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MAY 31, 2013

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Certificate of Analysis

TastAmerica Laboratories, Inc.

CH2M Hill Plateau Remediation Company
P.O. Box 1600

Mail Stop — R3-60

Richland, WA 99352

May 31,2013

Attention: Scot Fitzgerald

SAF Number : P13-004
Date SDG Closed : May 7, 2013
Number of Samples : One (1)
Sample Type : Water
SDG Number : W06560
Data Deliverable : 30-Day / Summary
CASE NARRATIVE
: \ L Introduction
.U - One May 7, 2013, one water sample was received at TestAmerica (TARL), Upon receipt, the sample was

ass1gned the following laboratory ID numbers to correspond with the CH2M specific [Ds:

e S CH2M ID# TARL ID# DATE OF RECEIPT MATRIX
‘ B2P563 MORNG6 5/07/13 WATER

II. Sample Receipt

The sample was 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 regardless if the chain of custodies
have a turn around time that is greater than 30 days.

HI.  Analytical Results/Methodology

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

2800 George Washington Way Richland, WA 99354 tel 509,375,3131 fax 509.375.5590 www.testamericainc.com
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MAY 31, 2013

CH2ZM Hill Plateau Remediation Company
May 31, 2013

The requested analyses were:
‘ Liquid Scintillation Counting
Mid Level Tritium by method R1-LSC-005

Iv. Quality Control

The analytical resulls 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.

Y. Comments

Liquid Scintillation Counting

Mid Level Tritium by method RL-LSC-005:
The LCS, batch blank, samples and sample duplicate (B2P563) 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 dala contained in this hard copy
data package has been authorized by the Laboratory Manager, or a-designee as verified by the following
signature,

Revie\y%d and approved:

e
i )
Alnnatize d oo 9r
~"Sandra Seger
Project Manager
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_Drinking Water Method Cross References

i
DRINKING WATER ASTM METHOD CROSS REFERENCES i

Referenced Method Isotope(s) TestAmerica Richland’s SOP No,
EPA 901.1 Cs-134, F131 RL-GAM-001 T
EPA 900.0 Alpha & Beta RL-GPC-001

EPA 0002 Gross Alpha (Coprecipitation) RL-GPC-002

EPA 903.0 Total Alpha Radium (Ra-226) |RL-RA-002

EPA 903.1 Ra-226 RL-RA-001

EPA 904.0 Ra-228 RL-RA-001

EPA 905.0 Sr-89/90 RL-GPC-003

ASTM D5174 Uranium RL-KPA-003

EPA 906.0 Tritivm RL-LSC-005
| S——— a - et -

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,¥,2,...). 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/?n), where S is the standard deviation of the
derived results, The type B uncertainties are all other randem or non-random compenents 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
rptGenerallnfo v3.72
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Report Definitions

Action Ley
Batch

Bias

"COC No
Count Error (#5)
Total Uncert (#s)
i, . Combined
Uncerrainty.
(#s), Coverage

Factor
CRDL (RL)

Le

Lot-Sample No

MDC MDA

Primary Detector

Ratio U-234/U-238

Rst/MDC

Rst/FotUcert

Report DB No

RER

SDG

Sum Rpt Alpha
Spec Rst(s)

Work Order

Yield

An agreed upon activity level used to trigger some action when the final result is greater than orequal 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 assigne& by the Client or TestAmerica,

Poisson counting stetistics of the gross sample count and background. The uncertainty is absolute and in the same
unitg 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 absoluts 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 [ error probability is approximately 5%. Le=(1.645 *
Sqri(2*(BkgrndCnt/Bkgrnd CntMinySCntMin)) * (ConvFet/(Bff*Y1d*Abn*Vel) * IngrFot). For LSC methods the
bateh blank is used as a measure of the background variability. Le cannot be caleulated when the background count
is zoro,

The numbet 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 I and II error probability of approximately 5%, MDC= (4.65 *
Sqrt{(BkgrndCnt/BkgrndCatMin)/8CntMin) + 2,71/5CntMin) * (ConvFel/(Eff * YId * Abn * Vol) * IngrFet). 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 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 cencert with the qualifiers
associated with the result,

Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 & value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
inferval. 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)[sqri{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,

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 whete
the results are in the same units.

The LIMS sofiware assign test specific identifier.

The recovery of the tracer added to the sample such as Pu-242 used to trace 2 Pu-239/40 method.

