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STLcan

Certificate of Analysis

Bechtel Hanford, Inc.

3350 George Washington Way

Richland, WA 99352

December 23, 2003

Attention: Joan Kessner

STL Rlohlend
2800 George Washington Way
Richland, WA 99352

Te1:509 375 3731 Fax: 509 375 5590

www.stl-inc.com

SAF Number

Date SDG Closed

Number of Samples

Sample Type
SDG Number

Data Deliverable

B02-063
December 1, 2003
One (1)
Soi l
W04215
21-Day / Summary

CASE NARRATIVE

1. Introduction

On December 1, 2003, one soil sample was received at STL Richland (STLR) for radiochemical analysis.

Upon receipt, the sample was assigned the following laboratory ID number to correspond with the

Bechtel Hanford, Inc. (BHI) specific ID:

BHI ID# STLR ID# MATRIX DATE OF RECEIPT

J01576 F5RR9 SOIL 12/1/03

II. Sample Receipt

The sample was received in good condition and no anomalies were noted during check-in.

III. 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.

IV. The requested analyses were:

Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Gamma Spectroscopy
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Bechtel Hanford, Inc.

December 12, 2003

Page 2

Gamma Spec by method RICH-RC-5017
Chemical Analyses
Hexavalent Chromium by EPA method 7196A

IV. Quality Control

The analytical results for each analysis performed under SDG W04215 includes a minimum of one
laboratory control sample (LCS), one method (reagent) blank, and one duplicate sample analysis. Any
exceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units.

V. Comments

Gas Proportional Counting

Total Strontium by method RICH-RC-5006:
The LCS, batch blank, sample and sample duplicate (J01576) results are within contractual requirements.

Gamma Spectroscopy
Gamma Spec (-to include Am-241 and U-238) by method RICH-RC-5017:
The LCS, batch blank, sample and sample duplicate (J01576) results are within contractual requirements.

Chemical Analyses

Hexavalent Chromium by EPA method 7196A:

The sample matrix spike recovery is low (53%) it is suspected that matrix effect of the solid is the cause.

The reanalysis duplicate is out of limits due to the inhomogeneity of the matrix. Except as noted, the

LCS, batch blank, sample, sample duplicate (J01576) and sample matrix spike (J01576) results are within

contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy

data package has been authorized by the Laboratory Manager, or a designee as verified by the following
signature.
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Drinking Water Method Cross References
DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isoto e s) STL Richland's SOP number

EPA 901.1 Cs-134, 1-131 RICH-RC-5017

EPA 900.0 Alpha & Beta RICH-RC-5014

EPA 903.1 Ra-226 RICH-RC-5005

EPA 904.0 Ra-228 RICH-RC-5005

EPA 905.0 Sr89/90 RICH-RC-5006

ASTM D2460 Total Radium RICH-RC-5027

Standard Method 7500-U-C & ASTM D5174 Uranium RICH-RC-5058

EPA 906.0 Tritium RICH-RC-5007

NOTE:
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narratioe)

The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narratiw)

Uncertainty Estimation

STL Richland has adopted the internationally accepted approach to estimating uncertainties

described in "NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors",

involves the identification of all variables in an analytical method which are used to derive a result. These

variables are related to the analytical result (R) by some functional relationship, R = constants * f(x,y,z,...).

The components (x,y,z) are evaluated to determine their contribution to the overall method uncertainty.

The individual component uncertainties (u;) are then combined using a statistical model that provides the

most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated

by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components,

such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-

of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the

combined uncertainty (uj multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the

derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are
available on request.

STL Richland
rptGenerannfo v3.72
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Action Lev An agreed upon activity level used to trigger some action when the tinal result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit.

Batch The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
together.

Bias Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.

COC No Chain of Custody Number assigned by the Client or STL Richland.

Count Error (#s) Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
i units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

Total Uncert (#s) All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure

u,-Combined of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the
Uncertainty. same units as the result.

(#s), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Factor
CRDL (RL) Contractual Required Detection Limit as defined in the Client's Statement Of Work or STL Richland "default"

nominal detection limit. Often referred to the reporting level (RL)

Lc Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgmdCnt/BkgmdCntMinySCntMin)) *(ConvFctl(Eff"'Yld*Abn*Vol) * ingrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count,
is zero.

Lot-Sample No The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

MDCJMDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and II error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCnt/BkgmdCntMin)/SCntMin)+2.71/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

Primary Detector The instrument identifier associated with the analysis of the sample aliquot.

Ratio U-2341U-238 The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is
1.038.

Rst/MDC Ratio of the Result to the MDC. A value greater than 1 may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers

associated with the result.

Rst/TotUcert Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than I may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers

^ associated with the result.

Report DB No Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

RER The equation Replicate Error Ratio =(S-D)/[sqrt(TPUs2 + TPUd2)] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

SDG Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt.

Sum Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where

Spec Rst(s) the results are in the same units.

Work Order The LIMS software assign test specific identifier.

Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

STL Richland
rptGeaerallnfo v3.72

0.5



Sample Results Summary

STL Richland STLRL

Ordered by Method, Batch No., Client Sample ID.

Report No.: 24464

Date: 23-Dec-03

SDG No: W04215

Client Id MDC or

Batch Work Order Parameter Result r Uncertalnty ( 2 9) Qual Units Yield MDA CRDL RPD

3337292 GAMMILGS

J01576

F5RR91AE CO-60 1.08E-01 +- 2.3E-02 pCi/g 1.81E-02 5.OOE-02

CS-137 1.92E+00 +- 2.3E-01 pCi/g 2.03E-02 1.00E-01

EU-152 1.05E+00 +- 1.7E-01 pCUg 5.17E-02 1.00E-01

EU-154 1.55E-01 +- 5.7E-02 U pCi/g 7.80E-02 1.00E-01

EU-155 6.42E-02 +- 3.4E-02 U pCUg 5.61E-02 1.OOE-01

J01576 DUP

F5RR91AF CO-60 1.20E-01 +- 3.1E-02 pCi/g 2.65E-02 5.OOE-02

CS-137 2.45E+00 +- 2.9E-01 pCi/g 2.81E-02 1.00E-01

EU-152 1.43E+00 +- 2.2E-01 pCi/g 7.24E-02 1.00E-01

EU-154 1.21E-01 +- 5.7E-02 U pCi/g 1.02E-01 1.00E-01

EU-155 -1.48E-03 +- 4.4E-02 U pCi/g 7.25E-02 1.00E-01

3337294 SRTOT_SEP_PRECIP_GPC

J01576

F5RR91AC STRONTIUM 3.86E+00 +- 1.2E+00 pCi/g 80"/, 7.91E-01

J01576 DUP

F5RR91AG STRONTIUM 3.85E+00 +- 1.2E+00 pCi/g 85% 7.95E-01

3337295 7196_CR6

J01576
F5RR91AA HEXCHROME 3.50E-01 +- O.0E+00 U mg/kg N/A 3.50E-01 3.50E-01

J01576 DUP

F5RR91AJ HEXCHROME 3.50E-01 +- 0.0E+00 U mg/kg N/A 3.50E-01 3.50E-01 0.0

No. of Results: 14

STL Richland RPD - Relative Percent Difference.

rptSTLRchSaSum
U Qual - Analyzed for, but the result Is less than the Mdr/MdaiTotal Uncert or gamma scan software did not Identify the nuclide.

mary2 V4.05 A97
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QC Results Summary

STL Richland STLRL
Ordered by Method, Batch No, QC Type,.

