RECEIVED MAY 8, 2008

85¥7608 0ITOIM6
8s¥T608  OIMODINM6
8s¥7608  OIINDIMMe6
857608 0TaOIrNe6
85+7608 orod1MMo6
85¥7608 orIdIrie
8517608 OTAHI M6
85¥7608 OLAHII6
£9v2608 OLAAIf6
6597608 oradirie
9ri60s8 orraorie
9rT608 010206
65¥7608  0LDALMI6
99+7608 OTJHLIM6
9947608 OTHALLM6
HOLvd dIdd Ldd

VVIIOIr
VVIMDI
VVINOILA

VVIiaoIirs

VVIOAIA
VVI'IAIr
VVIIHI
VVIAHI

IVIAAILr

VVvIiadir

VVvIiraor

VVIOO0r
VVIDALLM
VVILALMO
VVITALMN

HATHO dO0M

8S68¢ :IgN 110doy

sa3vg

Lp9101TO8I
9-P9101CO8E
SPO101ZI8I
P-r9101ZO8I
£-¥9101TO8I
TPIT0ITO8I
I1-F910ETO8I

01-¥91017O8r

I-¥9101ZO81
[-¥91012D81
[-9€£00ZD8(
[-T£007O8I
£-967081D8r
£-96708108r

96708 108I

ONHLIYd

FHHLI|
OdH.LTd
ITHHLIY
SNHLIA
CdHLId
8dHLId
rdHLId
tHHLId
tHHLId
IXLY1d
PIELTH
LINILTE
SIILI|
S8'ILIg

£00-80D

£00-80D
[00-80S
20801

£00-80M\

AN LOT  HAJWWAN I INAI'TD N JIAIO0

SUIDIUO?) ISVYIVJ DIV

TE1E-SLE-(60S) ‘PSE66 DM PUOIYIIY “ADY MO 008

TAV.L 8oLBWYIS,

Ag sIsAfeuy [edIuRydopey

pIoJueH Jonjpy

104 paiedaag ageqoed eie(q [eondeuy

ISHUIUIUIO))

8SESOM
AN DAS

TESTAMVERI CA



SjuuIuIo )

£9v7608 OTHO8IL>M6 HVIHO8
orTe0s OLHO836 DVIHOSM
65¥ 7608 O0THOSI36 JVIHOSIM
L9rT608 OTHO8I3I6 AV IHOS
8S¥7608 O0THO8I6 AVIHOS8M
95¥7608 0THO8I>M6 JVITHOSCH
¥orZe08 0THO8(36 VVIHOSMI
8SP7608 OIVHIM6 VVIVHIM
85Y7608 0ISOIrMe VVISOIfN
HOLVE dlddldd JI@IOaom

8S68¢ QN Jrodoy

[-962097D8r
1-967097O8r1
1-962097D8r
[-962097O8r
[-967097O8r
196709708
1-96209CD8r
6-v91017O8F

8-P9101ZD8r
QN LOT  JI9WON dI LNAT'1O

Y, AL
eLIg
eMMLI
erLIg
tMLIg
ELIE
eLId
SHHLI™
9dHLI|

£00-80S

£00-80D

QN HHAHO

8SESOM
AN DAS

TESTAMVERI CA



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Certificate of Analysis

Fluor Hanford

1200 Jadwin Ave.
Richland, WA 99352
May 7, 2008

Attention: Steve Trent

SAF Number W08-008, 108-022, $08-001, S08-012, G08-003,
S08-003
Date SDG Closed March 25, 2008
Number of Samples Twenty (20)
Sample Type Water
SDG Number W05358
Data Deliverable 45-Day / Summary
CASE NARRATIVE
L Introduction

Between March 18, 2008 and March 25, 2008 twenty 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 specific IDs:

PGW ID#
BITLM7
BITLSS8
B1TLIJ5
B1T314
BIRTX2
BIRTX6
BIRDV6
B1RDW4
B1THR3
B1THP2
B1THNS
BI1THHI
BITHPO

2800 George Washington Way Richland, WA 99354 tel 509.375.3131
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STLR ID# DATE OF RECEIPT MATRIX
KJTEG 3/18/08 WATER
KITEE 3/18/08 WATER
KJTEF 3/18/08 WATER
KJOCQ 3/20/08 WATER
KJODJ 3/20/08 WATER
KJODL 3/20/08 WATER
KJO0DM 3/20/08 WATER
KJODN 3/20/08 WATER
KJ1FD 3720/08 WATER
KJIFL 3/20/08 WATER
KJIFO0 3/20/08 WATER
KJ1GD 3/20/08 WATER
KJ1GM 3/20/08 WATER

fax 509.375.5590 www.testamericainc.com



Fluor Hanford

May 7, 2008
B1THH4 KJIGW 3/20/08 WATER
B1THNG6 KJ1G2 3/20/08 WATER
B1THP6 KJ1GS 3/20/08 WATER
B1THRS5 KJI1HA 3/20/08 WATER
B1THP4 KJ1HD 3/20/08 WATER
B1THPS8 KJ1HF 3/20/08 WATER
BITKI3 KJ80H 3/25/08 WATER

II. Sample Receipt
The samples were received in good condition and no anomalies were noted during check-in.
. 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:

Alpha Spectroscopy
Thorium-228,230,232 by method RICH-RC-5084
Gas Proportional Counting
Gross Alpha by method RICH-RC-5014
Gross Beta by method RICH-RC-5014
Strontium-90 by method RICH-RC-5006
Gamma Spectroscopy
Gamma Spec (LL) by method RICH-RC-5017
Iodine-129 (LL) by method RICH-RC-5025
Liquid Scintillation Counting
Enriched Tritium by method RICH-RC-5024
Carbon-14 by method RICH-RC-5022
Laser Induced Phosphorimetry
Total Uranium by method RICH-RC-5058
Chemical Analysis
Total Coliform by method 9223

IV, Quatlity 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.

TESTAMVERI CA 4



Fluor Hanford
May 7, 2008

V. Comments

Alpha Spectroscopy

Thorium-228, 230,232 by method RICH-RC-5084:

The LCS, batch blank, sample and sample duplicate (B1TKJ3) results are within contractual
requirements.

Gas Proportional Counting

Gross Alpha by method RICH-RC-5014:

Samples B1TKJ3 and BITKJ3 DUP were analyzed with reduced aliquots based on weight screens.
Except as noted, the LCS, batch blank, samples and sample duplicate (B1TKJ3) results are within
contractual requirements.

Gross Beta by method RICH-RC-5014:

Samples BITHP2, BITHRS and BITHPS were analyzed with reduced aliquots based on weight screens.
Samples BITHP2 and BITHP8 did not meet the CRDL; however the results exceed the achieved MDA.
Except as noted, the LCS, batch blank, samples and sample duplicate (B1TKJ3) results are within
contractual requirements.

Strontium-90 by method RICH-RC-5006

Samples BITHR3 and BITHR3 DUP were analyzed with reduced volumes based on weight screens.

The CRDL was not met for sample B1THR3; however the sample result is greater than the achieved
MDA. Except as noted, the LCS, batch blank, samples and sample duplicate (B1THR3) results are within
contractual requirements.

Gamma Spectroscopy

Gamma Spec (LL) by method RICH-RC-5017:

There was insufficient volume for a duplicate. Sample BITHR3 was recounted on a different detector for
the duplicate (B1THR3 DUP). Except as noted, the LCS, batch blank, samples and sample duplicate
(BITHR3) results are within contractual requirements.

Iodine-129 (LL) by method RICH-RC-5025:
The LCS, batch blank, samples and sample duplicate (B1T314) results are within contractual
requirements.

Liquid Scintillation Counting

Enriched Tritium by method RICH-RC-5024

TestAmerica Richland proposed to report W05358 without the enriched tritium results. The client
accepted the proposed resolution (Tracking Number: 08-054) on May 6, 2008.

