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CERTIFICATE OF ANALYSIS

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

December 1, 1998

Attention: Joan Kessner

SAF Number

Number of Samples
SDG Closed
Sample Type
SDG Number
Data Deliverable

DEC
^_^^...- .. ^

;ata

- >/•^

B98-021
20
10/23/98

Other-Solid
W02581

7 Day Quick Turn / Full Protocol Summary

I. Introduction

On October 23, 1998, the Quanterra, Inc., Richland Laboratory (QRL) for a 7-day quick turn
radiochemical analysis, received 20 soil samples. Upon receipt, the samples were assigned the
following laboratory ID numbers to correspond with the Bechtel Hanford (BHI) specific IDs:

QTESRL ID11 BHI ID# MATRIX DATE OF RECEIPT
81044901 BOR6CO Other Solid 10/23/98
81044902 BOR6C1 Other Solid 10/23/98
81044903 BOR6C2 Other Solid 10/23/98
81044904 BOR6C3 Other Solid 10/23/98
81044905 BOR6C4 Other Solid 10/23/98
81044906 BOR6C5 Other Solid 10/23/98
81044907 BOR6C6 Other Solid 10/23/98
81044908 BOR6C7 Other Solid 10/23/98
81044909 BOR6C8 Other Solid 10/23/98
81044910 BOR6C9 Other Solid 10/23/98
81044911 BOR6DO Other Solid 10/23/98
81044912 B0R6DI Other Solid 10/23/98
81044913 BOR6D2 Other Solid 10/23/98
81044914 BOR6D3 Other Solid 10/23/98
81044915 BOR6D4 Other Solid 10/23/98
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81044916 BOR6D5 Other Solid 10/23/98
81044917 BOR6D6 Other Solid 10/23/98
81044918 BOR6D7 Other Solid 10/23/98
81044919 BOR6D8 Other Solid 10/23/98
81044920 BOR6D9 Other Solid 10/23/98

II. Analytical Results/Methodology

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

The requested analyses were: Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5062
Uranium-234, -235, -238 by method RICH-RC-5062
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006

III. Quality Control

The analytical results for each analysis performed under SDG W02581 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

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

Alpha Spectroscopy

Plutonium-238, -239/40 by method RICH-RC-5062
The results for the Pu-238 are greater than the MDA and may be due to the activity from the
U-232 included in the tracer vials. The LCS duplicate has Am-241 and Am-243 present in it.
The LCS, LCS duplicate, batch blank and sample results met the requirements of the contract.

Uranium-234, -235, -238 by method RICH-RC-5062
Samples BOR6C5, BOR6D1, BOR6D4, BOR6D6, BOR6D8, BOR6D9 and the batch blank had
chemical yields less than 20%. Since these samples were analyzed as quick turn samples the
results were reported. Samples BOR6D2 and BOR6D3 failed during the analytical process and
were reanalyzed. The results from the reanalysis of these samples did not have any tracer
peaks due to incorrect tracer vials being used. These samples were reanalyzed a second time.
The tracer recoveries for the batch blank, LCS and LCS duplicate from the second reanalysis
were 106.1 %, 117.2% and 109.1 % respectively. Since these samples were analyzed as quick
turn samples the results were reported. The results from the LCS, LCS duplicate, batch blank
and remaining samples from the original analysis met the requirements of the contract.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, LCS duplicate, batch blank and sample results met the requirements of the contract.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
Samples BOR6C8 and BOR6C9 from the original analysis had low tracer yields (no precipitate
at the final carbonation step), therefore, these samples were reanalyzed. The results from the
reanalysis of these samples met the requirements of the contract. Results from some of the
samples in this batch had precipitate levels that were out of our calibration range and were
recounted. The recount results from these samples met the requirements of the contract. The
LCS, LCS duplicate, batch blank and sample results met the requirements of the contract.
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I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. The Laboratory Manager or a
designee, as verified by the following signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

4 ^i

Andy Kopriva
Project Manager
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044901 MATRIX: OTHER

CLIENT ID: BOR6CO DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 3.27E-01 J 2.OE-01 2.0E-01 1.08E-01 pCUg 54.90% RICHRC5062-P

PU239/40 1.18E-01 J 1.2E-01 1.2E-01 1.08E-01 pCI/g 54.90% RICHRC5062-P

U-234 1.47E-02 U 3.3E-02 3.4E-02 7.21 E-02 pCi/g 100.10% RICHRC5062-U

U-235 -6.68E-04 U 1.3E-03 1.3E-03 6.07E-02 pCi/g 100.10% RICHRC5062-U

U-238 -6.68E-04 U 1.3E-03 1.3E-03 6.07E-02 pCl/g 100.10% RICHRC5062-U

CO-60 3.42E-02 U 1.1 E+00 1.1 E+00 2.10E+00 pCUg N/A RICHRC5017

CS-137 -2.44E-01 U 8.3E-01 8.3E-01 1.46E+00 pCUg N/A RICHRC5017

EU-152 6.79E-01 U 1.9E+00 1.9E+00 3.56E+00 pCUg N/A RICHRC5017

EU-154 1.29E+00 U 2.2E+00 2.2E+00 5.11 E+00 pCUg N/A RICHRC5017

EU-155 -7.06E-01 U 1.3E+00 1.3E+00 2.17E+00 pCUg N/A RICHRC5017

STRONTIUM 7.35E-01 U 5.2E-01 5.6E-01 1.45E+00 pCi/g 44.50% RICHRC5006

Number of Results: 11 I

Result = IDL When Not Detected Quanterra Analytical Services, Inc
( O)ualifiers: U - Analyte result c MDA/IDL, rptChemRadSample; v3A1

J - Na U qualifier and result c RDL.
o
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SAMPLE RESULTS

LAB NAME:

LAE SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81044902

B0R6C1

SDG: /RPT GRP: W02581 / 6312

MATRIX:

DATE RECEIVED: 10/23/98 2:35:00 PM

OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR ( 2 s) ERROR ( 2 s) MDA/IDL UNIT YIELD NUMBER
PU-238 3.25E-01 J 1.8E-01 1.8E-01 1.01E-01 pCUg 66.50% RICHRC5062-P
PU239/40 1.40E-01 J 1.1E-01 1.2E-01 8.52E-02 pCilg 66.50% RICHRC5062-P

U-234 1.07E-02 U 3.4E-02 3.4E-02 9.21 E-02 pCUg 110.00% RICHRC5062-U

U-235 -4.02E-03 U 3.3E-03 3.3E-03 8.35E-02 pCf/g 110.00% RICHRC5062-U

U-238 1.14E-02 U 3.4E-02 3.4E-02 8.95E-02 pCi/g 110.00% RICHRC5062-U

CO-60 -2.06E+00 U 5.4E+00 5.4E+00 9.68E+00 pCi/g N/A RICHRC5017

CS-137 -2.03E+00 U 4.5E+00 4.5E+00 7.73E+00 pCUg N/A RICHRC5017

EU-152 1.20E+00 U 8.4E+00 8.4E+00 1.57E+01 pCi/g N/A RICHRC5017

EU-154 1.33E+00 U 1.3E+01 1.3E+01 2.62E+01 pCi/g N/A RICHRC5017

EU-155 -4.45E+00 U 5.6E+00 5.6E+00 9.29E+00 pCi/g N/A RICHRC5017

STRONTIUM 2.87E-01 U 4.1E-01 4.1E-01 1.40E+00 pCl/g 42.80% RICHRC5006

Number of Results: 11

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

J - No U qualiBer and result < RDL
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044903 MATRIX: OTHER

CLIENT ID: BOR6C2 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 3.65E-01 J 2.3E-01 2.4E-01 9.87E-02 pCi/g 43.10% RICHRC5062-P

PU239/40 7.30E-02 U 1.0E-01 1.0E-01 9.87E-02 pCUg 43.10% RICHRC5062-P

U-234 -1.45E-02 U 1.2E-02 1.2E-02 3.02E-01 pCUg 27.50% RICHRC5062-U

U-235 -9.69E-03 U 9.7E-03 9.9E-03 2.77E-01 pCi/g 27.50% RICHRC5062-U

U-238 4.12E-02 U 1.2E-01 1.2E-01 3.23E-01 pCUg 27.50% RICHRC5062-U

CO-60 2.52E+00 U 2.2E+00 2.2E+00 5.10E+00 pCi/g N/A RICHRC5017

CS-137 -5.57E-02 U 1.4E+00 1.4E+00 2.72E+00 pCUg N/A RICHRC5017

EU-152 -8.73E-01 U 3.2E+00 3.2E+00 5.81E+00 pCUg N/A RICHRC5017

EU-154 -2.77E+00 U 3.9E+00 3.9E+00 6.36E+00 pCUg N/A RICHRC5017

EU-155 9.84E-01 U 2.8E+00 2.8E+00 5.63E+00 pCUg N/A RICHRC5017

STRONTIUM 3.65E-01 U 5.9E-01 6.0E-01 2.06E+00 pG/g 30.30% RICHRC5006

Number of Results: ,1

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

J - No U qualifier and result < RDL.
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044904 MATRIX: OTHER

CLIENT ID: BOR6C3 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 2.23E-01 J 1.6E-01 1.6E-01 1.02E-01 pCUg 55.90% RICHRC5062-P

PU239/40 1.66E-01 J 1.4E-01 1.4E-01 1.12E-01 pCI/g 55.90% RICHRC5062-P

U-234 -3.59E-03 U 3.2E-03 3.2E-03 8.59E-02 pCi/g 94.20% RICHRC5062-U

U-235 -2.87E-03 U 2.9E-03 2.9E-03 8.19E-02 pCUg 94.20% RICHRC5062-U

U-238 -3.59E-03 U 3.2E-03 3.2E-03 8.59E-02 pCUg 94.20% RICHRC5062-U

CO-60 1.65E+00 U 2.4E+00 2.4E+00 5.79E+00 pCUg N/A RICHRC5017

CS-137 -6.95E-01 U 2.6E+00 2.6E+00 4.61 E+00 pCUg N/A RICHRC5017

EU-152 -5.78E-01 U 6.4E+00 6.4E+00 1.14E+01 pCUg N/A RICHRC5017

EU-154 4.60E-01 U 81E+00 8.1 E+00 1.64E+01 pCUg N/A RICHRC5017

EU-155 9.19E-02 U 3.8E+00 3.8E+00 6.68E+00 pCUg N/A RICHRC5017

STRONTIUM 3,74E-01 U 3.6E-01 3.8E-01 8.49E-01 pCi/g 79.20% RICHRC5006

Number of Results: ,11I

Result a IDL When Not Detected Quanterra Analytical Services, Inc
(O)uallBers: U% Analyte result < MDAIIDL, rptChemRadSample: v3.41

J- No U qualifier and result < RDL
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

81044905

SDG: /RPT GRP

MATRIX:

