Bechtel Hanford, Inc.

CERTIFICATE OF ANALYSIS

3350 George Washington Way

Richland, WA 99352
December 1, 1998

Attention: Joan Kessner
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SAF Number
Number of Samples
SDG Closed
Sampie Type

SDG Number

Data Deliverable

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 ID#
81044901
81044902
81044903
81044504
81044905
81044906
81044907
81044908
81044909
81044910
81044911
81044912
81044913
81044514
81044915

BHI ID#
BOR6CO
BOR6C!
BOR6C2
BOR6C3
BOR6C4
BOR6CS
BOR6C6
BOR6C7
BOR6CS
BOR6CY
BOR6DO
BOR6D1
BOR6D2
BOR6D3
BOR6D4

MATRIX
Other Solid
Other Solid
Other Solid
QOther Solid
Other Solid
Other Solid
Other Solid
Other Solid
Other Solid
Other Solid
Other Solid
Other Solid
Other Solid
Other Solid
Other Solid

DATE OF RECEIPT

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

1002



Bechtel Hanford Inc.
December 1, 1998

Q})uamerra

Page 2
81044916 BOR6DS Other Solid 10/23/98
81044917 BOR6D6 Other Solid 10/23/98
81044918 BOR6D7 Other Solid 10/23/98
81044919 BOR6DS Other Solhd 10/23/98
81044920 BOR6DY Other Solid 10/23/98

II. Analytical Resuits/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:

III. Quality Control

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

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 sampie 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 resuits met the requirements of the contract.

Uranium-234, -235, -238 by method RICH-RC-5062

Samples BOR6CS, BOR6D1, BOR6D4, BOR6D6, BOR6D8, BOR6DY 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
\ \«,
AN I e
VOON w Y
P

And;Kopn'va
Project Manager
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SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02581 [ 6312
LAB SAMPLE ID: 81044901 MATRIX: OTHER
CLIENT ID: BORSCO 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 2.0E-01 2.0E-01 1.08E-01 pCi/g 54.90%  RICHRCS5062-P
PU239/40 1.18E-01 J 1.2E-01 1.2E-01 1.08E-01 pCilg 54.90%  RICHRCS062-P
U-234 1.47E-02 U 3.3E-02 3.4E-02 7.21E-02 pCiig 100.10%  RICHRC5062-U
U-235 -6.68E-04 U 1.3E-03 1.3E-03 6.07E-02 pCifg 100.10% RICHRC5062-U
-238 -6.68E-04 U 1.3E-03 1.3E-03 6.07E-02 pCig 100.10%  RICHRCS5062-U
CO-60 3.42E-02 U 1.1E+00 1.1E+00 2.10E+00  pCig N/A RICHRC5017
CS-137 -2.44E-01 U 8.3E-01 8.3E-01 1.46E+00  pCig N/A RICHRC5017
EU-152 6.79E-01 U 1.9E+00 1.9E+00 3.56E+00  pCig N/A RICHRC5017
EU-154 1.29E+00 U 2.2E+00 2.2E+00 5.11E+00  pCig N/A RICHRCS017
EU-155 -7.06E-01 U 1.3E+00 1.3E+00 2.17E+00  pCig N/A RICHRCS017
STRONTIUM 7.35E-01 U 5.2E-01 5.6E-01 1.45E+00  pCig 44.50% RICHRCS5008

Number of Resuits:

11

Resuit = (DL When Not Detected

{Q)ualifiers: U = Anailyte result < MDA/ADL,
J = No U qualifier and result < ROL.

Quanterra Analytical Services, inc

rptChemRadSample; v3.41
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Quanterra

SAMPLE RESULTS
LLAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02581 [ 6312
LAE SAMPLE ID: 81044902 MATRIX: OTHER
CLIENT ID: BOR6C1 DATE RECEIVED:  10/23/98 2:35:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAADL UNIT  YIELD NUMBER
PU-238 3.25E-01 1.8E-01 1.8E-01 1.01E-01  pCg  66.50%  RICHRCS062-P
PU239/40 1.40E-01 1.1E-01 1.2E-01 8.52E-02  pCig  66.50%  RICHRC5062-P
U-234 1.07E-02 U 3.4E-02 3.4E-02 9.21E-02  pCig  110.00% RICHRC5062-U
U-235 -4.02E-03 U 3.36-03 3.3E-03 8.35E-02 pCVg  110.00% RICHRC5062-U
U-238 1.14€-02 U 3.4E-02 3.4E-02 8.956-02  pClg  110.00% RICHRC5062-U
CO-60 -2.06E+00 U 5.4E+00 5.4E+00  9.68E+00 pClg  N/A RICHRC5017
CS-137 -2.03E+00 U 4.5E+00 45E+00  7.73E+00  pCig  N/A RICHRC5017
EU-152 1.20E+00 U 8.4E+00 8.4E+00  1.57E+01 pCig  N/A RICHRC5017
EU-154 1.33E+00 U 1.3E+01 1.3E+01 262E+01  pCig  N/A RICHRC5017
EU-155 -4.45E+00 U 5.6E+00 56E+00  9.20E+00  pCig  N/A RICHRC5017
STRONTIUM  2.87E-01 U 4 1E-01 4 1E-01 1.40E+00  pClg  42.80%  RICHRCS5006

Number of Results:

Resuit * IDL When Not Detected

{Qjualifiers: U= Anaiyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
0007
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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(2s) ERROR(2s) MDAADL UNIT YIELD  NUMBER
PU-238 3.65E-01 J 2.3E-01 2.4E-01 9.87E-02 pCi/g 43.10% RICHRCS5082-P
PU239/40 7.30E-02 U 1.0E-01 1.0E-01 9.87E-02  pCilg  43.10%  RICHRCS062-
U-234 -145E-02 U 1.2E-02 1.2E-02 3.02E-01 pCig 27.50% RICHRC5062-)
U-235 -9.69E-03 U 9.7E-03 9.9E-03 277E-01  pCilg  27.50%  RICHRC5062-U
U-238 412E-02 U 1.2E-01 1.2E-01 3.23E-01 pCilg 27.50% RICHRCS062-U
CO-60 2.52E+00 U 2.2E+0Q 2.2E+00 5.10E+Q0 pCi/g N/A RICHRCS017
CS-137 -5.57E-02 U 1.4E+00 14E+00  2.72E+00 pClg  N/A RICHRC5017
EU-152 -8.73E-01 U 3.2E+00 3.2E+00  581E+00 pClg  N/A RICHRCS5017
EU-154 -2.77E+00 U 3.9E+00 39E+00  6.36E+00  pClg  N/A RICHRC5017
EU-155 9.84E-01 U 2.8E+00 2.BE+00 5.63E+00 pCig N/A RICHRCS5017
STRONTIUM  3.85E-01 U 5.9E-01 6.0E-01 206E+00  pClg  30.30%  RICHRC5006

Number of Resuits: [11 .

Resuit = IDL When Nat Detected Quanterra Analytical Services, inc

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

00u8
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Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  WO02581 [ 6312
LAB SAMPLE ID: 81044904 MATRIX: OTHER
CLIENT ID: BOREC3 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 2.23E-01 J 1.6E-01 1.6E-01 1.02E-01 pCifg 55.90% RICHRCS5062-F
PU239/40 1.66E-01 J 1.4E-01 1.4E-01 1.12E-01 plifg 55.90% RICHRCS5062-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 2.8E-03 8.19E-02 pCifg 94.20% RICHRC5062-U
L-238 -3.598-03 U 3.2E-03 3.2E-03 8.59E-02 pCilg 94.20% RICHRC5062-U
CO-60 1.85£+00 U 2.4E+00 2.4E+00 5.79E+Q0 pCifg N/A RICHRC5017
CS-137 -6.95E-01 U 2.6E+00 2.6E+00 4.61E+00 pCifg N/A RICHRC5017
EU-152 -5.78E-01 U 6.4E+00 6.4E+00 1.14E+01 pCi/g N/A RICHRC5017
EU-154 4 60E-01 U 8.1E+00 B.1E+00 1.64E+01 pCifg N/A RICHRC5017
EU-185 8.19E-02 U 3.8E+00 3.8E+00 6.68E+00 pCifg N/A RICHRC5017
STRONTIUM 374E-01 U 3.6E-01 3.8E-01 8.49E-01 pCifg 79.20% RICHRC5006
i

Number of Results: 11 |

Resuit = (DL When Not Detected

(Q)ualifiers: U= Analyte result < MDA/IDL,
J = Na U qualifier and result < RDL.

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

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02581 [ 6312
LAB SAMPLE [D: 81044905 MATRIX: OTHER
CLIENT ID: BORGC4 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 4.75E-01 J 2.2E-01 2.3E-01 9.62E-02 pCig 58.80% RICHRCS062-P
PU239/40 5.08E-02 U 7.5E-02 7.5E-02 1.06E-01 pCilg 58.80% RICHRC5062-P
U-234 -2.08E-03 U 2.4E-03 2.4E-03 7.49E-02 pCiig 96.20% RICHRCS062-U
U-235 1.67E-02 U 3.5e-02 3.5E-02 6.31E-02 pCilg 86.20% RICHRCS062-U
U-238 3.40E-02 U 4.9E-02 4.9E-02 6.31E-02 pCifg 96.20% RICHRCS062-U
CO-80 575E-01 U 1.7E+00 1.7E+00 3.39E+00 pCig N/A RICHRCS5017
Cs-137 6.97E-01 U 8.7E-01 8.7E-01 1.96E+00 pCiig N/A RICHRCS017
EU-152 1.06E+00 U 2.9E+00 2.8E+00 5.45E+00 pCilg N/A RICHRCS017
EU-154 -5.13E-01 U 4 2E+00 4.2E+00 8.03E+00 pCi/g N/A RICHRCS017
EU-155 -2.05E-01 U 2.6E+00 2.6E+00 4.48E+00 pCiig N/A RICHRCS017
STRONTIUM -2.05-01 U 3.4E-01 3.4E-01 1.46E+00 pCig 40.80% RICHRCS006

Number of Results: (11 !

Result = IDL When Not Detected
{Qualifiers: U = Analyte resuit < MDA/IDL.,

J = No U qualifier and resuit < RDL.

