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TestAmerica

THE LEADER IN ENVIROGNMENTAL TESTING

Certificate of Analysis
CH2M Hil! Plateau Remediation Company
P.O. Box 1600
Mail Stop — R3-60
Richland, WA 99352
October 29, 2013

Aftention: Scot Fitzgerald

SAF Number : X14-001

Date SDG Closed : September 19, 2013

Number of Samples : Twenty (20)

Sample Type : Water

SDG Number : W06612

Data Deliverable : 30-Day / Summary
CASE NARRATIVE

L Introduction

Between September 12, 2013 and September 19, 2013, twenty water samples were received at
TestAmerica (TARL). Upon receipt, the samples were assigned the following laboratory ID numbers to
correspond with the CH2ZM specific IDs;

CH2M ID# TARLID¥  DATE OF RECEIPT MATRIX
B2RCG8 M1X9E 9/12/13 WATER
B2RCR3 M1X9F 9/12/13 WATER
B2RD33 M1X9G 9/12/13 WATER
B2ZRFDO M1X9H 9/12/13 WATER
B2RD42 M10HI, 9/16/13 WATER
B2RE20 M10HM 9/16/13 WATER
B2RFKG6 M10HN 9/16/13 WATER
B2RFK1 M10HP 9/16/13 WATER
B2RFL6 M10HQ 9/16/13 WATER
B2RFL7 M10HR 9/16/13 WATER
B2RC75 M11RT 9/17/13 WATER
B2RCTO MI11RV 9/17/13 WATER
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CH2M Hill Plateau Remediation Company
October 29, 2013

B2RD53 MI11RW 9/17/13 WATER
B2RD65 M11RX 9/1713 WATER
B2RF98 MI1IRO 9/17/13 WATER
B2RCT7? M12GH 9/19/13 WATER
B2RD75 M12GJ 9/19/13 WATER
B2RD&4 MI12GK 5/15/13 WATER
B2RFF3 M12GL 9/19/13 WATER
B2RFH]1 M12GM 9/19/13 WATER

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

During the bi-weekly phone call on January 9, 2013 TARL was notified that all groundwater samples
received after January 1, 2013 will have a 30 day turnaround time regardiess if the chain of custodies
have a turn around time that is greater than 30 days.

III.  Analytical Resalts/Methodology

The analytical results for this report arc presented by laboratory sample ID, Each set of data includes
sample identification information, analytical results and the appropriate associated statistical errors.

The requested analyses were:
Liquid Scintillation Counting
Carbon-14 by method RL-LSC-008
Tritium by method RL-LSC-005
Chemical Analysis
Hexavalent Chromium by EPA method 7196A

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.
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CH2ZM Hill Plateay Remediation Company
October 29, 2013

Y. Comments

Liquid Scintillation Counting

Catbon-14 by method RL-LSC-008:

The initial count of sample B2RFL6 resulted in quench parameter outside of the calibration Tange.
Procedural allowance of adding quenching agent was applied twice and parameter fell in calibration
range, allowing calculation of sample results. Except as noted, the LCS, batch blank, samples and sample
duplicate (B2RC68) results are within contractual requirements.

Tritium by method RL-LSC-005:
The LCS, batch blank, samples and sample duplicate (B2RFK6) results are within contractual
requirements.

Chemical Analysis

Hexavalent Chromium by EPA method 7196A

The LCS, batch blank, samples, sample duplicate (B2RFK6) sample matrix spike (B2RFK6) and matrix
spike duplicate (B2ZRFK6) 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,

Revie and approved:

M@ &0 A

Sandra Seger
Project Manager
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Drinking Water Method Cross References

- ; -
!
DRINKING WATER ASTM METHOD CROSS REFERENCES -
‘ Referenced Method Isotope(s) TestAmerica Richland's SOP No,
i EPA 901.1 Cs-134, 1131 RL-GAM-001
EPA 900.0 Alpha & Bela RL-GPC-001
EPA 00-02 Gross Alpha (Coprecipitation)|RL-GPC-002
EPA 903.0 Total Alpha Radium (Ra-226) [RL-RA-002 o
EPA 903.1 , Ra-226 RL-RA-001 o
EPA 904.0 Ra-228 RL-RA-001 -
EPA 905.0 Sr-89/90 RL-GPC-003 o
ASTM D5174 Uranium RL-KPA-003 o
EPA 906.0 Tritium RL-LSC-005
¢

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

Uncertainfy 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(%,5,2,...}. The components (x,y,7) 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, er type B, evaluated by other means. Uncertainties not included in the
; components, such as sample homogeneity, ate combined with the component uncertainty as the square root
: of the sum-of-the-squares of the individual uncertainiics. The uncertainty associated with the derived result
is the combined uncertainty (v} 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 Inc
rptGenerallufo v3,72
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Report Definitions

Action Lev

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

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

Bias Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.

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

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

. Combined of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the

Uncertaingy. same units as the result.

{#s), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Factor

CRDL (RL) Contractual Required Detection Limit as defined in the Client’s Statement Of Work or TestAmerica “default”
nominal detection limit. Often referred to the reporting level (RL)

Le Decision Level based on instrument background or blanlk, adjusted by the Efficiency, Chemical Yield, and Volume

Lot-Sample No

associated with the sample. The Type Lerror probability is approximately 5%. Le=(1.645 *
Sqrt(2*(BlgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFet/(REfF*Y1d*Abn*Vol) * IngrFet), For LSC methods the
batch blank is used as & measure of the background variability. e 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 clienf, The
sample number is a sequential number assigned to each sample in the Lot

MDCMDA Detection Level based on instrurnent background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type T and IT error probability of approximately 5%, MDC = (4.65 %
Sqrt((BlgrndCnt/BkgrndCntMin)SCntMin) + 2.71/8CntMin) * (ConvFct/(EFF * Y1d * Abn * Vol * IngrFet). For
LSC methods the batch blank is used as a measure of the background variability,

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

Ratio U-234/U-238

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

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

Rst/TotUcert Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 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 {s based upon the fitst five digits of the Work Order
Number.

RER The equation Replicate Brror Ratic = (S-D)/[sqrt(TPUs® + TPUd?)] as defined by ICPT BOA where § 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.

sSDG Sample Delivery Group Number assigned by the Client ot assigned by TestAmerica upon sample receipt,

Sum Rpt Alpha The sum of the reported alpha spec results for tests dertved 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 Po-239/40 method,

TestAmerica Inc
rptGenerallnfo v3.72

TestAmerica Page 7 of 61




OCTOBER 29, 2013

*DIA 1) 24048 JUEB[( AI0}RIOqR] PIIBIIOSSE J) UF PUNOJ Sea ALfeny -[end) g

(1@ED) 1y Suniodayy 211 Aoaq ST JNsSII oY) pue PouSIsse waaq sey JogIenb N oN - ey p

81°cA ppAAreammgpeypeapdl

I *APINU 37} AJHUIPI 10U PIP WIS BINLES 10 IPJA] 21 BT} SSI S1)[msad 2} NG “16J PazAlewY - [BN) 1) U] B3lIaUNASE ]
I L0°LL €10Z/0L/0L 1 203062 O8T vID 000 10+38L°L n 00+35¢ 00+392 0d 00+319°9 §-GLl-¢Oivrl 71-0  1S00.¢e
v awj/aeq Afeuy nun ezig by Poulan PIOLAD4L Yaw BN SZ AL SZ N3 Hun Jnssy #SVD sfeuy yoyeg
LE0L ELOZ/LLIBO Z1L990M 10071 X IV-d8S-9MIN 86J429  0QLOYILLNG
eleq |leqg uo EUTHITYY LYLSPHOS radAy IgN 1N o8N He]l ip| eidwesg

uonasjod spdureg paiRsia f2INISION 20 Bps AN dvS PeRuOYy 1501 3D qe
[ 0501 €L0Z/0L0L 1 20-325°L IS8T +#1D 0001 10+30L°L LO+32’L 00+356  110d 10+325°8 G-G/-29/¥| ¥1-0  LG00.L2E
Y swijeeq Alewy nn ezis biy poylel PI9IADIL Van [BND SzZMmoL SZMmud  jun Hnsay #SVD a)feuy yajeg
e:0l £L02/91/60 21990M LOO-#1X L9-d9S-9MN 4744929 OLYHOLWS
eq o1|g up awn[op LYsplog =dh) UgN JON Issn pl pi sidweg

uonasod sjdweg pelinsia faimsion 20 Bpg 4N AVS oenuod 1sal W10 qeq
I 60:91L £L0¢/E2/0L 1 c0-38¥%2 087 F1D 000} LO+3!6L LO+3Z°L 00+38'6  110d LO+38¥ ¥ G-G/-¢9/Pl ¥L-0  0L0geee
v suwil) joreq Ajeuy Hun az|g bry PoUsiN pa1A2I] vaw [eND SzmolL SZMuo  3un Hnsay #SV0 alhjeuy yajeg
Fe:0L €102/91/60 Z1890M L0O-+LX 1v-a9S-9MA 9714428 0ZDHOLWE
sa)eq areq uQ awn[oA LY%SPloS rodA) LGN AQN Josn Pl p| sjdwes