W02581 / 6312

OTHER

CLIENT ID: BOR6C4 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 4.75E-01 J 2.2E-01 2.3E-01 9.62E-02 pCUg 58.80% RICHRC5062-P

PU239/40 5.08E-02 U 7.5E-02 7.5E-02 1.06E-01 pCi/9 58.80% RICHRC5062-P

U-234 -2.08E-03 U 2.4E-03 2.4E-03 7.49E-02 pCitg 96.20% RICHRC5062-U

U-235 1.67E-02 U 3.5E-02 3.5E-02 6.31E-02 pCUg 96.20% RICHRC5062-U

U-238 3.40E-02 U 4.9E-02 4.9E-02 6.31E-02 pCi/9 96.20% RICHRC5062-U

CO-60 5.75E-01 U 1.7E+00 1.7E+00 3.39E+00 pCi/g N/A RICHRC5017

CS-137 6.97E-01 U 8.7E-01 8.7E-01 1.96E+00 pCi/9 N/A RICHRC5017

EU-152 1.06E+00 U 2.9E+00 2.9E+00 5.45E+00 pCi/g N/A RICHRC5017

EU-154 -5.13E-01 U 4.2E+00 4.2E+00 8.03E+00 pCUg N/A RICHRC5017

EU-155 -2.05E-01 U 2.6E+00 2.6E+00 4.48E+00 pC'i/g N/A RICHRC5017

STRONTIUM -2.05E-01 U 3.4E-01 3.4E-01 1.46E+00 pCUg 40.80% RICHRC5006

Number of Results: 11:

Result - IDL When Not Detected Quantena Analytical Services. Inc
)Q)ualiriers: U= Analyte result < MDAIIDL, rptChemRadSample; V3A1

- No U qualitter and resuft < RDL..l 0010
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81044906

BOR6C5

SDG: /RPT GRP

MATRIX:

DATE RECEIVED: 10/23/98 2:35:00 PM

W02581 / 6312

OTHER

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

PU-238 2.25E-01 J 1.5E-01 1.6E-01 1.10E-01 pCUg 63.60% RICHRC5062-P

PU239/40 4.87E-02 U 7.2E-02 7.2E-02 1.02E-01 pCi/g 63.60% RICHRC5062-P

U-234 -3.84E-02 U 2.7E-02 2.9E-02 6.41E-01 pCJg 15.30% RICHRC5062-U

U-235 -1.92E-02 U 1.9E-02 2.OE-02 5.49E-01 pCi/g 15.30% RICHRC5062-U

U-238 -3.84E-02 U 2.7E-02 2.9E-02 6.41 E-01 pCl/g 15.30% RICHRC5062-U

CO-60 3.58E-01 U 2.4E+00 2.4E+00 5.15E+00 pCUg N/A RICHRC5017

CS-137 1.82E-02 U 2.3E+00 2.3E+00 4.43E+00 pCUg N/A RICHRC5017

EU-152 3.36E+00 U 4.9E+00 4.9E+00 1.03E+01 pCi/g N/A RICHRC5017

EU-154 2.66E+00 U 7.5E+00 7.5E+00 1.64E+01 pCUg N/A RICHRC5017

EU-155 -8.36E-01 U 4.9E+00 4.9E+00 9.12E+00 pCUg N/A RICHRC5017

STRONTIUM 5.34E-01 U 3.4E-01 3.6E-01 9.00E-01 pCUg 52.60% RICHRC5006

Number of Results: 11

Result = IDL When Not Detected Quanterra Analytical Services, Inc
ICIiualifiers: U a Analyte result < MDA/IDL, rptChemRadSample; v3A1

J - No U qualifier and result < RDL.
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81044907

BOR6C6

SDG: IRPT GRP: W02581 / 6312

MATRIX:

DATE RECEIVED: 10/23/98 2:35:00 PM

OTHER

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

PU-238 3.08E-01 J 1.9E-01 1.9E-01 7.58E-02 pCi/g 59.80% RICHRC5062-P

PU239/40 5.38E-02 U 7.9E-02 8.OE-02 1.13E-01 pCUg 59.80% RICHRC5062-P

U-234 1.09E-02 U 3.2E-02 3.2E-02 8.59E-02 pCUg 103.50% RICHRC5062-U

U-235 -3.22E-03 U 2.9E-03 2.9E-03 7.70E-02 pCUg 103.50% RICHRC5062-U

U-238 -6.44E-03 U 4.1 E-03 4.1 E-03 9.09E-02 pCUg 103.50% RICHRC5062-U

CO-60 2.16E+00 U 1.0E+00 1.OE+00 2.38E+00 pCi/g N/A RICHRC5017

CS-137 3.85E-01 U 4.9E-01 4.9E-01 1.06E+00 pCi/g N/A RICHRC5017

EU-152 3.60E-01 U 1.1E+00 1.1E+00 2.11E+00 pCUg N/A RICHRC5017
EU-154 -3.57E-01 U 9.2E-01 9.2E-01 1.81 E+00 pCUg N/A RICHRC5017

EU-155 4.42E-01 U 6.8E-01 6.8E-01 1.43E+00 pCUg N/A RICHRC5017
STRONTIUM 1.52E-01 U 2.3E-01 2.4E-01 6.78E-01 pCUg 68.50% RICHRC5006

Number of Results: 11

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualiflers: U- Analyte result < MDA/IDL. rptChemRadSample; v3A1J= No U qualifier and result < RDL.
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044908 MATRIX: OTHER

CLIENT ID: BOR6C7 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 1.57E-01 J 1.2E-01 1.2E-01 6.09E-02 pCUg 71.50% RICHRC5062-P

PU239/40 9.OOE-02 J 9.OE-02 9.1E-02 6.09E-02 pCi/g 71.50% RICHRC5062-P

U-234 1.38E-02 U 3.5E-02 3.5E-02 8.24E-02 pCf/g 98.20% RICHRC5062-U

U-235 -2.75E-03 U 2.8E-03 2.8E-03 7.86E-02 pCUg 98.20% RICHRC5062-U

U-238 -3.44E-03 U 3.1 E-03 3.1 E-03 8.24E-02 pCUg 98.20% RICHRC5062-U

CO-60 3.98E-01 U 1.2E+00 1.2E+00 2.62E+00 pCi/g N/A RICHRC5017

CS-137 -7.29E-02 U 1.1E+00 1.1E+00 2.07E+00 pCi/g N/A RICHRC5017

EU-152 -1.87E-01 U 2.3E+00 2.3E+00 4.28E+00 pCUg N/A RICHRC5017

EU-154 -3.69E-01 U 3.3E+00 3.3E+00 6.59E+00 pCUg N/A RICHRC5017

EU-155 -4.08E-01 U 1.4E+00 1.4E+00 2.58E+00 pCUg N/A RICHRC5017

STRONTIUM 3.02E-01 U 3.0E-01 3.OE-01 8.22E-01 pCi/g 55.50% RICHRC5006

Number of Results: 11 ,

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U- Analyte result < MDAIIDL, rptChemRadSample; v3A1

J - No U qualifier and result < RDL. 'l^'
1 3
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81044909

B0R6C8

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02581 / 6312

OTHER

10/23/98 2:35:00 PM

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

PU-238 1.34E+00 4.0E-01 4.4E-01 8.05E-02 pCUg 69.70% RICHRC5062-P

PU239/40 2.74E-02 U 6.OE-02 6.OE-02 1.20E-01 pCUg 69.70% RtCHRC5062-P

U-234 1.16E-02 U 3.7E-02 3.7E-02 9.99E-02 pCUg 92.50% RICHRC5062-U

U-235 -1.45E-03 U 2.1 E-03 2.1 E-03 7.31 E-02 pCi/g 92.50% RICHRC5062-U

U-238 -2.91E-03 U 2.9E-03 2.9E-03 8.30E-02 pCUg 92.50% RICHRC5062-U

CO-60 1.34E+00 U 1.5E+00 1.5E+00 3.41E+00 pCi/g N/A RICHRC5017

CS-137 5.94E-01 U 9.OE-01 9.0E-01 2.OOE+00 pCi/g N/A RICHRC5017

EU-152 3.21E+00 U 2.4E+00 2.4E+00 5.17E+00 pCUg N/A RICHRC5017

EU-154 -8.89E-01 U 3.1 E+00 3.1 E+00 6.11 E+00 pCUg N/A RICHRC5017

EU-155 -2.09E+00 U 1.8E+00 1.8E+00 2.88E+00 pCilg N/A RICHRC5017

STRONTIUM -3.59E-02 U 1.9E-01 1.9E-01 8.72E-01 pCUg 82.90% RICHRC5006

Number of Results: 11

Result = IDL When Not Detected Quanterra Analytical5ervices, Inc
(Q)ualifiers: U- Analyte resutt < MDA/IDL, rptChemRadsample; v3.41

J- No U qualifier and result < ROL u 014
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044910 MATRIX: OTHER

CLIENT ID: B0R6C9 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 6.66E-01 J 2.9E-01 3.1E-01 8.58E-02 pCf/g 71.10% RICHRC5062-P

PU239/40 6.21E-02 U 9.OE-02 9.0E-02 1.15E-01 pCi/g 71.10% RICHRC5062-P

U-234 -4.46E-03 U 4.OE-03 4.OE-03 1.07E-01 pCi/g 74.80% RICHRC5062-U

U-235 -1.79E-03 U 2.5E-03 2.5E-03 8.98E-02 pCi/g 74.80% RICHRC5062-U

U-238 1.88E-02 U 4.5E-02 4.5E-02 1.02E-01 pCUg 74.80% RICHRC5062-U

CO-60 6.81 E-01 U 9.7E-01 9.7E-01 2.59E+00 pCUg N/A RICHRC5017

CS-137 2.79E-01 U 1.1 E+00 1.1 E+00 2.29E+00 pCUg N/A RICHRCS017

EU-152 -8.72E-01 U 2.0E+00 2.OE+00 3.48E+00 pCi/g N/A RICHRC5017

EU-154 1.19E+00 U 3.6E+00 3.6E+00 8.09E+00 pCUg N/A RICHRCS017

EU-155 5.81E-01 U 1.6E+00 1.6E+00 3.13E+00 pCUg N/A RICHRC5017

STRONTIUM 7.95E-02 U 3.1E-01 3.2E-01 8.53E-01 pCUg 69.30% RICHRC5006

Number of Results: .11^

Result = IDL When Not Detected Quanterra Analytieal Services, Inc
(Q)ualifiers: U= Analyte result < MDA/IDL, rptChemRadSample: v3A1

J= No U qualifier and result < RDL.

u015
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044911 MATR IX: OTHER

CLIENT ID: BOR6D0 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 1.33E-01 J 1.1E-01 1.1E-01 6.01 E-02 pCUg 67.90% RICHRC5062-P

