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Certificate of Analysis

Fluor Hanford
P.0. Box 1000, T6-03
Richland, WA 99352
May 17, 2006

Attertion: John Trechter

SAF Number : R06-013

Date SDG Closed : April 12, 2006

Number of Samples : Two (2)

Sample Type : Soil

SDG Number : W04901

Data Deliverable : 15 / 15-Day Summary
CASE NART “ TIVE

L Introduction

On April 12, 2006, two soil samples were received at STL Richland (STLR) for radiochemical analysis.

Upon receipt, the samples were assigned to lot J6D140312 and assigned the foliowing laboratory ID
number to correspond with the Fluor Hanford (FH) specific ID:

FH 1D# STLR ID# MATRIX DATE OF RECEIPT
B112T4 H3A6W SOIL 4/12/06
B1J375 H3A69 SOLL 4/12/06

I Sample Receipt
The samples were received in good condition and no anomalies were noted during check-m,
NI Anslytical Resuits/Methodology

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

The requested analyses were:
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Fiuor Hanford
May 17, 2006

Liquid Scintillation Counting
Selenium-79 by method RICH-RC-5043

Iv. Quality Control

The analvtical results for each analysis performed includes a minimum of one laboratory control sample
(LCS), one method (reagent) blank,  one duplicate sampk . e i e been: n
the "Conmnents" section.

QC and sample results are reported in the same umits.
V. Comments

Gas Proportional Counting

Selenium-~79 by method RI™™" RC-3043

There is currently not an avauable standard for Selenium 79 and an LCS was not analyzed. The bat
blank, sample and sample duplicate (B1J2T4) results are within contractual requirements.

1 certify that this Certificate of Amalysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data comtained 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:
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Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES
Refersnced Method Isotope(s) STL Richland’s SOP number
EPA 901.1 Cs-134, 11131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 804.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/90 RICH-RC-5006
ASTM D2460 Totzl Rardiim RICH-RC-5027
Standard Method 7~0n-U-C = AT D5174 It _|RICH-B~-508R
EPA 906.0 — ol | RICs 1-300:
NOTE:
The Gross Alpha LCS is prepared with Am-241 (uniess othsrwise specified in the case namative)
The Gross Beta LCS is prepared with SrfY-80 (uniess otherwise specified in the case namrative) _
Uncertainty Estimation

STL Richjand has adopted the mternaticnally accepted approach to estimating uncertainties

described in “NIST Techrical 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 fimctional 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 uncertzinty 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.) muitiplied 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

in

cluded in the standard deviation.

The derivation of the generzl "Law of Propagation of Errors" equations and specific example are

available on request.

STL Richiand
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Report Definitions

nc&_m.- LCY
Batch

. Blas

COC No

Count Error (#s)
Total Uncert (#s)

u,_ Combined
Uncertainty.

(#3), Coverage
Factor
CRDL (RL)

Lec

Lot-Sample No

MDC|MDA

Primary Detector

Ratio U-234/U-238

An agreed upon activity level used to trigger some action when the final result is greater than or equal 1o the Action
Level. Ofien the Action Level is related to the Decision Limit.

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

Defined by the equation (Result/Expecied)-1 as defined by ANSI N13.30.
Chain of Custody Number assigned by the Client or STL Richland.

Poisson counting statistics of the gross sanmple count and background. The uncermainty 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, u, the combined uncertainty. The uneertainty is absolute and in the
same umits as the result,

Th rera actor defi he width of the confidi 1,2o0r! | dey

Contractual Required Detection Limnit as defined in the Client’s Statement Of Work or STL Richiand “default”
nominal detection limit. Often referred to the reporting level (RL)

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemica! Yield, and Volume
associated with the sample. The Type ] error probability is approximately 5%. Lc={1.645 *
Sart(2*%BkgrmndCnt/BkerndCntMinySCntMin)) * (ConvFc/(Eff*Y1d*Abn*Vol) * IngrFet). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be caiculated when the background eount
is Zero,

The number essigned by the LIMS software to track samples received on the same day for z given client. The
sample number is a sequential number assigned to each sample in the Lot

Detection Leve! based on mstrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with 2 Type | and II error probability of approximately 5%. MDC = (4.65 *

Sort((BkgrndCnt/BkgradCntMin)ySCatMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yid ® Abn * Vol) * IngrFet). 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 uranjum in NIST SRM 4321C 1s
1.038.