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP:  W02581 [ 6312
LAEB SAMPLE ID: 81044906 MATRIX: OTHER
CLIENT ID: BOR6CS 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 2.25E-01 J 1.5€-01 1.6E-01 1.1CE-01 pCifg 63.80% RICHRCS082-P
PU239/40 487E-02 U 7.2E-02 7.2E-02 1.02E-01 pCifg 63.60% RICHRC5062-P
U-234 -3.84E-02 U 2.7E-02 2.9E-02 6.41E-01 pCig 15.30% RICHRC5062-U
U-235 -192E-02 U 1.9E-02 2.0E-02 5.49E-01 pCig 15.30% RICHRCS5062-U
U-238 -3.84E-02 U 2.7E-02 2.9e-02 6.41E-01 pClg 15.30% RICHRCS5062-U
CcO-60 3.88E-01 U 2.4E+00 2.4E+00 5.15E+00 pCi'g N/A RICHRCS5017
Cs-137 1.82E-02 U 2.3E+00 2.3E+00 4 43E+00 pCiig N/A RICHRCS5017
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 pCig N/A RICHRCS5017
EU-155 -8.36E-01 U 4 9E+Q0 4. 8E+Q0 9.12E+00 pClg N/A RICHRCS017
STRONTIUM 5.34E-01 U 3.4E-01 3.6E-01 9.00E-01 pCi'g 52.60% RICHRCS5006

Number of Results: |11 i

Resuit = iDL When Not Detected Quanterra Analytical Services, Inc

{Qjuatifiers: U = Analyte resuit < MDA/IDL, mtChemRadSample; v3.41
J = No U qualifier and resuit < RDL. '
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP:  WO02581 [ 6312
LAB SAMPLE ID: 81044907 MATRIX: OTHER
CLIENT ID: BORBCB DATE RECEIVED:  10/23/98 2:35:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT  YIELD NUMBER
PU-238 3.08E-01 J 1.9E-01 1.9E-01 7.88E-02  pClg  59.80%  RICHRC5062.P
PU239/40 5.38E-02 U 7.9E-02 8.0E-02 113E-01  pCég  59.80%  RICHRC5062-P
U-234 1.09E-02 U 3.2E-02 3.2E-02 8.59E-02 pCVg  103.50% RICHRC5062-U
U-235 -3.226-03 U 2.9E-03 2.9E-03 770E-02  pC¥g  103.50% RICHRC5062-U
U-238 -6.44E-03 U 4.1E-03 4.1E-03 9.09E-02  pC¥g  103.50% RICHRC5062-U
CO-60 2.16E+00 U 1.0E+00 1.0E+00  2.38E+00 pCig  N/A RICHRC5017
CS-137 3.856-01 U 4.9E-01 4.9E-01 1.06E+00  pClg  N/A RICHRC5017
EU-152 3.60E-01 U 1.1E+00 11E+00  2.11E+00 pClg  N/A RICHRC5017
EU-154 -3.57E-01 U 9.2E-01 9.2E-01 1.81E+00  pClg  N/A RICHRC5017
EU-155 4.42E-01 U 6.8E-01 6.8E-01 1.43E+00  pCilg  N/A RICHRC5017
STRONTIUM  1.52E-01 U 2.3E-01 2.4E-01 6.78E-01  pCig  B8.50%  RICHRCS006

Number of Results: |11

Resuit = {DL. When Not Detected Quanterra Analytical Services, Inc

(Qjualifiers: U = Anaiyte result < MDA/IDL, rptChemRadSampie; v3.41
J = No U qualifier and result < RDL.
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SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  WO02581 [ 6312
LLAB SAMPLE (D: 81044908 MATRIX: OTHER
CLIENT ID: BORGC7? DATE RECEIVED:  10/23/98 2:35:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/MDL UNIT  YIELD NUMBER
PU-238 1.57E-01 J 1.2E-01 1.2E-01 6.09E-02 pClg  71.50%  RICHRC5062-P
PU239/40 9.00E-02 J 9.0E-02 9.1E-02 6.09E-02 pCig  71.50%  RICHRC5062-P
U-234 1.38E-02 U 3.5E-02 3.5E-02 8.24E-02  pCig  98.20%  RICHRC5062-U
U-235 -2.75E-03 U 2.8E-03 2.8E-03 7.86E-02  pCig  98.20%  RICHRC5062-U
U-238 -3.44E-03 U 3.1E-03 3.1E-03 8.24E-02  pCilg  98.20%  RICHRCS062-U
C0-60 3.98E-01 U 1.2E+00 1.2E+00  262E+00 pCig  N/A RICHRCS5017
CS-137 -7.29E-02 U 1.1E+00 1.1E+00  2.07E+00 pCig  N/A RICHRC5017
EU-152 -1.87E-01 U 2.3E+00 2.3E+00  4.28E+00 pCilg  N/A RICHRC5017
EU-154 -3.69E-01 U 3.3E+00 3.3E+00  B.59E+00 pCilg  N/A RICHRC5017
EU-155 -4.086-01 U 1.4E+00 14E+00  2.58E+00 pCig  N/A RICHRC5017
STRONTIUM  3.02E-01 U 3.0E-01 3.0E-01 8.22E-01  pCilg  55.50%  RICHRC5006

Number of Resuits: (11 |

Resuit = |DL When Not Detected

(Q)uaiifiers: U= Analyte resuit < MDAJIDL,

J = No U qualifier and resuit < RDL.

Quanterra Analyticai Sefvices, inc

rptChemRadSampie; v3.41
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SAMPLE RESULTS

1)
Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: Wo02581 [ 6312
LAB SAMPLE ID: 81044909 MATRIX: OTHER
CLIENT ID: BOR6CSE DATE RECEIVED:  10/23/98 2:35:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAJIDL. UNIT  YIELD NUMBER
PU-238 1.34E+00 4.0E-01 4 4E-01 8.05E-02 pCiig 69.70% RICHRCS082-P
PU239/40 2.74E-02 U 6.0E-02 6.0E-02 1.20E-01 pCig 69.70% RICHRCS062-P
U-234 1.16E-02 U 3.7E-02 3.7E-02 9.99E-02 pCiig 92.50% RICHRCS062-U
U-235 -1.45E-03 VU 2.1E-03 2.1E-03 7.31E-02 pCi/g 92.50% RICHRC5062-U
U-238 -2.91E-03 U 2.98-03 2.9E-03 8.30E-02 pCilg 92.50% RICHRC5062-U
CO-60 1.24E+00 U 1.5E+00 1.5E+00 3.41E+00 pCilg N/A RICHRCS5017
CSs-137 594E-01 U 9.0E-01 9.0E-01 2.00E+00 pCig N/A RICHRC5017
EU-152 3.21E+00 U 2.4E+00 2.4E+00 5.17E+00 pCig N/A RICHRC5017
EU-154 -8.89E-01 U 31E+00 3.1E+00 6.11E+00 pCig N/A RICHRC5017
EU-155 -2.08E+00 U 1.8E+00 1.8E+0Q0 2.88E+00 pCig N/A RICHRC5017
STRONTIUM -3.59E-02 U 1.9E-01 1.9E-01 8.72E-01 pCifg 82.90% RICHRC50086

Number of Results: 11 :

Resuit = IDL When Not Detected

(Qlualifiers: U= Analyte resuit < MDA/IDL,
J @ No U gualifier and resuit < RDL.

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

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02581 [ 6312
LAB SAMPLE ID: 81044910 MATRIX: OTHER
CLIENT ID: BOR6C9 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 8.66E-01 J 2.9E-01 3.1E-01 8.58E-02 pCiig 71.10% RICHRCS5062-P
PL239/40 6.21E-02 U 9.0E-02 9.0E-02 1.15E-01 pCiflg 71.10% RICHRCS5062-P
U-234 4 46E-03 U 4.0E-03 4.0E-03 1.07E-01 pCilg 74.80% RICHRCS5062-U
U-235 -1.79E-03 U 2.5E-03 2.5E-03 8.98E-02 pCilg 74.80% RICHRC5082-U
U-238 1.88E-02 U 4 5E-02 4.5E-02 1.02E-01 pCig 74.80% RICHRCS5062-U
CO-60 6.81E-00 U 9.7E-01 9.7€-01 2.59E+00 pCi/g N/A RICHRCS017
Cs-137 2.79E-01 U 1.1E+00 1.1E+00 2.29E+00 pCig N/A RICHRCS5017
EU-152 -8.72E-01 U 2.0E+00 2.0E+00 3.48E+00 pCi/g N/A RICHRCS5017
EU-154 1.19E+00 U 3.6E+Q0 3.6E+C0 8.09E+00 pCifg N/A RICHRCS5017
EU-155 581E-01 U 1.6E+00 1.6E+00 3.13E+G0 pCiig N/A RICHRCS5017
STRONTIUM 7.95e-02 U 3.1E-01 3.2E-01 8.53E-01 pCi/g 69.30% RICHRCS5006

Number of Resuits: E

Resuit = IDL When Not Detected
(Qlualifiers: U = Analyte resuit < MDAJIDL,

4 = No U qualifier and resuit < RDL.

Quanterra Analytical Services, Inc

rptChemRadSample; v341

0015



SAMPLE RESULTS

Q))uantarra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 [ 6312
LAB SAMPLE ID: 81044911 MATRIX: OTHER
CLIENT ID: BOREGDO DATE RECEIVED: 10/23/98 2:35:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERRCOR(2s) ERROCR(2s) MDA/IDL UNIT  YIELD NUMBER
PU-238 1.33E-01 J 1.1E-01 1.1E-01 6.01E-02 pCifg 67.90% RICHRCS082-P
PL239/40 2.22E-02 U 4. 4E-02 4.5E-02 6.01E-02 pCilg 67.90% RICHRCS5062-P
U-234 -1.29E-02 U 1.1E-02 1.1E-02 2.69E-01 pCig 30.70% RICHRCS062-U
U-235 431E-02 U 1.1E-01 1.1E-01 2.58E-01 pCi/g 30.70% RICHRCS5062-U
U-238 -2.37E-02 U 1.4E-02 1.8E-02 3.12E-01 pCiig 30.70% RICHRC5062-U
CO-60 4 36E-01 U 3.2E+00 3.2E+00 6.36E+00 pCig N/A RICHRCS017
CS-137 9.49E-02 U 2.1E+00 2.1E+00 4.08E+00 pCifg N/A RICHRCS017
EU-152 8.24E-01 U 5.9E+00 5.9E+00 1.08E+01 pCiig N/A RICHRCS5017
EU-154 -7.57E+00 U 7.8E+00 7.8E+00 1.18E+01 pCifg N/A RICHRCS5017
EU-155 -7.26E-01 U 3.7E+00 3.7E+00 6.38E+00 pCig N/A RICHRCS5017
STRONTIUM 5.82E-01 U 3.2E-01 3.5E-01 8.37E-01 pCilg 52.60% RICHRCS5006

Number of Resuits: E

Resuit = IDL. When Not Detected

{Q)ualifiers: U = Analyte resuit < MDAJIDL,

J = No U qualifier and resuit < RDL.