Uuonoa||0Y s|dweg pPaiinsiq Jeinysion 20 Bpg 49N JvS pelUOY 188] wsto qeT
| G¥:80 €L0Z/0L/0L 1 ¢0-31L8°L DST PLO 0700} LO+ELL N 00+362 00+392 nod LO+3S0° ) G-G/-¢9.l¥ | ¥i-0 180022t
»y swp/eyeq Aleuy nun 2215 by poyen PRIATIL vaw [end  szniol SZMuo  uun nsay #SV0 alhjeuy Yazeg
0%:60 £1.0Z/21/60 ZL980M LOO-+LX 1LY-39S-SMIN IM4HZg8 0LdHOLNG
ieleq @)eq uo WNOA LOASDPIOS radA) LIgN ION Jasn p1 :p| ejdweg

uopas)ed s|dwezg palsia faInsion J0 Bps 4N 4VS joenuo) ise] sl ge
I 900 £102/5¢/0) 1 €0-3110°G 0S7T eH 0°906 0’00} 2o+38¥'E A 20+3L L zZo+3s'L  aod LO+3¥C6 8-11-82001 g"H Z500.¢¢
ny auLjeleq Aleuy nun azig byy pouen PIRIADL] vaw IBRp  SZNeL Sz mud  uun Hnsay #SVO ajeny yaieg
90:01 £102/29L/60 Z21930M LOO-7IX LY-895-9MIN NI4UZa 0LNHO LB
oeg ?jeq U SWINoA L%LShHOS radAy LGN IgN lasn Pt :p| o1dwes

uoiDeOd spdureg psjiasig fBinisSIoN 20 Bps AN JvS paIuoS isay WRID geq
[ e¥20 €10Z/0L/01 1 20-3vs L 28T ¥ 0°00L L0+392°1 L0+3e’L  10+30°L  nod c0+a8i°L G-G.-29.%1 -0 16800.¢¢
wY aw je3eq AeUy Hun a7g by PoyaN PlRIADLL Yan 1Benp  SZMOL  SzNWD  Hun ynsay #SVD sMeuy yneg
90:0L ELOZ/9L/B0 Z1990M  LOO-¥LX Lv-gas-amn Ocdded OLWHOLWG
@1Eeq :a1eq uo auwINjoA L%splog radAj LGN SN Jasn p| p] sjdweg

uonoaled sidweg pajsiq faImsion o0 Bpg 4N J¥S pequo) jsal IURI[D qeq
| 0%¥'90 £102/0L/0L 1 20-306°L 087 #1D 0008 L0+3LL°) LWO+3Z° L0300 nod L0+359°6 §-G/-COLvl ¥1-0  1500{2¢
ny swiLL/ereq Aleuy nup sz1g by poylely PIRIADLL Van [END  SZNIGL  SZMUD  nun Hnsey #SYD Sifeuy yajegq
AE€L €102/9L/60 Z1990Mm LO0-FLX LVY-39S-9MIN TradZa  OLTIHOLNG
1ereq 918G UQ awniop L ohspljos adiL UgN N a8 | ot edweg

uopasjod s|dweg palpsia RINsIoN 20 Bpg JON 4VS Reluod 1selL Wl qet

P L LG LG\PEHAIPER\PRE\GPHOdS Y ‘PP ZL900MIPEAIPESD\PPE\IPLOdeY\:Y (etUeN 3)14 L1GLG HON Jdy G0 :UOIsSIBA (w34 edAjjeuniog o HgNuLod

THVL ®BPoD) Qe

110doy ouy BOLIOWIV)SA T,

WY OE-£5-01 £108/65/01

Page 8 of 61

TestAmerica



OCTOBER 29, 2013

*DUI 91} 2400 Yuer]q A10)B.I0CY] PIIRID0SSE 3Y) UI PUNOY SEM 9)A[BUY -[Bnd) g

(1)) 3y Sundoday off) A0[aq ST JNSal 21} PpUB PoUSISSE maaq SBY Jormenb 1) oN - BN P 8¥'€a PPYATTIIMSpEPEo.fd
4 *IPIINU 3Y) AJNUSP] 10U PIP UEDS BUIIES 10 IPIA 9T} TLY) SSI] ST NS Y} g 10 PIZATETY - BN [} U] BOUBUN)ST [
| Sl:0c €10¢/0L/01 1 20-3%¢°L 0871 710 0°00L 10+38L°L 00+34'8 00+324 pod LO+3LEL G-G/-29/%) vi-0  L500.2¢
ny aun ] ;eyeq Ajeuy HUR 3715 by POYIRN SZMIcL Sznud  jun Hnsey #SVD eieuy yaeg
€511 CL0C/6L/B0 ZL990M 100-FLX Lv-ggs-9min 80yzZa 0IMDZLNG
9ieQq @jeq uo BWIN[OA tadK] N JAN losn 4e]] :pf sjduieg

uondeion ajdweg painsiq 20 Bpg iGN JYS JoenUOD 159 1D qeq
[ ZL6lL €L02/0L/0) 1 c0-3e5°L 057 71D 0°00) LO¥3A2/1°) 00+3%¥'8 00+39°2 T0d  00+30¥'9 G-GL-29.LPL ¥1-0  180olce
By awyeq Areuy wn  ezg by pouye [BeND  SZMeL  SZMWD  Juf Hnsay #SVD s)ifeuy yoreq
bSZ) £L0Z61160 Z1890M 100X LY-89S-9MIA S.(0429 Cirociine
:8jeqg |3 UD aWNjop wadAyL LGN N Jasn P :p| aidwes

uoRoR[[0D sjduweg palBsig o0 Bps 10N dvs penuod 189 wens qeq
i 0L'8L €L0Z/0LI0L 1 ¢0-325°2 0871 ¥1O 0001 L0+32L'L 00+3.8 00+32°7 aod LO+3L¥ L G-G/-29l¥| ¥L-0  1500.2¢
wny au} fareq Aleuy Hun ezIg by poulaiy SZMiol  sSZnwup  uun Hnsay #SVD ajeuy yozeg
¥OLL €1L02/6L/680 CLOS0M LOO-¥#1LX Lv-88S-8MA 213428 QLHODZILNG
areq ajeq ug SWNOA rodAf gN JoN Jasn H] :pl s|dweg

uopss||on e|dweg pafnsIg o0 Bpg 10N Jvs PROUCH 39y 3D qe
I ¥0:9L €102/01/01 1 ¢0-395°L 287 71O 0°001 10+392°L 10+36°C L0+39°L  1M0d Zo+30L'¥ G-G/-c9l¥L vi-0  lsooleg
Py  swislegfleuy  uun  9zs by poulal SZTNIOL  SZ MWD  Hun unsey #SVO ajhjeuy yoleg
LLiCl EL0Z/LL/BO 21990M L00-FLX 1v-gas-9MiN S90HZE OLXuLLNG
ejeq 1?1eg UQ BWNJOA radA] LGN IgN J9sn Heli p1 odwreg

uoiosod e[dureg P=IIBSIq 20 Bps 49N JVS Peiuoc) 1s8L A0 qe1
I LOGL €L0Z/0L/0L 1 ¢0-36G° L IS8T L0 000k Lo+3LL'L 00+3¥'8 00+39°2 110d  0p+3E9Q GGL-C9LPL 7L-0  1600.2¢
Wy  swjrereq Ajeuy wn  ezsby poulely SZMIOL Szmud  jun ynsay #SYD sifjeuy yojeg
£0:0) €10T/LL/B0 CHIS0M LOO-FILX LY-99S-9MIN £50429 OLAMYEL LG
|eyeq eeq uQ JWNjoA odAE LGN N losn Pl :pf edweg

