





CH2M Hiull Plateau Remediation Company
December 30, 2008

The requested analyses were:
Alpha Spectroscopy
Uranium 234, 235 and 238 by me¢  >d RL-ALP-015 (RICH-RC-5039)*
Neptunium-237 by method RL-ALP-013 (RICH-RC-5009)*
Gamma Spectroscopy
lodine-129 (LL) by method RL-GAM-002 (RICH-RC-5025)*
Liquid S ation Counting
Selenium-79 by method RL-LSC-012 (RICH-RC-5043)*

*SOP ID’s changed effective 7-01-2008. Attached is a cross reference until SOP ID’s are changed in all systems.
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

Alpha Spectroscopy

T 777 ""1and 238 by method I -ALP-015 (™™ P C-5039):

1ne LU, batch blank, sample and sample duplicate (181 W4N4) results are within contractual
requirements.

) 27 ym " 1RL-ALP-013 (RICH-RC-5009):

The LU, batch blank, sample and sample duplicate (B1W4P6) results are within contractual
requirements,

Gamma Spectroscopy

I&dinc'lzg v = == ‘Ml nnn l“'ﬂ"ﬂf‘ Falate WahY
The LCS, bawn oviank, sampiesand s _ ate (81 w4ar0) results are within contractual
requirements.

Liquid Scintillation Counting

Setemi1.79 by method RL-LSC-012 (RIC™™ ™Z-""*""

Thnere 1s no LCS for selenium-79. Except as noted, batch blank, samples and sample duplicate (B1W4N4)
results are within contractual requirements.
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Report Definitions
Action Lev An agreed upon activity lever used to trigger some action when the final result is greate: wian or equal to the ~vdion
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 (Result/Expected)-1 as defined by ANSI N13.30.
i COC No Chain of Custody Number assigned by the Client or TestAmerica. ‘.
; i
]‘ Count Error (#s Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same !
p

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 deviati
Factor
CRDL (RL) Contractual Required Detection Limit as defined in the Client’s Statement Of Work or TestAmerica “default”

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

I Le 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*(BkgmdCnt/BkgmdCntMin)/SCntMin)) * (ConvFct/(Eff*YId*Abn*Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. L¢ cannot be calculated when the background count
is zero.

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

MDC|MDA 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 * ,
Sqn((BkgmdCnt/BkgrmdCntMiny SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * YId * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

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 cove fac  »f2 a value greater than | may
indicate activity above background at approximately the 95% level of connaence 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
i Number.
| RER The equation Replicate Error Ratio = (S-D)/[sqri(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 ‘
tota] uncertainty of the duplicate sample. j

-

' SDG Sample Delivery Group Number assigned by the Client or assigned by TestAmerica 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 |‘i
Spec Rst(s) the results are in the same units. ,

|

i Work Order The LIMS software assign test specific identifier.

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

j— —— = = = _— fr— -
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TestAmerica QC Biank Report

i.ab Code: TARL

FormNbr: R FormatType: FEAD VersionNbr; 05 File Name: h:\Repor \edd\Fead!V\Rad\W05570.Edd, h:\Reportdb\edd\Fead|V\Rad\40475.Edd
Lab Si pleid: K31QD1AB Sdg/Rept Nbr: W05570 40475 Collection Date: 12/02/2008 11:22
Client Id: NA M: x: WATER WATER Sampie On Date:
Moisture/Solids%™: QC Type: BLK Received Date:  12/02/2008
SAF Nbr 7 Contract Nbr Test User Case Nbr ~SASNbr Suffix N Decz ” ﬁf;iille;i Volume - File Id FSuffix RTyp
MW6-SBB-A19981 AD H
Ba ¥/ Analyt/ Result/ Tot/ Qu- Tracer Spk Conc/ Analy Aliq Date/Time RPD/ RER/ LCS R
Qc e CAS# Orig Rst Unit Uncert 28 al MDC Yield %Rec Method Sizel Analyzed ucL UCL LCULUCL Typ
8338473 U-234 4.80E-02 pCi/l. 1.1E-01 U  246E-01 1041 UISO_PLATE_ 2.001E-01 12/26/2008 D
BLK  13966-29-5 1.1E-01 L 04:02
8338473 U-235 -1.20E-02 pCi/L 6.2E-02 U 1.69E-01 104.1 UISO_PLATE_ 2.001E-01 12/26/2008 0
BLK 15117-96-1 6.2E-02 L 04:02
8338473 U-238 -3.00E-02 pCi/lL. 7.1E-02 U 278E-01 104.1 UISO_PLATE_ 2.001E-01 12/26/2008 D
B U-238 7.1E-02 L 04:02
TestAmerica U Qﬁal - Analyzed for: but the resuit is less than the Mdc or g ima scan did not identify the nuclide. - . 1
rptFeadRadEdd v3.68 J Qual- No U alifier has been assigned and the result is below the Reporting Limit ((  L).

