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S TL
STL Richland
2800 George Washington Way
Richland, WA 99354

Tel: 509 375 3131 Fax: 509 375 5590Certificate of Analysis www.sti-inc.com

Fluor Hanford
1200 Jadwin Ave.
Richland, WA 99352

August 3, 2007

Attention: Steve Trent

SAF Number . 107-044, S07-006, S07-005, 107-043, A07-006
Date SDG Closed June 12, 2007
Number of Samples : Twenty (20)
Sample Type . Water
SDG Number . W05 182
Data Deliverable . 45-Day / Summary

CASE NARRATIVE

1. Introduction

Between April 26, 2007 and April 26, 2007 twenty water samples were received at STL Richland
(STLR) for radiochemical analysis. Upon receipt, the samples were assigned the following laboratory UD
numbers to correspond with the Pacific Northwest National Laboratories (PGW) specific IDs:

PGW ID# STLR ID# DATE OF RECEIPT MATRIX
BIN346 JOF74 6/5/07 WATER
BIN321 JOF75 6/5/07 WATER

B1INKN4 JOF8T 6/6/07 WATER
BINKL8 JOF8X 6/6/07 WATER
BINKM2 JOF81 6/6/07 WATER
BINKL4 J0F82 6/6/07 WATER
BINKP2 J0F95 6/6/07 WATER
BINKRO JOGAA 6/6/07 WATER
B1NKR4 JOGAG 6/6/07 WATER
BINKR8 JOGAH 6/6/07 WATER
B 1NKP6 JOGAN 6/6/07 WATER
BIN3T8 JOGAW 6/6/07 WATER
B1N3T7 JOGAl 6/6/07 WATER

Ledr in . -nrenal Severn Trent Laboratories, Inc.

STL RICHLAND 3



Fluor Hanford
August 3, 2007

BlN3V5 JOGA2 6/6/07 WATER
B1N3M2 JOP8M 6/8/07 WATER
B1N3M3 JOP8T 6/8/07 WATER
B1N3K7 JOP80 6/8/07 WATER
BIN2P2 JOP85 6/8/07 WATER
BIN3P2 JOP89 6/8/07 WATER
BINHXO JOV2L, 6/1207 WATER

IT. Sample Receipt

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

111. 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:
Gas Proportional Counting
Gross Alpha by method RICH-RC-50 14
Gross Beta by method RICH-RC-5014
Strontium-90 by method RICH-RC-5006
Gamma Spectroscopy
Gamma Spec (LL) by method RICH-RC-50 17
Iodine-129 (LL) by method RICH-RC-5025
Liquid Scintillation Counting
Technetium-99 by TE VA method RICH-RC-5 065
Tritium by method RICH-RC-5007
Laser Induced Phosphorinietry
Total Uranium by method RICH-RC-5058

TV. 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.

STL RICHLAND 4
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V. Comments

Gas Proportional Counting
Gross Alpha by method RICH-RC-5014:
Samples B INKN4, B1INXRO, B INKP6 and BlINJP6 DUP were analyzed with reduced volumes based on
elevated screen results. Except as noted, the LCS, batch blank, samples and sample duplicate (B INJP6)
results are within contractual requirements.

Gross Beta by method RICH-RC-5014:
The LCS, batch blank, samples and sample duplicate (B I NKIA) results are within contractual
requirements.

Strontium-90 by method RICH-RC-5006
The LCS, batch blank, samples and sample duplicate (B I N32 1) results are within contractual
requirements.

Gamma Spectroscopy
Gamma Spec LL) by method RICH-RC-50 17:
The LCS, batch blank, samples and sample duplicate (B 1N3K7) results are within contractual
requirements.

Iodine- 129 (LL) by method RICH-RC-5025:
The LCS, batch blank, samples and sample duplicate (B I N2P2) results are within contractual
requirements.

Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065:
The LCS, batch blank, samples, sample duplicate (BIN3T8), and sample matrix spike (B1N3T7) results
are within contractual requirements.

Tritium by method RICH-RC-5007:
The LCS, batch blank, samples and sample duplicate (B INKR4) results are within contractual
requirements.

Total Uranium
Total Uranium by method RICH-RC-505 8:
The LCS, batch blank, samples, sample duplicate (B INKN4), and sample matrix spike (B INKL8) results
are within contractual requirements.

STL RICHLAND 5
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1 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:

"Sherryl A. Adam r

(Project Manager

STL RICHLAND 6



Drinking Water Method Cross References
DRINKING WATER ASThI 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 5r89190 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 A m-241 (unless otherwise specifie in the case naratiwe)
The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narratiwe)

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 (u1) 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
included in the standard deviation.

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

TAL Richland
rrotceteralinfo v3.72
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Report Definitions
Action Lev An agree d 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)-l as -defined by ANSI N 13.30.

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

Count Error (#s) Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
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
Uncertirinty, 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
Sqrt(2*(BkgrndCntlBkgmdCntMin)/SCnMn)) * (ConiFctl(Eff4Yld*Abn*Vol) * lngrFct). 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.

1Lot-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((BkgmdCnt/BkgrndCntMin)/SCntMin) + 2.7 l/SCntMin) *(ConvFct/(Eff * Yid *' Abn * Vol) * lngrFct). 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 4321 C is
1.038.

Rst/MDC Ratio of the Result to the MDC, A value greater than I 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/TrotUcert 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(TPUs 2 + TPUd2)] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample..

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

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

Work Order The LIMS software assign test specific identifier.

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

TAL Richland
roi~eneralinfo v3.72
STL RICHLAND 8
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STL Data ReviewNe rifi cation Checklist 7/30/2007 10:02:47 AM09-60w -'TLRAIDIOCHEMISTRY, 
First Level Review

Lot No., Due Date: J7F070109,J7F070113; 0712712007
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 7165522; RALPHA-A Alpha by GPC-Amn
SOG, Matrix: W05182; WATER

1.1 Is the ICOC page compiete; includes all applicable analysis, daeSPnmesadrvsos YeN I
2.0 QC Batch2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? YV o /
2.2 Are the QC appropriate for the analysis included in the batch? 

YQ No N/A
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Ye No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? 

Yes No
3.0 QC & Samplies
3.1 Is the blank results, yield, and MDA within contract limits? 

Y N /
3.2 s t e L S re ult yild, nd DA ithi cotrat li its Ye No N/A

3.2 Ise the LOS/ results, yields, and MDA within contract limits?Ye 
NoN/3.3 Are the MSduct result, yields, and MDA within contract limits? 

Ye NoN/
3.4 Are the dumplaeret yields , and MDAs within contract limits? 

YV o /

4.0 Raw Data4.1 Were results calculated in the correct units? 
Y4  No N/A

4.2 Were analysis volumes entered correctly? 
YV o /4.3 Were Yields entered correctly? 
Y N /

4.4 Were spectra reviewed/meet contractual requirements? 
Yes No N

4.5 Were raw counts reviewed for anomalies? 
Y N /

5.0 Other
5.1 Are all nonconformances included and noted?YeNo 

/
5.2 Are all required forms filled out? 

Y N /
5.3 Was the correct methodology used? 

Y N /
5.4 Was transcription checked?YeN 

N/
5.5 Were all calculations checked at a minimum frequency? 

