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Certificate of Analysis

Pacific Northwest National Laboratories
Sigma V Building
Richland, WA 99352

February 12, 2006

Attention: Dot Stewart

SAF Number . U06-004
Date SDG Closed . January 25, 2006
Number of Samples . Two (2)
Sample Type . Water
SDG Number . W04856
Data Deliverable . 15-Day / Summary

CASE NARRATIVE
I. Introduction

On January 25, 2006, 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 Pacific Northwest National Laboratories (PGW) specific lIDs:

PGW ID# STLR ID# MATRIX DATE OF RECEIPT

B 1116L7 HWANL WATER 1/25/06

B1lH6K3 HWAMD WATER 1/25/06

II. Sample Receipt

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

Ill. 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:
Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065
Laser Induced Phosphorimetry
Total Uranium by method RICH-RC-5058



Pacific Northwest National Laboratories
February 12, 2006

IV. Quality Control

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

QC and sample results are reported in the same units.

V. Comments

Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065:
The LCS, batch blank, samples, sample duplicate (B I1H6K3), and sample matrix spike (B 1 H6L7) results

are within contractual requirements.

Total Uranium
Total Uranium by method RICH-RC-5058:
The matrix spike in this batch was overwhelmed by the activity in the sample and a good recovery was
not achieved. The LCS, batch blank, samples, sample duplicate (B 1H6L7), and sample matrix spike
(B 1H6K3) results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy
data package has been authorized by the Laboratory Manager, or a designee as verified by the following
signature.

Reviewed and approved:

Hans Carman
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-1 34, 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 LOS 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 (ut) 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 (u2) 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/v n), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

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

STL Richland
rotGeneralinfo v3.72



Report Definitions
Action Lev 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.

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

Bias Defined by the equation (ResultlExpected)-lI as defined by ANSI N 13.3 0.

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

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

Total Uncert (#s) All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
u__ Combined of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the
Uncertainty, same units as the result.

(#s), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.
Factor
CRDL (RL) Contractual Required Detection Limit as defined in the Client's Statement Of Work or STL Richland "default"

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

Lc Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(l .645 *
Sqr-t(2*(BkgrndCntlBkgrndCntMin)/SCntNin)) * (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 zero.

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

MDCIMDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and 11 error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCntlBkgrndCntMin)/SCntNin) + 2.7 l/SCntMin) * (ConvFctl(Eff * Yld * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

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

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

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

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

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

RER The equation Replicate Error Ratio = (S-D)/[sqrt(TPUs2 + TPUd 2 )] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

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

Sum Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
Spec Rst(s) the results are in the same units.

Work Order The LIMS software assign test specific identifier.

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

STL Richland
rotGeiieraltnfo v3.72
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- STLAM Data ReviewNerification Checklist 2/10/2006 11:07:56 AM
IffENN M STLRADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6A260184,J6A260190; 02/09/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6026457; RTC99 Tc-99 by LSC

SDG, Matrix: U06-004,W04856; WATER

1.0~ -CO

1.1 Is the 1000 page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y No N/A

2.0 QC, NatNhA
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? YsN /

2.2 Are the QC appropriate for the analysis included in the batch? Y 7 No N/A

2.3 Is the Analytical Bat ch Worksheet complete; includes as aportevlu scount times, etcY No N/A

2.4 Does -the Worksheets include a Tracer Vial label for each sample? Ye No N/A

3.1 Is the blank results, yield, and MVDA within contract limits? Yv, No N/A

3.2 Is the LOS result, yield, and MDA within contract limits? Y 7 No N/A

3.3 Are the MS/MSD results, yields, and MDA within contract limits? Y 7 No N/A

3 .4 'Ar-e-thed-upli-cate resu-lt, y-ields-, and M -Aswi-thin contr-a-ct limits? -- - Ye No N/A

3.5 -Are the -sample -yields and MDAs wfithin contract imits? Y 7 No N/A

4.1 Were results calculated in the correct units?YeN N/

4.2 Were analysis volumes entered correctly? _ _Y7 No N/A

4.3 W~ere Y i-elds enitered correctly? Yes No N

4.4-Were -s pectra reviewed/imeet contract-ual-r----e----ts? --, No N/A

4.5Wer rw cunt rvieed oranoalisY7 No N/A

5.1 Are all nonconformances included and noted ? Yes No

5.2 Are all required forms filled out? Ye No N/A

5.3 -Wasthe co-rrect-methodolo-gyused? Y NoN/

5. 4 -Was tran scri p-tio nc-he-ck e d? Y 7 No N/A

5.5 Were all calculations checked at a minimum frequency? YV7 No N/A

5.6 Are worksheet entries complete and correct? Y7 No N/A

6.0- Cto-mment-s -on any N-o r-esponse: -----

First Level Review .Date ;?/,

QASRADCALCv4.8.18 Pg



smamS TL
Data Review Checklist

RADIOCHTEMISTRY
Second Level Review

OC Batch Number:.6 >2 G L(C

Review Item Ye \) ~ j N/A (
A. Sample Analysis
1. Are the sample yields within acceptance criteria?