uonoaled edueg LT 20 6pg JGN dvs penuey 3s9L el gen
I 65€L €L02/0L/0L 1 co-3LE°L IS8T 7LD 0'00L 10+38L°1 LO+3¥'L LO+3LE 0d Zo+3areL §-9.-29.%1 ¥1-0  1LS00icE
»ny aun| ;a1eq Ajeuy Hun azig by Poyian SZNIOCL  SZMUD  nun Jnssy #SVD ajeuy yareg
20:LL €L02/LLB0 ZL990M LOO-FEX LV-2aS-2MIN 013429 OLAMLLING
:|eq i|yeqg up swInjoA radA) LGN ION Josn Ho| :pt ojdwes

uoa]0D sjdweg P=IIBSIa o0 Bpg AN JdvS WBJUOD 1561 w3 qeq
I €811 £L0Z/0L/0L 7 ¢0-385°4 287 1D 0°00} LO+39.°L 00+3F'8 00+35Z2 D4 00+360°L §-GL-29.lv) ¥1-0  1600/2¢
ny awll/ayeq Areuy wun az1g biv poulEn sZnNoL st uuUn Hns9y #8vD aijeuy yaeg
el €LOC/LLI60 Z1890Mm LOO-¥1X Ly-gdS-9MIN GLouZe OLLMLLWG
H:11-7q ereq uUQ awnjop radfAy JaN N Jasn Hs)| :p| @dweg

uon3fOY ajdweg palusiq o0 Bps IGN 4V'S PEHUOD 3891 WLy qet

PI'LIGLG\PRAIPBIJ\PPAIPHOdEY U ‘PP ZLOG0MIPERAIPES\PPAGPHOdeY\ Y oWeN a)id 116G ON 3dy G0 UOISISA av3d :edAjeuucy ¥ CIgNuUo4

TIVL PPe a¥]

10doy OuT BOLIDWIVISI |,

AV OE°€5-01 E10Z/6T/0F

Page 9 of 61

TestAmerica



DAL 3} 240q% JUE[ AI0JBI0(R] PIPBIOSSE BT} LI PENO] SEA NA[BUY -fend) g

(TAR1D) 3wy | Suptodayy o) AoRq STIMSAI 31} pie pauSisse wa9q sey Joraenb ) oy - End 85'£4 PPASIEINSPEYPEafIdL

OCTOBER 29, 2013

£ *SPIINU 21} AJNTIPI J0U PIP UEBIS BERIUIES 10 IpTy ) WeY) $SI[ SI INS3X I} JNq “I0] PIzAERHY - [end) [} JUf BOLIBWY)SS]
I 8€:60 €10Z/0MCL 1 0-38¥ 2 08T 1D 0001 LO+3LLL N 00+3z’8 00+3¢°Z A0d  pO+39p L- §G1-g9L¥) ¥1-0  1500.2¢€
PV swileleq Aeuy nwn LS by poulsi PEOIAJIL VAW [BnD SZTMICL  SZNIUD hun uns=y #SVD a)jeuy uoleg
S¥:20 £1L02/EL/B0 ZL990M L0O-FLX LV-99S-9MIA 00=428 OLHBXLINB
ajeq 3 eq uo swn[oa L%SPloS radAt WHON IqN 195N B :p 21dweg

uoNDL|I0D a|dweg parusiq Jaamisio 20 Bps IGN dvs JPRINIOD 3ol =)0 qeq
| SE0 €L0Z/0L/0% a ¢0-316° 1 287 71O C'00L LO+39.°L LO+3S7L  Lo+3LL a0d Zo+3ibL G-GJ-29.¥L P10 15004ce
Py awlkeleq feuy nun ez by poylelw ReIAZIL  vON  [BND  SZNIPL  SZMUD  3un Hnssy #SVD a)fjeuy yoreg
BEI0L £LOZ/ZLB0 zlosom  LOO-viX 1v-84S-9MIN £eqdzd 0LOBXENG
eyeq @eq uo WN[OA L%SPlog adAp LQN JON Josn pl :py 9idures

uo[a3||09 9jdweg pelinsia [ednision 20 Bpg AgN 4vS joenuodn Is3L weno qe
I 2820 €L0Z/0L/0L 1 ¢0-3eg L 08T ¥12 0°00i L0+39.L°) LW+ L0F3LL In0d 2o+30eT) S§-G1-Z9.¥) ¥1-0  1500.2E
Py owi]sieq Aleuy yun  ez1s by poulsiy PIBIAIL VAN  1BnD  SZMIOL  SZWD  Hup ynssy #SVD ajeuy yareg
90°LL £LOZ/CLBO ziggom  LOO-¥IX 1v-9dS-9MIN £4¥0HZa 0LIEXING
aeq e uD alinjoa Y% SpioS adk) LGN AN Jasn Pl :pl 2dwes

uopaa|jon adweg PliIsIa /aImsio 20 Bpg JON dvs joRQUOD 388l weln qet
| 22710 €1L02/01/0L 1 <0367 L DST +LD 0001 LO+3LL°L L0+3L°L 00436 nod LO+d9E"9 G-GL-29.¥) Y0 LS00Lce
©y  ewl/eleq Afeuy wun  ezig by poylen PlBIA2LL VAW BN SZMIOL ST AWD  Mun ynsay #SVD elfjeuy yareg
L¥iLL ELOZ/THB0 ThoooM  L0O-PLX Lv-G9S-9MIN 890%Zd 0LIBXLWG
ajeq eleg U awnjop 1%SPI0S radAy N IAN Jas} p] :pl epdweg

uopas|ion spdweg pelgsiq jamision ov Bpg I9N VS PRIUOD 1891 S|y qe
I 02:¢c £1L0zZ/04/01 1 c0-38¥'4 28T vid 000l LO0+38/.°L N 00+3¥'8 00+352 T10d  00+3ISF §-GL-29ltL ri-O  1S00L¢e
Y aweleq Alewy wun  eag by poyIs| PIelA21L VAW [BND  SZMOL STV Wun }nsay #8VD s)i[euy yojeg
€611 £L0Z/6 160 zlgoom  L0O-PIEX LY-gdS-9MiA LH-YzZd OLNDZLNG
2jeq @req uQ BLUNJOA Y% sSpliog :adA) UGN AN Josn H] :p| ajdwieg

uopoaHoD s|dweg pajnisig /eInsiop oD Bps 11N VS PRRUCDH }sayL 1YL ) qeq
[ 8Llg €102/0LI0L 1 20-395°2 087 FLD 0°001 LO+39.L°L N 00+31'8 00+3g. T1T0d  00+3LO°L- §G/-29.v vE-D 1600228
Wy swieeq Alpuy wn  ezig by pouisiy PBRIAOIL VAW  [BND  SZNXL ST N3 Wun Hnsay #8VD afjeuy yajeq
GL:20 £10Z/6 160 zleoom  LOO-PLX HY-gdS-9MIN gd444ecd 0L1DZING
2 Beq uo IWN[OA HYASPIOS adAL LGN AN d9sM] B :pf sjdweg

uecloefjod a|dueg peIsig Jonisio 20 Bps 1ON VS PRHUOD 1891 WD e

PI'LLGIG\PRUAIPERN\PPS\QPUOASHNY ‘PP ZEOB0MIPEHIAIPBS\PPS\qpLOodayyy Swey a)id LLGS HgN 2dy GD :uDIsIBA Qv3d :ediirewlod M IgNumog

TVl @pos qE Modayy Suj BILIdWIVISA], WV 0E°6501 S107/67/61

Page 10 of 61

TestAmerica



OCTOBER 29, 2013

" DU A1) 2A0qE Y[ £16)BI0GE] PIFBII0SSE ST} UY PUNOJ SEAM ARy -[#n{)

