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Analytical Data Package Prepared For

Bechtel Hanford

Radiochemical Analysis By
STL Richland

2800 G.W. Way, Richland Wa, 99352, (509)-375-3131.
Assigned Laboratory Code: STLRL
Data Package Contains {¢ =< Pages

Report No.: 21668

SDG No. Order No.  Client Sample ID (List Order) Lot-5a No.

" wossas  B03010 JOOF05 J2L.200205-1
JOOF05 J21.200205-1
JOOF05 J21.200205-1
JOOF05 J2L200205-1
JOOF05 J2L.200205-1
JOOF05 J2L.200205-1
JOOF06 J21.200205-2
JOOF06 J2L200205-2
JOOF06 J2L200205-2
JOOF06 J21200205-2
JOOF06 J2L200205-2
JOOF06 J2L.200205-2

STL Richland T T

rptSTLRchTitle v3.73

Work Order Report DBID Batch No.
FEBQO1AD OFEBO10 2354467
FESQO1AE SFESQO10 2354468
FE8QO1AF 9FE8Q010 2354469
FESQO1AG S9FESQ010 2354471
FESQOD1AA SFESQO10 2354472
FESQO1AC 9FEBQO10 2354473
FESQS81AD 9FESQS810 2354467
FEBQB1AE 9FESQS810 2354468
FESQ81AF 9FE8Q810 2354469
FESQ81AG SFE8QS10 235441
FESQB1AA 9FE8QB10 2354472
FESQ81AC 9FE8Q810 2354473
o
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CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.

3350 George Washington Way
Richland, WA 99352

January 31, 2003

Attention: Joan Kessner

SAF Number : B03-010

Date SDG Closed : December 20, 2002
Number of Samples ; Two (2)

Sample Type : Other Solid (Filter)
SDG Number : W03933

Data Deliverable D 30-Day / Summary
L Introduction

On December 20, 2002, two filter samples were received at STL Richland (STLR) for
radiochemical analysis. Upon receipt, the samples were assigned the following laboratory ID
numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific IDs:

STLR 1D# BHI ID# MATRIX DATE OF RECEIPT
FE8QO JOOFO5 SOIL 12/18/03
FE8Q8 JOOF06 SOIL 12/18/03

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
Americium-241 by method RICH-RC-5072
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, 235 and 238 by method RICH-RC-5079
Thorium-228, 230, 232 by method RICH-RC-5084
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017

Severn Trent Laboratories, Inc.
STL Richland « 2800 George Washington Way, Richland, WA 99352 ‘
A part of Severn Trent plc Tel 509375 3131 Fax 509 375 5590 » www.sthinc.com r

oo



Bechtel Hanford, Inc.
January 31, 2003
Page 2

Gas Proportional Counting

Gross Alpha by method RICH-RC-5014
1. Quality Control
The analytical results for each analysis performed under SDG W03933 include 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.

IV. Comments

Alpha Spectroscopy
Americium-241 by method RICH-RC-5072:
The two LCSs, batch blank, and samples results are within contractual requirements.

Plutonium-238, -239/40 by method RICH-RC-5010.
The two LCSs, batch blank, and samples results are within contractual requirements.

Uranium-234, 235 and 238 by method RICH-RC-5079:
The two LCSs, batch blank, and samples results are within contractual requirements.

Thorium-228, 230, 232 by method RICH-RC-5084:
The two LCSs, batch blank, and samples results are within contractual requirements.

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017:
The two LCSs, batch blank, and samples results are within contractual requirements.

Gas Proportional Counting

Gross Alpha by method RICH-RC-5014:
The two LCSs, batch blank, and samples results are within contractual requirements.



Bechtel Hanford, Inc.
January 31, 2003
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. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager, or a designee as verified
by the following signature.

Reviewed and approved:

Barbara M. Gille’spie
Project Manager




Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES
Referenced Method Isotope(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 narrative)
The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narrative)

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 (u.} 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
inciuded in the standard deviation.

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

h
r

STL Richland
rptGenerallnfo v3.72
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Sum Rpt Alpha

Total Uncert (#s)
u._Combined

Primary Detector

Report Definitions

~ An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action

Level. Often the Action Level is related to the Decision Limit,

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

Defined by the equation (Result/Expected)-! as defined by ANSI N13.30.
Chain of Custody Number assigned by the Client or STL Richland.

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

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result, i, the combined uncertainty. The uncertainty is absolute and in the
same units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Contractuzl 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)

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type | error probability is approximately 5%. Le=(1.645 *
Sqrt(2*{BkgrmndCnt/BkgrndCniMin)’SCnitMin)) * (ConvFct/(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 zcro.

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 pumber assigned to each sample in the Lot.

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type 1and Il error probability of approxitmalely 5%. MDC = (4.65 *
Sqrt{{BkgrndCnt/BkgmdCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yid * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

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

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.

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.

Ratio of the Resuit to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than | may
indicate activity above background at approximately the 95% leve! 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.

Sample 1dentifier used by the report system, The number is based upon the first five digits of the Work Order
Number.

The equation Replicate Error Ratio = (S-DY/[sqrt(TPUs? + TPUd?)] 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.

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

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
the results are in the same units.

The LIMS sofiware assign test specific identifier.

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




Sample Results Summary
STL Richland STLRL

Ordered by Client Sample 1D, Batch No.

Date: 03-Feb-03

Report No. : 21668 SDG No: W03933
Work Order
Client1D Number Parameter Result +- Uncertainty ( 25) Qual Units Yield MDC|MDA  RER
JOOFOE; FESQO1AD PU-238 1.05E-01 + 1.2E-01 U pCi/sample 59.13% 9.51E-02
PU239/40 5.07E+00 + 1.2E+00 pCi/sample 59.13%  1.98E-01
JOOF05 FE8BQO1AE AM-241 1.19E+00 + 4.6E-01 pCi/sample 82.51%  9.49E-02
JOOFO5 FES8QO1AF U-234 9.10E-02 +- 1.0E-O1 U pCifsample 90.71%  1.49E-01
U-235 1.73E-02 +- 4.4E-02 U pCifsample 90.71%  1.04E-01
uU-238 2.60E-02 + B6.4E-02 U pCilsample 90.71% 1.49E-O1
JOOF05 FE8BQO1AG TH-228 2.21E-02 +- 1.0E-01 U pCisample 89.25% 3.11E-01
TH-230 2.88E-02 +- 9.8E-02 U pCifsample 89.26% 2.71E-01
TH-232 8.84E-02 +- 1.4E-01 U pCi/sample 89.25% 2.20E-01
JOOFO5 FESQO1AA ALPHA 5.30E+00 +- 2.0E+00 pCi'sample 100.00% 1.39E+00
JOOFO5 FE8S8QO1AC CO-60 1.24E-01 + 9.7E-01 U pCi/sample 1.74E+00
CS8-137 3.70E+01 + 5.2E+00 pCi/fsample 1.43E+00
EU-1562 1.31E400 +- 2.0E+00 U pCi/sample 3.48E+00
EU-154 -1.28E+00 +- 2.8E+00 U pCi/sample 4.73E+00
EU-155 -6.569E-01 +- 1.2E+00 U pCifsample 1.99E+00
JOOF06 FESQB1AD PU-238 6.40E+00 +- 1.4E+00 pCi/sample 66.53% 1.43E-01
PU239/40 2.44E+02 +- 4.2E+01 pCifsample 66.53%  1.43E-01
JOOF06 FEBQSB81AE AM-241 6.11E+01 +- 1.2E+01 pCi/sample 77.54%  1.04E-01
JOOF06 FEBQ81AF U-234 1.89E+00 +- 5.9E-01 pCi/sample 69.33%  2.00E-O01
U-235 -5.81E-03 +- 1.2E-02 U pCi/sample 698.33% 1.39&-01
u-238 1.89E+00 +- 5.9E-O1 pCi/sample 69.33%  2.00E-O1
JOOF08 FESQB1AG TH-228 2.88E-01 + 3.0E-01 U pCifsample 86.69% 4.02E-01
TH-230 5.71E-02 +- 1.2E-01 U pCilsample 86.69% 2.50E-01
TH-232 0.00E+00 +- 1.5E-01 U pCi/sample 86.69% 1.68E-01
JOOF06 FE8S8Q81AA ALPHA 3.37E+02 +- 7.3E+01 pCi/sample 100.00% 1.32E+00
JOOFO06 FE8BQB1AC CO-60 2.79E+01 + 8.3E+00 pCifsample 4.71E+00
C8-137 2.49E+03 +- 3.0E+02 pCilsample 7.52E+00
EU-162 1.78E+02 +- 3.4E+01 pCi/sample 2.84E+01
EU-154 3.59E+01 + 1.4E+01 U pCi/sample 2.76E+01
EU-155 -1.47E+00 +- 1.3E+01 U pCifsample 2.27E+01
JOOF0s DUP FEBQ81AK CO-60 3.87E+01 + 9.4E+00 pCifsample 417E+00 17
CS-137 2.49E+03 + 3.1E+02 pCifsampie 8.93E+00 0.0
STL Richland RER - Replicate Error Ratio = (S-D)/[sqri(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.

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

V3.97 A97
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Report No. : 21668

Sample Results Summary

STL Richland STLRL
Ordered by Client Sample |D, Batch No.

Date: 03-Feb-03

SDG No: W03933

Work Order
Client ID Number Parameter Result +- Uncertainty ( 2s) Qual Units Yield MDCIMDA  RER
JOOF06 DUP FEBQB1AK Et-152 1.68E+02 +- 3.9E+(1 pCifsample 2.58E+01 04
EU-154 2.80E401 +- 1.2E+01 U pCifsample 2.40E+01 0.9
EU-155 1.50E+00 + 1.0E+01 U pCi/fsample 1.73E+01 0.3

Number of Results: 35

STL Richiand RER

- Replicate Error Ratio = (S-D)/[sqri(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.

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

V3.97 A97



Report No. : 21668

QC Results Summary
STL Richland STLRL

Ordered by QC Type, Batch No.

Date: 03-Feb-03

SDG No.: W03833

Work Order
QcC Type Number Parameter Result +- Uncertainty ( 2s) Qual Unlts Yield Recovery Bias MDC|MDA
BLANK QC FES041AA PU-238 0.00E+00 +- 4.6E-02 U pCi/sample 33.56% 5.065E-02
PU239/40 6.71E-02 +- 7.6E-02 U pCifsample 33.56% 1.05E-01
BLANKQC FE91D1AA AM-241 2.87E-02 +- 4.1E-02 U pCi/sample 58.10% 3.89E-02
BLANKQC FE91H1AA U-234 1.82E-02 +- 3.4E-02 U pCi/sample 89.09% 7.15E-02
U-235 -5,19E-03 +- 5.3E-03 U pCi/sample 89.09% 4.45E-02
U-238 2.08E-02 +- 3.0E-02 U pCifsample 89.09% 5.80E-02
BLANK QC  FES1P1AA TH-228 0.00E+00 +- 5.8E-02 U pCifsample 36.86% 6.44E-02
TH-230 -1.82E-03 +- 3.6E-03 U pCi/sample 36.86% 9.14E-02
TH-232 2.09E-02 +- 4.6E-02 U pCi/sample 36.86% 9.14E-02
BLANK QC FE91V1AA ALPHA -6.23E-03 +- 3.3E-02 U pCifsample 100.00% 1.06E-01
BLANK QC FES101AA CO-60 3.41E-01 +- 1.0E+00 U pCi/sample 1.81E+00
CS-137 2,05E-01 +- 8.5E-01 U pCifsample 1.50E400
EU-152 5.60E-01 +- 2.0E+00 U pCi/sample 3.44E+00
EU-154 -2.61E-02 +- 2.9E+00 U pCi/sample 5.15E+00
EU-1585 -1.02E+00 +- 2.0E+00 U pCilsample 3.41E+00
LCS FES041AC PU239/40 5.71E+Q0 +- 1.2E+00 pCi/fsample 46.33% 124.48% 02 7.62E-02
LCS FE9041AD PU239/40 4 88E+00 +- 1.1E+00 pCi/sample 41.44% 106.32% 0.1 §.92E-02
LCS FE91D1AC AM-241 3.68E+00 +- 7.9E-01 pCilsampie 77.97% 80.88% -0.2 2.89E-02
LCS FE91D1AD AM-241 4,67E+00 +- 1.0E+00 pCiisample 60.92% 103.20% 0.0 3.80E-02
LCS FES1H1AC U-234 3.62E+00 +- 7.8E-01 pCi/sample 85.03% 108.21% 0.1 5.44€-02
U-238 3.28E+00 +- 7.1E-01 pCi/sample 85.03% 93.47% -0.1 4.79E-02
LCS FE91H1AD U-234 3.19E+00 +- 6.9E-01 pCi/sample 90.26% 95.63% 0.0 1.70E-02
U-238 3.29E+00 +- 7.1E-01 pCifsample 90.26% 94.00% -0.1 1.70E-02
LCS FE91P1AC TH-230 1.83E+00 +- 5.1E-01 pCi/fsample 45.73% 77.35% -0.2 1.08E-01
LCS FE91P1AD TH-230 2.05E+00 +- 8.3E-01 pCi/sample 16.09% 86.37% -0.1 1.91E-01
LCS FES1V1AC ALPHA 3.98E+00 +- 9.4E-01 pCi/sample 100.00% 87.10% -0.1 1.22E-01
LCS FE91V1AD ALPHA 3.8BE+00 +- 9.2E-01 pCifsample 100.00% 84.44% -02 1.12E-01
LCS FE9Q101AC CS8-137 717E+01 + 9.5E+00 pCi/sample 103.50% 0.0 1.79E+00
STL Richland Bias - (Result/Expected)-1 as defined by ANSI N13.30.
rptSTLRchQCcSum U Qual - Analyzed for, but the result is less than the Mde/Mda|Total Uncert or gamma scan software did not identify the nuclide.
V3.97 A97
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QC Results Summary Date: 03-Feb-03

STL Richiand STLRL
Ordered by QC Type, Batch No.
Report No. : 21668 SDG No.: W03933
Work Order
QacC Type Number Parameter Result +- Uncertainty { 2s) Qual Units Yield Recovery Blas  MDC|MDA
Number of Results: o8
STL Richland Bias - (Result/Expected)-1 as defined by ANSI N13.30.
rptSTLRchQcSum
V3.97 A97
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FORM |
SAMPLE RESULTS