Ratio of the Result to the MDC. A value greater than 1 may indicate activity above baekground at a high Jevel of

RstMDC
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 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided eonfidence
intervel. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result

Repart DB No Sample Identifier nsed by the report system. The number is based upon the first five digits of the Work Order
Numnber.

i RER 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 duplicare 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 aipha spec results for tests derived from the same sampie excluding duplicate result where
J Spec Rst(s) the results are in the same units, |
2 Work Order The LIMS software assign test specific identifier. 1
| .
} Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method. ’
i |

STL Richland
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Report No. : 32102

Sample Results Summary
STL Richland STLRL

Ordered by Method, Batch No., Ciient Sampie ID.

Date: {7-May-06

SDG No: w04801

Client id MDC or
Batch Work Order Parameter Result +- Uncertainty { 25) Qual Units Yield MDA CRDL RPD
6107203 SE79_SEP_IE_LSC
B1J2T4
H3A6W1AA SE-79 ~2.33E-01 + 1.42E+00 ] pCiig 72% 2.81EH00 1.00E+01
B1J274 DUP
H3A6W1AC SE-79 -7.63E-01 +- 1.54E+00 8] pCig 64% 3.10E+00 1.00E+01 -106.4
B1J375
H3AB81AA SE-79 -3.56E-01 +- 1.38E+00 ] pCi/g 70% 2.76E+00 * E+01

No. of Resuilts: 3

D1 FUGNaU o

RIS e & S WL, Arassed CAIREe

rptSTLRchSaSum U Qual - Analyzed for but not ditected above limiting criteris. Limit critcria is less than the Mde/Mda or Total Uncert or not identified by

mary2 V4.15.0 A97 gainmz scan sofiware.
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Report No. : 32102

QC Results Summary

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

Date: 17-May-06

SDG No.: W049014

Batch
Work Order Parameter Result +: Uncertainty { 25) Qual Units Yield Recovery Bias MDC|MDA
SETS_SEP_IE_LSC
6107203 BLANK QC
H3EW01AA SE-79 -1.55E+00 + 3.31E+Q0 u pClg 31% 6.65E+00

No. of Results: 1

STL Richiand Biss - (ResultExpected)-) as defined by ANST N13.30.
rptSTLRchQcSum U Qual - Analyzed for but not detected above limlting criteriz. Limit criteria is Jess than the Mdce/Mds or Total Uncert or not identified by

mary

STL RICHLAND

V4.15.0 Ag7 EAMMA scanm software.
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FORM | Date: 17-May-06
SAMPLE RESULTS
Lab Name: STL Richland SDG: Wo4901 C action Date: 4/11/2006 12:30:00 PM
Lot-Sample No.: J8D140312-1 ReportNo.: 32102 Received Date:  4/12/2006 3:35:00 PM
Client Sample ID: B1J2T4 COC No. : RO06-013-006 Matrix: SOIL SOLID
Qrderad by Client Sample 1D, Balch No.
Result Count Total MDC|MDA, Rpt Unit, Yield Rst/MDC, Analysis, Total Sa Allquot Primary
Parameter Qual  Error (2 5) Uncert(2s)  Action Lev Le CRDL(RL) RBst/TotUcert Prep Dute Sire Size Detector
Batch: 6107203 SE79_SEP_IE_LSC Work Order: H3ABWIAA Report DB ID: YH3IAGW10
SE.79 -2.33E-01 U 1.1E+00 14E+0Q 2.81E+00 pClig 2% -0.08 5(11/06 03:05 a 1.0 LSC3
1.35E+00  1.00E+01 -0.33 G
No. of Resuits: 1 COrnmerl';-ts: ) ‘

STL Richland

WMDC|MDA,Lc - Detection, uecision Level based on instrument background or blank, adjusted by the sample Efficlency, Yield, and Volume.