B Qual- Analy.c was found in the associated laboratory blank above the MDC.
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iﬁ-iéfnfﬂ@r%cfl Data Review/Verification Checkiist 12/26/2008 10:45:03 A
I RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J8L020267; 01/02/2009
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 8338479; RSE79 Se-79 by LSC
SDGi, Matrix: WO05570; WATER
1.0 COC
1.1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Yes 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? Yes No N/A
2 2 Are the QC appropriate for the analysis included in the batch? Yé;: No N/A
2.3 15 the Analytical Bafch Worksheet complete; includes as appropriate, volumes, count times, etc? Yes No N/A
;N_f
2 4 Does the Werksheets include a Tracer Vial label for each sample? Yes No N/A
3.0 QC & Samples
3.1 15 the blank results, yield, and MDA within contract limits? Yes No N/A
i;,f“
3.2 Isthe LCS result, yield, and MDA within contract limits? Yes No N/
33 Are the MS/MSD results, yields, and MDA within contract limits? Yes No N/A
3.4 Are the duplicate result, yields, and MDAs within contract limits? Ye;:' No a
13.5 Are the sample yields and MDAs within contract fimits? Yé; No N/A -
' wf
4.0 Raw Data
4.1 Were results calculated in the correct units? Yes No N/A
&
4.2 Were analysis vclumes entered correctly? Yeg No N/A
v .
4 3 Were Yields entered correctiy? Yef No N/A
H ::;,,%'
4.4 Were specira reviewed/meet contractual requirements? Yes No N/&
4.5 Were raw counts reviewed for anomalies? Yeg No N/A
5.0 Other
5.1 Are all nonconformances included and noted? Yes No N/A
5.2 Are all required forms filled out? Yeg No N/A
5.3 Was the ccrrect methodology used? Yes No N/A
5.4 YWas transcription checked? Yes No N/A
5.5 Were all calcuiations checked at a minimum frequency? Yes No N/& -
5.6 Are worksheet entries complete and correct? Yeg No N/A
Y |
5.0 Comments on any Mo response: ‘
- '
First Level Review ﬁf{ Vs Date /2-26-3
T om0 ica RIC 3 Page *
OAS RADCALCv4 8 35 age
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12/28/ 10:43:56 A i
226/2008 10:43:56 AM ICOC Fraction Transfer/Status Report
ByDate: 12/27/2007, 12/31/2008, Batch: ‘8338479, User: "ALL Order By DateTimeAccepting
Q Batch Work Ord  CurStatus Accepting Comments
8338479 ,
AC ReviC LaneL 12/8/2008 2:36:44 PM
sC wagarr IsBatched 12/3/2008 4.02:16 PM ICOC_RADCALC v4 8 35
SC LaneL InPrep 12/8/2008 2:36:44 PM RL-PRP-004 REVISION ©
SsC LaneL Prep1C 12/8/2008 2:45:18 PM RL-PRP-004 REVISION &
sC Barcoti InSep1 12/15/2008 5:43:12 PM RL-LSC-012 REVISION
jSC‘ Barcotl Sepi1C 12/15/2008 5:43:23 PM RL-LSC-012 REVISION (&
‘SC DAWKINSO InCnt1 12/15/2008 6:00:57 PM RL-CI-005 REVISION 0 .
sC BtackCL CalcC 12/17/2008 11:21.48 AM RL-CI-005 REVISION 0 I
.:‘SC norton; Revi1C 12/26/2008 10:43:48 AM RL-DR-001 REV 0 !
AC LaneL 12/8/2008 2:45:18 PM
AC LanelL 12/8/2008 2:45:50 PM
AC Barcotl 12/15/2008 5:43;12 i
AC Barcoll 12/15/2008 5:43:23 '
AC DAWKINSO 12/15/2008 6:00:57
AC BlackCL 12/17/2008 11:21:48
AC norton] 12/26/2008 10:43:48
|
i
|
!
! i
i
B INg EN . AuS Thange
TesiAmernica Richland Grp Rec Cnt: 8 :
Richland wa Page 1 ICOCFracticns v = 3+ !

TESTAMERICA 41