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

00186



SAMPLE RESULTS

1)

Qf_/uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02581 [ 6312
LAB SAMPLE ID: 81044912 MATRIX: OTHER
CLIENT ID: BORED1 DATE RECEIVED: 10/23/98 2:35:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE  RESULT @ ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD  NUMBER
PU-238 1.09E-01 U 1.1E-01 1.2E-01 1.37E-01  pCig  54.60%  RICHRC5062-P
PU239/40 -1.15E-03 U 2.3E-03 2.3E-03 1.04E-01  pCig  54.60%  RICHRC5062-P
U-234 -1.58E-02 U 1.8E-02 1.9E-02 5.67E-01 pCilg 12.70% RICHRC5062-U
U-235 1.26E-01 U 2.6E-01 2.6E-01 4. 78E-01 pCitg 12.70% RICHRC5062-U
U-238 -5.25E-03 U 1.1€-02 1.1E-02 478E-01  pClg  12.70%  RICHRC5062-U
CQO-60 4 29E-01 U 1.6E+00 1.6E+00 3.36E+00 pCig N/A RICHRCS017
CS-137 -7.25E-01 U 9.3E-01 9.3E-01 1.52E+400 pClg  N/A RICHRC5017
EU-152 -1.53E+00 U 2.8E+00 2.8E+00 4 65E+Q0 pCi/g N/A RICHRC5017
EU-154 -7.93E-01 U 1.8E+00 1.8E+00  3.58E+00 pCilg  N/A RICHRC5017
EU-155 3.85E-02 U 1.5E+00 15E+00  2.82E+00 pClg  N/A RICHRC5017
STRONTIUM 31701 U 4 3E-01 4.4E-01 1.48E+Q0 pCiig 43.50% RICHRCS006

Number of Results;: |11

Resuit = IDL When Not Detected

{Qjualifiers: U = Analyte resuit < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, inc
rptChemRadSample: v3.41

0017



SAMPLE RESULTS

)
Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02581 [ 6312
LAB SAMPLE ID: 81044913 MATRIX: OTHER
CLIENT 1D: BOR6ED2 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 pCirg 57.20% RICHRC5062-P
PU239/40 2.45E-02 U 5.3E-02 5.3E-02 1.07E-01 pCiig 57.20% RICHRCS5062-P
U-234 1.39E-02 U 3.5E-02 3.5E-02 8.34E-02 pCig 96.50% RICHRCS5062-U
U-235 -1.39E-03 U 2.0E-03 2.0E-03 7.01E-02 pCig 96.50% RICHRC5062-U
U-238 -2.09E-03 U 2.4E-03 2.4E-03 7.52E-02 pCilg 96.50% RICHRC5062-U
CO-60 2.85E-02 U 1.5E+00 1.5E+00 3.11E+00 pCifg N/A RICHRC5017
Cs8-137 -8.16E-01 U 1.4E+00 1.4E+00 2.36E+00 pCifg N/A RICHRCS017
EU-152 9.85E-01 U 3.5E+00 3.5E+00 6.56E+00 pCiig N/A RICHRCS5017
EU-154 -2.21E+00 U 4.1E+00 4.1E+00 7.21E+00 pCig N/A RICHRCS017
EU-155 -8.05E-01 U 2.4E+00 2.4E+00 4.18E+00 pCig N/A RICHRC5017
STRONTIUM 1.81E-01 U 3.4E-01 3.4E-01 9.76E-01 pCifg 48.10% RICHRC5006

Number of Resuits: E‘I:

Resuit = DL When Not Detected

{Qjualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result < RDL.

Quanterra Analytical Servicas, Inc

rptChemRadSampie; v3.41

06018



Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02581 [ 6312
LAB SAMPLE ID: 81044914 MATRIX: OTHER
CLIENT ID: BORED3 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 1.22E-01 J 1.0E-01 1.0E-01 9.50E-02 pCig 75.50% RICHRCS062-P
PU238/40 2.00E-02 U 4.2E-02 4.2E-02 7.57E-02 pcig  75.50% RICHRCS062-P
U-234 1.286-02 U 3.2E-02 3.2E-02 7.67E-02 pCilg 103.00% RICHRCS5082-U
U-235 160E-02 U 3.2E-02 3.2E-02 4.34E-02 pCig 103.00% RICHRCS062-U
uU-238 -8.97E-03 U 4.8E-03 4.9E-03 9.92E-02 pCifg 103.00% RICHRCS5062-U
CO-80 -1.27E-01 U 4.6E-01 4.6E-01 1.00E+00 pCilg N/A RICHRC5Q17
CSs-137 2.62E-02 U 7.5E-01 7.5E-01 1.46E+00 pCiig N/A RICHRC5017
EU-152 1.78E+00 U 1.8E+00 1.8E+00 3.80E+00 pCiig N/A RICHRCS017
EU-154 2.24E+00 U 2.3E+00 2.3E+0Q0 5.83E+00 pCifg N/A RICHRC5017
EU-155 -9.44E-02 U 1.3E+00 1.3E+00 2.36E+00 pCilg N/A RICHRCS017
STRONTIUM 1.83E-01 U 4 3E-01 4.3E-01 1.54E+00 pCifig 38.30% RICHRCS5006

Number of Results:

11 !

Resuit = DL When Not Detected

{Q)ualifiers: U = Analyte resuit < MDA/IDL,
J = No U qualifier and resuit < RDL.

Quanterra Analytical Services, Inc

rptChemRadSampie; v3.41

0019



@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02581 [ 6312
L.AB SAMPLE ID: 81044915 MATRIX: OTHER
CLIENT ID: BOR6D4 DATE RECEIVED:  10/23/98 2:35:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAADL UNIT  YIELD NUMBER
PU-238 2.14E-01 1.5E-01 1.8E-01 9.80E-02 pClg  59.40%  RICHRC5062-P
PU239/40 5.39E-02 U 7.6E-02 7.7E-02 729E-02  pCVg  59.40%  RICHRC5062-P
U-234 -4.63E-02 U 3.8E-02 4.0E-02 9.63E-01  pClg  8.70%  RICHRC5062-U
U-235 -3.09E-02 U 3.1E-02 3.2E-02 8.826-01 pClg  870%  RICHRCS5062-U
U-238 -3.86E-02 U 3.5E-02 3.7E-02 9.24E-01  pClg  8.70%  RICHRCS5062-U
C0-60 6.66E-01 U 1.2E+00 12E+00  268E+00  pClg  N/A RICHRC5017
C8-137 1.50E-01 U 8.9E-01 8.9E-01 1.77E+Q0 pCilg N/A RICHRCS017
EU-152 1.21E-01 U 2.5E+00 2.5E+00  4.47E+00 pClg  N/A RICHRC5017
EU-154 547E-01 U 3.9E+00 3.9E+00  7.82E+00 pCilg  N/A RICHRC5017
EU-155 -7.16E-01 U 1.5E+00 1.6E+00  2.65E+00 pClg  N/A RICHRC5017
STRONTIUM  -2.21E-01 U 4.4E-01 4.4E-01 1.83E+00 pC/g  34.40%  RICHRCS006

Number of Results: 11 !

Resuit = IDL When Not Detected Quanterra Analytical Services, inc

(Qualifiers: U = Analyte resuit < MDAJIDL, rptChemRadSampie; v3.41
J = No U qualifier and resuit < ROL. 0 0 o 0
b



SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: W02581 [ 6312
LAB SAMPLE ID: 81044916 MATRIX: OTHER
CLIENT ID: BOREDS 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 2.69E-01 J 1.7E-01 1.7E-01 7.29E-02 pCilg 82.80% RICHRCS5062-P
PU239/40 1.06E-01 U 1.1E-01 1.1E-01 1.08E-01 pCi'g 62.80%  RICHRCS5062-P
U-234 -6.21E-03 U 4.1E-03 4.2E-03 9.48E-02 pCilg 97.50%  RICHRCS5082-U
U-235 1.596-02 U 3.5E-02 3.5E-02 6.94E-02 pCi/g 97.50%  RICHRC5062-U
U-238 145E-02 U 3.5E-02 3.5E-02 7.88E-02 pCig 97.50%  RICHRC5062-U
CO-60 1.02E+00 U 1.2E+00 1.2E+00 2.84E+00 pCiig N/A RICHRCS017
Cs-137 -5.83E-01 U 7.5E-01 7.5E-01 1.22E+0Q0 pCiig N/A RICHRC5017
EU-152 -2.08E+00 U 2.2E+00 2.2E+00 3.44E+00 pCilg N/A RICHRCS017
EU-154 -4 17E-01 U 2.7E+Q00 2.7E+00 5.54E+00 pCifg N/A RICHRCS5017
EU-155 -2.62E-03 U 1.3E+00 1.3E+00 2.54E+00 pCig N/A RICHRC5017
STRONTIUM -1.54E-02 U 3.6E-01 3.6E-01 1.44E+00 pCi/g 41.40% RICHRC5006

Number of Resuits: |11 |

Result = IDL When Not Detected

{Qjualifiers: U = Analyte resuit < MDA/IDL,
J = No U qualifier and resuit < RDL.

Quanterra Analytical Services, Inc
rpiChemRadSampie; v3.41

21



Q}}uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02581 [ 6312
LAB SAMPLE ID: 81044917 MATRIX: OTHER
CLIENT ID: BOR&D6 DATE RECEIVED:  10/23/88 2:35:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER
PU-238 1.18E-01 M 1.2E-01 1.2E-01 1.05E-01 pCifg 56.90% RICHRCS5062-P
PU239/40 2.78E-02 U 5.8E-02 5.8E-02 1.05E-01 pCifg 56.90% RICHRCS5062-P
U-234 -2.19E-02 U 2.0E-02 2.0e-02 5.23E-01 pCifg 15.30% RICHRCS5062-U
u-235 -8.75E-03 U 1.2E-02 1.3E-02 4 40E-01 pCig 15.30% RICHRC5062-U
U-238 -1.75E-02 U 1.7E-02 1.8E-02 4 99E-01 pCilg 15.30% RICHRCS5062-U
CO-60 1.07E+00 U 3.5E+00 3.5E+00 7.82E+Q0 pCig N/A RICHRCS5017
CS-137 -6.38E-01 U 3.2E+00 3.2E+00 5.86E+00 pCifg N/A RICHRCS017
EU-152 2.75e-01 U 8.0E+00 8.0E+00 1.45E+01 pCilg N/A RICHRCS017
EU-154 4 59E+00 U 1.1E+01 1.1E+01 2.40E+M1 pCifg N/A RICHRCS5017
EU-155 1.99e+00 U 5.2E+00 5.2E+00 9.47E+00 pCilg N/A RICHRC5017
STRONTIUM 2.94E-01 U 4, 3E-01 4 4E-01 1.52E+00 pCg 42.10% RICHRCS006
Number of Results: [11 |
Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDAJDL, rptChemRadSample; v3.41

J = No U qualifier and result < RDL. 22



SAMPLE RESULTS

)

@uanterra

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: wo02581 [ 6312
LAB SAMPLE ID: 81044918 MATRIX: OTHER
CLIENT ID: BOR6GD7 DATE RECEIVED:  10/23/98 2:35:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s} ERROR({2s) MDAJIDL UNIT  YIELD NUMBER
PU-238 2.37E-01 J 1.8E-01 1.8E-01 1.24E-01 pCilg 48.00% RICHRCS5062-P
PU239/40 1.69E-01 J 1.5E-01 1.5E-01 1.24E-01 pCiig 48.00% RICHRC5062-P
U-234 -8.08E-03 U 9.3E-03 9.5E-03 2.91E-01 pCig 24 80% RICHRC5062-U
U-235 -2.69E-03 U 5.4E-03 54E-03 2.45E-01 pCig 24.80% RICHRCS5062-U
uU-238 -2.69E-03 U 5.4E-03 5.4E-03 2.45E-01 pCi/g 24.80% RICHRCS5062-U
CO-60 B.BBE-01 U 1.4E+00 1.4E+00 3.01E+00 pCig N/A RICHRCS5017
Cs-137 -2.45E-01 U 8.4E-01 8.4E-01 1.51E+00 pCifg N/A RICHRCS5017
EU-152 8.15E-01 U 2.2E+00 2.2E+00 4 12E+Q00 pCiig N/A RICHRCS5017
EU-154 -4.09E-0t U 2.8E+00 2.8E+00 5.52E+00 pCig N/A RICHRCS5017
EU-155 7.656-01 U 2.1E+00 2.1E+00 3.76E+00 pCig N/A RICHRCS017
STRONTIUM 1.85E-02 U 3.7E-01 3.7E-1 1.46E+00 pCi/g 40.80% RICHRCS5006

Number of Results: IE

Resuit = IDL. When Not Detected

{Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U quaiifier and resuit < RDL.

