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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.

3350 George Washington Way
Richland, WA 99352
February 29, 2000

Attention: Joan Kessner .

SAF Number : B99-005

Date SDG Closed : February 1, 2000
Number of Samples : One (1)

Sample Type : Soil

SDG Number : W03054

Data Deliverable : 15-Day / Summary
L. Introduction

On February 1, 2000, one soil sample was received at the Quanterra Richland Laboratory (QRL)
for radiochemical and chemical analysis. Upon receipt, the sample was assigned the following
laboratory ID number to correspond with the Bechtel Hanford, Inc. (BHI) specific ID:

QRL ID# BHI ID# MATRIX DATE OF RECEIPT
9D844210 BOWNNG6 SOIL 2/1/00

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-5010
Uranium-234, -235, -238 by method RICH-RC-5079
Gamma Spectroscopy
Gamma Scan by method RICH- RC 5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Chemical Analyses
Chromium Hex by EPA method 7196
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Bechtel Hanford, Inc.
February 29, 2000
Page 2

I1. Quality Control

The analytical results for cach analysis performed under SDG W03054 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any cxceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units with the exception of the chemical analysis,
which is reported in mg/L.

Iv. Comments

Alpha Spectroscopy

Plutonium-238, -239/40 by method RICH-RC-5010:

The LCS, batch blank, sample duplicate (BOWNNG6) and sample results are within contractual
requirements.

Uranium-234, -235, -238 bv method RICH-RC-5079:
The LCS, batch blank, sample duplicate (BOWNNG) and sample results are within contractual
requirements.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017:

The LCS, batch blank, sample duplicate (BOWNNG6) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006:

The LCS, batch blank, sample duplicate (BOW9KS) and sample results are within contractual
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196:

The sample was analyzed with SDG W03040 due to an error in initial SDG assignments.
Subsequently, the SDG number for sample BOWNNG6 was changed to WO03054. For the
analytical batch, the LCS, batch blank, samples, sample duplicate (BOW871) and sample matrix
spike (BOWS871) results are within contractual requircments. The QC reported in this SDG have
been previously invoiced under SDG W03040 and will not be billed under SDG W03054.
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Bechtel Hanford, Inc.
February 29, 2000
Page 3

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. Relcase of the data contained in this
hard copy data package has been authorized by the Laboratory Manager, or a designee as verified
by the following signature.

Reviewed and approved:

aelec Wheld it

Jackie Waddell
Project Manager
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SAMPLE RESULTS

MY
= uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO03054 [ 9880
LAB SAMPLE ID: 90844210 MATRIX: SOIL
CLIENT |D: BOWNNG DATE RECEIVED:  2/1/2000 2:10:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR{(2s) MDA/IDL  UNIT  YIELD NUMBER
HEXCHRCME 8.00E-02 U N/A N/A 8.00E-02 mg/kg N/A EPA7196
PU-238 -5.19E-04 U 1.0E-03 1.0E-03 2.61E-02 pCifg 54.14% RICHRC5010
PU239/40 0.00E+00 U 0.0E+00 1.6E-02 1.76E-02 pCiig 54.14% RICHRC5010
U-234 6.56E-01 J 1.2E-01 1.6E-01 3.60E-02 pCilg 81.87% RICHRCS5079
U-235 354E-02 J 2.8E-02 2.8E-02 2.61E-02 pCiig 81.87% RICHRC5079
U-238 6.63E-0t J 1.2E-01 1.7E-01 3.24E-02 pCilg 81.87% RICHRCS5079
CO-60 1.66E-03 U 1.2E-02 1.2E-02 2.05E-02 pCilg RICHRC5017
CS-137 8.36E-02 2.3E-02 2.3E-02 2.14E-02 pCiig RICHRC5017
EU-152 8.65E-03 U 3.1E-02 3.1E-02 5.20E-02 pCiig RICHRC5017
EU-154 -1.53E02 U 41E-02 4 1E-02 6.96E-02 pCilg RICHRC5017
EU-155 811E-02 U 3.2E-02 3.2E-02 5.58E-02 pCifg RICHRCS5017
STRONTIUM 5.69E-02 U 6.2E-02 6.4E-02 1.32E-01 pCiig 84.00% RICHRCS006

Number of Results: ‘Q

Result = IDL When Not Detected

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

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

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: w03040 [ 9880
LAB SAMPLE ID: D82K814R MATRIX: SOIL
CLIENT ID: BOWSB71 DUP DATE RECEIVED: 1/31/2000 11:55.00

ORIG LAB SAMPLE ID: 9D82K810

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

HEXCHROME  1.52E+00 N/A N/A 8.00E-03 mg/kg N/A EPA7196 1.44E+00 5.34%

Number of Results: 1

Result = IDL. When Not Detecte Quanterra Analyticall Services, Inc

{Q)ualifiers: U= Analyte result < MDA/DL, rptChemRadBup; v3.41 O U O 6
J = No U qualifier and result < RDL.



