November 27, 2002

Melissa Gerrard

Fluor Hanford

2430 Stevens Center, Room 169
Richland, WA 99352

Reference:  Contract 615

Dear Ms. Gerrard:

Accompanying this letter are the Data Package(s) and EDD(s) for the radiochemical analyses for the
following Fluor Sample Delivery Groups:

SDG NUMBER SAT "™ ™ BER LOT NUMBER |
wO03913 F02-003 J. 250140
\
\
\

If you have any questions regarding this data package or require any additional information please
contact Barb Gillespie at 375-3131.

Receipt of this letter and the packages are acknowledged by:

W/jﬂﬂ/@/u/ AN &0

Name Date Time

XC: File
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FEB 07 2003
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SEVERN

CERTIFICATE OF ANALYSIS

Fluor Hanford Inc.
825 Jadwin Ave.
Richland, WA 99352

November 27, 2002

Attention: Steve Trent

EAF Number : F02-003

Date SDG Closed : November 25, 2002
Number of Samples : Two (2)

Sample Type : Water

SDG Number : W03913

Data Deliverable : 7-Day / Summary

L. Introduction

On November 25, 2002, two water 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 Fluor Hanford, Inc. specific IDs:

STLR ID# Fluor ID# MATRIX DATE OF RECEIPT
FDTVO B15CF7 WATER 11/25/02
FDTV2 B15CF8 WATER 11/25/02

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 analysis was: Gas Proportion: Counting
Total Strontium by method RICH-RC-5006
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Report Definitions

Action Lev

Batch

Bias
COC No

Count Error (#s)

. Total Uncert (#s)

u._Combined
Uncertainty.

(#s), Coverage

+ Factor

CRDL (RL)

L¢

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 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)-1 as defined by ANSI N13.30. J
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, u, 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.

Contract  Required Detection Limit as defined in the Client’s Statement Of Work or STL Richland “defauit”
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 I error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*Yld*Abn*Vol) * IngrFct). For LSC methods the
batch bl: s used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

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

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and II error probability of approximately 5%. MDC = (4.65 * !
Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Y1d * 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.

Rst/MDC Ratio of the Result to the MDC. A value greater than 1 may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
‘ associated with the result.
| Rst/TotUcert Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.
Report DB No Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.
RER The equation Replicate Error Ratio = (S-D)/[sqrt(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.
" SDG Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt.
[
Sum Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
Spec Rst(s) the results are in the same units. ;
J Work Order The LIMS software assign test specific identifier. J
1 1
‘ Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method. ’
1
) . |

STL Richland
rptGeneralinfo v3.72




Sample Results Summary Date: 27-Nov 2
STL Richland STLRL
Ordered by Client Sample ID, Batch No.
Report No. : 21086 SDG No: W03913
Work Order
Client 1D Numhaer Parameter Result +- Uncertainty ( 2s) Qual Units Yield MDC|MDA  RER
B15CF7 FDTVO1AA STRONTIUM 1.89E+03 +- 4.98E+02 pCi/L 85.40% 4.20E+00
B15CF8 FDTV21AA STRONTIUM 1.37E+02 +- 3.70E+01 pCi/L 76.30%  4.62E+00

Number of Results: 2

STL Richiand RER - Replicate Error Ratio = (S-D)/[sqrt(sq(TPuUs)+sq(1¥ud))] as defined by ICr1 BOA.

rptSTLRchSaSum
V3.96 A97
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Report No. : 21086

QC Results Summary '

STL Richland STLRL
Ordered by QC Type, Batch No.

Date: 27-Nov-02

SDG No.: W03913

Work Order
QC Type Numbher Parameter Result +- Uncertainty ( 2s) Qual Units Yield Recovery Bias MDC|MDA
BLANKQC FDT9J1AA STRONTIUM 4.71E-01 +- 1.82E+00 u pCi/L  88.40% 4.20E+00
LCS FDT9J1AC STRONTIUM 5.82E+01 +- 1.63E+01 pCi/L 84.60% 85.88% -0.1 4.31E+00
LCS FDT9J1AD STRONTIUM 6.26E+01 +- 1.75E+01 pCi/L  86.20% 92.24% -0.1 4.20E+00

Number of Results: 3

SiL Hichland Bias

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

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

V3.96 A97



FORMI
SAMPLE RESULTS

Date: 27-Nov-02

Lab Name: STL Richland SDG: W03913 Collection Date: 11/25/2002 8:30:00 AM
Lot-Sample No.: J2K250140-1 Report No.: 21086 Received Date: 11/25/2002 9:45:00 AM
Client Sample ID: B15CF7 COC No. : F02-003-011 Matrix: WATER
Ordered by Client Sample ID, Batch No.
Result Count Total MDC|MDA, Rpt Unit, Yield Rst/MDC, A lysis, Total Sa Aliquot Analy Method,
Parameter Qual Error(2s) Uncert(2 s)  Action lev Lc CRDL(RL) Rst/TotUcert Prep Date Size Size Primary Detector
Batch: 2329402 Work Order: FDTVO1AA Report DB ID: 9FDTV010
STRONTIUM 1.89E+03 2.95E+01 4.98E+02 4.20E+00 pCi/lL 85.40% (450.9) 11/2 209:14p 0.2007 SRTOT_SEP_PRECIP
1.95E+00 (7.6) L GPC: \

