3.0E-02 2.57E-02 pCi/g 74.20% RICHRC5030
U-238 8.15E- J 1.4E-01 1.7E-01 3.01E-02 pCVg 74.20% RICHRC5030

PU-238 -1.96E-03 U 2.8E-03 2.8E-03 5.59E-02 pCI/g 26.20% RICHRC5010

PU239/40 6.11E-02 J 5. 5. - 2 3.31E-02 pCI/9 2620% RICHRC5010

AM-241 -7.12E-02 U 6.5E-02 .5E-02 1.07E-01 pCI/g N/A RICHRC5017

CO-60 1.55E-01 3.1E-02 3.1 - 2.15E-02 pC1/g N/A RICHRC5017

CS-137 2.38E+00 2.4E-01 2.4E-01 8E-02 pCi/9 N/A RICHRC5017

EU-152 4.50E+00 4.6E-01 4.6E-01 7.75E pC/g N/A RICHRC5017

EU-154 3.64E-01 U 9.6E-02 9.6E-02 1.05E-01 N/A RICHRC5017

EU-155 1.04E-01 U 5.7E-02 5.7E-02 9.42E-02 pCl/g RICHRC5017

U-238DHP 1.06E+00 U 5.6E-01 5.6E-01 9.29E-01 pCil9 N/A RICHRCS017

STRONTIUM 2.78E-01 J 6.5E-02 1.12-01 1.08E-01 pCl/g 57.10% C5006
NI-63 2.54E+00 U 3.2E+00 1.0E+01 7.48E+00 pC/9 100.00% RICHRC6069

Number of Results: 116'

Result 0 IDL When Not Detected Quanterr Analytical Services, Inc
(O)ualifiers: U w Analyte result < MDAIDL, rptChemRadSample; v3Al

J" No U quallfter andresuft tg0 0023



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02676 / 7052
LAB SAMPLE ID: 9CQGVW10 MATRIX: SOIL

CLIENT ID: BOTPHO DATE RECEIVED: 2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A . N/A 3.00E-02 mg/kg N/A EPA7196

U-23 9.63E-01 J 1.5E-01 1.92-01 3.682-02 pCI/g 80.60% RICHRC5030
U-235 49E-02 J 3.6E-02 3.72-02 3.23E-02 pCvg 80.60% RICHRC5030
U-238 8.14 J 1.4E-01 1.7E-01 3.68E-02 pCVg 80.60% RICHRC5030

PU-238 -1.11E-03 U 2.2E-03 2.2E-03 5.562-02 pCl/g 24.40% RICHRC5010
PU239/40 1.09E-01 J 7. . E-02 5.55E-02 pCI/g 24.40% RICHRC5010
AM-241 -2.89E-02 U 6.9E-0 6.9E-02 1.15E-01 pCVg N/A RICHRC5017
CO-60 1.61E-01 3.2E 3.2 2.21E-02 pCI/g N/A RICHRC5017
CS-137 2.56E+00 2.6E-01 2.62-01 25E-02 pCI/g N/A RICHRC5017
EU-152 5.27E+00 5.42-01 5.4E-01 7.85 pCI/g N/A RICHRC5017
EU-154 4.532-01 U 8.72-02 8.7E-02 1.11E-01 N/A RICHRC5017
EU-155 2.91E-02 U 6.1E-02 6.1E-02 1.00E-01 pCI/g A RICHRC5017

U-2380HP 6.062-01 U 5.9E-01 5.9E-01 9.82E-01 pCl/g N/A RICHRC5017
STRONTIUM 2.56E-01 J 7.1 E-02 I.0E-01 1.35F-01 pCI/g 51.90% RC5006

NI-63 2.59E-01 U 2.8E+00 8.82+00 6.61 E+00 pCI/g 100.00% RICHRC

Number of Results: IT6.

Result a IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ulifiers: U - Analyte result c MDAJIDL, rptChemRadSample; v3.41

J No U qualifier and result c oo024



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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(lb aterra
Envinm ental

Quanterra Incorporated Serces
13715 Rider Trail North
Earth City Missouri 63045

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

March 3, 1999

Attention: Joan Kessner

Project Number : 550.186
SDG : W02676
Number of Samples Seven (7)
Sample Matrix : Soil
Data Deliverable : 15/45 day
Date SDG Closed : February 3, 1999

0

DataLcno

7.', 01

II. Introduction

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

St. Louis ID
20687-001
20687-002
20687-003
20687-004
20687-005
20687-006
20687-007

BHI ID
BOTPF4
BOTPF5
BOTPF6
BOTPF7
BOTPF8
BOTPF9
BOTPHO

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

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Date of Receipt
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99
03-FEB-99

m. 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.

000025A
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(jduanterra

Bechtel Hanford Incorporated
March 3, 1999
Project Number: 550.186
SDG: W02676
Page 2

III. Analytical Results/ Methodology (continued)

Analyses requested:

Deviation from Request:

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

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-
QCLCS-
MS-
MSD-

Quality
Quality
Matrix
Matrix

Control Blank, Method Blank
Control Laboratory Control Sample, Blank Spike
Spike.
Spike Duplicate.

V. Comments

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

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

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

Reviewed and approved:

Shiela M. Louvier
St. Louis Project Manager
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QUJuanterra

CERTIFICATE OF ANALYSIS

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

March 23, 1999

Attention: Joan Kessner

R MAR iass
RCEr.'ED

ogine ~

SAF Number B99-002
Date First Sample Received February 3, 1999
Number of Samples 7
Sample Type Soil
SDG Number W02676
Data Deliverable 15 Day Priority / 28 Day Summary

I. Introduction

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

QESRL ID'
9CQGVM 10
9CQGVR1O
9CQGVW1O
9CQGVA1O
9CQGVF10
9CQGVG10
9CQGVJ10

BIT ID#
BOTPF8
BOTPF9
BOTPHO
BOTPF4
BOTPF5
BOTPF6
BOTPF7

MATRIX
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

laboratory ID numbers to

DATE OF RECEIPT
2/3/99
2/3199
2/3/99
2/3199
2/3/99
2/3/99
2/3/99

II. Analytical Results/Methodology

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

Bechtel Hanford, Inc.
March 23, 1999
Page 2

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

Im. Quality Control

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

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

IV. Comments

Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (BOTPF6) and sample results are within contractual
requirements.

Plutonium-238, -239/40 by method RICH-RC-5062
The LCS and batch blank, results are within contractual requirements. Samples BOTPF4,
BOTPF5 and the duplicate of BOTPF6 all had recoveries below 20%. The whole batch was
reanalyzed and the results did not improve. After consultation with BHI the data is reported.

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

ooooZ7 geli



Qu0an terra

Bechtel Hanford, Inc.
March 23, 1999
Page 3

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
The LCS, is within contractual requirements. The batch blank had U-238 detected, the baInk
was Ottawa sand which is know to contain trace amounts of U-238. Some of the sampis had
an MDA greater than the CRDL for various nuclides, in most cases the results are below the
MDA.