DUPLICATE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:
LAB SAMPLE ID: D844218R MATRIX:
CLIENT ID: BOWNNG DUP DATE RECEIVED:

ORIG LAB SAMPLE ID: 5D844210

1}
.’ iyanterra

W03054 [ 9880

SOIL

2/1/2600 2:10:060 P

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR{2s) ERROR (2 s) IDL UNIT  YIELD NUMBER RESULT RFPD
PU-238 -1.75E-03 U 2.0E-03 2.0E-03 3.638-02 pCilg 57.70% RICHRC3010 -5.19E-04 108 38%
PU239/40 7.27E-03 U 1.5E-02 1.5E-02 1.97E-02 pCilg 57.70% RICHRCS5010 (.00E+00 200.00%
Number of Results: g_
Result = IDL When Not Detecte Quanterra Analyticall Services, Inc
{Qiualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41

J = No U qualifier and result < RDL.
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DUPLICATE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:
LAB SAMPLE ID: D844219R MATRIX:
CLIENT ID: BOWNNG DUP DATE RECEIVED:

ORIG LAB SAMPLE ID: $D844210

G uvanterra

WO03054 [ 9880

SQIL

2/1/2000 2.10:.00 P

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(25s) IDL UNIT  YIELD NUMBER RESULT RPD
U-234 549E-01 J 1.2E-01 1.6E-01 5.19E-02 pCilg 66.61% RICHRC5G7%  6.56E-01 17.72%
U-235 17502 U 2.4E-02 24E-02 4.13E-02 pCilg 6681% RICHRCS5079 3.54E-02 67.59%
U-238 6.19E-01 J 1.3E-01 1.7E-01 5.19E-02 pCilg B6.61% RICHRC5079  6.63E-01 6.83%
Number of Results: "i__
Result = IDL When Not Detecte Quanterra Analyticall Services, Inc
{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41 ’ .
J = No U quailifier and result < RDL. OG 0 8



LAB NAME:

LAB SAMPLE ID:
CLIENT 1D:

DUPLICATE RESULTS

QUANTERRA, Richland

DB4421AR
BOWNNSE DUP

CRIG LAB SAMPLE ID: 9D844210

8%
C’uanterra

SDG: /RPT GRP: WG3054 f 9880

MATRIX:

SOIL

DATE RECEIVED:  2/1/20002:10:00 P

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT  YIELD NUMBER RESULT RPD
CO-60 2.46E-03 U 1.2E-02 1.2E-02 2.10E-02 pCig RICHRC5017 1.56E-03 44 69%
CS5-137 3.50E-02 J 2.0E-02 2.0E-02 2 41E-02 pCig RICHRC5017 8.36E-02 81.93%
EU-152 5.85E-03 U 4.0E-02 4 0E-02 522£-02 pCilg RICHRCSC17  B.65E-03 38.74%
EU-154 -3.79E-C2 U 3.9E-02 3.9E-02 6.32E-02 pCilg RICHRC5017  -1.53E-02 85.08%
EU-155 3.85E-02 VU 3.9E-02 39E-02 6.79E-02 pCig RICHRCSG17  8.11E-02 71.31%
Number of Results: E

Result = IDL When Not Detecte Quanterra Analyticall Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41 0009

J = No U qualifier and result < RDL.
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DUPLICATE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W03054 f 9880
LAB SAMPLE ID: D84421CR MATRIX: SOIL
CLIENT ID: BOWNNG DUP DATE RECEIVED:  2/1/2000 2:10:00 P

CRIG LAB SAMPLE tD: S0C844210

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

STRONTIUM -2.67E-02 U 5.1E-02 5.1E-02 1.30E-01 pCilg B6.50%  RICHRC5006 5.68E-02  554.04%

Number of Results: 1 |

Result = IDL When Not Detecte Quanterra Analyticall Services, Inc

(Qiualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41 N O 1
J = No U gualifier and result < RDL.. O



BLANK RESULTS

LAB NAME: QUANTERRA, Richland
LAB SAMPLE ID: DESLC11B

1}
' ianterra

/RPT GRP:  WO03040 [ 9880

SOIL

COUNTING
ANALYTE RESULT Q@ ERROR(2s) ERROR (2s)

REPCRT METHOD

MDA/IDL UNIT YIELD NUMBER

HEXCHROME 0.COE+00 U

Number of Results: 1

mg/L N/A EPAT1GB

Result = IDL When Not Detected

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

Quanterra Analytical Services, in¢
rptChemRadBlank; v3.41
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP:  W03054 [ 9880
LAB SAMPLE ID: D8AJQ118 MATRIX: SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE  RpSULT @ ERROR(2s) ERROR({2s) MDA/DL yNIT YIELD  NUMBER
PU-238 0.00E+00 U 0.0E+00 12602  1.31E-02 pCig 65.93%  RICHRC5010
PU239/40 2.41E-02 J 2 2E-02 22E-02  1.31E-02 pCilg 65.93%  RICHRC5010

Number of Results: 2

Result = IDL When Not Detected

{Qjualifiers: U = Analyte result < MDA/IDL, rptChemRadBlank; v3.41
J = No U gualifier and result < RDL

Quanterra Analytical Services, In¢
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BLANK RESULTS

119
- yanterra

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: WQ03054 [ 9880
LAB SAMPLE ID: D8AJX11B MATRIX: SOIL
COUNTING TOTAL REPORT METHQD

ANALYTE  ResULT @ ERROR(2s) ERROR (2s)

MDA/IDL UNIT YIELD NUMEBER

U-234 7.62E-03 U 1.7E-02 1.7E-02
U-235 -2.65E-03 U 27E-03 2.7E-03
U-238 1.13E-02 U 2.4E-02 2.4E-02

Number of Results: 5

333E-02 pCig 49.69% RICHRC507¢
4 42E-02 pCilg 49.69% RICHRC5079
533E-02 pCig 49.89% RICHRC5079

Resuit = IDL. When Not Detected

(Qualifiers; U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL

Quanterra Analytical Services, In¢
rptChemRadBlank; v3.41
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP:  WO03054 [ 9880
LAB SAMPLE ID: D8AK011B MATRIX: SOIL