PU239/40 2.22E-02 U 4.4E-02 4.5E-02 6.01 E-02 pCUg 67.90% RICHRC5062-P

U-234 -1.29E-02 U 1.1 E-02 1.1 E-02 2.69E-01 pCi/g 30.70% RICHRC5062-U

U-235 4.31 E-02 U 1.1 E-01 1.1 E-01 2.58E-01 pCUg 30.70% RICHRC5062-U

U-238 -2.37E-02 U 1.4E-02 1.5E-02 3.12E-01 pCi/g 30.70% RICHRC5082-U

CO-60 4.36E-01 U 3.2E+00 3.2E+00 6.36E+00 pCf/g N/A RICHRC5017

CS-137 9.49E-02 U 2.1 E+00 2.1 E+00 4.08E+00 pCUg N/A RICHRC5017

EU-152 8.24E-01 U 5.9E+00 5.9E+00 1.08E+01 pCUg N/A RICHRC5017

EU-154 -7.57E+00 U 7.8E+00 7.8E+00 1.18E+01 pCi/g N/A RICHRC5017

EU-155 -7.26E-01 U 3.7E+00 3.7E+00 6.38E+00 pCl/g N/A RICHRC5017

STRONTIUM 5.82E-01 U 3.2E-01 3.5E-01 8.37E-01 pCUg 52.60% RICHRC5006

Number of Results: 11

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

J- No U qualifier and result < RDL.
(10I6



iiiuallfeI7'A

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044912 MATRIX: OTHER

CLIENT ID: BOR6D1 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 1.09E-01 U 1.1E-01 1.2E-01 1.37E-01 pCUg 54.60% RICHRC5062-P

PU239/40 -1.15E-03 U 2.3E-03 2.3E-03 1.04E-01 pCUg 54.60% RICHRC5062-P

U-234 -1.58E-02 U 1.8E-02 1.9E-02 5.67E-01 pCUg 12.70% RICHRC5062-U

U-235 1.26E-01 U 2.6E-01 2.6E-01 4.78E-01 pCUg 12.70% RICHRC5062-U

U-238 -5.25E-03 U 1.1 E-02 1.1 E-02 4.78E-01 pCUg 12.70% RICHRC5062-U

CO-60 4.29E-01 U 1.6E+00 1.6E+00 3.36E+00 pCUg N/A RICHRC5017

CS-137 -7.25E-01 U 9.3E-01 9.3E-01 1.52E+00 pCUg N/A RICHRC5017

EU-152 -1.53E+00 U 2.8E+00 2.8E+00 4.65E+00 pCUg N/A RICHRC5017

EU-154 -7.93E-01 U 1.8E+00 1.8E+00 3.58E+00 pCUg N/A RICHRC5017

EU-155 3.85E-02 U 1.5E+00 1.5E+00 2.82E+00 pCUg N/A RICHRC5017

STRONTIUM 3.17E-01 U 4.3E-01 4.4E-01 1.48E+00 pCUg 43.50% RICHRC5006

Number of Results: 11

Result = IDL When Not Delectetl Quanterra Analytical Services, Inc
(Q)ualihers: U= Analyte result < MDAIIDL, rptChemRadSample; v3A1

J - No U qualifier and result < RDL.
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

81044913

SDG: /RPT GRP:

MATRIX:

W02581 / 6312

OTHER

CLIENT ID: BOR6D2 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 1.86E-01 J 1.4E-01 1.4E-01 7.19E-02 pCUg 57.20% RICHRC5062-P

PU239/40 2.45E-02 U 5.3E-02 5.3E-02 1.07E-01 pCi/g 57.20% RICHRC5062-P

U-234 1.39E-02 U 3.5E-02 3.5E-02 8.34E-02 pCi/g 96.50% RICHRC5062-U

U-235 -1.39E-03 U 2.OE-03 2.OE-03 7.01E-02 pCUg 96.50% RICHRC5062-U

U-238 -2.09E-03 U 2.4E-03 2.4E-03 7.52E-02 pCi/g 96.50% RICHRC5062-U

CO-60 2.85E-02 U 1.5E+00 1.5E+00 3.11E+00 pCUg N/A RICHRC5017

CS-137 -8.16E-01 U 1.4E+00 1.4E+00 2.36E+00 pCi/g N/A RICHRC5017

EU-152 9.85E-01 U 3.5E+00 3.5E+00 6.56E+00 pCUg N/A RICHRC5017

EU-154 -2.21 E+00 U 4.1 E+00 4.1E+00 7.21E+00 pCi/g N/A RICHRC5017

EU-155 -8.05E-01 U 2.4E+00 2.4E+00 4.18E+00 pCilg N/A RICHRC5017

STRONTIUM 1.81E-01 U 3.4E-01 3.4E-01 9.76E-01 pCi/g 48.10% RICHRC5006

Number of Results: 11

Result = IDL When Not Detected Quantarra Analytieal Services, Inc
(D)uali6ers: U- Analyte result < MDAIIDL, rptCherrdtadSample; v3.41

J s No U qualifler and result < RDL.
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID

QUANTERRA, Richland

81044914

SDG: /RPT GRP

MATRIX:

W02581 / 6312

OTHER

CLIENT ID B0R6D3 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 1.22E-01 J 1.0E-01 1.0E-01 9.50E-02 pCUg 75.50% RICHRC5062-P

PU239/40 2.00E-02 U 4.2E-02 4.2E-02 7.57E-02 pCUg 75.50% RICHRC5062-P

U-234 1.28E-02 U 3.2E-02 3.2E-02 7.67E-02 pCUg 103.00% RICHRC5062-U

U-235 1.60E-02 U 3.2E-02 3.2E-02 4.34E-02 pCUg 103.00% RICHRC5062-U

U-238 -8.97E-03 U 4.8E-03 4.9E-03 9.92E-02 pCUg 103.00% RICHRC5062-U

CO-60 -1.27E-01 U 4.6E-01 4.6E-01 1.00E+00 pCUg N/A RICHRC5017

CS-137 2.62E-02 U 7.5E-01 7.5E-01 1.46E+00 pCUg N/A RICHRC5017

EU-152 1.78E+00 U 1.8E+00 1.8E+00 3.80E+00 pCUg N/A RICHRC5017

EU-154 2.24E+00 U 2.3E+00 2.3E+00 5.83E+00 pCUg N/A RICHRC5017

EU-155 -9.44E-02 U 1.3E+00 1.3E+00 2.36E+00 pCUg N/A RICHRC5017

STRONTIUM 1.83E-01 U 4.3E-01 4.3E-01 1.54E+00 pCUg 38.30% RICHRC5006

Number of Results: ^1t!

Result = IDL When Not Detected Quanterra Analytical services, Inc
(Q)ualifiers: U- Analyte result < MDAIIDL, rplChamRadsaynpk: v1A1

J - No U qualifier and result < RDL.
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044915 MATRIX: OTHER

CLIENT ID: BOR6D4 DATE RECEIVED: 10/23198 2:35:00 PM

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

PU-238 2.14E-01 J 1.5E-01 1.6E-01 9.80E-02 pCi/g 59.40% RICHRC5062-P

PU239/40 5.39E-02 U 7.6E-02 7.7E-02 7.29E-02 pCi/9 59.40% RICHRC5062-P

U-234 -4.63E-02 U 3.8E-02 4.OE-02 9.63E-01 pCUg 8.70% RICHRC5062-U

U-235 -3.09E-02 U 3.1E-02 3.2E-02 8.82E-01 pCUg 8.70% RICHRC5062-U

U-238 -3.86E-02 U 3.5E-02 3.7E-02 9.24E-01 pCUg 8.70% RICHRC5062-U

CO-60 6.66E-01 U 1.2E+00 1.2E+00 2.68E+00 pCUg N/A RICHRC5017

CS-137 1.50E-01 U 8.9E-01 8.9E-01 1.77E+00 pCUg N/A RICHRC5017

EU-152 1.21 E-01 U 2.5E+00 2.5E+00 4.47E+00 pCl/g N/A RICHRC5017

EU-154 5.47E-01 U 3.9E+00 3.9E+00 7.82E+00 pCUg N/A RICHRC5017

EU-155 -7.16E-01 U 1.5E+00 1.5E+00 2.65E+00 pCUg N/A RICHRC5017

STRONTIUM -2.21E-01 U 4.4E-01 4.4E-01 1.83E+00 pCi/g 34.40% RICHRC5006

Number of Results: ^11

Result - IDL When Not Detected Quanterra Analytical Serviees, Inc

(Q)ualifiers: Ua Analyte result c MDA/IDL, rptChemRadSample: v3A1
J - No U qualifier and result < RDL ' 1O ^) O
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044916 MATRIX: OTHER

CLIENT ID: BOR6D5 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 2.69E-01 J 1.7E-01 1.7E-01 7.29E-02 pCi/g 62.60% RICHRC5062-P

PU239/40 1.06E-01 U 1.1 E-O1 1.1 E-01 1.08E-01 pCi/g 62.60% RICHRC5062-P

U-234 -6.21E-03 U 4.1E-03 4.2E-03 9.48E-02 pCUg 97.50% RICHRC5062-U

U-235 1.59E-02 U 3.5E-02 3.5E-02 6.94E-02 pCl/g 97.50% RICHRC5062-U

U-238 1.45E-02 U 3.5E-02 3.5E-02 7.88E-02 pCUg 97.50% RICHRC5062-U

CO-60 1.02E+00 U 1.2E+00 1.2E+00 2.84E+00 pCi/g N/A RICHRC5017

CS-137 -5.83E-01 U 7.5E-01 7.5E-01 1.22E+00 pCUg N/A RICHRC5017

EU-152 -2.08E+00 U 2.2E+00 2.2E+00 3.44E+00 pCi/g N/A RICHRC5017

EU-154 -4.17E-01 U 2.7E+00 2.7E+00 5.54E+00 pCUg N/A RICHRC5017

EU-155 -2.62E-03 U 1.3E+00 1.3E+00 2.54E+00 pCi/g N/A RICHRC5017

STRONTIUM -1.54E-02 U 3.6E-01 3.6E-01 1.44E+00 pCl/g 41.40% RICHRC5006

Number of Results: 111

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(Diuali8ers: U- Analyte result < MDA/IDL, rp[ChanqiadSample, v3,{1
J- No U qualifier and result < RDL.
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81044917

B0R6D6

SDG: /RPT GRP: W02581 / 6312

MATRIX:

DATE RECEIVED: 10/23/98 2:35:00 PM

OTHER

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

PU-238 1.15E-01 J 1.2E-01 1.2E-01 1.05E-01 pCi/g 56.90% RICHRC5062-P

PU239/40 2.78E-02 U 5.8E-02 5.8E-02 1.05E-01 pCUg 56.90% RICHRC5082-P

U-234 -2.19E-02 U 2.OE-02 2.OE-02 5.23E-01 pCi/g 15.30% RICHRC5062-U

U-235 -8.75E-03 U 1.2E-02 1.3E-02 4.40E-01 pCUg 15.30% RICHRC5062-U

U-238 -1.75E-02 U 1.7E-02 1.8E-02 4.99E-01 pCUg 15.30% RICHRC5062-U

CO-60 1.07E+00 U 3.5E+00 3.5E+00 7.62E+00 pCUg N/A RICHRC5017

CS-137 -6.39E-01 U 3.2E+00 3.2E+00 5.86E+00 pCl/g N/A RICHRC5017

EU-152 2.75E-01 U 8.OE+00 8.OE+00 1.45E+01 pCUg N/A RICHRC5017

EU-154 4.59E+00 U 1.1E+01 1.1E+01 2.40E+01 pCUg N/A RICHRC5017

EU-155 1.99E+00 U 5.2E+00 5.2E+00 9.47E+00 pCl/g N/A RICHRC5017

STRONTIUM 2.94E-01 U 4.3E-01 4.4E-01 1.52E+00 pCUg 42.10% RICHRC5006

Number of Results: 11I

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

J- No U qualifier and result < RDL.
61 0 ^'-' 2
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044918 MATRIX: OTHER

CLIENT ID: B0R6D7 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 2.37E-01 J 1.8E-01 1.8E-01 1.24E-01 pCi/g 48.00% RICHRCb062-P

PU239/40 1.69E-01 J 1.5E-01 1.5E-01 1.24E-01 pCUg 48.00% RICHRC5062-P

U-234 -8.08E-03 U 9.3E-03 9.5E-03 2.91 E-01 pCUg 24.80% RICHRC5062-U

U-235 -2.69E-03 U 5.4E-03 5.4E-03 2.45E-01 pCUg 24.80% RICHRC5062-U

U-238 -2.69E-03 U 5.4E-03 5.4E-03 2.45E-01 pCUg 24.80% RICHRC5062-U

CO-60 8.68E-01 U 1.4E+00 1.4E+00 3.01E+00 pCUg N/A RICHRC5017

CS-137 -2.45E-01 U 8.4E-01 8.4E-01 1.51 E+00 pCUg N/A RICHRC5017

EU-152 8.15E-01 U 2.2E+00 2.2E+00 4.12E+00 pCi/g N/A RICHRC5017

EU-154 -4.09E-01 U 2.8E+00 2.8E+00 5.52E+00 pCUg N/A RICHRC5017

EU-155 7.65E-01 U 2.1E+00 2.1E+00 3.76E+00 pCUg N/A RICHRC5017

STRONTIUM 1.55E-02 U 3.7E-01 3.7E-01 1.46E+00 pCUg 40.80% RICHRC5006

Number of Results: 11 '

Result s IDL When Not Detected Quanterta Analytical Services, Inc
(t])ualifiers: U- Analyte result < MDAIIDL, rp[ChemRadSample; v3A1

J e No U qualifier and result < RDL )uCi^.3
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044919 MATRIX: OTHER

CLIENT ID: BOR6D8 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 1.14E-01 J 1.0E-01 1.1E-01 1.01E-01 pCVg 66.50% RICHRC5062-P

PU239/40 -9.38E-04 U 1.9E-03 1.9E-03 8.53E-02 pCUg 66.50% RICHRC5062-P

U-234 -4.08E-02 U 3.1E-02 3.3E-02 7.52E-01 pCUg 12.70% RICHRC5062-U

U-235 -3.49E-02 U 2.9E-02 3.OE-02 7.26E-01 pCUg 12.70% RICHRC5062-U

U-238 -4.66E-02 U 3.3E-02 3.5E-02 7.77E-01 pCl/g 12.70% RICHRC5062-U

CO-60 1.20E+00 U 8.6E-01 8.6E-01 2.14E+00 pCUg N/A RICHRC5017

CS-137 2.38E-02 U 4.7E-01 4.7E-01 9.74E-01 pCUg N/A RICHRC5017

EU-152 -4.83E-01 U 1.4E+00 1.4E+00 2.58E+00 pCi/g N/A RICHRC5017

EU-154 2.87E-01 U 2.OE+00 2.0E+00 4.18E+00 pCUg N/A RICHRC5017

EU-155 -2.37E-01 U 1.3E+00 1.3E+00 2.42E+00 pCVg N/A RICHRC5017

STRONTIUM 2.01E-01 U 2.9E-01 2.9E-01 8.29E-01 pCUg 56.10% RICHRC5006

Number of Results: 1 .

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(O)ualifiers: U= Analyte result < MDA/IDL, rptChemRadSample; v3.41

J- No U qualifier and result < RDL.
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 / 6312

LAB SAMPLE ID: 81044920 MATRIX: OTHER

CLIENT ID: BOR6D9 DATE RECEIVED: 10/23/98 2:35:00 PM

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

PU-238 1.91 E-01 J 1.6E-01 1.6E-01 8.62E-02 pCJ9 49.40% RICHRC5062-P

PU239/40 6.37E-02 U 9.OE-02 9.1E-02 8.62E-02 PCv9 49.40% RICHRC5062-P

U-234 -4.56E-02 U 3.2E-02 3.5E-02 7.61E-01 pCilg 11.70% RICHRC5062-U

U-235 -3.42E-02 U 2.8E-02 2.9E-02 7.10E-01 pCUg 11.70% RICHRC5062-U

U-238 -5.13E-02 U 3.4E-02 3.7E-02 7.83E-01 pCUg 11.70% RICHRC5062-U

CO-60 -2.02E-01 U 1.7E+00 1.7E+00 3.28E+00 pCUg N/A RICHRC5017

CS-137 -2.86E-01 U 1.2E+00 1.2E+00 2.28E+00 pCUg N/A RICHRC5017

EU-152 -2.63E-01 U 2.6E+00 2.6E+00 4.86E+00 pCUg N/A RICHRC5017

EU-154 1.82E+00 U 3.5E+00 3.5E+00 8.32E+00 pCi/g N/A RICHRC5017

EU-155 -5.51E-02 U 2.1 E+00 2.1 E+00 3.89E+00 pCf/g N/A RICHRC5017

STRONTIUM 3.22E-01 U 5.2E-01 5.3E-01 1.87E+00 pCUg 33.50% RICHRC5006

Number of Results: !11 '

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

J- No U qualifier and result < RDL
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Qnaoterra Data Rnview Checklist
RADIOCHFMTSTRY

Work Cndem,mb.rral:

cllent ID:

Out our.
0

[Ab Samole Nomber or SDG:

Madfed Tat Panmamrz

Meeia

Reaww lt® Yee(.f) No (I) N!A(.0 Y lsre!
RMMN l

A.

I. L the abntion doaunauetiee ircWdad whae,pplioble?

a. SusipeAnr?ale

1. An the aample yidd, within aooeptaoos aitaria7

^ ^ l

2 WasalleamplehaWiastimaard 77

3. Is the su^le Muunomm Datn+a6le Amvity < Wa Con tract Deuvim Limot?

C. QC Seapls

1. Is the blanlc vield withm aaoeptam aiteia

Z Is the Minimum Detactabk Aairiry Catbe bladciea+4 S the Contract Deacom

L'unit?

^ I 3

3. Is the blank reault < 1/2 the Contract Demerm limt? I L

4. It the bladc > t/2 that Contract Dwmm Linic ba < Contract Deaeim timit? v i i

7. It.the blank rcult > the Contract DrAeiun Unm but Ne aample rm4 <tbe Contract
Deeaion Umit?

3
^

6. Is the LCS rmit widiin aceptanoe cnoeia7

7. Is the LCS yield wi0iin acepann mtaru

S. Is the LCS.Minimum Detac+able Actirity 5 the Camaa De+eoim Limn? 3 _

9. \1S/MSD msulu and neld mae[ a^c----^- mtetu? 3 I I

to. Duplia[e sample teulu and yieid maa aceepuex ¢nena? ^ '.I

D.Otlwr

1. Are all Noneont'omunen included and noaed?

3 /

2 Are all requved Comn filed out?

3. Carectmerhodelo6'uted? 3

4. Tradcnption ohecksd? i

3. Wen all calculatiomn cLxked at a momnwn Geqeen.y?

6. Unita eheeked?

Commentsonanv"No'cesponse: k/a ^/'/qoG^ . r !'rioyy9/7

SIlv^/ `^ 914 'sC/ -ri7i7 r.T .^o'"
c/ v

F9tst Level RevieW: Date:

Second Level Review: Date: /t

Form #: LS-038,2 /96. Rev.a

0042
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Quanturra Data Review Chec.idist

RADIOCHEMISTRY

Wur,tOrdernwmcisC U a.•^

Client ID:
LLQ

Due Dut: I^^1

Lsb Su aie Num^bc or SDG: wW..2.J

Method Test Patvnaar.

Mat<is:

Renevltem YaN) No(J) N/A(d) SsM
ReViev (!)

A. Callbratlon

I. Is the dibntim doaunadatirn included whae applicabls?

S SanpleAdiPW

I. Are the sampk yields wi8wt aomptance at<aa?

2. WaeallsampkboWinstimesmet?

3. Is the sample S1iat>xmtm DAmahk .laivin <dta CmmraG Detaeim Limrt?

C QC Sampin

I. Is the blank vidd widfm aasqtacae citaia

/

2 Is the Miaimt® Detenable Activiry for the blsdc remh 5 the Canbaa DetaCiun

limit?

3. Is the blank rcwh c 12 the Comrea DetsTim [imm?

4. Is the blank > l2 the Commma Dravm lioa hs < Cauna Dsatim Limit? /

7. Is the blank rea1lt > the Cmufct Detecrion Lat but the smple tmh <the Carnse

Detmion [imit?
^

6. Is the LCS neab wimm aarzpam aitena?

7. Is the LCS y;eld witEm eWeptam ai[ena

8. Isthe LCS Mi>mitcn Detectable ,iciivity 5 the Caotraa Demoion limit?

9. MS/MSD reudts and yield maa accepmrs anan?

to. Dupliote sanlile resubs and yield mea aaeptame aiteia?
/

D. Other

1. Are all Nwkwdomnanca included and noied7

1 Are all requved Potms filed aut?

3. Cortect methodology used?

4. Tcuuweiptimdrdced?

5. Were all cakvlatiws chedud a a mo^wm Geqomey?

6. Uniu chcYd?

Comments on any 'No' response:

First Level Revfew Date:

Second L-vei RnOew:
0

Date.- (1 .3 0 0
Form #: LS-038,Z /96, Rcv.4

^

0047



Qoasmerra Dm Review Chaddst
RADIOCDMAIISTRY

WalcOaarmmib.l.h $IO ^-F

cu.:m:

DuwD^ 1 -30 --7

I,b Savola Nombr or SDO: 'd- /

MaMdTs Paanft^

Mmuc
RavwOm Ys(J) NOV) N/A(J) LrY

RwiwlJl

A. Gtlhatlaa

1. Ia t6e dibntion daaonrsuioe ineiodad whaaappliabM?

SapbrAaYbW

1. An tha amPIe yMl&wiihm aw^pnma o'eaeia7

2 WaaaD=mpkhoW^timnme?

3. 6WamqaM'mi^DraeaWa Amvny<IhaCcmucDreol^C

C QC Sopia

1. Is tha blmk yiNd ait!® ampm orireia

2. Is the Mioirmum DaavbM Aaioig fer+6a bbdcmul[ S the COMM Dnamm

[.i®t?