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

Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
The LCS, batch blank, sample duplicate (BOTPF4) and sample results are within contractual
requirements.

Chemical Analyses
Chromium Hex by EPA method 7196
The LCS, batch blank, sample duplicate (BOTPF7) and sample results are within contractual
requirements.

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

Reviewed and approved:

Doug Swenson
Project Manager

000028



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-61 Pase .1 or 1

Collector Company Contact Telephone No. Project Coordinator Pdce Code Data Turnaro
Fahlberg/Coffman R Coffhian 373-6425 RENT, SJ

Project Designation Sampling Location AF No. 15 Day
100 DC Areas - Full Proyocol 1001/C B99-002

Ice Chest No. Field Logbook No. Method I men
SZv - 2-,( EL 1327-2 !. £ CVL4

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

COA

POSSIBLE SAMPLE IIAZARDS/REMARKS N. Cod 4C N. N. No.Preaera lion

Type of Container 8 ).frinel

No. of Container(s)

Special Handling and/or Storage Volume 2fWL 60.1. 0mL 125m 500mL

ActiSScas Qrma.m kwu(I)1. Mats- Sw ai(2
Hnlft -7% spendI EOIOA(sw- SP-

SAMPLE ANALYSIS

7471 -(CV)

Sample No. Matrix *Sample Date Sample Iime

BOTPF4 9044 V9l10 SoN -If -- . - - t X 6 e A.
BOTPFS r Sol -. 1 L 09- 5 X x X _a . ) -P1-4 7 A.

8OTPFB 70 Soil - . t O )o f .s . %A __ __i* A.

SPECIAL INSTRUCIIONS Matrix

CH OFJE O Ny Sign/ at Names scdCHA ftffl o~smes(I) Amnczdam-241; hsapic Mluonkr; Isotopi Ikaium; Sfledi.-M.990 - Towa Sr. s

R ii ,pa m DawTruneZ Nickel-63
(r MiI -- (2) amma Specuocopy iCesium-137, CobaI-6O, EuOpium-152. Eumpium-154

Rclin4uished By LP at/Tunet l ecved By Dater 0f. Emapium-15s); Gma Spec - Add-on aAmeicim-241 Uraaium-2311 O*A.Liq.

deioqiskcd By D ele/Tun. P- LivAd By DLtdCf V

Relinquished By Daterlho tecived By Dadflme 1-" )0 LOS

Itqushed By Date/rTmn Dy DiM

LABORATORY eceived By ml.f Daerine
SECTION

FINAL SAMPLE Dispos MeoDispod By Da0i9foe

DISPOSITION

C
C

Ct-
-'I

S.-.'

7-

I



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-62 Ipae 1 of I

Collector Company Contact Telephone No. Project Coordinator Price Code Data rou
Fahlberg/Coffman R Coffman 373-6425 TRENT, SP

Project Designation Sampling Location SAF No. 15 Day
100 BC Areas - Full Protocol l0o/C B99-002

ce Chest No. Field Logbook No. -method (Shipment
tS \U- bEL 1327-2 i

Shipped To Offilte Property No. Bill of ding/Air Bill No.
Quanterm Incorpoemed A

CA

POSSIBLE SAMPLE IAZARDS/REMARKS C 4c C.1 4C V. NO" No
Preservations

TypeofContainer AG P aG AG &G Maindei

No. of Container(s) ? I I I I

Special Handling sad/or Storage Volume 60mL ZOML 6OmL 60mL 125ml 500mL

6410A (SW- Speadi

SAMPLE ANALYSIS wat.w.

7471 - (CV)

Sample No. Matrix * J Sample Dan Sample le Imfm iiill

3OTPF8 .V__ _ SON 02 -j1 ge Cz K? 2c

BOTPF9 qLQ(,4pJ{ 0 Sod 0Q1 Sa-

SPECIAL INSTRUCTIONS Mafrix

A. ESSION Sig rint Names sot

T~U Ik 3,,:a'XB Nickel-63 W aow

- qqis- (2) Cnmsa Specuscpy (Cesiuu-137, Coba-i0,uEimoi-152. Emopnmn-IS4,

I I 4' Eopium-155; Gamma Spec - Add-co (Amaeicium-241, Urnirm-238) th Ld

telintqmsbed By Daterfimn teceived By D ate/Tim

elinqsedBy Dalim ceived By PDe/Tim. reiwt W sanL -

ieiqihDy Dalflt.n - By Osas.

LABORATORY By Title Ds~liin.
SECTION

FINAL SAMPLE DisposalMbd P 1 9
y m.

ISPOSIT[ON

C
C
'a

C'

C

-JBOTPHO LiP 1 ilf0

/

t

Sol - . .- ~ etc. a 2%

I



Appendix 5

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A 8 CD E
LEVEL:

PROJECT: -VS C -4 DATA PACKAGE: J

VALIDATOR: A-\, LAB: --S DATE: 2/ T

CASE: SDG: (W0'71T4

ANALYSES PERFORMED
nlcp 0 CLPIGFAA 0 CLP*4g 0 CLP/Cymnide 0

SW-B4EICP 0 SW-846/GFAA W846M 6  0 -846 1

SAMPLES/MATRIX

S FPPY oT2Pi Gonr 1R (2

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . ..Yes No /A
Is a case narrative present? . . . . . . . . . . . . . . . . No A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . ) No N/A
Comments: CR15 (/ . cR-.74

eA o0 0 3 2



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .

Are ICP interference checks acceptable? . . . . . . . .

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . . .

Comments:

4. BLANKS

Were 1CB and CCB checks performed for all applicable

Are ICB and CCB results acceptable? . . . . . . . . .

Were preparation blanks analyzed? . . . . . . . . . .

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

Are field/trip blank results acceptable? . . . . . .

Comments: CAI11 - k c-re /1-

a

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

nalyses? Yes

. . . . . Yes

. . . . . I S

. . . . . Yes

. . . . . Yes

\-etj n-5 CrJ V1 -

S. ACCURACY

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

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

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

Comments:

.Yes

L

[.7.9
6.-

K
v-i:

o00033

No

No

No

No
No

N/

N/

N/A

H/A

N/A

N/A

N/A

N

No
No
No
No
No
No

L

-

N/A

A

No
No
No

No



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 split RPD values acceptable? . . . . . . . .

Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required?

Are duplicate injection %RSD values acceptable? . . .
Were analytical spikes performed as required? . . . .

Are analytical spike recoveries acceptable? . . . . .
Was MSA performed as required? . . . . . . . . . . .