COUNTING  TOTAL REPORT METHOD
ANALYTE  ResULT @ ERROR(2s) ERROR(2s) MDAIDL yNIT YIELD  NUMBER
CO-60 7.20E-03 U 6.3E-03 6.3E-03  128E-02 pCilg RICHRC5017
CS-137 -2.85E-03 U 6.2E-03 6.2E-03  1.05£-02 pCilg RICHRC5017
EU-152 4.45E-03 U 1.8E-02 1.8E-02  3.15E.02 pCig RICHRC5017
EU-154 -6.01E-03 U 1.9E-02 1.9€-02 3.22E-02 pCilg RICHRCS5017
EU-155 3.70E03 U 1.5E-02 15E-02  2.60E-02 pCilg RICHRC5017

Number of Resuits: §_-__

Result = IDL When Not Detected Quanterra Analytical Services, In¢

{Q}ualifiers: U = Analyte result < MDA/IDL, rptChemRadBlank; v3.41
J = No U qualifier and resuit < RDL U 0 1 4
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W03054 [ 9880
LAB SAMPLE [D: CB8AK211B MATRIX: SOIL
COUNTING REPORT METHOD

ANALYTE  ResULT Q@ ERROR(2s) ERROR({(2s)

UNIT YIELD NUMBER

STRONTIUM -1.81E-02 U 4.5E-02

Number of Results: 1

pCilg 84.70%  RICHRCS006

Result = IDL When Not Detected

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

Quanterra Analytical Services, Inc
rptChemRadBlank; v3.41
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W03040 [ 9880
LAB SAMPLE ID: D8ILC12S MATRIX: SCOIL

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

RECOVERY

HEXCHROME 9.94E-01 N/A N/A 2.00E-03 mgiL N/A 1.00E+00

Number of Results: 1_

899.40%

Result = IDL When Not Detecte Quanterra Analytical Services, In¢

{Qlualifiers: U= Analyte result < MDA/IDL, rptChemRadLcs; v3.41
J = No U qualifier and result < RDL.,
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: w3054 [ 9880
LAB SAMPLE ID: D8AJQ12S MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT

ANALYTE RESULT @ ERROR({2s) ERROR(2s) iDL UNIT YIELD EXPECTED

RECOVERY

PU238/40 3.36E+00 2.6E-01 6.4E-01 1.38E-02 pCilg 62.65% 3.44E+00

Number of Results: ',L—_

97.66%

Quanterra Analytical Services, inc

Result = IDL When Not Detecte

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

rptChemRadLcs; v3.41
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LABORATORY CONTROL SAMPLE

LAB NAME; QUANTERRA, Richland SDG: /RPT GRP:  W03054 [ 9880
LAB SAMPLE ID: D8AJX12S MATRIX: SOIL

COUNTING  TOTAL MDA/ REPORT
ANALYTE RESULT Q@ ERROR(2s) ERROR{2s) DL UNIT YIELD EXPECTED RECOVERY
U-234 7.72E-01 J 1.4E-01 2.0E-01 3.62E-02 pCilg  67.58% 8.62E-01 89.64%
U-235 551E-02 J 3.8€-02 4.0E-02  362E-02 pCilg 67.58% 3.93E-02 140.10%
U-238 1.06E+00 1.7E-01 2.5E-01 3.42E-02 pCilg  67.58% 9.02E-01 117.58%

Number of Results: 3

Resuit = IDL When Not Detecte Quanterra Analytical Services, Inc
(Qjualifiers: U = Analyte result < MDAJIDL,

rptChemRadLcs; v3.41
J = No U qualifier and resuit < RDL.
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: Ww03054 [ 9880
LAB SAMPLE ID: DBAK(O12S MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT

ANALYTE RESULT Q ERROR{2s) ERROR(2s} |pDL UNIT  YIELD EXPECTED RECOVERY
CS-137 3.25E-01 5.2E-02 52E-02  3.83E-02 pCilg 3.07E-01 105.76%
K-40 1.96E+01 21E+00  2.1E+00  291E-01 pCilg 1.95E+01 100.19%
RA-226 1.05E+00 1.5E-01 1.5E-01  6.34E-02 pCiig 1.15E+00  91.10%
RA-228 2.17E+00 2.8E-01 2 8E-01 1.32E-01 pCig 1.87E+00  115.95%
U-238DHP 1.65E+00 6.4E-01 64E-01  6.35E-01 pCilg 1.05E+00  156.63%

Number of Results: 5

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

{Qjualifiers: U = Analyte result < MDAJIDL, rptChemRadlLcs; v3.41
J = No U qualifier and result < RDL, O 0 1 9



A1)
2 isanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: w03054 [ 9880
LAB SAMPLE ID: D8AK212S8 MATRIX: SOIL

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

STRONTIUM 9.10E-01 1.2E-01 2.8E-01 1.14E-01  pCilg 94.80% 1.13E+0Q0 80.32%

Number of Results: l__

Result = IDL When Not Detecte Quanterra Analytical Services, inc

{Qjualifiers: U = Analyte result < MDA/IDL, rptChemRadLcs; v3.41 e
J = No U quatifier and result < RDL. O O ._O
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MATRIX SPIKE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO03040 [ 9880
LAB SAMPLE ID: D82K813W MATRIX: SOIL
SPIKE COUNTING  tOTAL REPORT SAMPLE
ANALYTE RESULT* Q@ ERROR({2s) ERROR {2s) MDA/IDL UNIT RESULT EXPECTED RECOVERY
HEXCHROME  3.64E+01 N/A N/A 8.00E-02 mg/kg  1.44E+00 4.00E+01 91.09%