Quanterra Analytical Services, Inc

rptChemRadSampie; v3.41

U223



(é‘)uanterra

SAMPLE RESULTS

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

LAB SAMPLE ID: 81044919 MATRIX: OTHER
CLIENT ID: BOR6DS 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-228 1.14E-01 1.0E-01 1.1E-01 1.01E-01 pCifg 66.50% RICHRCS062-P
PU239/40 -9.38E-04 U 1.9E-03 1.9E-03 8.53E-02 pCi/g 66.50% RICHRC50682-P
U-234 -4 08E-02 U 3.1E-02 3.3E-02 7.52E-01 pCifg 12.70% RICHRC5062-U
J-235 -3.49E-02 U 2.9e-02 3.0E-02 7.26E-01 pCi/g 12.70% RICHRC5062-U
U-238 -4 66E-02 U 3.3E-02 3.5E-02 7.77E-01 pCiig 12.70% RICHRCS5062-U
CO-60 1.20E+00 U 8.8E-01 8.6E-01 2.14E+0Q0 pCilg N/A RICHRC5017
CS-137 2.38E-02 U 4.7E-01 4.7E-01 9.74E-01 pCilg N/A RICHRCS017
EU-152 -4 83e-01 U 1.4E+00 1.4E+00 2.58E+00 pCi'g N/A RICHRCS5017
EU-154 2.87e-01 U 2.0E+00 2.0E+00 4.18E+00 pCiig N/A RICHRC5017
EU-155 -2.37E-01 U 1.3E+00 1.3E+00 2.42E+00 pCiig N/A RICHRC5017
STRONTIUM 2.01E-01 U 2.9E-01 2.9E-01 8.29E-01 pCi'g 56.10% RICHRC5006
Number of Results: E
Resuit = |DL When Not Detected Quanterra Analytical Services, Inc
(Qjualifiers: U = Analyte result < MDA/IDL, rptChemRadSampie; v3.41

J = No U qualifier and resuit < RDL.

0024



)
(r/(uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02581 [ 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 1.91E-01 J 1.6E-01 1.6€-01 8.62E-02  pCig 49.40%  RICHRC5062-P
PU239/40 6.37E-02 U 9.0E-02 9.1E-02 8.62E-02  pCig 49.40%  RICHRCS5062-P
U-234 -4.56E-02 U 3.2E-02 3.5E-02 761E-01  pCig 11.70%  RICHRC5062-U
U-235 -3.42E-02 U 2.8E-02 2.9E-02 7.10E-01  pCig 11.70%  RICHRCS062-U
U-238 -5.13E-02 U 3.4E-02 3.7E-02 7.83E-01  pCig 11.70%  RICHRC5062-U
CO-60 -2.02E-01 U 1.7E+00 1.7E+00 3.28E+00  pCig N/A RICHRC5017
Cs-137 -2.86E-01 U 1.2E+00 1.2E+00 228E+00  pCilg N/A RICHRCS017
EU-152 -2.63E-01 U 2.6E+00 2.6E+00 4.86E+00  pCig N/A RICHRC5017
EU-154 1.82E+00 U 3.5E+00 3.5E+00 8.32E+00  pCig N/A RICHRCS5017
EU-155 -5.51E-02 U 2.1E+00 2.1E+00 3.89E+00  pCig N/A RICHRCS5017
STRONTIUM ~ 3.22E-01 U 5.2E-01 5.3E-01 1.87E+00  pCig 33.50%  RICHRCS008

Number of Resuits: W

e

Resuit 3 {DL When Not Detected Quanterra Analytical Services, inc

{Qjualifiers: U = Anaiyte resuit < MDA/IDL, rptChemRadSample; v3.41
J = No U qualifier and resuit < RDL.
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Quanterra Datz Review Checldist
RADIOCHEMISTRY

o8 49

Work Order number (3):

CliamiD: RN T_

Dwoue O ~30 QR

Lab Sammie Number or $D3: O F DS % [

Method Test Persmetars: | 4 X011 1 Loy A

Matrix: O&gr

Raview item

Yes(v)

Ne(v/)

N/A(v}

T Laval
Raview (v

A, Calibration
1. Is thw calibration documencation incinded where applicsble?

B. Sexple Amalysis

Z Were ail savmpis holding rimes met?

3. Is tha sample Mininzam Detactable Astivity < the Contract Detection Limic?

C QC Sampim
L. [nthe bisni visld within scceptance criteria

2 I3 the Minismum Detectable Activity for the blank remit < the Camracs Dewaction
Lirmt?

NAYER AN

3. Is the blank resuit < 1/2 the Contract Detection Limit?

PR

4, [sthe blank > 1/2 the Comract Detecsion Linit bet < Conerass Detecrion Lionia?

5. Isthe biank resuit > the Contract Detection Limi but the saxpie result < the Contract
Deaction Lisit?

6. s the LCS resuit within acceptance critaria?

7. Istha LCS yieid within sccsptance critaris

N

%. Isthe LCS Minimum Detectable Activity < the Cantract Detaction Limit?

9. MS/MSD results and yield mest sccepancs aienia?

10. Duptlicats sample resuits and yieid mest accaptance critena?

D. Other
1. Arwail Nooconformenoes included and noted?

2, Are ail required formes filed out?

NN

3. Correct mathodology used?

4. Transcription checkod? S

16 -30 -3 %

5. Were ail calcuiations chackad at a minimam frequency?

6. Units chackad?

' )

Comments on ary “No’ response:

Z

First Level Review: %{Lﬁ /

¢ ~—F
Second Lavel! Review:

Form # LS<038.2 /96/11:!«.4

Date: 7_/0’35'7/

Date:

Jo/%/97
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Quanterra Data Review Checklist
RADIOCHEMISTRY

00

Work Critier mumber (1):

oL

Cliem ID:

IO\ 20O

Dus Date:

O2HR]

Lab Sampie Number or SDG:

Method Test Pzrameters: Lk((l‘("\\t G A A

Matrix:

O\ oy
Review [tam

Yes(v')

No{(v')

NIA (<)

Raview (v}

A. Callbration
1. Is the caiibration documensation included where sppiicable?

i

B. Sample Ansiysis
1. Are the sampie vieids within acceptance criteria?

1. Were ail sampie hoiding tivnes mee?

3. s the sumple Minimem Detectable Acgvity < the Contract Detsction Lirrax?

\\\

. QC Samplen
1. Iz the biznk vield within acceptance crivria

2. I3 the Minimum Detactable Activity for the blank retult < the Comrany Detection
Limit?

3. lsthe blank resuit < 1/2 the Congract Detection Limit?

4. I3 the blanik > 1/2 tha Contract Detection Linit but < Contract Desection Limme?

3. ls.the biank resuit > the Comtract Detection Limnit bt the sampie resuit < the Contract
Detaction Limne?

6. Isthe LCS resuit within ascspuancs crrterva?

7. Isthe LCS visid within acceptance crmtenia

1\\\\\\\\\

8. Is the LCS Minmmum Detectable Actuvity < the Contract Detection Liom?

EAVAY

9. MS/MSD rosults and yield meet acosptance criterma?

10. Dupiicate sample romsits and yieid wvem accepance crmteria?

N

N

D. Other
1. Are ail Nonconformancas included and noted?

2. Are all required forms filed ow?

s

3. Correct methodoiogy used?

-
—
——

4. Tanscnprion checked? NN \C\\?‘?\]ﬂ%

5. Werw ail caicuiations checked at 3 mimrmun: frogwency?

—
——
P

6. Units checked?

e ‘

—

Comments on any “No’ response: ,E-_o YYFOL

F oV G/

FiodS G $io ST, T

S Grd Bl TR0 Fiovi e &

gl = ZO%

Cleeccas
S (o dST B o SrlouuE o

Floddg o5 « 1 9%; . 2 ctr 2l €5

_

First Levei Review: Q%cﬁzf h%

AN

Second Level Review:

Date:

Date: / /"1 h(/ %

Form # LS-038.2/96. Rev.4

- - K
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Quanterra Data Review Checklist
RADIOCHEMISTRY

Work Order number (51 20479 e M«:Q:O, 2

Cliem [D: ﬁ HQ

Due Date: _Zb “30 "i ? / 9,3/

-

Lab Sa; pie Number or SDG: W2 s 5 ,—é—

Method Test Parsmercrs: M;?[O

Matrix:

Review ltem

Ya(v) No(v) NIA(Y) 2" Lavel

A. Calibration
1. Is the calibration documentation included where applicable?

Review ()
/

B. Sampie Analysis
1. Are the sumple vields within acceptance criteria?

< Were all sammpie holding times met?

3. Is the sample Minisnum Detoctable Activity < the Comract Detectson Limit?

C. QC Sampies
1. 1s the biank wield within scceplapes criteria

2 Is the Minimum Detectable Activity for the biank result < the Contract Detection
Limut?

3. 3 the blank resuit < 172 the Contract Detection Linm?

-
-~
/
/
/

4. s the blank > 1/2 the Comtract Deatection Linit b < Contract Detection Limit?

5. Is the blank resuit > the Contract Detection Linit bat the sample result < the Comract
Detection Limut?

e
e
e

5, s the LCS resuit within acceprance critena?