Yes No N
5.6 Are worksheet entries complete and correct?YeN 

NA
6.0 Comments on any No response:

First Level Review , 1. Date
STL Richland
:AS RADCALCv4827 

Page 1
STL RICHLAN



Data Review Checklist
RADIOCHEMIESTRY

Seicond Level kRview

00 Ba-tch Number: ~z

______Review Item Ys) NoN/(
A. Sample Analysis
1.. Are the sample yields within acceptance criteria?
2. Is the sample Mini-num Detectable Activity < the Contrac-t
Detection Limit?
3. Are the correct isotopes repor-ted?
B. QC Samples

2. Are allhe Miiudms filctale outvt o h lakrsl h
3.ntWact hetrecto inltoo sd
4. Was thbanresl minceeh otac rtra
3. Werte a calulto<stheCedrat aetionmitu?

6. Werte unis checkvedwt otrc cetncrtra
Comm tent on ainymNo esponsbe: ______________________________________Detection___

Secii? lvl e j ( ae

LS.0 D Bo t e . 10,S reut8/02l etacetnecrtra
9.L RTHD 43 ulct apl eut nildetacpac



-tWI= Data ReviewNerification Checklist 7/30/2007 10:08:15 AM
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J7F070109,J7F070113; 07/27/2007

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 7165524; RBETA-SR Beta by GPC-SrIY

SODG, Matrix: W05182; WATER

8.0 Correction Calculation Protocol Used. Ye No N/A
OK *1

8.01 The Appropriate Methods Were Used To Analyze the Samples Ye No N/A
OK ;

8.02 Final Results Are in the Appropriate Activity Units Ye No N/A
OK 4f

8.03 Batch Contains the Required QC Appropriate for the Method Ye No N/A
OK 7

8.04 The Correct Tracer and OC Vials Where Used in the Samples Ye No N/A
OK ;I

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Ye No N/A
OK 4/

8.06 At Least the Minimum Sample Volume Was Used Ye No N/A
OK 4/

8.07 The Correct Count Geometry was Used. Ye No N/A
OK 7v

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. Ye No N/A
OK 4/

8.09 Method Blank is within Control Limits. Ye No N/A
OK 4

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes No NI.
No Matrix Blanks (MB~ks) found in Batchl

8.12 Method Blank(E) <: OAS Limit Value (No B Frlag Necessary). Ye No N/A
OK 4/

8.13 OAS Specified Duplicate Equation Value within Control Limits. Ye No N/A
OK (RPD)

8.14 LCS within Control Limits. Ye No N/A
OK 4/

8.15 MLCS within Control Limits. Yes No N/.
No Matrix Spikes :MLCS) found in Batch! 4/

8. 16 MS within Control Limits. Yes NoN/
No Matrix Spike Samples (MS) tound in Batch! 7/

8.17 Tracer within Control Limits. Y No N/A

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) Ye No N/A
OK 4/

8.19 Sample Specifi.- MDC <= CRDL. Ye No N/A
OK 4

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag. Yes NoN/
No Limit Specified! 4/

8.22 Result < Mdc, Activity Not Detected, U Flag. Yes Nc N/A
Batch Positive Result => #7
JOF8TIAC BETA 1.6E+01 L:3.OE+00

JOF8X1 AC BETA 1.5E+01 L:3.OE+00
JOF821IAC BETA 1.7E+01 L:3,1 E+00
JOGAA1AC BETA 6.7E+00 L:2.8E+00
J0GAN1AC BETA 3.3E+01 L:3.OE+00

8.23 Result <= Action Level, when Defined. Ye No N/A
OK: No Action Level Found => BETA 4

OK; No Callin Level Found => BETA
8.24 Result + 3s >=0, Not Too Negative. Ye No N/A

OK 4

TIL Richland
_4 v4. . 7K 

Page 1



8.25 Counting Spectrum are within FWHM Limits. Yes No
No FWVHM found in Batch Data!

8.26 Instruments have Current Calibrations. Yes No N/A

8.27 Correct Count Library Used. Yes No N/~
No Count Library found in Batch Data!V

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versior?~*s No N/A

8.29 Instrument Check Source within Limits at the Time of Counting. (Not Applicable to this version. To be developed in later vveoIo N/A

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate. Ye No N/A
OK 4

First Level Revie 2 ,Jx~ Date 7~ J6
STL Richland
QASRADCALCv4.8.27 Page 2



Data Review Checklist
RADTOCTIEMLSTRY

Sec-ond Level Review

OC Batch Number: 7 4', i

Review Item Y=- ) N( NIA()
I. Are the saml inelds within acceptance criteria?
2. Is the sample Minimum Detectable Activity <the Cont-ract--
Detection Linit?
3. Are the c-orrect isotopes reported?
B. QC Samples

7. Is theLC Minimum Detectable Activity the Coankracuts Dthecto
LioitatDtcinLmt
8. Doe the blanSD resultsads meet acc tantrcc criteria?
9. Do the d euplt sample Cret aDyeldeet accptanc

C.ul O theCnrc eecinLmt

Co m mns one any So re sp it on se:c ___ __ __ __ __ __ __ __ __ __ ___ __ __ __ __ __ __ __ __ __

7 scond Leve Minim~ Deetal Acivi Date: Co2 1aq D.teti

LimitRc. 0 80
STL R ItheIJAN D 46ut n ilsmetacpac rtra



S7PL1=111 Data Review/Verification Checklist 72/0713:0P
III 15 RAIDIOCHEMISTRY, First Level Review 72/0713:0P

Lot No., Due Date: J717070107; 07/27/2007
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 7165521; RSR85907 Sr-85190 by GPC-7

SDG, Matrix: W05182; WATER

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

2.0 00 Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each samp!e listed on the 00 Batch Sheet? YeN N/

2.2 Are the 00 appropriate for the analysis included in the batch? Y4  No N/A

2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Y 7 No N/A

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

3.0 OC & SamnDles
3.1 Is tne blank results, yield, and MVDA within contract limits? Yr No N/A

3.2 Is the LOS result, yield, and MDA within contract limits? Y7 No N/A

3.3 Are the MS/MSD results, yields, and MVDA within contract limits? Yes No

3.4 Are the duplicate result, yields, and MDAs within contract limits? Y, No N/A

3.5 Are the sample yields and MOAAs within contract limits? Ye No N/A

4.0 Raw Data
4.1 Were results calculated in the correct units? YeNo N/A

4.2 Were analysis volumes entered correctly? Y(4 No N/A
4.3 Were Yields entered correctly? Y~ No N/A

4.4 Were spectra reviewed/meet contractual requirements? Y 7 No N/A

4.5 Were raw counts reviewed for anomalies? Y 7 No N/A

5.0 Other
5.1 Are all nonconforrnanoes included and noted? 

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

5.3 Was the correct methodology used? Y4  No N/A

5.4 Was transcription checked? Y7 No N/A

5.5 Were all calculations checked al a minimum frequency? Y7 No N/A

5.6 Are worksheet entries complete and correct? Y4  No N/A

6.0 Comments on any No response:

First Level R c i W3 Date

QAS_ RADCALCv4.8.27 Page 1



S TL
Data Review Checklist

RADIOCH-EMISTRY
Second Level Review

QC Batch Number: ~ ~ ~

Review Item Ye ) No ) N/A )A.K Sample- Analysis --- YsN /
1 . Are the sam le yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
3. Are the correct isotopes reported?
B. QC Samples
I . Is the Minimum Detectable Activity for the blank result:5 the
Contract Detection Limit?
.2. Does the blank result meet te Contract criteria?
3. Is the blank result < the Contract Detection Limit?
4. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
5. Is the LOS reoe wt ontract acceptance criteria?
7. Is the LCS Minimum Detectable Activity 5 theContract Detection
Limit?
8.* Do the NfSIMSD results and yelds meet acceptance criteria?
9. Do the duplicate sample results and yields meet acceptance