Number of Resuits: 1

*Spike Result Corrected For Sample Resuit : Quanterra Analytical Services, Inc

Result = IDL When Not Detecte rptChemRadMatrixSpike; v3.41

{Qiualifiers: U= Analyte result < MDA/IDL, r) O Ny 1
J = No U qualifier and result < RDL. ' ~
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MATRIX SPIKE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W(03040 [ 9880
LAB SAMPLE ID: D82K815W MATRIX: SOIL
SPIKE COUNTING  TOTAL REPORT SAMPLE
ANALYTE RESULT" Q ERROR {2s} ERROR (2s) MDA/IDL UNIT RESULT EXPECTED RECOVERY
HEXCHROME  7.23E+02 N/A N/A 8.00E-02 mgikg  1.44E+00 7.40E+02 97 63%

Number of Results: 1 |

*Spike Result Corrected For Sampie Resuit Quanterra Analytical Services, Inc

Result = IDL. When Not Detecte rptChemRadMatrixSpike; v3.41

(Q)uatifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and resuit < RDL.
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Data Review Checklist
RADIOCHEMISTRY

Quanterr;

Lot Number: . T9R 0,0 ( ¥O
Client ID° Rk

Due Date: i 00

5

QQC Baich Number: N GRS

Method Test Parameter: 7 G i

SDG Number: 4 54 ‘igﬁg{'{ ALHL
‘ 1

_e—‘ﬂﬂ.é’L
Cal

Mamix: So, f

/Y

Review [tem

‘ch () No(¥V) “YNAMN) | 2% Level

Review (V)

A. Calibration

1. Is the calibranen decumentadon included where applicable?

e v 1

B. Sample Analvsis
1. Ars the sample vields within aczeptance criterna?

. Were all sample helding times met”

!

3
5. [s the sample Mirtmum Detectable Acuvity < the Conuract
Detecton Limir?

|
| :
|

C. QC Samples

. Ts:he blank ~ieid ~ithin accectancs sntena?

2. Is the Minunum Detestabie Aciviny for the blank result < the

Conmact Detestuon Limat?

3. Dces the tlank result meet the Contrac: catena?

4. Ts the biank result < the Conwacr Derecticn Limue?

Vb

5. Is the biank result > the Contact Detection Limut but the sample
resuit < the Contract Detection Lirmut?

6. Is the LCS result within aczectancs criteria?

7. Is the LCS vield within acczprance critena’

8. [s the LCS Minumum Detectable Activity € the Conmract Detecucn
Limit?

9. Do the MSNISD results and sields mest acceptanca cnterja?

10. Do the duplicate sample results and vields mest acceptance
¢criteria?

D. Cther

1. Are all Nenconformancges included and neted?

_Are all required {orms filled our”

. Was the comrect methodelowy used”?

FEY RV NI ]

. Was tmanscripuon checked?

CWare all calculavens checked ata minimum frequency?

[« AR ¥H

- Were ungts checked?

NN

Comments on any “No” respense:

First Level Roview: 2-wu' ,/(fuu_’]? ex ]

Date: A3/ e

¥

Date; (3%31?/"}2/

e 30 o
Second Level Review: \{:}CK(LL/ //t/}d(ﬁ/!%éu“—

/

L

LS5-038, Rev.5, 4/99

0025



Data Review Checklist
RADIOCHEMISTRY

Ty
Q’uanterrz

:’Q,’(-wf“\

[ Lor Number e RRGIe =

T -
i

Clheat [D; N HI—

Due Date: Qv L, Ot

A

QC Barch Number: C.0 37 A (- (-

SDG Number: (@ ¢ TN

Method Test Parameter 70 7ad S

Vi Ik lfﬂ/

Mamix: S~y

6. Were umts :he_k:d'_‘

Review ltem Yes (V) No (V) N/A (V) | 2% Level
Review (\’)

A. Calibrauon

1. Is the calitmtion documeninton included where apolicabla? e v’

B. Sampie Analvsis

1. Are the sample vields within accesiancs criteria? e

2. Were 2ll sampie hoiding times met”? { -~

3. Is the sample Mirumum Dereciable Azuviny < the Contragt

Dersztien Limit? e

C. QC Sampies

1. Is the blank vield within acceptance sntena? -

2, Is the Minimum De:teciabie Activiny for the biank result < the .

Contmact Detection Limit? -
| 3. Does the blank result meer the Contract cntena? I - i |
| 4. Isthe blank result < the Contract Detecton Limut? } Ve | | | !

5. Is the blank result > the Conuact Detectien Limut but the sample
' result < the Contract Deteztion Limut? 7
16, Is:he LCS result within ac-eptance cntesa” I o i i
| 7. 1s 'he LCS vield within acoeptancs mitena’ [ vl | |
‘ 8. Is the LCS Minimum Detzctable Activity < the Contract Detection

Limit? \ g ’
I 9 Do the MSAISD resulis and elds meat aczeniance oritena? | | P i
i‘ 10, Do the duplizatz "'"“Ie results and vields mest acceptance l } |
| critema”® e
i D Other '

. Are all Nonzoaformances mncleded and notegd” ‘ ' -
| 2. Are all reqwirsd forms fll=2 out? l I ] ! [
[ 3. Was the correzt methodolooy used” | - { i i
P4 Wos tr:mt:".:non checked? | - | | | |
| 3. Were 3}l calculations checked at a minmem Sesavency? | - | | [

| -] | LY

Comments on amy “No™ response:

First Level Review | 4 n\,'/( -_._,u »’/11 .

