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STL Richland

2800 George Washington Way
Richiand, WA 99354

Certiﬁcate Of Analysis Tel: 509_375 3131 Fax: 509 375 5590

www.stl-inc.com

Pacific Northwest National Laboratories
Sigma V Building

Richland, WA 99352

June 29, 2006

Attention: Dot Stewart

SAF Number : X06-005, X06-020

Date SDG Closed : June 6, 2006

Number of Samples : Four (4)

Sample Type : Water

SDG Number : WO04872A

Data Deliverable : 15-Day / Summary
CASE NARRATIVE

I Introduction

On June 6, 2006, a request for reanalysis of four water samples was received at STL Richland (STLR).
Upon receipt, the samples were assigned the following laboratory ID number to correspond with the
Pacific Northwest National Laboratories (PGW) specific ID:

PGW ID# STLR ID# MATRIX  DATE OF RECEIPT
B1HLMS6 H6XL7 (HOPIJ) WATER 03/01/06
B1HLMS H6XMK (HOPJH) WATER 03/01/06
B1HLLY H6XML (HOPJT) WATER 03/01/06
BI1HLNI1 H6XMP (HOPHM)  WATER 03/01/06

II. Sample Receipt
The samples were received in good condition and no anomalies were noted during check-in.
1L 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.

Leaders in Environmental Testing Severn Trent Laboratories, Inc.




Pacific Northwest National Laboratories
June 29, 2006

Iv. The requested analyses were:
Alpha Spectroscopy
Plutonium-238, -239/240 by method RICH-RC-5010
Gas Proportional Counting
Gross Alpha by method RICH-RC-5014

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

Plutonium-238, -239/240 by method RICH-RC-5010

The reanalysis results are within RER acceptance criteria. The LCS, batch blank, samples and sample
duplicate (BIHLMS6) results are within contractual requirements.

Gas Proportional Counting

Gross Alpha by method RICH-RC-5014:

The reanalysis results are within RER acceptance criteria. The LCS, batch blank, samples and sample
duplicate (B1HLL9) results are within contractual requirements.

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

Reviewed and approved:
{ciwplng q_gn

Sandra Seger
Project Manager




Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES
Referenced Method Isotope(s) STL Richland’'s SOP number
EPA 901.1 Cs-134, 11131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D5174  Uranium RICH-RC-5058
EPA 906.0 Tritium RICH-RC-5007
NOTE:
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrative)
The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narmrative)

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 (u;) 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.

STL Richland
rotGenerallnfo v3.72



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

MDC|MDA

Primary Detector

Ratio U-234/U-238

An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit.

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

Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.
Chain of Custody Number assigned by the Client or STL Richland.

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

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the
same units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

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)

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/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*Y1d*Abn*Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

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 Leve!l based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and II error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Y1d * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

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

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

rpotGenerallnfo v3.72

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

Rst/TotUcert Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

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

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

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

Sum Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where

Spec Rst(s) the results are in the same units.

Work Order The LIMS software assign test specific identifier.

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

STL Richland



*DIA 34} 2A0qE Yuejq £10)RI0(E] PIJLIIOSSE Y] UI pUnoy sem ddeuy -[end g
(TaRID) 1wy Sunaoday 3y3 Me[aq Si )[NSaL Ay} pue paudisse udaq sey Jpyienb N oN - End r