Are MSA results acceptable? . . . . . . . . . . . . .
Comments:

. . . . . Yes
. . . . Yes

. . . . . Yes

. . . . . Yes

. . . . . Yes

. . . . . Yes

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

Do results meet the CRDLs? . . . . . . . . . . . . .. . . .. No N/A
Comments:

000034

N/A

N A

N1

IJA
I

No

No

No

No

No

No

. . . . Yes

. . . . Yes

. . . . Yes

No

No

No

No

No

No

N

N/A
N/A

N/A

N/A
N/A
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INORGANIC ANALYSIS. SOIL MATRIX, MG/KG

Project: BECHTEL-HANFORD
Laboratory: Cluenterra
Ca.. |suG: W02678
Sample Numbr. BOTPF4 BOTPFS BOTPFG BOTPF7 BOTPF8 B0TPF9 BOTPHO
Location 116-8-1 116-8-1 116-B-1 116-B-1 116-8-1 116-B-1 116-B-1
Remarks Al A2 A3 B4 85 86 Duplicate (86)
Sample Dat. 2/199 211199 2/1199 2/1199 211199 2/11/99 2/1/99
Inoranics CRDL Reult eQ RsLt r ReuLit Q Resuft Q Remt 0 Result Q RIIt r
Chrmkum itt0dI 0.5 16.6 15.7 14.1 13.6 16.7 15.2 15.7
Lead 2 4.3 3.8 4.8 3.2 4.4 5 4.8
Mercuy 0.05 0.021 0.02 0.02 U 0.02 0.02 0.02 0.02
Chrondum VI 0.1 0.363 - d2L 0 U ',ol 0 U ' 30 U 0 U 0 U U -

_______ -1 .... J____ ...i _______ .i... _____ Ii -____ I..1 _______

C
0
C
C

0

I ___ I _____ 11 4iI I -|I I- I I iI -1 1

Pagp_ of_1



Cuanterra

SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVW10

BOTPHO

SDG: IRPT GRP:
MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

23/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT C ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME frOOefO U N/A N/A 3.00E-02 mg/kg WA EPA7196

U-2 9.6 J 1.5E-01 1.92-01 3.68E-02 pCI/g 80.60% RICHRC5030

U-235 -02 J 3.6E-02 3.7E-02 3.23E-02 pCI/g 80.60% RICHRC5030

U-238 8.14 J 1.4E-01 1.7E-01 3.682-02 pCVg 80.60% RICHRC5030

PU-238 -1.11E-03 2.2E-03 2.2E-03 5.56E-02 pCI/g 24.40% RICHRC5010

PU239/40 1.09E-01 . -02 8.02-02 -5.55E-02 pCI/g 24.40% RICHRC5010

AM-241 -2.89E-02 U 6.9E-0 6.9E-02 1.15E-01 pC/g N/A RICHRC5017

CO-60 1.61E-01 3.2E-02 . -02 2.21E-02 pCIg N/A RICHRC5017

CS-137 2.56E+00 2.62-01 2.62-0 3.25E-02 pCI/g N/A RICHRC5017

EU-152 5.27E+00 5.4E-01 5.4E-01 . E-02 pCI/g N/A RICHRC5017

EU-154 4.53E-01 U 8.7E-02 8.7E-02 1.11E pCI1g N/A RICHRC5017

EU-155 2.91E-02 U 6.1E-02 6.1E-02 1.002-01 N/A RICHRC5017

U-238 6.03E-01 8.9E-02 8.9E-02 5.49E-02 pCI/g A RICHRC5017

U-238DHP 6.06E-01 U 5.9E-01 5.9E-01 .. 9.82E-01 pC:/g N/A RICHRCS017

STRONTIUM 2.56E-01 J 7.1E-02 1.0E-01 1.35E-01 pCilg 51.90% RC5006

NI-63 2.59E-01 U 2.8E+00 8.8E+00 6.61E+00 pCIg 100.00% RICHRC

Number of Results: E7

a I

Result - IOL When Not Detected
(0)ualifiers: U a Analyte result c MDAIDL.,

J m No U qualifier and result c
000 024

Quanterra Analytical Services, Inc
rptChemfRadSample; v3.41



)uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP: W02676 / 7052

LAB SAMPLE ID: 9CQGVR10 MATRIX: SOIL

CLIENT ID: BOTPF9 DATE RECEIVED: 2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

HEXCHROME 0E ,1y N/A 3.00E-02 mg/kg N/A EPA7196

U-2 8.822-01 J 1.4E-01 1.8E-01 3.18E-02 pCl/g 74.20% RICHRC5030

U-235 85E-02 J .0E-02 3.0E-02 2.57E-02 pCVg 74.20% RICHRCS030

U-238 8.15 J 1.4E-01 1.7E-01 3.01 E-02 pC/g 74.20% RICHRC5030

PU-238 -1.96E-03 2.8E-03 2.82-03 5.59E-02 pC/g 26.20% RiCHRC5010

PU239/40 6.11E-02 . -02 5.6E-02 3.31E-02 pCVg 26.20% RICHRC5010

AM-241 -7.12E-02 U 6.5E-0 6.5E-02 1.07E-01 pCIg N/A RICHRC5017

CO-60 1.55E-01 3.1E-02 . -02 2.15E-02 pCVg N/A RICHRC5017

CS-137 2.38E+00 2.42-01 2.4E-0 2.98E-02 pCI/g N/A RICHRC5017

EU-152 4.50E+00 4.6E-01 4.6E-01 . -02 pCg N/A RICHRC5017

EU-154 3.642-01 U 9.6E-02 9.6E-02 1.05E-0 pCvg N/A RICHRC5017

EU-155 1.04E-01 U 5.7E-02 5.7E-02 9.42E-02 p N/A RICHRC5017

U-238 6.20E-01 9.1E-02 9.1E-02 5.11E-02 pClg RICHRC5017

U-238DHP 1.06E+00 U 5.6E-01 5.62-01 9.29E-01 pCl/g N/A RICHRC5017

STRONTIUM 2.78E-01 J 6.5E-02 1.1E-01 1.08E-01 pCl/g 57.10% C5006

NI-63 2.54E+00 U 3.2E+00 1.0E+01 7.48E+00 pCvg 100.00% RICHRC5

Number of Results: F

Result IOL When Not Detected Quanterra Analytical Services, Inc
(Q)ualiflers: U A Analyte result C MDAJIDL, 000023 rptChemRadSample; v3.41

J a No U qualifier and result c



Quanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVM10

BOTPF8

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02676 1 7052
SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 4OOE6e U N/A 3.0OE-02 mg/kg N/A EPA7196

U- 1.26E+00 1.82-01 2.52-01 3.53E-02 pCvg 63.50% RICHRCS030

U-235 .87E-02 J 3.2E-02 3.3E-02 3.02E-02 pCIg 63.50% RICHRCS030

U-238 1. 0 1. -01 2.2E-01 3.53E-02 pcI/g 63.50% RICHRC5030

PU-238 0.00E+00 0.0E+00 3.62-02 3.23E-02 pCI/g 25.90% RICHRC5010

PU239/40 1.79E-01 E-02 97E-02 3.23E-02 pCilg 25.90% RICHRC5010

AM-241 1.16E-02 U 6.8E 6.8E-02 1.13E-01 pCg N/A RICHRC5017

CO-60 1.96E-01 3.6E-02 . -02 2.15E-02 pC/g N/A RICHRC5017

CS-137 3.16E+00 3.2E-01 3.2E-0 3.11E-02 pC/g N/A RICHRC5017
EU-152 5.40E+00 5.6E-01 5.6E-01 . -02 pCVg N/A RICHRC5017
EU-154 4.15E-01 U 9.3E-02 9.3E-02 1.08E-0 pCI/g N/A RICHRC5017
EU-155 1.31E-02 U 6.2E-02 6.2E-02 1.02E-01 N/A RICHRC5017
U-238 5.11E-01 7.9E-02 7.9E-02 5.64E-02 pCI/g RICHRC5017