Date: .2 s/ £ &

Second Level Review: fZ[ /(,( L. Z (/Cg /"‘& f,( K/L

Date: 9/—?}/{/@

w4

[.S-038, Rev.5, 4/99



Richland Latoratory
Data Review Check List
METALS

@uanterra

) . _
Oite ) o 38T

Lo,

TCA 316159
T Qrsg

Work Order Number(sk: D 52K ¢ D442, DSLD ¥/ 0T
7 7
Lab Sample Numbers or SDG: s/ B/

JCIC I3

Method/Test/Parameter: (7 ,8r /- ( 1 PSS/

A H G CCCD

K.Y

Yes |No | NA |2 Level |
Review Item ) | ) | ) | Review(v) |
A. Initial Calibration ?
[. Performed ut required ‘requency wih required number of levels? L
| 2. Correlaticn coefficient withiz QC limits? { P
3. Initial calibraticn verificaticn (ICV) apalyred rmmediatalv after calibration
and results within QC limits? -
1‘ 4. Initial calibration biank(IC3) analvred immediatzly after ICV and
’ cencentrations of all pammeters < regoriag limit? L
! B. Contnuing Calibration
lf 1. CCV analvzed at required frequency and all parameters within QC limits? e
j 2. CCB analvzed at required fTequency and all results < reporting limut? | o |
C. Sampie Analysis _
1. Were anv samples with conczntraticns abeve the linear range for any parameter n
diluted and reanalyzed? o ;
2. Were all sample holding times met? - L
D. QC Samples F
1. All results for the preparation biank below limits? o
3. MS or MSEMED recoveries within QC limits and %aRPD (for MSD) acceptable? - ‘
3. LCS percent recovery within QC limits and *eRPD (for LCSD} acceptable? o ’
4. Analvucal spikes within QC limits where applicable? o
5. ICP only: One serial dilution performed per SDG? s
6. ICP caly: CRDL standard (CRI or CRA) analyzed at required frequency? —
7. ICP only: Inierference check samples (ICSA, ICSAB) and HICAL analyzed at the "
reguired frequencies and within QC limits? :

'
fu
Ul
(D
—
8]
(I8 1]
AN

0027



Review Item Yes | No | N/A | 2% Level
Y 1 () | () Review (¥}
E. Other
1. Are all nonconformanczs included and noted? "
2. Is the corrzct date and time of analysis shown? "
3. Did the amalvst sign and date the front page of the analytical nun? 7
4. Correct methodology used? /
5. Transcriptions checked? -
6. Calcdations checked at minimum frequency? ] }
—
7. Units checked? \A
Comments on any “No" respense:
O = 000 Sache  As e vod s 200 e LT
7 7 ’
4
) ) .
: C, : .
Analvst: ~1\>CJ Y L /\)C AN Date: ;‘2/5/(@

Second-Level Rcview-: X KLC(/ LU&%C’((/{/C/- Date: }// 7/(;U
./

Form No. C(G-191, Rev. 2. 1/97

vage 2 ¢ 2 ()028
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-005-088 |f‘=’b'¢ 1oof 1
Col!cctor e ot S e m// T Co}rﬂ;u;(?;k(;:nacl Tel;}plltgg;SNo. “?]r{g;rc':',?}ordimlor Price Code 8K Data Turnaround
ProiccDgon oo e airQuaity [ 12 Days
Ice Chest No.~, M. GO e e "P\(I(Z DRY Zloer ¢ N et Dfs_fm:)mzeﬁw A D DELY VER e’V peAde”

POSSIBLE SAMPLE HAZARDS/REMARKS Nome None Cool 4C

iy ra b
Potentially Radioactive Preservation

3 -
Type of Container P aG

No. of Container(s) : . :

Special Handling and/or Storage L 20mL 60mL

Yol
Qb -

M~ &1 Seeitem (1) in | Acuvity Scan | Chromium
‘? J / f Special Hex - 7196

7" SAMPLE ANALYSIS Insinuctions
7

L O F0FE—  TOFC SO D L

Sample No. Matrix * Sample Date Sample Time
; N ] . L
BOWNNG Soil |=3)- 0% | jwoe X X4 X () d .
/
CHAIN OF POSSESSION Stegn/Trint Names SPECIAL INSTRUCTIONS Matrix *
Rel hed By | . Date/Time Received By Date/Time -y
c mql,i%t//py EDCAﬂ!L S ates 4 ‘ ) ) (1) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europium-154, Europium-155}; ;Eﬁ;rm
ﬂk ) /{ /"j)/-\:ﬁ) / (9 £ ﬁf ) Q Isolopic Plupanium; Isotopic Ul:ggjum; Strontium-3%,90 — Total S} SO=Suhd
Relingunished By Dale/Time Received By Date/Time f 1 S =Sindge
- < . . ; - W= Wal
REE B 21w Jpoo o gaee Jlhd Zrrp 0o e
Kelinguished Dy Pate/ Time Recgived By, 4 .K/;f’(/('/"»ﬁw\mv:] LL \O A=Alr )
< n -— i l . ) DS=Dmum Solids
)"‘]6 Lﬁﬂﬁ‘gj"/“d() /K//C) glﬁ\d\&u\&u« o 2-\-0d DL=Drurm Liquids
- - TaTissue
Relinquished By / Date/Time Received By Date/Time Wl-:lpe
L=Liquid
YaVegclation
Relinquished By Date/Time Recetved By Date/Time x_(;::a
Relinquished By Date/Time Received By Daie/Time
LABORATORY [ Received By Title Date/Time
SECTION
Disposed By Date/Time