Carbon-14 by method RICH-RC-5022:
The LCS, batch blank, samples and sample duplicate (B1TKJ3) results are within contractual
requirements.
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Fluor Hanford
May 7, 2008

Chemical Analysis
Total Coliform by method 9223
The LCS, batch blank, samples and sample duplicate (B1TL88) 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 approvew

/
_—Sandra Seger -

Project Manager

TESTAMVERI CA 6



TAL RICHLAND ISSUE RESOLUTION FORM
FOR CONTRACT 615 WITH BHI/FH

Tracking Number: 08-054

SAF No.: S08-001, S08-012
Date: May 6, 2008
SDG: WO05358

Submitted By: Sandra Seger

Phone No. 509-375-313]1 x158
Fax No. 509-375-5590

ISSUE

The enriched tritium’s batch blanks have
been above the CRDL. TA Richland is
moving the enrichment process to
another part of the laboratory inorder to
reduce possible contimination.

BHI/FH COMMENTS -
Accept proposed resolution.

Sample No.(s) BIRTX2, BIRTX6, BIRDV6, BIRDW4

Submitted To: Steve Trent (FH)

Phone No. 509-373-5869
Fax No. 866-252-5816

I

PROPOSED RESOLUTION

Report W05358 without the enriched tritium
results. The enriched tritium results will be
reported as W053581 when analysis is
complete.

I

Heidi Hampt 5/6/08
Signature and date
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Seger, Sandra

From: Hampt, Heidi [Heidi_Hampt@RL.gov]

Sent: Tuesday, May 06, 2008 12:54 PM

To: Seger, Sandra

Cc: ACPP Sample Management; Trent, Stephen J
Subject: RE: W05358 IRF {Due 5/9/08)

Attachments: 08-054.DOC
Sandra,

Response is attached.

Thanks,
Heidi

From: Seger, Sandra {mailto:Sandra.Seger@testamericainc.com]

Sent: Tuesday, May 06, 2008 7:23 AM

To: Hampt, Heidi

Cc: Widrig, Dana L; Felmy, Diana; ~CPP Sample Management; Trent, Stephen J; Thompson, Christopher 3
Subject: W05358 IRF (Due 5/9/08)

TESTAMERIZERE 8



Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES
Referenced Method Isotope(s) TestAmerica Richland's SOP No.
EPA 901.1 Cs-134, 11131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 00-02 Gross Alpha (Coprecipitation) RICH-RC-5021
EPA 903.0 Total Alpha Radium (Ra-226) |RICH-RC-5027
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr-89/90 RICH-RC-5006
ASTM D5174 Uranium RICH-RC-5058
EPA 906.0 Tritium RICH-RC-5007

Results in this report relate only to the sample(s) analyzed.

Uncertainty Estimation

TestAmerica 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 (u;) are then combined using a statistical model that
provides the most probable overall uncertainty value. All compoenent 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/7n), 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.

TestAmerica
rotGenerallnfo v3.72
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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)

Lc

Lot-Sample No

MDCIMDA

. Primary Detector

Ratio U-234/U-238

Rst/MDC

Rst/TotUcert

Report DB No

RER

SDG

Sum Rpt Alpha

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.
Chain of Custody Number assigned by the Client or TestAmerica.

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 (L.SC) 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.

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)

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%. Le=(1.645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFet/(Eff*Y1d*Abn*Vol) * IngrFet). 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.

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 [ and Il error probability of approximately 5%. MDC= (4.65 *
Sqrt{(BkgmdCnt/BkgmdCntMin)/SCntMin} + 2.71/8CntMin) * (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.

Ratio of the Result to the MDC. A value greater than | 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.

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.

Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

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.

Sample Delivery Group Number assigned by the Client or assigned by TestAmerica upon sample receipt.

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.
TestAmerica

rotGenerallnfo v3.72
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TeS'I'AmenCO Data Review/Verification Checklist

4/28/2008 2:30:37 PM

QAS_RADCALCv4.8.33

AR L P TS Py RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J8C260296; 05/09/2008
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 8092464; RTHISO Thiso by ALP
SDG, Matrix: W05358; WATER
1.0 COC . e e 3 ’ _ SR
1.1 Is the ICOC page complete; includes all appllcable anaEyS|s dates SOP numbers and revrsmns'? Yyr No N/A
2.0 QC Batch ‘ e ‘ '
2.1 Do the Summary/Detailed Reports |nclude a calculated result for each sample listed on the QC Batch Sheet’7 \i? No N/A
2.2 Are the QC appropriate for the analysis included in the batch? Yy No N/A
i2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? \:eiv No N/A
]2.4 Does the Worksheets include a Tracer Vial label for each sample? Yy No N/A
3.0 QC & Samples _
3.1 Is the blank resutts, yield, and MDA W|th|n contract hmlts’? Y~7 No N/A
3.2 is the LCS result, yield, and MDA within contract limits? Yeg No N/A
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No ly
3.4 Are the duplicate resuit, yields, and MDAs within contract limits? Yy No N/A
3.5 Are the sample vields and MDAs within contract limits? Yj No N/A
4.0 Raw Data Tl SRR
4.1 Were results calculated in the correct umts'P Y?' No N/A
4.2 Were analysis volumes entered correctly? Yy No N/A
4.3 Were Yields entered correctly? Yyr No N/A
4.4 Were spectra reviewed/meet contractual requirements? \:? No N/A
4.5 Were raw counts reviewed for anomalies? ‘:7 No N/A
5.0 Other : e et b
5.1 Are all noncenformances mcluded and noted'? Yes No W
5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? Yy No NiA
5.4 Was transcription checked? Yeg No N/A
5.5 Were all calculations checked at a minimum frequency? Yes No l:l?
5.6 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response:
P - (? - g
First Level Review _ <71« / d:% Date L’ > 2
TAL Richland
Page 1
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[estAmernc

THE LEADER IN ENVIRONMENTAL TESTING

Batch Number:

Data Review Checklist

RADIOCHEMISTRY

Second Level Review

09 24w

Review Item

Yes (V)

No (V)

NA ()

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 1sotopes reported?

B. QC Samples
1. Is the Mmimuom Detectable Activity for the blank result < the
Contract Detection Limut?

2. Does the blank result meet the Contract criteria?

3. Is the blenk result < the Contract Detection Limit?

4. Is the blank result > the Confract Detection Limit but the
sample result < the Contract Detection Limit?

5. Is the LCS recovery within contract acceptance criferia?

6. Is the LCS Minimum Defectable Acfivity € the Contract
Detection Limit?

7. Do the MS/MSD results apd yields meet acceptance criteria?

\\[\t‘

8. Do the duphicate sample results and yields meet acceptance
criteria?

(\ K~‘Q\ &‘S\\ \"\\\

C. Other
1. Are all Non-conformances inciuded and noted?

Are all required forms filled out?

Was the correct methodology used?

&:'\\

Was transcription checked?

Were all calculations checked at a minimum frequency?

Al T e R

Were units checked?

S

Comments on any “No™ response:

Second Level Review: QLJ/LQ %\_—/

TESTAVMERIGA, Rev. 10, 5/07 38




INATINTAL TESTIN

TestAmerica Data Review/Verification Checklist
esrii RADIOCHEMISTRY, First Level Review

4/28/2008 4:45:22 PM

i.ot No., Due Date: J8C260296; 05/09/2008
'lgfilient, Site: 384868; PGW 615HANFORD HANFORD
10C Batch No., Method Test: 8092456; RALPHA-A Alpha by GPC-Am
'SDG, Matrix: W05358; WATER
8.0 Correction Calculation Protocol Used. Yy No N/A
OK
8.01 The Appropriate Methods Were Used To Analyze the Samples Yy No N/A
OK :
8.02 Final Results Are in the Appropriate Activity Units Yy' No N/A
oK
8.03 Batch Contains the Required QC Appropriate for the Method Yy No N/A
OK
8.04 The Correct Tracer and QC Vials Where Used in the Samples ‘:7 No N/A
oK
8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Yy No N/A
OK
8.06 At Least the Minimum Sample Volume Was Used Yyr No N/A
. OK
8.07 The Correct Count Geometry was Used. Yy No N/A
' OK
1108 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. ‘:7 No N/A
i OK
5.09 Method Blank is within Control Limits. Yeg No N/A
0K J
8.1 Comments:
8.11 Matrix Blank is within Control Limits. Yes No

Mo Matrix Btanks (MBIks) found in Batch!