Date: 04-Feb-03

v3.98 A97

Lab Name: STL Richiand SDG: W03933 Collection Date: 12/18/2002 9:30:00 AM
Lot-Sample No.:  J21L200205-1 Report No.: 21668 Received Date:  12/18/2002 11:20:00 AM
Client Sample ID: J0OOF05 COC No.: Matrix: SOLID
Ordered by Client Sample 1D, Batch No.
Result Count Total MDCIMDA, Rpt Unkt, Yield RstMDC, Analysis, Total Sa Aliquot Analy Method,
Parameter Qual Error { 21) Uncert{ 21) Action Lev Le CADL(RL)  RstTotUcer Prep Date Size Skze Primary Detector
Batch: 2354467 Work Order: FESQO1AD Report DB 1D: SFEBQ010
PU-238 - 1.05e-01 U 1.2E-01 12E-01 8.51E-02 pCi/sample 59.13% (1.1) 1/27/03 02:34 p 1.0 03 PUISO_IE_PLATE_A
(1.7) Sample  Sample ALP37
PU239/40 5.07E+00 8.4E-01 1.2E+00 1.98E-01 pCl/sample 59.13% (25.6) 1/27/0302:34 p 1.0 0.3 PUISO_IE_PLATE_A
5.16E-02 (8.3) Sample Sample ALP37
Batch: 2354458 Work Order: FEBQO1AE Report DB ID: 9FEBQO10
AM-241 1.19E+00 4.1E-01 4,6E-01 9.49E-02 pCi/sample B2.51% (12.5) 1/29/0301:56 9 1.0 0.3 AMCMISO_IE_PREC_
(5.1) Sample Sample ALP127
Batch: 2354469 Work Order: FES8QO1AF Report DB ID: 9FEBQO10
U-234 9.10E-02 U 9.8E-02 1.0E-01 1.49E-01 pCi/sample 90.71% 0.61  1/21/03 04:20 p 1.0 03 WSO_IE_PLATE_AE
4.51E-02 (1.8) Sample Sample ALP1
U-235 1.73E-02 U 4.4E-02 4.4E-02 1.04E-01 pCi/fsample 90.71% 0.17 1/21/03 04:20 p 1.0 0.3 UISO_IE_PLATE_AE
2.26E-02 0.78 Sample Sample ALP1
uU-238 2.60E-02 U 6.4E-02 6.4E-02 1.49E-01 pCi/sample 90.71% 0.17 1/21/0304:20p 1.0 0.3 UISO_IE_PLATE_AE
4 51E-02 0.81 Sample Sample ALP1
) B ] Ratio U-234/238 = 3.5 )
Batch: 2354471 Work Order: FEBQO1AG Report DB I1D: SFESQO10
TH-228 221E-02 U 1.0E-01 1.0E-01 3.11E-01 pCifsample 89.25% 0.07 1/27/0310:09 a 1.0 02 THISO_IE_PRECIP_
8.76E-02 043 Sample Sample ALP113
TH-230 2.88E-02 U 9.8E-02 9.8E-02 2.71E-01 pCi/sample 89.25% 0.11  1/27/03 10:08 a 1.0 0.2 THISO_IE_PRECIP_
& 7.07E-02 0.59 Sample Sample ALP113
)
STL Richland MOC|MDA, Lc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficlency, Yield, and Volume.
rptSTLRchSample U Qual - Analyzed for, but the result is less than the Mdc/Mda[Total Uncert or gamma scan software did not identily the nuclide.



FORMI Date: 04-Feb-03

SAMPLE RESULTS
Lab Name: STL Richland SDG: W03933 Collection Date: 12/18/2002 9:30:00 AM
Lot-Sample No.: J2L200205-1 Report No.: 21668 Recelved Date:  12/18/2002 11.20:00 AM
Client Sample ID: JOOF05 COC No. : Matrix: SOLID
Ordered by Client Sample |D, Batch No.
Result Count Total MDCIMDA, Rpt Unit, Yield RsUMODC, Analysis, Total Sa Aiquot Analy Method,
Paramelter Qual Error ( 23) Uncer{ 23) Action Ley Le CRDL{RL}  Rst/TotUcert Prep Date Size Size Primary Detactor
TH-232 8.84E-02 U 1.4E-01 1.4E-01 2.20E-01 pCi/sample 89.25% 04 1/27/0310:0¢ a 1.0 0.2 THISO_tE_PRECIP_
4 47E-02 (1.3) Sample Sample ALP113
Batch: 2354472 Work Order: FESQO1AA Report DB {D: SFEBQO10
ALPHA 5.30E+00 1.6E+00 2.0E4+00 1.39E+00 pCi/sample 100.00% (3.8) 1/118/0312:25p 1.0 0.1 ALPHA_GPC
5.46E-01 (5.4) Sample Sample GPC10A
Baich: 2354473 Work Order: FESQO1AC Report DB ID: SFEBQ010
CO-60 1.24E-01 U 9.7E-01 9.7E-01 1.74E+00 pCi/sample 0.07 12/23/02 07:56 p 1.0 GAMMA_GS
0.26 SA GERB$1
C8-137 3.70E+01 5.2E+00 5.2E+00 1.43E+00 pCi/sample (25.8) 12/23/02 07:56 p 1.0 GAMMA_GS
{14.3} SA GER6$1
EU-152 1.31E+00 U 2.0E+00 2.0E+00 3.48E+00 pCi/sample 0.38 1223020756 p 1.0 GAMMA_GS
{1.3) SA GERG$1
EU-154 -1.28E+00 U 2.8E+00 2.8E+00 4.73E+00 pCi/sample -0.27 12/23/02 07:56 p 1.0 GAMMA_GS
-0.92 SA GER6G%$1
EU-155 -6.59E-01 U 1.2E400 1.2E+00 1.99E+00 pCi/sample 033 12/23/02 07:56 p 1.0 GAMMA_GS
{(1.1) SA GER6$1

Number of Results: 15

Comments:

Ry

g

STL Richland

rptSTLRchSample
vV3.98 A97

MDC|MDA,Lc - Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficlency, Yield, and Volume.
U Qual - Analyzed for, but the resutt Is less than the Mde/Mda[Total Uncert or gamma scan software did not identify the nuclide.




o
S
C

FORM |
SAMPLE RESULTS

Date. 04-Feb-03

Lab Name: STL Richland SDG: w03933 Collection Date: 12/18/2002 9:31:00 AM
Lot-Sample No.: ,121.200205-2 Report No.: 21668 Received Date:  12/18/2002 11:20:00 AM
Client Sample ID: JOOF06 COC No.: Matrix: SOLID
Ordered by Client Sample 1D, Baich No.
Resut Count Total MDCMDA,  RpiUnk, Yiekl ASYMDC, Analysis, Total Sa Aliquot Analy Method,
Parameter qual  Error( 25) Uncert{ 21) Action Lev L CRDL{AL)  RstTolticert Prep Date Size Stze Primary Detector
Batch: 2354467 Work Order: FEBQSB1AD Report DB ID: 9FEBQ810
PU-238 6.40E+00 8.7€-01 1.4E4+00 1.43E-01 pCi/sample 66.53% (44.8) 1/27/0302:35p 1.0 03 PUISO_IE_PLATE_A
3.10E-02 {9.2) Sample Sample ALP38
PU239/40 2.44E+02 5.4E+00 4.2E+1 1.43E-01 pCisample 66.53% (1714.) 1/27/03 02:35 p 1.0 0.3 PUISO_IE_PLATE_A
3.10E-02 {11.7) Sample Sample ALP38
Batch: 2354458 Work Order: FESQB1AE Report DB ID: SFEEQS10
AM-241 6.11E+01 3.1E+00 1.2E+01 1.04E-01 pCisample 77.54% (587.5) 1/29/03 01:56 p 1.0 03 AMCMISO_IE_PREC_
(10.4) Sample  Sample ALP128
Batch: 2354469 Work Order: FEBQB1AF Report DB ID: SFEBQ810
U-234 1.89E+00 4.7E-01 5.9E-01 2.00E-01 pCi¥sample 69.33% (9.5) 1/21/0304:20p 1.0 0.3 UISO_IE_PLATE_AE
6.04E-02 (6.5) Sample Sample ALP2
uU-235 -5.81E-03 U 1.2E-02 1.2E-02 1.39E-01 pCi/sample 69.33% -0.04 1/21/0304:20p 1.0 03 UISO_IE_PLATE_AE
3.02E-02 -1 Sample Sample ALP2
U-238 1.B9E+00 4.7E-01 5.9E-01 2.00E-01 pCi/sample 69.33% (9.5) 1/21/0304:20 p 1.0 0.3 UISO_IE_PLATE_AE
6.04E-02 (6.5) Sample Sample ALP2
N h T - o Ratio U-234/238 = 1.0 i ST
Batch: 2354471 Work Order: FEBQB1AG Report DB ID: 9FEBQB10
TH-228 2.88E-01 U 2 9E-01 3.0e-01 4,02E-01 pCi/sample 86.69% 672 1/27/0310:09a 1.0 0.2 THISO_IE_PRECIP_
1.13E-01 2.) Sample Sample ALP115
TH-230 571E-02 U 1.2E-1 1.2E-01 2.50E-01 pCi/sample 86.69% 023 1/27/0310:09a 1.0 0.2 THISO_IE_PRECIP_
} T 4. 08E-02 0.91 Sample Sample ALP115
STL Richland MDCIMDA,Lc - Detection, Decigion Level based on instrument background or blank, adjusted by the sampis Efficiency, Yield, and Volume.
rptSTLRchSample U Qual - Analyzed for, bui the result is less than the Mde/Mda|Tota! Uncert or gamma scan software dis not Identify the nuclide.

V3.98 A97




FORM |

Date: 04-Feb-03

SAMPLE RESULTS
Lab Name: STL Richland SDG: Wwo03933 Collection Date: 12/18/2002 9:31.:00 AM
Lot-Sample No.:  J21.2002065-2 ReportNo.: 21668 Received Date:  12/18/2002 11:20:00 AM
Client Sample ID: J0OOF06 COC No. : Matrix: SOLID
Ordered by Client Sample ID, Baich No.
Resit Count Total MDC|MDA, Rpt Unit, Yield RtMDC, Analysis, Total Sa Aliquot Analy Method,
Parameter Oud  Emor( 23) Uncert{ 23) Action Lev Le CROURL)  RstTotlcert Prep Date Size Stze Primary Detector
TH-232 0.00E+00 U 0.0E+00 1.8E-01 1.68€-01 pCi'sample 86.69% 0. 1/27/03 10:09 a 1.0 02 THISO_IE_PRECIP_
0. Sample  Sample ALP115
Batch: 2354472 Work Order: FESBQB1AA Report DB ID: SFEBOS810
ALPHA 3.37E+02 1.2E+01 7.3E+01 1.32E+00 pCifsample 100.00% (255.7} 1/1800312:25p 1.0 0.1 ALPHA_GPC
5.14E-01 (9.3) Sample Sample GPC10B
Batch: 2354473 Work Order: FEBQB1AC Report DB ID: 9FEBQS810
CO-60 2.79E+01 8.3E+00 8.3E+00 4.71E+00 pCi/sample (5.9) 12/23/02 05:02 p 1.0 GAMMA_GS
(6.8) SA GER2$1
CS-137 2.49E+03 3.0E+02 J.0E+02 7.52E+00 pCi/sample (331.3) 12/23/02 05:02 p 1.0 GAMMA_GS
(16.5) SA GER28$1
EU-152 1.78E+02 3.4E+01 3.4E+01 2.84E+01 pCi'sample (6.3) 12/23/02 05:.02 p 1.0 GAMMA_GS
(10.4) SA GER2$1
EU-154 3.58E+01 U 1.4E+01 1.4E+01 2.76E+01 pCi/sample (1.3) 12/23/0205:02 p 1.0 GAMMA_GS
(5.3) SA GER2$1
El}-155 -1.47E+00 U 1.3E+01 1.3E+01 2.27E+01 pCi/sample 0.06 12/23/02 0502 p 1.0 GAMMA_GS
GER2%1

-0.22 SA

Number of Results: 15

Comments:
S 4
I &
=
¢
SYL Richland MDC]MDA,Lc - Detection, Decision Level based on Instmmenl'background or biank, adjusted by the sample Efficiency, Yield, and Volume.
TPISTLRchSample U Qual - Analyzed for, but ihe result is jess than the Mdc/Mda[Total Uncert or gamma scan software did not identify the nuclide.

V3.98 AS7



FORM It

DUPLICATE RESULTS

Date: 04-Feb-03

Lab Name: STL Richland SDG: W03933 Collection Date: {2/18/2002 9:31:00 AM
Lot-Sample No.: J2L200205-2 Report No.: 21668 Received Date:  12/18/2002 11:20:00 AM
Client Sampie ID: JOOF06 DUP COC No. : Matrix: SOLID
Resuk, Count Total MOCIMDA, Rpt Unit, RstMDC, Analysis, Totai Sa Aliquat Analy Rethod,
Parameter Orig Rst Oual Emor{ 23) Uncerf{ 21}  ActionLev CROL Yied ~ RstfTottcert Prep Daie Size Slize Primary Detector
Batch: 2354473 Work Order: FESQ81AK Report DB ID: FEBQS1KR Orig Sa DB ID: SFEBQB10
CO-60 3.87E+01 9.4E+00 9.4E+00 417E+00 pCi/sample (2.3) 12/23/02 06147 p 1.0 GAMMA_GS
2.79E+01 RPD 323 (8.2) SA GER1$1
C5-137 2.49E403 3.1E402 3.1E+02 8.93E+00 pCl'sample {278.4) 12/23/02 06:47p 1.0 GAMMA_GS
2.49E+03 RPD 0.2 {16.1) SA GER1$1
EU-152 1.68E+02 3.9E+01 J.9E+01 2.58E+01 pCi/sample (6.5) 12/23/02 06:47 p 1.0 GAMMA_GS
1.78E+02 RPD 59 (8.6) SA GER1$1
EU-154 280E+01 U 1.2E+01 1.2E+01 2A0E+01 pCi'sample (1.2) 12/23/0206:47 p 1.0 GAMMA_GS
3.59e+01 U ARPD 24.6 (4.7) SA GER181
EU-155 1.50E+00 U 1.0E+01 1.0E401 1.73E+01 pCi/sample 0.09 12/23/02 06:47 p 1.0 GAMMA_GS
-147E+00 U RPD 178218 0.29 SA GER1$1

Number of Results: 5

Comments:

=
c

STL Ri

OtSTLRchDupV3.