FINAL SAMPLE | Disposal Method

e DISPOSITION

-
a0 BHI-EE-011 {10/99)
O




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO715

<SPl o o L=l

Loy

%2 5
(0

D>/

NOC1098-02 BOWYM3
DATA SEEET [1,’ 2
SDG 77€S Client/Case ne Hanford ELG BQ718
Contact Melisepa €. Monnicn Contract TRB-SRR-20732%
Lab sample 1d NoO10Sg8-02 Client eample id ECWYM3
Dept sample id 77€£-002 Locatrion/Matrix 100 D 11€-DR-4 SQLID
Received 021/19/00 Collected 91/17/00 13;03
¥ solids 19000 Custody/SAF No B95-004-204 BE29-004
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/qg (COUNT} pCi/fg pCi/g FIERS TRST
Cobalt €0 10138-40-0 ¢} 0.0E8 0.050 1°f GAM
Casiuvm 137 10045-37-3 0.077 0.037 0.023% c.10 J GAM
Europium 152 14683-23-9 U 0.10 6.10 5] GAM
Europium 154 15585-10-1 o 0.14 0.10 I GAM
Eurcpium 158 14391-16-3 a] 0.14 0.10 U GAM
Americium 241 1455€6-10-2 g 0.1¢6 u GCAM
10¢ D Areas - Quick Turn

DATA SHEETS
Page 2

SUMMARY DATA SECTION

Page 11

V1vYd NdNLAH01N0

Report date

Pratocel }
Versicn Ver 1.0
Form

Version

0031,



c€00

Client Sample Screening Results

02-Feh-00 g;? ﬂ/ ,‘;1) o0

CLIENT CODE D MATRIX  RECEIVED DETECTOR  ACQ DATE SAMPLF MINUTES CNTSA NETCPFMA CNISB  NET CPMB
BII  OWWNGDRA4? 2/2/2000 10.52:00 AM  OQUADAC 2/2/2000 [2:16:35 PM BOWWNGIIR442 0 7 0115 43 210333333
DR442 SOLID Bkyp: 2272000 2.01-57 AM BKG 600 59 0008331313 SOR Q.99066607
Anl Date: 2/2/00 Tot Sa. Alq: 70554101 v 124402 Al (/. RRI0) (nCif 2.271:-04 (peif 1220400 + 449000 CAT 1.6E+0T Lab
Al
Ppmg: 1236 7 Units: g mg Bet;  Algy: 4.620100 Say 119103 Ligh | 081401+ 2715400 ' suioo ”1
02-Feb-00 Quanterra Environment Services, SCI' V2.03 /



£C00

RQCO53

Parent Batch:
Associated Batches:

Quanterra Incorporated rRun Date: 2/08/00

Information Sheet Rad Prep Time: 12:06:32
LA SRR AR S EEEEEREESERERSHESS] page: 1
* ¥
* QC BATCH: 0039261 * . o '
* * - N
LA SR AR R E RS REEEREEEREREEREESE]
— f=oy
LOO3CYO DA
50: Plutonium-238,239/40 by Alpha Spec Analytical Due Date: 2/16/C0

6A: Pu PrpRC5013/RC5019, SepRC5010(5039)

5I: CLIENT: HANFORD Project Manager:

Lot# Analyt Due = Client Name . Mid/Ave Tracer ID Screen Info - (Ci} PM
Work Order Client Matrix Aliquot Geometry Count Time Date/Time Spike ID CRDL Units Alpha Beta Bin

JOBOB0ODQCG-261 B 2/16/00
DBAJQ-1-01 SOLID 1/31/00 10:00 1 pCi/g *xNA * ¥ A
Comments:

JOBRDOB0O0OC-261 C 2/16/00
D8AJQ-1-02 SOLID 1/31/00 10:00 1 pCi/g **NA **NA
Comments:

JOB0O80000-261 B 2/16/00 :

DBAJQ-1-03 SOLID 1/31/c0 10:00 1 pCi/g * A NA *xNA
Comments:

JOBOBOO00-261 C 2/16/00
DBAJQ-1-04 SOLID 1/31/00 10:00 1 pCi/g **NA **NA
Comments:

JOB010180-001 2/16/00 JwW2
DB442-1-07 SOIL .0000 .000  1/31/00 10:00 1 pCi/g  3.22E-12 1.68E-11
Comments: SOIL 15 01/00

JOBOLO18C-001 X 2/16/00 ) JW2
D8442-1-08 SOIL .0000 .000 1/31/00 10:00 1 pCi/g 3.22E-12 1.68E-11
Comments: SOIL 15 01/00

Total Number of Samples In Batch: 00006
Batch Information: Dry Wt: 7 Decay Correct: ¥ Blank Sub: None Call In:

Uncert: Both Sigma:
BLANK CRDL

Plutonium 238 1
Plutonium 239/4 1

** NYS = Not Yet Screened
** NA = Not Agplicable
** Other = Other than Gross Alpha or Gross Beta

Tracer Yield Type
PTutonium 242

1.960 ODR: Target List + Other Detected

QC Control Limits

(020-105)

++ Indicates that Batch Information has changed for this sample. Print worksheet for details,

[Sckee /



Lot or Batch # (50O 399(,9 ,

COC Signature Page

LOO 2CHO

Tnitials/Date

Procedure #

Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By

Received

3

12850 SNVl RIS 00 S
-3 -
{/ ~—1;/’ ST A(T SR
n/a

A4 2500

< Alifine

S 2]y

IZD 2700 n/a
/f-/d/ fj — 7__ W] 7C77(' ey a
na

/ /
//;; OR-f - T

N 2/,5/

A s236- 2

n/a

S 2/5/op

fe’ ; (7E D& & et

EA 9/ /49 /. 000

(> ﬂ/%)?u)

n/a

Sren O3 -

@{-\D(‘QQC 4/; L!