8p€A ppFAtemmng peyped gids

-apIaNU Y} AJIUIPI JOU PIP UBIS BUIIES 10 IPJA] ) UBY) SSI] SI }|NS31 3Y) Inq “I10j pazAjeuy - [end) N} puelyoIy LS
gL:€L 002/61/90 1 10-3¥21°L V13GVHJ Y 0L€6 000} 00+3S0°¢C L0+38'v L0+32 L 110d ¢0+3.€°¢C L-9v-486¢C) VHdV 9vZ6SL9
awiyseleq Aleuy  nun azig by Poylan PIBIADIL vVaw lend SzZnoL SZMUD  un Hnsay #SVO apkjeuy yoieg
0€£:60 9002/10/€0 VZ.I8Y0M 020-90X Iv-94S-9MIN INTHLE OLdWXSH6
:a)eq :9)eq uQ aWNJOA 1.%Spilos :adA) QN IGN Jasn ol :pj ajdweg
uonoa’jjon ajdweg paisia [oin}SION 20 6ps JGN 4VS joenuo) isoL D qeq
8L:€l 00¢2/61/90 1 20-361'6 VL3IGVHJTY 0L€6 0001 00+300°¢ L0+39'v  10+3€°L  10d c0+3i¢¢ L-91-18S¢1 VHdIV 9426619
awi]sateq Areuy  wun azis biy poylen PIBIADIL Vaw |lenp SzZMmoL SZMuUd un ynsay #SVO afjeuy yojeg
0€£:60 9002/10/€0 VZ.L8Y0OM 020-90X |Iv-88S-9MW 671HIA O0LTAX9HE
:ajeq :a)eq uQ aWIN|OA .%SPlI0S radAL LGN N Jasn H| :p) sidwieg
uonodd|0d ajdweg palsia [2IN)SION o0 Bps 49N dvs joenuo) IsalL juald qeq
8L:€lL 00¢/61/90 1 20-3/8'6 Y139vHJ1V 01€6 0001 00+3l6°¢C 10+39°'F 10+3€ L 1n0d ¢0+361°¢C L-9y-186¢1L YHJIV 9926619
awyl/ejeq Aleuy  nun azis biy POYlo N PIBIAD4L vaw ilend Sszniol sTMUd  un Hnsay #SVvD akjeuy ydojeg
0€:60 900Z/1L0/€0 vZ.8Y0M 020-90X |v-9dS-9MIN SWIHLE OLMNX9HE
:a)eq :ajeq uQ aWNOA L%SPIOoS radA) OGN JqN J9s H| :p] s dwesg
uonodsjlod ajdweg pajnsig joinision o0 Bps 49N dvS joejuod isel uald qeq
S0 00¢c/€2/90 1 10-3500°¢ 3V 3iv1d OSiNd 6’68 10-3¢eC L0-31°6  10-38y  nod 00+38€°L ovc/6ec-Nd 6€c-Nd €¥C6S1L9
2¢G:,0 00¢/ee/o0 1 10-3500'Z2 3V I1v1d OSINd 6’68 103111 n 10-30°F  10-30°L  110d  00+300°0 €-91-186¢€1 8e¢-Nd €¥2C6G1L9
auwnpsereq Aleuy  uun azig biy PoylonN PI3IADIL van lend SZnNioL  SZNWO  lun 1INsay #SVD alkjeuy yojeg
0€:60 9002/10/€0 VZ.I8Y0OM 020-90X 1v-g9dS-9MW 9NTHLE  0LZ1X9H6
:ajeq :ajeq uQ awnjoA 1.%SPplloS :adA) IGN IqN Jasn :p} :p| aidweg
uof199)j0d sidweg pajsia jeimision o0 Bpg 40N 4VS joenuod 1591 ey qe
J'€ZSZE\PEH\AIPEIAPPaA\GPLOCaY\ Y ‘PPTVZ .80 MIPEMAIPER\PPa\qpHOdaY\Y :BWEeN 3lid £262¢ AN 1dY GO -UOISI9A av34 :adApjeunoy o HgNwao4

:3p0) qe'|

yrodoy  puepydIY ILS

WY 612501 900¢/65/9




W AN AY) IA0QR jur[q £10)e10qE] PIIRIDOSSE I} Ul punoj sem jLjeuy -jend g

| (T@D) iy Sunaoday ay) mopaq s1 3nsad ay) pue paudisse uaaq sey Joyienb n oN -End r 89°¢A ppaPEUPER NI
! *3pIPNU AY) AJIUIPI JoU PIP UEIS pwed 10 IPJA] AY) UBY) SSI] S }[NSI Y] Inq ‘J0] pazi[euy - [end) () pueysy 1S
,
8Ll 1 10-3¢°¢ 1-9¥-28621 M4
a 9002/61/90 10-3€£00°Z 9VHJIV 0L€6 0°00L 10-398°9 n 10-3gZ NOd  Z20-399'v- VHJ1V 9126519
dAf 190121 DN 19N pazAjeuy PTIS POUIRW 29Y4% PI3IA oaw le  szuaoupn  yun isy Buo #SVO adA] 2D
o so1 ~M3Y /ady swileieq buv Ajeuy fou0) ydg Jagel) -np  wopoL mnsay Mieuy 1 #useg
H 3V 18661 v-99S-9MIN
dA1y xynsd Pl ad awn[oA paj|nsia esaq xiyng iaN SVS JqN ased 49sM 1591 JON 19BIUOD IaN 4vS
| 9002/90/90  :83eQ PaAIRIdY Mg radA1 5D '+%SPI10S/31N}SION
| :9jeq uQ 9jdwes HILYM d31VM Xuen VN e BTl Fo)
0€:60 9002/10/€0 -93eQg UO}I9}|0D IXATAN VZ.8Y0M :4AN 3day/Bps avied0osH :p1 ojdwieg qe
J'€ZGZE\PEHAIPES\PPAGPLOdaN\Y ‘PP V2. 8YOMIPERAIPES\PPA\GPHOUaY\:Y 3WeN 3|id GO IQNUOISISA avad :adApeunoy Y gNwliog