98 AS7

chland

RPD - Relative Percent Difference.
MDC|MDA,Lc - Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
U Qual - Analyzed for, but the result is less than the Mde/Mda|Tetal Uncert or gamma scan software did not identify the nuclide.




FORMII
BLANK RESULTS

Date: 04-Feb-03

Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-467 Report No.: 21668 Matrix: SOLID
Count Tokal MDC{MDA, Rpt Unit, RSYMDC, Analysis, Total Sa Aliquot Analy Method,
Parameter Resth  Ousl  Emor(21) Uncesi{ 21) Le CROL Yld  RstiTofcert Prep Date Size Size Primary Detector
Batch: 2354467 Work Order: FES041AA Report DB 1D: FE9041AB
PU-238 0.00E+00 U 0.0E+00 4.6E-02 5.05E-02 pCi/sample 33.56% 0. 1/27/03 02:35 p 1.0 1.0 PUISO_IE_PLATE_A
0. Sample Sample ALP39
PU239/40 6.71E-02 U 7.5E-02 7.6E-02 1.05E-01 pCifsample 33.56% 0.64 1/27/0302:35p 1.0 1.0 PUISO_IE_PLATE_A
2.74E-02 (1.8) Sample  Sample ALP39
Number of Resuits: 2
Comments:
-\ -
& I\
STL. Richland MDCMDA Lc - Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficlency, Yield, and Volume.
rptSTURchBlank U Qual - Analyzed for, but the result is less than the Mde/Mda[Total Uncert or gamma scan software did not identify the nuclide.

V3.98 AS7




FORM II Date: 04-Feb-03

BLANK RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-468 Report No.: 21668 Matrix: SOLID
Count Total MDCIMDA, Rpt Unit, RstMDC, Analysis, Tota! Sa Aliquot Analy Method,
Parameler Resuh  Qual  Emor(2s) Uncert{ 21) e CROL Yiekd RstTotUcert Prep Date Sire Size Primary Detector
Batch: 2354468 Work Order: FE91D1AA Report DB ID: FE91D1AB
AM-241 287E-02 U 4 1E-02 4.1E-02 3.89E-02 pCi/sample 5B.10% 074 1/29/0301:56p 1.0 1.0 AMCMISO_IE_PREC_
{1.4) Sample Sample ALP129
Number of Results: 1
Comments:
Y
STL Richiand MDC|MDA,Lc - Detection, Decision Level based on Instrument background or blank, adjusted by tha sampie Efficiency, Yiekd, and Volume.

rptSTLRchBlank U Qual - Analyzed for, but the result is less than the Mde¢/Mda[Total Uncert or gammia scan software did not identily the nuclide.

V3.98 AS7 .




FOBRM I

Date: 04-Feb-03

BLANK RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-469 Report No.: 21668 Matrix: SOLID
Count Total MDCMDA, Rpt Unit, RstMDC, Analysis, Total Sa Aliquot Analy Method,
Parameter Reswt  Oual  Emor(2s) Uncert{ 21) Le CROL Yield  RstfTotlicent Prep Date Size Size Primary Detector
Batch: 2354469 Work Order: FESTHIAA Aeport DB ID: FE91H1AB
U-234 1.82E-02 U 3.3E-02 3.4E-02 7.15E-02 pCisample 89.09% 025 1/21/0304:20p 1.0 1.0 UISO_IE_PLATE_AE
' 2.70E-02 .1 Sample  Sample ALP3
u-235 5.19E-03 U 5.2E-03 5.3E-03 4.45E-02 pCisample 89.09%  -0.12  1/21/03 04:20 p 1.0 1.0 UISO_IE_PLATE_AE
1.35E-02 -(2.) Sample  Sample ALP3
U-238 2.08E-02 U 3.0E-02 3.0E-02 5.80E-02 pCi/sample 89.09% 036 1/210304:20p 1.0 1.0 UISO_IE_PLATE_AE
(1.4) Sample Sample ALP3

2.02E-02

Number of Results: 3

Comments:

2N

Rafio U-234/238 = 0.9

STL Richland MDC|MDA,L¢ - Detect

rptSTLRchBlank
V3.98 A97

ion, Decision Level based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

U Qual - Analyzed for, but the result is less than the Mde/Mda|Total Uncert or gamma scan software did not identify the nuclide.




FORM II
BLANK RESULTS

Date: 04-Feb-03

Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-471 Report No.: 21668 Matrix: SOLID
Count Totat MDC|MDA, Rpt Unit, RstMDC, Analysts, Totsl Sa Allquot Analy Method,
Parameter Result Qua  Emor(2s) Uncery{ 23} Le CROL Yield RstTotUcert Prep Date Sire Size Primary Deteclor
Batch: 2354471 Work Order: FEIIP1AA Report DB ID: FES1P1AB
TH-228 0.00E+00 U 0.0E+00 §5.8E-02 6.44E-02 pCisample 36.86% 0. 1/27/03 10:10 a 1.0 1.0 THISO_IE_PRECGIP_
0. Sample  Sample ALP117
TH-230 -1.82E-03 U 3.6E-03 3.6E-03 9.14E-02 pCi/sample 36.86% -0.02 127/0310:10a 1.0 1.0 THISO_IE_PRECIP_
1.49E-02 -1. Sample Sample ALP117
TH-232 20002 U 4.6E-02 4.6E-02 9.14E-02 pCisample 36.86% 023 1/27/0310:10a 1.0 1.0 THISO_IE_PRECIP_
0.91 Sample Sample ALP117

Comments:

=¥

?

Number of Results: 3

1.49E-02

STL Richlang

rptSTLRchBlank
V3.98 A97

MDC|MDA,Lc - Detection, Decision Level based on instrument background or tlank, adjusted by the sample Efficiency, Yield, and Volume.
U Qual - Analyzed for, but the result is less than the Mdc/Mda[Total Uncert or gamma scan software did not identify the nuclide.




FORM I

Date: 04-Feb-03

BLANK RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-472 Report No.: 21668 Matrix: SOLID
Count Total MDCIMODA, Rpt Unit, RstMDC, Analysis, Total Sa Aliquot Analy Method,
Parsmeter Resut  ousl  Emor(2s) Uncery{ 23) Le CROL Vied  RstTotloert Prep Date Size Size Primary Detector
Batch: 2354472 Work Order: FES1V1AA Report DB ID: FE91V1AB
ALPHA -6.23E-03 U 3.3E-02 3.3E-02 1.06E-01 pCi/sample 100.00% -0.06 1/18/0312:25p 1.0 1.0 ALPHA_GPC
3.90E-02 -0.38 Sample Sample GPC10C

Number of Results: 1
Comments:

g) iy
X
C

STL Richland

rptSTLRchBlank
V3.98 A97

MDC|MDA,Lc - Detection, Decision Leve! based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume,
U Qual - Analyzed for, but the result is less than the Mde/Mdal|Tota? Uncert or gamma scan software did not jdentify the nuclide.




FORM Il

Date: 04-Feb-03

BLANK RESULTS
Lab Name: STL Richland SDG:
Lot-Sample No.: J21200000-473 Report Noa. : Matrix: SOLID
Count Total MDCIMDA, fpt Unit, RstMDC, Analysis, Total Sa Aliquot Analy Method,
Parameler Result Qual Emoc{ 23) Unicery| 21) Le CROL Yieid Rsi/TotUcert Prep Date Size Size Primary Detector
Batch: 2354473 Work Order: FES101AA Report 0B ID: FE9101AB
CO-60 341E01 U 1.0E+00 1.0E+00 1.81E+00 pCifsample 0.19 12/23/0207:57 p 1.0 GAMMA_GS
0.68 SA GER2%1
CS8-137 2.05e01 U 8.5E-01 8.5E-01 1.50E+00 pCisample 0.14 1223/02 0757 p 1.0 GAMMA_GS
0.48 SA GER2§1
EU-152 560E-01 U 2.0E+00 2.0E+00 3.44E+00 pCifsample 0.16 12/23/0207:57p 1.0 GAMMA_GS
0.56 SA GER2%1
EU-154 -261E02 U 2.96+00 2.9E+00 5.15E+00 pCi/sample -0.01  12/23/02 07:57 p 1.0 GAMMA_GS
-0.02 SA GER2%1
EU-155 -1.02E+00 U 2.08+00 2.0E+00 3.41E+00 pCi/sample 0.3 12/23/02 07:57 p 1.0 GAMMA_GS
SA GER2%1

Number of Results: 5

Comments:

w\
=
<

-0.99

STL Richland

rptSTLRchBlank
V3.98 A97

U Qual - Analyzed for, but the result is bess than the Mdc/Mda|Total Uncert or gamma scan software did not identify the nuclide.

. MDC|MDA.Lc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficlency, Yield, and Volume,




FORM I Date: 04-Feb-03

LCS RESULTS
Lab Name: STL Richland SDG: w03933
Lot-Sample No.: J2L200000-467 Report No.: 21668 Matrix: SOLID
Result Count Total Report Expected  Recovery, Analysis, Aliquot Analy Method,
Parameler Qual  Emor{ 23) Uncery 25}  MDCIMDA Unit Yield  Expected  Uncert Bias Prep Date Stre Primary Detector
Batch: 2354467 Work Order: FES041AC Report DB ID: FE9041CS
PU239/40 5.71E+00 5.6E-01 1.2E+00 7.62E-02 pCi/sample 46.33% 4.59E+00 2.3E-01 124.48% 1/27/03 02:36 p 1.0 PUISO_IE_PLATE_A
Rec Limits: 02 Sample ALPA1
‘Batch: 2354467  Work Order: FE9041AD Report DB ID:; FE9041DS
PU239/40 4.88E+00 5.6E-01 1.1E+00 B.92E-02 pCi/sample 41.44% 4.59E+00 2.3E-01 106.32% 1/27/03 02:36 p 1.0 PUISO_IE_PLATE_A
Rec Limits: 0.1 Sample ALP43

Number of Resuits: 2

Comments:

8%

>3
&«

STL Richland

rptSTLRchLes
V3.98 A97

Rias - (ResultExpected)-1 as defined by ANSI N13.30.




FORM i Date: 04-Feb-03

LCS RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J21 200000-468 Report No.: 21668 Matrix: SOLID
Result Count Total Report Expected  Recovery, Analysis, Aliquot Analy Method,
Parameter Qual  Eror( 29) Uncery( 2s)  MDC|MDA Unkt Yild  Expected  Uncert Bias Prep Date Size Primary Delector
Batch: 2354468 Work Order: FES1D1AC Report DB ID: FE91DICS
AM-241 3.68E+00 4.0E-01 7.9E-01 2.89E-02 pCi/'sample 77.97% 455E+00 15E-01 8088% 1/29/0301:56p 1.0 AMCMISO_IE_PREG_
_ Rec Limits: -0.2 Sample ALP130
‘Batch: 2354468  Work Order: FE9ID1AD Report DB ID: FE91D1DS
AM-241 4.67E+00 5.1E-01 1.0E+00 3.B0E-02 pCi'sample 60.92% 4.53E+00 1.5E-01 103.20% 1/29/03 01:56 p 1.0 AMCMISO_IE_PREC_
Ree Limits: - 0.0 Sample ALP131

Number of Results: 2

Caomments:

STL Richland Bias

rptSTLRchLes
V3.98 A97

- {Result/Expected)-1 as defined by ANSI N13.30.




FORM I

Date: 04-Feb-03

LCS RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-459 . Report No.: 21668 Matrix: SOLID
Result Count Total Expected  Recovery, Analysis, Aliquot Analy Method,
Parameter Ousl  Emor( 2) Unceri{ 25)  MDCIMDA Unit Yield  Expected  Uncert Biss Prep Dae Size Primary Delector
Batch: 2354469 Work Order: FE9TH1AC Report DB ID: FE91H1CS
U-234 3.62E+00 3.2E-1 7.8E-01 5.44E-02 pCisample 85.03% 3.35E+00 2.1E-02 108.21% 1/21/03 04:20 p 1.0 UISO_IE_PLATE_AE
Rec Limits: 0.1 Sample ALP4
U-238 3.28E+00 3.0E-01 7.1E-01 4.79E-02 pCi/samplke 85.03% 3.51E+00 2.2E-02 93.47% 1/21/0304:20p 1.0 UISO_IE_PLATE_AE
Rec Limits: 0.1 Sample ALP4
Batch: 2354469 Work Order: FES1H1AD Report DB 1D: FE91H1DS
U-234 3.19E+00 2.8E-01 6.9E-01 1.70E-02 pCifsample 90.26% 3.34E+00 2.1E-02 85.63% 1/21/0304:20p 1.0 UISO_IE_PLATE_AE
Rec Limits: 0.0 Sample ALPS
uU-238 3.29E+00 2.9E-01 7AE-01 1.70E-02 pCisample 90.26% 3.50E+00 2.2E-02 94.00% 1/21/0304:20p 10 UISO_IE_PLATE_AE
Rec Limits: -0.1 Sample ALPS
Number of Results: 4
Comments:
D o
A
=
C
STL Richland Bias - (ResultExpected)-1 as defined by ANSI N13.30.

rptSTLRchLcs
V3.98 A97




FORM I Date: 04-Feb-03

LCS RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-471 Report No.: 21668 Matrix: SOLID
Resutt Count Total Report Expected  Recovery, Analysis, Aliquot Analy Method,
Parameter Qual  Emor( 23) Uncerff 25)  MDCIMDA Unit Yeld  Expected  Uncert Bias Prep Date Stze Primary Detector
Batch: 2354471 Work Order: FE91P1AC Report DB ID: FE91P1CS
TH-230 1.83E+00 4.2E-01 5.1E-01 1.09E-01 pCifsample 45.73% 2.37E+00 7.1E-02 77.35% 1/27/0310:10a 1.0 THISO_{E_PRECIP_
ec Limits: -0.2 Sample ALP119
Batch: 2354471 Work Order: FES1P1AD Report DB ID: FE91P1DS
TH-230 2.05E400 7.6E-01 B.3E-01 1.91E-01 pCi/sample 16.09% 2.37E+00 7.1E-02 B86.37% 1/27/0310:10a 1.0 THISO_IE_PRECIP_
Rec Limits: 0.1 Sample ALP120