«(T@D) yur] Sunaodsyf oy Mopoq s Jmsal sy pur pauSisse usaq se Janenb [ on - med 89°¢A PPAPEYPEDdI
I "IN 91y AJNUBPT 100 PIP WIS BHNUES 10 IPIA] 93 WEY] SSI] SI JNSAT OI) g X0y pezAfeny - [end) U] BOURWYISa]
£cee a 00+3c’L §-G/-¢8l¥l M9
a £LoZ/0L/0) c0-38¥ L 037 ¥1D 0°00F lo+3il7t n oo+3Lg n0d  00+3LEG- ¥1-0 1800/
diL 01971 19N TN pazjeuy f8zIg POyl o84% PIRIA Jan e SguL2un  un 15y Bug #SV3D adA) o0
| S97 M3Y /ady  swilseyeg biry Aeuy fouo) dg Js0uil MY oAcL AInsay Alpeuy 1#Uyoreg
H AV 18661Y-daS-9MIN
df1y xaungd PI 3ji4 swnjaA Pafsiq wedag Xigng 0N SYS igN ase 4850 1591 IGN JoR1U0D J9N 3¥S
€L0Z/CL/60  T9)eq PIaAlsI9y , Mg 2dAl oD ~«%SPl|og/ainISION
|req UQ eldwesg HIALYM HILVM XLIEN VN Pl uRID
L1 €102/2L/B0  e1Rg uopdeon L1646 ZL990M AN 1doy/Bps gviLd3ariin :p| aidwieg qe
P31 15/ G\PRHAIPES A\ DPAAGPHOdON\Y ‘PPTZLO90MIPEHIAIPES\PPAIPROTRY\Y [DWeN &4 G0 ‘JONUOISIOA Qvad adAlreuucg o igNurod

UYL Do) qEY uhOQOMm juerqg UWV HIJ BILIDUIV)SI ], £107 ‘6T 42qo1a0y ‘Copsang

Page 11 of 61

TestAmerica



OCTOBER 29, 2013

*DIN 911 SA0QE JUB]Q AI0IEAOQE] PIIEIIOSSE N} I PUNOY st 9JATeuy -Tend) g
(1aAD) wory Augaoday Y3 A0[2q ST 3Mssa 1) pue pousisse waq sey LeyIenb ) oN - (Bnd
IpIPNU 9L} AJNUIP] 10U PIP WEIS LWUES 10 IPIA] 21} UEY) S5 ST JMSL 31} INq ‘0] PIzZATeTY - 7nd

89*€A ppapeyprands
oUj BOUBUNISS |

e
FASR 1
a £102/52/0)L  €0-3910°G DS €H 0'908
diL O o0 10N pezAjeuy RZIg
3| 01 A3Y /ady sunpyeyeq biry
H XV
dAly Xmng4 Pl 2d awnoA pajmsia

0°00L Z0+399'¢ Zo+34'1 nod

g-41-8¢001 Mid

20+3¥T) ¢-H 2500/¢¢
18y Bup #SVD adf] oD
RInsey fhjeuy /#Yareg

18661 v-a9S-9MIN
16N PERUOD AN 4Y'S

€i02/91/60  Oleq PaAioday
9yeq uQ sidweg
80:01 €L02/91/60 :@¥eQ UoRI9||0H

Z1990M AN Moy/bps

"+%SPIIoS/RINSION
VN ‘P13ULID

aviMIrin ip1 sjdweg qeq

TAVL PPOD Qe

P’ LGLSAPEHIPESI\PPSPHOCY) U 'PhE ZLO90MIPEAIRESA\PPa\GPUodexM iy (aweN 2]id

riodoy yueg Do) U BOLIOWIYISA

Qv=4 :edAjjeuliogy

o gNuLod

£107 ‘67 4290120 ‘dvpson]

Page 12 of 61

TestAmerica



OCTOBER 29, 2013

"IN ) 2A0qE FUB AI0IRIOGE] POIBIIOSSE 2} Ul PUNO) SEMm Loy -BLd g

*(HMED) ywur] Suptoday oY Mo[oq SIIMSaL T3 pue POuSIsse maaq svy Jouyenb ) oN - pend p 89°c4 PPEPTIPEI A
£ *9pIPNU 2T} AJOUSp] 20U PIP UEIS BIOUTEE 10 OPFA 31) WEYS SSI ST JNST A1} Jng A0} PIZAEUY - [eng) 1] oUJ BOLIBUIVISIL
0gt 9Z:00 1 186 L0+39°} §-Gl-zolvl  Sd
a o SL0Z/LHOL  Z0-3e52 28T LD Z0rALEY 0'00L L0+302°% 10+32°¢ 0d  Z0+32L vi-0 1600428
dil JonM1971 19N 1on pazAjeuy BZIs POLI9N 294% PIBIA Jawn e SZHsouUn jun 15y Buo #EVO adAL oo
-] [re M| It-EL] 1ady el seeq by Areuy fouog ydg Jaoel] -no UDACL ANssy AARIY 1 # Uoieg
H MY 18661 V-99S-9MIN
dALy xngd piend swNjoA pofsig weoeq xing JONSYS UGN 9sBO  Josnisal IGN 1oEUCD JON 4VS
€L0Z/ZL/60  :91eQ PaAISISY sg :0dA1 oD L %SPIOS/RINISION
:e3eq uQ o|dweg HILYM HIALYM XE N vN IP13UBHD
LP:LL £L0T/ZLB0  o¥eq Uono3|(0) L1G2G Z1990M :4aN 3dey/Bps $oL4apLN :pledwes ge
P LLG.G\PRU\AIPER-NPPB\GPHOdEN\Y ‘PP ZLOO0MIPER\AIRERNPPA\GPHOds\ Y eWeN 8|14 GO MONUOISIBA Qvad edAjjeuuoy d gNuUog

S - 1r0doy opdwmes [0.3u0)) () JUT BILIBWYISI, SI07 ‘67 42qo1o0) Aopsany

Page 13 of 61

TestAmerica



OCTOBER 29, 2013

“D(IAL 343 3A0(E JUEB[(G AI0)BI0(E] PIIEIIOSSE 3} Ul PUR0) SEM jA[euy -[end) g

(TOED) 'y Sunaodayy gy Mo[aq ST IMSIL 9 pue paudisse uadq sey Togmenb ) oN - [end p 89°€4 PPAPTAPEI LI

e IPIONU I} AJJUSPI 101 PIP HUEIS BUINIES I0 IPJA] 1) UEY) §5I] SI J[USAX 3} JNq “I0] PazA[eny - [end) N} U] BOMSWY)S ],
ocL SS70 ! 500k FAV = | 4P g-/1-82001 sg
a 0L CLOZ/AZI0L  S0-9800°S DST eH 0906 e0+34L°¢ 0'00F ¢Q+3¢8'e go+a/ ¢ od  go+avLE £H <2u00iie
dAlL 1oN/197  1On 19N pezAeuy Feraloy poyley o8YyY%, PlelA 20N [ szuedun jun sy Bup #SVD adA], o
| s Iy /ady swilleleq by Apeuy jouog ¥dg 130'2L -no a1 AInsay ALY {# usieg
H AY 1866 v-gdS-9MIN
dAly xuyng4 PI®ltd SwINjoA pe[Insia juedaq xaung J0N sYS JoqN ased Jasn I58L 1gN jenusd) JON JvS
£102/91L/60  -9jeq penloddy sd :edAL oD =% SPIoS/RINISION
lejeq uQ e|dweg 3LV HILVM XIe ¥N plusID
80:0L €LOZ/9L/60 812 UC[DIS}0D LGS Z21900M  aN 1dey/Bpsg SOLMIPILIN :pj ejdwieg e
PH'LLGLGPRAIPERL\PPS\GPHOdS Y ‘PPTZI990MPEEIAIPESIIPPS\GPHOdSH Y :OWeN 213 GO GNUOISIOA gv3d :edAjewacy o HgNudod

THYL @pe) qu]