U-238DHP 6.25E-01 U 5.8E-01 5.8E-01 9.72E-01 pCg N/A RICHRC5017
STRONTIUM 7.31E-01 J 8.8E-02 2.5E-01 9.88E-02 pCI/g 66.60% C5006

NI-63 -1.08E+00 U 3.4E+00 1.12+01 8.15E+00 pCt/g 100.00% RICHRCS

Number of Results: 17l

6?, 44/~
sf-lit'

Result a l0L When Not Detected
(Q)ualifiers: U s Analyte result c MDA/IDL,

J a No U qualifier and result c 000022,

Quanterra Analytical Services, inc
rptChemRadsample; v3.41



(Wuanierra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP: W02676 ' 7052
LAB SAMPLE ID: 9CQGVJ10 MATRIX: SOIL

CLIENT ID: BOTPF7 DATE RECEIVED: 2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER

HEXCHROME -6406*00 U N/A 3.OOE-02 mgfkg N/A EPA7196

U-234 8.24E-01 J 1.3E-01 1.7E-01 3.26E-02 pCI/g 80.60% RICHRC5030

U-235 E-02 J .6E-02 2.6E-02 2.62E-02 pCI/g 80.60% RICHRC5030

U-238 8.23E J 1.3E-01 1.7E-01 3.50E-02 pCI/g 80.60% RJCHRC5030

PU-238 0.002+00 U 0.0E+00 2.2E-02 2.02E-02 pC/g 43.40% RICHRC5010

PU239/40 1.79E-01 . -02 7.7E-02 2.02E-02 pCI/g 43.40% RICHRC5010

AM-241 -5.38E-04 U 4.5E-02 4.5E-02 7.55E-02 pCI/g N/A RICHRCS017
CO-60 1.61E-01 3.2E-02 . -02 2.03E-02 pC/g N/A RICHRC5017

CS-137 2.70E+00 2.8E-01 2.8E-01 2.76E-02 pCIlg N/A RICHRC5017

EU-152 4.76E+00 4.9E-01 4.92-01 6. -02 pCug N/A RICHRC5017

EU-154 3.57E-01 8.8E-02 8.8E-02 6.67E-02 CIg N/A RICHRC5017

EU-155 3.15E-02 U 4.4E-02 4.4E-02 7.53E-02 pC N/A RICHRC5017

U-238 4.22E-01 7.3E-02 7.32-02 4.76E-02 pCVg RICHRC5017

U-238DHP 5.64E-01 U 4.9E-01 4.9E-01 6.69E-01 pCI/g N/A RICHRC5017

STRONTIUM 6.32E-01 J 8.4E-02 2.2E-01 1.04E-01 pC/g 67.50% RI C5006

NI-63 -1.52E+00 U 3.3E+00 1.0E+01 7.86E+00 pCI/g 100.00% RICHRC50

Number of Results: R1

Result IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U - Analyte result < MDAIIDL, rptChemRadSample; v3.41

J - No U qualifier and result <0uo



Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP: W02676 1 7052
LAB SAMPLE ID: 9CQGVG10 MATRIX: SOIL

CLIENT ID: BOTPF6 DATE RECEIVED: 2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 0UN/A 3.00E-02 mglkg N/A EPA7196

U-2 8.42E-01 J 1.42-01 1.8E-01 3.612-02 pCI/g 79.10% RICHRC5030

U-235 90E-02 J 3.1E-02 3.1E-02 3.11E-02 pCI/g 79.10% RICHRC5030

U-238 8.36 1.4E-01 1.8E-01 3.75E-02 pCI/g 79.10% RICHRC5030

PU-238 -1.12E-03 2.2E-03 2.3E-03 5.65E-02 pCl/g 21.80% RICHRC5010

PU239/40 2.69E-02 - .02 4.0E-02 5.64E-02 pCv/ 21.80% RICHRC5010

AM-241 2.12E-02 U 2.1E-0 2.1E-02 3.05E-02 pCVg N/A RICHRC5017

CO-60 3.04E-02 U 1.2E-02 . -02 2.27E-02 pCl/g N/A RICHRC5017

CS-137 3.645-01 4.5E-02 4.5E-02 3.11E-02 pC/g N/A RICHRC5017
EU-152 1.21E+00 1.4E-01 1.4E-01 . -02 pCI/g N/A RICHRC5017

EU-154 6.39E-02 U 3.6E-02 3.6E-02 6.57E-0 pCl/g N/A RICHRC5017

EU-155 3.58E-02 U 2.9E-02 2.9E-02 4.86E-02 N/A RICHRC5017
U-238 4.88E-01 6.5E-02 6.5E-02 3.42E-02 pCI/g / RICHRC5017

U-2380HP 1.02E-01 U 2.9E-01 2.9E-01 2.92E-01 pCl/g N/A RICHRC5017

STRONTIUM 1.55E+00 1.3E-01 5.0E-01 1.13E-01 pCl/g 65.20% R C500
NI-63 -6.74E-01 U 3.4E+00 1.0E+01 8.42E+00 pCl/g 100.00% RICHRCS 9

Number of Results:

Result IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U a Analyte result c MDAJIDL. 000020 rptCheRadSample; v3.4i

J = No U qualifier and result < {)



(fitanterra

SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9CQGVF10

BOTPF5

SDG: IRPT GRP:
MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

23/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME :0E4ff+e U A N/A 3.OOE-02 mg/kg N/A - EPA7196

U-2 1.09E+00 1.6E-01 2.1E-01 2.95E-02 pCI/g 75.80% RICHRC5030
U-235 2.2E-02 2.2E-02 2.53E-02. pCg 75.80% RICHRCS030
U-238 8. - J 1.4E-01 1.7E-01 2.95E-02 pCI/g 75.80% RICHRC5030

PU-238 -2. E-03 3.8E-03 3.9E-03 7.75E-02 pCIg 18.20% RICHRC5010
PU239/40 2.71E-01 .. -01 1.5E-01 4.59E-02 pCI/g 18.20% RICHRC5010
AM-241 4.37E-02 U 5.4E-0 5.4E-02 8.98E-02 pCI/g N/A RICHRC5017
CO-60 1.11E-01 2.72-02 . -02 2.13E-02 pC/g N/A RICHRC5017

CS-137 3.04E+00 3.1E-01 3.1E-01 3.26E-02 pCI/g N/A RICHRC5017
EU-152 8.01 E+00 8.2E-01 8.2E-01 8. -02 pCl/g N/A RICHRC5017
EU-154 4.87E-01 U 9.0E-02 9.OE-02 1.21 E-0 pCg N/A RICHRC5017
EU-155 1.46E-02 U 5.4E-02 5.4E-02 9.19E-02 p g N/A RICHRC5017
U-238 . 4.43E-01 7.9E-02 7.9E-02 5.582-02 pCl/g RICHRC5017

U-238DHP 6.13E-01 U 5.8E-01 5.8E-01 7.52E-01 pCl/g N/A RICHRC5017
STRONTIUM 1.34E+00 1.1E-01 4.2E-01 8.91E-02 pCVg 68.30% R HC506

NI-63 -5.14E-01 U 3.4E+00 1.0E+01 8.03E+00: pCI/g 100.00% RICHRC50a9

Number of Results: 117

117t ?