6, Wre unitso cheoacke nlddaandntd
Comet o? anaN"rsos: 

________________________________

Second~ ~ Lee 
noted?-2

4 ~ / JA 
at: CC~ 6.S0B A re v 10, reure/02sfledot

ST . WIHaND 
48 orcmthdl sd



r nAMErOMST Data Review/Verification Checklist 7/24/2007 2:41:28 PMSTL RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J7F1 10180; 07/27/2007
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 7165520; RGAMMA Gamma by GER

SDG, Matrix: W05182; WATER

1.0 COC
1.1 Is the 1000 page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Ye No N/A
2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the 00 Batch Sheet? Y4  No N/A

2.2 Are the 00 appropriate for the analysis included in the batch? Y 7 No N/A

2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Y N /
2.4 Does the Worksheets include a Tracer Vial label for each sample? VY No N/A

3.0 OC & Samples
3.1 Is the blank results, yield, and MDA within contract limits? Y No N/A
3.2 Is the LOS result, yield, and MDA within contract limits? Y No N/A

3.3 Are the MS/MSD results, yields, and MVDA within contract limits? Yes No N

3.4 Are the duplicate result, yields, and MDAs within contract limits? Y 7 No N/A

3.5 Are the sample yields and MODAs within contract limits? Ye7 No N/A

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

4.2 Were analysis volumes entered correctly? Ye7 No N/A

4.3 Were Yields entered correctly? Yes NoN

4.4 Were spectra reviewed/meet contractual requirements? Yey No N/A

4.5 Were raw counts reviewed for anomalies? Y? No N/A

5.0 Other
5.1 Are all nonconformances included and noted? Yes No
5.2 Are all required forms filled out? Y7 No N/A

5.3 Was the correct methodology used? Y, 7 No N/A

5.4 Was transcription checked? Y 7 No N/A
5.5 Were all calculations checked at a minimum frequency? Y7 No N/A

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

6.0 Comments on any No response:

First Level Review .tiA j j jJ Date
STL Richland
0AS-RADCALCv4.8.27 Page 1
STL RICHLAND 1



Data Re-view Checklist
RADIOCHEMyfsTPy

Second Level Revicw

PC Batzb TNumbtT: / > 6

A. QC Saple AniIs S

1. Is the sm Minimum Detectabl ActiT o the lanrt th
CottDetection Limit?
2. Does the blakre umt is t he !otrat riera

3Istebnkrst cteContract Detection Limit?
4. Ds the blank result- the. Contract tcin Limau hesml
3Istbakresult <~ the Contract Detection Limit?

5. Is the LCS recovrry with contract acceptance criteria?
7. Is the LOS Minimum De-tectable Activity 5 theContract Dtection
Limit?
8. Do the MSI'MSD results and yields meet accptance criteria?
9. Do the cuplicate sample results and yields meet acceptance
criteria?

5. Were all calculations checked at a mininmum frequency?

Comments on any "No" response: _________________________________

Second Level Reve l~ 
Date:_____

STL RI& Ifz -'tv- 10, 8/02 50



S E E!STL Data Review/Verification Checklist 7/30/2007 12:27:36 PM
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J7F0701 07,J7F1 10184,J7F1 10185,J7F1 1O180,J7F1 30132; 07/27/2007
Client, Site: 384868; PGW 615HANFORD HANFORD
00 Batch No., Method Test: 7165518; RGAMLEPS Gamma by LEPS
SDG, Matrix: W05182; WATER

1.0 COO
1.1 Is the ICOG page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y N /

2.0 00 Batch
2.1 Do the Summary,/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y 7 No N/A
2.2 Are the 00 appropriate for the analysis included in the batch? Y No N/A
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? YeN N/
2.4 Does the Worksheets include a Tracer Vial label for each sample? Ye, No N/A

3.0 QC & SamDies
3.1 Is the blank results, yield, and MDA within contract limits? Y No N/A

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

3.3 Are the MVS/MSD results, yields, and MDA within contract limits? Yes No N

3.4 Are the duplicate result, yields, and MDAs within contract limits? YeNo N/A
3.5 Are the sample yields and MDAs within contract limits? Y4  No N/A

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

4.2 Were analysis volumes entered correctly? Y4  No N/A
4.3 Were Yields entered correctly? Yes No N

4.4 Were spectra reviewed/meet contractual requirements? Ye No N/A
4.5 Were raw counts reviewed for anomalies? Ye7 No N/A

5.0 Other
5.1 Are all nonconformances included and noted? Yes No Nr
5.2 Are all required forms filled out? Y 7 No N/A

5.3 Was the correct methodology used? Y7 No N/A

5.4 Was transcription checked? Y4  No N/A.

5.5 Were all calculations checked at a minimum frequency? Y4  No N/A
5.6 Are worksheet entries complete and correct? Ye No N/A

6.0 Comments on any No response:

First Level Rei Date_
SLRichland

_)SRAOCALCv4.8.27 Page 1



Data Review Checklist
R.ADI0CHEMJSTphy

Seirond Level Review

P0 Batch Number:

_________ Review ItemYs ) No(/A()
A-. Sample Analysis
1.. Are tbe sample yields within acceptance criteria?
2. Is the saLmple 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 S the
Contract Detection Limit?
2.. Does the blank result meet the Contract criteria?
3. Is the blank result < the Contr-act Detection Limit?
4, Is the blank result > the. Contract Detection Limit but the sample
result < the Contract Detection Limit?
5. Is the LOS recover with contract acceptance criteria?
7. is the LCS Minimumn Detectable Activity :5 the Contract Detection
Limit?
8. Do the S/MSD results and yields meet acceptance critria?-
9. Do the duplicate sample results and yields meet acceptance

5. Wre all calui ons checed at amnrmr reuu

6. Were units checked?

Comments on any "No" response: __________________________________

Second L,'-vel Rev] 
Date: 61.4

LS-038B3 Rev. 10, 8/02
STL RICHLAND 52



S TL Data Review/Verification Checklist 7/27/2007 4:03:41 PMV
RADIOCHEMISTRY, First Lever Review

Lot No., Due Date: J7F0701 07,J7F0701 17,J7F1 101 80,J7F1 30132; 07/27/2007
Client, Site: 384868; PGW 615HANFORD HANFORD
OC Batch No., Method Test: 7165500; RTC99 Tc-99 by LSC

SDG, Matrix: W05182; WATER

8.0 Correction Calculation Protocol Used. Ye, No N/A
OK

8.01 The Appropriate Methods Were Used To Analyze the Samples Ye No N/A
OK

8.02 Final Results Are in the Appropriate Activity Units Ye No N/A
OK 7

8.03 Batch Contains the Required OC Appropriate for the Method Ye No N/A
OK

8.04 The Correct Tracer and OC Vials Where Used in the Samples Ye No N/A
OK 7

8.05 Sample was Aporopriately Traced Before or After Fractionating the Sample Ye, No N/A
OK 7

8.06 At Least the Minimum Sample Volume Was Used Ye No N/A
OK

8.07 The Correct Count Geometry was Used. Ye No N/A
OK

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved, Ye No N/A
OK V7

8.09 Method Blank is within Controf Limits. Y 7 No N/A

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes No N/4
No Matrix Blanks (MBlks) found in Batch! 4/

8.12 Method Blank(s) <QOAS Limit Value (No B Flag Necessary). Ye No N/A
OK 7

8.13 OAS Specified [Duplicate Equation Value within Control Limits. Yes N N/A
RPD > UCL: 20.0=> JOGAWlAC TC-99 73.0 (RPD) 7

8.14 LCS within Control Limits. Ye No N/A
OK

8.15 MLCS within Control Limits. Yes NoN/
No Matrix Spikes (MLOS) found in Batch! 4

8.16 MS within Control Limits. Y 7 No N/A

8.17 Tracer within Control Limits. Yes No
No Tracers found in Batch!

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) Yes No
No Tracers found in Batch!