WS P9P0D BT yoday uerg DO PueyoRy 1LS 900¢ ‘67 auny “Aopsany




*AIA 213 2A0qe Yug[q A101BI0QE] PIIRIIOSSE YY) Ul punoj sesm djdeuy -[end g

(T@D) g Sunaoday ay) mo[aq S1 Jnsal 3y} pue paudisse uddq sey Jayienb ) oN - end r 89°€ ppaPEYPERIds
l -ap1ponu 3y) AJUIPI J0U PIp ULIS BUINIES 10 IPIA] 9Y} UBY) SSI SI }[NSAL Y) Inq ‘10§ pazA[euy - [end) ) puejyaIy LS
€620 1 20-3€°6 oveiees-Nd M8
d 9002/€2/90 10-39v0'Z 31vid OSINd 91, 10-38L°¢C n Zo-3¢'6 Nod ¢0-3r9°¢ 6€2-Nd €¥26S19
£€6:20 1 10-3L°L €-91-186€L M8
a 9002/€2/90 10-39¥0°Z 3ILv1d OSINd 9'tL 103t n L0-34L°1L 1104 00+300°0 8€2-Nd ¢€¥C6SL9
dAL D027 19N 1on pazAjeuy RZIg pPoylaiy 23Y4% PIBIA o le] '} e ST uddun  Jun i1sy Buo #SvO adf) 20
| s01 ~M3Y /ady swileleq by Aleuy fouo) xdg Jages) -ND  wopoL ninsay nAeuy / # yojeg
H oV 18661 V-88S-9MN
dALy xwnsd p1 2l1d awn|oA payinsia jueseg xyns JOGNSVS  JON eseD  Jesnisal IQN Joe1UO0D 1GN 3VS
9002/90/90  ‘9¥eq PIAIRINY Mg :adA1 DD x%SPlioS/aIn}SION
:ejeq uQ 9jdwes HILVM HILYM XUIBW WN :pl JUaND
0¢:60 9002/L0/c0 :9jeg uond9jjod XATAN vZ.870M 49N 1day/bps av I MH09H :pl 8jdweg qe
av3d edAljewsog N gNwiod

7 F'ETSTE\PEU\AIPERA\PPAGPHOCaY Y ‘PP 'YZ8YOMIPEHAIPESS\PPa\GprOday\y :8weN 3]id GO GNUOISIIA

yodoy Yuerdg DO pueppR ILS

v TIILS P0D qeY

9007 ‘67 2uny ‘Avpsanyj




*IJA Y} 2A0GE Jue|q £10}210qE] PI)IBIDOSSE I} Ul pUNOj Sem 3jAjeuy -jen) g

(T@UD) mury Sunioeday ay) mo[aq I J[nsa. i) pue paudisse udaq sey Jayienb ) oN - end r 89°€A PPAPEYPEI 1L
£ *apIaNnu 3y} AJIJUIPI J0U PIP UEDS eunued 10 PN Y) ULY) SSI SI J[NSAL 3Y) Ing 10} pIzA[euy - [end) () puelyoly LS
ocl L1GL i 8'86 00+3¢°C L-9y-L8SC) sd
a 0L 9002/6L/90 10-31P0CT 8VHJIV 01€6 L0+3€C°¢C 0°00L 10-3¢8L 00+36'¢ 1/110d 10+302°¢C VHAV 9926519
dAk1 10nM197 0on 0on pazAjeuy PZIS poyleiy I94% PISIA jelall | e SZuaodun  un 18y 6O #SVO adA| 2D
o sO1 3y /ady  awil/eleq by Aleuy /ou09 ydg Jases| -ndD wuonolL AINS3Yy Mieuy 1 # ydleq
H 4v 18661 Vv-89S-9MN
dALy xiynsy Pl a4 awn|oA pajusia Juedaq xuyns QN SVS ~ JGN @sey  uesnisal 1N JoENUOD 19N 4VS
9002/90/90  :8}eQ PaAIaI3Y sd :2adA) DD x%Spllog/aInision
:0)eq uQ |dwes HILYM HILYM XLEW VN :p1 JueND
0€:60 9002/L0/c0 -9jeQ uoljo9d]|oD INATAN VZ.8Y0M :JAN 3day/bps SOLEH09H :p1 ajdwesg qeq
3'£ZGZE\PRH\AIPEOA\PPR\GPHOdSH\Y ‘PP VYZ.L8FOMI\PEH\AIPES J\PPA\GPHOdIX\:Y dWeN 3|14 G0 ‘JGNUOISIDA av3d :edApjeuuoy H IgNwaod _