Result - I0L When Not Detected
(Q)ualifiers: U * Analyte result < MDAIDL.

J a No U qualifier and result < 00(; 01t
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 ro-o -



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Project: BECHTEL-HANFORD
Laboratory: &.anterri

ZCZ.. IBDG: W02676

sample nmbtr. BOTPF4 BIPF5 BOTPF6 BOTPF7 BOTPF8 BOTPF9 BOTRW
Looatlon 116-8-1 116-B-1 116-B-1 116-B-i 116--i 11-B-1 116-B-i -

Remark. Al A2 A3 B4 - B5 B6 Doplicat B6) -13

Sampy)e Date 02/01199 02101/99 02/01/99 02101/99 02/01/99 02/01/99 02/01/99 -

Radoch.ni.tr CDL Reut 0 Result IQ ftst. 0 Re.t Q Re."lt a Re.ult Q Remut a
Am.douun-241 0.1 0.0229 0.065 -0.000364 U 0.048 0.0226 0.0204 U 0.0162 U
Urnium-234 0.1 0.873 1.09 0.842 0.824 1.26 0.882 0.963 -

Uranium-23S 0.1 0.0295 0.0213 U 0.039 0.0303 0.0387 0.0385 0.0549 -

Uwium-238 0.1 0.767 0.834 0.836 0.823 1.06 0.815 0.814
Plutonki-238 0.1 0.0235 UR -0.00271 UR -0.00112 UJ 0 U 0 UJ -0.00196 UJ -0.00111 U

Plutonium-239/40 0.1 0.196 R 0.271 R 0.0269 U 0.179 0.179 0.0611 0.109
Amnridim-241 GEAl 0.1 -0.0057 U 0.0437 U 0.0212 U -0.000538 U 0.0116 U -0.0712 U -0.0289 U
Cobalt 60 0.05 0.0761 0.111 0.0304 1 0.161 0.196 0.155 0.161 -

Ce.dim 137 0.1 1.82 3.04 0.364 2.7 3.16 2.38 2.66
Eurpium 152 0.1 6.58 8.01 1.21 4.70 5.4 4.5 6.27
Europium 154 0.1 0.464 0.487 0.0639 U 0.357 0.415 0.364 0.453 -

Europimn 155 0.1 0.0575 U 0.0146 U 0.0358 U 0.0315 U 0.01311 0.104 0.0291 U
Urarium 238 GEA 0.1 0.595 1 0.443 J 0.488 J 0.422 J 0.611 J 0.62 0.603

VFEW .ppurnlt'acnp .- ~p . -

Strontin Itotall 1 1.45 1.34 1.55 0.632 0.731 0.278 0.2_6
MAkca-83 30 2.81 U -0.514 U -0.674 U -1.52 U -1.08 U 2.54 U 0.259 U

01tZv/

C- .7: r

Page_1 of_1



EiJJ'uan tern

SAMPLE RESULTS

LAS NAME:

LAB SAMPLE

CLIENT ID:

ID:
QUANTERRA, Richland

9CQGVW10

BOTPHO

SDG: /RPT GRP:
MATRIX:.

DATE RECEIVED:

W02676 17052
SOIL

2/3/99 2:38:00 PM

ANALYTE

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137
EU-152
EU-154
EU-155
U-238

U 2388! i'
64STRONTIUM

NI-63

RESULT

1.62E-02,
9.63E-01
5.49E-02
8.14E-01

-1.11E-03
1.09E-01

-2.89E-02
1.61E-01
2.56E+00
5.27E+00
4.53E-01

2.91 E-02

6.03E-01

2.56E-01
2.59E-01

COUNTING
Q ERROR(2s)

w WA
U 1.9E-02

1.5E-01
J 3.6E-02
J 1.4E-01

U 2.2E-03
7.8E-02

U 6.9E-02
3.2E-02
2.6E-01
5.4E-01

J$i 8.7E-02
U 6.1E-02

8.9E-02

J 7.1E-02
U 2.8E+00

TOTAL
ERROR(2s)

.92

1.9E-02
1.9E-01

3.7E-02
1.7E-01

2.2E-03
8.0E-02
6.9E-02
3.2E-02
2.6E-01
5.42-01

8.7E-02
6.1E-02

8.9E-02

1.0E-01
8.8E+00

REPORT
MDAIIDL UNIT

2.22E-02 pCvg
3.68E-02 pCVg

*3.23E-02 pCI/g
3.68E-02 pCI/g

5.56E-02 pCUg
5.55E-02 pCVg

1.152-01 pCl/g
2.21 E-02 pCIg9
3.25E-02 pCIg
7.85E-02 pC/g

1.11E-01 pCVg
1.00E-01 pCI/g
5.49E-02 pCI/g

1.35E-01 pCI/g
6.61E+00 pClIg

YIELD

77.80%
80.60%
80.60%
80.60%
24.40%
24.40%

N/A
N/A

N/A
N/A
N/A
N/A
N/A

51.90%

METHOD
NUMBER

RICHRC5080

RICHRC5030
RICHRCS030
RICHRCS030

RICHRCS010

RICHRC501 0
RICHRCS017
RICHRC5017

RICHRC5017

RICHRCS017

RICHRCS017
RUCHRCS017

RICHRC5017

RICHRC5006

100.00% RICHRC5069

Number of Results:

5(1I~'~

Result - IDL When Not Detected
(Q)ualifiers: U a Analyte result < MDAJIDL,

J - No U qualifier and result <
-00 07

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

.