3.12 Method Blank(s) < QAS Limit Value (No B Flag Necessary).
OK

8.13 QAS Specified Duplicate Equation Valug within Control Limits.
RPD > UCL : 20.0=> KJBOH1AJ ALPHA 54.0 (RPD)

8.14 LCS within Control Limits.
OK

8.15 MLCS within Control Limits.
No Matrix Spikes (MLCS) found in Batch!

2.16 MS within Control Limits.

- No Matrix Spike Sampies (MS) found in Batch!

[©.17 Tracer within Control Limits.

e, OK

[6.18 Samples are above Minimum Tracer Yield {No Failed Samples)

: OK

8.19 Sample Specific MDC <= CRDL.

OK

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag.
No Limit Specified!
8.22 Result < Mdc, Activity Not Detected, U Flag.

No Positive Results
OK

823 Result <= Action Level, when Defined.
OK: No Action Level Found => ALPHA

OK; No Callin L.evel Found => ALPHA
8.24 Result + 3s >=0, Not Too Negative.
OK _
‘%25 Counting Spectrum are within FWHM Limits.
No FWHM found in Batch Datal

v

5
0
243

Yes No
Yes No

No

Yﬁ'
YyNo
Yy

No

Yes No

v

Yes No

hy
N/A
N/A
N/A
I‘y
I\y
N/A

N/A

N/A

N/A

N/A

N/A

I;I?

f, AL Richland

Page 1
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8.26 Instruments have Current Calibrations.

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

8.3 Comments:

8.31 Resuits Blank Subtracted as Appropriate.
OK

T SRR

First Level Revievb

Yes No

Yes No

8.28 instrument Background within Limits at Time ot Counting. (Not Applicable to this version. To be developed in later versioég¢s No

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

v

N/A

v
N/A

N/A

N/A

TAL Richland
(QAS _RADCALCv4.8.33
(e £ A
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GHE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: %Q 7/%5 (o

Review Ttem Yes () No (¥) NA (\) |
A. Sample Analysis
1. Are the sample yields within acceptance criteria? ya
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 < the /
Confract Detection Lirmt? ~y
2. Does the blank result meet the Contract eriteria? '
3. Is the blank result < the Contract Detection Lirnit?

4. Is the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?

5. Is the LCS recovery within contract acceptance criteria?

6. Is the LCS Minimurn Detectable Activity < the Contract
Detection Limat?

7. Do the MS/MSD results and yields meet acceptance criteria?

v,
J
/
Vi
Vi
8. Do the duplicate sample resulfs and yields meet acceptance / ]
/
v
:f

criteria?

C. Other

Are all Non-conformances included and noted?
Are all required forms filled out?

Was the correct methodology nsed?

Was transcniption checked?

Were all calculations checked at & minimum frequency?
Were units checked?

AR SR ISR VS RIS

Comments on any ‘“No” response:

Second Level Review: C&/\_/L\_L Qﬂj ——— Date: L/‘/&EAE
(/ s

TESTAMERICGA, Rev. 10, 9/07 41



“'Tesferico Data Review/Verification Checklist 4/98/2008 2:20:04 PM
B RADIOCHEMISTRY, First Level Review

L.ot No., Due Date: J8C210164,J8C260296; 05/09/2008
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 8092458; RBETA-SR Beta by GPC-Sr/Y

SDG, Matrix: W05358; WATER

8.0 Correction Calculation Protocol Used. No N/A
8.01 ?:e Appropriate Methods Were Used To Analyze the Samples

8.02 (F)i};al Results Are in the Appropriate Activity Units

.03 thch Contains the Required QC Appropriate for the Method

:’%.04 ?’I:e Correct Tracer and QC Vials Where Used in the Samples

;":3.05 g:mple was Appropriately Traced Before or After Fractionating the Sample
8.06 g:{!.east the Minimum Sampie Volume Was Used

Analysis Volume => KJ1FL1AA 94,10<200.00
KJTHA1AA 140.20<200.00
KJTHF1AA 61.10<200.00 Q:VB

8.07 The Correct Count Geometry was Used.
OK

8.08 The Sampie was Counted for the Minimum Count Time or CRDL was Achieved.
OK

8.09 Method Blank is within Control Limits.
OK

8.1 Comments:
NCM 10-12212

8.11 Matrix Blank is within Control Limits.
No Matrix Blanks {MBIks) found in Batch!

.12 Method Blank{s) < QAS Limit Value (No B Flag Necessary).

. OK

;.13 QAS Specified Duplicate Equation Value within Control Limits.

" OK (RPDy)

.14 LCS within Control Limits.
CK

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

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

8.17 Tracer within Control Limits. Y‘?' No N/A
OK

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) YQ? No N/A

OK

8.19 Sample Specific MDC <= CRDL. Yes NJ N/A

MDC/MDA > CRDL => KJ1FL1AA BETA 6.1E+00>4.0E+00
KJ1HF1AA BETA 9.2E+00>4.0E+00 Q:C1

8.2 Comments:

No N/A

No N/A

No N/A

No N/A

RERLTIERE

No N/A

N/A

-
g
<

Nc N/A

No N/A

No N/A

AV AR

Nov

Nc N/A

No N/A

No N/A

RN §

221 Resuit < Lc, Activity Not Detected, U Flag. Yes No N/

. No Limit Specified!

1.22 Result < Mdc, Activity Not Detected, U Flag. Yes Ngr N/A
Batch Positive Result => J
KJ1FIL1AA BETA 4.2E+03 L:6.1E+00

KJ1FO1AA BETA 7.9E+402 L:2 7E4+00
KJ1GD1AA BETA 3.9E+01 L:2.8E+00
KJ1GM1AA BETA 2.2E+03 L:2.7E+00
KJ1GW1AA BETA 4.7E+00 L:2.6E+00
KJ1G21AA BETA 4.7E+02 L:2.6E+00
KJ1G51AA BETA 2.3E+03 L:2.8E+00
KJ1HATAA BETA 3.5E+03 L:3.9E+00
KJ1HD1AA BETA 1.8E+01 L:2.9E+00

TAL Richland

Page 1
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KJ1HF1AA BETA 5.8E+03 L:9.2E+00
i KJBOH1AD BETA 2.0E+01 L:2.8E+00

3.23 Result <= Action Level, when Defined.
OK; No Action Level Found => BETA

OK; No Callin Level Found => BETA
8.24 Result + 3s >=0, Not Too Negative.
OK
8.25 Counting Spectrum are within FWHM Limits.
No FWHM found in Batch Data!
8.26 Instruments have Current Calibrations.

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

5.3 Comments:

§

72,31 Results Blank Subtracted as Appropriate.
o oK

]

First Level Revi

‘:eiNo
YyNo

Yes No
Yes No

Yes No

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

8.29 Instrument Check Source within Limits at the Time of Counting. {(Not Applicable to this version. To be developed in later Vesiotd).

Y~?No

N/A
N/A

w

N/A

N/A

N/A

N/A
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Data Review Checkiist
RADIOCHEMISTRY

Second Level Review

Batch Number: (Zm WSZ

B Review Item Yes()y | No(Wh | NA®) |
Sample Analysis
1. Are the sample yields within acceptance criteria? Y 5
2. Is the sample Minimum Detfectable Activity < the Contract \ /
Detection Limit? ‘ \

3. Are the comect isotopes reported?

B. QC Samples

1. Is the Minimum Detectable Activity for the blank result < the
Confract Detection Limit?

2. Does the Blank result meet the Contract erteria?

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

4. Ts the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?

5. Is the LCS recovery within contract acceptance cnteria?

6. Is the LCS Minimum Detectable Achivity < the Contract
Detection Limit?

N4

L
N

1. Are all Non-conformances included and noted?
Are all required forms filled out?

7. Do the MS/MSD results and yields meet acceptance criteria? . v
8. Do the duplicate sample resulis and yields meet acceptance /
critena? B
C. Other /
vy

Was the correct methodology used?