8.19 Sample Speciftc MDC <= CRDL. Ye No N/A
OK 4

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag. Yes No /
No Limit Specified!

8.22 Result <Md~c, Activity Not Detected, U Flag. Ye No N/A
No Positive Results
OK Caic_ DL Not Calculated

8.23 Result <= Action Level, when Defined. Ye No N/A
OK; No Action Level Found => TC-99 Z/

OKI No Callin Level Found => TC-99
8.24 Result +s 3s >=O, Not Too Negative. Ye No N/A

OK 4/
8.25 Counting Spectrum are within FWHM Limits. Yes No

No FWHM found in Batch Data! 4

STL Richland
OAS RADCALCv4.8.27 Pg



8.26 Instruments have CGurrent Calibrations. Yes No N/A

8.27 Correct Count Library Used. YsN t
No Count Library found in Batch Data! YsN

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versiOrts No N/A

8.29 Instrument Check Source within Limits at the Time of Counting. (Not Applicable to this version. To be developed in later Vosoo N/A

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate. Ye No N/A
OK

First Level Revie#1; (, Date1h L7/IL
STL Richland
DAS-RADCALCv4.8.27 Page 2



Data Review Checklist
RADIOCHEM1STRY

Second Level Review

P0 Batch Number:

Review It=mYs o() NAA. Sample Analysis N (
I.. Are the s Mle yields withiz acce tance cnitern?
2. is the sample Minimum DeCtectable Activity < the Contract
Detection Limit?
3. Are the correct isotopes reporled?
hS. QC Samples

5. Werte ai]icalculatiosceckbed Ataiim fore lanc ?e h

C o m me ns one b an y N resp e t h o n: c criteria?_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Second Lhevan elt hei 7 Contract. 
Datetio Liit

4S O , e v lan re ut8/e02n r c eec o i i uti ,s m lresul <IHLN 
55 otatDeeto~m



STLASO Data ReviewNerification Checklist 6/25/2007 2:19:31 PM
SUMM ST LRADIOCHEMISTRY, First Level Review

Lot No., Due Date: J7FO70113; 07/27/2007

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 7165526; RTRITIUM H-3 by LSC

SDG, Matrix: W05182; WATER

8.0 Correction Calculation Protocol Used. Yev N o N/A
0 K 4

8.01 The Appropriate Methods Were Used To Analyze the Samples Ye No N/A
OK

8,02 Final Results Are in the Appropriate Activity Units Ye N o N/A
OK

8.03 Batch Contains the Required 00 Appropriate for the Method Ye No N/A
OK

8.04 The Correct Tracer and 00 Vials Where Used in the Samples Y No N/A
OK

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Ye No N/A
OKV

8.06 At Least the Minimum Sample Volume Was Used ,J ,j ~Yes N, N/A
Analysis Volume => JOGAG1AA 5.00<10.00 7XK

JOGAH1AA 5.00<10.00 O:VB (yL-

8.07 The Correct Count Geometry was Used. Yes N N/A
Count Geometry => J0291 1AF SVPi 5/5<>SVP10/10 ;7j
J02911AG SVPI5/5<>SVP1O/10 7)) (2"'
JO2911AA svP15/5<>SVP 10'10// i
J02911lAC SVP15/5<>SVP1O/10
J02911lAD SVP15/5<>SVPlo/l00
J02911lAE SVP15/5<>SVP1O/'10
JOGAG1AA SVF15/5<>SVPIO/10
JOGAGlAD SVP15I5<>SVP10/l0
JOGAHIAA SVP15/5<>SVP1O/l0 Q:VC

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. Yy No N/A
OK

8.09 Method Blank is within Control Limits. Ye No N/A
OK

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Ye No N/A
OK

8.12 Method Blank(s) <QOAS Limit Value (No B Flag Necessary). Y 7 No N/A
OK

8.13 OAS Specified Duplicate Equation Value within Control Limits. Y No N/A
OK (RPD)

8.14 LOS within Control Limits. Yy No N/A
OK

8.15 MLCS within Control Limits. Ye No N/A
OK

8.16 MS within Control Limits. Yes No /
No Matrix Spike Samples (MS) found in Batch!

8.17 Tracer within Control Limits. Yes No N/si
No Tracers found in Batchl VI

8.18 Samples are abovie Minimum Tracer Yield (No Failed Samples) Yes No Ni
No Tracers found in Batch! 4/

8.19 Sample Specific MDC <= CRDL. Y4  No N/A
OK

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag. Yes No AV&

No Limit Specified!
8.22 Result < Mdc, Activity Not Detected, U Flag, Ye No N/A

No Positive Results
OK Calcc DL Not Calculated

STL Richland
CAS-RADCALCv4.8.27 
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8.23 Result <= Action Level, when Defined. Ye No N/A
OK; No Action Level Found => H-3

OK; No Callin Level Found => H-3
8.24 Result +~ 3s >=O, Not Too Negative. Ye~ No N/A

OK
8.25 Counting Spectrum are within FWHM Limits. Yes NoN/

No FWHM found in Batch Data!
8.26 Instruments have Current Calibrations. Yes No N/A

8.27 Correct Count Library Used. Yes No N/.
No Count Library found in Batch Data!V

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versioros No N/A

8.29 Instrument Check Source within Limits at the Time of Counting. (Not Applicable to this version. To be developed in later vvow. N/A

8.3 Comments:

8,31 Results Blank Subtracted as Appropriate. Ye No N/A
OK 4

First Level Review ______________________ Date d 1 -7 l

PTL Richland
2AS-RADCALCv4.8.27 Pg
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m o m ST L Data Rview Chcklist

RADIOCCHEMS TRY
Sncond Level Review

QC Batch hNber:

Review ItemYs() N(/A()
A . Sample Analysis
1., Are the saml ieldswNithin accertancz critc.ia?
2. lIs the, sample Mlinimumn Detectable Activity < the Cantract
Detection Limit? 