CA'Aanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVR10

BOTPF9

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02676 I 7052
SOIL

213199 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

2 M-HfP*t Ai M#-- Aq i I-0A74akTIG

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137
EU-152
EU-1 54

EU-155

U-238

STRONTIUM
NI-63

U 2.1E-02
S 1.4E-01

J 3.0E-02
J 1.4E-01
U~" 2.8E-03

5-.5E-02
U 6.5E-02

3.1 E-02
2.4E-01
4.6E-01
9.6E-02
5.7E-02
9.1E-02
-. QC-u F-

6.5E-02
3.2E+00

2.1E-02
1.8E-01

3.0E-02

1.7E-01
2.8E-03
5.8E-02

6.5E-02

3.1 E-02

2.4E-01
4.6E-01
9.6E-02
5.7E-02
9.1 E-02
-t-E=0-

1.1E-01
1.0E+01

2.09E-02
3.182-02
2.57E-02
3.01 E-02
5.59E-02
3.31E-02
1.07E-01
2.152-02
2.98E-02
7.75E-02
1.05E-01
9.42E-02

5.11E-02
-.291=-sO I
1.08E-01

p 1%1
pCI/g
pCI/g

pC1g

pCI/g
pCVg

pC/g
pCI/g

pCVg

pC/g

pCVg

pCI/g

pC/g

pCI/g
7.48E+00 - pCI/9

78.80%
74.20%

74.20%

74.20%

26.20%

26.20%

N/A
N/A
N/A
N/A
N/A
N/A

N/A

57.10%

RICHRCS080
RICHRC5030

RICHRC5030

RICHRCS030

RICHRC5010

RICHRC5010
RICHRC5017
RICHRC5017
RICHRC5017

RICHRCS017
RICHRC5017
RICHRC5017
RUCHRC5017

RfeiRCS0t---

RICHRC5006

100.00% RICHRC5069

Number of Results:

Result - I0L When Not, etected
(O)uallfiers: U - Analyte result < MDAJIDL,

J s No U qualifier and result - 000016
Quanterra Analytical Services. inc
rptChemRadSample; v3.41

2.04E-02
8.82E-01
3.85E-02
8.15E-01
-1.96E-03
6.11E-02
-7.12E-02
I.M5E-01

2.38E+00
4.50E+00

3.64E-01
1.04E-01

6.20E-01
tO6ed ee
2.78E-01
2.54E+00

J
U

El

72$ I



Ojuanterra

SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9CQGVM10

BOTPF8

SDG: IRPT GRP:
MATRIX;

DATE RECEIVED:

W02676 / 7052
SOIL

23/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2*) ERROR(2s) MDAIDL UNIT YIELD NUMBER

flu, ~ n, ah,

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241
CO-60

CS-137
EU-152
EU-154
EU-155
U-238

STRONTUM

NI-83

2.26E-02
1.26E+00
3.87E-02
1.06E+00
0.00E+00
1.79E-01
1.16E-02
1.96E-01
3.162+00
5.40E+00
4.15E-01

1.31 E-02
5.11E-01

-625EI-)
7.31E-01

-1.08E+00

D

J 2.0E-02
1.8E-01

J 3.2E-02
1.7E-01

U O.E+00
S.22-02

U 6.8E-02

3.6E-02
3.22-01

5.6E-01
0 9.3E-02

6.2E-02
7.9E-02

J

U
8.8E-02
3.4E+00

2.0E-02
2.5E-01
3.3E-02

2.2E-01
3.6E-02
9.7E-02
6.8E-02

3.6E-02
3.2E-01
5.6E-01
9.3E-02
6.2E-02
7.9E-02

2.5E-01
1.1E+01

1.22E-02

3.53E-02
3.02E-02
3.53E-02
3.23E-02
3.23E-02
1.13E-01

2.15E-02
3.11E-02
7.93E-02
1.082-01
1.02E-01
5.64E-02
11.7 2 0
9.882-02

8.15E+00

pCV9
pCI/g

pCI/g

pCV
pCVg

pCI/g
pCVg
pCVg
pCI/g

pCL/g
pcvg
pCI/g
pCl/g

pCI/g
pQI/g

85.30%
63.50%
63.50%
63.50%

25.90%
25.90%
N/A
N/A

N/A
N/A
WA
N/A
N/A

66,60%

RICHRC5080

RICHRC5030
RICHRC5030
RICHRC5030

RICHRC5010

RICHRC5010
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RIeHRe 17
RICHRC5006

100.00% RICHRC5069

Number of Results:

Result - IDL When Not Detected
(O)ualiflers: U a Analyte result < MDAJIDL,

J a No U qualifier and result <
000015

Quanterra Analytical Services, Inc
rptchemradsarnpie v3.41
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Quanterra

SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVJ10

BOTPF7

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02676 / 7052
SOIL

2/3/99 2:38:00 PM

ANALYTE

AM-241

U-234
U-235
U-238

PU-238
PU239/40

AM-241
CO-60
CS-137
EU-1 52
EU-154
EU-155

0-" U-238

STRONTIUM
NI-63

RESULT

4.80E-02

8.24E-01

3.03E-02
8.23E-01
0.00E+00
1.79E-01
-5.38E-04

1.61E-01
2.70E+00
4.76E+00
3.57E-01
3.15E-02
4.22E-01

6.32E-01.
-1.52E+00

COUNTING
Q ERROR(2s)

U NiA

J 3.OE-02
J 1.3E-01
J 2.62-02

1.3E-01
US 0.0E+00

7.3E-02
U 4.5E-02

3.2E-02
2.8E-01
4.92-01

8.8E-02
U 4.4E-02

T 7.3E-02
w 4.9-e 1

J 8.4E-02

U 3.3E+00

TOTAL
ERROR (2s)

3.1E-02
1.7E-01
2.6E-02
1.7E-01
2.22-02

7.7E-02
4.5E-02
3.2E-02
2.8E-01
4.9E-01

8.8E-02
4.4E-02

7.3E-02

2.2E-01
1.0E+01

MDAJIDL

t.ee -
1.30E-02
3.26E-02
2.62E-02
3.50E-02
2.022-02
2.02E-02
7.55E-02
2.03E-02
2.76E-02
6.99E-02
6.67E-02
7.53E-02
4.76E-02

1.04E-01

REPORT
UNIT

pCIlg
pCIlg

pCI/g
pCVg
pCVg

pCVg
pCI/g
pCI1g

pCVg
pCI/g
pCI/g
pCI/g

pCI~g

7.86E+00 : pCitg

YIELD

78.70%
80.60%
80.60%
80.60%
43.40%

43.40%

N/A
N/A
N/A
N/A
N/A
N/A
N/A

67.50%

METHOD
NUMBER

RICHRC5080
RICHRC5030

RICHRC5030
RICHRC5030

RICHRC5010
RICHRC501 0
RICHRC5017

RICHRC5017
RICHRC5017

RJCHRC5017
RICHRC5017
RICHRC5017

RICHRCS017
RIGHRG64-
RICHRC5006

100.00% RICHRC5069

Number of Results:

Result - IDL When Not Detected
(O)ualifiers: U - Analyte result < MDAIDL,

J = No U qualifier and result < G 000014

Quanterra Analytical Services. Inc
rptChemRadSample; v3.41
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Ojuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CQGVG10