Number of Results: 1

Comments:

L)

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

V3.96 A97



FORM |

SAMPLE RESULTS

Date: 27-Nov-02

Lab Name: STL Richland SDG: W03913 Collection Date: 11/25/2002 8:30:00 A
Lot-Sample No.: J2K250140-2 Report No.: 21086 Received Date:  11/25/2002 9:45:00 AM
Client Sample ID: B15CF8 COC lo.: F02-003-011 atrix: WATER
Ordered by Client Sam  ID, Batch No.
Result Count Total MDC VDA, Rpt Unit, Yield Rst/MDC, Analysis, Total Sa Aliquot Analy Method,
Parameter Qual Error(2s) Uncert(2s) Achon Lev Lc CRDL(RL) Rst/TotUcert p Date Size Size Primary Dete 1«
Batch: 2329402 Work Order: FDTV21AA Report DB ID: 9FDTV210
STRONTIUM 1.37E+02 8.58E+00 3.70E+01 4.62E+00 pCi/L 76.30% (29.7) 11/z 209:14p 0.2003 SRTOT_SEP_F CiP
2.14E+00

(7.4)

Number of Results: 1

L GPC31B

Comments:
oo
ds
STL Richland MDC|MDA,Lc - Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
rptSTLRchSample U Qual - Analyzed for, but the result is less than the Mdc/Mda|Total Uncert or gamma scan software did not ider  rthe nuclide.

V3.96 A97



FORM II

Date: 27-Nov-02

BLANK RESULTS
Lab Name: STL Richiand SDG: W03913
Lot-Sample No.: J2K250000-402 Report No.: 21086 Matrix: WATER
Count Total MDC|MD Rpt Unit, Rst/MDC, Andlysis, Total Sa Aliquot Analy Method,
Parameter Res Qual Eror ( 2s) Uncert(2 s) A, CRDL Yield Rst/TotUcert Prep Date Size Size Primary Detector
Batch: 2329402 Work Order: FDT9J1AA Report DB ID: FDT9J1AB
STRONTIUM 471E-01 U 1.82E+00 1.82E+00 4.20E+00 pCi/L 88.40% 0.11  11/26/02 09:14 p 0.2003  SRTOT_SEP_PRECIP
1.95E+00 0.52 L GPC31C

Number of Results: 1

Comments:

=

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

V3.96 A97



FORM Il
LCS RESULTS

Date: 27-Nov-02

Number of Results: 2

Comments:

pt
b

Lab Name: STL Richland SDG: W03913
Lot-Sample No.: J2K250000-402 Report No.: 21086 Matrix: WATER
Resuit Count Total Report Expected Recovery, Analysis, Aliquot Analy Method,
Parameter Qual Error ( 2s) Unceri(2 s) MDC|MD Unit Yield Expected Uncert Bias Prep Date Size Primary Detector
Batch: 2329402 Work Order: FDI1SJ1AC Report DB ID: FDTSJ1CS
STRONTIUM 5.82E+01 5.57E+00 1.63E+01 4.31E+00 pCi/lL 84.60% 6.77E+01 1.33E+00 .88% 11/26/02 09:14 p 0.2001  SRTOT_SEP_PRECIP
Rec Limits: 70. 130. -0.1 L GPC31D
‘Batch: 2329402  Work Order: FDT9J1AD Report DB ID: FDT9J1DS
STRONTIUM 6.26E+01 5.70E+00 1.75E+01 4.20E+00 pCi/L 86.20% 6.79E+01 1.33E+00 92.24% 11/26/02 09:14 p 0.2003 SRTOT_SEP_PRECIP
Rec Limits: 70. 130. -0.1 L GPC32A

STL Richland

rptSTLRchLcs
V3.96 A97

Bias

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















Sample Check-in List

Date/Time Received: H’,)’;) 04%
F&H sa# WO13 NA([] SAF# CDZDQB NA [

rder,Number (_)R /{;250/ ('[ZQ Chain of Custody # F-O ) CD 8 'O/ ]

Client:

Work
Shipping Container ID: CE& w ‘w /  AirBill # [M-/
1. Custody Seals on shipping container intact? NA[] Yes[] No [\/
2. Custody Seals dated and signed? NA[] Yes[] N
3. Chain of Custody record present? Yes K 14
4. Coc™  temper NA H/S.Vermiculite/packing materials is NA [ Wet [ ] Dry []
6. Number of samples in shipping container: %
7. Sample holding times exceeded? NAT[] Yes[] No [L}/
8. Samples have:

ape 4ﬁazard labels

custody seals appropriate samples labels
9. Sampfles are:

in good condition leaking

broken ___have air bubbles

(Omuy ror samples requiring head space) 7L
10.  Sample pH taken? NA[] pH<2[] pH>2 ;X\ Md %
11 Sample Location, Sample Collector Listed? * Yes[] No/[ ]/
*For documentation only. No corrective action needed.
12. Were any anomalies identified in sample receipt? Yes[] No[ l/
13. Description of anomalies (include sample numbers):
_ //{ { l M| V4 /
| ) o 11357
Sample Custodwl W Date: _/ / ':e /0}\
L7
Client Sample ID Analysis Requested Condition Comments/Acuun
L —

Client Informed on by Person contacted

[ ] No action necessary; process as is.