Report No.: 24464

Date: 23-Dec-03

SDG No.: W04215

Batch
Work Order Parameter Res ult +-Uncerta lnty ( 2 5) Qual Units Yield Recovery Blas MDCIMDA

GAMMA_GS
3337292 BLANK QC

F5W6X1AA CO-60 4.58E-03 +-5.0E-03 U pCi/g 1.O0E-02

CS-137 -4.36E-03 +- 4.2E-03 U pCUg 6.53E-03

EU-152 -1.83E-03 +- 9.9E-03 U pCi/g 1.73E-02

EU-154 2.65E-04 +- 1.1E-02 U pCVg 2.14E-02

EU-155 7.05E-03 +- 1.2E-02 U pCi/g 2.10E-02

3337292 LCS

F5W6X1AC CS-137

K-40

RA-226

RA-228

U-238DHP

SRTOT_SEP_PRECIP_GPC
3337294 BLANK OC

F5W631AA STRONTIUM

3337294 LCS

F5W631AC STRONTIUM

7196_CR6
3337295 MATRIX SPIKE

F5RR91AH HEXCHROME

3337295 LCS

F5W661AC HEXCHROME

3337295 BLANK QC

F5W661AB HEXCHROME

No. of Results: 15

2.76E-01 +- 5.4E-02 pCi/g 94% -0.1 3.17E-02

1.87E+01 +- 2.5E+00 pCVg 95% 0.0 2.33E-01

9.81 E-01 +- 1.6E-01 pCi/g 85% -0.1 4.91 E-02

2.34E+00 + 3.7E-01 pCVg 125% 0.2 1.18E-01

1.30E+00 +- 9.7E-01 U pCi/g 123% 0.2 1.31 E+00

1.08E-02 +- 5.5E-02 U pCi/g 87% 1.27E-01

1.07E+00 +-3.1E-01 pCi/g 88% 95% -0.1 1.22E-01

2.19E+01 +- 0.0E+00 mg/kg N/A 54% -0.5 3.50E-01

4.36E+01 +- O.0E+00 mg/kg N/A 107% 0.1 3.50E-01

3.50E-01 +- O.0E+00 U mg/kg N/A 3.50E-01

STL Richland Bias -(ResulUExpected)-1 as defined by ANSI N13.30.

rptSTLRchOcSum U Qual - Analyzed for, but the result is less than the Mdc/MdalTotal Uncert or gamma scan software did not identify the nuclide.

maryV4.05 A97

07



FORM I Date: 23-Dec-03

SAMPLE RESULTS

Lab Name: STL Richland SDG: W04215 Collection Date: 11/25/2003 8:15:00 AM

Lot-Sample No.: J3L010178-1 Report No. : 24464 Received Date: 12/1/2003 2:20:00 PM

Client Sample ID: J01576 COC No.: Matrix: SOIL

Ordered by Client Sample ID, Batch No.

Result Count Total Mt1CIMDA, Rpt Unil, Yield RsUMDC, Analysis, Total Sa ABquot Primary

Parameter Qual Fira ( 21) Un0" 2s) AtUonn l.ev Lc CRDL(RL) RsUfotUcerl Prep Dak Size Slze Detector

Batch: 3337292 GAMMA_GS

Co-60 1.08E-01

CS-137

EU-152

EU-154

EU-155

1.92E+00

1.05E+00

2.3E-02

2.3E-01

1.7E-01

1.55E-01 U 5.7E-02

6.42E-02 U 3.4E-02

Batch: 3337294

STRONTIUM

SRTOT_SEP_PRECIP_GPC

3.86E+00 6.6E-01

Batch: 3337295 7196_CR6

HEXCHROME 3.50E-01 U

No. of Results: 7 Comments:

Work Order: F5RR91AE Report DB ID: 9F5RR910

2.3E-02 1.81 E-02 pCi/g (6.) 12/8/03 04:43 p 838.0 GER5$1

5.00E-02 (9.5) g

2.3E-01 2.03E-02 pCVg (94.6) 12/8/03 04:43 p 838.0 GER5$1

1.00E-01 (16.5) g

1.7E-01 5.17E-02 pCVg (20.3) 12/8/03 04:43 p 838.0 GER5$1

1.00E-01 (12.5) 9

5.7E-02 7.80E-02 pCi/g (2.) 12/8/03 04:43 p 838.0 GER5S1

1.00E-01 (5.5) g

3.4E-02 5.61 E-02 pCi/g (1.1) 12/8/03 04:43 p 838.0 GER5$1

1.00E-01 (3.8) 9

Work Order: F5RR91 AC ReportDB ID: 9F5RR910

1.2E+00 7.91 E-01 pCi/g 80% (4.9) 12/17/03 09:16 a 1.06 GPC26A

3.67E-01 (6.3) G

Work Order: F5RR91AA Report DB ID: 9F5RR910

O.0E+00 3.50E-01 mg/kg N/A (1.) 12/5/03 25

3.50E-01 N/A G

STL Richland MDCjMDA,Lc - Detection, Deciston Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

rptSTLRchSample
U Qual - Analyzed for, but the result is less than the MdNMdalTotal Uncert or gamma scan software did not Identify the nuclide.

.^V4.05 A97
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FORM I

SAMPLE RESULTS

Lab Name: STL Richland SDG: W04215

Lot-Sample No.: J3L010178-1 Report No.: 24464

Client Sample ID: J01576 COC No.:

Date: 23-Dec-03

Collection Date: 11 /25/2003 8:15:00 AM

Received Date: 12/1/2003 2:20:00 PM

Matrix: SOIL

Ordered by Client Sample ID, Batch No.

ResuH Count Total UDC1MDA, RptUnit, Yield RsUMDC, Analysis, TotalSa AAquot PrMnary

Parameter Qual Error( 25) Uncerq 2s) AcBon Lev Lc CRDL(RL) RsUTotUcerl Prep Date Sae Size Deleelar

STL Richland MDCiMDA,Lc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

rptSTLRchSample U Qual - Analyzed for, but the result Is less than the Mdc/MdaiTotal Uncert or gamma scan software did not Identify the nuclide.

V4.05 A97



FORM II
Date: 23-Dec-03

DUPLICATE RESULTS

Lab Name: STL Richland

Lot-Sample No.: J3L010178-1

SDG: W04215

Report No.: 24464

Collection Date: 11/25/2003 8:15:00 AM

Received Date: 12/1/2003 2:20:00 PM

Client Sample ID: J01576 DUP COC No. : Matrix: SOIL

ResuR, Count Total YDCIMDA, RAtUnR, Ratl11DC, Analysis, TotalSe Alk„wt Primary

Parameter Or19 pat Oual Bror ( 23) Uneerl( 23) Acdon Lev CRDL yky RatlfolUcerl Prep Date Slxe Size Detector

Batch: 3337292 GAMMA_GS Work Order. F5RR91AF Report DB ID: F5RR91FR Orig Sa DB ID: 9F5RR910

CO-60 1.20E-01 3.1 E-02 3.1 E-02 2.65E-02 pCUg (4.5) 12/8/03 08:57 p 838.0 GER6$1

1.08E-01 RPD 10.8 5.00E-02 (7.7) 9
CS-137 2.45E+00 2.9E-01 2.9E-01 2.81 E-02 pCi/g (87.4) 12/8/03 08:57 p 838.0 GER6$1

1.92E+00 RPD 24.4 1.OOE-01 (16.7) g

EU-152 1.43E+00 2.2E-01 2.2E-01 7.24E-02 pCi/g (19.8) 12/8/03 08:57 p 838.0 GER6$1

1.05E+00 RPD 30.7 1.OOE-01 (12.8) g

EU-154 1.21 E-01 U 5.7E-02 5.7E-02 1.02E-01 pCUg (1.2) 12J8/03 08:57 p 838.0 GER6$1

1.55E-01 U RPD 24.6 1.00E-01 (4.2) 9

EU-155 -1.48E-03 U 4.4E-02 4.4E-02 7.25E-02 pCVg -0.02 12/8/03 08:57 p 838.0 GER6$1

6.42E-02 U RPD 209.5 1.00E-01 -0.07 9

Batch: 3337294 SRTOT_SEP_PRECIP_GPC Work Order: F5RR91AG Report DB ID: F5RR91GR Orig Sa DB ID: 9F5RR910

STRONTIUM 3.85E+00 6.5E-01 1.2E+00 7.95E-01 pCi/g 85% (4.8) 1 211 7/03 09:16 a 1.02 GPC26B

3.86E+00 RPD 0.2 (6.3) G

Batch: 3337295 7196_CR6 Work Order: F5RR91AJ Report DBID: F5RR91JR Orig Sa DB ID: 9F5RR910

HEXCHROME 3.50E-01 U O.0E+00 3.50E-01 mg/kg N/A (1.) 12/5/03 2.5

3.50E-01 U RPD 0.0 3.50E-01 N/A G

No. of Results: 7 Comments:

F-

C)
STL Richland RPD - Relative Percent Difference.

rptSTLRchDupV4. MDCIMDA,Lc - Detection, Decision I.evel based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

05 A97 U Qual - Analyzed for, but the result is less than the Mdc/MdalTotal Uncert or gauana scan software did not identify the nuclide.