£107 67 129013 “dopsany

110day ordmeg [0.03U0)) H) JUT BILIWISIL,

Page 14 of 61

TestAmerica



OCTOBER 29, 2013

*OIAL 1) 2A0qE e[ AI0IEIOqE] PA)EIS0SSE 91} Ul pUnoj sem AEny -[Bnd g

(TaRD) ury Sunasoday A Mefeq s11msaa o) pue poudisse nsaq seq LoyIEnb ) oN - [Eend ¢ 89°€A ppAPENPEa L
(9 “apPIPNU o) ATNUIPE JOU PIP UEIS BUIIES 10 IPJA] ) UBY) SSI ST JMSAL 913 Jng “10y pozi[eny - [end) (] oL BOLIBWIYISS]
£ 00zC 60:20 | ZO+3GL LO+3PT6 g-/1-8Z00L dNna
a 90 9.5 E£lL0Z/ST/0L €03IE0S DST &H 0'906 0°00L Zo+ALFE N 20+ Dd 20+319°L e-H 2Z500.2¢
dip o091 1on 19n pezfjeuy joz1g poylen 284% PIRIA oaw le  szueoun MU 18y BUO #SVD acA] 20D
| 01 M3 ady ewieed by Kjewy ous) ydg Jo9ri] - wonoL pInssy BAreuy J#yoreg
H nv 1966 1¥-98S-9MIN LOO-FLX
dAly xpnsd P12 awnjoA pafIasIg weasq xyng IqN SYS JgN esen Jssqy isoL IgN 19enuUodD IgN VS
€10g/91/60  :9}ed PRAIRIIY dna edAL D0 1+%SPIloS/2In]siop
@3eg UQ 9(dwes HALYM HALYM XLOe 9vddeg Pl IuRlD
80:0l €1L02/9L/60 :93EQg UOnOS[j0D L18.S Z1990M :ON 1dey/Bps O LNHOLIA ‘pl ejdwesg ge
P LIS S\PEHAIPES\PPS\IPHOCS Y ‘PP Z1090MIPERAIPESN\PPa\dpHOday\Y [oWEN 8j14 G0 IGNUOISIOA Ovad :edAleuuoy W -IgNuLO4

VL 9PoD 110day 9eorpdn( D) dUT BILIdUIVISA], S107 ‘67 42q0mp0 “Kopsang

Page 15 of 61

TestAmerica



OCTOBER 29, 2013

*D@IA 993 9a0qE Jue]q L10JRIOQR] PAJEIO0SSE O} UL PUNOJ SEM AUV -[Bnd) g
“(TIaRD) 3wy Sunioday] 91) Mo[aq ST3msal 2} pue pousisse waaq sey sagienb N oN - 1ENY

89°¢4 PpAPEAPEILIdL

2 *OPIONT 973 ATPUIPI 10U PIP WEDS BUMUED 10 IPJA 1) WEL} SSI] ST J[ASAL 32 INg “YaJ PIZA[RTV - [BND) ] JU| EDUBWSA
€ c'oZ 0e20 1 00+30°6 L0+39E'9 G-GL-CALPL dnhd
a 20 96 €l0c/GL/0L 20-30G°2L 2ST IO 0°00L L0+3LL°1 L0+3L°L od LO+dLL'S rE-0 1500.2¢
dAL 0nM107 19N 2N pazApeuy ezIg pouje 284% PIRIA oan e SZusouUn  Hun 1sd Buo #SYD adA| 2D
| 01 MIY /ady surlsyeg biy Krzuy jpuod ydg Ja0e1] -np uacL mnsay AAeuy 1 # yoyeg
H a4 13661 V-99S-9MIN LOO-FLX
dA1y xyngd pl 20y awn[oA pejinsig ueoaqg Xyng iqN SVYS lgN esen Jespy IsaL JGN JoRIUCH IGN dvs
£L0g/ZL/60 -9 POAISIOY dna pdAL DD %Spllog/ainisioN
918 uQ ejdweg HILVYM d3lvm Xlyen 890uzd PLIRHD
LPiLL €L0S/2h/60  8jeq uonosljod 116G Z1990M -GN Jdoy/Bpg HOLIGX LW 'pj ajdweg qe
P3'LLSLG\PEAIPBS\PPE\qPHOdS Y Y ‘PRI ZLO90MIPEHAIPRS\RPAGPIOdaL Y (9WeN o} G0 HQNUOISISA ay34 edApeuuod Y ugNunoq
THYL PPOD e HMOQOMH Qwﬁuﬂﬂﬁﬁm UNV MIT BILIDUIYISI |1, CIOZ 67 42qo10 dppsang

Page 16 of 61

TestAmerica



OCTOBER 29, 2013

glozielis

el

£10Z/1 9 A9y £22-00

“S|dwes aied sy} o) peodLoo &) QSN PUB S 2L L0} (1/5W) ouogy pauodsy 18Uy Sul “JAW 84l eA0qe §] adwes juased au i,

n an= 0000 L 0000 0000 0007004 00056 ERR) B/ g/u
8510 %Z8'G6 0S/¥°0 Z55¥ 0 [ 086°0 0E6°0 00000} 00056 ADD B/ /U
! 000001 00056
| 000001 00056
] 000°00% 000°C6
1 00000 000'S6
n AW 81000 1 €000 €000 00000k 000'S6 speandnd |, dnd 9yduzd | X-I¥INHO LN
7620 %2500 00SL°0 €950 [ 905} 5051 00000k 000°S6 LASK ASW-9x44Z8| a-aviNHO :\,ﬂ‘
2670 %90 L0} 00520 085/°0 ! a0 e G000k 000°S6 LS SA-SdHzg m.oﬁzxoé_
n Tan> ZE00'0 ! 9000 9000 000°00+ 00056 a|dueg Did9zg|  YVINHOIW
19¥0 %8¢ 86 052%°0 69570 1 £56°0 €560 000001 00G'SE s B/u OV LIr0LY|
n JaN= £106°0 P 2000 Z000 000001 00056 g e/ v L Ir0HR
n > £100°0 b 2000 200 000°00L 000686 932 B/U Bju
950 %096 0527 0 295% 0 8 26610 2E60 000°00% 000°G6 ADD 2/u g/u
n Ian> £1.00°0 ! 2000 2000 00000k 000°S6 91 B/ e/
2970 %0586 0570 BLOY D L G%60 GG60 000001 00056 ADI B/U B/
7/5w) "2uo) :
. (B} {1/Bw) lojoey ‘sgEY ‘savy . (w) (T} sunjopn
SPUHEND um_wmm_mm Qi /7334 % payadxg DU PAIND uaxn|g pajoauon | xue|g to|0n sy sjdweg 3Wn|oA feuld ajdweg sdfy Qruetn ar ojduieg
gL 0 S/%°0 G/v 0 (7/Pwi} 2nfep pejoadxy]
0000k 0000} 0007001 () swinjop eulg
05l 001 000"} (Jw) pasi swnjop]
061 061 061 08104 (s)ionedig
€1/21/60 ELILLB0 SLLLIE0 €HLLG0 18)eQ uonedidxy
05 05 05 05 (/L) uoREuSdUsY
£1/91/60 £1/91/60 £1/91/60 £1/91/50 ajeq dadd||
BEEQO-EL-1D BEEO0E L0 OFE00-E[-1D GECO0EL-D # 4l uonjq
‘uorreuLIciu| mu:n_w XUl uoheuwlou] 897 TUolReULIOIUl ADOADI] tUOEWIQLE] UORRIgIIRD
0 “BUSTERE AT SHAT] s8N Jo syed| £1H/9L160 1eq
010243 WeH uawinasy 2000 (1/Bw)} 1am 0000°L =, 00056 (7] awnjoa psepuesg)
uopeLLIou] JuURIINGS U] P000'0 + XEOLYD + X 2987} 05670 0002 SPs
I el gLL0 0081 ¥ IS YE] :2ameubig 1skeuy
¥ UosIney 6000°0- ydesuauf] 62270 95€°0 0840 £ s “
£00-0M-TH yo00C (2) Jumsuog 7670 WZ0 0050 ZPIs GZ:8l ETE]
uoneLon] dog £0.7°0 {9) yeo) 351 00LC 200 00L0 1 'Pg 2L0/OLE =reg ucm_.‘
1M XNl 10200 | fe) geog,pug] 000G 000°0 0000 Hueig 052} awL s
Z1990M #9as] o000’} pasenbg Y SV {1/Bwyauoy | () Junoury £102/81/6 23eg pEg|
2P065TE # HOLVE] UORELLIOLU] DAIND UOKERIQIRD IABUEYH ashieuy]

JOJEAA - WINWOIYD) JUBlBABXeH

DNILSTL TINSPINCHIANG

DDOUSUASS|

BATYIT L

Page 17 of 61

TestAmerica



OCTOBER 29, 2013

TestAMerica Data Review/Verification Checklist 10/24/2013 9:14:32 AM
b ———— RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J31M160411,J31190419,J31210409,J31140418; 10/21/2013