Was franscription checked?

Were all caleulations checked at a minimum frequcncy‘7
Were units checled?

N ISIENECIES

NN

Comments on any “No” response: - SZ e mc/f,w

Second Level Review: 9/(_/(/!& WL—/  Date ﬂ;f//‘

TESTAMERIGAR Rev 10, 9/07 44



Clouseau .
Nonconformance Memo TestAmerica

TR S RIVER I FHSDRSNWERT AL TEETINDG
NCM #: 10-12212
y NCM Initiated By: Lisa Antonson Classification: Anomaly
g Date Opened: (04/28/2008 Status: QAREVIEW
i Date Closed: Production Area: Environmental - Prep

P Tests: Beta by GPC-Sr/Y
Lot #'s (Sample #'s): J8C210164
{10,11,2,3,4,5,6,7,8,9),
J8C260296 (1), J8DD10000
(458),
QC Batches: 8092458,
Nonconformance: MDA not met
Subcategory: Data accepted

Problem Description / Root Cause

Name Date Description
Lisa Antonson 04/28/2008 samples KJ1FL and KJ1HF didn't meet CRDL due to reduced aliguots based on
activity screens. The results exceed the MDA achieved, data accepted.

Corrective Action

; Name Date Corrective Action
"~ Lisa Antonson 04/28/2008 NA

Client Notification Summary

Client Project Manager Notified Response How Notified Note
Response Response Note

Quality Assurance Verification

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

Approval History

Date Approved Approved By Position

Date Printed: 4/28/2008 Page 1 of 1
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TeS'fAmer]CQ Data Review/Verification Checklist

5/1/2008 10:46:42 AM

= e RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J8C210164,J8C260296; 05/09/2008
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 8092463; RSR85907 Sr-85/90 by GPC-7
SDG, Matrix: W05358; WATER

1.0 COC

loAs RADCALCvA 8. 3

1.1 Is the ICOC page complete; includes al| appllcable analysas dates SOP numbers and revisions? Yy' N‘o N/A
2.0 QC Batch
2.1 Do the Summary/Detailed Reports anclude a calculated result for each sample ||sted on the QC Batch Sheet? Y:7 No N/A
2.2 Are the QC appropriate for the analysis included in the batch? Y~7 No N/A
2.3 |s the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Yy No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? Yy' No N/A
3.0 QC & Samples. S N j
3.1 Is the blank results, yueld and MDA w1th|n contract Ilmlts‘7 Y.7 No N/A
3.2 |s the LCS result, yield, and MDA within contract limits? Yeg No N/A
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No l\y
3.4 Are the duplicate result, yields, and MDAs within contract limits? Yeg No N/A
3.5 Are the sample yields and MDAs within contract limits? Yes I;I?/ N/A
4.0 Raw Data
4.1 Were results calculated in the correct unlts’? Y&’ No N/A
4.2 Were analysis volumes entered correctly? \:? No N/A
4.3 Were Yields entered correctly? Y‘? No N/A
4.4 Ware spectra reviewed/meet contractual requirements? Y&v No N/A
4.5 Were raw counts reviewed for anomalies? Y~? No N/A
5.0 Other L B LETT
5.1 Are al} nonconformances |ncluded and noted’r‘ ‘i? No N/A
5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? Yy No N/A
5.5 Were all calculations checked at a minimum frequency? ‘2«7 No N/A
5.6 Are worksheet entries compiete and correct? Y~? No N/A
6.0 Comments on any No response:
Please see NCM # 10-12250
: . /// 51§
First Level Review Ly Date
ITAL Richland
Page 1
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IHE LEADER IN ENVIRONMENTAL TESTING]

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: 7 0617%[1\5

Review Item Yes (V)

No ()

NA (V)

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 < the
Contract Detection Limit?

2. Does the blank result meet the Contract critena?

3. Is the blank result < the Contract Detection Lirnit?

4. Is the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?

5. Is the LCS recovery within contract acceptance criteria?

6. Is the LCS Minimum Detectable Activity < the Contract
Detection Limit?

SRR

7. Do the MS/MSD results and yields meet acceptance criteria?

8. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other
1. Are all Non-conformances included and noted?

Are all required forms filled out?

‘Was the correct methodology nsed?

Was transenption checked?

Were all calculations checked at a minimum frequency?

A vl

‘Were units checked?

&\‘\j\g;\

N N
Comments on any “No” response: \S/(’ b ﬂ(}@._./‘
R~

Second Level Review: Qx /\/Z\_Q_ @,ﬂ/’/
“TEST&'&:_—IQ{?& Rev. 10, 9/07 47

Date:



Clouseau .
Nonconformance Memo TestAmerica

THE _EADEIR M ENVIRQNSMENTAL TESTING
NCM #: 10-12250
NCM Initiated By: John Norton Classification: Anomaly
Date Opened: 05/01/2008 Status: GLREVIEW
Date Closed: Production Area: Environmental - Prep
Tests: None

Lot #'s (Sample #s): J8C210164 (1),
QC Batches: None.,
Nonconformance: MDA not met

Subcategory: Insufficient Volume for sample analysis

Problem Description / Root Cause

Name Date Description
John Norton 05/01/2008 The sample did not meet the RDL because the sample volume analyzed was reduced
due to activity detected during the screening process.

Corrective Action

Name Date  Corrective Action
John Norton 05/01/2008 The activity detected in the sample was greater than the IDC, the data can be
accepted.

Client Notification Summary

Client Project Manager  Notified Response How Notified Note
Response Response Note

Quality Assurance Verification

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

Approval History

Date Approved Approved By Position
Date Printed: 5/1/2008 Page 1 of 1
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| gTeSTAmeﬁCQ Data Review/Verification Checklist
; !’ RADIOCHEMISTRY, First Level Review

4/25/2008 10:15:30 AM

- ‘Lot No., Due Date: J8C210164,J8C260296,J8C180296; 05/09/2008

“IClient, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 8092459; RGAMMA Gamma by GER
SDG, Matrix: W05358; WATER
1.0 COC '
1.1 Is the ICOC page complete |nclude5 all applicable analysis, dates, SOP numbers, and revisions? Yy No N/A
2.0 QC Batch ' o
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y:? No N/A
22 Are the QC appropriate for the analysis included in the batch? Y~e7 No N/A
2.4 |s the Analytical Batch Worksheet complets; includes as appropriate, volumes, count times, etc? Yeg No N/A
'2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No v
X
3.0 QC & Samples ;
%1 |s the blank results, yield, and MDA within contract limits? Yy' No N/A
32 Is the LCS result, yield, and MDA within contract limits? Yy No N/A
1.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No W
3.4 Are the duplicate result, yields, and MDAs within contract limits? Y.? No N/A
3.5 Are the sample yields and MDAs within contract limits? Yy No N/A
4.0 Raw Data .
4.1 Were results calculated in the correct unns’f‘ Y&s Ne N/A
4.2 Were analysis volumes entered correctly? Y:? No N/A
4.3 Were Yields entered correctly? Yes No W
'1 4 Woere spectra reviewed/meet contractual requirements? Yy No N/A
5 Were raw counts reviewed for anomaties? Yy No N/A
i
(5.0 Other ;
5.1 Are all nonconformances mcluded and noted'? Yes No v
5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? Yy No N/A
5.5 Were all calculations checked at a minimum frequency? Y&a’ No N/A
5.6 Are worksheet entries complete and correct? \:? No N/A
6.0 Comments on any No response:
’ /"'
e
'- 75 o ( Lo ™) giaNEs
First Level Review A Y Date { D
AL Richland Page 1
T C)Q4A8.33




Data Review Chegklist
RADIOCHEMISTRY

Second Level Review

Batch Number: f;’)‘/‘ A2Ys7

Review Item Yes() | No(¥) | NA(Y)

A. Sample Analysis
1. Are the sample yields within acceptance criteria? e
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limut?

3. Are the correct isotopes reported?

B. QC Samples

1. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limnit?