TestAmerica
rntGeneralinfo v3,72

TestAmerica Page 5 of 16




MAY 31, 2013

*DIA 911 404 qTe|q AX0}RIOQE] PIJRIDOSSE 3] U] PUNO) StAM A[euVy -Tend) g
(1)) Iur T Sunaoday] a1) mofaq ST J[NSaI 91 pur pausSisse udaq sey Jogienb j oy - EL)

8t"€a ppRAIRIIUNG P pEa f2d1

I “aPI[oNiE 1} AJIUAPI 10U PIP ULIS BUIUIES G IPIA] ) WEY] SSI[ ST J[NSL a) Ing “10] pazdreny - [end) y BaLIsug1Ss]
I #6660 €LOZ/SL/S0 1 ¢0-37E00°L DS eH 0908 0’001 LO+3EV'C N Lo+3ee Lo+arE a0d L0+346°1 9-£1-8200}+ £H ¥c08cle
v swijepeQg Aleuy Hun az1S bry pousin PI®IAAL Yan [BeNg SZM0L STMUD  Hun nssy #SVO ejfjeuy yoaieg
601} €1L02/90/G0 09590M ¥00-€ld bv-gdS-9MiAl £85429 OLONHOWS
e1eq g uo QUINjOA LY%%SPHOS redAL N 1gN Jas) sl :p} e|dwes
uono9||on a|dweg peinsIa joIISION oD Bpg JGN 4¥S 1PRNUOD 1saL WD qeq
1
{ PA0YYSE\PEHIAIPER\PPAAGPHOTSY\Y ‘PP 0SGE0MIPEHAIPEIDPAGPHOS Y DtueN 314 09955 AN 3y S0 -Uolsiep Qw34 edArreunod o HgNULoA

TaVL

BpeD) qB g

wodoy BILIDWVISIY,

WY QI FC8 ETOL/TE/S

Page 6 of 16

TestAmerica



MAY 31, 2013

“DUIAL 9] 240qE JOEB[] AI0)RI0E] PAIEII0SSE ) UI pUnof seM d1d[eay -[end) g

“(T@ID) 1y Sunaoday] o) aofaq S 3NS2I 9Y) pue paudisse useq sey ognenb n o - end) p 89°¢A ppAPEAPrI NI
' *IPIPNHL Y2 AJNUIPI JOU PIP TEIS BRINES 10 IPTAT 97} WBT) SSIY SI IS 3Y) Jnq “10j pazAeuy - [2nd) 1) BOLSUNSSL
#5160 a Lo+3C L 8-21-8¢00L M9
a €L0Z/GL/SO Z0-3L000°L T €H TN0'906 0°00L L0+328Z N LO0+3F'Zz W0d  L0+3SLL eH ¥Z0gZie
dit 1901101 ao2n aon pazifeuy ez1g pouail 284% PIPLA 20N e ST Heaun HUnN sy Puo #SVD odAL 20
o $07 M3y jady  swwyeleq bry Aleuy Joued ydg Jaoell -np w301 Ansay Aljeuy 1 #yoeg
H oV 18661 v-99S-9MN
dily xyngs Pl 2114 awn|oA P3fILSia juzaaQq Xyng 0N SVS JgN eseD 189S0 359 JgN PRIUOD 0N 4V'S
€L0T/L0/0  :@3eq peAledey g :0dAl o0 SY%SPHOS /RIMSION
:@jeq uQ s|dweg HdLVYM dH31VM XLen YN ‘piueld
6011 €10¢/90/G0 @¥eQ uclide]|og 09955 09S90M 9N 1dey/Bps v X LH0N :pi eldwieg gen
P 099SS\PEYAIPESADPAGPLOdaH Y PP (9SG0M\PERAIPESA\Ppa\qpHodax\:y aweN S|t G0 :QNUDISIBA Qv3d edAlleuuocd Y LONuoA
THYL PpoDge] HMOQQMH juelg UO BILIDWYIS3 |, £107 ‘1€ fopy dopLed

Page 7 of 16

TestAmerica



MAY 31, 2013

"D A1) 240(E Fue[q £10)BI0qB] PIIEIIOSSE 2] UI PUNG) SEA AR Oy -[Bnd)