3. Is the blaWdc fm4 < 1/2 the Cuueas Dr.mm Umt7

4. LOrblanc>1/2tbaCaYaeDmeaSeeLia6bt<CceeasDrrbalio40 ^

5. 9 Or blaalc imJt> ftCasna Dmetlm Limil bia th awpYnmt <1Ae Cawaa
Dreetion [.imis?

6. Is the LCS raWt wbhin aoomptao ammia7

7. fa the LCS Yidd wAhia aooepaaaa o<uaia ^

8. Is the LCS M®mm^ Dnxubla Aaiviry S the Comm Daeios [ima?

9. MS/MSD Reulu and yield maa asopavos aesa?

10. Duplinta samplo emlta and y^dd mwt ioapaaa aiteia? ^ ^

D. Oehar

1. An all NonwNbrtmeoea ur.ladad aad naud?

7. An ail requind foem H4d out?

3. Caeeax mabodolugy urd?

4. Tramviption cbslud7

3. Won all dau4bar ehadrd at a nmmAw 6eqs^.y? j

6. Urtiudrekd7

CODnOCntS on any 'i`lo' [G4Qon8C

Fifst Level Rcvirn:

Sxond Level Review:^
Form #: LS-038,2 /96, Rev.4

Data /n " -^D

Darc to /j, y^

& ajql On, 0048



Quaoterra Data Review Checklist
RADIOCFIEtrIISTR.Y

workOrdc,mmbernt

CliemlD: NC

Due Dat< O - 3C^

IAbSaumleNmnbeorSDG:

Method Tm Pemneten: ^TO

Maeis

Ranmlt® Ya(J) No(J) N^A(J) 2"Lerei
Reren!!1

A. cmusnmw
1. Is th e olihntioe doamrdatian included whee applinbte7

a S.mWe Arl^b

1. AnthefmqleyieldewiWtnumpmabein7 3

2 Wenallsmyleholdie`tmwrtrt7 3 ^ ^

3. ta the sample Mudtmmt Deuoabie .4atirv < theCamea Deueom Unet7 /

C. QC Sesisplw

I. Is the blaN[ yieW within aaeepexe aiteia

/

Z. Is the Stieiemm Dstxzable Aaivity forthe blaoiemou4 S the Camaa Detamon

Ii+mt?

3. Is We blanlc result < 112 the Comm Detectian Um¢?

6. Is the blank > 1!2 the Coneaet Deueom Limt be < Caeae Deucom Unsit?

1. Is the blank teatlt> the Camaa Delevlon limb but the asmpee temlt <the Camract
Deteebon I.imit?

^

6. Is the [,CS result widim eaxpunoe an¢ia7

7. Is the LCS yield within acmptann atiteiu /

8. Is the LCS Minmwm Detectable Amirrcy 5 Use Camaa Demion Unto?

9. !AS/MSD'aults and ywld mee a¢epunc cisas7 / I ^ !I

10. Duplicate sample raulta and yield mat smptme anaia7 ^

D. Other

1. Are all `lonwnfortoa+^ inolttded and naed7

7- .4e all requved fomn Ned ad7

3. Cartea metbodology uxd7

4. Ttiumpuen cnoclud? -30 -Q
5. Were all aladatieen cheebed a a nmmsmm beqoaa77

6. Unita dudted?

Comments on any "No' response:

First Levei Review: ULL ut C^ U^-

Second Lavd Review:
Form $: LS-038,2l96, Rev.

Date: ^ ^/^,-/w

Date:
q

I
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Quaoterra Data Rsview Checklist
^RADIOCHEMISTRY

L^_n't

workOrdermurberraY. <31OLIL1 9
Cliem ID: ^-

Due oat< IO -30 -4 S^

fAb Sanmle Numbe or SDG: '`lJ ^t' In

Mathod Test Pwmma: Tp T 1v

Meb;x O ^-^^
Rnnewltem Yea(^) No(^) N!A(1) iArfel

iWiealJ

A. Cdlbndon

1. Is the d'bation doommmuation ineluded wbae appliohle7

H. SemqM Ay1PsM

1. Me the eample yieWe wiNin aeaptance eitaria? 3

z wmeausmQhhoWingtbpenKa ,^/ I j

3. Is the sempis Miniamm DamabM .lmvny < IyCaneaa Deueme Lima? 1/ /

C. QC sao,p..

I. Is the bindc vield wnhiu acceptance aiteia

i b the Miaimum Daecable Aoiviry Ca tbe blaelctmlt S the Camaa Damien
Lirtutl

^ /

3. Is the blank'mult < 1!2 the Cmetaa Dnenlm limul I / !I

0. Is the blanlc > I/Z the Cumrae Datemae liuit bs < Camaa Deueim Umit1 3 ,I

5. Is the blank temlt> We Camraa Detection Limu but the a^la ^mLL <tbe Camaa
Deteaion Limid

3 /

6. Is the LCS feWt wMin acceptance mtetat 3

7. Is the LCS vield witlun acceptance m'ma

a. Is the LCS Minunum Deteetable .4clmy S the Coena Detmim l.i®t7 ^

9. MS/MSD'eults and ,vleld mea acceptance aitan7 I i/ / .I

10. Duplicue sample teWta and yield mxt acsptm amna7 ( ^/ (

D•
e4a

eell `7onconfmmaom ircluded ad nomd7

2. Am all requved Coms tiled out7 , 3 ^ ^,^

3. Ccrtea melhodology uaedl

4. Trnvmpuon cbskcdx
Yn l(- z- 4^ ^

5. wera all alcvlationa dwdud a a mommw fipparyx ^ I I !

6. Uniudueked7 I (

Comments on any "No' response: 4Gi h/0 LCt t&& /l ( LP M l/L1lfL-t,14

First Levei Review: Date: l1/,1110

(J ^i 2a 9!Second Level Review: Date:
Fonn * LS-038,2 /96. Rev.4

0052



Qaaatvrs Data Reviesv Checklist
RADIOCFIFr41L4TRY

munber (af: ^^ 0 4 4q #`^i l^ (S lO t(^5,0Werk Orderp

afem ID: O

DneDetc 1b -30 -^7

LabSameleNumbaror3DG: l.J¢p^7`31 Lt)^ a1j 4^ Z

Mehod Tet Pnametmc Ta r6^ S

Mmis

Ilnnewltem Ya(J) Ne(1) N/A(1) 2^IsM
Reriaw(11

A. GIIMtlm

1. Is the olabnucn duounamtioe itdudhd vrhea apqiioble?

/

-

B. Seetyle.ladTb

1. Are the semele yielde rrithm aanpranoe airmia? ^

/

Z WeeeaLLaunplehuldipstmmma?

3. Is the a>rtqle Mmiam® D..dme ,wivitc < weCatree Dem tumCl /

C. QC s.ewee
l. Is the blank vield within eooeptw airaie

2 Is the biioimum Daacable Aaiviry fcrtbe blmk tmit S the Cunaa Deremen
I1mitT

3. Is the blamc rewt < 12 the Ccntraa Deamwt linmT

4. Is the blanic > 12 the Cmeaa Dsumm Lim bet < Caaueet owetam {imit?

5. Is the blank rmtit> We Cudxact Detmtun Gmp but the s>esQletem4 <the Cmmae
Denaion CimitT

^ ^II
^

6. Is the LCS rmlt within armmat^¢ annal ^- ^ ^^I

7. Is the LCS yiald within amepa>m auena ^ I /

8. Is the LCS Mlimmum Deoeetable Aaivny S the Cmrea Daeaim Ijjm1

9. MSlMSD muln and neld meet a¢epurce aifaia? I ^' /

10. Dupliote vmple raulta and yieid meet 30=9^ vneis? I ( ^

0. Other

l. Ate all Yommnfannances included and noted?

_

I ^

2.Le all requued fcros 6led outT l I I ^

3. CmRCtmehndokU used?

4. Tniumpucn cluskcdl

5. Were all d-laioes chedced at a^6eqomcy?

6. Unin chedteaiT I I I

Comments on any No' response:

First Lc ei Review- z.,

Second Levei RevieW-
Form 9: LS-038,2 /96./PCV i

Datc ^/-/c -
^

D^ i130 Q^
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Quanterra Data Review Checklist
RADIOCHEMISTRY

A'ortOrdernumbersh O ! U

C:ieelD:

Due Date:

Lsb Sanmie Numbe or SDG: wb o^'J^

Medsd Tess Pwnams: ^

%LUis

ReNawitem Yea(.0 No(/) N1A(J) Levd
RmiewlJl

A. Callbradw

1. Is the nltlruion dowmadation included whce appfinbk?

H. 5rapie And3ab

I. AMS the atyie yialda vdt6in ampuow admial ^

^

Weteallsampleholdfeg tmtoma7

3. Is The sangile Mmitmnn Dstceable Activbv < the Cooua¢ DetaCioo Limdi

C QCS-pka

I. IL the blank yicld within aoxpmm eiteia

:. Is the Stinimum DetecTable Activity fnr the blank temtt S Ibe Caeea Detmioo
Limit?

3. 4 the blank rwlt < 1/2 the Cowan Demomt Liai?

4. Is the blank > Ir2 the Camact Datstien Lmit but < Coaaa Ddatien Li®t?

5. Is the blank result> the Camta4 Dempim Limit but the aoyle tem4 <the Cumnn
Daaction Limit?

3

6. Is the LCS tw+lt witbin aaxpunoe aiteia?

7. Is the LCS yield widtm aompunca mtaic

S. Irtbe LCS Min'unum Detectable Actrviry S the Camact Detaoien L®t?

mae[ aaxptaooe m^ait?9. \4S11SD ieauW and yield ' ^ .

10. Dupliate sampie results and yield meat a¢eptm: aitaia?

D. Other

1. An all Nonconfomunce included and mted7

2. dn all requ'ued forms flled om?

3. Casect methodoiogy used7

4. Tnmamptim checked?

S. Were all ealcvlatimu ehedced rt a n®'enw 6eqomay?

6. Uuite ahecked7 /

Comments on any "No' response:

First Leve! Review:

_Second Level Review:
Farm #: LS-038,2 /96, Rev

Datc // ^D-le

D. i/4OZ Is
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0
^

L1

0)

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-021-03 page ! of e1

Collector Company Contact Telephone No. Project Coordinator Data Turnaround

Doug Bowers - ^" (r 5 F.i w. Don Eckert 373-4955 RENT, SJ
7 Days

AF NoProject Designation Sampling Location .