Number of Results: 2

Comments:

STL Richland Bias - (Result/Expected)-1 as defined by ANSTNI3.340,

rpISTLRchLes
V3.98 A97



2
>
&

FORMII

Date: 04-Feb-03

LCS RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L200000-472 Report No.: 21668 Matrix: SOLID
Resut Count Total Report Expected  Recovery, Analysis, Aliquot Analy Method,
Parameter Qual  Emor( 23} Uncert{ 2s} MDCIMDA Unit Yield Expected Uncert Blas Prep Date Size Primary Detector
Batch: 2354472 Work Order: FE91VIAC Report DB ID: FES1V1CS
ALPHA 3.98E+00 4 1E-01 9.4E-01 1.22E-01 pCifsample 100.00% 4.57E+00 1.3E-01 87.10% 1/18/0312:25p 1.0 ALPHA_GPC
Rec Limits: -0.1 Sample GPCi0D
‘Batch: 2354472  Work Order: FE91VIAD Report OB [D: FE91V1DS
ALPHA 3.88E+00 4.0E-01 9.2E-01 1.12E-01 pCisample 100.00% 4.59£+00 1.5E-01 84.44% 118/0312:25p 1.0 ALPHA_GPC
Rec Limits: -0.2 Sample GPC10E

Number of Results: 2

Comments:

STL Richland

Bias

rptSTLRchLes

V3.98 A97

- {Resul/Expected)-1 as defined by ANSI N13.30,




FORM I Date: 04-Feb-03

LCS RESULTS
Lab Name: STL Richland SDG: W03933
Lot-Sample No.: J2L.200000-473 Report No.: 21668 Matrix: SOLID
Resuit Count Totat Report Expected  Recovery, Analysis, Aliquot Anaty Mathod,
Parametes Oud  Emor( 23) Unceri{ 23}  MDCIMDA Unit Yield  Expected  Uncert Bias Prep Date Stre Primary Detector
Batch; 2354473 Wark Order: FE9101AC Report DB ID: FES101CS
Cs-137 717E+MN 9.5E+00 9.5E+00 1.79E+00 pCirsample 6.93E+01 1.1E+00 103.50% 12/23/02 (8:46 p 1.0 GAMMA_GS

0.0 SA GER1351

Number of Results: 1

Comments:

2
=
:

STL Richland Bias - (Result/Expected)-1 as defined by ANSE N13.30.

rptSTLRchLcs
V3.98 A97



STL

Data Review Checklist
RADIOCHEMISTRY

First Level Review

Lot Number: ¢ j{% (‘; JUZ00 "
Client ID: / n O
Due Date: ’7/ 7765 A .
QC Batch Number: 0(38’/4/&'
Method Test Parameter: DA~ G97)

Matrix: _J |
SDG Number: ‘ L) uXy oy
Review Itemn Yes(v) [ No() N/A (V)
A. COC '
1. Is the ICOC page complete (includes all applicable analysts, dates,
SOP numbers and revisions)}? -
"B. QC Batch

1. Do the Summary/Detailed Reporfs include a calculated result for

each sample listed on the QC Batch Sheet? N

2. Are the QC appropriate for the analysis included in the batch? -

3. Is the Analytical Batch Worksheets complete {includes, as

appropriate, volumes, count times, etc.)? , ’

4. Does the Worksheets include a Tracer Via] label for each sample? P

C. QC & Samples

1. Is the biank result, yield and MDA within contract limits? 4

2. Is the LCS result, yield and MDA within contract limits? 7

3. Are the MS/MSD resulis, yields and MDAs within contract limits? ~
4. Are the duplicate results, yields and MDAs within coatract limits? -~
5. Are the sample yields and MDAs within contract limits? w

D. Raw Data :

1. Were results calculated in the correct units? -

2. Were analysis volumes entered correctly? -

3. Were yields entered correctly? ~
4. Were spectra revie wed/meet contractual requirements? -

5. Were raw counts reviewed for anomalies? —

E. Other P

1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodelogy used?

4. Was transcription checked?

5. Were all calculations checked at a minimum frequency?

_‘\\\K\

6. Are worksheet entries complete and correct?

Comments on any “No” response;

First Level Review: Qﬂw ) @Mf o n N AT Date: [/~ 34 =2

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

Y
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STL

Data Review Checklist

RADIOCHEMISTRY

Second Level Review

2251 LY

QC Batch Number:

Second Level Review:

LS-038B, Rev. 14, 8/02

Review Item Yes(V) [No(¥) [N/a@)

A. Sample Analysis :
1. Are the sample yields within acceptance criteria? f
2. s the sample Minimum Detectable Actwwy < che Contract o
Detecrion Limit?
3. Are the corect isotopes reported? v
B QC Samples

. Is the Minimum Detectable Activity for the blan.k result < the S
Conrract Detection Limut?
2. Does the blank resuit meet the Contract criteria? ~
3. Is the blank result < the Contract Detection Limit? i
4. Is the blank result > the Contract Detection Limit but the sample ‘/
result < the Contract Detection Limit?
5. Is the LCS cecovery with contract acceptance cntena" —"
7. 1s the LCS Minimum Detectable Activity < the Contract Detection
Limnit? d
3. Do the MS/MMSD results and yields meet acceptance criteria? v
9. Do the duplicate sample results and yields meet acceptance : /
criteqia?

| C. Other '
|. Are all Nonconformances inciuded and noted? \/
2. Are all required forms filled out? w4
3. Was the correct methodology used? v
4. Was transcription checked? Ve
5. Were all calculations checked at a minimurm frequency? v
6. Were units checked? o~
-Comments on any “No™ response:
Date: // 36163



STL

Data Review Checklist
RADIOCHEMISTRY

First Level Review

Lot Number:j\jg‘ Z/W

Client ID: S

Due Date: 1/1/7/1‘55

QC Batch Number: _.:28 SSY T

Method Test Parameter: _SU=/A

Matrix: o

SDG Number: ,A/'Af 7 VL e B

Review Item Yes (V)

'No_w) N/A (V)

A.COC
I. 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 sample listed on the QC Batch Sheet?

2. Are the QC appropriate for the analysis included in the batch? <

3. Is the Analyncal Batch Worksheets complete (includes, as S
appropriate, volumes, count times, etc.)?

. Does the Warksheets include a Tracer Vial label for each sampie? - <

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

N\

Is the LCS result, yield and MDA within contract limits?

Are the MS/MSD results, yieids and MDAs within contract limits?

Arc the duplicate results, yields and MDAs within contract limits?

. Are the sample yields and MDAs within contract limits? -

. Raw Data '
. Were results calculated in the correct units?

NS

. Were analysis volumes entered correctly?

Were yields entered correctly?

Were spectra reviewed/meet contractual requirements? -

Were raw counts reviewed for anomalies? -

mjwlslwinl= glulslulol- ofs

. Other
I. Are all Nonconformances included and noted?

2. Are all required forms fiiled out?

3. Was the correct methodology used?

4. Was transcription checked?

5. Were all calculations checked al a minimum frequency?

6. Are worksheet entries complete and correct?

_\\\'\\

Comments on any “No” response:

Date: ("R F-Np

First Level Review: r[é)‘“‘ 3 B 2 A adpp —
L3-038A, Rev. 9, 8/D2

3



Data Review Checklist

RADIOCHEMISTRY

Second Level Review

QC Batch Numb:_:f: =3 5"‘4"\ L

Review [tem

Yes (V)

No (V)

N/A (V)

A. Sample Analysis
1. Are the sample yields within acceptance criteria?

;,;/

2. Is the sample Minimum Detcctab[e Activity < the Contract
Detection Lirmut?

3. Are the comrect isotopes reported?

B QC Samples
. Is the Minimum Detectable Activity for the blauk result < the

Conn‘act Detection Limit?

2. Does the blank result meet the Contract griteria?

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

\\T‘\\

4. Is the blank result > the Coatract Detection Limit but the sample
result < the Contract Detection Limt?

5. 1s the LCS recovery with contract acceptance cntena"

7. Is the LCS Minimum Detectable Activity < the Contract Detection
Lirut?

3. Do the MS/VISD cesults and yields meet acceptance criteria?

9. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Are all Nonconformances included and noted?

S

2. Are all required forms filled out?

3. Was the correct methodalogy used?

4. Was transcription checked?

5. Were all calculations checked at & minimum frequency?

et

6. Were units checked?

-Comments on any “No" response:

Y YO

Date‘:

Second Leve] Review:

LS-0388, Rev. 19, 8/02

12
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SEVERN

"TRENT

Data Review Checklist
RADIOCHEMISTRY

First Level Review

Lot Nurnber:QjéI L?ZJUQU)’

. B )

Client ID: N

Due Date: f//?/@ .

QC Batch Number; LR35/ & .
Method Test Parameter: ;Sl? -GS0

Matrix; Sofl S,

SDG Number; /‘/ £

Review Item Yes(¥) [No(V)y [NA(D
A.COC
1. 1s the ICOC page complete (inciudes all applicable analysts, dates,
SOP numbers and revisions)? o
B QC Baich
Do the Summary/Detailed Reports include a calculatcd result for -

each sample listed on the QC Batch Sheet? ' : _
2, Are the QC appropnate for the analysis included in the batch? ”
3. Is the Analytical Batch Worksheets complete (includes, as P

appropriate, volumes, count times, etc.)?
4. Does the Worksheets inciude a Tracer Vial label for each sample? L
C. QC & Samples

1. Is the blank result, yield and MDA within contract lirmts? v
2. Is the LCS result, yield and MDA within contract limits? /

3. Are the MS/MSD results, yields and MDAs within contract limits? -
4. Are the duplicate results, yields and MDAS within contract lirmts? /
5. Are the sample yields and MDAs within contract limits? P
D. Raw Data

1. Were results calculated in the correct units? s

2. Were analysis volumes entered correctly? P
3. Were yields entered correctly? -~
4. Were spectra reviewed/mee! contractual requirements? -
5. Were raw counts reviewed for anomalies? s
E. Other ‘

1. Are all Nonconformances included and noted? - -
2. Are all required forms filled out? -
3. Was the correct methodology used? e
4. Was transcription checked? ' il
5. Were all calcuiations checked at a minimum frequency" -

6. Are worksheet entries complete and correct? i

Comments on any “No” response: o 23 — e< nopt

afle.t  ROT T4 ¢]
First Level Review: P@ﬂ Qwuxy;. J Date: 2203

L3-0384, Rev, 9, 8/02



g STL

Data Review Checklist

RADIOCHEMISTRY

Second Level Review

(QC Batch Number: a 8 Sll'(‘!l b j

Review Item

Yes(V) [No(V) [N/A®H)

A. Sample Analysis
1. Are the sample yields within acceptance criteria?

2. s the sample Minimum Detectable Activity < the Contract
Detection Limit?

3. Are the correct isotopes reported?

B. @C 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. Is the blank result < the Contract Detection Limit?

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

5. Is the LCS recovery with contract acceptance criteria?

7. Is the LCS Minimum Detectable Activity <the Contract Detection
Limat?

8. Do the MS/MSD results and yields meet acceptance criteria?

9. Do the duplicate sample results and yields meet acceptance
criteria? :

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

2. Are all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

5. Were all calculations checked at a minimum frequency?

6. Were units checked?

¢ RRRINS 1N NS RN KS \

Comments on any “No” response: ,_S\aé ’/()C_'[q

Second Level ch%/% .

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

Date: Z-Z / 'Oj

3
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Clouseau
Nonconformance Memo

SERVICES

NCM #: JO7110 Classification: Anomaly
NCM Initiated By: Pam Anderscn Status: PMREVIEW
Date Opened: 01/23/03 Production Area: Environmental - Sep
Date Ciosed: N/A Tests: Ulso by ALP

Lot #'s (Sample #'s):  J2L200205 (1,2)
QC Batch: 2354469
Nonconformance: Other {describe in detail)

Subcategory: Other {(explanation required)

Problem Cescription / Root Cause

Name Date Description
Pam Anderson 01/23/03 Samples show Pu 239-240 in the Uiso spectra. It does not affect the Uiso ROI. Data
accepted.
Corrective Action ’
Name Date Corrective Action

Pam Anderson 01/23/03 None necessary.

Approval History

Name Date Approved: Pgosition
Pam Anderson 01/23/03 Groun Leadar
Date Printed: 01/23/03 Page 1 of 1

54



SEVERN

TRENT

s O 1 L

Data Review Checklist

RADIOCHEMISTRY

First Level Review

Lot Number: J 9’ LQUUBO S

DH*

Client ID: gy
Due Date: jf?/&

QC Batch Number: /Q@{‘/W/

Method Test Parameter:

4 S TH
OF A2

Matrix:

SDG Number:

—— R

Review Item

Yes (V)

No (V)

N/A ()

A.COC
1’ 1s the ICOC page complete {includes all applicable analysts, dates,
SOP numbers and revisions)?

e

'B QC Batch

each sample listed on the QC Batch Sheet?

. Do the Summary/Detailed Reports include a calculated result for

2. Are the QC appropriate for the analysis included in the batch?

\

3. Is the Analytical Baich Worksheets complete (includes, as
appropriate, volumes, count times, ete.}?

AN

4. Does the Worksheets include a Tracer Vial label for each sample?

C. QC & Samples
| 1. Isthe blank result, yield and MDA within contract limits?

2. Is the LCS result, yield and MDA wathin contract limits?

3. Are the MS/MSD results, vields and MDAs within contract Limits?

(.