-

3. Are the- correct isotopes re orttd?

7. Is theLC Minimum Dtctabc Activity th blan ct Detectthe
LCoitatDtcinLmt
2. Dot the MS/MSD esults ad theld Contaccptac rtra
3. Do the dula et <amtle Crest aDeldeet accptanc

2rell e uir fonrms frrcile oit?
5. Ws the Lcorrectvr weitodoontac acused? cimra
1. Ws tanscriti m eetbeAtvtytL ot atrt~t

5. Woea clulatiosml hekudlt an yiieumsfreqecenc

6. Wesransipt checked?

Comments on any "No" response:___________________________________

Secornd Level Rcyev e ~ 6.C_-j-...______ Date: ~ c'

STL RIcIA RL 1. J0 58



STL Data ReviewNerification Checklist 8/1/2007 10:52:12 AM
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J7FD70109,J7F070113,J7F11018O; 07/2712007
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 7165519; RUNAT UNat by KPA
SDG, Matrix: W05182; WATER

1.0 COC
1.1 Is the ICOjC page complete, includes all applicable analysis, dates, SOP numbe rs, and revisions? Y. No N/A
2.0 QC Batch
2.1 Do the Summary,'Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? YoNo N/A
2.2 Are the QC appropriate for the analysis included in the batch? Y7 No NIA
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? YV o I.7 N /2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes NoNr
3.0 QC & Samnles
3.1 Is the blank results, yield, and MDA within contract limits? Y No N/A

3. I te CSreul, iedad DAwihi cntac lmisV7 N3.3 Are the MCS/ results, yields, and MDA within contract limits? Y 7 No N/A
3. A e he d plcae e ul, ied, nd MD s ihi c nta t imts 

7  N /3.5 Are the Msml esl, yields , and MDA within contract limits? Y. No N/A

4.'0 Raw Data
4.1 Were results calculated in the correct units? 

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

Ye7 No N/A
4.3 Were Yields entered correctly? 

Y. No N/A
4.4 Were spectra reviewed/meet contractual requirements? Y 7 No N/A
4.5 Were raw counts reviewed for anomalies? 

Ye7 No N/A

5.0 Other
5.1 Are all nonconforniances included and noted? Yes No N
5.2 Are all required forms filled out? 

Y N /
7 N /5.3 Was the correct methodology used? 

Y oV/
NoN/5.4 Was transcription checked?YeN 

N/
Y7 N /5.5 Were all calculations checked at a minimum frequency? Yes No

5.6 Are worksheet entries complete and correct? Ye No N/A
6.0 Comments on any No response:

lFirst Level Review 
Date-

FTL Richand 

P g
AS_RADCALC4.8.2j'Pae
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Data Review Checklist
RADIOCHIEMISTRY

Second Level Review

OC Batch Number: 7/ J i

Review Item Ye ') No (1 L
A. Sample Analysis
L. Are the sample yields within acceptance criteria? ______

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

3. Are the correct isotopes reported?I

E. 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 criteria?7 ____

3, Is the blank result < the Contract Detection Limit? 2T
4, Is the blank result > the 'Contract Detection Limit but the sample
Tesult <C the Contract Detection Limit?
5. Is the LOS recovery with contract acceptance criteria? _____

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

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

C. Other
1. Axe all Nonconformances included and noted?
1.-&e all required fotsFilled out?............-_ _

3. Was the correct methodolog used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?IZ!_ ________
Comments on any "No" response: _______________________________

Second Level Rei~ ~ ~Date:Zd 7

LS-038B, Rev. 10, 8/02
STL RICHLAND 60
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Sample Check-in List

Date/Time Received: t~~~ 7 /.5 s/

Client:________ SDG #: A-20~ -NA []SAF#4: NA [)A

Work Order Number: 7<I',0"/wo 7 Chain of Custody# - ~/- /'

Shipping Container lID:_________ Air Bill # ______________

I. Custody Seals on shipping- container intact? NA[) Ye JNo[)

2. Custody Seals dated and signed? NA[) YesK~{No []

I. Chain of Custody record present? YesV No[L)

4. Cooler temperatur-: - NA j/ 5.Vermiculitel/packing- materials is N&pj' Wet )Dry

6. Number of samples in shipping container:__________

.7. Sample holding times exceeded? NAV~%Yes [) No[

8. Samples have:
-tape ____.hazard labels
-__custody seals /.appropriate samples labels

9. Samples are:
cy....j ood condition ___leaking

-__broken ___have air bubbles
(Only for samples requiring head space)

10. Sample plH taken? NA [] pH<21%4 PH>3,r5 pH>9

11. Sample Location, Sample Collector Listed? * Yes4 No [
*For documentation only. No corrective action needed./

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

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

Sample Custodian: #1 z 10 Date: 0 5' 7

ClientSampIc ID Analysis Re qiested Condition Comnments/Action

Client Informed on b____________ Person contacted_______________

INc, action necessary, process as is.

Project Manager- Date_____________________

LS-023. 9/03, Rev. 5

STL RICHLAND 63



oc c

P 11 It 1 1 1

z ~CN N
rAv v iIi

o0 0.0.

400

.- oo0

~26 0

IL CO

m Im
> t.

If)<f

0 0-

6A E

aT7

-o 
gL C.

LL w

.z z
- .- ~L6

12 -M41 1



00 0 'l
,.. z

0 0

Z IMi IM I I 4mIC=

c 4 ~ C')

~ d M00

a _h

0'~4, ~ ~ '6~ -

- E

oL

~I.4 
,,C.

I-0

CL(LV

E 1

Z, F- Fz
(j90 

0



0~ c~

bD:

oo -Z

V

cjr

0 cm

U-j
E co

6C6

z (

Lim V V.
C6 T I



000

1-. 0

r- 0- 0

C400

oz_

E- -- - .

0 0

'K0

V _

ol

00m
C6.

T--R 
I0



Sample Check-in List

Date/Time Received: 1 ,? 5 f

Client:________ SDG i: A)QI~d 5- "; NA[] SAF#: 7-X NA[J

Work Order Number: J " 71)& ~ Chain of Custody#~ 7~ ~ ~~ 9 S

Shipping Container ID:__________ Air Bill # _____________

1. Custody Seals on shipping container intact? NY Yes() No[]

2. Custody Seals dated and signed? NA//A'Yes[H No[)

3. Chain of Custody record present? Yes,/) NoH

4. Cooler temperature: _ NAA 5.Vermiculitelpacking materials is NA /J Wet HDry

6. Number of samples in shipping container:____

.7. Sample holding times exceeded? NA% Yes HNoH

8. Samples have:
-tape ____hazard labels
-custody seals .... 6appropriate samples labels

9. Samples are:
....... in good condition ___leaking

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

10. Sample pH- taken? NA fJ pH<2 1 ' pH>2 [I pH->9 [I

11. Sample Location, Sample Collector Listed? * YesV Nol
*For documentation only. No corrective action needed./

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

13. Description of anomal ies (include sample numnbers):__________________

Sample Custodian:.4.,fr Date: £ 6i

Client Sample ID Analysis Re iiested Condition Commenis/Action

Client Informed on - by____________ Person contacted_____________

[I No action necessary; process as is.

Project. Manager______________________ Dale__________________

LS-023, 9/03, Rev. 5
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S ample Check-in List

Dt/ieRecevd:J1/L2

Cliena~ S DG#& /" NA[ SAF #1L1 NAL

Work Ore m HT '1 Chain Of Custody # J-D01 -a(o 9)) )1 ] L 21 L~I,'

Shipping Container D__________ Air Bill #______________

1. Custody Seals on shipping container intact? NA [I Yes /NoL

2. Custody Seals dated and signed? NA LIYes No

3. Chain of Custody record present? Yesy No L

4. Cooler temperature: NA/f 5.Vtrn-iiculit lcpacking materials is NA/I WetL)DryL

6. Number of samples in shipping container:___________

-7. Sample holding times exceeded? NA/ Yes LINo [

8. Samples have:
-tape -hazard labels
___custody seals __,appropriatc samples labels

9. SamIls are:
ijn good Condition ___leaking

___broken __have air bubbles

(Only for Samples requiring head space)

10. Sample pH taken? NA LI pH<c2/k pH>2 [I pH>9 L

11. Sample Location, Sample Collector Listed? Ys N
*For documentation only. No corrctive action needed.

12. Were any .anomalies identified in sample receipt? Yes (NolJ4

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

Sample Custodian:--;,, Date: 7

Client Sample ID Analysis Re ijested Condition Comments/Action

Client Informed on by____________ Pc~son contacird_______________

N 'o action neccssary. process -as is.