109-N Roof Sampling IOON (109N two B99-021

Ice Chest No. Field Logbook No. Method of Shipment

EFL 1133-6 Gov vehicle

S hipped To ORsite Property No. Bill of Lading/Air Bill No.

Quantcrra Incorporated

aste Designation Client determined no waste codes associated with this project. COA

POSSIBLE SAhaPLE IIAZARDS/REMARKS None

Asbe tos
Preservation

s
S ^

Type of Container
Zip Loc BagI

No. of Container(s)
I

Specialllandlingand/orSlorage Volume
Ig

^ SaitcmlDin(^^^^
(n) SpaaalCl

SAMPLE ANA YSIS
a 6) a 77-8^

mswnioas.

3,5fvy c cl ^k d^^.r s G'^
z^a.,r F+.ld

T mcSample No. Matrix • Sample Date Samp

OR6C0 ^ Other Solid ^-

0R6C1 Z Other Solid

7

BOR6C2 Other Solid

B0R6C3 Other Solid

BOR6C4 Other Solid 0- a ^

PECIAL INSTRUCTIONS Malrix •

CIIAIN OF POSSESSION Sign/P int Names
(1) Gamma Specnoscopy (Cesium-137, Cobalt-60, Europium-151, Europium-154,

S
SE

- Soil
- Srdimem

elinquished B Date/rime 3j eeeiv y DatJfime Europium-155); Isotopic Wutonium; Isotopic Uranium; Strunlium-89,90 -Total Sr; SO - solid

- Sl d.[
^^z3/ga ^^4Ls/ .S/. ^ •Ix ^^

-)
_

^(•

Activity Scan SL
W

u ge

- Wna

aelinquisAed By Date?im e eived By U te/Iime Idl NII A
^ ^A

^ DS - D. Sulids

DL D.una Liquida
Rclinquished By Dale/fime Received By Dale/fime /a Q I_^s

DOS V Ol'CL^e'ss^ ^ T - Tiuua
Wt
L

^ Wipe

- Liquid

elinquished By Dale/1'ime u'eived By Uate/I'ime !' 0 ry) /j' es ^ G''J V - Vegeation

I o b- g4 dk-
x '°I

f. ' SIDP
I.ABORATORY eceived By ' Iille Date/fi me

SECTION

FINAI. SAMPLE

1

Disposal Method Disposed By Datelfi me

DISPOSITION



^

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-021-03 Page a of

IB
ollector Company Contact Telephone No. Project Coordinator Data Turnaround

Doug Bowers • SG. w ^-fyw ..5 4^v/ Oyt ^ Don Eckert 3734955 RENT, Si,
7 Da s

AF N
y

roject Designation Sampling Location o.

109-N Roof Sampling IOON (109N rooQ 99-021

Ice Chest No. Field Logbook No. lethod of Shipment
EFL I 133-6 Gov vehicle

hipped To OBsite Property No. Bill of Lading/Air Bill No.
Quanterta Incorporated

aste Designation Client determined no waste codes associated with this project. COA

POSSIBLE SAMPLE IIAZARDS/REMARKS ^e

Asbestos
Preservation

Type of Container
Zip Loc Bag

No. of Container(sj I

Special Ilandling and/or Storage
Volume Ig

immS. lDin

L[
Spmial

SAMPLE A ALYSIS

^
i^suvciiom

s^.td rK 3A ^ J^zB
i, Wv f-O dt ( t n 4-0 [,F 4.-a-a

Smnple No. Matrix • Sample'I'imcSample Date

0R6C5 ^p Other Solid

0R6C6 Other Solid

0RBC7 $ Other So1id z)

0R6C6 ^ Other Solid -]^ f

BOR6C9 to Other Solid 0- ^^

PECIAL INSTRUCTIONS •Matrix
CIIAIN OF POSSESSION Sig rint Names S = soil

1 6amma Spectroscopy (Ccsium-137, CoballfiQ Europium-152, Eurnpium-15i, SE - Sediment
elinquished By+. ate?ime eceiv y Dale/fime Europium-1551; Isotopic Plutonium; Isotopic Uranium; Slronlium-89,90 - Total Sr, So - solid

^ -r l^ ^-rt !O s % ?Y'
Activity S<an SL

W
- Sludae
- Wn«

clinquished By Dale/fime eceived By ale/I'ime o " 0'1
A
DS

- Air
^ D. Salids

elinquished By Date/Time Iteceived By Daldfime

e6l
DL = D. Liquids
T = Twue
WI - Wipc

elinquished By Date/1'ime eceived By1 Dale?ime S O /si's ) d$ ^ _ ^'q ^„o
re

1

P O S ^ - ^ ^
x = Od¢r

LABORATORY eceivedBy Title Datdtime

SECTION

FINAL SAMPLE rDs5al Merhod Disposed By Dardfime

DISPOSITION



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-021-03 Page 3 of X7

Collector Company Contact Telephone No. Project Coordinator Data Turnaround
Doug Bowcrs- p^( Don Ecken 3734955 RENT, SJ

7 DP D i i L F N aysroject es gnat on Sampling ocation o.A
109-N Roof Sampling IOON (109N roof) 99-021

let Chest No. Field Logbook No. Method of Shipment
EFL 1133-6 Gov vehicle

hipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporaled

aste Client determined no waste codes associated with this project. COA

POSSIBLE SAMPLE IIAZARDS/REMARKS Nunc
Asbestos

Preservalinn

Type of Container
Zip f"c Bag

No. of Container(s) I

Specialllandlingaud/orStorage
Volume 18

See Irem (I) in
SpaiY

m:wnion:
SAMPLE ANA LYSIS

Sample No. Matrix e Sample Date Sample Time

OR600 ^ I Other Solid 1 6

R6D7 Other Solid )O^

B0R6D2 Other Solid ) O- a ), 3-6
OR6D3 Other Solid JO

OR604 S Other Solid la - ^
^0 PECIAL INSTRUCTIONS Matrix e

CHAIN OF POSSESSION Sign/Print Names s = Soll
(I) GatnmaSpeclroscopy (Cesium-137,Coball-bO,Europium-152, Europium-154, SE - Sedtmem

Reliished By Dalelfime eceived D e/tim Europium-1551; Isdopic Plutonium; Isolopic Uranium; Slronlium-89,90 -- Tolal Sr, SO - Solid
n
y^ ^Jf . '^Nlli 10^

^/ !/
(1^/

Activi ty Scan SL = Sludge
W W.I.

dinquishedBy Daie/lime Received B Dai ime O = Oil
A Air
US - Urum Sohds

Relinquished By DaleRime eceived By Dale/lime DL Drum Liquid.
lI /(.^^m /t vI T Tuwe

WI Wipo

Relinquished By Dale/timt ec<ived By Dalelfime L - Liquid
V - Vegeuiun

Y' r ac(C
x oumr

ABORATORY eceived B Title Datelfime

SECTION
r

7NA1. SAMPI.E Disposal Meihod Disposed By D'alcRime

DISI'OSrFION



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-021-03 Page 4 of^

^6-31 9$
Collector /

Doug Bowers - Sqr,,,, 4* '

Company Contact
Don Eckert

Telephone No
373-0955

. roject Coordinator
RENT Si

Data Turnaround
, CN,Sy yi ,

Project Designation Sampling Localion AF No. 7 Days
109-N Roof Sampling IBON (109N roof) B99-021

Ice Chest No. Field Logbooh No. Method of Shipment
EFL 1133-6 Gov vehicle

hipped To ORsite Property No. Rill of Lading/Air Bill No.
Quanterra Incorporated

aste Designation Client determined no waste codes associated with this project. COA

POSSIBLE SAMPLE HAZARDS/REI1fARKS

Asbestos Presrrvation

NOee

Type of Container
Zip Loc Bag

No. of Container(s) I

Specialllandlingand/orStorage
IgVolume

S« nem 01 in

^ n I L ^ L^

l -

SAMPLE ANALYSIS

Specnl

IO91N°i°°s^

l^Samplc N o. Malrix • Sample Dale Sample'fime

OR6D5 I(p Other Solid ^ Q v
Z^'

'

3OR6D6
1-7 Other Solid d.

0R6D7 Other Solid

' 0R6D8 Other Solid 6 - ^
Wo

BOR6D9 ^ Other Solid ^ -^

SPECIAL INSTRUCTIONS Matrix •
CHAIN OF POSSESSION Sign/Print Names

1) Gamma Speclroscopy IC'esimn-137, Coball-60, Europium-152, Europium-154,
s - soil

R elinquished By Date/fime Iq l ecei y Date?ime Europium-155); Isotopic Plmonium; Isaopic Uranium; Slmnlium-89,90 -- Tdal Sr;
SE - sdimem

so - Soad

Jh, br y^-^„ 6 td 2, v8 ' .u C^

)J

^'C J 1
Activity Scan SL = sludac

w watc
eli uisbed Bn9 Y DaleTime eceived Y teQime 0 = Oil

A = Air
DS = Drurn Solids

R elinquished By Dale?ime eceived By Date(rimc DL D. Liquidx^ y^ ^

L/ ^( f^
71

^ Y U 3) W wipe
Relinelin q uished By Date?ime eceived By Date?ime

S O M (1 e ♦ P
L ° Liquid

if
V - Vegemiunx O6e<

CdLABORATORY Received B Title Dalefl'ime
SECTION

'INAI. SAMPLE Disposal Melhud Dis sed BypO Daleffime
DISPOSITION



10/23/98 FFI 12:30 FAX 509 373 4153 FACILITY SVCS 2002

GAMMA-RAY ENERGY ANALYSIS REPORT
Thermo Hanrord Inc.
Radiological Counting Facility THI - RCF

Project 100N (109N RooO
Customer ID B0R672 Roof Material
RCF ID RCF47C9

Sample time, date 1632
Analysis date

Isotope Activity
pCi/gm 2 a an CVem

K40 < 4.5e+01 4.5e-11
Co60 3.0e+00 +1- 1.4e+00 3.0e-12
1129 < 2.3e+01 2.3e-11
Cs137 < 2.6e+00 2.6e-12
Eui52 < 1.4e+01 1.4e-11
Eu154 < 3.1e+01 3.1e-11
Eu155 < 6.Oe+00 6.0e-12
Th232dau < 1.5e+01 1.5e-11
U235 < 1.5e+01 1.5e-11
U238 < 1.2e+03 1.2e-09
U238dau 7.0e+01 +/- 1.1e+01 7.0e-11
Np237 < 1.7e+01 1.7e-11
Am241 < 3.56+00 3.5e-12

Tot Ad Gam (pCJgm) 7.3e+01 CYem 7.3e-11

l Cqq- ^/lv^-^ CO (^(.^ tc. c^
^J^7 1

^o^1r /98

10/21/98
1 0/23/98

Y/Sr-90 < NR
Gross Alpha < 1.0e+00 1.0e-12
Gross Beta < 3.9e+00 3.9e-12 Reported as 137-Cs Betas.
AEA total < N/R

TotelApivily (pCJgm) 7.36+01

(Cegm) 7.Se-11

oelinmona: Note! 152-Eu is not a 100% Beta emitter.
AII errora reparted al 2 alandard tlevmlons

A Asllgnea as residual beli from Gammaleeti balance

For wib and nemral eamples, the /nllwine applin:

The analysu of U239 IS bard on tna adnay or Pa234m

The analysis of Np237 if baaed on he aemry of Ps233

U238eau is tM arJNny Of Pb214 and 91214, srnn livea sauphter proCUCts of U238. Ea+Iubriun wtwaen parent and daughter
prceups probably doea not a+aal in dYlurped melerub.