FORM II

BLANK RESULTS

Date: 23-Dec-03

Lab Name: STL Richland SDG: W04215

Matrix: SOIL Report No.: 24464

Count Total MDCiMDA, RptUnIt, RstRADC, Analysis, TotalSa Aliquot Primary

Parameter Restdt Ouai Error 1 23) Uno" 23) Lc CRDL ylay RsfRotUcerl prepDate Slze She Dateetor

Batch: 3337295

HEXCHROME

7196_CR6

3.50E-01 U

Work Order:

O.0E+00

F5W661AB

3.50E-01

ReportDB ID: F5W661AB

mg/kg WA (1.)

N/A

12/5/03 25

G

Batch: 3337292 GAMMA_GS Work Order: F5W6X1AA Report DB ID: F5W6X1AX

C0-60 4.58E-03 U 5.OE-03 5.OE-03 1.OOE-02 pCi/g 0.46 12/8/03 04:44 p 859.27 GER4$1

5.OOE-02 (1.8) 9

CS-137 -4.36E-03 U 4.2E-03 4.2E-03 6.53E-03 pCf/g -0.67 12/8/03 04:44 p 859.27 GER4$1

1.00E-01 -(2.1) 9

EU-152 -1.83E-03 U 9.9E-03 9.9E-03 1.73E-02 pCi/g -0.11 12/8/03 04:44 p 859.27 GER4$1

1.00E-01 -0.37 9

EU-154 2.65E-04 U 1.1 E-02 1.1 E-02 2.14E-02 pCi/g 0.01 12/8/03 04:44 p 859.27 GER4$1

1.00E-01 0.05 g

EU-155 7.05E-03 U 1.2E-02 1.2E-02 2.10E-02 pCVg 0.34 1218/03 04:44 p 859.27 GER4$1

1.OOE-01 (1.2) 9

Batch: 3337294 SRTOT_SEP_PRECIP_GPC Work OMer: F5W631AA ReportDB ID: F5W631AB

STRONTIUM 1.08E-02 U 5.4E-02 5.5E-02 1.27E-01 pCUg 87% 0.09 12/17/03 09:16 a

5.88E-02 0.4

No. of Results: 7 Comments:

F^+

6.0 GPC26C

G

STL Richland MDCiMDA,Le - Detectlon, Decislon Level based on Instrument background or blank, adjusted by the sample EfBciency, Yield, and Volume.

rptSTLRchBlank U Qual - Analyzed for, but the result is less than the MdNMdalTotal Uacert or gamma scan software did not identify the audide.

V4.05 A97



FORM II

LCS RESULTS

Lab Name: STL Richland

Matrix: SOIL

Date: 23-Dec-03

SDG: W04215

Report No.: 24464

Result Count Total R3pqt Expected Recovery, Mwlysis, Aliquot Primary

PxameOer Oual Ena( 2s) Uncert( 2s) MDCIMDA Unit Yield Expected Uncert Bias PrepDaOe Slu Detector

Batch: 3337295 7196_CR6 WorkOrder: F5W661AC Report DBID: F5W661AS

HEXCHROME 4.36E+01 O.0E+00 3.50E-01 mg/kg N/A 4.08E+01 107% 12/5/03 2.5

Rec Limits: 80 120 0.1 G

Batch: 3337292 GAMMA_GS WorkOrder: F5W6X1AC Report DBID: F5W6X1CM

CS-137 2.76E-01 5.4E-02 5.4E-02 3.17E-02 pCVg 2.93E-01 1.3E-01 94% 12/8/03 08:58 p 457.79 GER4$1

Rec Limits: 70 130 -0.1 9

K-40 1.87E+01 2.5E+00 2.5E+00 2.33E-01 pCi/g 1.95E+01 1.9E+00 95% 12/8/03 08:58 p 457.79 GER4$1

Rec Lamits: 70 130 0.0 9

RA-226 9.81E-01 1.6E-01 1.6E-01 4.91 E-02 pCUg 1.15E+00 5.2E-02 85% 12/8/0308:58p 457.79 GER4$1

Rec Limits: 70 130 -0.1 9

RA-228 2.34E+00 3.7E-01 3.7E-01 1.18E-01 pCi/g 1.87E+00 9.6E-02 125% 12/8/03 08:58 p 457.79 GER4$1

Rec Limits: 70 130 0.2 9

U-238DHP 1.30E+00 U 9.7E-01 9.7E-01 1.31E+00 pCi/g 1.05E+00 5.4E-02 123% 12/8/03 08:58 p 457.79 GER4$1

Rec Limits: 70 130 0.2 9

Batoh: 3337294 SRTOT_SEP_PRECIP_GPC WorkOrder: F5W631AC Report DBID: F5W631 CS

STRONTIUM 1.07E+00 1.3E-01 3.1 E-01 1.22E-01 pCUg 88% 1.13E+00 1.4E-02 95% 12/17/03 09:16 a 6.0 GPC26D

Rec Limits: 20 105 -0.1 G

of Results: 7 Comments:

ti

TJ

STL Rlchland Bias -(ResdUExpected)-1 as defined by ANSI N13.30-

rptSTLRchLcs U Qual - Analyzed for, but the result is less than the Mdc/MdalTotal Uncert or gamma scan software did not identify the nuclide.

WAS A97



^STL

Review Item Yes No N/A
A. COC
C. Is the ICOC page complete (includes all applicable analysts, dates,
SOP numbers and revisions ) ?

B. QC Batch

1. Do the Summary/Detailed Reports include a calculated result for
each sa le listed on the C Batch Sheet?

3

2. Are the QC a ro riate for the analysis included in the batch? 3 ^

3. Is the Analytical Batch Worksheets complete (includes, as
a ro riate, volumes, count times, etc. ) ?
4. Does the Worksheets include a Tracer Vial label for each sam le?

C. QC & Samples
1. Is the blank result, yield and MDA within contract limits?
2. Is the LCS result, yield and MDA within contract limits?

3. Are the MS/MSD results, y ields and MDAs within contract limits?
4. Are the dup licate results, yields and MDAs within contract limits?

5. Are the sam le 'elds and MDAs within conttact Cunits?

D. Raw Data

I. Were results calculated in the correct units?

2. Were analysis volumes entered correctly ?
3. Were yields entered correctl y?
4. Were s ectra reviewed/meet contractual re uirements?

5. Were raw counts reviewed for anomalies? 3

E. Other
1. Are all Nonconformances included and noted? tt7. -t OS 3
2. Are all re u'ued forms filled out?

3. Was the correct methodolo gy used'?

4. Was transcrip tion checked?

5. Were all calculations checked at a minimum fre uenc ? 3

6. Are worksheet entries complete and correct?

Comments on any "No" response:

First Level Review: 30 Date: yz ..,,a-D3

LS-038A, Rev. 9, 8/02 13

Data Review Checklist
Tl A TlTll^TTT`lT ATOTT]tl



STL
Data Review Checklist
RADIOCHEMISTRY

Second Level Review

OC Batch Number: -3J3 IZ-IZ--

Review Item Yes () No N/A )

A. Sample Analysis

1. Are the samp le y ields within acce p tance criteria?

2. Is the sample Minimum Detectable Activity < the Contract

Detection Limit?

3. Are the correct isoto es re ported?

B. QC Samples

I. Is the Minimum Detectable Activity for the blank result _ the

Contract Detection Limit?

2. Does the blank result meet the Contract criteria?

3. Is the blank result < the Contract Detection Limit?

4. Is the blank result > the Contract Detection Limit but the sample

result < the Contract Detection Limit?

5. Is the LCS recove with contract acceptance criteria? 3

7. Is the LCS Minimum Detectable Activity S the Contract Detection

Limit?