4. Are the duplicate results, yields and MDAs within contract limits?

5. Are the sample yiekis and MDAS within contract limits?

D. Raw Data

1. Were results calculated in the correct units?

2. Were analysis volumes entered correctly?

3. Were yields entered correctly?

4. Were spectra reviewed/meet contractual requurements?

5. Were raw counts reviewed for anomalies?

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

2. Are all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

N

5. Were all calculations checked at a minimum frequency?

6. Are worksheet entries complete and correct?

RN

Comments on any “Nao” response:

First Level Review: 1[7 AW AL CY N

Date:

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

(2 G
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g STL

QC Batch Numbcft 23 5’1—1. [RARERY

Data Review Checklist
RADIOCHEMISTRY

Second Leve] Review

Review [tem

Yes (V)

A. Sample Analysis
1. Are the sample yields within acceptance criteria?

2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit? -

J. Are the correct isotopes reported?

B QC Samples
Is the Minimum Detectable Activity for the bla.uk result < the

Contrnct Detectton Lirmt?

2. Does the blank result meet the Conlract ¢riteria?

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

4. Is the blank resuit > the Contract Detection Lirmut but the sample
result < the Contract Detection Lirmut? ‘

5. ls the LCS recavery with contract acceptance criteria?

7. Is the LCS Minimum Detcctable Activity < the Contragt Detection
Limit?

8. Do the MS/MSD results and yields meet acceptance criteria?

9. Do the duplicate sample results and yields meet acceptance
eriteria? '

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

2. Ace all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

3. Were all calculations checked at a minmmum frcqyency"

¥ 9951\

6. Were units checked?

Comments on any “No" response:
b

Second Level Review: %L,-W\mm

L3-038B, Rev. 10, 8§/02

0.5



STL

Data Review Checklist
RADIOCHEMISTRY

First Level Review

Lot Number: 3zaLtoozoS

Client ID: ot X

Due Date: \-17-cz

QC Batch Number: 2 XSH4TS

Method Test Parameter:  Grarmnvan
Matrix: Filrea

SDG Number: w0334%%

Review Item

Yes (V)

No (V) N/A (V)

A.COC

1. Is the ICOC page complete {includes ali applicable anaiysts, dates,

SOP numbers and revisions)?

B. QC Batch _
1. Do the Summary/Detailed Reports include a calculated result for

each sample listed on the QC Batch Sheet? v

2. Are the QC appropriate for the analysis included in the batch? - w

3. Is the Analytical Batch Worksheets complete (includes, as -

appropriate, volumes, count times, etc.)? e

4. Does the Worksheets include a Tracer Vial label for each sample? -
C. QC & Samples

1. Is the blank result, yield and MDA within contract limits? o

2. Is the LCS result, yield and MDA within contract limits? -

3. Are the MS/MSD results, yields and MDAs within contract lirts? i
4. Are the duplicate results, yields and MDAs within contract limits? -

5. Are the sample yields and MDAs within contract limits? -

D. Raw Data

1. Were results calculated in the correct units? v

2. Were analysis volumes entered correctly? -~

3. Were yietds entered correctly? -
4. Were spectra revigwed/meet contractual requirements? %

5. Were raw counts reviewed for anomalies? e
E. Gther

1. Are all Nonconformances included and noted? o £\ v

2. Are all required forms filled out? o

3. Was the correct methodology used? o~

4. Was transcription checked? i

5. Were all calculations chécked at a minimum frequency? ;

6. Are worksheet entries complete and correct?

Comments on any “No” response:  Eu-159 (gewAiSwavor Ralecywed Yoy doundlewc

Ll .
Cadegn. RoLs Potooretale pac QNawT TEDIG patwo DLt TLS, plivioen 1w

_C-\mxil) A2 -0z,

™~

First Level Review: % 2; _/‘éé /Z

Date: /) ‘Zé 22

LS-0384, Rev. 9, 8/02



SEVERN STL
TRENT

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

QC Batch Number: 235 Q433

Review Item

Yes (V)

No (V)

N/A (V)

A. Sample Analysis
1. Are the sample vields within acceptance criteria?

2. Is the sample Minimum Detectable Activity < the Contract
Detection Lirnit?

3. Are the correct isotopes reported?

B. QC Samples
1. Is the Minimurn 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?

NN

Y

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

5. Is the LCS recovery with contract acceptance criteria?

7. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit?

8. Do the MS/MSD results and yields meet acceptance critenia?

-

9. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

3. Were all calculations checked at a minimum frequency?

WY NS NN

6. Were units checked?

Comments on any “No” response:

Second Level Review:

Date:

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

i2)29)0u
A

’

GO



Clouseau
Nonconformance Memo

SERVICES

NCM #: J06913 Classification: Anomaly
NCM Initiated By: Dale OQConnell Status: PMREVIEW
Date Openad: 12/27/02 Production Area: Environmental - Prep
Date Closed: N/A Tests: Gamma by GER

Lot #'s (Sample #'s):  J2L.200205 (1,2}
QC Balch: 2354473
Noncenformance: Insufficient sample volume for QC

Subcategory: Insufficient sample volume to prepare MS/MSD or duplicate

Problem Description / Root Cause

Name Date Description
Dale OConnell 12/27/02 There was insufficient sample volume provided to prepare duplicate.

Corrective Action

Name Date Corrective Action
Dale OConnsll 12/27/02 Precision determination achieved by recounting sample on a different detector.
Report results.

Approval History |

Name Date Approved: Position
Dale OConnell 12/27/02 Groun Leader
Date Printed: 12/27/02 Page 1 of 1

(O
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SEVERN
TRENT

Evm O 1 L

Data Review Checklist

RADIOCHEMISTRY

First Level Review

Lot Number: &TZL 200 205

Client ID: B #JI

Ww039%%

Due Date: /17 /2003

QC Batch Number! D25 & 75

Method Test Parameter: S7 (FL48S ALLIA

Matrix: <AL D

SDG Number:;

Review Item

Yes (V)

No (V)

N/A (V)

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

\

"B. QC Batch

1. Do the Summary/Detailed chorts include a calculated result for

each sample listed on the QC Batch Sheet?

\

L\

2. Are the QC appropriate for the analysis included in the batch?

3. Is the Analytical Batch Worksheets complete (includes, as
appropriate, volumes, count times, etc.)?

4. Does the Worksheets include a Tracer Vial label for each sample?

.QC & Samples
. Is the blank result, yield'and MDA within contract limits?

. Is the LCS result, yield and MDA within contract limits?

. Are the MS/MSD results, yields and MDAs within contract limits?

. Are the duplicate results, vields and MDAs within contract limits?

LY

. Arc the sampie yields and MDAs within contract limits?

\

\-.

. Raw Data
. Were results calculated in the correct units?

Were analysis volumes entered correctly?

Were yields entered correctly?

Were spectra reviewed/meet contractual requizemenis?

Were raw counts reviewed for anomalies?

|| e|wrle gluis|w|na]— A

. Other
1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

5. Were all calculations checked at 2 minimum frequency?

6. Are worksheet entries complete and correct?

\\\\\\ \ Q\\ \\\

Comments on any “Ne” response:

First Level Revu:w; zé 7/4 /é‘\ Date: | /30/0 3
1.5-038A, Rev. 9, 8/0
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Data Review Checklist
RADIOCHEMISTRY

Second Level Review

QC Batch Number: 9‘ 3 {("/ (‘{ 7 ;l

Review Item Yes(¥) |No®) N/A (V)
A. Sample Analysis ' _
1. Are the sample vields within acceptance criteria? -
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit? -
3. Are the cormrect isotopes reported? C A
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? o
3. Is the blank result < the Contract Detection Limit? i
4. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit? —
5. Is the LCS recovery with contract acceptance criteria? el
7. Is the LCS Minimum Dctcctable Activity < the Contract Detection
Limit? [
8. Do the MS/MSD results and yields meet acceptance criteria? —
9. Do the duplicate sample resuits and yields meet acceptance
criteria? -
C. Other
I. Are all Nonconformances included and noted? L
2. Are all required forms filled out? e
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any “No” response:

Second Level Revic\? W‘ - . Date: /=24 "_Dj'

LS-038B, Rev. 10, 8/02
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(Av L IUDY

Bechtiel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B03-010-02 IP%" 1 of §
Coltector Company Contact Telephone No. Project Coordinator . Data T d
Jeff Gale Rikki Thoren 521-8003 KESSNER, JH Price Code ata Turnaroun
Project Designation Sampling Location SAF No. . . 30 Days
105-H Smear and Filter Sampling 100H B03-010 Air Quality [
Tee Chest No. —~ Field Logbook No. COA Method of Shipment
cRC ¢ /- > EL-1518-2 K70SH X 225 | Hand deliver - Govt vehicle
Shipped To Offsite Property No. Ly Bill of Lading/Air Bill No.
Severn Trent Incorporated, Richland /e §/< / W 67 AL py
POSSIBLE SAMPLE HAZARDS/REMARKS
— . None
/?)9 D/oﬁc f/""/_‘/(; Preservation
Type of Container Snap Vial
Special Handling and/or Storage ' e
No. of Container(s) !
Volume 80mL

(5117 SAMPLE ANAL\’S]SDM/ l ”7 S:s;%a’:n
W02923 02200205

Sample No. Matrix * Sample Date Sample Time  [EoEEd i B S
JOOFDS FE 6& O OTHER SOLID | /2 % o2 . o g 3& b ¢ AR -/ -0
woros FLARD | omersoud | /2 s/gp2 |o 93/ | X | A1Rdresp-loz-0Bo/ Upd @
|
CHAIN OF POSSESSION Sign/Print Names ' . SPEC%’N_&}HCTIONS ‘/ J ‘/ Matrix *
inqui Date/Ti Received By/Stored In ; V; / .
REh_nq“'Shed ByMRemoved /g“ 71:_!1 ¢ e g e "7[_ / mivia Spec - Low Level; Gross Alpha; Isotopic Plutonium; [sotopic Uranium; Isotopic Thorium; gEi;';im
Yy 2 /720 T. e\jcium-24 s SO=Solid
elinquished By/Remowéd From Date/Time Received By/Stored In Date/Time p@ f\:'-SI\‘:‘e
= Wane
° =01
Relinquished By/Removed From Datc/Time [Received By/Stored n DateTime (| Osmtrarm Slids
. DL=Drum Liquids
- m TaTissuc
Relinquished By/Removed From Date/Time [Received By/Stored Tn Date/Timne " wi=wipe
L=Liquid
- - n V-V‘:gcul.ima
Retinquished By/Remaved From Date/Time Received By/Stored In Date/Time X<Other
{Reiinquishcd By/Removed From Date/Time Received By/Stored In Date/Time
LABORATORY | Reccived By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

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




12/1e/@2 1@:22am F, 003

L reR S @m

VMS Gamma Spectroscopy Report generated 13-DEC-2002 06:50:31

Configuration : DKA10O: [GAMMA.SCUSR.ARCHIVE]SMP RCF10711 DET1 _2INFILTER_1019.
Sample ID : AIR-105H-02-0301 Project Number : 10SH

RFC Number : RCF10711 SAF Number : NONE

Sample Quantity : 1.00000E+00 ea

Sample Type : FILTER Sample Geometry

Sample Date : 11-DEC-2002 10:25:00 Acquisition date : 12-DEC-2002 11:51:37
Decay time : 1 01:26:37.85 % dead time : 0.0%

Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:00:00.66
Energy cal. time : 14-~-FEB-2002 16:05:03 Effic. cal. time : 2-APR-2002 15:25:02.
Detector name : BEGE 3820 Counting geometry: 2infilter

Peak Sensitivity : 3.00000

Efficiency Type : EMPIRICA Energy tolerance: 2.00000

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/ea) (pCi/ea)
CO-60 3.264E+01 1.076E+01 1.436E+01 1.881E+00Q 2.273
C5-137 2.607E+03 3.215E+02 1.847E+01 2.219E+00 141.108
BU-152 G§%78548+03. 3901l EA0] 1.279E+01 1.871E+00 10.608
PBE-212 Ga 203 0R407 —3+—676E+04 1.541E+01 1.932E+00 1.304
AM-241 7.075E+01 1.271E+0Q1 7.522E+00 9.465E-01 92.406

---- Non-Identified Nuclides ----

Key-~Line ;

hActivity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/ea) Ided {pCi/ea) [
K-40 ~-9.7989E+00 7.037E+01 - 1,356E+02 1.743E+01 -0.072
EU-154 4.005E+01 + 1.084E+01 1.563E+01 2.153E400 2.563
EU-15%5 4.020E+00 5.509E+00 1.068E+01 1.141E+00 0.376
TL-208 4.822E-01 5.180E+00 1.595E+01 1.840E+00 0.030
BI-212 1.467E+01 1.566E+02 2.373E+02 3.423E+01 0.062
BI-214 1.770E+00 1.771E+01 3.234E+01 3.864E+00 0.055%
PB-214 -1.474E+00 1.706E+01 2.978E+01 2 .880E+C0 -0.049
RA-226 1.488E+01 1.047E+02 1.82%E+02 2.204E+01 0.081
AC-228 -1.501E+01 7.223E+01 1.050E+02 1.852E+01 -0.143
TH-234 -2,987E+00 4,.027E+01 6.648E+01 2.774E+01 -0.150
U-235 ~6.,703E-01 5.861E+00 1.013E+01 1.280E+00 ~-0.066
Approved by: \\‘E . Approval Date: j1L / /3 / va_.