110day opduwes joyuo) DO pueyIIry 1LS

TYILS BPOD qE]

9007 ‘6 2uny ‘Avpsany |




‘DA 243 2A0QE YUe[q A.10)EI0qE] PIIBIIOSSE [) Ul punoj sem ajfjeuy -fend) g

(1@YD) nuiry Sundoday ay; Mofaq I 3[nsak Y} pue paudisse uaaq sey Jayienb n oN - end [ 89°¢A ppAPEYPEI AU
4 *3pI[oNu 3y} AJIUIPI JOU PIP UEIS BUIUES 10 IPJA] Y} UEY) SSI SI NS ) Inq “A0J pazA[euy - [end) N puejyay 1S
Gcl £€6:L0 1 0¢Cli 10-32°6 or¢/eec-Nd sg
a Gl 9002/£2/90 10-3266'L 3ILV1d OSINd 00+389'¥ ¥'G8 10-3¢6') 00+32°L WOd 00+3¥2C°S 6€C-Nd €¥Co6SL9
dAL 100191 19N 10N pazAjeuy RZIS poylain 234% PIRIA Jan e sZya0un  jun sy Buo #SVD adA) 20
o SO1 M3y /ady  awil/eleq by Ajeuy jou0) xdg Jadell -nD judnolL AINsay Mieuy 1 # ydreg
H HVY 18661 V-98S-9MIN
dALy xynss Pl al14 awnjoA paynsia Juedag xyng JONSVS  JqN ese)  JesMisey 1N 19e13U0D 19N 4VS
900¢2/90/90  :@)eQ PAAIRIdY sg adA)1 OO *x%SPlloS/aINISION
:03eQ UQ ojdwes HILYM ¥ILYM XL VN :p13ualD
0£:60 900¢/L0/E0 :@jeQ uohd9||0D INATAN VZ/.8Y0M :4aN 3day/Bpg SOLMY09H :pl @ajdweg qe
I EZSTE\PEUAIPES\PPAGPHOdOY\'Y ‘PPT VZL8YOMIPEH\AIPR24\PPa\apHodayy :aweN 314 GO IgNUOIsJOA av3d :adApjeunog Y HgNuuo4g