Project Manager Date

LS-023,9/01, Rev. 4



11/25/2002 12:37:39 PM

Sample Preparation/Analysis

B ince I |45

108302, FLUOR HANFORD IC , Flour CG Sr-Total Prp/SepRC5006 Pipet #:
Hanford Inc TH Total Strontium by GPC Pﬁg@ﬁrry :
Report Due: 12/02/2002 |\ 1) 03\ 51 CLIENT: HANFORD Sep1 DT/Tm Tech:| l/aé/o‘;%ﬁ' 32/56”
Batch: 2329402 WATER pCilL PM, Quote: BG1, 48668 Sep2 DT/Tm Tech: |
SEQ Batch, Test: None All Tests: 2329402 CGTH,
' Prep Tech:
, L (Mg ) P 9\\)\)
Woark Order, Lat, Total Initial Aliquot QC Tracer QC Vial 2 Dish Pptor ' C Detector Count On | Off CR Analyst,
Sample DateTime Amt/Unit Amt/Unit Prep Date Prep Date Size Geometry Time Min Id (24hr) Circle Init’/Date
1 FDTVO0-1-AA OO  SRTA8254 /
- , — ; /
2K250140.1-SAMP Bt/ BL.9/19/03 L5 95y S50 3 A 2139 (26 e 0
\
11/25/2002 08:30 AmtRec: 500P #Containers: 1 Scr Rst: Alf 4.13E+02 pCi/L Beta: 2.66E+03 pCi/L
2 FDTV2-1-AA <00 > SRTAB255 ] — /
/
J2K250140-2-SAMP BR.10/24/02 BY.5/19/03 763 By 2037 2 te [2omdy,
T L o .
11/25/2002 08:30 AmtRec: 500P #Containers: 1 Scr Rst ﬂq‘xa: 5.92E+02 pCi/lL Beta: 4.86E+02 pCi/L
3 FDT9J-1-AA-B 200 2 SRTA8256 3iC >139 (%(e/{a?
J2K250000-402-BLK ' PR.10/24/02 BX.3/13/03 98 .4 c2on
11/25/2002 08:30 AmtRec: #Containers: 1 Scr Rst: ! Alpha: Beta:
4 FDT9J-1-AC-C STSC0837 [ ' vi
X ) . it/ .
J2K250000-402-LCS Q \ _ PR.9/16/02 BX.6/3/03 8'-}, é, 3 D 203 / V26 ’Oﬂ
11/25/2002 08:30 AmtRec: #Containers: 1 Scr Rst: Alpha: Beta: A
5 FDT9J-1-AD-C D STScesss RN 2137 (/Z@/éﬂol%
J2K250000-402-LCS PR.9/16/02 £1.6/3/03 9%, &
11/25/2002 08:30 AmtRec: #Containers: 1 \L Scr Rst: Alpha: Beta:
Comments:
b
~J
k1l Clients for Batch:
108302, FLUOR HANFORD IC Flour Hanford Inc , BGl, 48668
FDTVO1AA-SAMP Constituent List:
Sr-90 RDL: 2 pCi/L LCL:70 . UCL:130 RPD:20
DT9J1AA-BLK:
" STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, _ WO Cnt: 5
Richland Wa. r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added Page 1

ICOC v4.5.3.




11/27/02 11:42:30 AM

ICOC Fraction Transfer/Status Report

ByDate: 10/28/02, 11/28/02, Batch: '2329402', User: *All Order by BétchNbr,WorkOrderNbr,DateTimeAccepting

AC
SC
SC
SC
sC
sC
AC
AC

AC

232940«

Q Batch Work Ord CurStatus

CalcC

Accepting

Comments

SMITHP
WagarR
SMITHP
SMITHP
DAWKINSO
BlackCL

SMITHP
DAWKINSO
BlackCL

11/25/02 2:06:47 PM

tsBatched 11/25/02 12:37:31 PM
InPrep 11/25/02 2:06:47 PM
Sepi1C 11/26/02 5:27:54 PM
InCnt1 11/26/02 9:25:45 PM
CalcC 11/27/02 10:23:34 AM

11/26/02 5:27:54 PM
11/26/02 9:25:45 PM
11/27/02 10:23:34

ICOC_RADCALC v4.5.3.2
RICH-RC-5006 REVISION 4
RICH-RC-5006 REVISION 4
RICH-RD-0003 REVISION 3
RICH-RD-0003 REVISION 3

18

ACT Accepling Entry, SC. Status Change

STL Richiand
Richland Wa.

Page 1

Grp Rec Cnt: 4
ICOCFractions