27
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1. SHIP FROM LS. DEPT, OF ENERGY C/0 RADIOACTIVE 1 07 l 673
Company 56:_6/5‘/&:[_. Z%/Vj‘dﬁb //\/C. SHIPMENT RECORD Page / of Z_
Address 5 z 8 5@/7- KBOO )4)6'6-24 Ship E Prepaid D Collect 4,
City, State, Zip K/f M/‘/D ll‘( % 7755_ Z. ) )
..J Via E Motor D Air Psgr Cl UPs
Contact 7= G2 /—"5 ‘ O il (] Air Cargo Site Carrier
Prone _ S0g 72 FOLK SHIPMENT AUTHORIZATION NUMBER {/MB84-35 62
2, SHIPTO Markings Applied. 6. | For Normal Form only 7.
Company ! < Radioactive - LSA (7] | 'dentity '
Address 2. —o 7 WA Radioactive - []| Physical Form [ Liquid (] Gas
City, State, Zip EICH-LAMD WA, 99352 I 8 P soid 5
‘ Chemical Form Elemental
Attention Z C Ve LY G‘/ RO/ K "LSA Description” "8, (IMetal [ Nitrat
. : rate
prone _ 509 = 375:313] "y 0 Rowde Tl wisure
5.HM Proper Shipping Name: Radioactive Material, | LSA-II U (] other
excepted package - empty packaging 7 UN2g10 |LSA-I % EMERGENCY RESPONSE e,
excepted package - instrurnents or articles 7 UNz910 [SC Tel
ephone .~
M | excepted package - limited quantily of material 7 UN29ig | SCO-H O . p o I,ﬁ 2 SE 7éé /OZ/ ‘
"] excepted package - articles manufactured from 7 UN2910 | Labels Applied 10 |-Emergency Response Guide(s) | é/
natural or depleted uranium or natural thoriurm Emot D Highway Route Controlied Quantity [:]
Special Form, n.o.s. 7 UN2974 Py . Exclusive Use Shipment il
? ) Radioactive White - Ei o .
Low Specific Activity, n.o.s. 7 UN2912 o with instructions
Radicactive Y. -H D
n.0.5. 7 UN2982 Radioadi Placards Applied O
o adioa -m [ A plhed
Fissile, n.o.s. 7 UN2918 Subs; ) If Rail Specify;
Surface Contaminated Object 7 UN2913 u Fissile Excepted, Grams é / 5-3
Excepted Package Statement P
Warning -- Fissile Material Controlled Shipment. Do Not Load More Thar?’fg_ Packages Per Vehicle. In Loading and Slorage Areas, Keep at Least
20 Feet From Other Packages Bearing Radioactive Labels. )
11.] No. Pkg. | . ModelPackage |- .. COC/Spec -Sefial No:~ | -SealNa: ‘| ¢ i Isotopes. . 1. T.k ~ ) Bh/Package: [/Gr. W Kg:.
ToLy coct A | SROAG-TIHTeKE of | 7HTE [Ca” ~37ma 12.045'9 6
ExcEPTED | ©38 r-90, Fo-2 3 To2t0 |
Poly Bor/lE Dov@pys Foiy DAGEETY 7 cm——b |
W TH o POY MAMATEOUA )W ETEoA~ 7764#T ,
(Shlpper may describe package in detaif on one of the unused lines above) . =Sﬂ'f:'#£ Bo3 Q/O TOTALS N/)ﬁ— 2050t [

This is to certify that the above named materials are properly classified, described, packaged marked and labeled and are in pr

er condition for

12 transportation according to the applicable regulations of the Department of Transportation. :
Certifier's Signature n behalf of DOE-RL | Date ‘ Organization Compiete Cost Code (Inc. End Function}
/2402 | ERC - AF=S RroSHX 2200
13, Surface Dose Raté of Package Dfogeciate @ 1 Meter from Surface | Smears of Quter Container TRUCK LOAD OR EXCLUSIVE USE
) acka
B <0.005 or mSvihr E<0.0C?Seor mSvihr (] <0.41 Bq (22 dpm) & ¥ /cm2 | Surface <2 mSv/hr (200 mrem/hr)
<0.5 or mremine (N+3 1) [ <0.5 or mrem/r (N+3 1) D'<0.04 Bq (2.2 dpm) a/cm? | @ 2 meters <0.1 mSv/hr {10 mrem/hr)
Additional Data and Instructions <Tbl. 2-2 HSRCM @ Cab <0.02 mSv/hr (2 mremvih)
(inc. Readings on Internal Packaging) nsite Limits or sleeper (Using N+8& 1)
Signaé_re\-j diation Monitoring Bldg. Survey No. Date .
Y )22 orlandes 3Ng LRF-01-0398 | J2JF-02
14 TRANSPORTER- \ P RECEIVER
Vehicle Number | DRIVER SIGNATURE, . | ReE SIGNAT 322 _ 8 ‘
30957 A8
15 OFFSITE AUTHORIZATION FARN|
Shipment has been inspgcted apd verified to be in compiiance with DOT regulations . u oo
Authorized Printed Date
Signalture | Name /&1}4\ < —OP""“'(\/\ I /Z//’/"i—
16. AUTHORIZATION FOR SHIPMENT
AIR TRANSPORT L_CARGO ATRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm)
CERTIFICATION D Cargo Aircraft Oniy D Ltd Qty D Research/Medical Diagnosis
] nea Labels Applied  |[[] <3 T.I, (] Human Medical Research
17 OFFSITE AUTHORIZA TION
"| Tracking No. Date Shippe, Routing ETA
| AMSRSO6D |z [1Ffo C /2-18 2
Surveyed By Date Approved for Shipment Offsite Date

54-6000-088 (06/97)

A



Sample Check-in List

Date/Time Received: 17/(8 [tz

Client: @/"/ﬂ: 06 #. WODAX3Na(] sar #:603’0’0 NA[]
Work Order Number: 02@00205 Chain of Custody @ 3V [O'Ojf-
Shipping Container ID: E,ZC 0028 avpas %W

1. Custody Seals on shipping container intact? NA[] Yes[] No [u/

2 Custody Seals dated and signed? NA[] Yes{] No

3. Chain of Custody record present? / Yes#] No[]
4. Cooler temperature: NA 5.Vermiculite/packing materials is NA [ ] Wet [] Dry [i}/

6. Number of samples in shipping container: :
7. Sample holding times exceeded? NA[] Yes{] No M/
8. Samples Have:
pe azard labels

custody seals appropriate samples labels

9. Sa?pﬂes are:
" _in good condition leaking
broken have air bubbles
(Ouly for samples requiring head space)
10, Sample pH taken? NA>( pH<2 [ ] pH>2[]
1. Sampie Location, Sample Collector Listed? * ' Yes[] No U/
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes[] No‘{/
13. Description of anomalies (include sample numbers}):

/fﬂ[\ J i

: i,
Sample Custodian: MW Date: ﬁ m\
/)

Client Sample 1D Analysis Requested / _/  Condition ' Comments/Action
| ——

Client Informed on by Person contacted

[ ] No action necessary; process as is.

Project Manager Date

LS-023,5/01, Rev. 4

A€



1/16/03 11:52:31 AM Sample Preparation/Analysis Balance Id:1120373922
127642, BECHTEL HANFORD, INC. ) 6L PuAm PrpRC5016, SepRC5080(5003)/RC5010(5039) Pipet #;
Bechtel Hanford, inc. SX Americium-241 by Alpha Spec )
Report Due: 01/17/2003 Y, o3 51 CLIENT: HANFORD Sep1 DT/Tm Tech:
Batch: 2354468 OTHER SOLID pCf]‘% . PM, Quote: BG2, 27038 Sep2 DT/Tm Tech:
SEQ Batch, Test: 2354467, 6L.SO
[ Sa\, Prep Tech: ,WAGNERJ
Work Order, Lot, Total Initiat Aliquot QC Tracer QC Vial 2 Count Detector Count On | Off CR Analyst,
Sample DateTime AmUnit Amt/Unit Prap Date Prep Date Time Min Id (24hn} Circle InitDate
1 FESQ0-1-AE 0.3sa,in PATB2651 o
J21.200205-1-SAMP 12/06/02 2
102842 r 0 O
12/18/2002 09:30 AmiRec: AIR FILTER #Containers: 1 Scer Rst: Alpha; Beta:
2 FE8Q8-1-AE 0.3sa,in PATB2652
J21.200205-2-SAMP 12/06/02
1028002 r
12/18/2002 09:31 AmiRec: AIR FILTER #Containers: 1 Ser Ast; Alpha: Beta:
3 FE91D-1-AA-B 1.0sa,in PATB2653
J2L200000-468-BLK 12/06002
1RRN2 r
12/18/2002 09:30 AmtRec: #Containers: 1 ’ Scr Rst: Alpha: Beta:
4 FE91D-1-AC-C 1.0sa,n PASC0417
-468- 11/06/02
J21.200000-468-LCS g
12/18/2002 09:30 AmiRec; #Containers: 1 Ser Rst: Alpha: Beta:
5 FE91D-1-AD-C 1.0sa,in : PASCO0418
-468- 11/06/02
J2L200000-468-LCS ,
" ]
12/18/2002 09:30 AmtRec: #Containers: 1 Scr Rst Alpha: Beta:
Comments: SOW/)&\S Lrer Wove A of R ) s‘?lfo'{“ %—*VM o3
R1l clients for Batch:
127642, BECHTEL HANFORD, INC. Bechtel Hanford, Inc. , BG2, 27038
FEBQO1AE-SAMP Constituent List:
Am-241 RDL:1.00E+00 pCisg LCLs UCL: RPD:20
STL Richland Key: In - Initial Amt, fi - Final Amt, di- Diluted Amt, 81 - SepT, 52 - Sep2 o WO Cnt: 5
4, Richland Wa. r - Reference date, ec-Enrichment Call, ct-Cocktailed Added age 1 Prep_SamplePrep v4.6
i

-l




1/16/03 11:52:32 AM

Report Due: 01/17/2003

Sample Preparation/Analysis

6L PuAm PrpRC5016, SepRC5080{5003)YRC5010(5039)
SX Americium-241 by Alpha Spec

51 CLIENT: HANFORD

Balance 1d:1120373922
Pipet #:

Sep1 DT/Tm Tech:

Batch: 2354468 pCi/g Sep?2 DT/Tm Tech:
SEQ Batch, Test: None
Prep Tech: WAGNERJ
Work Order, Lot, Totat initial Aliquot QC Tracer QC Vial 2 Count Detector Count On | Off CR Analyst,
Sample DateTime Am¥Unit Amt/Unit Prep Date Prap Date Time Min lg {24hr) Circle Init/Date
FE91D1AA-BLK:
Am-241 RDL:1.00E+00 pCi/g LCL: UCL: RPD:20
FE91D1AC-1CS:
FES1D1AD-1CS:
FESQOLAE-SAMF Calc Info:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRa: B
FE91D1AA-BLK:
Uncert Lavel (#8).: 2 Dacay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRa: B
FEILDLAC-LCS:
Uncert Lavel (#s).: 2 Decay to Sabt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
FEILDIAD-LCS:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y QDRg: B
STL Richland  Key: In - Initiat Amt,  fi - Final Amt, di - Diluted Amt, s1 - Sep1, 52 - Sep2 Page 2 WOQ Cnt: 5
Richland Wa. r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added age Prep_SamplePrep v4.6

[




1/30/03 10:43:41 AM

|COC Fraction Transfer/Status Report

ByDate: 12/31/02, 1/31/03, Batch: ‘2354468, User: *All Order by BatchNbr, WorkOrderNbr,DateTimeAccepting

Richland Wa.

Page 1

Q Batch Work Ord CurStatus Accepting Comments
2354468
AC CalcC WAGNERJ 1/15/03 2:12:38 PM
SC WagarR IsBatched 12/20/02 2:55:50 PM ICOC_RADCALC v4.5.3.2
sC WAGNERJ InPrep2 1/15/03 2:12:38 PM RICH-AC-5016 REVISION 3
sC WAGNERJ Prep2C 116/03 4:59:41 PM RICH-RC-5016 REVISION 3
sc HAMMERL InSep1 1/17/03 1:48:36 PM RICH-RC-5080 REVISION 1
sC HAMMERL Sep1C 1/29/03 7:55:33 AM RICH-RC-5080 REVISION 1
SC DobeckiT InSep2 1/29/03 11:17:09 AM RICH-RC-5003 REVISION 4
sC DobeckiT Sep2C 1/29/03 11:17:21 AM RICH-AC-5003 REVISION 4
sC BlackCL InCnt1 1/29/03 11:46:34 AM RICH-RD-0008 REVISION 2
sC BlackCL CalcC 1/30/03 7:27:31 AM RICH-RD-0008 REVISION 2
AC WAGNERJ. 1/16/03 4:58:41 PM
AC HAMMERL 1/17/03 1:48:36 PM
AC HAMMERL 1/26/03 7:55:33 AM
AC DobeckiT 1/28/03 11:17:09 AM
AC DobeckiT 1/29/03 11:17:21 AM
AC BlackCL 1/29/03 11:46:34 AM
AC BlackCL 1/30/03 7:27:31 AM
AT ACCeplng EAly, SC- SIAlus Charnge

STL Richland Grp Rec Cnt: 8

ICOCFractions

¢




1/16/03 11:46:33 AM

Sample Preparation/Analysis

Balance 1d:1120373922

g

127642, BECHTEL HANFORD, INC. ' 6L PuAm PrpRC5016, SepRC5080(5003)/RC5010(5039) Pipet #: Nn X
Bechtel Hanford, Inc. SO Plutonium-238,239/40 by Alpha Spec 7
Report Due: 01/17/2003 thei 51 CLIENT: HANFORD Sep1 DT/Tm Tech:
— fhe
Batch: 2354467 OTHER SOLID pClg,ZSq. PM, Quote: BG2, 27038 Sep2 DT/Tm Tech:
SEQ Batch, Test: 2354468, 6LSX All Tests: 2354467 6LS0, 2354468 6LSX, 2354469 7WSR, 2354471 9NS1, 2354472 BAS7, 2354473
AWTA, f G \ Prep Tech: WAGNER.J
Work Order, Lot, Total initial Aliquot QC Tracer QC Vial 2 Count Detector Count On | Off CR Analyst,
Sample DateTime Amt/Unit Am¥Unit Prep Date Prep Date Tirme Min Id (24hr) Circle Init/Date
1 FEBQO-1-AD 0.3sa,in PATB2651
J21200205-1-SAMP 12106/02 ;2
10828102, OO
12/18/2002 09:30 AmtRec: AIR FILTER #Containers; 1 Scr Rst: Alpha; Beta:
2 FEBQ8-1-AD 0.3sa,in PATB2652
J2L200205-2-SAMP 12/06/02
1002802 1
12/18/2002 09:31 AmtRec: AIR FILTER #Containers: 1 Scr Rst: Alpha: Beta:
3 FE904-1-AA-B 1.0sa,in PATB2653
J21.200000-467-BLK 12/06/02
102882 x
121182002 09:30 AmiRec: #Containers: 1 Scr Rst: Alpha: Beta:
4 FE904-1-AC-C - 1.0sa,in PASCO417 '
- 467 11/06/02
J2L200000-4671.CS rviepind
12/18/2002 09:30 AmtRec: #Containers: 1 Ser Rst: Alpha: Beta:
5 FE904-1-AD-C 1.0sa,in PASCO418
- . 11/06/02
J2L200000-467-LCS \
12/18/2002 09:30 AmtRec; #Containers; 1 N Scr Rst: Alpha; Beta:
Comments: Sow{) [s hree dvateck of to 61'1[700'4‘» g 163
Rll Clients for Batch:
127642, BECHTEL HANFORD, INC. Bechtel Hanford, Inc. ., BG2, 27038
FEEQOLAD-SAMP Constituent List:

PU-238 RDL:1.00E+00 pcisg ICL: UCL: RPD:20 PU-239 RDL:1.00E+00 pcilg LCL: OCL: RPD:20
STL Richland Key: In - Iditial Amt, fi - Final Amt, di - Diluted Amt, 51 - Sep1, s2 - Sep2 WO Cnt: 5
Richland Wa. r - Reference date, ec-Enrichmaent Call, ct-Cocktailed Added Page 1 Prep_SamplePrep v4.6

b




1/29/03 11:25:19 AM ICOC Fraction Transfer/Status Report

ByDate: 12/30/02, 1/30/03, Batch: ‘2354487, User: *All Order by BatchNbr, WorkCrderNbr, DateTimeAccepting

Q Batch Work Ord CurStatus

Accepting

Comments

2354467
AC CaleC WAGNERJ 1/15/03 2:12:44 PM
SC WagarR IsBatched 12/20/02 2:55:50 PM ICOC_RADCALC v4.5.3.2
sc . WAGNER. InPrep2 1/15/03 2:12:44 PM RICH-RC-5016 REVISION 3
sC WAGNERJ inPrep2 1/16/03 11:42:15 AM RICH-RC-5016 REVISION 3
sc WAGNERJ Prep2C 1/16/03 4:59:45 PM RICH-RC-5016 REVISION 3
sC HAMMERL InSep1 117/03 1:49:00 PM RICH-RG-5080 REVISION 1
sC DobeckiT InSep1 1/27/03 11:18:56 AM RICH-RC-5039 REVISION 3
sc DabeckiT Sep2C 1/27/03 11:19:37 AM RICH-RC-5039 REVISION 3
sC HAMMERL Sep1C 1/27/03 11:20:44 AM RICH-RC-5010 REVISION 3
sC BlackCL InCnt1 1/27/03 11:42:06 AM RICH-RD-0008 REVISION 2
sc BlackCL CalcC 1/28/03 8:02:52 AM RICH-RD-0008 REVISION 2
AC WAGNERJ 1/16/03 11:42:15 AM
AC WAGNERJ 1/16/03 4:59:45 PM
AC HAMMERL 1/17/03 1:48:00 PM
AC DobeckIT 1/27/03 11:18:56 AM
AC DobeckiT 1/27/03 11:19:37 AM
AC HAMMERL 1/27/03 11:20:44 AM
AC BlackCL 1/27/03 11:42:08 AM
AC BlackCL 1/28/03 8:02:52 AM
AUTACCeplng Entry, SC. S1alus Changa
STL Richiand Grp Rec Cnt: 9
Richland Wa. Page 1 ICOCFractions




1/16/03 11:49:26 AM

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

Report Due: 01/17/2003

Sample Preparation/Analysis

) 7W Ulso PrpRC5016, SepRC5079(5039)
SR Uranium-234,235,238 by Alpha Spec
51 CLIENT: HANFORD

Balance Id:1120373922
Pipet #:

Sep1 DT/Tm Tech:

Gl bR
Batch: 2354469 OTHER SOLID pCi/g e - PM, Quote: BG2, 27038 Sep2 DT/Tm Tech:
SEQ Batch, Test: N
est: None C \ Prep Tech: ,WAGNERJ
Work Order, Lot, Total Initial Aliquot QC Tracer QC Vial 2 Count . Detector Count On | Off CR Analyst,
Sample DateTime Amt/Unit Amit/Unit Prep Date Prep Date Time Min td {24hr) Circle Init'Date
1 FE8Q0-1-AF 0.3sa,in uITCas21
J2L200205-1-SAMP 01/14/03 2
12{16/2 7 O O
1218/2002 09;30 AmtRec: AIR FILTER #Containers: 1 Scr Rst: Alpha: Beta:
2 FEBQB-1-AF 0.3sa,in uITCa822
J2L.200205-2-SAMP 01/14/03
12016020
12/18/2002 09:31 AmtRec: AIR FILTER #Containers: 1 Scr Rst; Alpha: Beta:
3 FE91H-1-AA-B 1.0sa,in uITC8823
J2L200000-469-BLK 01/14/03
12116/02.r
12/18/2002 09:30 AmtRec: #Containers: 1 l Scr Rst: Alpha: Beta:
4 FE91H-1-AC-C 1.0sa,in VISHO167
4 0111003
J2L200000-469-1L.CS ) y
12M18/2002 09:30 AmtRec: #Containers: 1 Scr Rst: Alpha: Beta:
5 FE91H-1-AD-C 1.0sa,in UISHO168
-458- 0110103
J2L.200000-469-LCS 1 ]
12/18/2002 09:30 AmtRec: #Containers: 1 )/ Scr Rst: Alpha: Beta:
Comments: Sctmgles Welt Yacech of F AN FUOY- 2 )= 603
Sovwples wen CoavwRA IX Wiy Cem HL- %f”“"ﬂ
RIT Cilients for Batch:
127642, BECHTEL HANFORD, INC. Bechtel Hanford, Inc. , BG2, 27038
FEBQOLAF-SAMP Constituent List:
U-234 RDL:1.00E+00 pCisg 1CL: UCL: RPD:20 U-238 RDL:1.00E+00 pCi/g LCL: UcL: RPD:20
STL Richtand Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sep1, s2 - Sep2 Pace 1 WO Cnt: 5
Pichland Wa. r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added age Prep_SamplaPrep v4.6
b |

b




1/16/03 11:49:27 AM

Report Due: 01/17/2003

Sample Preparation/Analysis Balance |d:1120373922

7W Ulso PrpRC5016, SepRC5079(5039)
SR Uranium-234,235,238 by Alpha Spec

51 CLIENT: HANFORD

Pipet #:

Sep1 DT/Tm Tech:

Batch: 2354469

r - Reference dats, ec-Enrichment Cell, ct-Cocklailed Added

pCi/g Sep2 DT/Tm Tech:
SEQ Batch, Test: None
Prep Tech: WAGNERJ
Work Order, Lot, Total Initiat Aliquot QC Tracer QC Vial 2 Count Datector Count On | Off CR Analyst,
Sample DateTime Amt/Unit Amt/Unit Prep Date Prep Date Time Min Id (24hr) Circla Init/Date
FE91H1AA-BLK: :
U-234 RDL:1.00E+00 pCi/g LCL: UCL1: RPD:20 U-238 RDL:1.00E+00 pci/g LCL: UCLs RPD:20
FE91H1AC-LCS:
FE91IHIAD-LCS
FEBQO1AF-SAMP Calc Info:
Uncert Level (#s).: 2 Dacay to SaDpt: Y Blk Subt.: N Scli.Net.: Y ODRs: B
FE91H1AMN-BLK:
OUncert Level (#s).: 2 Dacay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRa: B
FE91HIAC-LCS:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
FE91HE1AD-LCS
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Bubt.: N Sci.Not.: Y ODRE: B
STL Richland  Kay: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sep1, s2 - Sep2 Pace 2 woOCnt: 5
age Prep_SampiePrep v4.6
F ~Richland Wa. p_: p p

()




1/23/03 8:36:42 AM ICOC Fraction Transfer/Status Report

ByDate: 12/24/02, 1/24/03, Batch: '2354469', User: *All Order by BatchNbr,WorkOrderNbr,DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
2354469
AC CaleC WAGNERJ 1/16/03 2:12:34 PM
SC WagarR IsBatched 12/20/02 2:55:50 PM ICOC_RADCALC v4.5.3.2
sC WAGNERJ inPrep2 1/15/03 2:12:34 PM RICH-RC-5016 REVISION 3
sC WAGNERJ Prep2C 1/16/03 4:59:54 PM RICH-RC-5016 REVISION 3
sC DobeckiT InSep2 1/21/03 1:51:30 PM RICH-RC-5039 REVISION 3
sC DobeckiT Sep2C 1/21/03 1:51:48 PM RICH-RC-5039 AEVISION 3
sC BlackCL InCnt1 1/21/03 1;55:16 PM RICH-RD-0008 REVISION 2
sC BlackCL CalcC 1/22/03 8:39:40 AM RICH-RD-0008 REVISION 2
AC WAGNERJ 1/16/03 11:42:30 AM
AC WAGNERJ 1/16/03 4:59:54 PM
AC DobeckiT 1/21/03 1:51:30 PM
AC DobeckiT 1/21/03 1:51:48 PM
AC BlackCL 1/21/03 1:55:15 PM
AC BlackCL 1/22/03 8:39:40 AM
TACCepIng EMTY, SC: Slalus change
STL Richland Grp Rec Cnt: 7
Richland Wa. Page 1 ICOCFractions

[



1/16/03 11:51:29 AM Sample Preparation/Analysis

Balance 1d:1120373922
Pipet #:

A B

Sep1 DT/Tm Tech:

127642, BECHTEL HANFQRD, INC. . 9N Thiso PrpRec5016, SepRC5084(5003)
Bechte! Hanford, inc. $1 Thorium-228,230,232 by Alpha Spec
Report Due: 01/17/2003 PR 51 CLIENT: HANFORD

Batch: 2354471 OTHER SOLID  pCilg S PM, Quote: BG2, 27038

SEQ Batch, Tast: None

(Say

Sep2 DT/Tm Tech:

Prep Tech: WAGNERJ

STL Richland Key: In - Initial Amt, fi - Final Amt, di- Diluted Amt, s1 - Sep1, s2 - Sep2

) . Page 1
Richland Wa. r - Referance date, ec-Enrichment Celt, ct-Cocktailed Added 9
ol

Work Order, Lot, Totat Initial Aliquot QC Tracer QC Vial 2 Count Detector Count On | Off CR Analyst,
Sample DateTime AmtUnit Amt/Unit Prep Date Prep Date Tirme Min 4 {24hr) Circle Init/Date
1 FEBQO-1-AG 0.2sa,in THTC5394
J21.200205-1-SAMP 01/06/03 ;2 od
1148/02.¢
1218/2002 09:30 AmiRec: AIR FILTER #Containers: 1 Scr Rst; Alpha: Beta:
2 FEBQSB-1-AG 0.2sa,in THTC5395
J2L200205-2-SAMP 01/06/03
111802
12/18/2002 09:31 AmtRec: AR FILTER #Containers; 1 Scr Rst: Alpha: Beta:
3 FE91P-1-AA-B 1.0sa,in THTC5396
N 01406703
J2L200000-471-BLK J1HBAD ¢
1218/2002 09:31 AmtRec: #Containers: 1 Scr Rst: Alpha: Beta:
4 FE91P-1-AC-C 1.0sa,in THSI0566
. 01/06/03
J2L200000-471-LCS " g
12/18/2002 09:31 AmtRec: #Containers: 1 Scr Rst: Alpha: Beta:
5 FE91P-1-AD-C 1.0sa,in THSI0567
AT 01/06/03
J2L200000-471-LCS ey ivying
12/18/2002 69:31 AmtRec: #Containers: 1 \-lb Ser Rst: Alpha; Beta:
Comments: SctrnpleS e, dracecd of e gliguot. g J-1603
: . ~16 03
Saarplq o Cow A IX it Com el g,,l
11 Clients for Batch:
127642, BECHTEL HANFORD, INC. Bachtel Hanford, Inc. . BG2, 27038
FEBQO1AG-SAMP Constituent List:
Th-228 RDL:1.00E+00 pci/g LCL: UCL: RPD:20 Th-230 RDL:1.00E+00 pCci/g LCL: UCL: RPD:20
wO Cnt: 5

Prep_SamplePrep v4.6




1/16/03 11:51:30 AM Sample Preparation/Analysis

SN Thisc PrpRc5016, SepRC5084(5003)
S1 Thorium-228,230,232 by Alpha Spec

Report Due: 01/17/2003 51 CLIENT: HANFORD

Batch; 2354471 pCi/g
SEQ Batch, Test: Nonse

Balance 1d:1120373922
Pipet #:

Sep1 DT/Tm Tech:

Sep2 DT/Tm Tech:
Prep Tech: ,WAGNERJ

Page 2

Richland wWa. r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added

Work Order, Lot, Total Initial Aliquot QC Tracer QC Vial 2 Count Detector Count On | Off CR Analyst,
Sample DateTime Amt/Unit Amt/Unit Prep Date Prep Date Time Min Id (24hr) Circle Init/Date
Th-232 RDL:1.00E+00 pCi/g LCL: OCL: RPD:20

FE91P1AA-BLK:
Th-228 RDL:1.00E+00 pCi/g LCL: UCL: RPD:20 Th-230 RDL:1.00E+00 pCi/sy LCL: UCL: RPD:20
Th-232 RDL:1.00E+00 pCi/g LCL: OCL: RPD:120
FEY1P1AC-LCS:
FE91P1AD-LCS =
FESQO1LAG-SAMP Calc Info:
Uncert Lavel (#s).: 2 Decay to SaDt: Y Blk Subt.: N Soi.Mot.: ¥ ODRs: B
FESLPLAA-BLK:
Uncert Level (#s8).: 2 Dacay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
FE9IPLAC-LCS:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: ¥ ODRs: B
FE91P1AD-LCS:
Uncert Lavel (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
STL Richtand ~ Key: In - Initial Amt, i - Final Amt, di - Dilutad Amt, s1 - Sep1, s2 - Sep2 WO Cnt: 5

Prep_SamplePrep v4.6

h




1/26/03 11:25:24 AM

ICOC Fraction Transfer/Status Report

ByDate: 12/30/02, 1/30/03, Balch; '2354471', User: *All Order by BatchNbr,WorkOrderNbr,DateTimeAccepting

Accepting

Comments

Q Batch Work Ord CurStatus

2354471

AC CalcC WAGNERJ
sC WagarR
SC WAGNERJ
sC WAGNERJ
sC HAMMERL
sC HAMMERL
sC DobeckiT
SC DobeckiT
sC BlackCL
sC BlackCL
AC WAGNERJ
AC HAMMERL
AC HAMMERL
AC DobeckiT
AC DobeckiT
AC BlackCL
AC BlackCL

1/15/03 2:12:29 PM

IsBatched 12/20/02 2:55.50 PM
InPrep2 1/15/03 2:12:29 FM
Prep2C 1/16/03 4:59:59 PM
InSep1 117/03 1:49:16 PM
Sep1C 1/23/03 8:54:47 AM
InSep2 1/23/03 10:50:24 AM
Sep2C 1/23/03 10:50:35 AM
InCnt1 1/23/03 10:57:26 AM
CalcC 1/27/03 1:28:59 PM

1/16/03 4:59:59 PM
1/17/03 1:49:16 PM
1/23/03 8:54:47 AM
1/23/03 10:50:24 AM
1/23/03 10:50:35 AM
1/23/03 10:57:26 AM
1/27/03 1:28:59 PM

ICOC_RADCALC v4.5.3.2
RICH-RC-5016 REVISION 3
RICH-RC-5016 REVISION 3
RICH-RC-5084 REVISION 0.
RICH-RC-5084 REVISION 0
RICH-RC-5003 REVISION 4
RICH-RC-5003 REVISION 4
RICH-RD-0008 REVISION 2
RICH-RD-0008 REVISION 2

AT Accepling Enlry, SC. oialus Cnange
STl Richiand
Richland Wa.