I4ILS PoD qu wh@&@ﬂm Q—QEN@ [013U07) UO PUBIYIY "LLS 9007 ‘6 auny ‘Aopsinyj




*IAJAL Y) 2A0QE Yur[q A10}RI0qE] PIIEIIOSSE 3} Ul punoj sem ieuy -jend g

("TaRID) yury Sunaoday ay) mofaq s1 Jnsad ) pue paudisse udaaq sey Jayrjenb n oN - End r 89°¢A ppaPEYPEINIL
§ *apIoNu IY) AJJUIPI Jou PIp ULIS BwueS 10 IPJA] 3Y) UBY) SSI] SI JNSAI AY) Inq “40J pazA[euy - [en) 1] puelyaIy 1S
€ 002 €6:20 1 10-39°% 00+38¢°L ove/ieeecnd dna
a G0 0%l 9002/€2/90 L0-3¥Y0'ZT ILYId OSINd L'8Z 10-36v¢C 10-36'v 110d  00+302°1 6€¢-Nd €ve6Si9
€ 00¢c €6:20 j 10-31°) 00+300°0 ¢-9l-186¢l  dNA
a 0 00 900Z/€2/90 10-3¥¥0Z 3ILVid OSINd 1'8L 10-38L°L n 10-31°L 0d 00+300°0 8€Z-Nd €vZ6SL9
dAp 100127 190 19N pazhjeuy 1218 Pouls 294% PI3IA oan le  szuadun wun 1sy Buo #SVO 2dA) 20D
o SO1 434 /add  swil/sleq biy Aleuy fou0) ¥ds Jadel) -nD udnol AInsay MAjeuy 1 # 4Ydieg
H ¥ 18661 v-99S-9MIN 020-90X
dAry xmnsd Pl 314 awnjoA palnsia jueseqg xaynsg 19N SVS iqN 8se) 198N 1591 IgN JoB)UOD JaN 4vS
9002/90/90  :@32Q P3AI999Y dna :adAL 00 ‘x%SPplloS/aIn}siON
:9)eq uQ 9jdwes H3ALVYM HILVM XIew ONWHLa ‘PIIUdD
0€-60 9002/1L0/€0 :®8jeQ uondvjjod [ AATAN VZ/8Y0M 1N 3day/6ps HOLLIX9H :pi ojdweg qe"
3'£2SZE\PEY\AIPESI\PPR\GPHOASN\Y ‘PP VZ.LBFOM\PE\IPERI\PPI\GPHOTaY\:Y (2WeN alid GO JGNUOISIOA dv3d :edApjeuuod Y gNuwiod

LS 2P0D qe] Jr0day djednpdng DO pueyory "ILS 900 ‘67 auny “dopsany




AN Y} 2A0qe Yur|q A101BI0QE] PIIEIDOSSE Y} Ul punej sem Ljeuy -End) g

(T@YD) Nury Sunoday] ay) mo[aq SI Jnsaa ) pue paudisse udaq sey syienb n oN - end r 89°€A ppAPEYPER I
9 -apijonu 3y} AJIJUapI JOU PIp ULIS BUIUES 10 IPIA Y} UBY) SSI] S I[NSAA Y} Ing “A0§ pazA[euy - [end ) puBlyoIYy 11S
€ 00¢ 8lgl 1 L0+3Z’L c0+3Lc¢ L-9v-28G21 dNA
a ‘0 L* 9002/61/90 Z0-30¢€'6 avHJ1V 0L€6 0°'00L 00+366°1 Lo+39'¢ Nod  zo+3Lz2 VHJdIVY 9126619
dAL 100121 19N 10N pazAjeuy 24 1 poylay 294% PIBIA Oaw le SZuaoun  yun 15y Buo #SVD adA1 2D
-] SO A3y /ady  swil/eleq buy Kjeuy puo) ydg Jagel) -no jugnolL Amsay nAjeuy 1 # yoleg
H rvy 18661 v-99S-9MIN 020-90X
dAly xynsd Pl 2114 awnjoA pajusia juesag Xyng IGNSVS ~ JgN eseD  Jaspisal JGN 19B23U0D 1N 4vS
9002/90/90 -9 PdAlIad9Y dna :adA) DD x%SPpllog/ain)SION
:09eq uQ o|duies H3LYM HILYM XLJEW 6TTHLE Pl JuLND
0€:60 900¢/10/c0 :9jeqQ uond3d||0d P ATAN vZ/8Y0M :IAN 3day/bps HILTAXOH :p1 sjdweg qen
I'£Z6ZE\PEYAIPEDA\PPA\QPHOdaY\Y ‘PP VZ.L8YOMIPEXAIPESA\PPaGPHOdaY\ Y aweN 3]14 G0 :JONUOISIaIA av3d :adApjeuoy o HgNwuod

TIILS 2POD Qe yodoy aedndng DO pueydY 1LS 9007 ‘67 2uny ‘Avpsany |




STL Data Review/Verification Checklist
RADIOCHEMISTRY, First Level Review

6/23/2006 1:08:00 PM

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

Batch Positive Result =>
H6XL71AA PU-239 1.4E+00 L:2.3E-01

8.23 Result <= Action Level, when Defined.

OK; No Action Level Found => PU-238
PU-239

OK; No Callin Level Found => PU-238
PU-239

8.24 Result + 3s >=0, Not Too Negative.
OK

5
(7]
<

v

v

Lot No., Due Date: J6F070367; 06/21/2006

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6159243; RPUISO Pulso by ALP

SDG, Matrix: W04872A; 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 Yy No N/A
OK

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Y‘? No N/A
OK

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

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

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

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

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes No v
No Matrix Blanks (MBiks) found in Batch!