Th32dau is Ine arlrvlly of Ac22e, Pb212. anE TI208, short lived daughtx pmWcb o1232TA Ew6irium belween parent anC daughtar
prpducla may not eaul in disWrbed malenela.

Other aampbs, not cpnlanlne nalural mNaN1a.. may hen inappicable reeults for the Th. U, IrGnsursnlo and daugter
prcGUpt The resuns must Bxn pe eatanuG ror ar grosa alpla anmysu.

NM means no reaul or an11yJ0 not rpueYel

r c^ ^ el-140 10/23198
Radiological analyst Data Albert I. Davis Date

Radlological Manager

r^
Page 1 0 O

6
O



10/23/98 FRI 12:30 FAX 509 373 4153

GAMMA-RAY ENERGY ANALYSIS REPORT
Thermo Hanford Inc.
Radioiogical Counting Facility THI - RCF

FACILITY SVCS

2var,c i-e1^ -Il"-a f^v'`
a f

^,^ ^ _ ^J /Goo F ^wrP Le.a

/o^2r^9 t3
Project 100N (109N Raof}
Customer ID 8OR670 Roof Material
RCF ID RCF4707

Sample time, dale 1536 10/21/98

Analysis date 10/23198

Isotope AcGvdy

pCi/om 2 s err CUgm

K40 < 4.8e+01

Co60 2,2e+00
1129 < 1.9e+01

Cs137 < 2.4e+00
Eu152 < 1.1e+01

Eu154 < 3.le+00
Eu155 < 3.8e+00

Th232dau < 1.2e+01
U235 < 1.0e+01
U238 < 2.5e+02
U238dau 2.2e+01 +/- 5.6e+00

Np237 < 3.1e+00
Am241 < 3.6e+00

To1 Aat Gam ( pCJgm) 2.2e+01 CVgm

Y/Sr-90 < N/R

Gross Alpha < 6.5e-01
Gross Beta < 3.te+00

AEA total < WR

4.8e-11

2.2e-12

1.9e-11

2.4e-12

1.1 e-11

3.1e-12

3.8e-12

1.2e-11

1.0a11

2.5e-10

2.2e-1 1

3.1e-12

3.6e-12

2.2e-11

6.5e-13
3.1e-12 Reported as 137-Cs Betas.

T.WAUmy (pCJpn) 2.3e+01

IcuBm) 2.3e-11

Gefmmons. Notel 152-Eu is not a 100% Beta emitter.

All encrs repnnted at 2 slarWerd deviatibns
A nssgnaa as res^A+N bala frbm Gamma/BNa ba^anr.e.
For ands and natural samryas, tbafbllnwing apqio:

The anatyso of U238 is basaC an the ea1NHy of Pa234m

The ar.ayse of Np237 Is based an IM aplrviy of Pa233

U23aWu is me eapvty nl Pb214 arq BI214, slqn iNM tlauqhir yrodups of U236. EauiliDnum between parrit and daughnr

plnauC.f prCbaoy, aWas nat eaaa in aY4lbeG malNWa

1T32aw Is ma aamy af Aa72a. Pb212, and Mo9, ehon fineE tlarpht« produM of 233Th. Ewi4bnun wrwaen pararn and eaugmer

proauCS may not esist in aisturbad matenala.

Other aamVbs, not abnra^linq naut9l matana4, may have napplicabla naultf for ihe Tth, U. Vansuranas and daughter
pruGtbs. The resutb mun tnan be Wlancaa for the gieas alyN anaysia.

NIR mans no result or analysu not mauasleQ

sLN (^Gr/^ 70-t1-91

Radioiogical analyst Data

C7- ++-^ 10/23/98

Albert I. Davis Date

Radiological Manager

Q001

x

L ^

o
O O

el` q o G "

W • °
T̂^
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RFSH-SOW-93-0003.
Revision 5

Figure 1

SAMPLE CHECK-IN LIST

Date,'Tme Received: SG"

Work Order Number. SAF iJcl l(-i^.

^s
1. Custody Seals on shipping container intact? Yes [^}^No []

Shipping Container I D //,/, Chain of Custody T {,C^ `^ -C.^ "^i3

2. Custody Seals dated and signed? Yes [C^^!o []
i

3. Chain-of-Custody record present? Yes [] No []

4. Cooier temperature

5. Vermiculite/packing materials is Wet [] Dry (

S. Number of samples in shipping container.

7. Sample holding times exceeded? Yes [] No

__,=,,custody seals

S. Samples have:
t/ tape

jn-good condition
9. Samples are:

broken

hazard labels
appropriate sample labe!s

feaking
have air bubbles

10. Where any anomalies identified in sample receipt?

11. Description of anomalies (include sample numbers):

Yes [ ] No []^

Sample Custcdian/Laboratory:

Telephoned y

F106z
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CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-Oct-1998
Page 1

CUSTOMER: BHI SAMPLE DELIVERY GROUP WOP515 1

MATR I X : OTHER ^(,1 q_ DZl BATCH NUMBER 1 0- qqq

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

xaasa. .xaxxxsxaxssxsaxxaxxsaaxaax sa^saxxaaaaasaxsaxsaxsasaxxsxxaexxxsxssx

1 ) 81044901 BHI BOR6C0

2 ) 81044902 BHI BORbC1

3 ) 81044903 BHI BOR6C2

4 ) 81044904 BHI BOR6C3

5 ) 81044905 BHI BOR6C4

6 ) 81044906 BHI BOR6C5

7 ) 81044907 BHI BOR6C6

8 ) 8104490B BHI BOR6C7

9 ) 81044909 BHI B0R6C8

10) 81044910 BHI BOR6C9

11) 81044911 BHI BOR6DO

12) 81044912 BHI 80R6D1

saxxxasasxssssssassaxxxaaaxxxaxxs=asxaaxsaxxsaxssaxxsaxxaxxaeasxasxsxxx=

ACTI ( Initial Sc Date)

1) INITIATED

,IONS

5) COUNTING/MEASUREMENT LAB

SOP ( S ) # SOP ( S) # 2lGlhtpaa^

2) PREP LAB RECEIVED io•t.IL-W nr- 6) DATA REVIEWED AND
ANALYTICAL PREP STORED "

SOP(S) # P.^cNRe9o^d-I

3) SAMPLE REMAINDER STORED w•zq-QY.vc

SOP(S) #

4) SEPARATION LAB RECEIVED o z^ t`l

SOP(S) # ^ <NKl ^ob^,2

Crj^^ CO

SOP ( S ) # / Ĝ GcTl^d

0063



^
^

^
CUSTOMER

MATRIX

CHAIN-OF-CUSTODY BATC:H ANALYSIS RECORD 24-Oct-1998
Page 2

BHI SAMPLE DELIVERY GROUP 160^^N I

OTHER OqCJ-D^-f BATCH NUMBER W'"4' I

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

=a=^^m==eee==xe====^====m=====___==^==m====m=====? ===xa^====___________

1 ) 81044913 BHI BOR6D2

2 ) 81044914 BHI BOR6D3

3 ) 81044915 BHI BOR6D4

4 ) 81044916 BHI BOR6D5

5 ) 81044917 BHI BOR6D6

6 ) 81044918 BHI BOR6D7

7 ) 81044919 BHI BOR6D8

8 ) 81044920 BHI BOR6D9
Sw^I`lq k (S
Svo 4vn L

=eae====o=a====e=eoev=eeos=o===^=eeo=vooaee=o^=oeee=====eo^=o==ov

ACTIONS (Initial & Date)

1) INITIATED lCb-^C, 5) COUNTING/MEASUREMENT LAB L4^u-

SOP(S) # 410 I) SOP(S) #

2) PREP LAB RECEIVED to•aV-« aR

SOP(S) # ttv-ere.asooe-l

3) SAMPLE REMAINDER STORED L %-Lq-t'F 1^_

6) DATA REVIEWED AND
ANALYTICAL PREP STORED lU"0"!

SOP(S)

SOP(S) # ._la

4) SEPARATION LAB RECEIVED -S

SOP(S) # 2+cHR,c50 6].. 3

QF p^^ [ :^_C,9--

0064



*#* UI50 ##^

^/^ CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-Oct-1998
^ D /-Y / Pa g e 1

C/U^STOMER: BHI SAMPLE DELIVERY GROUP

MATRIX : OTHER I' )^^^-Nd BATCH NUMBER

CUSTOMER
QES ID DUP ACCOUNT ID COMMENTS

1 ) 81044901 BHI BOR6CO

2 ) 81044902 BHI BOR6C1

3 ) 81044903 BHI BOR6C2

4 ) 81044904 BHI BOR6C3

5 ) 81044905 BHI BOR6C4

6 ) 81044906 BHI BOR6C5

7 ) 81044907 BHI BOR6C6

8 ) 81044908 BHI BOR6C7

9 ) 81044909 BHI BOR6C8

10) 81044910 BHI BOR6C9

11) 81044911 BHI BOR6DO

12) 81044912 BHI BOR6D1

_^====x===m======mma=====______-______=====o=c=====________=====a=====_

ACTIONS ( Initial & Date)

1) INITIATED IC)l 5) COUNTING/MEASUREMENT LAB r 2u^4^'

SOP(S) # IJ UV SOP(S) # +-^Gu+^^r

2) PREP LAB RECEIVED 6) DATA REVIEWED AND
ANALYTICAL PREP STORED *iJi

SOP ( S ) # R^eetee 5o^e - ^

3) SAMPLE REMAINDER STORED to-zyer crz
SOP(S) #

SOP ( S ) #

4) SEPARATION LAB RECEIVED 0-2^-Ry

5Ob^.3
SOP(S) # f)tH2.'