Page 1

Grp Rec Cnt:8

ICOCFractions 5

v



L]t R B

12/20/02 4:25:31 PM Sample Preparation/Analysis .  Balance Id:1120373922
127642, BECHTEL HANFORD, INC. , AW Gamma PrpRC5017 Pﬁ ggg‘i? ngﬁ! ﬂ""}g"é’i éa Piet #:
Bechtel Hanford, Inc. TA Gamma by HPGE 14E - ix Sij’i. #Hi, Pty
Report Due: 01/17/2003 W 0 31‘33 51 CLIENT: HANFORD Sep1 DT/Tm Tech:
Batch: 2354473 OTHER SOLID pCi/g PM, Quote: BG2, 27038 Sep2 DT/Tm Tech:
SEQ Batch, Test: None [~ :
FILTER. (<) Geo- Prep Tech: WAGNERJ
Work Order, Lot, Total Amt Total Initial Aliquot Adj Alig Amt QC Tracer 2?31-2- Count Detector Count On| Off I cr Analyst,
Sample Date JUnit Acidified/Unit Amt/Unit (Un-Acidified) Prep Date p Date Time Min Id {24hr) Circle Init‘Date
1 FE8QO-1-AC 1.0sa,in 1.0sa el y t"’ﬁ;‘)" 1”*95)165»«'0
J21200205-1-SAMP FP SO0 (4"(0 0q10
1218/2002 09:30 AmiRec: AIR FILTER #Containers; 1 Scr Rst: Alpha: Beta:
2 FE8Q8-1-AC 1.0sa,in 1.0sa .
) . I
J2L200205-2-SAMP 1 00 4 o Rite
1218/2002 09:31 AmiRec: AIR FILTER #Containers: 1 Ecr Rst: Alpha: Beta:
3 FEBQ8-1-AK-X 1.0sa,in 1.0sa . .
J21.200205-2-DUP Gl 20X7
12/18/2002 09:31 AmiRec: AIR FILTER #Containers: 1 \bScr Rst: Alpha: Beta:
4 FE910-1-AA-B 1.0sa,n 1.0sa | ‘4’»‘4 b
J2L200000-473-BLK S 00 G’ 2 ot!
V- 2o
18H.8/2002-08:5+ AmiRec: #Containers: 1 Scr Rst: Alpha: Beta:
5 FE410-1-AC-C 1.0sa,in 1.0sa ., “{%L{L,’D 5
J21200000-473-LCS &C A A‘ CI ,
"“ll W ; AmiRec: #Containers: 1 “p J/ Scr Rst: Alpha: Beta: p/
% - lo-cl
omments: Leeiand chup Om chiffrnd olidecdes. /@ 11-20¢l
k1l Clients for Batch:
127642, BECHTEL HANFORD, INC. Bechtel Hanford, Inc. . BG2, 27038
FESQO1AC-SAMP Constituent List: )
Co-60 RDL:5.00E-02 pClisg 1CL: TUCL: RPD: Cs-137 RDL:1.00E-01 pCi/g LCL: UCL: RPD:
STL Richland  Key: In - Intial Amt, fi - Final Amt, di - Diluted Armt, 51 - Sep1, 52 - Sep2 WO Cnt: 56
Page 1 Prep_SamplePrep v4.6

C_,"f“‘:“'a"d Wa. t - Reference date, ec-Enrichment Celt, ci-Cocktailed Added

™




12/20/02 4:25:32 PM

Report Due: 01/17/2003

Sample Preparation/Analysis
AW Gamma PrpRC5017

TA Gamma by

HPGE

51 CLIENT: HANFORD

Balance 1d:1120373922

Pipet #:

191

: Sep! DT/Tm Tech:

Batch: 2354473 pCifg Sep2 DT/Tm Tech:
SEQ Batch, Test: None
Prep Tech: WAGNERJ
Work Order, Lot, Total Amt Total Initial Aliguot Adj Aliq Amt QC Tracer QC Vial 2 Count Detector || Count On | Off CR Analyst,
Sample Date TUnit Acidified/Unit AmyUnit {Un-Acidified) Prep Date Prep Date Time Min Id (24hr) Circle Init/Date
Eu-152 RDL:1.00E-01 pcisg LCL: UCL: RPD; Eu-154 RDL:1.00E-01 pCisg LCL: OcL: RED:
Eu-155 RDL:1.00E-01 pci/g LCL: UCL: RPD:
FE9101AA-BLK:
Co-60 RDL:5.00E-02 pcisg LCL: UCL: RPD: Cs-137 RDL:1.00E-01 pcisg LCL: UCL: RPD:
Eu-152 RDL:1.00E-01 pCi/g LCL: UCL: RPD: Eu-154 RDL:1.00E-01 pCi/g LCL UCL: RPD:
Eu-155 RDL:1.00E~-01 pCi/g LCL: UCL: RPD:
FEOLOLAC-ICS:
FEBQOUIAC-SAMP Calc Info:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
FE9101AA-BLK:
Uncert Leavel (#s8).: 2 Dacay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
FE9101AC-LCS:
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B
STL Richland  Key: In - Initial Amt, fi - Final Amt, di - Diluted Aml, s1 - Sep1, 52 - Sep2 bace 2 WO Cnt: 5
. age 4.6
J.l?ichland Wa. r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added g Prep_SamplePrep v
1 - B

F e




12/27R02 8:04:02 AM ICOC Fraction Transtfer/Status Report

ByDate: 11/27/02, 12/28/02, Batch: '2354473', User: "All Order by BatchNbr,WorkOrderNbr,Date TimeAccepting

G Batch Work Ord CurStatus Accepting Comments
2354473
AC CaicC WAGNERJ 12/20/02 4:22:44 PM
SC WagarR IsBatched 12/20/02 2:55:50 PM ICOC_RADCALC v4.5.3.2
sC . WAGNERJ InPrep2 12/20/02 4:22:44 PM RICH-RC-5017 REVISION 3
sC WAGNERJ Prep2C 12/20/02 4:32:31 PM RICH-RC-5017 REVISION 3
5C DAWKINSO InCnt1 12/20/02 5:09:11 PM RICH-RD-0007 REVISION 3
sC BlackCL CalcC 12/24/02 6:07:27 AM RICH-RD-0007 REVISION 3
AC WAGNERJ 12/20/02 4.32:31 PM
AC DAWKINSO 12/20/02 5:09:11 PM
AC BlackCL 12/24/02 6:07:27 AM
TACCephng EMry, SU. olalus Change
STL Richland Grp Rec Cnt:4

Richland Wa. Page 1 ICOCFraclions




1/16/03 4:14:33 PM

127642, BECHTEL HANFQORD, INC.
Bechtel Hanford, Inc.

Report Due: 01/17/2003

Sample Preparation/Analysis
' BA Gross Alpha PrpRC5016/5014
$7 Gross Alpha by GPC using Am-241 curve
51 CLIENT: HANFORD

Balance 1d:1120373522 /mgw-s

Pipet #:

Sept DT/Tm Tech:

Richland Wa.

r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added

241343 .
Batch: 2354472 OTHER SOLID pCi/lg-s«- PM, Quote: BG2, 27038 Sep2 DT/Tm Tech:
SEQ Batch, Test: None .
{sea. (/‘15] Prep Tech: ,WAGNERJ
Work Order, Lot, Total Initial Aliquot QC Tracer QC Vial 2 Dish Ppt or Count Detector Count On | Off CR Analyst,
Sample DateTime Armt/Unit Amt/Unit Prep Date Prap Date Size Geometry Time Min Id (24hr} Circle Init/Date
1 FEBQOD-1-AA 0.1sa,in |
) . l . I"
J2L200205-1-SAMP \ < 2.5 | oo Yis il | (] 700%™
12/18/2002 08:30 AmiRec: AIR FILTER #Containers: 1 1 Scr Rst: Alpha: Beta: [
2 FESQB8-1-AA 0.1sa,in
J21.200205-2-SAMP 3 l 16 f? i3 ‘b
12/18/2002 09:31 AmiAec: AIR FILTER #Containers: 1 Scr Rst: Alpha: { Beta:
3 FE91V-1-AA-B 1.0sa,in
J21.200000-472-BLK 0.4 (60 \
12/18/2002 09:31 AmtRec: #Containers: 1 Scr Rst: Alpha: Beta:
4 FE91V-1-AC-C 1.0sa,in ASD1769 @ q 0
J2L200000-472-L.CS 06/10/02 ‘ 0D
21am2.
12/18/2002 09:31 AmtRec: #Containers: 1 Scr Rst: Alpha: Beta:
5 FE91V-1-AD-C 1.0sa,in ASD2036 O w e J}
AT 11/26/02 - % b
J2L200000-472-LCS ORI ¢ A
12/18/2002 09:31 AmtRec: #Containers: 1 y —  ScrAst: Alpha: Beta:
Comments:
11l Clients for Batch:
127642, BECHTEL HANFORD, INC. Bechtel Hanford, Inc. . BG2, 27038
FEBQOLAA-SAMP Constituent List:
ALPHA RDL:10 pCi/g LCL: UCL: RPD:20
STL Richtand Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sep1, s2 - Sep2 WO Cnt: §
Page 1 Prep_SamplePrep v4.6




1/16/03 4:14:34 PM

Sample Preparation/Analysis

BA Gross Alpha PrpRC5016/5014
$7 Gross Alpha by GPC using Am-241 curve

Balance 1d:1120373922
Pipet #:

Report Due: 01/17/2003 51 CLIENT: HANFORD Sep1 DT/Tm Tech:
Batch: 2354472 pCi/g Sep2 DT/Tm Tech:
SEQ Batch, Test: None
n Prep Tech: WAGNERJ
Work Order, Lot, Total Initial Aliquot QC Tracer QC Vial 2 Dish Ppt or T Count Detector Count On | Off CR Analyst,
Sample DateTime Amt/Unit Amt/Unit Prap Date Prep Date Size Geometry Time Min id {24hr} Circle Init/Date
FES1VIAA-BLK:
ALPEA RDL:10 pCi/g LCL: UCL: RPD:20
FEOLVIAC-LCS:
FE9IVIAD-LCS:
FESQOLAA-SAMP Calc Info:
Oncert Leveal (#s3).: 2 Dacay to SaDt: Y Blk Subt.: N Sci.Not.: ¥ ODRe: B
FE91VLAA-BLK:
Uncert Level (#s).: 2 Dacay to SaDt: ¥ Blk Subt.: N Sci.Not.: Y ODRs: B
FESLVIAC-LCS:
Uncert Level (#a).: 2 Decay to SaDt: Y Blk Subt.: N Bei.Rot.: ¥ ODRs: B
FE91VIAD-LCS:
Uncert Leavel (#s).: 2 Decay to SaDt: Y Blk Subt.: N Sci.Not.: Y ODRe: B
STL Richiand Key: In - Initial Amt, fi - Final Amt, di- Diluted Amt, 51 - Sep1, s2 - Sep2 Page 2 WO Cnt: 5
Richland Wa. r - Reference date, ec-Enrichment Cell, ct-Cocklailed Added age Prep_SamplePrep v4.6

-

ka1




112012003 4:12:12 PM ICOC Fraction Transfer/Status Report

ByDate: 12/21/2002, 1/21/2003, Batch: '2354472', User: "All Order by BatchNbr, WorkOrderNbr,DateTimeAccepting

Accepting

Comments

1/15/2003 2:12:23 PM

isBatched 12/20/2002 2:55:50 PM
InPrep2 1/15/2003 2:12:23 PM
InPrep2 1/15/2003 2:12:52 PM
Prep2C 1/17/2003 5:47:14 PM
inCnt1 1/17/2003 6:15:20 PM
CalcC 1/20/2003 1:29:16 PM

1/15/2003 2:12:52 PM
1/17/2003 5:47:14 PM
1/17/2003 6:15:20 PM
1/20/2003 1:29:16 PM

ICOC_RADCALC v4.5.3.2
RICH-RC-5016 REVISION 3
RICH-RC-5014 REVISION 3
RICH-AC-5014 REVISION 3
RICH-RD-0003 REVISION 3
RICH-RD-0003 REVISION 3

|G Batch Work Ord CurStatus
2354472
AC CalcC WAGNERJ
sC WagarR
sC WAGNERJ
sC WAGNERJ
sC WAGNERJ
sC DAWKINSO
sC BlackCL
AC WAGNERJ
AC WAGNERJ
AC DAWKINSQ
AC BlackCL
AL ACcepung Erry, U, otalus Change
STL Richland
Richland Wa.

Page 1

Grp Rec Cnt:5
ICOCFractions
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