PoetManage__________________________ Date- (b .21
L-S-023. 9/03, Rev. 5
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Sample Check-in List

Daterime Received:-el''( ~

Client: P - - SDG #: Ic-C-5:"'-_NA [] SA. #: 5: 74>5 NA []

Work Order Number:_77,r -7c<4 // 7 Chain of Custody # 6 -53'

Shipping Container ID:__________ Air Bill # ______________

I . Custody Seals on shipping container intact? NA f] Yesk No[

2. Custody Seals dated and signed?NA[Ye 3No[

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

4. Cooler teMperature: _ NAIJ4 5.Vermiculitelpacking materials is NAJ< We[ I] Dry LI

6. Number of samples in shipping container: 3
.7. Sample holding times exceeded? NA/I] Yes [No [)

8. Samples have:
-___tape ___hazard labels

___custody seals /prra e sples labels

9. Samples are:
..... in good condition ijeaking
-__broken ___have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA~l pHF2 '1 pH.>2 [3 p->9 [

11. Sample Location, Sample Collector Listed? *Ys N
*For documentation only. No corrective action needed.Ysj1No3

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

13. Description of anomalies (include sample numbers):

Sample Custodian:J~ Date: 1' 6'6 1

Client Informed on -by___________ Person contzcted______________

3No action necessary; process as is.

Project Manager__________________________ Date_____________________

LS-02_3, 9/03. Rev. 5
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Sample Check-in List

DattrTimeRectivtd:_ U 6 0'7

Client:s i.-)&L-- SDG#: _NA] SAF#'t1~ N [

Work Ordr Number:J7 F//0'Y~ Chain of Custody O -L75 q 6 )

Shipping Container ED:_________ Air Bill # _____________

1. Custody Seals on shipping container intact? NA [] Ye>$f No [ ]

2. Custody Seals dated and siglned? NA [] Yesx No [ ]

3. Chain of Custody record present? YesY<No [

4. Cooler temperature:_____ NAYJA 5.Veriniculitepacking materials is NAyI Wtt[ Dry

6. Number of samples in shipping container:__________

.7. Sample holding times exceeded? NA/!] Yes I]No ]

S. Samples have:
tape hazard labels

-custody seals . zappropriate samples labels

9. Samples are:
'/i good condition ___leaking

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

10. Sample pH taken? NA 1] pH<2j p11>2 [ pH>9

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

12. Were any anomalies identified in sample, receipt? Yes [ O 1o4

* 13. Description of anomalies (include sample numbers):-

Sample Custodian:_ ' X A1 br44 Date: O6 Y l,6&O 7

Cjernt Samplec ID Analysis Re qested Condition Comments/Action

Client Informed on by____________ Person contacted______________

IN:) action necessary: process is is. -

Proj eel. Manngrr Date__L

L-S.023. 9/03, Rev. 5
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MMM ST L
Sample Check-in List

Datefrime Received:- ~ 01 0-0 I'

Client:_?'_ j SDG#:VO S71' 2 _NA[) SAF # 01 NA t3

WorkC)dr Numben________ Chain of C ustody # 01 - 5 0 q'

Shipping, Container ID:_________ Air Bill # _____________

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

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

3. Chain of Custody record present? YesA No [

4. Cooler temperature _____ NA 5.Vtrmriculitrepacking matrials is NAWet Dry]

6. Number of samples in shipping container': - ~ ~ ~ ~ --- x

.7. Sample holding times exceeded? NA [/Ye-s [ No[I]

S. Samples have:
-tape ___hazard labels

custody seals _,appropriate samples labels

9. Samples are:
/in good condition leaking

___broken ___have air bubbles
(Ornly for samples requiring head spact)

10. Sample pH taken? NA H p 2. pH>2 [1 pH>9

11. Sample Location, Sample Collector Listedi? * Yes KNo [
*For documentation only. No corective action needed.

12. Were any anomalies identified in sample receipt? Yes HNOf

13. Description of anomalies (include sample numbers):

Sample Custodian: , A't . -V4 Date: 07~*(
Cln Sa cl ID Analysis Requiested Condition Comaments/Action

Client Informed on by____________ Person contacted______________

No action necessary-, process as is.

Project Manager-._____________________ Dale (/ / ) K
L-S-023. 9/03, Rev 5
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Sample Check-in List

DaterTime Recei ved (O D
Client:T SDG# NA[ SAF #'0W YU NA[

Work Order Number: ~J7/6 ~Chain of Custody #

Shipping Container ED:_________ Air Bill #______________

1. Custody Seals on shipping container intact? NA [3) Yes,,JNo[

2. Custody Seals dated and signetd? NA [3] YesJ4NoV

3. Chain of Custody record present? Yes XNo[

4. Cooler temperature: - NA4] 5.Vtrrniculitelpacking materials is NAJ Wet [3Dry [

6. Number of samples in shipping container: _ 2-0~~"

-7. Sample holding- times exceeded? NAK Yes[]i No(]3

8. Samples have:
-__tape ___hazard labels
custody seals __Z appropriate samples labels

9. Samples are:

-An good condition ____laking
___broken -have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA [3 pH'ck p1> 2 [3 p1>9 [

IL. Sample Location, Sample Collector Listed? *Ye~<No L
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes [3N11

13. Description of anomalies (include sample numbers):

Sample Custodian: J4.1 , V(4' Date: 6Z -k -c 7
in wpeID Analysis Re qested Condition CommentsAction

Client informned on- - by_____________ Person contacted_______________

No action ncerssary; process as is.

Project ManagEr__ Date- U.

LS4J23, 9/03, Re-. 5

STL RICHLAND 86
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Sample Check-in List

Date/Time Rtceivtd: ciJ o ID 014-

Client:-; IJ S D G# t -5
5  iA( SAF #: nAD(PNA[]