N 33 e D

n/a

Pl 2-m -

IRk Ao

Pk D-azeo

RC-131, Rev.1. 6/99

0034



CE00

RQCO53

Parent Batch:
Assoclated Batches:

Cuanterra Incorporated

Information Sheet Rad Prep v

IEE S SR AREEEESREREERERSENSESE]

Ed

*  QC

*

BATCH: 0039264

k3
*
E

LEE SRR AR E RS ERE SRR EREENSESE]

—

LLOO 20HO
SR: Uranium-234,235,238 by Alpha Spec Analy
758: Ulso PrpRCS013/RC5019, SepRC5079(5039)

5I: CLIENT: HANFORD

P

Run Date: 2/08/00
Time: 12:07:15

160 "‘-3 rage: 1

tical Due Date: 2/16/00

roject Manager:

Lot# Analyt Due  Client Name . Mid/Ave Tracer ID Screen Info - (Ci}) DM
Work Order Client Matrix Aliquot Geometry Count Time Date/Time Spike ID CRDL Units Alpha Beta Bin

JOBNB00C0-264 B 2/16/00
DBAJX-1-01 SOLID 1/31/00 10:00 1 pCi/g **NR **NA
Comments:

JOBOB0O000-264 € 2/16/00 )

DBAJX-1-02 SOLID 1/31/00 10:00 pCi/g **NA **NA
Comments:

JOB010180-001 2/16/00 ) JWZ2
DB8442-1-02 SOIL L0000 .000 1/31/00 10:00 1 pCi/g 3.22E-12 1.68E-11
Comments: SCIL 15 01/00

JORO10180-001 X 2/16/00 . JW2
D8442-1-09 SCIL .0000C L0000 1/31/00 10:00 1 pCi/g 3.22E-12 1.68E-11
Comments: SOTIL 15 01/00

Total Number of Samples In Batch: 00004
Batch Information: Dry Wt: Y Decay Correct: Y Blank Sub: None Call In:
Uncert: Both Sigma: 1.960 ODR: Target List + Other Detected
BLANK CRDL Tracer Yield Type QC Control Limits
Oranium 234 1 Uranium-232 {020-105)
Uranium 235 1
Uranium 238 1

* ¥k
* i
*

NYS = Not Yet Screened

NA = Not Applic

able

Other = Other than Gross Alpha or Gross Beta ) ) )
Indicates that Batch Information has changed for this sample. Print worksheet for details.



COC Signature Page

LOCAOHO

Lot or Batch #: &DBQ}Q(_{ Initials/Date

Procedure #

Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By

Recerved

Dok o LU R/ HE, AL e
vl e/, L0 5ol
7 i

L el i
S Q/H’/LL' RS9
gfi Rfy /00

f_f T N n/a

4 -
e £ of -2 e 077

wa

77
fue €7-,3 -2
/

S 2‘//5‘/:’&

KE T 5T -2

A 2/23 s wa
2o 2k Lt gt DA R
(p %ﬁzél n/a
DA B2 e Raxcalc va y
n/a

L =2 o

P22 e

KicqReomd >

Pk a2

RC-151. Rev.1, 6/99

no36



—~y

"

RQCO53

Parent Batch:

Quanterra Incorporated
Infermation Sheet Rad Prep

rRun Date: 2/08/00
Time: 12:07:51

Associated Batches: Akkkkkkk kA hhhhhhhhxhkhh ki Co A Page: 1
- * & B
* - & g
* QC BATCH: 0039265  * lSM"&
LR RS RS EEREEEREES S EEEREEE B S ]
3,y
LOCBOMO
T8: Gamma by HPGE 7 day ingrowth/s A Analytical Due Date: 2/16/00
AW: Gamma PrpRC5017 )
5I: CLIENT: HANFORD Project Manager:

Lot # Analyt Due  Client Name . Mid/Avg Tracer 1D Screen Info - (Ci) PM
Work Order Client Matrix Aliquot Geometry Count Time Date/Time Spike ID CRDL Units Alpha Beta Bin

JOB0OB00O00O-265 B 2/16/00
DBAKO-1-01 SOLID 1/31/00 10:00 0.1 pCi/g **NA **NA
Comments:

JOB0OB0O00Q-265 C  2/16/00 i
DBAKO-1-02 SOLID 1/31/00 10:00 0.1 pCl/g **NA * *NA
Comments:

JOB010180-001 X 2/16/00 . JW2
D8442-1-0A S0IL .0000 .000 1/31/00 10:00 0.05 pCl/g 3.22E-12 1.68E-11
Comments: SCIL 15 01/00

JOB0O101B0-001 2/16/00 ) JW2
D8442-1-06 SOIL .0o00 .000 1/31/00 10:00 0.05 pCi/g 3.22E-12 1.68E-11
Comments: SOIL 15 01/00