2. Is the sample Minimum Detectable Activity <z the Contract

Detection Limit?______
3. Are the correct isotopes reported? ______

B. QC Samples
1. Is the Minimum Detectable Activity for the blank result!5 the/

Contract Detection Lim-it?
2. Does the blank result meet the Contract criteria?V

3. Is the blank result < the Contract Detection Lin-it?______

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 :S the Contract Detection

Limit?
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?"7_____
53. -Were all calculations checked at a minimum frequency

6. Were units checked? _____

Comments on any "No" response:

Second Level Review: Date: 7



STL Data ReviewNerification Checklist 2/9/2006 2:20:54 PMV
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6A260184,J6A260190; 02/09/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6026449; RUNAT UNat by KPA

SDG, Matrix: U06-004,W04856; WATER

1.0 COC
1.1 Is the ICOO page- complete-;' includes all app li cable analysis -, dates, ISOP numbers, a nd revisions? Y N /

2.0QCQBatchi
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y N /

2.2 Are the QC appropriate for the analysis included in the batch? Yy No N/A

2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Y~e No N/A

2.:4 Does the Workshiets iinlde 66a Trac e r__ Vial labelI for each s'ampl-e? Yes No

3.1 Is the blank results, yield, and MDA within contract limits? Y 7 N o N/A

3.2 is the LOS result, yield, and MVDA within contract limits? Yy No N/A

3.3 Are the MVS/MVSD results, yields, and MVDA within -contract limits? Yes N jN/A

3.4 Are-the duplicateresul-t, yi-el-ds, an-d-MDAs within-contract limits? ----_ ____ No N /A

3.5 Arethe sample yields and MVDAs within contract limits? Yes No N/A

4.1 Were results calculated in the correct units? Y 7 No N/A

4.2 Were analysis volumes entered correctly? Y j7 No N/A

4. eeYields- en-tered correctly? Yes No

4.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Y-- Weesetarvee/etcnrculrqieetNo- N/A

4.5- We-re raw co-unts r-eview-ed -for anomalies?_ e No N/A

5.0 Otfier,,
5.1 Are all nonconformances included and noted? Y 7 No N/A

5.2 Are all required forms filled out? ___Y7g No N/A

~, V -Y No N/A

5.4f -Was tr an scri-ptio n checked ?- Y 7 No N/A

5.5 Were all calculations checked at a minimum frequency? Yve7 No N/A

5.6 Are worksheet entries complete and correct? Y 7 No N/A

6.0 Ctommeints on anyo-esone

See NOM # 10-07501 for response to Item 3.3

First Level Review 4 >Date
STL Richland
QAS RADCALCv4.8.18 Page 1



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Re-view

OC Batch Numnber: c )Z

Review Item yes( No() N ()

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

2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
3. Are the correct isotopes reported?
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result:5 the

Contract Detection Limit?
2. Does the blank result meet the Contract cri teria?______

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

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

result < the Contract Detection Lim-it? ___________

5. Is the LCS recovery with contract acceptance criteria?______

7. Is the LCS Minimum Detectable Activity S the Contract Detection
Limit?
8. Do the MSIMSD 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

I6. Were uinits checked? ___________

Comments on any "No" response: -e-a-

Second Level Review: Date: ? C t3



Clouseau
Nonconformance Memo

NCMV #: 10-07501
NCM Initiated By: Matt Lardy Classification: Anomaly

Date Opened: 02/09/2006 Status: GILREVIEW
Date Closed: Production Area: Environmental - Prep

Tests: UNat by KPA
Lot Vs (Sample #'s): J6A,260184 (1),

QC Batches: 6026449
Nonconformance: Other (describe in detail)

Subcategory: Other (explanation required)

Problem .Decito Roo Caus

Name Date Description
Matt Lardy 02/09/2006 The matrix spike is out of limits. The sample activity exceeded the added spike by

about a factor of 10. Both LCS's are within limits and the blank and duplicate are
acceptable. The data will be reported.

Corctv Actio

Name Date Corrective Action
Matt Lardy 02/09/2006 Report the data.