Work Order Number: J7 /O 3 2Chain of Custody # A.7 0h(

Shipping Containcer ID:_________ Air Bill # ______________

Custody Seals on shipping container intact? NA [ Yes.V No [

2. Custody Seals dated and signed? NA [ ] Yrs4 No[I

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

4. Cooler temperature: NA 7 " 5.Vermiculitelpacking, materials is NA{4'Wet ~)Dry [

6. Number of samples in shipping container:

.7. Sample holding times exceeded? NA/VYes I)No

8. Samples have:
tape ___hazard labels

___custody seals = ~ppropriate samples labels

9. 71,> good condition ___leaking

___b:oken ___have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA (2 pHk pH>2 [I pH.>9 [I

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

12. Were any anomalies identified in sample receipt? Yes [) X

* 13. Description of anomalies (include sample numbers):-

Sample. Custodian: 4 4> '4Date: 6~ / 7

Client Sample ID_ { Analysis Requested Condition Cormments/Action

Client Informed on by____________ Person contacted______________

[IND action necessary; process as is.-

Pro ic: Manager________________________ Date__________________

L-S-023, 9/03, Rev. 5
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7/30/2007 10:01:55 AM 1000 Fraction Transfer/Status Report
ByDate. 7/30/2006, 8/4/2007, Batch: '7165522', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
7165522-
AC Revi C BockJ 7/19/2007 12:36:54
SC wagarr IsBatched 6/14/2007 4:42: 18 P M ICOC RADCALC v4.8.26SC BockJ inPrep 7/1 9/2007 12:36:54 PM RICH--RC-5015 Revision 6SC BockJ PrepiC 7/19/2007 12:43:28 PM RICH--RC-5014 REVISION 7SC AshworthA InPrep2 7/26/2007 1:39:23 PM RICH--RC-5014 REVISION 7Sc AshworthA Prep2C 7/2712007 12:32:14 PM RICH-RC-5014 REVISION 7SC DAWKINSO CalcO 7/27/2007 5:24:53 PM RICH.-RD-0003 REVISION 5SC NortonJ RevlC 7/30/2007 9:54:26 AM RICHRC0O02 REV7
AC BockJ 7/19/2007 12:43:28
AC AshworthA 7/26/2007 1:39:23 PM

AC AshworthA 7/27/2007 12:32:14
AC DAWKINSO 7/27/2007 5:24:53 PM
AC NortonJ 7/30/2007 9:54:26

AU: Accepring Ewr >T-,: rawus Lunange
STL Rich/and 

Grp Rec Cnt:6Richland Wa. Page 1 COCIractions v4.8.27
STL RICHLAND 91-
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7/30/2007 10:07:33 AM 1000 Fraction Transfer/Status Report
ByDate: 7/30/2006, 8/4/2007, Batch: '7165524', User: *ALL Order By DateTIMeAccepting

0 Batch Work Ord CurStatus Accepting Comments

7165524
AC CalcC 13ockJ 7/19/2007 12:27:07

Sc wagarr IsBatched 6/14/2007 4:42:18 PM ICOGRAOCALC v4.8.26
SC BockJ InPrep 7/1 9/2007 12:27:07 PM RICH-RC-5015 Revision 6
SC BockJ PreplC 7/19/2007 12:33:08 PM RICH-RC-,5014 REVISION 7
SC AshworthA InPrep2 7/26/2007 1:39:19 PIM RICH-RC-5014 REVISION 7
SC AshworthA Prep2C 7/27/2007 12:32:35 PM RICH-RC-5014 REVISION 7
SC StringerR In~nti 7/27/2007 12:40:10 PM RICH-RD-0003 REVISION 5
SC DAWKINSO CalcO 7/27/2007 4:40:48 PM RICH-RD-0003 REVISION 5

AC BockJ 7/19/2007 12:33:08

AC AshworthA 7/26/2007 1:39:19 PM

AC AshwarthA 7/27/2007 12:32:35

AC StringerR 7/27/2007 12:40:10

AC DAWKINSO 7/27/2007 4;40:48 PM

AC;: Accepting Etruy; .ou. Status oCnange
STL Richland Grp Rec Cnt: 6

Richland Wa. Page 1 ICOOFractions v4.8.27
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7/26/2007 1:34:20 PM 1000 Fraction Transfer/Status Report
ByDate: 7/26/2006, 7/31/2007, Batch: '7165521', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

7165521
AC CalcC BockJ 7/13/2007 11:30:30
SC *agarr IsBatched 5/14/2007 4:42:18 PM ICOC-RADCALC v4.8.26
SC BockJ InPrep 7/13/2007 11:30:30 AM RICH-RC-5017 Revision 6
SC Bock) Prep 1C 7/13/2007 11:36:13 AM RICH-RC-5016 REVISION 7
SC ManisD) InSepi 7/13/2007 11:48:40 AM RICH-RC-5006 REVISION 7
SC ManisD) SepiC 7/17/2007 5:06:26 PM RICH-RC-5006 REVISION 7
SC DAWKINSO InCntl 7/17/2007 5:10:59 PM RICH-RD-0007 REVISION 6
SC DAWKINSO CntlC 7/17/2007 7:43:42 PM RICH-RD-0007 REVISION 6
SC ManisD) Sep2C 7/24/2007 5:50:37 PM RICH-RC-5071 REVISION 5
SC DAWKINSO InCnt2 7/24/2007 7:03:29 PM RICH-RD-0003 REVISION 5
SC BtackCL CalcO 7/26/2007 9:41:34 AM RICH-RD-0003 REVISION 5
AC BockJ 7/13/2007 11:36:13

AC Man isD 7/13/2007 11:48:40

AC ManisD) 7/17/2007 5:06:26 PMA

AC DAWKINSO 7/17/2007 5:10:59 PIM

AC DAWKINSO 7/17/2007 7:43:42 PM

AC ManisD) 7/24/2007 5:50:37 PM

AC OAWKINSO 7/24/2007 7:03:29 PM

AC BIackCL 7/26/2007 9:41:34

AC BIackCL 7/26/2007 9:44:07

Aiw : ACCeptlng tnffy; --C brarus unange
STL Richland Grp Rec Cnt: 10
Rich/and Wa. Pagel1 ICOCFractions v4.8.27
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7/24/2007 2:40:58 PM 1000 Fraction Transfer/Status Report
ByDate: 7/24/2006, 7/29/2007, Batch: '7165520' User: *ALL Order By DateTimeAccepting

0 Batch Work Ordi CurStatus Accepting Cornments

7165520
AC CalcO BockJ 7/13/2007 12:54:57
SC wagarr IsBatched 6/14/2007 4.-42:18 PM ICOC-RADCALC v4.8.26
SC BockJ InPrep 7/13/2007 12:54:57 PM RICH-RC-5017 Revision 6
SC BockJ Prepi C 7/13/2007 1:04:36 PM RICH-RC-5017 REVISION 6
SC AshworthA InPrep2 7/17/2007 2:17:51 PM RICH-RC-5017 REVISION 6
SC AshworthA Prep2C 7/19/2007 10:16:17 .AM RICH-RC-5017 REVISIONS6
SC StringerR InCntl 7/19/2007 11:28:44 AM RICH-RD-0007 REVISIONS6
SC StringerR CalcC 7/20/2007 9:22:28 AM RICH-RD-0007 REVISION 6
AC BockJ 7/13/2007 1:04:36 PM

AC AshworthA 7/17/2007 2:17:51 PM

AC AshworthA 7/19/2007 10:16:17

AC StringerR 7/19/2007 11:28:44

AC StringerR 7/20/2007 9:22:28

AAcceping Entry; S7 balus ung
STL Richland Grp Rec Cnt:6
Richland Wa. Page 1 ICOCFractions v4.8.27

STL RICHLAND 100
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7/30/2007 12:26:12 PM 1000 Fraction Transfer/Status Report
ByDate: 7/30/2006, 8/4/2007, Batch: '7165518', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

7165518
AC CaicC BockJ 7/24/2007 6:52:40
SC wagarr IsBatched 6/14/2007 4:42:18 PM ICOC-RADCALC v4.8.26
SC BockJ InPrep 7/24/2007 6:52:40 AM RICH-RC-5016 Revision 7
SC BockJ Prepi C 7/24/2007 7:18:40 AM RICH-RC-5017 REVISION 6
SC NortonJ InSepi 7/25/2007 9:47:40 AM RICHRC5025 REV4
SC StringerR InCntl 7/27/2007 10:28:53 AM RICH-RD-0007 REVISION 6
SC DAWKINSO CalcO 7/27/2007 9:11:31 PM RICH-RD-0007 REVISION 6
AC BockJ 7/24/2007 7:18:40