2. Does the blank result meet the Confract criteria? T
3. Is the blank result < the Contract Detection Limit? L
4. Ts the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?

5. Is the LCS recovery within contract acceptance criteria?
6. Is the LCS Minimum Detectable Activity < the Confract
Detection Limit? o
7. Do the MS/MSD results and yields meet acceptance criteria? -

8. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Are all Non-conformances included and noted?

Are all required forms filled out?

e

Was the correct methodology used?

Was transcription checked?

Were all calculations checked at a minimum frequency?
Were units checled?

NEIES NS

NAVARANT

Comments on any “No” response: A AT e

4
Second Level Review: %« /j!’z/fj o Date: 2y -Z25~¢ ol

TESTAMERI(GAE Rev. 10, 9/07 50



Tes’rAmencg Data Review/Verification Checklist

ot RADIOCHEMISTRY, First Level Review

4/29/2008 3:02:37 PM

Lot No., Due Date: J8C200332,J8C200336,J8C260296; 05/09/2008

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 8092462; RGAMLEPS Gamma by LEPS

SDG, Matrix: W05358; WATER

1.0 COC

1.1 Is the ICOC page complete; includes all applicable analysis, dates SOP numbers, and revisions? Yy 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’? Yy No N/A
+.2 Are the QC appropriate for the analysis included in the batch? Y~? No N/A
23 Isthe Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? Yy No N/A

2.4 Does the Worksheets include a Tracer Vial label for each sample? Yy No N/A
3.0 QC & Samples : ;

3.1 Is the blank results, yield, and MDA within contract Ilmlts7 Y~? No N/A
3.2 Isthe LCS result, yield, and MDA within contract limits? Yy No N/A
3.3 Are the MS/MSD results, vields, and MDA within contract limits? Yes No I:?
3.4 Are the duplicate result, yields, and MDAs within contract limits? Y~? No N/A
3.5 Are the sample yields and MDAs within contract limits? Yy No N/A
l4- 0 Raw Data

-i.1 Were results calculated in the correct units? Yy No N/A
7 Were analysis volumes entered correctly? Yj No N/A
'4.3 Were Yields entered correctly? Yes No I‘;l/;
4.4 Were spectra reviewed/meet contractual requirements? Y&y No N/A
4.5 Were raw counts reviewed for anomalies? Y‘? No N/A
5.0 Other

5.1 Are all nonconformances mcluded and noted? Yes No I\y
5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? Yy No N/A
;.‘; 5 Were all calculations checked at a minimum frequency? Yj No N/A
[

!‘55,»3 Are worksheet entries complete and correct? Yve; No N/A
[6.0 Comments on any No response:

( Oy T A 0D
First Level Rewﬂ W\a \Z /\/\ Uﬂr j Date ¥/l ’gz] (/" Q
ITAL Richland
Page 1
QAS RADCALCV4.8.33 o
CA Lo Ju N




Data Review Checklist

RADIOCHEMISTEY

Second Level Review

g0 24002~

Batch Number:

Review Item

Yes (V)

No (V)

NA(x@ 1

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

M~

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

3. Are the comrect isotopes reported?

B. QC Samples
1. Is the Minimum Detectable Activity for the blank result < thz
Contract Detection Limit?

3 Docs the blank resuit meet the Contract criteria?

3 Is the blank result < the Contract Detection Tarmit?

[, Ic the blank result > the Contract Detection Limit but the
sarmple result < the Contract Detection Limit?

M~

5 s the LCS recovery within contract acceptance criteria?

& Is the LCS Minimum Detectable Activity < the Contract
Detection Limit?

7 Do the MS/MSD results and yields meet acceptance criteria’

& Do the duplicate sample resulis and yields meet accepiance
criteria?

C. Other

1 Are all Non-conformances included and. noted?

Are all required forms filled out?

Was the correct methodology used?

Was transcription checked?

Were all calculations checked at 2 minimum frequency?

SNl I el

Were units checked?

M- &sg\ & <&

Comments on any “No” response:

Second Level Review: Q/L/L_J’/LS}«

TESTAMERI CAE rev. 10, 907 52



6.0 Comments on any No response:

e
First Level ReviéLw

Tes’rAmerico Data Review/Verification Checklist 4/28/2008 4:37:07 PM
i RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J8C260296; 05/09/2008

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 8092467; RC14 C-14 by LSC

SDG, Matrix: W05358; WATER

1.0 COC '

1 1.1 Is the ICOC page complete; mcludes all apphcable anaIyS|s dates, SOP numbers, and revisions? Yy No N/A

?“' .0 QC Batch '

V 1 Do the Summary/Detailed Reports |nc|ude a calculated result for each sample listed on the QC Batch Sheet? Yy No N/A
2.2 Are the QC appropriate for the analysis included in the batch? \;? No N/A
2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, et¢? Yeg No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No v
3.0 QC & Samples = - .7 S e
3.1 Is the blank results, yield, and MDA W|th|n contract Ilmrts’) Yy No N/A
3.2 is the LCS result, yield, and MDA within contract limits? Yeg No N/A
3.3 Are the MS/MSD resulis, yields, and MDA within contract limits? Yes No Iy
3.4 Are the duplicate result, yields, and MDAs within contract limits? Yy No N/A
¢5 Are the sample yields and MDAs within contract {imits? Yy No N/A
.y O Raw Data ;

.1 Were resulis calculated in the correct umts” ‘{? No N/A
4.2 Ware analysis volumes entered correctly? Yeg No N/A

4.3 Were Yields entered correctly? Yes No I:Il}
4.4 Were spectra reviewed/meet contractual requirements? Yes No t;l?
4.5 Were raw counts reviewed for anomalies? Yej No N/A
5.0 Other LLLERTEA IR e b
5.1 Are all nonconformances rncluded and noted? Yes No I\y(
5.2 Are all required forms filled out? Yéy No N/A
5.3 Was the correct methodology used? Yy No N/A
' "4 Was transcription checked? Yej No N/A
h5 Were all calculations checked at a minimum frequency? Yy No N/A
5.6 Are worksheet entries complete and correct? Yy No N/A

TAL Richland

Page 1

QAS _RADCALGv4.8.33
CA




Data Review Checkiist
RADIOCHEMISTRY

Second Level Review

Batch Number: W —2({(0 (j

Review Item Yes (\]) No (\}) NA (“57

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

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

3. Are the comrect isotopes reported?

B. QC Samples

1. Is the Minimum Detectable Actrvity for the blank result < the
Contract Detection Limit?

2. Does the blank result meet the Confract criteria?

3. Is the blank result < the Confract Detection Lirnit?

4. Is the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?

5. Is the LCS recovery within contract acceptance criteria?

6. Is the LCS Minimum Detectable Activity < the Contract
Detection Limit?

7. Do the MS/MSD results and yields meet acceptance criteria?

AN

-

\ \&\ \‘K\K

8. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other _ |
1. Are all Non-confommances included and noted?
Are all required forms filled out?

‘Was the correct methodology used?

‘Was transcription checked?

‘Were all calculations checked at 2 minimum frequency?
‘Were units checlced?

RN

NSRS IS

Comments on any “No” response:

Second Level Review: M\ %[y{,a,——— Date: (4 fz EA—‘:

TESTAMERICGA Rev. 10. 9/07 54



Data Review/Verification Checklist
RADIOCHEMISTRY, First Level Review

| ées’rAmencca

5/6/2008 3:10:25 PM

Lot No., Due Date: J8C180296; 05/09/2008

Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 8092466;

SDG, Matrix: W05358; WATER

1.0 COC

1.1 Is the ICOC page complete; inciudes all apphcable analyms dates, SOP numbers and revisions?

0 QC Batch

Do the Summary/Detalled Reports include a calc‘ulated result for each sample Ilsted on the QC Batch Sheet?

2.2 Are the QC appropriate for the analysis included in the batch?
2.3 s the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc?