PSTLRchSample U Qual - Analyzed for but not detected above limlting crileria. Limit criteria is less than the Mdc/Mda or Total Uncert or not identified by gamma scan software.

V4.15.0 A97



NV IHO IV ‘ILS

FORM |
SAMPLE RESULTS

Date: 17-May-08

Lab Name: STL Richland SDG: W04901 Collection Date: 4/11/2008 11:40:00 AM
Lot-Sample No.: JeD140312-2 Report No.: 32102 Received Date:  4/12/2006 3:35:00 PM
Client Sample ID: B1J375 COC No. : R06-013-006 Matrix: SOIL SOLID
QOpA~~ by Cllent Sample ID, P~*~ No.
Result Counl Total MDC|MDA, Rpt Unit, Yield Rsi/MDC, Analysis, Total Sa Aliquot Primary
Parameter Qual  Error (28 Uncert(28)  Actlon Lev Le CRDL(RL) Rst/TotUcert Prep Date Slze Size Detector
Batch: 6107203 SE79 SEP_IE_LSC Work Order: H3AG9IAA Report DB ID: 9H3AG810
SE-79 -3.56E-01 U 1.1E+Q0 14€+00 2.76E+00 pCllg 70% -0.13 5 36 04:30 a 1.05 LSC3
1.32E+00  1.00E+01 -0.51 G
No. of Results: 1 Commaents:

3 1L Ricnilana

rptSTLRchSan
VA4.15.0 A97

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

U Qual - Analyzed for but not detected above limiting criterla. Limit criteria Is less than the Mdc/Mda or Total Uncert or not identifled by gamma scan software.




/5]
-]
t FORM Il
d Date: 17-May-06
H
Q DUPLICATE RESULTS
g Lab Name: STL Richland Sba: W04901 ¢ ection Date: 4/11/2006 12:30:00 PM
Lot-Sample No.: Jeb140312-1 Report No.: 32102 Received Date:  4/12/2006 3:35:00 PM
Client Sample ID: B1J2T4 DUP COCNo.:  R08-013-006 ! SOIL SOLID
Result, Count Total MDC|MDA, Rpt Unit, Rst/MDC, alysls, Total 5a  Aliquot ~ Primary
Parsmeter OrlgRst  Qual Error(2#)  Uncert(2s) ActionLev  CRDL Yiad  Rst/TotUcert  rrep Date Size Stze Detector
Batch: 6107203 SE79_SEP IE_LSC Work Order: H3A6W1AC Report DB ID: H3A6W1CR 0  3aDBID: SH3ABW10
SE-79 -7.63E-01 V) 1.2E+00 1.6E+00 3.10E+00 pCilg 64% -0.25 06 03:47 a 1.02 LSC3
23301 U RPD -1084 1.00E+01 -0.99 G
No. of Results: 1 Comments;
8TL Richiand RPD - Relative Percent Difference.
Tume,

tpISTLRchDupv4.i MDTIMDA,Le - Detection, Decision Level based on instrument buckground or blank, adjusted by the sample Efficiency, Yleld, an(
5.0 A7 U Qual - Analyzed for but not detected above limiting criteria. Limit crlteria is less tian the Mde/Mda or Total Uncert or not ider

[
o

d by gamma scan software.
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FORM II Date: 17-May-06
BLANK RESULTS
Lab Name: STL Richland SDG: wW04901
Matrix: SOIL Report No.: 32102
Count Total MDC|MDA  Rpt Unit, Rst/MDC, Anatualg, Total Sa Aliguot Primary
Paramcter Resut Quul Error (29) Uncert( 2 5) , CRDL Vield  Rst/TotUcert ite Size Size Detector
Batch: 6107203 SE79_SEP_IE_LSC Work Order: H3EWO01AA Report DB ID: H3EW01AB
SE-79 -1.55E+00 U 2.7E+00 3.3E+00 6.65E+00 pClfg 31% -0.23 5111/08 :12a 1.0 LsC3
3.19E+00 1.00E+01 -0.94 G
No. of ﬁ:éat;: 1 Comments: - o