7. Is the LCS vield within acceptance critena

8. Isthe LCS Minimum Detectable Activity < the Cantract Detection Limit?

—
—

9. MS/MSD resuits and vield meet acceptance critera?

10. Dupticate sampie resuits and yicld meet acceptance criteria?

D. Other
1. Are &l]l Nonconformances included and noted?

—
—

1. Are all required forms filed out?

3. Correct methodology used?

NINE S IS INIS NN NSNS \\w‘\

4. Transenption checked?

5. Were all calculations checked at 3 minrum frequency?

6. Unity chacked?

WY

Comsnents on any “No' response:

First Level Review:

Form #: LS-038.2 /96, Rev.4

N
Second Level Review: k\[\w
—\

Date: ”/33/[?5)

A
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Quanterra Data Review Checklist
RADIOCHEMISTRY

R0 449

Work Order rumdser {3):

Cliem1D: 2N T
Due Date: lo-30 -9 ¥~

Lab Samoie Numberor SDG: LI @2 5 T/

| Method Test Parameters: oo o
i OO gy

Review [tem

Y (v)

No(v')

NIA(Y)

Review (/)

A Calibrusion
1. Is the calibration doczmemation incitided where applicable?

B. Sampie Analysis
1. Are the sampie vields within acosptance criteria?

2. Waers 1l sampie holding rines met?

3. Is the sampis Mimimmum Detactable Activiry < the Contract Dection Livit?

N

C. QC Sampiss
1. Isthe blank vield within scocspoancs criteria

~
e
=

2 s the Minirrum Datectahile Activity for the tlank resuit 5 the Comsract Detection
Limit?

3. Isthe blank remit < 1/2 the Comtract Detection Limit?

NN NN

4, Isthe blank > 1/2 the Comtrace Desection Linit but < Comract Detection [imi?

3. Is the blank resuit > the Contract Detection Limmit but the sample result < the Comract
Detection Limit?

6. [3the LCS resuit within accoptance cryeria?

7. lsthe LCS yieid within accoptancs crieria

8. [sthe LCS Minimum Detectable Activity 5 the Comract Detection Limm?

\

9. MS/MSD rexults and yield meet accepunce artena?

19. Dupiicate sumple resuits and yieid meet scoeptance criteria?

D. Other
1. Are all Nonconformances incitded and noted?

/"'
—
—
—
/
—

2. Are il required forms filed out?

3. Correct methodology used?

AN

4. Transeription checked?

5. Were il calcuistions chacked at 3 runuom Soqeancy?

6. Units chacked?

W

Comments on any “No’ response:

First Level Review:

% M
Second Level Review: / &

Date: _ /" 'gd’gg

Form # LS-038.2 /96, Rev.+ !

T add o

Date: _['0/7’/?15)
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Quanterra Data Review Checklist
RADIOCHEMISTRY

Work Crder minber (1 %lOH uq

cliemiD: B RE

Dus Date: lO- 3o ’QY

Lab Samoie Number or 5DG: 14 )P % T

Method Test Parameters: —JDB

Matrix: O \‘i\\-}\‘f—

Review [tem

Yes(v')

No(v})

NIA()

Review (v

A. Caiihration
1. Is the calibrstion documermation inchided where spplicabie?

el

B. Sampie Anaiyvis
1. Are the sropie vieids within wcceptancs criteria?

1. Were ail sammple holding times met?

3. Is the sampie Minimum Detoctabie Activity < the Contract Detection Linnt?

N

C. QC Sampies
1. lsthe blank vield within scceptance critria

N

1 Is the Minimmum Detactabie Activity for the blank result < the Contract Detection
Lirmit?

N\

3. lsthe biank remiit < 1/2 the Contract Detection Limat?

NEAYAR AN

\

4. Is the biank > 1/2 the Comrac Detection Linit but < Coneract Detacnog Lirmit?

5. Is the biank result > the Contrac: Detection Lima but the ssmpie resalt < the Comract
Detection Limit?

\\

6. Is the LCS revuit within acceptance criteria?

NN D

7. ls the LCS vield within acceptance criteny

8. [z the LCS Mintnum Detectable Activity < the Contract Detection Limu?

\\\

9. MS/MSD resuits and vield meet acceptance ariteria?

10. Duplicaze sumpie resuits and yieid meet sccepiance ariterial

D. Other
1. Are ail Nonconformanoes incitded and noted?

W

1. Are all required forms filed out?

1. Correca methodology used?

N RV

4. Tmnmpuonch:hd? @v\ \OFBO,Q?’F

VAN

5. Were ail calcuiations checied at 3 mmimum froguency?

6. Units checked?

Comments on any “No’ response:

First Level Review: ) MWU% //UC@&W
)Y~

Second Lavel Review: [

Date: [{/9//@?
Date: ,',/;UE/}'{

Form # LS-038,2/96, Rev.s \

o

/4%
{
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Quanterra Data Review Checkiist
RADIOCHEMISTRY
R__L_C_O wnt

Work Order mumber (23 5 10 44 9

Clien 10:_ BN T

| Duepue 1O -30 -4

Lab Sample Numberor SDG: A & 3 S %/
Method Test Paramemers: 100 | Q.;/

Murie O Hhay”

Review it=m Ya(v) No (v} NIA (v ) I™ Levei
Review (/)

A, Calibration
1. Is the calibration documernation included where applicable?

B. Sample Anaiysis

1. Are the sampis vields within acorpance criteria?

1. Were ail sanmpis holding times met?

3. ls the sampie Minimum Detecable Activity < the Contract Detection Linu?
C. QC Sampies

|. lsthe blank vield within accepiance criteria

L Iz the Minimum Detectable Activity for the biapk resuit 5 the Comract Detection
Lirmut?

3. Iathe biank resuit < 1/2 the Comgact Detaction Limit?

4. Is the blank > 1/2 the Cornmact Detection Linit bot < Contract Detection Limit?

—

N YD

NAYAN AN

-
5. I8 the blank result > the Comtract Detection Limit but the sammpie remlt < the Conract /
Desection Limit?
6. Is the LCS resuit within accepuance critena?

7. lsthe LCS vieid within acceptance critenia

N

3. I3 the LCS Minumum Detectable Activity 5 the Camract Detection Limn?

SN NINENMNYY D

9. MS/MSD results and vield meet accepance iteria? | | 7
- l s
A fMae

Ve

10. Dupiicate sampie resuits and yieid meet acceptance crmera? l

D. Other
I._Are ail Nonconformances included and noted? /"/UW

/
1. Are ail required forms filed ow? o
7
~
s

3. Correct methodology used?

4. Transeription checked? Qh\ (1 -2-4 ks
5. Were 2l caiculations checked at a mimmum frequency? .

$. Unita chocked? - ¢ !

Comments on any “No’ response: QQ +/0 ﬁﬁﬁ LU0V (I 00 VNbrT X

First Level Review: ’\M d./ w WM Date: 4 / "J/ 4/757

Form #: L5-038.2 /96. Rev.4

Second Level Review: V v \h\/]/\ ] Daie: / 1/2‘1[?/

0052



Quanterra Datz Review Checklist
RADIOCHEMISTRY

Work Order number (3): X ol yg 1o

Slogso ¥* 1

ciem D BN ’

| Dus Due: 1o - 30 —?Y

Lab Samole Numberor SDG: LI FSS ! WP IS S 2

Methoxd Test Parareters: TOT‘O«Q S(i

Matrix

Raview [tem

Ya(vs)

No(v' )

NIA(Y)

2% Lawsi
Rerview (/)

A. Callbraden
1. Is the calibration documeniation included where applicable?

B. Sampie Analyvis
1. Arethe sxrele vieids within aceeprance criteria?

2 Wers ail sample hoiding times met?

3. Is the sampie Minimum Detacxable Acuvity < the Contract Detection Limit?

€. QC Sampias
1. Is the biank vieid within sccemance criteria

1. s the Minimum Detectable Activity for the biank resuit < the Contract Detection
Limut?

3. [sthe blank resuit < 173 the Contract Detection Lipn?

A I

4, s the blank > 1/2 the Comract Detacoon Lizus bat < Comtram Detection Liont?

5. [sthe blani result > the Comragt Detecuion Limn bt the szomple resall < the Comrast
Detection Limnt?

&, [3the LCS resuit withun acceptance amena?

7. ls the LCS yreid within anceptance crrteria

8. Is the LCS Mimumum Dewciable Activity $ the Comract Detecrion Limu?

VP

9. MS/MSD resuits and yield meet accspuance criveria?

[0. Duplicate sampie resuits and yieid meel accepumee arnena?

D. Other
1. Are all Nonconformaness inciuded and noted?

2 Arc all requared forms filed cut?

3. Correct methodoiogy used?

N AR NAA

4. Transcnipticn checked? \de\ iy 'b_QY

5. Were il caiculations checked at 2 minorum fregmcy?

6. Units checked?

\

Comments on any “No’ response:

Form #: LS-038.2/96.Rev.4

First Level Review- M %@h; &7 Py
7
Second Lavel Review: / M

Date: //—/é‘_?f
Date: #;o/ 74

(0

c-

J

3



Quanterra Data Review Checklist
RADIOCHEMISTRY

Work Order number f3): X/O(/L/?O? Kf’“f‘"'v—-

Cliemt ID: Eff’(\)

ra

Due Date: \[&50’

Lab Sampic Number or SDG: WO 9‘5,70/

Method Test Parameters: - AL N
oo —

Murx:

Review item Yes(v) No(v') NAW) §= Lavel
Raview (v

A. Calibration /
1. Is the calibyation documentation inchaded where appiicable?

E. Sempie Analyiis
1. Are the sampie vields within acceptance witeria?

2. Were all sampie holding times met?

3. Is the sample Mininuim Detectable Activity < the Contract Detection Limit?

C. QC Samples
1. Is the biank vieid within acceptance criteria

Limnt?

/

/

2 Is the Minimum Detectable Activity for the blank resalt S the Contract Detection /
3. Is the blank result < /2 the Conract Detection Linet? -

4. Isthe blank > 1/2 the Contract Detaction Linit but < Contract Detaction Limit? —

%. Is the blank result > the Contract Detertion Limit but the sxmple result < the Contract —
Datection Limit?

6. Isthe LCS resuit within accepuance criieria?

7. Isthe LCS vield within acceptance criteria

N

8. Isthe LCS Minimum Dewectabie Activity S the Comract Detection Limat?

9. MSMSD resuits and yieid meet acceprance criteria?

10. Duplicate samnpie resuits and yield meet scoepuance aritenia?

/
/
D. Other /

1. Are ail Nonconformances included and noted?

2 Are ail required forms filed out?

SIS TPIPMN Y P MP\

3. Correct methodology used?

|

4. Tramseription checked?

3. Were zll calculations checked st 2 munimum frequency?

6. Units chocked?

N

Comments on any “No’ response:

/

First Level Review: M W/}‘%@/)—»/z»\_ Date //' ble) ’750/

Second Level Review: / %\/m a Datec ///32/ 75

Form # LS-038.2 /96, Rgv.y ~

A\
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9600

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 1 of r8/7

R99-021-03

'\:j,..