8.12 Method Blank(s) < QAS Limit Value (No B Flag Necessary). Yy No N/A
OK

8.13 QAS Specified Duplicate Equation Value within Control Limits. Yes No N/A
Not Compared => H6XL71AC PU-238 (RPD)

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

8.15 MLCS within Control Limits. Yes No l\y
No Matrix Spikes (MLCS) found in Batch!

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

8.17 Tracer within Control Limits. Yeg No N/A
OK !

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

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

8.2 Comments:

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

I:/f

N/A

N/A

N/A

ISTL Richland
QAS_RADCALCv4.8.18

Page 1




FWHM > maxFWHM => H6XL71AA PU-239 37.6>0
HBXL71AC PU-239 44.239>0 Q:V1

8.25 Counting Spectrum are within FWHM Limits. Yes NJ N/A

IQAS_RADCALCv4.8.18

8.26 Instruments have Current Calibrations. Yes No N/A
8.27 Correct Count Library Used. Yes No N/A
Library Not Specified => H6XL71AA |:[NUC_LIBRJAR_PU Q:
H6XL71AC I:[NUC_LIBRJAR_PU Q:
HBORW1AA [([NUC_LIBRJAR_PU Q:
HE60RW1AC I([NUC_LIBRJAR_PU Q: v
8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versior¥gs 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 Véesiod. N/A
8.3 Comments:
8.31 Results Blank Subtracted as Appropriate. Yeg No N/A
oK v
First Level Review /)4%1 ! Q e ¢ Date G230 &
ISTL Richland Page 2




Data Review Checklist
RADIOCHEMISTRY

Second Level Review

OC Batch Number: ]9 92’745

Yes ()

No Q)

[N/A (V)

Review ltem

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

2 1Is 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?

L

2. Does the blank result meet the Contract criteria? .

3. Is the blapk 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 with contract acceptance criteria?

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

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

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

C. Other
1. Axe all Nonconformances included and noted?
2. Areall rcgujrcd forms flled out?

3 Was the correct methodology used?

4. Was transcription checked?’

S Were all calculations checked ata minimum frequency?
6. Were units checked?

Comments on any “No” response:

?
Second Level RcvieWéff&{/{




STL Data Review/Verification Checklist

6/20/2006 10:25:13 AM

L LEEN T RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J6F070367; 06/21/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6159246; RALPHA-A Alpha by GPC-Am
SDG, Matrix: W04872A; WATER
1.0 COC -

2.0 QC Batch

1.1 Is the ICOC page complete mcludes aIl appllcable analy31s dates SOP numbers and reV|SIons’? o

2.1 Do the Summary/Detalled Reports |nclude a calculated result for each sample llsted on the QC Batch Sheet’?

ey No N/A

QAS_RADCALCv4.8.18

\:? No N/A

2.2 Are the QC 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? 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 : o /

Is the blank results, yield, and MDA within contract Ilmlts'? 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 resuits, yields, and MDA within contract limits? Yes No v
3.4 Are the duplicate result, yields, and MDAs within contract limits? . \:7 No N/A
3.5 Are the sample yields and MDAs within contract limits? o Y~7 No N/A
4.0 Raw Data- ‘ = BRI G
4.1 Were results calculated in the correct units? Y~7 No N/A
4.2 Were analysis volumes entered correctly? Yyﬂ No N/A
43 Were Yields entered correctly? Yes No r:/;
4.4 Were spectra reviewed/meet contractual requirements? ' Y~7 No N/A
4.5 Were raw counts reviewed for anomalies? ‘ Y~? No N/A
5.0 Other = - STy
5.1 Are all nonconformances included and noted? Yes No v
5.2 Are all required forms filled out? Y~? 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‘y No N/A
5.6 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response:

i / SV

First Level Review //@M»\__ { /ZZ/(Z/&, ,// Date 51/2_0'/(%
STL Richland Page 1




Data Review Checklist

Second Level Review

OC Batch Number: // / é/ qé A?/Lé |

RADIOCHEMISTRY

Detection Limit?

Review ltem Yes (V) [No(¥) [NAQ)
A. Sample Analysis ' /
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract -

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 criteria? .

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

4. 1s the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?

3. Is the LCS recovery with contract acceptance criteria?

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

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

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

C. Other

1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

\\

4. Was transcription checked?”

S Were all calculations checked ata minimurn frequency?