3

8. Do the MS/MSD results and yields meet accep tance criteria?
9. Do the duplicate sample results and yields meet acceptance

criteria? 3

C. Other
l. Are all Nonconforrnances included and noted?
2. Are all re q uired forms filled out?

3. Was the correct methodolo gy used? 3

4. Was transcription checked?

5. Were all calculations checked at a minimum fre uenc ?
6. Were units checked? 3

Comments on any "No" response:

Second Level

LS-038B, Rev. 10, 8/02

Date: IL ^ ^

14



Clouseau
Nonconformance Memo

NCM #: 10-01405
NCM Initiated By: Dale O'Connell Classification: Anomaly

Date Opened: 12/10/2003 Status: PMREVIEW
Date Closed: Production Area: Environmental - Prep

Tests: Gamma by GER
Lot #'s (Sample #'s): J3L010178 (1), J3L030000

(292),
QC Batches: 3337292

Nonconformance: Insufficient sample volume for OC
Subcategory: Other (explanation required)

Problem Description / Root Cause

Name Date Description
Dale O'Connell 12/10/2003 Insufficient sample to generate a duplicate.

Possible False Positive: Although key-line activity> MDA, identification of radionuclide
rejected by abundance criterlA.
J3L010178-001: Eu-154,-155
J31-010178-001-X: Eu-154

Corrective •

Name Date Corrective Action
Dale O'Connell 12/10/2003 Precision determination achieved by recounting sample on a different detector.

Report results.

Client • .

Client Proiect Manaaer Notified Resoonse How Notified Note

Response Response Note

• •

Verified By Due Date Status Notes
This section not yet completed by QA.

A•••. .

Date Approved Approved Bv Position

Date Printed: 12/10/03 Page 1 of 1 1 j



STL

Review Item Yes ) No N/A )

A.

COC
l^. Is the ICOC page complete (includes all.applicable analysts, dates,
SOP numbers and revisions)?

B. QC Batch

1. Do the Summary/Detailed Reports include a calculated result for
each sam le listed on the QC Batch Sheet?

2. Are the QC a ro riate for the analysis included in the batch? ^
3. Is the Analytical Batch Worksheets complete (includes, as
a ro riate, volumes, count times, etc. ) ? ^

4. Does the Worksheets include a Tracer Vial label for each samp le? i

C. QC & Samples
I. Is the blank result, yield and MDA within contract limits? /
2. Is the LCS result, y ield and MDA within contract limits?

3. Are the MS/MSD results, y ields and MDAs within contract limits? 1
4. Are the dup licate results, yields and MDAs within contract limits?
5. Are the sample yields and MDAs within contract limits?

D. Raw Data

I. Were results calculated in the correct units?

2. Were analysis volumes entered correctly? /
3. Were yields entered correctl y ?
4. Were s pectra reviewed/meet contractual reuiTements?

5. Were raw counts reviewed for anomalies?

E. Other
1. Are all Nonconformances included and noted?

/

2. Are all re q uired forms filled out?
3. Was the correct methodology used?

4. Was transcri p tion checked?

5. Were all calculations checked at a minimum fre uenc ?
6. Are worksheet entries comp lete and correct? /

Comments on any "No" response:

First Level Review: Date: I Zlkr^3

LS-038A, Rev. 9, 8/02 1

Data Review Checklist

RADInCHFMTSTRY



STL
Data Review Checklist
RADIOCHEMISTRY

Second Level Review

OC Batch Number: ^ 3 '3 -7z=,^- ^

Review Item Yes () No ( N/A ()
A. Sample Analysis

1. Are the samp le y ields within accep tance criteria?
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit? 3
3. Are the correct isoto es re orted?

B. QC Samples
1. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit? ^

2. Does the blank result meet the Contract criteria? 3
3. Is the blank result < the Contract Detection Limit?
4. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?

5. Is the LCS recovery with contract accep tance criteria?
7. Is the LCS Minimum Detectable Activity S the Contract Detection
Limit'?

8. Do the MS/MSD results and yields meet accep tance criteria?
9. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other
1. Are all Nonconformances included and noted?
2. Are all re quired forms filled out?

3. Was the correct methodology used?

4. Was transcrip tion checked?

5. Were all calculations checked at a ntinimum fre uenc ?
6. Were units checked?

Comments on any "No" response:

Second Level Review: Date:
e>7^

LS-038B, Rev. 10, 8/02
17



^ P.ichlandLaboratory

ST
Data Review Check List

METALS

Work Order Number s):U\,7L,y

Lab Samole Numbers or SDG:

MethotUTest/Parameter. LAM

Review Item

Yes No N/A 2°" Level

Review

A.Initial Calibration

1. Performed at required frequency with required number of levels? v t/

2. Correlation coefficient within QC limits? 3 ^

3. Initial calibration verification ( ICV) analyzed immediately after calibration and results

within QC limits?

^ 3

4. Initial calibration blank ( ICB) analyzed immediately after ICV and concentrations of

all parameters < reporting limit?

3

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits? 3 ^

2. CCB analyzed at required frequency and all results < reporting limit? 3 ^

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter diluted

and reanalyzed?

2. Were all sampie holding times met? ^ 3

D. QC Samples

1. All results for the preparation blank below limits?

2. NIS or MS/MSD recoveries within QC limits and %RPD ( for MSD) acceptable? 3 3

3. LCS percent recovery within QC limits and 9oRPD (for LCSD) acceptable? 3 3

4. Analytical spikes within QC limits where applicable?

5. ICP only: One serial dilution performed per SDO? , . ^

6. ICP only: CRDL standard ( CRI or CRA) analyzed at required frequency? 3 ^

7. ICP only: Interference check samples (ICSA, ICS,4B) and HICAL analyzed at the

re q uired fre q uencies and within QC limits?

is



Review Item
'

Yes No tUA 24-° Level

Review

. Qther

Are all nonconformances included and noted? 10 -p 1y )

[

3 ^

Is [he correct datz and time of analysis shown?2. t! I /^

3. Did the analyst sign and date the front pa.p of the analytical run?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency? Z/ f

7. Units checked?

Comments on any "No" response:

Analyst:

Second-Level Review:

Date:^^ ^" ^ r^

Date: /Z-Szl3

1 3



Clouseau
Nonconformance Memo

NCM #: 10-01414
NCM Initiated By: Dale O'Connell Classification

Date Opened: 12/11/2003 Status

Date Closed: Production Area
Tests

Lot #'s (Sample #'s)

QC Batches

Nonconformance: QC data exceeded criteria
Subcategory: MS/MSD accuracy and/or precision out of control

Anomaly
PMREVIEW
Classical Chemistry
7196A
J31-010178(1),J3L030000
(295), J31-050000 (437),
3337295,3339437

Problem Description / Root Cause

Name Date Description
Dale O'Connell 12/112003 Soluble matrix spike out of limits, recovery low. Cause: Matrix Effect.

RPD out of limits on rerun. Cause : Nonhomogeneity of sample.

Corrective Action

Name Date Corrective Action
Dale O'Connell 12/11/2003 Soluble matrix spike out of limits on rerun, confirming matrix effect. Report results of

original batch, 3337295.

Client Notification Summary

Client . Proiect Manager Notified Response How Notified Note

Response Response Note

Q •

Verified Bv Due Date Status Notes
This section not yet completed by CA.

••p • . •

Date Approved Approved Bv Position

Date Printed: 12/11/03 Page 1 of 1
20
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST B02-063-026 Page i of I
Collector

Fahlb
Comnanv Contact Teleohone No. Proiect Coordinator g^PriceCode Data Turnarounderg MStankovich 531-7620 KESSNER,IH

Proiect DeSienation Samoline Location SAF No.
Air Q1lality q 21 Days

100 K Area - Full Protocol 116-K-1 Sleeilvw Zone yyp 1t i7 p B02-063

Ice Chest No. Field Loebook No. COA Method ofShinment ^
EL1572-1 RI16K1J.600

^
GovemmentVehicle '-Y'[ a'

Shinned To Offsite Prouertv No. l Bill of Ladine/Air Bill No. /
Sevem Trent Incorporated, Richland

N q
r

N q•
(

POSSIBLE SAMPLE HAZARDS/REMARKS

Po/en[inlly Rndionctive None GotAC Nom NoneTI /
pC o-

^

Preservation

r!/r5^^s0O I aG aG P G

Special Handling and/or Storage
Type of Cnntainer

a

Cool 4c No. of Container(s)
I I 1 1

Volume ^ 60n'L I

J

. I000nmL^ 60mL

trl^ • See eem Ij in (h,wwum Sn inm ( 3) in Stmmium-
/(^•^/ ^J Spec I Nn-)I% SpecW a3,90-TOnI

SAMPLEANALYSIS
I"^f' i°'°' Innrenum. sqNaac4a

^^V'1LI J V3WI0

^

I^U
Ila qzs3

Sample No. Matrix • Sample Date Sample Time ^
m 2; ^°

^

.-.. ^ .....< . a . . .nt ..,. ^.