74 Does the Worksheets include a Tracer Vial label for each sample?

3.0 QC & Samples : '
3.1 Is the blank results, yield, and MDA within contract |ImltS'7

3.2 Is the LCS result, yield, and MDA within contract limits?
3.3 Are the MS/MSD results, vields, and MDA within contract limits?
3.4 Are the duplicate result, vields, and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

4.0 Raw Data o
4.1 Were results calculated in the correct units?

wi—_2 Were analysis volumes entered correctly?

i+.3 Were Yields entered correctly?

4.4 Were spectra reviewed/meet contraciual requirements?
4.5 Waere raw counts reviewed for anomalies?

5.0 Other
5.1 Are all nonconformances mcluded and noted'7

5.2 Are all required forms filled out?
5.3 Was the correct methodology used?
5.4 Was transcription checked?

5.5 Were all calculations checked at a minimum frequency?

£.5 Are worksheet entries complete and correct?

', 3 Comments on any No response:

v
3

Yes

Yes
V4
v

Yes

<G

R 2Y

v
o®
I

-
(2]

e

<

<
o
7]

IS

First Leve! Revne‘vg\/\ﬁj\ ( (/ U{%),)SA@) ) Date Sf\\ﬁ

(\O

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

'No

No

No

No

No

No

v
v
N/A

N/A

N/A
N/A
Iv
N/A

N/A

N/A

N/A

v

N/A

N/A
N/A
N/A
N/A

N/A

TestAmerica Richland

%Cy& 8.33

Page 1
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[estAmeric

JHE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: F 292 Y6 (,

Review Item Yes (V) No (1) NA (V) ]

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 < the

Contract Detection Limit? v

2. Does the blank result meet the Contract eriferia? B

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

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

sample result < the Contract Detection Limit? L

5. Is the LCS recovery within contract acceptance criteria? L

6. Is the LCS Mintmum Detectable Activity < the Contract

Detection Limit? L

7. Do the MS/MSD results and yields meet acceptance criteria? o
[

VA

€. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Are all Non-conformances included and noted?

Are 2] required forms filled out?

Was the correct methodology used?

Were all calculations checked at a minimum frequency?
‘Were units checked?

SR e e

—

e

Was transcrniption checked? o
"
L

Comments on any “No” response: Ab - ATy

Second Level Review: ;Z 4{1 ] _ Date: QF-07-08

TESTAVERVCA Rev. 10, 9/07 56
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TestAmeric

VIROGMNEENT AL TESTING

Sample Check-in List

Date/Time Received: OF /§ 0§ 17205

Client: P&t SDG #: L0 S35 &

GM Screen Result

- A

Work Order Number: \ng /80396

Shipping Container ID:

1.

2.

13.

Custody Seals on shipping container intact?
Custody Seals dated and signed?

Chain of Custody record present?

Cooler Temperature: NA [A

Chain of Custody # Lwos— cod GO,

NA[] SAF# W5 0085 na()

A¥5 G0

Air Bill #

NA[] Yes[/] No[ ]
NAT[] YesV] Nol[ ]

NA[] Yes /) No{)

5. Vermiculite/packing materials 1s NAL | Wet[ ] Dry [ ]

Number of samples in shipping container: \3

Sample holding times exceeded?

Samples have:
Tape
Custody Seals

Samples are:

/ in Good Condition

Broken

Sample pH taken? NAT ] pH<2}/] pH>2 [ A

Sample Location, Sample Collector Listed? *

*For documentation only. No corrective action needed.

Were any anomalies 1dentified in sample receipt?

Description of anomalies (include sample numbers):

pH>9 [ ]

NA{A Yes[ ] No[]

Hazard Lables

: /__ Appropriate Sample Lables

Leaking

B Have Air Bubbles
(Only for samples requiring no head space.)

Yes[ ] No (/]

Amount HNO; Added

A AL

Sample Custodian: Dhl

Chent Sample ID Analysis Requested

Condition

Comments/Action

Client

Informed on by

Person Contacted

[ 1 No action necessary; process as 1s.

Project Manager

Date: }Z(Zﬂ[)%

Date

LS-023, Rev. 7, 1/03
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Sample Check-in List

Date/Time Received: 0&5 0-20 -0 g/ /’5 40 GM Screen Result : Z

Client: PW SDG #: /00535'7 NA[] SAF#: LOF022 Na(]
Work Order Number: J EL26033 > Chain of Custody # Zo&-622- /7/
Shipping Container ID: Air Bill #
1. Custody Seals on shipping container intact? NA[] Yes [ﬁ No[ ]
2. Custody Sezals dated and signed? NA[ ] Yes ,[/] No[ }
3. Chain of Custody record present? NAT ] Yesy Noi ]
4. Cooler Temperature: NA}/] 5. Vermuculite/packing materials is NA/[A’ Wet[] Dry[]
6. Number of samples in shipping container: ___/
7. Sample holding times exceeded? NAM Yes[ ] No[ ]
8 Samples have: )
Tape ) Hazard Lables
Custedy Seals /A Appropriate Sample Lables
9. Samples are:
In Good Condition ) Leaking
Broken Have Air Bubbles

-(Only for samples requiring no head space.)

10.  Sample pH taken? NA[ ] pH<2{ ] pH>2[] pH>94] Amount HNO; Added AR g”

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

2. Were any anomalies identified in sample receipt? Yes|[ ] NOM

13.  Description of anomalies (include sample numbers):

Sample Custodian: L L ',ﬁ(. %‘n ;(;,//, Date: A& '30 0§

Client Sample ID Analvysis Requested Condition Comments/Action

Client Informed on by Person Contacted

[} No action necessary; process as is.

Project Manager _ Date

£.5-023, Rev. 7, 1/08
TESTAMERI CA 62
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CHE LEADER N ENVIRONRENTAL TESTING

Sample Check-in List

Date/Time Received: d 3 2008 /"ILJ'OO GM Screen Result ’ )*
Client: /P[’LJ snc#: U 535F NA[] SAF# SO&OC/ Nal]
Work Order Namber: 7 8L F0033&  Chain of Custody # S O 08/ 232, 23 ¢

Shipping Container 1D: Air Bill #

1. Custody Seals on shipping container intact? NA[ 3 Yes M No[ ]

2. Custody Seals dated and signed? NAT ] Yes}/] No [ ]

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

4. Cooler Temperature: NA VJ 5. Vermiculite/packing materials is NA ] Wet[ ] Dry{]

6. Number of samples in shipping container: =

7. Sample bolding times exceeded? NAy] Yes[ ] Noi ]
8 Samples have: )
Tape B Hazard Lables
Custody Seals Y Appropriate Sample Lables
9. Samples are:
/ InGood Condition ) Leaking
Broken Have Air Bubbles

EOnly for samples requiring no head space.)
10.  SamplepH taken? NA[ ] pH<2{] pH=2[] pH>9.+ Amount HNO; Added Ao TR

Il.  Sample Location, Sample Collector Listed? *
*For documentation only. No corrective action needed.

12, Were any anomalies identified in sample receipt? Yes|[ ] Nol4—

13. Description of anomalies (include sample numbers):

ral
Sample Custodian: LL ,A/ ,j)’h '(‘4‘ Date: 03 A 0¥

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by Person Contacted

[ ] No action necessary; process as is.