6. Were units checked?

Comments on any “No” response:

Second Level Review@%/o// % % '

Date: ¢ < 7 ‘dﬁ




JlLF0o0367
worts72 A
06/06/2006 Ae 2208
RECHECK, RECOUNT, OR REANALYSIS ORDER
CONTRACT NO MW6-SBB-

Severn Trent
2800 George Washington
Richland, WA 99354

Battelle PNNL Order 060606STLRL-R3455

Sample Delivery wo04872 A

Special Use original sample bottles only. Alpha/Beta samples are for gross alpha

only.

Samples(s

Lab Sample ID PNNL Sample  Action TAT METHOD_NAME

9HOPIJ10 B1HLMS6 *ljoc  Reanalysis 15/15 PUISO_PLATE_AEA A¢ XL7
9HOPJH10 B1HLMS Reanalysis 15/15 9310_ALPHABETA A¢ Xrm&k
9HOPJT10 B1HLLY Reanalysis 15/15 9310_ALPHABETA A& XL
9HOPHM10 B1HLNI1 Reanalysis 15/15 9310_ALPHABETA /4#¢ Xrn/#

Deliver Report Results ~ Dorothy L. Stewart, K6-96

c/o Secretary
3110 Port of Benton Blvd.

The report results must reference the Battelle PNNL-order number, SDG number, and the Battelle PNNL
sample identification number shown above.
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6/23/2006 12:54:11 PM ICOC Fraction Transfer/Status Report

ByDate: 6/23/2005, 6/28/2006, Batch: '6159243', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
6159243

AC CaicC WAGNERJ 6/13/2006 5:40:46 PM

SC wagarr IsBatched 6/8/2006 9:04:01 AM ICOC_RADCALC v4.8.24

SC WAGNERJ InPrep 6/13/2006 5:40:46 PM RICH-RC-5016 REVISION 6
SC WAGNERJ Prep1C 6/13/2006 5:46:52 PM RICH-RC-5016 REVISION 6
SC ManisD SepiC 6/22/2006 10:42:46 AM RICH-RC-5010 REV 4

SC FABREM Sep2C 6/22/2006 5:34:28 PM RICH-RC-5039 REV 6

SC DAWKINSO inCnt1 6/22/2006 5:50:13 PM RICH-RD-0008 REVISION 4
SC BlackCL CalcC 6/23/2006 10:12:50 AM RICH-RD-0008 REVISION 4
AC WAGNERJ 6/13/2006 5:46:52 PM

AC ManisD 6/22/2006 10:42:46

AC FABREM 6/22/2006 5:34:28 PM

AC DAWKINSO 6/22/2006 5:50:13 PM

AC BlackCL 6/23/2006 10:12:50

AT AcCceplng Entry, SC. Stalus cnange

STL Richland Grp Rec Cnt:6
Richland Wa. Page 1 ICOCFractions v4.8.18
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6/20/2006 10:24:37 AM

|COC Fraction Transfer/Status Report

ByDate: 6/20/2005, 6/25/2006, Batch: '6159246', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus

Accepting

Comments

AC
SC
SC
SC
SC
SC
SC
SC
SC

AC
AC
AC
AC
AC
AC

6159246

CalcC

[TACT Accepting Entry, SC. Statas change
STL Richland

Richland Wa.

WAGNERJ
wagarr
WAGNERJ
WAGNERJ
RutherfordJ
ScottM
ScottM
BlackCL
DAWKINSO

WAGNERJ
RutherfordJ
ScottM
ScottM
BlackCL
DAWKINSO

6/15/2006 10:25:23

IsBatched
inPrep
Prep1C
Prep1C
InPrep2
Prep2C
InCnt1
CalcC

6/15/2006 11:08:11

6/8/2006 9:04:01 AM
6/156/2006 10:25:23 AM
6/15/2006 11:08:11 AM
6/15/2006 11:08:39 AM
6/16/2006 8:48:48 AM
6/19/2006 12:04:19 PM
6/19/2006 12:08:31 PM
6/19/2006 8:35:59 PM

6/15/2006 11:08:39

6/16/2006 8:48:48

6/19/2006 12:04:19

6/19/2006 12:08:31

6/18/2006 8:35:59 PM

ICOC_RADCALC v4.8.24
RICH-RC-5014 REVISION 6
RICH-RC-5014 REVISION 6
RICH-RC-5014 REVISION 6
RICH-RC-5014 REVISION 6
RICH-RC-5014 REVISION 6
RICH-RD-0003 REVISION 4
RICH-RD-0003 REVISION 4

Page 1

Grp Rec Cnt:7
ICOCFractions v4.8.18