BOTPF6

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02676 i 7052
SOIL

2/3/99 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

[1EXCIIROME 0OE I00 U WA-------NtA 3. 0 2=0 2

AM-241 -3.64E-04 U 7.3E-04 7.3E-04 1.83E-02 pCI/g 84.50% RICHRCSJ80

U-234 8.422-01 J 1.42-01 1.8E-01 3.61 E-02 pCIlg 79.10% RICHRC5030

U-235 3.90E-02 J 3.1E-02 3.1 E-02 3.11E-02 pCI/g 79.10% RICHRC5030

U-238 8.36E-01 J 1.4E-01 1.8E-01 3.75E-02 pCVg 79.10% RICHRC5030

PU-238 -1.12E-03 UT 2.2E-03 2.3E-03 5.65E-02 pCI/g 21.80% RICHRC5010

PU239/40 2.69E-02 U 4.OE-02 4.0E-02 5.64E-02 pCI/g 21.80% RICHRC5010

AM-241 2.12E-02 U 2.1E-02 2.1E-02 3.05E-02 pC/g N/A RICHRC5017

CO-60 3.04E-02 )A 1.2E-02 1.2E-02 2.27E-02 pCIg N/A RICHRC5017

CS-137 3.64E-01 4.5E-02 4.52-02 3.11 E-02 pCI/g N/A RICHRC5017

EU-152 1.21E+00 1.4E-01 1.4E-01 5.04E-02 pC/g N/A RICHRC5017

EU-154 6.39E-02 U 3.6E-02 3.62-02 6.57E-02 pCI/g N/A RICHRC5017

EU-155 3.58E-02 U 2.9E-02 2.9E-02 4.86E-02 pCl/g N/A RICHRC5017

.U-238 4.88E-01 6.5E-02 6.5E-02 3.42E-02 pCig N/A RICHRC5017

u nezi imP 401 ui 2.92-a1 2.91-0 m .. 22-0I pew NhA RICIRflCZO7
STRONTIUM 1.55E+00 1.3E-01 5.0E-01 1.13E-01 pC/g 65.20% RICHRC5006

NI-63 -6.74E-01 U 3.4E+00 1.0E+01 8.42E+00 pCt/g 100.00% RICHRC5069

Number of Results:

Result - I1L When Not Detected

(O)ualiflers: U - Analyte result < MDAIIDL.
J - No U qualifier and result < 000013

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



wfiuanterra

SAMPLE RESULTS

LAS NAME:
LAS SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9CQGVF10

BOTPFS

SDG: /RPT GRP:
MATRIX:

DATE RECEIVED:

W02676 i 7052
SOIL

2/3199 2:38:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

rCUir'MC Ari PA AA Wf rUt7ltnk

AM-241
U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137
EU-152
EU-1 54

EU-155
U-238

U-qODBHP-

STRONTIUM
NI-63

5.0E-02
1.6E-01

U 2.2E-02
J 1.4E-01

UR 3.8E-03
, 1.4E-01

U 5.42-02

2.7E-02
3.1E-01
8.2E-01

J-' 9.OE-02
U 5.4E-02

cr 7.9E-02
5 IF -I
1.1E-01

U 3.4E+00

.w^

5.1 E-02
2.12-01
2.2E-02
1.7E-01
3.9E-03
1.5E-01
5.4E-02

2.E-02
3.1E-01
8.2E-01
9.0E-02
5.4E-02

7.9E-02
-5-1E-el-
4.2E-01

1.0E+01

4.34E-02

2.95E-02
2.53E-02
2.95E-02
7.75E-02
4.59E-02
8.98E-02
2.13E-02
3.26E-02
8.13E-02
1.21E-01
9.19E-02
5.58E-02
-7-52E-01-

8.91 E-02

8.03E+00

pulsg
pCVg

pCI/g
pCVg

pCl/g

pCI/g

pCI/g

pcv
pCVg

pCl/g

pCI/g

pCl1g

59.30%

75.80%
75.80%
75.80%
18.20%
18.20%
N/A
N/A
N/A
N/A
N/A
N/A
N/A

-NA-
68.30%

RICHRC5OL
RICHRC5030
RICHRC5030

RICHRC5030

RICHRC5010

RJCHRC5010
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RIC"RC51

RICHRC5006

100.00% RICHRC5069

Number of Results: ITT

Result - IDL When Not Detected
(O)ualiflers: U - Analyte result < MDAIDO.,

J a No U qualifier and result <
.00012

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

6.50E-02

1.09E+00
2.13E-02
8.34E-01

-2.71E-03
2.71E-01
4.37E-02
1.11E-01
3.04E+00
8.01E+00
4.87E-01

1.46E-02

4.43E-01

-6:.8E-01
1.34E+00

-5.14E-01

eo



luan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE

mexeiICIZME

AM-241

U-234
U-235
U-238

PU-238

PU239/40
AM-241

CO-60
CS-1 37
EU-152
EU-154
EU-155
U-238

STRONTIUM
NI-63

RESULT

-t63ei1

2.29E-02
8.73E-01
2.95E-02
7.67E-01
2.35E-02
1.96E-01
-5.70E-03
7.61E-02
1.82E+00
6.58E+00
4.64E-01
5.75E-02
5.95E-01

1.45E+00

2.81E+00

QUANTERRA, Richland

9CQGVA10

BOTPF4

COUNTiNG
COUNTING

Q ERROR(2s)

W/A

2.3E-02
J 1.3E-01
J 2.5E-02
J 1.2E-01
U 5.6E-02

R 1,5E2-01
U 7.9E-02

,Ul 1.8E-02
1.9E-01
6.7E-01

,1* 8.8E-02
U 5.5E-02

T 8.7E-02

1.1E-01
U 4.0E+00

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02676 7052
SOIL

213/99 2:38:00 PM

TOTAL REPORT
ERROR(2s) MDAIDL UNIT

INI^

2.3E-02
1.7E-01
2.5E-02
1.GE-01

5.7E-02
1.5E-01
7.9E-02
1.8E-02
1.9E-01

6.7E-01
8.82-02
5.5E-02
8.7E-02

4.4E-01
1.3E+01

1.55E-02

2.70E-02
2.31E-02
2.52E-02
1.28E-01
7.56E-02
1.33E-01
3.19E-02
3.17E-02
7.73E-02
1.14E-01

9.43E-02

5.06E-02
t07!O00

9.60E-02
9.53E+00

pCl/g
pClvg

pCvlg
pCIIg
pCI/g

pCg

pCI/g
pCl/g

pClg

pCl/g

pCI/g

pCl/g
pCl/g

pCI/g

METHOD
YIELD NUMBER

90.60% RICHRC5080

83.20% RICHRC5030

83.20% RICHRC5030

83.20% RICHRC5030

11.60% RICHRC5010

11.60% RICHRC5010

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

r8.70% RiCHiRC500

68.70% RICHRC5006

100.00% RICHRC5069

Number of Results:

Result = IDL When Not Detected
(O)ualiflers: U - Analyte result 4 MOAJIOL.,

J = No U qualifier and result < 00o,011
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 /Z
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Duncan, Jeanette M

From: Weiss, Richard L
Sent: Thursday, June 17, 1999 11:11 AM
To: Blumenkranz, David B
Cc: Duncan, Jeanette M; Fancher, Jonathan D (Jon); 'Corbett, Dave'
Subject: RE: Data Packages W02676, 116-B-1 - open issues

Dave,

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

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

The LCS "issue" for the rad package is for Pu-238, not U-238. All appropriate U-238 LCS materials were reported and
were within acceptance criteria. Quanterra does not track or provide recovery data for this isotope in the LCS material they
use for Pu-isotopic analysis.

No changes are required by the validator.