AC BockJ 7/24/2007 7:18:47

AC NortonJ 7/25/2007 9:47:40

AC StringerR 7/27/2007 10:28:53

AC DAWKINSO 7/27/2007 9:11:31 PM

AL;: Accepting Lfl~/, ; .ralus tnange

STL Rich/and Grp Rec Cr1:6
Richland Wa. Page 1 ICOCFractions v4.8.27
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7/27/2007 4:02:03 PM 1000 Fraction Transfer/Status Report
ByDate: 7/27/2006, 8/1/2007, Batch: '7165500', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

7165500
AC Cac BockJ 7/13/2007 9:32:13
SC wagarr IsBatched 6/14/2007 4:42:18 PM ICOCRADCALC v4.8.26
SC BockJ InPrep 7/13/2007 9:32:13 AM RICH-RC-5017 Revision 6
SC BockJ. PrepiC 7/13/2007 9:41 :30 AM RICH--RC-5016 REVISION 7
SC FABREM SepIC 7/25/2007 1:43:35 PM RICH-RC-5065 REVISION 6
SC StringerR InCntl 7/25/2007 1:47:34 PM RICH-RD-0007 REVISION 6
SC BlackCL CalcC 7/27/2007 6:39:30 AM RICH-RD-0001 REVISION 4
AC BockJ 7/13/2007 9:41 :30

AC FABREMI 7/25/2007 1:43:35 PM

AC StrIngerR 7/25/2007 1:47:34 PM

AC BlackOL 7/27/2007 6:39:30

AC,:s ACCephng L-ntry: SM Slzaws LCnange
STL Rich/and Grp Rec Cnt-,5
Richland Wa. Page 1 lCOCFractions v4.8.27

STL RICHLAND 108
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6/25/2007 2:19:04 PM 1000 Fraction Transfer/Status Report
ByDate: 6/25/2006, 6/30/2007, Batch: 7165526', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CUrStatus Accepting Comments

7165526
AC CaicC McDowelD 6/21/2007 9:21:40
SC wagarr IsBatched 6/14/2007 4:42:18 PM [COO RADCALC v4.8.26
SC MoDowelID InSepi 6/21/2007 9:21:40 AM RICH-RC-5007 REVISION 6
SC McDoweID Sep10 6/21/2007 3:01 :01 PM RICH-RC-5007 REVISION 6
SC DAWKINSO In~nti 6/21/2007 3:13:16 PM RICH-RD-0001 REVISION 4
SC StringerR CalcO 6/23/2007 12:16:11 PM RICH-RD-0ool REVISION 4
AC McDoweIID 6/21/2007 3:01:01 PM

AC DAWKINSO 6/21/2007 3:13:16 PM

AC StrlngerR 6/23/2007 12:16:11

AuqL: ACCepflng tflry, 5L.: WaTUS Unanlge
STL Richland Grp Rec Cnt:4
Richland Wa. Page 1 1COGFractions v4.8.27

STL RICHLAND 112



Co

E 0 C- C 0

w Lb Ib

.li 
0

O~~L C)L I)U

co(U 0 C9V- C I

0 I. 0 t4 ) W) W : a oc
fL Cl-) a

* U I a, i

= <

< 0,

C.))

0

CCD

on C
co 0l c

CcD 0)LiZ
. a i ( U

00 (Da1

E z a0

wC 0)
cc a m 000.w - U- :iz (

U) -1 z -I D ,

U.0

C> -, (D..<
_Y 0l Cj '

Is I u-r
c\J C\J C\ C

0 -l

-- 4

~ 0) -3) -

co - C - -2 - 0 wC)-5 0

00 
z 0 C) -

('j C
0  C~ 0~ -CJ 0 =

i;: - - U . ,C= LL. -C LL r-C LL. - U
00 .- ' LL o - LL 0-CoL 0C

N coQ co U3) to ort, Or-, Di
STL ICHLND . ~ 3 ~ ~ ___cc



(D

- I

E U)

0 *

C4 00 w9
U')

Sl C.-b

0n

oo cc ~ I
cmm

4) 4) cc oa cc-

C.)-
- C.'. U,

E. E. c. LO
0) 0) I(fl (f a.C.

Lb LuLU 4

0. i P- u

M. a)0 i i

Q) >

_ 1f) U) C/ */

(04

00
&-0

L.
TO.

0L * .0).
En z (

0~ C 0

I~~ ~ z j0
SLL Inc cc

8m 8
= cn L ". CIL ** 0

cci CD )

EE CD -

0 -

0 p

co E~ O <

~C

C~ *- cc - - d- - 0

C 0 T: a)I 0)l 0

0 = 1- , 0 ('1 < 0< j

0~ C6 i- 4(J' C9 C')0 ~ ~ ~0 0 cc m

LL 7-~ LL r- CCD

STn R! ! nLAND 0 !2 0



(D
CN

0

0E

04 00

CM -ia
0L CL )

(U CD

() >

C) lS

0O 00 0 0
a)

C J
0 ;-4 C

0- 0

00

-o z

m0 m TA o m a)

0C0 0 0

CL.

0. 0 1" 0 0 (U .0( U U

Wcz - 0 0
1 U) (

02 alU
-1 0x m m A x E

to E

ZZ .) 0 0 .0 .

C~j aa
0 ~ 0 0( 0 0 0 aa

-A 0

0 0 0o 0 n0

H -" 4) 4 )N N) C4 ( 4)

A -0

Z .. q 0)-

d)~~~~4 o U ug> > I

o2c < 6 ).

o4 c- ZO ~
>%~~~* co 0E ,4

I'. , C4 0- u. en E.0 0. 4 -40 mA. 1CC30 ) rm 0COwc mw0 4 o c
a w U -j Hi 1)J .- 014 N N C)NC )p nc

0~ 0 4U- a. 0. *. 0 a (o~~~~ t, h - 4 .1 . h



8/1/2007 10:50:27 AM ICOC Fraction Transfer/Status Report
ByDate: 8/11/2006, 816/2007, Batch: 7165519', User: *ALL Order By Date'rimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

71655 19
AC Cnt1C BockJ 7/17/2007 12:10:29
SC wagarr IsBatched 6/14/2007 4:42:18 PM ICOCRADCALC v4.8.26
SC BockJ InPrep 7/17/2007 12:10:29 PM RICH-RC-5015 Revision 6
SC BockJ PrepiC 7/17/2007 12:19:42 PM RICH-RC-5015 REVISION 6
SC AshworthA InPrep2 7/26/2007 9:34:42 AM RICH-RC-5015 REVISION 6
SC AshworthA Prep2C 7/27/2007 9:07:36 AM RICH-RC-5015 REVISION 6
SC NelsonT CntlC 7/27/2007 12:06:02 PM RICH-RC-5058 REV 7
AC BockJ 7/17/2007 12:19:42
AC BockJ 7/17/2007 12:21 :59
AC AshworthA 7/26/2007 9:34:42

AC AshworthA 7/27/2007 9:07:36
AC NelsonT 7/27/2007 12:06:02

AL;: ,-wcepung Entry, Su' Slw nange
STL Richland Grp Rec Cnt: 6
Richland Wa. Page 1 ICOCFractions v4.8.27
STL RICHLAND 11b