Project Manager Date

S8-023, Rev. 7, 1/08
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THE LEADER ¢ ENVIRONIME

Sample Check-in List

Date/Time Received: 0 5 ;'0 '03 /6[0 O GM Screen Result . J
Client: ?W spG#: WOI35F Nap) sars O08-0/F nay

Work Order Number: Va1 200337 Chain of Custody # SOE-0/2 '54‘3, 53¢
Shipping Container 1D: Air Bill #

I Custody Seals on shipping container intact? NAT ) Yes}/} No[ ]

2. Custody Seals dated and signed? NAT ] Yes}ﬂ No[ )

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

4, Cooler Temperature: NA [/f 5. Vermiculite/packing materials is NA J4 Wet[] Dry{]

6. Number of samples mn shipping container: L

7. Sample holding times exceeded? NAM Yes{ ] No[ ]
8 Samples have: '
Tape ~ Hazard Lables
Custody Seals Y. 4 Appropriate Sample Lables
9. Samples are:
/ In Good Condition ) Leaking
Broken Have Air Bubbles

(Only for samples requiring no head space.)
10.  Sample pH taken? NA[] pH<2[] pH>2[] pH>9 J/] Amount HNO; Added_ L J O AA—

1. Sample Location, Sample Collector Listed? *
: *For documentation only. No corrective action needed.

12, Were any anomalies identified in sample receipt? Yes[ ] No A~

13, Description of anomalies (include sample numbers):

Sample Custodian: bL /}% . /J},q ,(_ﬁ\ Date: O3 20 0%

Client Sample ID Analvysis Requested Condition Comments/Action

Client Informed on by Person Contacted

[ ] No action necessary; process as is,

Project Manager Date

LS-023, Rev. 7, 1/08
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Sample Check-in List

Date/Time Received: 05 20 05? / S00 GM Screen Result e

Client: Péu/ SDG #: Na[] saF# GO5003  Nap)

Work Order Number: \J 520 1¢ Y Chain of Custody # (08 003242 225 /6, 108,
. . o 2P, NY. EWEWEERY )‘(!/;715/

Shipping Container ID: Air Bill # 23¢

I Custody Seals on shipping container mtact? NAT ] Yesw No[ ]

2. Custody Seals dated and signed? NAT[ ] Yes L/] No|[ ]

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

4, Cooler Temperature: NAM 5. Vermiculite/packing materials is NA/M’ Wet [} Dry[]

6. Number of samples in shipping container: 76" )

7. Sample holding times exceeded? NA V] Yes[ ] No[ ]
8 Samples have:
Tape _ Hazard Lables
Custody Seals -/ Appropriate Sample Lables
9. Samples are:
/ _ In Good Condition _ Leaking
Broken - Have Air Bubbles

(Only for samples requiring no head space.)
10.  Sample pH taken? NA[ ] pH<2 pH>2[] pH0[] Amount HNO, Added AONV E

I1.  Sample Location, Sample Collector Listed? *
*For documentation only. No corrective action needed.

12, Were any anomalies identified in sample receipt? Yes [ ] NOM

13, Description of anomalies (inchude sampie numbers):

Sample Custodian: %ﬂg /ﬂﬁ . %ﬂ (.ZA Date: ﬂ_g 20 UY

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by Person Contacted

] No action necessary; process as is.

Project Manager Date

1.5-023, Rev. 7, 1/08
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{ ENVIRO MBERTAL TESTING

Sample Check-in List P«& 5 7 28

Date/Time Received: 3725 O (ELLS/ GM Screen Result &, { K _
Client: v (o SDG #: WOOS 258 NA[] SAF# S50§-003 yuq|
Work Order Number: J¥C 260296 Chain of Custody # SOF-003—S
Shipping Container ID: Air Bill #

Custody Seals ou shipping container intact? NAT ] Yesj/}/No ]
2. Custody Seals dated and signed? NA[] Yes V/ No[ ]
3. Cham of Custody record present? NA[ ] Yes M’ No{ ]
4. Cooler Temperature: NA V]/ 3. Vermiculite/packing materials {s NA/H/Wet [3 D[]

6 Number of samples in shipping container: /

7. Sample holding times exceeded? NA M/Yes No | )
3 Samples have:
Tape _ Hazard Lables
~~  Custody Seals _ " Appropriate Sample Lables
9, Samples are:
In Good Condition ~ Leaking
Broken Have Air Bubbles

(Dnly for samples requiring no head space.)
0. SamplepH taken? NA[] pH<2[4" pH>2L7  pH>9[]  Amount HNO, Added

il Sample Location, Sample Collector Listed? *
*For documentation only. No corrective action needed.

12 Were any anomalies identified in sample receipt? Yes{ ] No [ 1
3. Description of anomahes (include sample numbers):
P . i
Sample Custodian: bQ% Date: 3 2S5 K
/
Client Sample ID Analysis Requested Condition Cominents/Action
Chent Informed on by Person Contacted

'] No action necessary; process as is.

Project Manager Date

TESTAMVERI €A v 7 7/ 82
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4128/2008 2:29:46 PM ICOC Fraction Transfer/Status Report

ByDate: 4/29/2007, 5/3/2008, Batch: '8092464', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
8092464

AC ReviC Barcotl 4/18/2008 11:05:00

SC wagarr IsBatched 4/1/2008 4:21:48 PM ICOC_RADCALC v4.8.32

SC Barcotl InPrep 4/18/2008 11:05:00 AM RICH-RC-5016 REVISICN 7
SC Barcotl Prep1C 4/18/2008 11:05:14 AM RICH-RC-5016 REVISION 7
SC AshworthA Sepi1C 4/23/2008 5:46:44 PM RICH-RC-5087 REV1

sC AshworthA Sep2C 4/25/2008 12:53:13 PM RICH-RC-5003 REVISION 6
SC ClarkR InCnt1 4/25/2008 1:00:27 FM RICH-RD-0008 REVISION 4
SC BlackCL CalcC 4/27/2008 6:43:23 AM RICH-RD-0008 REVISION 4
SC norton;] ReviC 4/28/2008 2:29:39 FM RICH-RC-0002 REV 8

AC Barcotl 4/18/2008 11:05:14

AC AshworthA 4/23/2008 5:46:44 PM

AC AshworthA 4/25/2008 12:53:13

AC ClarkR 4/25/2008 1:00:27 PM

AC BlackCL 4/27/2008 6:43:23

AC nortonj 4/28/2008 2:29:39 PM

ALTACCepung cniry, oG/ Statis Lhange

TAL Richland Grp Rec Cnt: 7
Richland Wa. Page 1 |COCFractions v4.8.33
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) Ad- H
4128/2008 4:44:52 PM [COC Fraction Transfer/Status Report
ByDate: 4/28/2007, 5/3/2008, Batch: '8092456', User: “AlLL Order By DateTimeAccepting

Q Batch Work Ord CurStiatus Accepting Comments
8092456

AC ReviC HarrisD 4/23/2008 8:50:22

sC wagarr IsBatched 4/1/2008 4:21:48 PM ICOC_RADCALC v4.8.32

DI HarrisD InPrep 4/23/2008 8:50:22 AM RICH-RC-5017 Revision 6
5C HarrisD PrepiC 4/23/2008 8:53:29 AM RICH-RC-5014 REVISION 7
12C BockJ InPrep2 4/23/2008 11:20:40 AM RICH-RC-5014 REVISION 7
iSC Bockd Prep2C 4/24/2008 1:29:00 PM RICH-RC-5014 REVISION 7
1SC ClarkR InCnt1 4/24/2008 1:33:11 PM RICH-RD-0003 REVISION 5
5C DAWKINSO CalcC 4/24/2008 8:24:33 PM RICH-RD-0003 REVISION 5
SC antonsonl| ReviC 4/28/2008 4:44:47 PM RICH-RC-0002 REV 8

AC HarrisD 4/23/2008 8:53:29

AC Bockd 4/23/2008 11:20:40

AC Bockd 4/24/2008 1:29:00 PM

AC ClarkR 4/24/2008 1:33:11 PM

AC DAWKINSO 4/24/2008 8:24:33 PM

AC antonsonl 4/28/2008 4:44.47 PM

S —

TAL Richland
Richland Wa.