Client, Site: 384868; A210440HANFORD HANFORD

QC Batch No., Method Test: 3270051; RC14 C-14 by LSC

SDG, Matrix: W06612; WATER

1.1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions?

ry p include a calculated result for each sample listed on the QC Batch Sheet? F&" No N/A
2.2 Are the QC appropriate for the analysis included in the batch? [1’? No N/A
2.3 |s the Analytical Batch Worksheet complete; includes as appropriate, volumes, count imes, etc? Fj No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? Yei No N/

3.1 Is the blank results, yield, and MDA within contract limits?

<F&E

3.2 Is the LCS result, yield, and MDA within contract limits? No N/A
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No P';ﬁj
3.4 Are the duplicate result, yields, and MDAs within contract limits? [Ye No ;U“

3.5 Are the sample vields and MDAs within contract limits? Ye; No

4.1 Were results calculated in the correct units? o Ye :

4.2 Were analysis volumes entered correctly? Fgm No N/A
4.3 Were Yields entered correctly? {Yéﬁ No N/A
4.4 Were spectra reviewed/meet contractual requirements? \“’e; No Flj
4.5 Were raw counts reviewed for anomalies? W No NIK

)

5.1 Are all nonconformances included and noted? ) o

5.2 Are all required forms fillad oui? E_(_e p No N/A

5.3 Was the correct methodology used? K?; No N/A

5.4 Was transcription checked? W No N/A

5.5 Were all calculations checked at a minimum frequency? E[gj No N/A

5.6 Are worksheet entries complete and correct? {gi No N/A
r i

6.0 Comments on any No response:

First Level i\M Date L‘)!U(/';

[TestAmerica Richland Page 1
CQAS_RADCALCv4.8.44 _ ¢
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OCTOBER 29, 2013

Sfmc Data Review/Verification Checklist 10/24/2013 9:12:57 AM

"i& LEADRR N E'ﬂ!mmdi;lé'fﬂh TE&T RADIOCHEMISTRY' FirSt Leve' ReVieW
Lot No., Due Date: J3M60411; 10/21/2013

Client, Site: 384868; A210440HANFORD HANFORD

QC Batch No., Method Tesf: 3292010; RC14 C-14 by LSC

8DG, Matrix: W06612; WATER

1.1 Is-the ICOC page complete; includes all

2.1 Do the Summary/Detailed Reports include a calculated result for each sample

2.2 Are the QC appropriate for the analysis included in the batch? x? No N/A
2.3 |s the Analytical Batch Worksheet complets; includes as appropriate, volumes, count times, etc? ?e No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No

3.1 Is the blank resuits, yield, and MDA within contract limits?

3.2 Is the LCS result, yield, and MDA within contract limits? N/A

3.3 Are the MS/MSD results, yields, and MDA within contract limits?

3.4 Are the duplicate result, vields, and MDAs within contract limits?

3.5 Are the sample vields and MDAs within contract limits?

its’

4.2 Were analysis volumes entered correctly?

4.3 Were Yields entered correctly?

4.4 Were spectra reviewed/meet contractual requirements?

Y

4
4.5 Were raw counts reviewed for anomalies? Yeg No N/A

5.1 Are all nonconformances included and noted?

N/A
5.2 Are all required forms filled out? N/A
5.3 Was the carrect methodology used? r NJA
5.4 Was transcription checked? N/A
5.5 Were all calculations checked at a minimum frequency? N/A
5.6 Are worksheet entries complete and correct? N/A

6.0 Comments on any No response:

First Levelj* @m Date__ 1o /V‘ h)

[TestAmerica Richland b p
[OAS_RADCALGv4.8 .44 age
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

OCTOBER 29, 2013

Data Review Checklist

RADIOCHEMISTRY

Second Level Review

Batch Number: 32 700 5) éf 2392010

Review Ttem

Yes (V)

No(¥) | NA(MY)

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

2. 1s the sample Minimum Detectable Activity < the Contract
Detection Limit?

3. Aze the correct isotopes reported?

B. QC Samples

L. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

2. Does the blank result meet the Contract criteria?

3. Isthe blank result < the Contract Detection, Limit?

4. Is the blank result > the Contract Detection Limit hut the
sammple result < the Contract Detection Limit?

5. Is the LCS recovery within contract aceeptance criteria?

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

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

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

. Other

Are all Non-conformances included and noted?

Are altrequired forms filled out?

Was the correct methodology used?

Was transeription checked?

-

e R S R A Ll @]

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

Comments on any “No” respense:

See N 10~ 25015

Second Level Review: (2 ,Lpﬂ,l(‘g \Qp@ PN

LS-038B, Rev. 10, 9/07

Page 20 of 61
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OCTOBER 29, 2013

Clouseau et A 3
Nonconformance Memo iA@ﬂC

FHE LEADER [N ENVIROMMSENTAL TESTING

NCM #: 10-25015
NCM Initiated By: Tim Armstrong Classification: Anomaly
Date Opened: 10/24/2013 Status: PMREVIE
Date Closed: Production Area: Counting
Tests: None
Lot #'s (Sample #s): J31160411 (5),
QC Batches: None.,

Nonconformance: Qther (describe in detail)
Subcategory: Other (explanation required)

Problem Desctiption / Root Calise

Name Date  Description

Tim Armstrong 10/24/2013  Initial count of sample resulted in quench parameter outside calibration range.
Procedural allowance of adding quenching agent applied twice and parameter fell in
calibration range, allowing calculation of sample results.

_Corrective Action

Name Date Corrective Action
Tim Armstrong 10/24/2013 Results uploaded for P review.

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: 10/24/2013 Page 1 of 1
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OCTOBER 29, 2013

T@ST&M@?‘TCU Data Review/Verification Checklist 10/28/2013 11:068:10 AR
RADIOCHEMISTRY, First'Level Review

e ENVIRONRIERTAL TESTING

Lot No., Due Date: J31160411; 10/21/2013

Client, S|te. 384868; A210440HANFORD HANFORD
QC Batch No., Method Test: 3270052; RTRITIUM H-3 by LSC

SDG, Matrix: W06612; WATER

1,0°COG -

1.1 s the ICOC page oomplete lncludes al\ apphcable ana[ysm :NIA o

2.0 QC Batch : B : L e o e L
2.1 Do the Summary/Detailed Reports |nclude a caloulated resuH for each sample \lsted on the QC Batch Sheet? y Na N/A
2.2 Are the QC appropriate for the analysis included in the batch? Yb? No N/A
2.3 s the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? i?« No N/A
2.4 Does the Worksheets include a Tracer Vial labal for each sample? o T éYes No v

3 0 QG & Samplés

s the blank results, yleld and MDA within contract limits? o o k . ? No NIA
3.2 Is the LCS result, yield, and MDA within contract limits? T ' o I? No N/A
[3.3 Are the MS/MSD results, yields, and MDA within contract limits? o Yes No ry '
3.4 Are the duplicate resull, yields, and MDAs within contract limits? Yeg No N/A
35 Are tho sample yields and MDAs within contract limits? . Lef No N/A

4.0 Raw Data - “ T
4.1 Were results calculated in the correct un|ts’? e N/A

4.2 Were analysis volumes enlered correctly? T B Ye No N/A
4.3 Woere Yields entered correctly? o ' ' T Yes No v
4.4 Were spectra reviewed/meet contractual requirements? ' ' " Yes No v
4.5 Were raw counts reviewed for anomalies? . R Y@a No N/A

'Are aII nonconformances includad and

5.2 Are all required forms filied oui? - o ' . ‘{&a No N/A
5.3 Was the correct methodelogy used? ’ T ' ‘@5 No N/A
5.4 Was transcriplion checked? o ' T Ye No N/A
5.5 Were all calculations checked at a minimum frequency? T - - ;(ég"No l&
5.6 Are worksheet entries complste and correcl? ' S ‘;;g No N/A

6.0 Comments en any No response:

o DR

L4 A

rirst Level” /F
[TestAmerica Richland
OAS_RADCALGv4.8.44

Page 1
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OCTOBER 29, 2013

THE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: 3 2 7 00 2

Review Item Yes ()

No (V)

NA (V)

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

2. Ts the sample Minimum Detectable Activity < the Contract
Detection Lirnit?

A

3. Are the correct isotopes reported?

B. QC Samples

1. Ts the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

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

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

(i

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

5. Ts the LCS recovery within contrect acceptance criteria?

&. Is the LCS Minimum Detectable Activity < the Contract
Detection Limnit?