(1@ED) Woury Bunaedsy Y1 mopaq SIIMssa 91) pur poudisse waq sey oyrenb ) oN - (En p 89°¢4 PPAPFYPEOLIdI
4 PN ) AJNUIPL 10T PIP UBIS ENNHES 10 IPTA] 1) e} $$I] S }[NSAI 3y} Juq “10] pozAjeuy - [endy [} BILIBUNYISOL
gL YGI60 1 706 LO+3F'9 g-/1-8200L  S€
a o £L0Z/SLIS0  20-Je00°L T EH TNO'906  £0+380°6 0°00L 10+382T Z0+3b'6 10d  £0+31T8 £H vToszTLE
dA1 o101 TN TN pazAjeuy PZIg POl U % PISIA 20N L2 ST HSoUN  pun sy Buo #SVD 2dA1 20
¥ s5T  ME¥  /add  swueled by Aleuy  puopyds  Jedelp - wopor AInsay MUy g yoweg
Hav 18661 y-99S-9MIN
dfty xymngd pIatd SWNJOA peliisia edeg Xynsg 10N VS JgN esen 185 1581 IgN PRINUOD JON 4VS
EL0T/L0/S0  91eQ PaAleday sg :edA] DD 1,%SPljog/eInIsIoN
:e)eq uQ sjdweg HIIVM HILYM e wN :p1 3uSIID
B80-L} €1L02/90/50 :ejeQ uoljo9||o) 099455 09590M  gN }day/Bps SOLXIHON :p) ejdwes gqe

PZ 09955\PEYIPRRADPAGEHOdSH Y PRI 9GO0 MIPEAIPES\PPS\GPIOdoM Y aweN 214 G0 -IGNUOISIBA

jr0day ojdwieg [onuo)) D) BILRUIYISI L

THYL 30D qel

Ov3d :edA)jeuniod

M HGNULOS

€707 1§ Avpy ‘Aoprag

Page 8 of 16

TestAmerica



MAY 31, 2013

*IAIAL Y2 2A04E JUE[Q AT0)JRIOQE] PAIRIDOSSE O} I PUNOY S NA[BUY -[BU() g

*(TAAD) Hour'y Suptodsy 913 s0[2q S13[NSAT JU} PUE PIUFISSE Usaq suif Jaurenb ) oN - end) £ 89°€4 PPAPEAPEOLIdL
£ *IPIENU 9} AJNUAPI T0U PIP NEIS BEUIHIES X0 IPJA] 9Y3 UEBT[) SSI] SI J[NSI 3} JNq “I0] PARZATBUY - [endd 1) BOLIBUNSS]
g€ 002 $5:60 1 LO+3LL LO+3/6°L- 8-/1-8¢00L  dNna
a 0 00 €L0Z/SLS0  Z0-3L00L T H TINO'S06 0'00L LO+38FC n Lo+3ez 1od  10+316°)- €-H ¥c08cLE
dir 10N N 19N pezAjeuy Py pPouRl 294% PISIA OO I2 §ZHeoun wun 15y Bup #EVD adf] oD
| s01 AMIY add suwpskg by Aeuy puo) ydg el "o ook AINSSY AAleuy 1 # yoleg
H av 1866 Y-I99S-9MIN P00€ld
dAry xmngs PI 211 SWHTIOA PaII1lsIA 229 Xng 19N SVS IgN @seD Jasn jsal IgN JeRUCD IgN JVS
€LOC/LO/SC  :93eQ PaAIaDaYy dnad :edA) 0D *Y%SPIHOS/RINISION
:@]eQq UQ @|dweg HILVM H31VM XLOeN £95ded pl WEBID
B60-L1 €L0C/90/G0 :@1eg uonlaej|on 099%S 09590M dN 1day/Bps HOLIGNHOW :p1 vjdwies ge
P 09955 \PEIAIPES\PPOGEHOdS U\ Y ‘PP (SSS0MPENAIPESAPPS\qRHCdady [aWeN &l GO IQNUOISIOA Qv3d edApjeuuog o HgNULog
TavL @PoD Qv 1odoy speddng DO BILIBWYISIY, "£107 “Is oy “opLad |

Page 9 of 16

TestAmerica



MAY 31, 2013

T@STAmerica Data Review/Verification Checklist 5/31/2013 7:18:13 AM
ELEAR i EMTL sl RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J3EQ70424; 06/07/2013

Client, Site: 384868; A210440HANFORD HANFORD

QC Batch No., Method Test: 3128024; RTRITIUM Midlevel Tritium

SDG, Matrix: W06560; WATER

1.1 1s the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Yeg No N/A

ry p

alculated result for each sample listed on the QC Batch Sheet?

2.2 Are the QC appropriate for the analysis included in the batch? {Yg No N/A

2.3 s the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? FJ No N/A
!