AT ACCeptng Entry. SC. Sialus change

Page 1

Grp Rec Cnt:7
ICOCFractions v4.8.33
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4128/2008 2:16:56 PM ICOC Fraction Transfer/Status Report
ByDate: 4/29/2007, 5/3/2008, Batch; '8092458', User: *ALL Order By DateTimeAccepting

2 Batch Work Ord CurStatus Accepting Comments
3092458

ac ReviC HarrisD 4/23/2008 8:34:11

sC wagarr IsBatched 4/1/2008 4:21:48 PM ICOC_RADCALC v4.8.32

SC HarrisD InPrep 4/23/2008 8:34:11 AM RICH-RC-5017 Revision 6
sC HarrisD Prep1C 4/23/2008 8:43:21 AM RICH-RC-5014 REVISION 7
SC Bockd InPrep2 4/23/2008 11:20:27 AM RICH-RC-5014 REVISION 7
sC BockdJ Prep2C 4/24/2008 1:29:14 PM RICH-RC-5014 REVISION 7
SC ClarkR InCnt1 4/24/2008 1:33:12 PM RICH-RD-0003 REVISION 5
sC DAWKINSO CalcC 4/24/2008 8:24:20 PM RICH-RD-0003 REVISION 5
SC antonsonl ReviC 4/28/2008 2:16:37 PM RICH-RC-0002 REV 8

AC HarrisD 4/23/2008 8:43:21

AC Bockd 4/23/2008 11:20:27

AC Bockd 4/24/2008 1:29:14 PM

Ac ClarkR 4/24/2008 1:33:12 PM
pAC DAWKINSO 4/24/2008 8:24:20 PM
i antensonl 4/28/2008 2:16:37 PM

:
L&

CTATCEpIng ENTy, SC. Sialus Change

TAL Richiand Grp Rec Cnt; 7
Richland Wa. Page 1 ICOCFractions v4.8.33
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5/1/2008 10:45:46 AM

|ICOC Fraction Transfer/Status Report

ByDate: 5/2/2007, 5/6/2008, Batch: '8092463', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord  CurStatus Accepting Comments
8092463

AC Rev1C ManisD 4/16/2008 10:06:11

SC wagarr IsBatched 4/1/2008 4:21:48 PM ICOC_RADCALC v4.8.32

Sc ManisD InSep1 4/16/2008 10:06:11 AM RICH-RC-5006 REV 7

SC ManisD Sep1C 4/23/2008 4:51:57 FM RICH-RC-5006 REV 7

SC DAWKINSO InCnt1 4/23/2008 5:02:10 PM RICH-RD-0007 REVISION 6
SC DAWKINSO Cnt1C 4/23/2008 10:11:50 PM RICH-RD-0007 REVISION 6
SC ManisD InSep2 4/29/2008 8:59:56 AM RICH-RC-5071 REV 5

sC ManisD Sep2C 4/29/2008 2:06:44 PM RICH-RC-5071 REV 5

SC DAWKINSO InCnt2 4/29/2008 4:29:31 PM RICH-RD-0003 REVISION 5
1SC ClarkR CalcC 5/1/2008 8:31:45 AM RICH-RD-0003 REVISION 5
SC nortonj Rev1C 5/1/2008 10:45:39 AM RICH-RC-0002 REV 8

AC ManisD 4/17/2008 9:03:27
lac ManisD 412312008 4:51:57 PM

AC DAWKINSC 4/23/2008 5:02:10 PM

AC DAWKINSO 4/23/2008 10:11:50

AC ManisD 4/29/2008 8:59:56

AC ManisD 4/29/2008 2:06:44 PM

AC DAWKINSO 4/29/2008 4:29:31 PM

AC ClarkR 5/1/2008 8:31:45 AM

AC nortonj 5/1/2008 10:45:39

ACTAccepning EMry, <SC. Status
TAL Richland
Richland Wa.

Thange

Page 1

Grp Rec Cnt: 10
tCOCFractions v4.8.33
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/25/2008 10:15:01 AM

ICOC Fraction Transfer/Status Report

ByDate: 4/26/2007, 4/30/2008, Batch: ‘8092459, User: “ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus

Accepting

Comments

8092459
AC
sC
sC
SC
sC
|sc
lsc
i
lisc
e
AC
AC
AC
AC
AC

ReviC

HarrisD
wagarr
HarrisD
HarrisD
Bockd
BockJ
ClarkR
DAWKINSO
antonsonl

HarrisD
Bockd
BockJ
ClarkR
DAWKINSO

antonsonl

4/22/2008 3:04:16 PM

IsBatched
InPrep
Prep1C
InPrep2
Prep2C
InCnt1
CalcC
RevtC

4/1/2008 4:21:48 PM
4/22/2008 3:04:16 PM
4/22/2008 3:12:22 PM
4/22/2008 3:51:00 PM
4/24/2008 11:55:39 AM
4/24/2008 12:47:57 PM
4/24/2008 9:35:46 PM
4/25/2008 10:14:22 AM

4/22/2008 3:12:22 PM
4/22/2008 3:51:00 PM
4/24/2008 11:55:39
4/24/2008 12:47:57
4/24/2008 9:35:46 PM
4/25/2008 10:14:22

ICOC_RADCALC v4.8.32
RICH-RC-5021 Revision 5
RICH-RC-5017 REVISION 6
RICH-RC-5017 REVISION 6
RICH-RC-5017 REVISION 6
RICH-RD-0007 REVISION 6
RICH-RD-0007 REVISION 6
RICH-RC-0002 REV 8

AU Acceptng Entry, SC. oialus cnange
TAL Richland
Richland Wa.

Page 1

Grp Rec Cnt:7
ICCCFractions v4.8.33
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 wesrzoos siora0 P ICOC Fraction Transfer/Status Report

ByDate: 4/30/2007, 5/4/2008, Batch: '8092462', User: *ALL Order By DateTimeAccepting

Accepting

Comments

H
0 Batch Work Ord CurStatus
8092462
AC ReviC Barcotl
5C wagarr
SC Barcotl
SC Barcotl
SC BostedD
sC BostedD
s5C ClarkR
SC DAWKINSO
sC antonsonl
AC Barcotl
AC BostedD
AC BostedD
“AC ClarkR
1ac DAWKINSO
fAC antonson!

4/16/2008 1:34:42 PM

IsBatched
InPrep
Prep1C
InPrep2
Prep2C
InCnt1
GCalcC
ReviC

4/1/2008 4:21:48 PM
4/16/2008 1:34:42 PM
4/16/2008 1:34:56 PM
4/21/2008 8:14:43 AM
4/24/2008 11:03:52 AM
4/24/2008 11:05:23 AM
4/24/2008 9:36:00 PM
4/29/2008 3:01:22 PM

4/16/2008 1:34:56 PM

4/21/2008 8:14.43

4/24/2008 11:03:52
4/24/2008 11:05:23
4/24/2008 9:36:00 PM
4/29/2008 3:01:22 PM

ICOC_RADCALC v4.8.32
RICH-RC-5016 REVISION 7
RICH-RC-5016 REVISION 7

RICHRC5025 REVISION 4

RICHRC5025 REVISION 4
RICH-RD-0007 REVISION 6
RICH-RD-0007 REVISION 6
RICH-RC-0002 REV 8

ACTATCepting EMry, oG, olatus Change

TAL Richland Grp Rec Cnt: 7
Richland Wa. Page 1 ICOCFractions v4.8.33
TESTAMERI CA 101
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412812008 4:35:40 PM ICOC Fraction Transfer/Status Report
ByDate: 4/29/2007, 5/3/2008, Batch: '8092467', User: "ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
8092467
AC ReviC McDowellD 4/7/2008 7:45:39 AM
sC wagarr IsBatched 4/1/2008 4:21:48 PM ICOC_RADCALC v4.8.32
sC McDowellD 'nSep1 4/7/2008 7:45:39 AM RICH-RC-5022 REVISION 3
sSC McDowellD SepiC 4/7/2008 2:31:05 PM RICH-RC-5022 REVISION 3
sC DAWKINSO InCnit1 4/7/2008 2:41:13 PM RICH-RD-0001 REVISION 4
SC ClarkR CalcC 4/9/2008 11:40:46 AM RICH-RD-0001 REVISION 4
;,’u‘C antonson! ReviC 4/28/2008 4:36:32 PM RICH-RC-0002 REV 8
_'f._-z._c McDowellD 4/7/2008 2:31:05 PM
e DAWKINSQ  4/7/2008 2:41:13 PM
AC ClarkR 4/9/2008 11:40:46
AC antonsonl 4/28/2008 4:36:32 PM

ACT Accephing emry, SC. Statgs change
TAL Richland
Richland Wa.

Page 1

Grp Rec Cnt:5
ICOCFractions v4.8.33
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