T A

7. Da the MS/MSD results and vields meet acceptance criteria?

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

\

. Other
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 a minimum frequency?

Oy g fal e My

Were units checleed?

\H“

Comments on any “No” response:

,]
7 ~
Second Level Revigw: mm X% LA

LS-038B, Rev. 10, 9/07
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OCTOBER 29, 2013

Richland Laboratory
Data Review Check List
Hexavalent Chromium

THE LEADER IN ENVIRONMENTAL TESTING

Batch Number(s): { 3259048

Lab Sample Numbers or SDG:

W06612

Method/Test/Parameter: Cr+6 [X] RL-WC-003(Aqueons) [_] RL-WC-004(Solid)

Review Item

No
)

N/A
)

2" Level
Review (v)

A, Initial Calibration
1. Performed at required frequency with required number of levels?

2. Correlation coefficient greater than 0,977

3. Initial calibration verification (ICV) analyzed immediately after calibratior and
results  within 10% of expected?

4, Initial calibration blanlk (ICB) analyzed imimediately after ICV and concentrations of
all parameters < reporting limit?

B. Continuing Calibration
1. CCV analyzed at required frequency and all parameters within 10% of expected?

\

2. CCB analyzed at required frequency and all results < reporting limit?

<

C. Sample Analysis
I. Were any samples with concentrations above the linear range diluted and
reanalyzed?

2, Were all sample holding times met?

D, QC Samples
1. All results for the preparation blank below limits?

2. LCS percent recovery within 85-115%

3. PbCrO,percent recovery within 75-125%?

4. Sample and Duplicate within 20% (aqueous) or 35% (solid) RPD?

3. MS or MS/MSD recoveries within 85-115% (aqueous) or 75-125% (solid)?

6. On MS fajlure, PDMS within 85-115%7

E. Other
1. Are all nonconformances included and noted?

2, Is the cortect date and time of analysis shown?

3. Did the analyst sign and date the front page of the analytical run?

4, Cortrect methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency?

7. Units checked?

YRR NENENAN

SO \&\‘\‘1\_\ VN

Comments on any "No" response or list NCM number:

Analyst /7[ 2o A’a_,,.,’ Date @¢/fr7r7 2™ Review %

M3-7231 Rav 1 8172
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OCTOBER 29, 2013

TiO Sample Check-in List

THE LEADER [N ENVIROMMENTAL TESTING

Date/Time Received: O ~ Y- v a WD Container GM Screen Result: (Airlock) A O opm Initial ]
Sample GM Screen Result (Sample Receiving) chTD cpm Initials ]

Client: Q\jv\) spG # o0 Lole\R, SAF # WA o0 NA[ ]
Lot Number: ’S"’D_E_ A\ DY ((

Chain of Custody # Y'\\\-\fbb\-— Wolp A0, 1y SN

Shipping Container ID or Air Bill Number : hﬁn&_@__@,\\l- NA [fo‘(/%

Samples received inside shipping container/cooler/box Yes[ ] Continue with 1 through 4. Initial appropriate response.
No k 1 Go to 5, add comment to #16.

1, Custody Seals on shipping container intact? Yes[ ] No[ ] No Custody Seal [ ]
2. Custody Seals dated and signed? Yes] ] No[ ] No Custody Seal [ ]
3. Cooler temperature; °C NAT[ ]

4. Vermiculite/packing materials is NA[ ] Wet[ ] Dryl ]
Item 5 through 16 for samples. Initial appropriate response.

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

6. Number of samples received (Each sample may contain multiple bottles): \-\

7. Containers received: \\ % Nie k20 3 N % b&-’

8. Sample holding times exceeded? NA[ ] Yes[ ] No ]
9. Samples have: tape ____ hazard labsls x);_custody seals % appropriate sample labels
- 10. Matrix: A (FLT, Wipe, Solid, Soil) I (Water) S (Air, Niosh 7400) _ T (Biological, Ni-63)

11. amples:

B are in good condition are leaking are broken

have air bubbles (Only for samples requiring no head space) Other

12, Sample pH appropriate for analysis requested Yes 1 No[ ] NA[ ] :

(If acidification is necessary go to pH area & document sample 11X initial PH, amount pf HNO; added and p} after addition on table)
13. Were any anomalies identified in sample receipt? Yes{ ] No%) ]

14. Description of anomalies (include sample numbers); NA? 1

15. Sample Location, Sample Collector Listed on COC? * Yes 1 No[ 1
*For documentation only. No corrective action needed.

186, Additional Information: N\ Q\\qﬁ}h‘u\)ﬁ-:}_ Aot —\Je\.%_m Dvde = s\ o af o,

[ }Client/Courier denied temperature check. B2 Client/Courier unpack cooler.

Sample Check-in Lispeompleted by Sample Custodian:
Signature: m\w Q"Qﬁj{. Date;: Q=1 . %

Client Notification neede@D)Yes [ INoH(> Date:
By:

erson contacted:

496]%{0 action necessaycess as is
Project Managel‘u/ Tt A G on___ Date 4’,- / /9 —f ,:3

L8-023 Rev. 17, 05/13 Page 1 ofjw
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T Sample Check-in List

THE LEADER IN ENVIRONMENTAL TESTING

Date/Time Received: q - !&»:_ \ 3D Container GM Screen Resuli: (Airlock) T "y copm Initial 1

Sample GM Screen Result (Sample Receiving) Q y__cpm Initial 1

cnm:@k@ SDG #:_ N\ Ao YV SAF # W4 -GSO\ NA[ ]
Lot Number: —Sbl\kgt)\-\\\

Chain of Custody #f _NW -\ - S5 S|\ S5h, YW 19

Shipping Container ID or Air Bill Number : &\m& AL A Na B

Samples received inside shipping container/cooler/box Yes 1 Continue with 1 through 4. Initia] appropriate response.
No [* ]1Go to 3, add comment to #16.

I Custody Seals on shipping container intact? Yes[ ] Nol[ ] No Custody Seal ]
2 Custody Seals dated and signed? Yes[ ] No[ ] - NoCustody Seal Q\ 1
3 Cooler temperature: , ocon NA [ ]

4 Vermiculite/packing materials is NA 1 uWet [ 1] Dry[ ]

Ttem 5 through 16 for samples. Initial appropriate response.
5. Chain of Custody record present? Yes*% ] No[ ]

6. Number of samples received (Each sample may contain multiple bottles): LP

T Containers received: _ Sy~ 1.0 D | \ % \bﬁ'ﬁ"}\]’; O oy c&i}m&fﬂ: \\\{. LC‘)

8. Sample bolding times exceeded? NAT ] Yes[ ] No 1
9, Samples have:r  tape hazard labels GS Y custody seals appropriate sample labels
10, Matrix: A (FLT, Wipe, Solid, Soil) STS 1 (Watet) S (Adr, Niosh 7400} _ T (Biclogical, Ni-63)
11 ples;
are i good condition are leaking are broken

__ 1 have air bubbles (Only for samples requiring no head space) Other
12. Sample pH appropriate for analysis requested Yes ] No[ ] NA[ ]

(If acidification is necessary go to pH area & document sampte ID! initial pH, amount of HNO; added and pH after addition on table)
13. ‘Were any anomalies identified in sample receipt? Yes[ ] NO%S ]

14. Description of anomalies {include sample numbars): NA [%gﬁ I

15. Sample Location, Sample Collector Listed on COC? * Yes&s ] No[ ]
*For documentation only. No corrective action needed.