Rich Weiss

-- Original Message-
From: Blumenkranz, David B
Sent: Monday, June 14, 1999 2:16 PM
To: Weiss, Richard L
cc: Duncan, Jeanette M; Fancher, Jonathan D (Jon);'Corbett, Dave'
Subject: Data Packages W02676, 116-B-1 - open issues
Importance: High

Rich,

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

Concerning Inorganics - Data Package No. W02676-QES:

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

Concerning Radiochemistry - Data Package No. W02676-QES:

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

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

Thanx,
Dave Blumenkranz
2-9658

I



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Monday, June 14,1999 2:16 PM
To: Weiss, Richard L
Cc: Duncan, Jeanette M; Fancher, Jonathan D (Jon); 'Corbett, Dave'
Subject: Data Packages W02676, 116-B-1 - open issues

Importance: High

Rich,

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

Concerning Inorganics - Data Package No. W02676-QES:

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

Concerning Radiochemistry - Data Package No. W02676-QES:

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

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

Thanx,
Dave Blumenkranz
2-9658

1



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Tuesday, May 25, 1999 8:28 AM
To: Duncan, Jeanette M; Weiss, Richard L
Cc: Fancher, Jonathan D (Jon); 'Routt, Tina'; 'Corbett, Dave'; Sturges, Mark H
Subject: Data Packages W02676

Importance: High

Jeanette,

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

Concerning Inorganics - Data Package No. W02676-QES:

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

* The lab also reports "0.OOE+00" for Cr+6. I find it hard to believe the lab can achieve a detection limits of absolute
zero for any analyte. Could you and Rich look into this (check with the lab, I'm betting 3.OOE-02 is the more
appropriate result).

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

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

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

Concerning Radiochemistry - Data Package No. W02676-QES:

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

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

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

Sample remarks (location node and field QA type) are as follows:
BOTPF4 Al
BOTPFS A2
BOTPF6 A3
BOTPF7 B4
BOTPF8 B5
BOTPF9 B6
BOTPHO Duplicate (B6)

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

Thanx,
Dave Blumenkranz
2-9658

P.S. Dave & Tina,
This is the kind of nit-picking I do for the validation packages. I'm basically tying to make sure they can serve as legally
defendable packages for the project. Rich Weiss and Claude Stacey will also review the package to confirm the validator's
conclusions and ensure that the validation was properly performed. I have not seen a validation package to date that
didn't need a little polishing. FYI

1



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Tuesday, May 25, 1999 8:28 AM
To: Duncan, Jeanette M; Weiss, Richard L
Cc: Fancher, Jonathan D (Jon); 'Routt, Tina'; 'Corbett, Dave'; Sturges, Mark H
Subject: Data Packages W02676

Importance: High

Jeanette,

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

Concerning Inorganics - Data Package No. W02676-QES:

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

" The lab also reports "O.OOE+00" for Cr+6. I find it hard to believe the lab can achieve a detection limits of absolute
zero for any analyte. Could you and Rich look into this (check with the lab, I'm betting 3.OOE-02 is the more
appropriate result).

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

* App. 4 is missing the lab narrative for the ICP analysis. /4W-
e Lets also give the validator the sample locations for the "remarks" fields in his summary table of App. 3. (see below) $w

Concerning Radiochemistry - Data Package No. W02676-QES:

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

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

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

Sample remarks (location node and field WA type) are as follows:
BOTPF4. Al
BOTPF56 .. . A2
BOTPF6 A3 &

BOTPF7 B4
BOTPF8 B5 B
BOTPF9 B
BOTPHO Duplicate(B6) - .

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

Thanx,
Dave Blumenkranz
2-9658

P.S. Dave & Tina,
This is the kind of nit-picking I do for the validation packages. I'm basically tying to make sure they can serve as legally
defendable packages for the project. Rich Weiss and Claude Stacey will also review the package to confirm the validator's
conclusions and ensure that the validation was properly performed. I have not seen a validation package to date that
didn't need a little polishing. FYI



Review Comment Record (RCR) 1. Date 2. Review No.

6/21/99 BHI/QA99007

3. Project 4. Page

116-B-1 Page 1 of 1

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

W02676 -QES (SDG No. W02676) 100-BC Areas - Full Claude Stacey BHI/QA HO-16/372-9208
Protocol - 116-B-1

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) Ii. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

I Radiochemistry and Inorganic: No Comments
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Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Tuesday, May 25, 1999 8:28 AM
To: Duncan, Jeanette M; Weiss, Richard L
Cc: Fancher, Jonathan D (Jon); 'Routt, Tina'; 'Corbett, Dave'; Sturges, Mark H
Subject: Data Packages W02676

Importance: High

Jeanette,

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

Concerning Inorganics - Data Package No. W02676-QES:

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

* The lab also reports "O.OOE+00" for Cr+6. I find it hard to believe the lab can achieve a detection limits of absolute
zero for any analyte. Could you and Rich look into this (check with the lab, I'm betting 3.OOE-02 is the more
appropriate result).

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

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

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

Concerning Radiochemistry - Data Package No. W02676-QES:

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

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

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

Sample remarks (location node and field QA type) are as follows:
BOTPF4 Al
BOTPF5 A2
BOTPF6 A3
BOTPF7 B4
BOTPF8 B5
BOTPF9 B6
BOTPHO Duplicate (B6)

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

Thanx,
Dave Blumenkranz
2-9658

P.S. Dave & Tina,
This is the kind of nit-picking I do for the validation packages. I'm basically tying to make sure they can serve as legally
defendable packages for the project. Rich Weiss and Claude Stacey will also review the package to confirm the validator's
conclusions and ensure that the validation was properly performed. I have not seen a validation package to date that
didn't need a little polishing. FYI

1
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FAX

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

To: Jeanette Duncan

From: lBruceChristian

Pagcs: I

Date: 23 April 1999

Information Request

W02676 - Radiochcmistry/Hexchrome

I nccd the analysis date for hexavalent chromium.
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FAX

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

To: Joancte Duncan

From: Bruce Christian

Pages: 1

Date: 23 April 1999

lninInation Request
112

W02676 - Radiochernistry/Hexchrome

The blank for hcxchrome reports both the result and the MDA/IDL as 0.002. Is the blank
dctccted or undetected?
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Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
3190 George Washington Way
MSIN: H9-03
Phone: 375-9439
FAX: 372-9487

Fax
+j cL From.()TO: jtk(C C Ckrit4k~ rm V~t~ ?uccrn

Fax: 3'7 5 - 5'S Pages:

Phone: Date: 9

Re: CC:

0 Urgent 0 For Review 0 Please Comment 0 Please Reply 0 Please Recycle

0 Comments:
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FAX

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

To: Jeancite Duncan

From: Bruce Christian

Pages: 1

Date: 23 April 1999

Inl'ormation Request

W02676 - Radiochenistry/F-exchroinc

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

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

To: Jeanette Duncan

From: liruce Christian

Pages: 1

Date: 23 April 1999

Ini'briation Request

W02676 - Radiochemistry/Hexchrome

I need the analysis date for hexavalent chromium.
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