J01576 SOIL 1_ Z 7 •Q'3 ^-^ %^• X J^

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix •

ished mov< m DaWT{nx Received By/Stored In Dale?ime 1,31 24 ^^' t 1• s 5 a^ s-sdl

' s 37Z l• Z^7^'O
(I)1CPMeuls-6o10A(Supemace)(Awada,Chmrmunl4ed{-mefeory-7471-(CV) se-s.eman

Zt J (3) Ganma Spectmscopy (Cesi^137, Cobalt-60, Europiuml52, Emupiunr-154, Europiurrvli5j so-sda

RelinquishedBSiR rom tnx

1
^By(,S qr,^ Date?ime sl-suas.

w-wacL372T i 1 O D DO

^
d sJU

). o D &> ooil

veNFmt^_ Date/Tinxleli.puishedRv^ g
K[9

R-ved8 n L1(jj^ Dartlfime^^

^

n-^'DS-Dnm SolidO
d 3 _ •^ I t `1 DL-0.mn LquiE,

T i

Relinquished By/Removed From ^t^nne Received By/Srored 1. Dat inx
-T m

a

L-Lp.il

Relinquished By/Remuved From Datdtmx Reoeis<d By8toted in Date?ime x-omn

Relinquished By/Removed From Dme/rime Received By/Stored In Datdf6ne

LABORATORY Received By Title Date/finx

SECTION

FINALSAMPLE DisposalMethod DispnsedBy Date/Tinx

DISPOSITION

BHI-EE-011 (03/01/2002)

,r0



7574-^^' J00WN8 .
- -+^ DATA S HEE ^

VOW

.;DG 7574 Clien-'Case L. ';anford SDG H2322

C-__-act Melissa C. Mannion Contrac_ No. 630

T ^b sa ^-' - 4.d R308142-04

^ept sample id 7574-004

Receivec 08/28/03

t solids 99.9

Client sample id J00WN8
Locatic:.jMatri: 116-K-1 SOLID

Collected/Weic7t 08/2_!03 09:55 1003 a

Custody/SAF No B02-062-15 802-062

pCi/a (CC" - g

RDL

pCi/g

QIIAZ.I

PIERS TEST

Total Strontium SR-RAD 10.6 0.°5 0.22 1.0 SR
Cc..alt 60 10198-40-0 31.8 0, v.26 0.050 GAM
Cesium 1^7 10045-97-3 437 1.2 0.52 0.10 GAM
< _.... 157 14683-23-9 .1.62 1 0.10 GAMI

Europium 154 15585-10-1 25.1 0.96 0.86 0.10 CiAM
El^^^^'"^ 'GG ..14391-16-3 1.00 0.°- _ 0.96 0.10 GAM
.v :icium 24k- 14596-10-2 5.42 0._0 .51 GAM

100 K Area - Quick Turn

3?-,- 9^ys

DATA ..._ .-..

P.age 4
SDDffiART D- _ SECTION

- ^ 15

V4Y a

Protocol Banford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 09/12/03 .

^ ly/..



STL

Date/Time Received: Q

Client:SDG #: W^494S NA [] SAF #;B^- ot-a3 NA (]

Work Order Number: J^U L0 19 O Chain of Custody # ^_^

ShippingContainerIDrCAC-0 (-GI ^ AirBill

I. Custody Seals on shipping container intact? NA [] Yes^No

2. Custody Seals dated and signed? NA [] Yes [+_"No []

3. Chain of Custody record present? Yes-[,.LNo (]

4

^^

lC ^ ^'^. oo er temperature: NA [ ] 5.Vermic ulite/packing materials is NA [] Wet [] Dry

6. Number of samples in shipping container:

7. Sample holding times exceeded'? NAYes [] No []

8. Samples have:
_tape ^hazard labels
_"J^custody seals appropriate samples labels

9. Sa les are: -
in good condition _leaking

_broken have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA^, pHQ. [] pFb2 [ ] pH>9 []

11. Sample Location, Sample Collector Listed? * Yes [] No
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt'? Yes [] No (}^
JJJ

13. Description of anomalies ( include sample numbers) :

Sample Custodian: `" ate: I^ f i^11 O^

[] No action necessary; process as is.

Project

LS-023. 9/03. Rev. 5

Sample Check-in ist

Date

ti^

Client Informed on by Person contacted



12/8/2003 9:42:39 AM Sample Pre aration/Anal sisp y Balance Id:1120421763
127642, BECHTEL HANFORD, INC. AX Gamma PrpRC5013/5017

4%
Bechtel Hanford, Inc. TA Gamma by HPGE R1 Ri

Pipet #:

Report Due: 12/23/2003 I l^^l1^ IS 51 CLIENT: HANFORD Sep1 DT/im Tech:

Batch: 3337292 SOIL pCi/g PM, Quote: BG2, 27038 Sep2 DT/Tm Tech:
SEO Batch, Test: None All Tests: 3337292 AX 3337294 CHTH, 3337295 DWEA, 3337296 88OV, 3339437 DWEA,

Prep Tech: ,SCHERRT

Work Order, Lot, II Total II In' I iquot II OCTracer I I OCVial 2 Dish Ppt or Count Detector Count On I Off CR AnalystSample DateTime AmVUnN AmWnit Prep Date
II II I I

Pre
p
Date Size Geometry

II II I
Time Min Id (24hr Circle

I ,
IniVDate

1 F5RR9-1-AE 838.0g,in

!
"1

J3LA70176-1-SAMP
------------------------------ _---------------------------------------------

GiS 2^O'^ !CvVt rT rr'1
-------------- .._________.__________________________________________-________^_____1 %^/

11/25/2003 08:15 AmtRec:2%60G,LP MContainers:3

________________________________-._________.___________._____.____________.__

Scr Rst: Alpha: 7.19E+02 pCi/g Beta: 2.92E+02 CVg
2 F5RR9-1-AF-X 838.09m;
J31-010178-1-DUP

---------------'--------------------------------------------- -
'T ^ 617 i3 -----------

11/25/200308:15 AmtRec:2%60G,LP K:ontainers:3 Scr Rst: Alpha: 7.19E+02 pCVg Beta: 2.92E+02 1^Ci/g
3 F5W6X-1-AA-B

J3L03000 2

859.279 ,in /( 2 JQC} 171 b D 3 b^9
0- 92-BLK----------------------------------------------------------- ---- ^-----an --------------------------------------- - ---------------------

11/25/2003 08:15 Am1Rec: afContainers: 1

---------------------------------------------
Scr Rst: Alpha: Beta:

4 F5W6X-1-AC-C 457.79g,in

(^2 9J3L030000-292-LCS
^S/^

1 bb^^
- ----------------------- ---------------------_tIJZ '------'-------- ----------'------------------------------------------- ----- - -------------- - ------------ -----_ -"-"-----------___--_---""-'------ -----------

.L)l2512063&B^YS^ rz y(a AmtRec: #Containers:1 Scr Rst: Alpha: Beta:

Comments: NOV tpa^)J C1. &trYLf ^C
I eCCLv& '^)UP o,N d;^,friti+ ^! LlYlC3

1 Clients for Batchs

127642. BECHTEL HANFORD, INC. Bechtel Hanford, Inc. , BG2, 27038

SRR91AE-SAHP Constituent Liet:

Co-60 RDL:5.00E-02 pCi/g LCL: OCL: RPD: Cs-137 RDL:I.OOE-01 pCi/g LCL: DCL: RPD:
Cs-137DA RDL:I.OOE-01 pCi/g LCL: UCL: RPD: Eu-152 RDL:1.00E-01 pCi/g LCL: DCL: RPD:
Eu-154 RDL:I.OOE-01 pCi/g LCL: OCL: RPD: Eu-155 RDL:1.00E-01 pCi/g LCL: DCL: RPD:

5W6x1AA-BLE:
Co-60 RDL:5.OOE-02 pCi/g LCL: OCL: RPD: Cs-137 RDL:1.00E-01 pCi/g LCL: 9CL: RPD:
Cs-137DA RDL:I.OOE-01 Pci/g LCL: OCL: RPD: Eu-152 RDL:1.00E-01 pCl/g LCL: DCL: RPD:

JSTL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sep1, s2 - Sep2 WO Cnt: 4

1Richland We. r - Reference date, ec-Enrichment Cell, ct-Coddailed Added
Page 1 Prep_SamplePrep v4.6



12/3/2003 10:28:28 AM Sample Preparation/Analysis Balance Id:
AX Gamma PrpRC5013/5017

Pipet #:TA Gamma by HPGE

Report Due: 12/23/2003 51 CLIENT: HANFORD Sept DT/Tm Tech:

Batch: 3337292 pCi/g Sep2 DT/Tm Tech:
SEO Batch, Test: None

Prep Tech:

Work Order, Lot, Total Initial Aliquot OC Tracer QC Vial 2 Dish

I
Ppt or Count Detector Count On Otf

I

CR An al st

y
Sample DateTime Amt/Unit Amt/Unit Prep Date Prep Date SizeI II II Geomet ry II Time Min II Id 24hr CircleII ( )

,
Inif/DateII

Eu-154 RDLt1.00E-01 pCi/g LCL: UCL: RPD: Eu-155 RDL:1.00E-01 yCi/g LCL: UCL: RPD:

5w6%1AC-LCS:

Cs-137 RDL:0.1 gCi/g LCL:70 DCL:130 RPD:35 Ce-137DA RDL:0.1 pCi/g LCL:70 UCL:130 RPD:35R-40 RDL:-- pCi/g LCL:70 UCL:130 RPD:35 Ra-226 RDL:0.1 DCi/g LCL:70 DCL:130 RPDt35RA-228 RDL:0.2 yCi/g LCL:70 DCL:130 RPD:35 RA-228DA RDL:0.2 yCi/g LCL:70 UCL:130 RPD:35D-238 RDL: pCi/g LCL:70 UCL:130 RPD:35

5RR91AE-SANP Calc Snfo:

Uncert Level ( #a).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRe: B
5w6ElAA-BLR:

Uncert Level ( #a).t 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRa: B
5w681AC-LCS:

Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRa: B

r^

STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sept, s2 - Sep2 WO Cnt: 4
Richland We. r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added Page 2 -

ICOC v4.708



12/10/0312:52:42PM ICOC Fraction Transfer/Status Report
ByDate: 11/10/03, 12/11/03, Batch:'3337292', User:'All Order by BatchNbr,WorkOrderNbr,DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

3337292

AC CaIcC SCHERRT 12/8/03 8:59:38 AM

Sc wagarr IsBatched 12/3/03 10:28:18 AM ICOC_RADCALC v4.708

SC SCHERRT InPrep 12/8/03 8:59:38 AM RICH-RC-5013 Revision 4

SC SCHERRT InPrep 1218/039:00:19AM RICH-RC-5017 REVISION 3

Sc SCHERRT Prep1C 12/8/03 9:50:49 AM RICH-RC-5013 REVISION 4

Sc BlackCL InCnt1 12/8/03 10:25:53 AM RICH-RD-0007 REVISION 4

Sc HUGHESJ CaIcC 12/9/03 10:34:42 AM RICH-RD-0007 REVISION 3

AC SCHERRT 12/8/03 9:00:19 AM

AC SCHERRT 12/8/03 9:50:49 AM

AC BlackCL 12J8/03 10:25:53 AM

AC HUGHESJ 12/9/03 10:34:42 AM

2 I

: caep ing n ry : a us unange

STL Richland Grp Rec Cnt:5
Richland We. Page 1 ICOCFractions v4.708



12/9/03 10:23:01 AM Sample Preparation/Analysis Balance Id:1120373922 /f Q
127642, BECHTEL HANFORD, INC. CH Sr-Total PrpRC5013, SepRC5006
Bechtel Hanford Inc ^ 1 3 Pipet#: IJ+'i, . TH Total Strontium by GPC

^ 0R ITY
Report Due: 12/23/2003

t-j
u(„l.^ 51 CLIENT: HANFORD Sept DT/TmTech: '`/;/d P/mf

Batch: 3337294 SOIL pCl/g PM, Quote: BG2, 2703B Sep2 DT/Tm Tech: ^.lA
SEQ Batch, Test: None

C 5 1 Prep Tech: WAGNERJ^

Work Order, Lot,
Sample DateTime

Total
A UU it II

Initial Aliquot OC Tracer
A I ^ I

OC Vial 2 Dish
I II II

P p t or
I

Count
I II

Detector Count On ON CR Anal yst,m n mtttJnit Prep Date Prep Date Size Geometry Time Min Id II (24hr) Circle Init/Date

1 F5RR9-1-AC 1.06g,in SRTA10256
J31-010178-1-SAMP 08107103

^ ^'
^^^

/
---------'-------------- --------------------.__---------------------------------__--A5 7.91D3.[._-..---------- ---------._------------------------- -------------------- -- --------- v---------

1 y
-------- ------------0 ^^^_-------------^L^^l_^

11/25/2003 08:15 C 1 AmtRec:2X60G,LP AContainers:3 Scr Rst: Alpha: 7.19E+02 pC' Beta: 2.92E+ pCVg
2 F5RR9-1-AG-X 1.02g,in SRTA10257
J3L010178-1-DUP OW07103 c^

^-)6-------------------------- --°---------..----------------------------------------------A92393.r.-----------------------------------------_---------- ----^--f------- ---------- ------------- - p--------------
--J

-------- -------"---------- -------------
11/25/2003 08:15 AmtRec:2X60G,LP eContainers:3 Scr Rst: Alpha: 7.19E+02

/9 Beta: 2.92E+ 2 pCUg
3 F5W63-1-AA-B 6.0g,in SRTA10258

J31-030000-294-13LK 08/07103
- 5r29m3----'-- kl! 9

- ------------------------ -------- --------------------------- -- ----------------- - .[- ------------------------------------------ ---------- --------- ---------- - -------------- -- 1 -----------------' ---------- ------------------ ----------

11/25/2003 08:15 AmtRec: AContamers:l Scr Rst: Alpha: Beta:
4 F5W63-1-AC-C 6.0g,in STSB0816

J31-030000-294-LCS 11113/0309111613 1 2k.3 a 6p.- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - --- - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11/25/2003 08:15 Amtqec: YCOntainers: 1 Scr Rst: - Alpha: Beta:

Comments: Red.viceka.lljL'aiS Ae,•6„4IeL. i\-x l1G/t 1ty4fis. /f ^ 2 ^ p3

Al l Clients for Batch:
127642, BECa7'EL RARFORD, INC. Bechtel Hanford, Inc. , BG2, 27038

5RR9IAC-SA1D? Constituent List:

Sr-90 RDL:1 pCi/g LCL:70 OCL:130 RPD:35
SW631AA-eLR:

Sr-90 RDL:1 pCi/g LCL: UCL: RPD:

5W631AC-LCS:

Sr-90 RDL:1 pCi/g LCL:70 UCL:130 RPD:35

5RR91AC-SAXP Calc Info:

STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, at - Sept, s2 - Sep2 WO Cnt: 4
Richland WarJ r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added

Page 1
_

Prep_SamplePrep v4.6



12/9/03 10:23:02 AM Sample Preparation/Analysis Balance Id:1120373922

CH Sr-Total PrpRC5013, SepRC5006 ^, "^/'y :p et #:Pi
TH Total Strontium by GPC

^
^^"' i

p

Report Due: 12/23/2003 51 CLIENT: HANFORD Sepl DT/Tm Tech:

Batch: 3337294 pCi/g Sep2 DT/Tm Tech:
SEQ Batch, Test: None

Prep Tech: WAGNERJ

Work Order, Lot, Total
I

Initial Aliquot
II II

QC Tracer QC Vial 2
II

Dish Ppt or Count Detector Count On Off CR Analyst,
Sample DateTme Amt/lJnit Amt/Onit Prep Date Prep Date II Size II Geometry II Time Min II Id II (24hr) Circle I I Init/Date

Uncert Level ( #e).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
SW631AA-BLK:

Uncert Level ( #e).: 2 Decay to SaDt: Y Blk Sobt.: N Sci.Not.: Y ODRe: B
5W631AC-LCS:

Uncert Level ( Ils).: 2 Decay to SaDts Y Blk Subt.: N Sci.Not.: Y ODRe: B

STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sept, s2 - Sep2 WO Cnt: 4

Richland Wa. 10 r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added
Page 2 Prep_SamplePrep v4^6



12/18/03 4:28:29 PM ICOC Fraction Transfer/Status Report
ByDate: 11/18/03, 12/19/03, Batch: '3337294', User:'AlI Order by BatchNbr,WorkOrderNbr,DateTimeAccepting

O Batch Work Ord CurStatus Accepting Comments

3337294

AC Ca1cC SCHERRT 12J8/03 9:00:10 AM

SC wagarr IsBatched 12/3/03 10:28:18 AM ICOC_RADCALC v4.708

SC SCHERRT InPrep 1218/03 9:00:10 AM RICH-RC-5013 REVISION 4

SC SCHERRT Prep1 C 12/8/03 9:50:43 AM RICH-RC-5013 REVISION 4

Sc WAGNERJ InPrep2 12/9/03 10:20:10 AM RICH-RC-5013 REVISION 4

Sc WAGNERJ Prep2C 12/10/03 10:47:04 AM RICH-RC-5013 REVISION 4

Sc FABREM InSep1 12/10103 3:24:00 PM RICH-RC-5006 REVISION 5

SC FABREM Sep1C 12/16/03 5:46:54 PM RICH-RC-5006 REVISION 5

Sc BlackCL InCntt 12/16/03 6:29:36 PM RICH-RDA003 REVISION 3

Sc BlackCL CaIcC 12J17/03 11:05:01 AM RICH-RD-0003 REVISION 3

AC SCHERRT 12/8/03 9:50:43 AM

AC WAGNERJ 1219/03 10:20:10 AM

AC WAGNERJ 12110/0310:47:04

AC FABREM 12/10/03 3:24:00 PM

AC FABREM 12/16/035:46:54PM

AC BlackCL 12/16/03 6:29:36 PM

AC BIackCL 12/17/0311:05:01

3

: ccep U g n ry; : zita rus nge

STL Richland Grp Rec Cnt:B
Richland We. Page 1 ICOCFractions v4.708

0



12/3/2003 10:28:29 AM Sample Preparation/Analysis Balance Id:
127642, BECHTEL HANFORD, INC. , DW Alkaline Digestion by method 3060A Pipet p:Bechtel Hanford, Inc. EA Chromium, Hexavalent (7196A)

Report Due: 12/23/2003
WUAa)s

51 CLIENT: HANFORD
t[

^l^^A
il1

^/'
i^^
!7! Sept DT/Tm Tech:

Batch: 3337295 SOIL mg/kg PM, Quote: BG2, 27038 Sep2 DT/Tm Tech:
SEQ Batch, Test: None

Prep Tech:

Work Order, Lot, Total Initiat Ali uot OC Tracer OC Vial 2 Dish Ppt or
n

Count Detector Count On I Off CR Anal yst,
Sample DateTime Amt/Unit AmW it Prep Date Prep Date Size Geometry I I Time Min ^ Id II (24hr) Circle Init/Date

1 F5RR9-1-AA

J3L010178-1-SAMP

- - - - ---- - - - - - - -- - - --- - - - --- - - - - - - - - --- - - - - --- - - - - - - - - ----- ------- - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -_- - -- - - - - - - - ---- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -

11/25/2003 08:15 AmlRec 2X60G,LP #Containers:3 Scr Rst: Alpha: Beta:

2 F5RR9-1-AH-S

J3L010178-1-MS
------------------------------------ - -------- -------------------------------------------------------------- ------------------------ ------- --------------------------------------------------- --------------- ------------- --------------

11/25/2003 08:15 AmtRea2X60G,LP ilContainers:3 ScrRst: Alpha: Beta:

3 F5RR9-1-AJ-X

J3L010178-1-DUP
----------- --------------------------------------------------------- -------------------------------------------------- --------------------------------------- -------------------------- ---------- ------------------

11/25/200308:15 AmtRec:2X60G,LP LContainers:3 ScrRst: Alpha: Beta:

4 F5RR9-1-AK-S

J3L010178-1-MS
-------------- --------- ---------------------------------- ----- --------------------- ------------------------------------------------ ---------------------- -------------------------- ----------------------------- ------------ ------ -------------------------

11/25/2003 08:15 AmtRec:2X60G,LP 4Containers:3 Scr Rst: Alpha: Beta:

5 F5W66-1-AA-B
J3L030000-295-BLK
---------------------- -------------------------------------------------------------------------------------------------- ------------------ ------------------------- ----------------------- --------------------------------------------- ---------------------------------

11/25/2003 08:15 AmtRec: #Containers: 1 Scr Rst: Alpha: Beta:

6 F5W66-1-AC-C

J3L030000-295-LCS

- - - --- -_- - - - - __---------- - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - . . . _ - - - - --- - - - - - - - - - - - - - - --- --- ----- -------- - - - --- - - - - - - - - - _ - - --- - - - - - - - - ---- . - - - . . - - - - --- - - --- --- - - - - - --- - - - - - - - - - - - - - - - - --- ---- - - - - - --- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -- - - -

11/25/200308:15 AmtRec UContainers:l Scr Rst: Alpha: Beta:

STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, at - Sept, s2 - Sep2 WO Cnt: 6

Richland We. r - Reference date, ec-Enrichment Cell, ct-Cocktaited Added
Page 1 ICOC v4.708



12/3/2003 10:28:29 AM Sample Preparation/Analysis - Balance Id:
DW Alkaline Digestion by method 3060A

Pipet #:
EA Chromium, Hexavalent (7196A)

Report Due: 12/23/2003 51 CLIENT: HANFORD Sep1 DTfTm Tech:

Batch: 3337295 mg/kg Sep2 DT/Tm Tech:
SEQ Batch, Test: None

Prep Tech:

Work Order, Lot, Total Initial Aliquot
II n

QC Tracer QC Vial 2 Dish Ppt or
II II

Count Detector Count On Off CR AnalystSample DateTime Amt/Unit Amt/U ^it Prep Date Prep Date II Size II Geometry I I Time Min II Id II (24hr) Circle
,

I Init/Date

Comments:

11 C1 ente for Batch:
127642, BECHarEL HANFORD, INC. Bechtel Hanford, Inc. , BG2, 27038

5RR9111A-SAMP Constituent Liet:
BEXCHRONS RDL:0.35 ag/kg LCL:80 DCL:120 RPD:20
5RR91La-NS Coastituent List:
RBXCHiONE RDL:0.35 mg/kg LCL:75 UCL:125 RPD:20
SRR91NC-NSe

HEXCHRONE RDL:0.35 mg/kg LCL:75 OCL:125 RPD:20
5W661AA-BLR:

HEXCHROME RDLe0.35 mg/kg LCL: UCL: RPD:
SW661AC-LCS:
BEXCBRONS RDL:0.35 mg/kg LCL:80 IICL:120 RPD:20

SRR911A-SAMP Calc Info: _

Uncert Level ( #s).: 2 Decay to SaDt: Y Blk Sobt.: N Sci.Not.: Y ODRSe B
SRR91AR-NS Calc Info:

Uncert Level ( #s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRse B
SRR9INC-NS:

9ncert Level(#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
SW6617W-BLR:

ilacert Leval'.(#s).: 2 Decay to SaDt: Y B1k Subt.: N Sci.Not.: Y ODRa: B
5W661AC-LCS:

IIncert Level ( #s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B

STL Richiand. Key: In - InBial Amt, It - Final Amt, di - Diluted Amt, st - Sept, s2 - Sep2 WO Cnt: 6_

Richland WauJ r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added
Page 2 ICOC v4.708



12/5/03 1:09:14 PM ICOC Fraction Transfer/Status Report
ByDate: 11/5/03, 12/6/03, Batch: '3337295', User:'All Order by BatchNbr,WorkOrderNbr,DateTimeAccepting

O Batch Work Ord CurStatus Accepting Comments

3337295

AC InCntl WlensN 12/5/03 7:25:46 AM

SC wagarr IsBatched 12/3/03 10:28:18 AM ICOC_RADCALC v4.708
SC WiensN InCntl 1215/037:25:46AM RICHWC5005REV.6

3

AL;.- Accepting n ry; ziu.' a us unange

STL Rrcn/and Grp Rec Cnt:1
Richland We. Page 1 ICOCFractions v4.708



STL

ANALYTICAL REPORT

PROJECT NO. 100K AREA

B02-063

Lot #: F3L020261

SDG #: W04215

Joan Kessner

Bechtel Hanford, Inc-

3350 George Washington Way

MSIN HO-25

Richland, WA 99352

SEVERN TRENT LABORATORIES, INC-

*AZ

MARTI WARD

Project Manager

December 9, 2003

STL St. Louis
13715 Rider Trail North
Earth City, MO 63045

Tel: 314 298 8566 Fax: 314 298 8757
www.stl-inc.com

Severn Trent Lahoratones, Inc.