^o- zb-q S/

C pj«-z.q-,e 2^cn^cS^^ c^

0065



*** UISO

^ ^'x^^

^D ^CU^3TOMER

MATRIX

CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-Oct-1998
Page 2

BHI SAMPLE DELIVERY GROUP

OTHER BATCH NUMBER 10-0

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

sss=vao^mm^^ss^^s=messms=ssvsssss=s^^ssssssmsssessmo-ss=m^^mo-cssssssssm

1 ) 81044913 BHI 8OR6D2

2 ) 81044914 BHI BOR6D3

3 ) 81044915 BHI BOR6D4

4 ) 81044916 BHI BOR6D5

5 ) 81044917 BHI BOR6D6

6 ) 81044918 BHI BOR6D7

7 ) 81044919 BHI BOR6DB

8 ) 81044920 BHI BOR6D9
3io.a4Q l6

==vss--esss=----m----s-----vam-s--------s=ss sem-a---^------m----------- -------
ACTIONS ( Initial Px Date)

1) INITIATED ^C)`^ 5) COUNTING/MEASUREMENT LAB

2

i 19Fr

( S) # `^^^rSOP(S ) # J

2) PREP LAB RECEIVED ^o•z4-4Y o^

SOP ( S ) # 4l^c.ttan.3tx^ 50^3 -o

3) SAMPLE REMAINDER STORED %v-zt-vp ^

6) DATA REVIEWED AND
ANALYTICAL PREP STORED 409/^

SOP(S) # ^G</^2C noa 7

^.y

SOP(S) #

4) SEPARATION LAB RECEIVED

SOP(S) # ^^CLL2L56^ 1,1

Cw(SL Hc -2-9-so 2ieheC5ex c(J

ouss



^.I^uant+erra
Fv"Mmomcd.

'y kni¢r 3i1

lU-30-48'DUE DATE

TAL,YSL4 REQUEST; :^s ^ ' ^ *5 ^.,:.
TODY BA1YIi ANALYSIS RECORD

ANALYSIS UiiD

SAMPLE DELIVERY GROUP

BATCH NUMBER ^o--44q

ACTIONS (Inidal & Datc) I t' t9- 90,

INTCIATID I/ 7lqj 4) SEPARATION LAB RECF.IVED-±-jkq&&-
SOP(S) # h6fabyz O 2- SOP(S) #

5) COUNTINGNMARRMAENT
2) PRFP LAB RECEIVED il- \^ R t^ 0.2 LAB RECEIVED -^o - 6

SOP(S) # R ^ce+^C^ou,-1 SOP(S) it O

3) SAMPLEREMAIIIDERSTORED 11-1Ff-ly wL
SOP(S) # ,,, (g

^ ^ t l I7^ tg

6) DATA REVIEWED AND
ANALYTICAL PREP STORED J (J

SOP(S) # Iga

RC-048 10/96 REV 3
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*** GAMMA ###

DI^ CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-Oct-1998
Page 1

"/ CUSTOMER: BHI SAMPLE DELIVERY GROUP IVD^^b ^

MATRIX OTHER BATCH NUMBER Y4"1

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

--e=_^eea=se==eeveo=x^=o=eeeeeeeooov=eevee-v===oeee-a^emxee=^aoeaa^v=oe

1 ) 81044901 BHI BOR6CO

2 ) 81044902 BHI BOR6C1

3 ) 81044903 BHI BOR6C2

4 ) 81044904 BHI BOR6C3

5 ) 81044905 BHI BOR6C4

6 ) B1044906 BHI BOR6C5

7 ) 81044907 BHI BOR6C6

8 ) 81044908 BHI BOR6C7

9 ) 81044909 BHI B0R6C8

10) 81044910 BHI BOR6C9

11) 81044911 BHI BOR6DO

12) 81044912 BHI BOR6D1

--oeeeoeee^eeeeea=e^a=veee^oe^zx^eeeoom^x^eeas^ooxe^eeoevmmmexeema^amane

ACTIONS (Initial & Date)

1) INITIATED ID CC} 5) COUNTING/MEASUREMENT LAB 4 rO/,Slcig

n t
SOP(S) # V UO^^U

^t^^
soP(s) # Ac2icffQpd^?/larvl

2) PREP LAS RECEIVED t°-tK-tY or^ 6) DATA REVIEWED AND
ANALYTICAL PREP STORED 0' 6-5jp'

SOP(S) # RwNtn3o^^-^

SOP(S) # T ^
3) SAMPLE REMAINDER STORED to-zy-W urt_

SOP(S) #

4) SEPARATION LAB RECEIVED^

SOP(S) #

0068



c1
v ^CUSTOMER

MATRIX

##+t*** GAMMA

CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-Oct-1998
Page 2

BHI SAMPLE DELIVERY GROUP

OTHER OCP-D/--( BATCH NUMBER ID -40

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

1 ) 81044913 BHI 8OR6D2

2 ) 81044914 BHI BOR6D3

3 ) 81044915 BHI BOR6D4

4 ) 81044916 BHI BOR6D5

5 ) 81044917 BHI BOR6D6

6 ) 81044918 BHI BOR6D7

7 ) 81044919 BHI BOR6D8

8 ) 81044920 BHI BOR6D9
JtoKV9 lx
Sto44

4
ACTIONS ( Initial & Date)

1) INITIATED I 0(
2YN`

5) COUNTIN6/MEASUREMENT LAB/(-G. oO Lf[v

SOP ( S ) # ^ J ^ ^'Z) SOP ( S) #/ ,LIC N'LO' ao7

2) PREP LAB RECEIVED to•ty-tY wc
^Sot6-1

SOP(S) # L- Sot-7-1

3) SAMPLE REMAINDER STORED to•24-4)'"^

SOP(S) #

4) SEPARATION LAB RECEIVED

SOP(S) #

6) DATA REVIEWED AND /^y ,^ '
ANALYTICAL PREP STORED j[^O_

SoP(s) #

0069



*** TOTAL-SR ***

CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-Oct-1998

2^O
Page 1

CUSTOMER: BHI SAMPLE DELIVERY GROUP 00-/^f5U,

MATR I X : OTHER BATCH NUMBER 10.-P"C 1

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

===^eo^^==eeaaevea=e=^^a-ese^v^ea^^oaa^o^=oe-ooavo-ooa==a=eneeeae-------

1 ) 81044901 BHI BOR6CO

2 ) 81044902 BHI BOR6C1

3 ) 81044903 BHI BOR6C2

4 ) 81044904 BHI BOR6C3

5 ) 81044903 BHI BOR6C4

6 ) 81044906 BHI BOR6C5

7 ) 81044907 BHI BOR6C6

a ) 81044908 BHI BOR6C7

9 ) `^rYIpIC
10) 8t844$1 O " I I $9R6C4r-

11) 81044911 BHI BOR6D0

12) 81044912 BHI BOR6D1

=^=ne=^a=enaa=eaaeaaaa^aneaeanma=ane=nanaeeaaa=aenvaaz=vne>amnn=nxa=aaaa

ACTIONS ( Initial & Date)

1) INITIATED 5) COUNTING/MEASUREMENT LAB IO Q9

SOP(S) # SOP(S) # R^GFF(I^Q003

2) PREP LAB RECEIVED ^o-z4-4a' . c 6) DATA REVIEWED AND

SOP ( S ) # ci.^.+ec ao^^-i

3) SAMPLE REMAINDER STORED ozK-^ ea^

SOP(S) #

4) SEPARATION LAB RECEIVED

SOP(S) #

ANALYTICAL PREP STORED II ^

SOP ( S ) # ^̂C^IC^Q^ ^

0070



^ ^e# TOTAL-SR #+F*

1 CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-Oct-1998
0,
^}

Page 2

CUSTOMER: BHI SAMPLE DELIVERY GROUP 100^26)M

MATRIX : OTHER BATCH NUMBER I D- 4q-^

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

sxxxxaxsxxxxaxssxxxxsasxaxxxxxxxxxxx=sasxxxxaxxxxxxxsxxxxxxxxxxxxxxsssax

1 ) 81044913 BHI BOR6D2

2 ) 81044914 BHI BOR6D3

3 ) 81044915 BHI BOR6D4

4 ) 81044916 BHI BOR6D5

5 ) 81044917 BHI BOR606

6 ) 81044918 BHI BOR6D7

7 ) 81044919 BHI BOR6D8

B ) 81044920
Ttoym kb

BHI BOR6D9

swi^ • ^49 2s
xxxxx --sxxxxssxx3xxeoxxxxxxxssxaasxxxxxxxaxxxxxxxxxaxxsxxxxasxxxsxsxxx

ACTIONS (Initial & Date)

1) INITIATED 5) COUNTING/MEASUREMENT LAB ' rf-F'`424

SOP ( S) # SOP ( S) # QfcUfte.*a os

2) PREP LAB RECEIVED Lo-r-y -4C .,.^

SOP ( S ) # ^i^crtacso^b - I

3) SAMPLE REMAINDER STORED vo-t^x-EY o,z

SOP(S) # -^«

4) SEPARATION LAB RECEIVED

SOP(5) #

6) DATA REVIEWED AND Nl^' I^^
ANALYTICAL PREP STORED 0/

soP(s) # ,CLuOOG,^

0071
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DUEDATE

REANALYSIS REQLTEST.:.. s LL"
CHAIN-0F'1USTODY BATCH ANALYSIS RECORD.. ,:,. . :.

CUSTOb1ER 'BA0 ANALYSIS fra7WS6

MATRIX 07hlele
SAMPI.EDELIVERYGROUP LU0,;1S8I

BATCHNU1v1BER ^^'rI^ ^ /0-^I57J

ACTIONS (Imual & Date)
.. .^L. . .. .

INfI7ATED
SOP(S) #

4) SSPARATION LAB RECEIVFD
SOP(S)#

2) PREP LAB RECE[VBD
5) COUNTING/MEASUREMENT

4cl46i)

SOP(S) #
LAB RECEIVED ^1 I I-t3-s$

SOP(S) # (u crt2p ot o ^_ ^

3) SAMPLb REMAINDER STORED
6) DATA REVIEWED AND /

SOP(S) # ANALYnCAL PREP STOREQ
SOP(S) # LC

RC-048 10/96 REV 3

0073



'iaanterra
F^y
se.:s

DUE DATE

*** REANALYSIS REQUEST ***
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD

CUSTOMER gtI Q

MATRIX Nf^ej,-

ANALYSIS

SAMPLE DELIVERY GROUP 10y ,-19^& /

BATCH NUMBER IU-y'7

ACTIONS (Initial & Date)

I) INITIATED / ^w
SOP(S) #

2) PREP LAB RECEIVED 1 I-14 -`ZF wL
SOP(S) #

4) SEPARATION LAB RECEIVED
SOP(S) #

5) COLRJTING/MEAS
LAB RECEIVID 1/ ^

SOP(S) # i ^ Oo0

6) DATA REVIEWED AND
3) SAMPLE REMAINDER STORED l t-.^5-f t^. ^ ANALYTICAL PREP STO

SOP(S) # SOP(S) # C

RC-048 10/96 REV 3

n074
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