FINAL. SAMPLE | Disposal Method
DISPOSTTION

iCollector Company Contact Telephone No. |Project Coordinator Data Turnaround
Doug Bowers - Samiply Ardas frson ey Don Eckert 373-4955 TRENT, SJ
Project Designation i Sampling Location ISAF No. 7 Days
109-N Roof Sampling 100N (109N roof) B9%-021
[ce Chest No. Field Logbook No., Meihed of Shipment
EFL 1133-6 Gov vehicle
Shipped To Offsite Property No. IBili of Lading/Air Bill No.
Quanterra [ncorporated
'Waste Designation Client determined no waste codes associated with this project. COoA
POSSIBLE SAMPLE HAZARDS/REMARKS None
Asbestos Preservation
f Type of Container Zip Loc Bag
| . :
No. of Container(s)
Special Handling and/or Storage ZOO‘RSQ ’ Volume g
. Sce item (1} in
ZloudA e
SAMPLE ANALYSIS amuctions.
Stred ¢« T aate 3A @‘5729
preovy v d-elerrey o labore 7
Sample No, Matrix * Sample Date Sample Time |
BoR6CO | omersaid  |J 2~ -S4 /508 | X
BORGC 2- OtherSolid  |) O 3} =7 6 | §/6 Y
BOR6C2 > OtherSoid |} 0~ D)~ 7{ )57) G b3
BORGC3 4 Other Solid 10 -2/ ;«‘& }4—2 3 y
BORGCA - OtherSoid || - J ) 84 | 1730 N
i 7 SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Pfint Names s - sad
o N . _4- (1} Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europium-154, SE = Sediment
[Relinquished B Date/Time (G35 [ReccivehBy / Date/Time / %/ §) | Ewopium-155}; Isotopic Plutonium, Isotopic Uranium; Strontium-89,90 — Total Sr; S0 = Sofid
/ ) " B , _ 72.¢ ] Activity Scan SL = Shudge
DSL T o D Bowre,s 0f23[70 Ll /ST il ¢ 10C5 5L W= Wee
[Relinquished By Daetimd 7 Releived By Dfte/Time M‘m o -0
=4 A = Air
- DS = Drum Solids
Relinquished By Dale/Time [Received By Date/Tune . 10 8 mrw ?L : mlLlwlﬂ
DA Wl - Wipe
[Relinquished By Date/Time [Received By Date/ Time Somples pe I e 1o~ 17 -%4 b Y n '8 4 Loz e
: X = Other
Pepeckrt 4 Spl 10°¥]-9F
LABORATORY [Reccived By Titke Date/Time
SECTION
Disposed By Date/Time




DISPOSITION

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-021-03 |Paec 2 of & ]
825141
3]
iCollector Company Contact Telephone No. [Project Coordinator Data Turnaround
Doug Bowers ~ Sen e ll Trams Ftl/ Hn l‘! Don Eckent 3134955 [TRENT, SI 7D
Project Designation ! Sampling Location [SAF No. ays
109-N Roof Sampling 100N (109N roof) B99-021
lce Chest No. Field Logbook No. PMethod of Shipmeat
EFL 1133-6 Gov vehicle
Shipped To OfTsite Property No. {8ill of Lading/Air Bill No.
Quanterra Incorporated
[Waste Designation Client determined no waste codes associated with this project. COA
POSSIBLE SAMPLE HAZARDS/REMARKS Nome
Ash Preservation
sbestos
Type of Container Zip Loc Bag
No. of Container(s) !
Special Handling and/or Storage Volume fg
Secuem (1)
T -
SAMPLE ANALYSIS fnstructions
Pl +o C‘.eft.n.'n’ (e beva
Sample No. Matrix * Sumnple Date Sample Time
- |BOR6CS (e othessolid | ) 5]~ 44 |)45 32 X
BORGCE 7 Other Solid ) 0~D\~-4 g 1 4720 }
« BORGC7Y 8 Other Solid )O 'D\ - ¢ “' | f)"‘/() }
. [BORGCS q Other Solid ] A~¢ 91 )5 Y2 y
- [BoRsCO (0 Other Solid /0 -5 )47 | )
’ ISPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign//Prim Names 7 ) ) 5 = Soil
. o -4} Gamma Spectroscopy {Cestum-137, Cqball-f;ﬂ_, Europlum‘-lﬂ. Europium-154, SE = Sediment
elinquished B,‘.‘_zw_‘.g ate/Time ’4{35' Reccivgd By Dale/Time / % Eurapium-155); Isolopic Plutonium; Isotopic Uranium, Strontium-89,90 -- Total St; S0 = Solid
E Activity Scan SL = Sludge
StTphn B D Bwers 0fe 358 Y v W—‘W W= Ve
Relinquished By Date/Time Received By M'WWW 2 - I:!I
- = Air
-{f' DS = Drum Solids
inaut i : + DE = Drum Liguids
[Relinquished By Date/Time [Received By Dale/Time . W lsz’ 5 T D hm hqul
Wi~ Wipe
[Relinquished By Date/Time Received By Dale/Time ; omp )i‘s P 4 ” O{ )O -~ !r‘ ? 7 Jy ﬁ"p [‘:. - tf:::lm
[ X = Other
- Fepock-d & split 19-3|-9%
=/ LABORATORY [Rectived By Title ! v Date/Time
c‘-}]‘ SECTION
\I FINAL SAMPLE | Disposal Method Disposed By Date/Time




']
lebl OSITION

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-021-03 [P 1'5;55 x7
o734
“oflector Company Cantact Tetephone No. Project Coordinzior Data Turnaround
Doug Bowers~ S5 ua e Lt Ay en slvr n I"l Don Eckent 3734955 RENT, SJ
Project Designation Sampling Location AF No. 7 Days
169-N Roof Sampling 100N (LO9N roof) 99-021
Ice Chest No. Field Logbook No. Method of Shipment
EFL 1133-6 Gov vehicle
Shipped Te Offsite Property No. {Bill of Lading/Air Bill No.
Quanterra Incorporated
Waste Designation Client determined no waste codes associated with this project. CoA
POSSIBLE SAMPLE HAZARDS/REMARKS None
Asbestos Preservation
Type of Container Zip Loc Bag
No. of Container(s) .
Special Handling and/or Storage Volume Ig
See iem (1} in
Special
% ' 0 u 44 SAMPLE ANALYSIS frstructions.
Sample No. Matrix * Sample Date Sample Time
- IBOR6DD | Other Solid [ )& .~ \ — )5
| ) WoTE 78 ;
" |BORGD1 o Other Solid 3N -9
| JorD)-5¢] 157%)
 |BOR6D2 |3 omersoid  |)0~>)-¢ ¢ | )55 ht
* |BOR6D3 (¢ otersoid  [JO~ 3| . 0& | J45R ¥
T, a~
.|BOR6D4 1S Other Sofia |} - J1 9% ﬁ:’ﬁ:ﬁ-” 515 *
| o@e [SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names g el i § = sail
- s o 2o} (1) Gamma Speciroscopy {Cesium-137, Cobalt-60, Eurgplum-lSZé;-Zl;Bopium-lIS;, SE = Sediment
Relinguished B Daie/Ti 4 wed Daie/T) Europium-1535}; Isotopic Plutonium; Isotopic Hranium; Strontium-89,90 -- Tolal Sr; SO = Saiid
¢ n‘tluls I Y.R{ l aie/Time [L455 JReceive |mp/VZL2'J; 00 - Slu:ise
Do, iy, {0f23, (/0% W= Waer
[Relinquished By Date/Time eceived By Daig/Time 2 = (A)}l
DS = Drum Solids
Relinquished By Date/Time [Received By Date/Time } é ?L - .ll?_'“mel'i‘luid'
- 1L
s J| s )0-)1"?3 Wl = Wipe
Relinquished By Date/Time [Received By Date/ Time 5 7 P ) 4] P ‘ y 09 D v t:';‘e':m
- X =~ Other
Yepacleed g Sp)1t JB-2]-79
41 ABORATORY JReceived By Title v Datc/Time
. SECTION
a‘ INAL SAMPLE | Dispesal Method Disposed By Datc/Time




CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-021-03  [Paee 4 of
é-3)-78
iCollector Company Contact Telephone No. [Project Coordinator Data Turnaround
Doug Bowers - 5‘“‘“‘1’“ i s((, M L1 Don Eckert 373-4955 [FRENT, §J 7
Project Designation Sampling Location [SAF No. Days
109-N Roof Sampling 100N (109N roof) B99-02|
Ice Chest No. Fieid Logbook No. |Method of Shipment
EFL 1133-6 Gov vehicle
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated
[Waste Designation Client determined no wasle codes associated with this project. coA
POSSIBLE SAMPLE HAZARDS/REMARKS None
Asbestos Prescrvation
Type of Container Zip Loc Bag
No. of Container(s) I
Special llandiing and/or Storage Volume ig
See item (1) in
Specpi
g l D 44(2 SAMPLE ANALYSIS Instructions
Sample No. Matrix * Sample Date Sample Time
. [BoreDS I o Other Solid o 3~ % }gp ¢ )(
BOR6D6 |7 Other Solid Jo < D) g 1 o4 ).
- [BORSD7 1% Othersolid | ) O . ) -%sl)6e? X
* |BOR6DS lﬂl Other Solid f 6 -2 -2%1]6/0 )
'[eoreDS 210 Other Saiid }a -2 ) ;7,; /41 y
T 7 SPECIAL INSTRUCTIONS Matrix *
CIAIN OF POSSESSION 5|gn/l'rml Names § = Sail
_fa—1 (1) Ganma Spectroscopy {Cesium-137, Cobahi-60, Europium-152, Europium-154, SE = Sediment
elinquished By - Date/Ti f ecei Date/Time ‘/ &1 Europium-155}; Isotopic Plutonium; Isotopic Uranium; Strentium-89,90 -- Total Sr, SO = Solid
- i me 193> jﬁ Q/%/ / /é 15 p Activity Scan SL = Slodge
St Bha fo D S 1fry58 /4? Ll (1. 4G S W= Wae
Relinquished By Date/Time Received By te/Time o = 2‘1
A = ir
= DS = Drum Solids
IRelinquished By Date/Time cceived By Date/Time DL = Drum Liquids
Jes porlf e 10=17-9§ by DoP|u 1
1Relinquishcd By Date/Time {Received By Date/Time 5 am p f) [‘:, - l\-rii::uiun
X = Oh
Tepocked ¢ ¢pled 16~3~3F -
$’LABORATORY [Received By Title r Date/Time
b SECTION
WiINAL SAMPLE | Disposal Methad Disposed By Date/Time