STL
December 9, 2003

5TL LOT NUMBER: F3L020261

SDG: W04215

Joan Kessner

Bechtel Hanford, Inc.

3350 George Washington Way

MSIN HO-25

Richland, WA 99352

Dear Joan Kessner,

STL St. Louis
13715 Rider Trail North
Earth City, MO 63045

Tel: 314 298 8566 Fax: 314 298 8757
www.stl-inc.com

This report contains the analytical results for the sample received under chain of custody by Severn

Trent Laboratories (STL) on December 2, 2003. This sample is associated with your B02-063 SAF.

All applicable quality control procedures met method-specified acceptance criteria.

This report shall not be reproduced except in full, without the written approval of the laboratory.

This report is incomplete without the Case Narrative. Results are reported "as received" (i.e. wet

weight) unless otherwise noted.

If you have any questions, please feel free to call me at (314) 298-8566.

Sincerely,

w
Marti Word

Project Manager

cc: Project File

^:•.,,

Severn Trent Latroratorles, Inc.



STL ST. LOUIS

SAMPLE SUMMARY

F3L020261

WO # SAMPLE# CLIENT SAMPLE ID
SAMPLED

DATE

SAMP

TTME

F5VGT 001 J01576 11/25/03 08:15

The analytical resuks of the samples lisred above arc presented on the following pages.

All calculations are performed before rounding to avoid round-off errors in calculated results.

Reau14 noted u"ND' were not detecud at or above the uated limit.

This repon must not he reproduced, except in full, without the wrinen approval of the laboramry.

Results for the following parame<ers are never reported on a dry weight basis: color, cnrrosivity. density, llashpoint. ignitability. layers. odor,

paint filter test, pH, porosity pressure. reactivity. redox prnential. spccitic gravity. sroi lens. solids, snluAilily, temper2mre. viscosiq. and weighl.

LOT# F3L020261 SDG W04215 3



STL ST. LOUIS

METHODS SUMMARY

F3L020261

ANALYTICAL PREPARATION
PARAMETER METHOD METHOD

Percent Moisture MCAWW 160.3 MOD MCAWW 160.3 MOD
Trace Inductively Coupled Plasma (ICP) Metals SW846 6010B SW846 3050B

References:

MCAWW "Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

LOT# F3L020261 SDG W04215 4



METALS
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STL ST. LOUIS

BECHTEL HANFORD, INC.

Client Sample ID: J01576

TOTAL Metals

Lot-Sample #...: F3L020261-001 Matrix....... : SOLID

Date Sampled...: 11/25/03 Date Received..: 12/02/03

& Noisture..... : 2.8

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch 4...: 3337182

Chxomium 13.0 J 1.0 mg/kg SW846 6010B 12/03-12/04/03
-

F5VGTIAD

Dilution Factor: 1 MDL ..... ..... .: 0.05E

Rewits and upuning limitf have been adjused for dry weigbc.

J MeMOd blank conummauon. The aamciated meNUd blank conuins ilx• urget analyu; at a rcporubk level.

LOT# F3L020261 SDG W04215 6



STL ST. LOUIS

Client Lot #...: F3L020261 Matrix......... : SOLID

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: F3L030000-182 Prep Batch #..-: 3337 182

Chroeium 0.14 B 1.0 mg/kg SW846 6010B

Dilution Factor: 1

Calculationa are perforrned before rounding to avoid round-off errors in calculated results.

B Estimated result. ResuB is less than RL.

METHOD BLANK REPORT

TOTAL Metals

12/03-12/04/03 F5WM73AA

LOT# F3L020261 SDG W04215 7



STL ST. LOUIS

LABORATORY CONTROL SAMPLE DATA REPORT

TOTAL Metals

Client Lot p...: F3L020261 Matrix......... : SOLID

SPIKE MEASURED PERCNT PREPARATION- WORK

PARAMETER AMOUNT AMOUNT UNITS RECVRY METHOD ANALYSIS DATE ORDER #

LCS Lot-SampleA: F3L030000-182 Prep Batch #...:3337182

Chromium 167 178 mg/kg 107 SW846 6010B

Dilution Factor: 1

Calculations are perfom¢d before rounding to awid round-off errors in calculared resulls

12/03-12/04/03 FSWM71AC

LOT# F3L020261 SDG W04215 8



STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPORT

TOTAL Metals

Client Lot #...: F3L020261

Date Sampled...: 11/25/03 Date Received..: 12/02/03

SAMPLE SPIKE MEASRD PERCNT

PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD

HS Lot-Sample #: F3L020261-001 Prep Batch #...: 3337182

Chromium

13.0 20.6 37.8 mg/kg 120 SW846

- 13.0 20.6 35.7 mg/kg 110 5.6 SW846

Dilution Factor; 1

Calculations arc performed before rounding to avoid round-off errors in calculated resuhs.

Results and reporting limits have been adjusted for dry weight.

LOT# F3L020261 SDG W04215

Matrix......... : SOLID

PREPARATION- WORK

ANALYSIS DATE ORDER #

3 Moisture ..... : 2.8

lOB 12/03-12/04/03 F5VGT1AE

103 12/03-12/04/03 FSVGTIAF

9
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^STL

Condition Upon Receipt Form
St. Louis Laboratory

LotNo.: ^

ClienrDate: T(me:.=_M,.

Quote No, tnitioted by:

Shipper/N o:FRk& .yQ Q(y) COC/RFANutnbera:

C:undltion/Varlance (Circle "Y" for yes and "N" for no. 1f"N" Is circled, see notes for txplan2tion):

1. ON Sample reeeived in undamaged condition.

Samplereceivcdwithin4CaY<1 y'

Record semperalurel ^ V

). DN N/A Sample reeeived with proper pH••,

4• ( Y] N Sample received in proper coMainers.

Temperature Variance Does Not Affect the Following Analyses:

5. Y SatMlt volume sul)kiem for analysts,

6. Y N Sample received with Chain uf Custody •

7. N Chain of Custody matehca sample IDs on eomsiners

8. Q N Custody seat received intact and tomper evtdcnt on 6alil.r

9. (Y)N Custody seal received intacl and tsmper ovidcm on

Correctivr Action:

O

D

q

Clicnn Namt:

Client's Nanx:

Sample(s) processed as is".

Informad vurbally on: By:

Infarmed'in writing on: By:
^-----•-

q Sample(s) on hold until:
.

, If releosed, notify

Sumple Contra) Supervisor ( tir detignme) Revibw: Dote:

Projaet Managcment Review; Date.

SIGNED ORIGINAI. MUST BE RETAINED INTHE PROJECF PILE
TH IS FOttAI NUST BE COMPLETtD AT THE TI11E THE ITEMS ARE DEING CfiECKED

IF.tNI' ITEM IS COIIPLETED Ul' SUMEONE OTHER THAN THE 1NlT1ATOR TIIEN THAT PERSON 15 REQUIRED TO AI•t•t.v'rHCi,t
INITIALS AND THE DATE NEXT TO THAT tTEM '•

7706 SL-ADMI`1-0004, P-e•+:e.: '. 5:11;

1\QsOmoDStQok\FORMSISTdAUISMDMINb\dmin009 iu,u o?-,.5..V

•` For DOE-AL ( Pantex, LANL, Sandie, Tlmet) sitea, remember to pH all containers reeeived, exnpt for VOA, TOX, and solls.

`oles:
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