Clen Noiicto Summar

Client Project Manager Notified Response How Notified Note

Response Response Note

Qult Asuac Verifcatio

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

Aprva Hitr

Date Approved Approved By Position

Date Printed: 2/9/2006 Page 1 of 1
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STL
Sample Check-in List

Date/Time Received:- l// ~ il

Client-_________ SDG #: 4.oar-' NA[ SAF #: --669~ NA[

Work Order Number: 7 ,f 2(, &,/P Chain of Custody # / ~ -%.',Z,7

Shipping Container 17D:_ Z21,T"S Air Bill # ____________

1. Custody Seals on shipping container intact? NA []Yes ,I'No I

2. Custody Seals dated and signed? NA []Yes fiNo

3. Chain of Custody record present? Yes L'No ]

4. Cooler temperature:____ NA I 5 .Vermiculite/packing materials is NA []Wet []Dry/J

6. Number of samples in shipping container:___________

7. Sample holding times exceeded? NAk<rYes [1No L

8. Samples have:
-___tape ___hazard labels
c, custody seals e- appropriate samples labels

9. Samples are:
__,fm good condition ___leaking

___broken ___have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA [1pH<2y pH>2 [1 adjusted pH [ ]

11. Sample Location, Sample Collector Listed? *ePIN

*For documentation only. No corrective action needed.Ye1No]

12. Were any anomalies identified in sample receipt? Yes []No

13. Description of anomalies (include sample numbers):___________________

Sample Custodian: .$/-Date:_______________

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by____________ Person contacted______________

[ No action necessary; process as is.

Project Manager________________________ Date_____________________

LS-023, 12/05, Rev. 6
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STL
Sample Check-in List

Date/Time Received:- 0/ 2,5' to /1 / "'

Client:____________ SDG#: -ci..4 NA[] SAF#: _O~ NA[]

Work Order Number:- /140 Chain of Custody# ~6of-f.7 /.

Shipping Container ID:- $4zf-- 22- / Air Bill # ____________

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

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

3. Chain of Custody record present? Yes[ No[]

4. Cooler temperature:_____ NA ~,' 5.Vermniculite/packing materials is NA []Wet []Dry ,V1

6. Number of samples in shipping container: / -

7. Sample holding times exceeded? NAX. Yes [] No []

8. Samples have:
_____tape ___hazard labels

(gcustody seals _,/-appropriate samples labels

9. Samples are:
AZ. in good condition ___leaking
___broken ___have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA []pH<2 A pH>2 [] adjusted pH [ ]

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

12. Were any anomalies identified in sample receipt? Yes []NOYJ

13. Description of anomalies (include sample numbers): ______________________

Sample Custodian: Date: 0/15 0 (

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by___________ Person contacted______________

[3 No action necessary; process as is.

Project Manager_______________________ Date___________________

LS-023, 12/05, Rev. 6
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2/10/2006 11:07:31 AM 1000 Fraction Transfer/Status Report
ByDate: 2/10/2005, 2/15/2006, Batch: '6026457', User: *ALL Order By Date'rimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6026457
AC CalcC GiroirB 2/2/2006 2:05:45 PM
SC wagarr IsBatched 1/26/2006 1:52:34 PM ICOCRADCALC v4.8.16
SC GiroirB InPrep 2/2/2006 2:05:45 PM RICH-RC-5065 REVISION 5
SC GiroirB PrepiC 2/6/2006 8:24:14 AM RICH-RC-5065 REVISION 5
SC DAWKINSO InCntl 2/6/2006 5:03:53 PM RICH-RD-0001 REVISION 3
SC BlackCL CalcC 2/7/2006 8:26:11 AM RICH-RD-0001 REVISION 3
AC GiroirB 2/6/2006 8:24:14 AM

AC DAWKINSO 2/6/2006 5:03:53 PM

AC BlackCL 2/7/2006 8:26:11 AM

AG: Accepting Entry; ST: tatus unange
STL Rich/and Grp Rec Cnt:4
Richland Wa. Pagel1 ICOCFractions v4.8.18
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2/9/2006 2:13:34 PM ICOC Fraction Transfer/Status Report
ByDate: 2/9/2005, 2/14/2006, Batch: '6026449', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6026449
AC Cntl C GiroirB 2/2/2006 2:05:41 PM
SC wagarr IsBatched 1/26/2006 1:52:34 PM ICOGRADCALC v4.8.16
SC GiroirB InPrep 2/2/2006 2:05:41 PM RICH-RC-5015 REVISION 4
SC GirojrB PrepIC 2/6/2006 7:51:07 AM RICH-RC-5015 REVISION 4
SC ScottM InPrep2 2/7/2006 4:49:53 PM RICH-RC-5015 REVISION 4
SC Scottm Prep2C 2/8/2006 10:19:51 AM RICH-RC-5015 REVISION 4
SC BarbosaH Cntl C 2/9/2006 1:31 :49 PM RICH-RC-5058 REVISION 6
AC GiroirB 2/6/2006 7:51:07 AM

AC ScotM 2/7/2006 4:49:53 PM

AC ScottM 2/8/2006 10:19:51

AC BarbosaH 2/9/2006 1:31:49 PM

A~U: A~ccepting Etruy, 777 Status Lunange
STL Richland Grp Rec Cnt: 5
Richland Wa. Pagel1 ICOC~ractions v4.8. 18