16 Additional Information: %) \'(\

[ ]Client/Courier denied temperature check. ¥ lient/Courier unpack cooler,

Sample Check-in(Dgt completed by Sample Custodian:
Signature: o Date: A~ o\

Client Notification

Person contacted:

4 as is

8{;,5)1\!0 action necessary; p #
(){/\/\M» 2P @A Date ?-—/?—'/3

Project Manager

rZ4

L8-023 Rev. 17, 05/13 Page 1of \
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OCTOBER 29, 2013

STIC Sample Check-in List

THE LEADER IN ENVIRONMENTAI TCST! |
Daté/Time Received: tQJ\ A\ - \B \L\\—\D Container GM Screen Result: (Airlock) C cpm Initial ]
‘ ' ! Sample GM Screen Result (Sample Receiving) cpm Initials j

Client: (\?\:M) sDG #\ 30 Loy SAF# YA -OD) NA[ |
Lot Number: 6‘3&\0\ A
Chain of Custody # \L W - oo -1 ‘1’ VY | \Y\S.; hd \D‘, Sake

Shipping Container ID or Air Bill Number : &\,’P‘w\, A A Qﬁ,\r NA [5\&}
Samples received inside shipping container/cooler/box Yes& 1 Continue with 1 through 4. Initial appropriate response
No [} ]Go to 5, add,comment to #16,
1 Custody Seals on shipping container intact? Yes[ ] Nol[ ] No Custody Seal\(%, ]
2 Custody Seals dated and signed? Yes[ ] Nol[ ] No Custody Seal ]
3, Cooler temperature; °C NA K> ]
4 Vermiculite/packing materials is NARD ] Wet[ ] Dryl ]
-
Item 3 through 16 for samples. Initial appropriate response, .
5. Chain of Custody record present? k\j 1 Ne[ ]
6. Number of samples received (Each sample may contain multiple bottles): C:)

7. Containers received: Cg* W t-‘,o A D h [,6?

8. Sample holding times exceeded? NA[T ] Yes| \}f
9. Samples have: _ tape hazard labels custody seals % appropriate sample labels
10, Matrix: A (FLT, Wipe, Solid, S@I (Water) S (Air, Niosh 74 T (Biological, Ni-63})
11, Bamples:
are in good condition are leaking ~_are broken
.1 have air bubbles (Only for samples requiring no head space) Other
12, Sample pH appropriate for analysis requested Yes 5] Ne[ ] NA[ ]
(If acidification is necessary go to pH area & document sample ID Jinitial pH, amount of HNO, added and pH after addition on table)
13, Were any anomalies identified in sample receipt? Yes[ ] No ]
4. Description of anomalies (include sample numbers): NA [{> ]
15, Sample Location, Sample Collector Listed on COC? # Yes q) 1 Nel
~ *For documentation only, No corrective action needed.
16, Additional Information; W) \| At
LY
[ ]Client/Courier denied temperature check. f?] Client/Courier unpack cooler,
Sample Checkddh\stffmpleted by Sample Cusiodian:
Signature, - ém Date: (A1~ Y
Client Notification ngeded? Yes[ ]No [ D
By:

Persdn contacted:

é@o action necessary; proée

Project Manager

Date G;i‘-’- [(.‘;i.__/‘j

1.8-0Z3 Rev, 17,05/13 Page 1 of l
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OCTOBER 29, 2013

GSTAmI’IC Sample Check-in List

THE LEADER IN ENVIROMNMENTAL TESTING

Date/Time Received: ‘V'\z\o\-«\-i) WS Container GM Screen Result: (Airlock) ot opm Initialg ]
| Sample GM Screen Result (Sample Receiving) l_:j l ) cpm Initial 1
Client; Q WD SDG #HAAYD e\ p\ D, SAF #: \_L\\—\ 00\ NA[ ]

Lot Number:__~5 S AT DO
Chain of Custody # A1 ~ORA WAL VAN WY S, 239

Shipping Container 1D or Air Bill Number : Q,m\,& A\_._,QN . NA [‘5('%

Sarples received inside shipping container/cooler/box Yes 1 Continue with 1 through 4. Initial appropriate response.
No [' ] Goto 5, add comment to #16,

1 Custody Seals on shipping container intact? Yes[ 1 No[ ] No Custody Seal ]
2 Custody Seals dated and signed? Yes[ ] No[ ] No Custody Seal Y ]
3. Cooler temperature: °C NA 1
4 Vermiculite/packing materials is NA% ] Wet[ ] Dry[ ]

- Item 5 through 16 for samples. Initial appropriate response. -
5. Chain of Custody record present? Yes ] No[ ]
6. Number of samples received (Each sample may contain multiple bottles): <~

7. Containers received: %\L_ Jua R s : 1D ¢ L/@

Sample holding times exceeded? NAT ] Yes [ IE
Samples have: ~ tape hazard labels % custody seals , appropriate sample labels
10. Matrix: A (FLT, Wipe, Solid, Scil) T{Water) ° S (Air, Niosh 740 ___ T (Biological, Ni-63}
11. ples:
are in good condition _ areleaking are broken
_ | _have air bubbles (Only for samples requiring ao head space) Other
12, Sample pH appropriate for analysis requested Yes &5] No[ ] NA[ ]
(If acidification is necessary go to pH area & document sample ID, linitial pH, amount of HNO; added and pH after addition on table)
13. Were any anomalies identified in sample receipt? Yes[ ] No ]
14. Description of anomalies (include sample numbers): NA 1
15, Sample Location, Sample Collector Listed on COC? * Yes% ] No[ ]
*For documentation only. No corrective action needed.

16, Additional Information: \)\' u‘é(

[ ]Client/Courier denied temperature check. n\ﬁb] Client/Courier unpack cooler.
Sample Check-in List co%t‘ed by Sample Custodian:
Signature: o Qo Y Date:_ Q-20- VN
Client Notification nesdod? Q[ 1 No g Date:
By:

son contacted:

ZH/?NO action necessary; ffocess as is

Project Manager 7 AU m o o4 Date 5[ -3 5 - / 3

LS-023 Rev. 17, 05/13 Page 1 0f7\
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10/24/2013 9:08:26 AM

ICOC Fraction Transfer/Status Report

ByDate: 10/24/2012, 10/29/2013, Batch: '3270051', User: *ALL Qrder By DateTimeAccepting

Q Batch Work Ord  CurStatus Accepting Comments

3270051

AC Rev1C DawkinsQ 10/9/2013 5:02:22 PM

SC WindischT IsBatched 10/2/2013 2:25:49 PM ICOC_RADCALC v4.8.49

SC DawkinsO InCnitt 10/9/2013 5:02:22 PM RL-CI-005 REVISION 3

SC Bulld CalcC 10M11/2013 9:17:12 AM REL-CI-005 REVISION 3

SC armstrongt Rev1C 10/24/2013 9:00:58 AM RL-DR-001 Rev 4

AC BullJ 10/11/2013 9:17:12

AC armstrongt 10/24/2013 9:00:52

[ACTACCEping BTy, SC. Sialius Change
TastAmerica Richland Grp Rec Cnt:3
Richland Wa. Page 1 ICOCFractions v4.8.44
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OCTOBER 29, 2013

1012412013 9:11:24 AM ICOC Fraction Transfer/Status Report

ByDate: 10/24/2012, 10/29/2013, Batch: '329201¢', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
3292010
AC ReviC armstrongt 10/24/2013 2:10:36
sC armstrongt ReviC 10/24/2013 9:10:36 AM RL-DR-001 Rev 4
[ACTAccepting Entry, SC. Staiis Change
TestAmerica Richland Grp Rec Cnt: 1
Richland Wa. Page 1 ICOCFractions v4.8.44
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ICOC Fraction Transfer/Status Report

ByDate: 10/28/2012, 11/2/2013, Batch: ‘3270052, User: *ALL Order By DateTimeAccepting

Q Baich Work Ord CurStatus Accepling Comments
3270052

AC ReviC NortonpP 10/21/2013 3:07:58

SC NortonP SepiC 10/21/2013 3:07.58 PM RL-LSG-005 REVISION 4
8C DawkinsO inCnt1 10/21/2013 6:23:45 PM RL-CI-005 REVISION 3
SC BullJ CalcC 10/26/2013 5:47:03 PM RL.-CI-005 REVISION 3
sC antonsonl ReviC 10/28/2013 11:04:43 AM RL-DR-001 Rev 4

AC DawkinsO 10/21/2013 6.:23:45

AC BullJ 10/26/2013 5:47:03

AC antonson! 10/28/2013 11:04:43

CrATCeping Enty, oG. Siatig Change
TestAmerica Richland

Richland Wa.

Page 1

Grp Rec Cnt:4
ICOCFractlons v4.8.44
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