2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No N/x

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

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? Yes No RI?
3.4 Are the duplicate result, yields, and MDAs within contract limits? W No NIA
575 Are The sample yieids and MOAS within contract imites Yoy No WA

4.1 Were results calculated in the correct units?

4.2 Were analysis volumes entered corractly?

4.3 Were Yields entered correctly? e ‘?
&
4.4 Were spectra reviewed/mest contractual requirements? Yes No v

4.5 Were raw counts reviewed for anomalies?

5.1 Are all nonconformances included and noted?

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? Yes No FJJ
J

5.6 Are worksheet entries complete and correct? W No NIA

6.0 Cornments on any No response:

F‘ir-gr‘ejlbww w Date‘mg; %‘ \ (3

[TestAmerica Richland
Page 1
QAS_RADCALCv4.8.44
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THE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: {3) IJS 03 \‘?,

Review Ttem Yes(W) [ No(¥) | NAQY)
A, Sample Analysis

1. Are the sample yields within acceptance criteria? el

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 criteria?

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

C. Other

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

Was the correct methodology used?

‘Was transcription checked?

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

VA

\ R

\

SRS ol el R

MR

Comments on any “No” response:

Second Level Review: //Zn/n/,w; B(Z Gt A Date: L)f;&&i&

LS-038B, Rev. 10, 9/07
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MAY 31, 2013
TestAmerica Sample Check-in List

THE LEADER IN ENVIRONMENTAL TESTENG

Date/Time Received; T (\ w APy \ \OND Container GM Screen Result: (Airlock) ﬂ Initials ]
i Sample GM Screen Result (Sample Receiving)  , ‘@ Initials ]

Client: QM SDG # DI DL eTH O SAF# $\%- oM NA[ ]
Lot Number: =36 oM OB
Chain of Custody # Q\r}:)- O - oy >

Shipping Container ID or Air Bill Number w &_._ Q N NA [g,ﬁ

Samples 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[ ] No[ ] No Custody Seal ]
2 Custody Seals dated and signed? Yes[ ] No[ | No Custody Seal ]
3. Cooler temperature: °C NA ]

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

5. Chain of Custody record present? Yes 1 No[ ]

6. Number of samples received (Each sample may contain m}iiple bottles): \

7. Containers received: ) y_ iR &O“}_ \ ' \J‘?

Sample holding times exceeded? NAT ] Yes[ ] No 1
S. Samples have: tape hazard labels custody seals % 5 appropriate sample labels
10. Matrix: A (FLT, Wipe, Solid, Soil) I (Water) S (Adr, Niogh 7400) T {Biological, Ni-63)
11. amples;
are in geod condition are leaking are broleen
have air bubbles (Only for samples requiring no head space) Other
12, Sample pH appropriate for analysis requested Ye&& 1 No[ 1 NA[ ]
(If acidification is necessary go to 17, then document sample ID, ihitial pH, amount of HNO, added and pH after addition on table)
13. Were any anomalies identifted in sample receipt? Yes[ ] No &VQ]
14. Description of anomalies (include sample numbers): NA 1
15, Sample Location, Sample Collector Listed on COC? * Yes.Q& ] Nol ]
*For documentation only. No cortective action needed.

16. Additional Information; 4> e

[ ]Client/Courier denied temperature check. [GCEClient/Courier unpack cooler.

Sample Chcckﬁist completed by Sample Custodian:
Signature: L Date; S, N

Client Notiﬁcati&lcdcd? Yes[ ]No[<l SDate:
By:
rson contacted:

1

ﬂqgﬁo action necessary;
ProjcctMﬂnager// {2 . ,QC.P} & A Date___ 5~ & /9

process ag is
by

LS-023 Rev. 16, 02/13 Page 1 of |
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5131/2013 7:15:15 AM |COC Fraction Transfer/Status Report
ByDate: 5/31/2012, 6/5/2013, Batch: '3128024', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
23128024
AC Rev1C NorionP 5/15/2013 3:23:28 PM
SC NortonP Sepi1C 5/15/2013 3:23:28 PM RL-LSC-005 REVISION 2
SC DawkinsO InCnt1 5M15/2013 4:13:02 PM RL-CI-005 REV. 2
SC ClarkR CalcC 5/29/2013 3:31:35 PM RL-CI-005 REVISION 4
SC meginnist ReviC 5/31/2013 6:58;39 AM RL-DR-0C1 Rev 2
AC DawkinsO 5/15/2013 4:13:02 PM
AC ClarkR 5/29/2013 3:31:35 PM
AC mcginnist 5/31/2013 6:58:39

ACTACCepting Eniry, oG, Sialus Change
TestAmerica Richiand Grp Rec Cnt:4
Richland Wa. Page 1 ICOCFractions v4.8.44
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