CKB DISPOSITION




1023798 FRI 12:30 FAX 309 373 2133 FACILITY SVCS ooz

2eprerentn s 7
GAMMA-RAY ENERGY ANALYSIS REPORT

;Z?imggli-‘;?fg;du::ﬁ;g Faciity =~ THI-RCE [ O~ A ﬂv 2 _{ %/ O&; |
Bg9-221 colec

Project 100N {108N Roof)
Customer 1D BORG72 Reof Material |C / A1 / g 9
RCF iD RCF47C8
Sample time, date 1632 10/21/88
Analysis date 19723798
Isotope Activity
pCilgm 2sem Cligm
K40 < 4.5e+01 4 5a-11
Cos0 3.0e+0G +/- 1.48+00 3.0e-12
11259 < 2.3e+01 2.3a-11
Cs137 < 2.6e+00Q 2.6e-12
Eu152 < 1.48+01 1.4e-11
Euts4 < 3.1e+01 3.1e-11
Eut&s < 6.0e+00 6.08-12
Th23zdau < 1.5a+01 1.5e-11
U235 < 1.5e+01 1.5e-11
uzaa < 1.28+03 1.2e-09
U238dau 7.0e+01 +-  1.1e+01 7.0e-11
Np237 < 1.7e+01 1.7e-11
Am241 < 3.5e+C0 1.5a-12
Tot Act Gam (pCigmy  7.3e+01 Cigm 7.3e-11
YISr-90 < NR
Gross Alpha < 1.0e+00 1.0e-12
Gross Beia < 3.92+00 3.8e-12 Reported as 137-Cs Hetas.
AEA totai < NR :
Tatal Ativily (pCugm) 7.3a+01
{Cugm) 7.3e-11
Definitions: Note!l 152-Eu is not @ 100% Beta emiiter.

All arrors reponed al 2 sisndard devistions
A Assigneq a8 resxdual beta from GammasBela balanca
Far soils and j o tha following appii
Tha anaiysis of U236 is based on the actviy of Pa2d4m

The analysia of Np237 is based on the activity of Pa233

U238dau is the aclivity of Pb214 and 8i214, snart lved aaughter products of U238 E5uubrium batwaeen parent and daughter
Proaucis probadly does not suist in disiuwrbed matenais.

Thazasu is \ne activity of Ac228, Pb212, and TI208, shon lived daughier prooucts of 232Th Equibrium betwasn parent and daughter
Products may not exist i disiurbed malenals,

Othar samplas, not conlaning natursl metenais, may have inappiicabie resulls for the Th. U, transuranicy and daughter
producty, The reauits must then Da Daianced for tha gross aipha ANByis.

N/R means na raxuit or analyss not rquasied,

SEH « LD é///ﬁ /8-13-1g L%/AQ&»; 10/23/88

Radiological analyst Data Albert |. Cavis Date
Radiological Manager

0060
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10/23/98 FRI 12:30 FAX 508 373 4133 FACILITY SVCS

ﬁvﬂw%W%fAJJ ot
ud ﬁoo-lf @/ﬂ/u’/"
cCa ﬁffc'tt"(

GAMMA-RAY ENERGY ANALYSIS REPORT /U0 ?
Thermmo Hanford Inc.

Radiciogical Counting Facility THI - RCF /3 Q49 -0 [
o) / 21( / 9 @

Project 100N {109N Roof}

Customer 10 BORE70 Roof Material

RCF ID RCF4707

Sample time, date 15386 10/21/98
Analysis date 10/22/98
Isotape Activity
pCigm 2sem Clgm

K40 < 4. 8e+(1 4 Be-11

Coéd < 2.2e+00 2.2e-12

1129 < 1.96+01 1.9e-11

Cs137 < 2.4e+0Q0 2.4e-12

Eu152 < 1.1e+d1 11811

cu154 < J.1e+00 3.1e-12

Euiss < 3.8e+00 3.Ba-12

Th2d2dau < 1.2e+01 1.2e-11

U235 < 1.0e+01 1.0e-11

238 < 2.5e+02 2.5e-10

Uz238dau 2.2e+1 +/-  5.6e+00 2.2e-11

Np237 < 3.1e+00 3.1e-12

Am241 < 3.8e+00 31.6a-12

Tot Act Gam (pCilgm)  2.28+(1 Chgm 2.2e-11

Y/Sr-890 < N/R

Gross Alpha < 6.5e-01 6.5e-13

Gross Beta <« 3.1e+00 3.1e-12 Reported as 137-Cs Betas.
AEA iotal < N/R

Total Acuwity (pCiigm) 2.3e+01
(C¥gm} 2.3e-11

Qefinitans: Nole! 152.EL is not a 100% Beta emitter.

All arrars reporied at 2 standant devations
A Assignad as resicusi beta from GammaiBieia baance.
For sois and natursl sampias, tha following applies:

The anaiysis of U238 is based on the aclivity of Pa234m
The arawsis of Np237 is based on \he actvity of Pa233

Li238dayu i3 the acuvity of Pb214 and 81214, short lived daughter products of U238, Equilibnum batween parant and daughler
Progucts Crobably Goss Nt eXIt in QLD malerials.

ThaZdau is the acimity of Ac228. Ph212, and TI208, shan ived daugnier products of 222Th. Equilibenem baiwsan parent and daughiel
Products may Not exis in asturbed matenials.

Qther sampiss. nat CONATIRG NANEI naleridis, may Nive NBSHUcaDm rasulls for tha Th, U, ransuranics and daughler
products. The resulls must thean be balanced for the gross algha analys:s.

N/R rmaans no resyit or anglysit not requested.

SEH ¢ Tig { 2:& ro-21-9 %7‘2% 10/23/58

Radioiogical analyst Date Albert |. Davis Date
Radiological Manager

Page 1
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RFSH-SOW-93-0003 .
-, Revisicn §

Figure 1
SAMPLE CHECK-IN LIST

Date/Time Received: /&;/5:?/?7/6/’?0 sc#;’,bg’lgi’{

Woark Orcer Numkter: ? (L 44‘(] -/ SAF # qu -O.l! -
Shipping Centainer ID(S'/ZZ_fﬁjé/ Chain of Custody # F’q Cf -2 -3
1. Custody Seals cn shipping cantainer intact? Yes [}-No []
2. Custcdy Seals dated and signed? Yes [No []
3. Chain-of-Custody record present? Yes [] Nao []
. —
4. Cooier temperature
S. Vermiculite/packing materials is ' . Wet [] Cry [}~
g. Number of samples in shipping container: u//?'Z-
7. Samgle hoiding times exceeded? Yes [] No []
8. Samples have:
L tape hazard labels

custedy seals appropriate sample labels

8. Samples ara:
in-good condition leaking
broken have air bubtles

1Q. Where any ancmalies identified in sample receipt? Yes [] No L]/

11. Description of anomaties (include sample numbers):

Sample Custcdian/Laboratory: 7% Qg%’éﬂ S (Date: /[2_{5&}{ /gd

Telephoned To: On___ / Ev

062



Ul

1)

2}

33

4)

a2 IGO0

CHAIN~-OF-CUSTODY BAT(H ANALYSIS RECORD 24-0ct-19989

D ?D Page 1

CUSTOMER: BHI SAMPLE DELIVERY GROUP LOQ;.SQ’

MATRIX : QTHER 6[{@02[ BaTGH NUMBER _| 0’444

CUSTOMER
GES ID DUP  ACCOUNT ID COMMENTS

1) 81044501 BHI BOR&CO

2 ) B1044902 BHI BOR&C1

3 ) 81044903 BHI BOR&C2

4 ) 81044904 BHI BOR&C3

S ) 81044905 BHI BOR&C4

& )  B1044906 BHI BOR&CS

7 ) 81044907 BHI BOR&CS

8 ) 81044908 BHI BOR&CT

)  B104490%9 BHI BOR&CE

10) 81044910 BH1 BOR6&CS

11) 81044911 BHI BOR&DO

12) 81044912 BHI BOR&D1

""""""" T ) ACTIONS (Initial & Dater
INITIATED Jﬂ 'O[QMC/ 8 5) COUNTING/MEASUREMENT LAB_ 4 oo 24(%
SOP(S) # KO mfl) SUF(S) # __ 2-cciiroodl
PREP LAB RECEIVED _-24-U  on 6) DATA REVIEWED AND

ANALYTICAL PREP STORED o0~
SOP(S) # X oo |

sor(s) # /AILE
SAMPLE REMAINDER STORED (g-24-2 ax. -

SOP(S) » e

SEPARATION LAB RECEIVED 1? 16-2b- 4%

SOP(S) # RI(HRL5062.3

Cppto Lo 2942 Q)
0063



il

1)

3)

4)

CHAIN-OF-CUSTODY

[
5
CUSTDMER: BHI

OTHER 6@(1 O

SAMPLE DELIVERY GROUP

24-0ct-1798
Page 2

LOO2ER |
[0 -9

BAT(CH ANALYSIS RECORD

MATRIX BATCH NUMBER
CUSTOMER
GES ID DUP  ACCOUNT D COMMENTS
1 ) 81044913 BHI BOR&D2
2  B1044914 BHI BOR&D3
3 ) Bl0A491% BRI BOR&D4
2 ) 81044916 BHI BORGDS
5 ) 81044917 BHI BOR&DS
&) 81044918 BHI BOR&GD7
7 ) 81044919 BHI BORGDT
8 7 81044920 BHT BORGDY
T (&
ITW AR (S
- ACTIONS (In1t1a1 % Date)
INITIATED \9"} ’0 24”([8 5) COUNTING/MEASUREMENT LAB  « c_J‘_m(-u—
SOP(S) # (<O YX 1) SOP(S) # _ Rtetinos»>v
PREP LAB RECEIVED _ip-24-%F en &) DATA REVIEWED AND
ANALYTICAL PREP STORED 7’?(/ 030-%"

SOP(S) # o rrea S0kl

SAMPLE REMAINDER STORED _wv-24-ir on

SOP(S) # LY

SOP(S) # _@Cﬁgzml,
Yoy

SEPARATION LAB RECEIVED gi& L0- 26 9

SOP(S) # RicHa (%0

Nl .3

Qpjs (3-2017 el

N064



: ##4% UISO #3k3
m ng CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-0ct-1998
\D&Dl ‘ Page 1

CUSTOMER: BHI SAMPLE DELIVERY GROUP [Lba?ég /

MATRIX : OTHER 60!@«0)«1 BATCH NUMBER } O - Lﬂ!’q

CUSTOMER
QES ID DUP  ACCOUNT ID COMMENTS

1) 81044901 BH1 BOR&CO

2 ) 81044902 BHI BOR&C1

3 ) 81044903 BHI BOR&C2

4 ) 81044904 BHI BOR&C3

5 ) 81044905 BHI BOR&GCS

& ) 81044906 BHI BORGCS

7 )  B1044907 BHI BOR&C S

8 ) B1044908 BHI BOR&C7

? ) 810447909 BHI BOR&CS

1¢) 81044910 BHI BOR&CS

11) 81044911 BHI BOR&DO

12) 81044912 BHI BOR&D1

O T S —

ACTIONS (Initial % Date)

1) INITIATED Jﬂ:’ ’0/2%% 5) COUNTING/MEASUREMENT LAB_ 4 f..:("{‘?”