Lot or Batch #: CY)5CE2QS

COC Signature Page
LOOZH O

Tnitials/Date

Procedure #

Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By

Received

DK R e RICHERE e
27 Rooex L 32y
/ ;72 /7///: Lo n/a
Z, %, Ricup bocel
2 / 21/00 wa

Pfd N R

9) ey pom -

rpyt- DoaN 0

n/a

n/a

n/a

RC-131, Rev.1. 6/99

No38



6E0U

++

RQCO53 Quanterra Incorporated Run Date: 2/08/00
Information Sheet Rad Prep Time: 12:08:18
Parent Batch:
Associated Batches: B EA RS RS SRR EREREEERERE] page: 1
- * & .
*  QC BATCH: 0039266  * ) -
* * .
LR AR R AR EEREEEREREREREEEREHXS fSM"J
-~z
LOCZOHO
TH: Total Strontium by GPC Analytical Due Date: 2/16/00
CH: Sr-Total PrpRCS5013, SepRC5006
5I: CLIENT: HANFORD Project Manager:

Lot# . Analyt Due Client Name . Mid/Av@ Tracer ID Screen Info - {Ci} DM
Work Order Client Matrix Aliguot Geometry Count Time Date/Time Spike ID CRDL Units Alpha Beta Bin

JOBOBO0O00-266 B 2/16/00
D8AK2-1-01 S5CLID 1/31/¢c0 10:00 1 pCi/g **NA **NA
Comments:

JOB0OB000G-266 C 2/16/00
DBAK2-1-02 SOLID 1/31/00 10:00 1 pCi/g  **NA **NA
Comments:

JOB0O10180-001 X 2/16/00 i JW2
D8442-1-0C SOIL 0000 .000 1/31/00 10:00 1 pCi/g 3.22E-12 1.68E-11
Comments: SOIL 15 g1/0¢0

JOBC10180-001 2/16/00 ) JW2
D8442-1-03 SOIL .0000 .000 1/31/00 10:00 1 pCi/g  3.22E-12 1.68E-11
Comments: SOIL 15 Ql/00

Total Number of Samples In Batch: 00004
Batch Information: Dry Wt: Decay Correct: Y Blank Sub: None Call In:
Uncert: Both Sigma: 1.960 ODR: Target List + Other Detected

BLANK CRDL Tracer Yield Type QC Control Limits
Strontium 90 1 Strontium Trace (020-105)

*+ NYS = Not Yet Screened

** NA = Not AEpllcable

** Other = Other than Gross Alpha or Gross Beta

Indicates that Batch Information has changed for this sample.

Print worksheet for details.



Lot or Batch #:

003620

COC Signature Page

LO30HO

[nitials/TDate

Procedure #

Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By

Received

"7 -
14 L A P R

- :“/a/)o LO SO0z

e 2SSO0 w/a

FY ‘Z,/H// 03 yic Sui -2
n/a

Kﬁ l//’\’fﬂt)

RiciResaw &

Rim :2//)9/00

RTm ;1//;5:/&0 wa

AL 9/‘ Ty Ruc e bero 5 0e2
U ’%y/z a/a
SNCHINIY J@ppc‘aﬂc e

@\V\a-lb-c;z)

n/a

PR D-ile co

NS el A

f}(< ‘;—ft( cpé}

n/a

RC-131. Rev.1, 6/99
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Ivou

RQCO50 Quanterra Incorporated Run Date: 2/07/00
WET CHEM BATCHSHEET Time: 12:31:20
Richland
PRODUCTION FIGURES WET CHEM
TOTAL SAMPLE RE -RUN RE-RUN TOTAL EXPANDED
NUMBER NUMBER ocC MATRIX OTHER NUMBER HOURS DELIVERABLE
M=ETHOD : EA Chromium, Hexavalent (7196A)
QC BATCH #: 0038287 INITIALS: DATA ENTRY:
PREP DATE: 2/07/00 PREP INITIALS
USER: ROSSR ANAL DATE K
Structured Exp. Analysis
wWork Order Lab Numher Analysis Del, Date Sample ID:
DB2KA-1-01 J-0A310159-801 XX A DW EA 51 BOWB71
DBZKB-1-03 J-0A310159-001-5S XX A DW EA 5T BOwWg71
D82K8-1-0% J-0A310159-001-5 XX A DW EA 51 BOWB71
DB2KHB-1-04 J-0A310159-001-X XX A DW EA SI BOwWA71 DUP
D8442-1-01 J-0B0101BO-001 X{ A DW EA 51 BOWNNS&
DEEWD-1-01 J-0B030231-003% XX A DW EA SI BOWB6S
NB6WJI-1-01 J-0B033231-002 XX A DW EA 51 BOXBEQ
D8SLC-1-01 J-0B0O70000-287-B XX A DW EA 51 INTRA-LAB BLANK
DBSLC-1-02 J-0B0O70000-287-C XX A DW EA 51 INTRA-LAB CHECK
Control Limits
(75-125)
{75-125}
{80-120)



Lot or Barch &

CCC Signanre Page

InmalsDara

Procedur= 3

Raleased By
2czived
Rziensed 3v
Racaived
Raizased 3v
Racaived

Raisnsed Bv

Ralazsed 3y
Racaived
Raieased 3v
Razeived
Rzleased By

Racsived

j%‘/czg)_ e 2(,4//0 (',‘L',’L/

-

o
'™

- /- 00

1 CHCC SO0

1 . ‘

. E/‘ I/ e wa
f—s

s Thul

o1

o/a

wa

n/a

RC-151, Rev 1, 6499

0042