STL Richland

rptSTLRchBlank
V4.15.0 A97

H
H

MDCIMDA,Lc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efflcien~ Yield, and Volume.
U Qual - Analyzed for but not detected above limiting criteria, Limit criteria iy les than the Mde/Mda or Total Uncert or not id¢  led by gamma sean software,




Data Review/Verification Unecknst

STL
SRR RADIOCHEMISTRY, First Lavel Review

5/12/2006 1:20:14 PM

Lot No., Due uaie: J6D140312; 04/27/2006
Ciient, Site: 108302; RUS TEDF HANFORD
QC Batch No., Method Test: 6§107203; RSE79 Se-79 by LSC
SDG, Matrix: wW04901; SOIL
1.0 COC | | | R
1.1 s the ICOC page complete; includes all apphcable analysis, dates, SOP numbers and revisions? Yéy No N/A
2.0 QC Batch
2.1 Do the Summary/Detaiied Reports mclude a calculated result for each sample listed on the QC Batch Sheet? Y&s No N/A
2.2 Are the QT appropriaie for the analysis included in the baich? Yeg No N/A
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? an No N/A
H Does the Worksheets de a’ \ fo m} yy No \
3.0 QC & Samples ' EEE
3.1 Is the bfank results, yield, and MDA wnhln contract hmxts” Y No N/A
3.2 Is the LCS result, yield, and MDA within contract limits? Yes No N‘Ij
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No N‘/}
3.4 Ace the duplicate result, yieids, and MDAs within contract limits? Yy No N/A
3.5 Are the sampie yields and MDAs within contract limits? Yj No N/A
4.0 Raw Data i o
4.1 Were results caiculated in the correct units? Yy No N/A
4.2 Were analysis volumes entered correctly? Yeg No N/A
4.3 Were Yields entered correctly? Yy No N/A
4.4 Were spectra reviewed/meet contractual requiraments? Yy No N/A
4.5 Were raw counts reviewed for anomalies? Y‘? No N/A
5.0 Other R
5.1 Ace all nonconformances induded and noled’? Yes No N&
5.2 Are all required forms filled out? Y7 No N/A
5.3 Was the correct methodology used? \27 No NA
5.4 Was transcription checked? Yj No N/A
15.5 Were all calcutations checked at a minimum frequency? Y7 No N/A
5.6 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response: ‘

. . ; éf . o
First Leve! Review 22t (e mion Date 5 -/l &
ISTL Richiand
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CTRENT

STL

Sample Check-in List
Date/Time Received.
R/ QY)_QJCM__QQY WDI_SLl,/,-,/ob
Client__[3/) S __OOHP0 NA[] saF#RC -0/3 Na
Work Order Number: ) & D 14032 Chain of Custody # K04, - (243 - 006
Shipping Continer ID; 1~ 7 AirBill# ™ /-
1. Custody Seals on shipping container intact? NA [{¥es[] No[]
2. Custody Seals dated and signed? NA f’]/ch {] No
3. Chain of Custody record present? Yef{] No |
4, Cooler temperature:. ~~ ~ NA [],/S Vermiculite/packing materials is NA [ ] Wet (1D}~
6. Number of sarmples in shipping contam:r._gsl
=1
7. Sample holding times exceeded? NA H/ Yes[] Noj
& Sam s have:
——jod A= hazard labels
y scals ~——appropriate samples labels
9. Se.t};plé are:
in good condition _ leaking
broken have air bubbles
(Only for samples requiring bead space)
10. Sample pH taken? NA pH<2{] pH>2[] adjusted pH [ ]
1. Samplz Location, Samnple Coliector Listed? * Yesl{ 3o [ ]
*For documentation only. No comrective action needed.
12. Were any anomalies identified in semple receipt? Yes[] No [}~

13, Description of anomalies {include sample numbers): /Y lﬁ

<
Sample Custoaiaq: r”jm Date: q\\;, CHh_f
S J =
[ Client Sample ID Analysis Requested | Condition Comments/Action
Client Informed on _ by Person contacted

{ ] No action necessary; process as is.

Project Manager . Date

L3-023, 12/05, Rev. 6

STL RICHLAND
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