SOP(S) » O%UD SOP(S) # n/-(c&hloa-ur
2) PREP LAB RECEIVED _(o-2u-% ox &) DATA REVIEWED AND

ANALYTICAL PREP STORED 4 7 (At 7
SOP(S) # RuwueaDowe-|
SOP(S) # AL /P¢ a0
3) SAMPLE REMAINDER STORED _\g-z4-SF sa_ = =
SOP(S) # alny

4)

SEPARATION LAB RECEIVED # i0~26-9%

Sobi.l
SOP(S) # FICHR ( Sl
*?I( 19- 2b-gyf
C_Gd(c'?ﬂ-—'{) 1Chelesta 8




V)

1)

3}

4)

### UISO W

qu CHAIN-OF~-CUSTODY BATCH ANALYSIS RECORD 24-0ct—-1998
Page 2

\E)CUSTDHER: BHI SAMPLE DELIVERY GRUUP‘JJ)Culﬁxg)

MATRIX : OTHER 6[M O% BATCH NUMBER lO“LMQ

CUSTOMER
QES ID DUP  ACCOUNT ID COMMENTS
R RN T TR R s N T T T N T R R T T R T e R e T S R R RE S EEEx
1) 81044913 BHI BOR&D2
2 ) 81044914 BHI BOR&D3
3 ) B1044915 BHI BOR&D4
4 ) 81044916 BHI BOR&DS
5 ) 81044917 BHI BOR&DA
& ) 81044918 BHI BCR&D7
7 ) 81044919 BHI BOR&DS.
8 ) 81044920 BHI BOR&DS
T 10 44% 1&
T——1§
"°=========::===a=5===a==-_-==——==—===—===—= ———— T T S N S I M =
Ju ACTIONS (Initial % Date)
|2
INITIATED s {Q 4’93 S) COUNTING/MEASUREMENT LAB /ﬁ fa! 196~
SOP(S) # KO W S0P (S) # __ ZcctRamsr
PREP LAB RECEIVED _10.24-9F on &) DATA REVIEWED AND
o o ANALYTICAL PREP STORED #w2-f£ /-2 -%¢
SOP(S) # RyeueteR- o8 -o
SOP(S) # A LR w00y
SAMPLE REMAINDER STORED _g-24-8 ae R d
SOP(S) # s

SEPARATION LAB RECEIVED *}' ) 8- 2he- 5
1

SOP(S) # RiCiR( 50613

Eod. o 29-9¢ LChelsTA ©

UUbod



LABSAMD

S

REANAL YSIS REQUEST =+

dﬂﬁq—o&cus-mw BATCH ANALYSIS RECORD E

ANALYSIS
BATCH NUMBER

CUSTOMER ID

mnm /o~30—4§'

L&.SO

SAMPLE DELIVERY GROUP Y0258 2

104G

1)

510 144_/

3)

4)

3)

6)

7

8

Ed)]

10)

11)

12)

13)

14)

15)

16)

RY).

18)

19)

20)

LAB%‘ID
BLANK) J/0 33

SPIKE) J/044G855

JI04G G (p S

ACTIONS (Imua.l &. Datc)

1?.'

'x)mrmmn .

SOP(S) #
2) PREPLAB RECEIVED ap
SOP(S)# RierrecSouw-]

3) SAMPLE REMAINDER STORED -1 o
SOP(S) # ~19
2 &b wizoles
@ chlcso29

‘Eﬁ )19~
. RyenecSoR o
4) SEPARATION LAB RE

- SOP(S) # W

-~
5) COUNTIN ' _ 0
LAB RECEIVED W\-20~4%
SOP(S) # &) .

6) DATA REVIEWED AND 23“ g f
;/

ANALYTICAL PREP STORED
SOP(S) #

RC-048 10/96 REV 3

0067



"
(%

1)

3

4)

*## GAMMA 354

0\3 CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-0ct-1998
. Page 1
CUSTOMER: BHI SAMPLE DELIVERY GRouP LWOZH5Y l
MATRIX : OTHER %q 02 BATCH NUMBER ok Hyq.
CUSTOMER

GES ID DUP  AGGCOUNT ID COMMENTS
1) 81044901 BHI BOR&CO
2 ) 81044902 BHI BORGC 1
3 ) 81044903 BHI BORGC2
4 ) 81044904 BHT BOR&GC3
S ) 81044905 BHI BOR&GC4
& 1 81044906 BHI BORACS
7 ) 81044907 BHI BOR&CE
8 ) 81084908 BHI BOR&C7
7 ) 81044909 BHI BOR&CH
10) 81044910 BHI BOR&CO
11) 81044911 BHI BOR&DO
12) 81044912 BHI BOR&D1
memmmmssssssscoEEssss s o EE SRR C TS EETESSSE— S Es S SoEEmEE S mme e mmE e

ACTIONS (Initial % Date)
INITIATED Qﬂ IO/)‘—MQS S) COUNTING/MEASUREMENT LAB §0 '°/’5lqg
SOP(S) # QIQ%UU SOP(S) #"’ﬂ?z"u?%w%w
PREF LAB RECEIVED _ig-tu-1¥ on &) DATA REVIEWED AND
lem::‘:_"l\ ANALYTICAL PREP STORED ?Z/O’30"?a"’

sresy & T SOP(S) #/WQ?JOZ

SAMPLE REMAINDER STORED _ig-24-PX owe_ ’ ' e,
SOP(S) # ~ e

SEPARATION LAB RECEIVED T

SOP(S) # Lﬁ




1)

(8]
o

#3#% GAMMA 333

\/)UJ/ OM CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 24-0c t-1998
\ngi>' Page 2
CUSTOMER: BHI SAMPLE DELIVERY GRDUP Ld[)ﬁég/
MATRIX : OTHER 6%02»} BATCH NUMBER /0“44@
CUSTOMER
QES 1D DUP ACCOUNT ID COMMENTS
=31 3+ 1+ 3+ + 3+ + + 3+ 3+ -+ >3+ 3+t 1+t -+t -+ -+ 35+ 3+ 4+ 1+ 3
1) 81044913 BHI BOR&D2
2 ) 81044914 BHI BOR&D3
3) 81044915 BHI BOR&D4
4 ) 810449164 BHI BOR&DS
S ) 81044917 BHI BOR&DS
&) 81044918 BHI BOR&D7
7)) 81044919 BHI BORAGDS
8 ) 81044920 BHI BOR&DS
o449 1%
JOHWI 13
=========—q_—q-.-h=§======z===z====================================z=°.==.—.======
Tiodt ACTIONS (Initial & Date)
jj_/ 0] ki
INITIATED ZLHCL% 5) COUNTING/MEASUREMENT LABAfr 0O u/bf/‘"
K ) ’
SOP(S) # Q WUZ SOP(S) # a(cs#blOeo27
PREP LAB RECEIVED 0-14-1¥ oec &) DATA REVIEWED AND
RICHEC ®016-] ANALYTICAL PREP STORED 4/& f0-20-9¢"
SOP(S) # - Sor-s

3)

4)

/
SOP(S) # /[/f CMC&&Z,&«)?_

SAMPLE REMAINDER STORED _jo-24-1F v

SOP(S) #

-
SEPARATION LAB RECEIVED T-
SOP(S) # J,

0069



/) ### TOTAL-SR #%%
\ U’Q/ﬂg CHAIN-OF-CUSTODY BATCH AMALYSIS RECORD 24-0ct-1998
\ D'Qj) Page 1
CUSTOMER: BHI SAMPLE DELIVERY GROUP &)6&25%2/
MATRIX : OTHER BATCH NUMBER }O ’H M
CUSTOMER
GES ID Dup ACCOUNT ID COMMENTS
e g T e e ey e e I EE S == s+t + + 4+ 5+ + 3+ -+ -+ 3 5+
1) 81044901 BHI BOR&CO
2 ) 81044902 BHI BOR&AC1
3 ) 81044903 BHI BOR6&CR2
4 ) 81044904 BHI BOR&C3
S 81044905 BHI BORAC4
& ) 810449046 BHI BORACS
7 81044907 BHI BOR&C S
8 ) 81044908 BHI BOR&C7
? ) —S810%a90Y —BHAT BUR&SCH" - /
SAMEIC lessr (WAL
iQ) - .
OAMDPIC VCNT VTR
i1) 81044911 BHI BOR&DO
i2) 81044912 BHI BOR&D1

11}

23}

3

4}

T ke s s s S s s S S o — S ——— . T o 1 i e fres ol st WS o e S . . s vt S . St . o
e R N R e S R R N e R T N N I N N S e S s e e et e s S e

g—( ACTIONS (Initial % Date)

N

INITIATED \ v /%Z[fg 5) COUNTING/MEASUREMENT LAB 10/30/¢z/
SOP(S) # ﬂ@?@v soP(s) # KihlDQoos

PREP LAB RECEIVED 0-24-%% v &) DATA REVIEWED AND | )
ANALYTICAL PREP STURED‘/—\QA}f e /@X

SOP(S) # M’CHWQXP/D’

SOP(S) # Rwuermow-
SAMPLE REMAINDER STORED w-24-T% e

SOP(S) # ~\s

SEPARATION LAB RECEIVED

SOP(S) #




### TOTAL-SR wi##

\‘ VQ/
\ Cﬁ% CHAIN-OF~-CUSTODY BATCH ANALYSIS RECORD 24-0ct-1998
VAT
'D Ci/ Page 2
\ CUSTOMER: BHI SAMPLE DELIVERY GROUP L{.)Oﬂlég/
MATRIX : OTHER BATCH NUMBER [O 'Lé(’f['[f
CUSTOMER
QES 1D pDupP ACCOUNT ID COMMENTS
1) 81044913 BHI BORAD2
2) 81044914 BHI BOR&D3
3 81044915 BHI BOR&D4
4 ) 81044916 BHI BOR&DS
S ) 81044917 BHI BOR&D&
&) 81044918 BHI BOR&D7
7 ) 81044919 BHI BOR&DS
8 ) 81044920 BHI BOR&DS
PELL o)
Tio g LD
ACTIDNS (Initial & Date)
}” )
1) INITIATED , [L/ng 5) COUNTING/MEASUREMENT LAB_A @%r o b5
SOP(S) # //{O XXU_U SOP(S) # Ziimpaaos
2) PREP LAB RECEIVED 0-24 -% o &) DATA REVIEWED AND W/UHI}/QQ
ANALYTICAL PREP STORED
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