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OCTOBER 29, 2013

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Certificate of Analysis
CH2M Hill Plateau Remediation Comparny
P.0O. Box 1600
Mail Stop — R3-60
Richland, WA 99352
October 29, 2013

Attention: Scot Fitzgerald

SAF Number : F12-028

Date SDG Closed : - Qctober 14, 2013

Number of Samples : Four (4)

Sample Type : Water

SDG Number : W06620

Data Deliverable : 15 Day / 15 Day Summary
CASE NARRATIVE

L Introduction

On October 14, 2013, four water samples were received at TestAmerica (TARL). Upon receipt, the
samples were assigned the following laboratory ID numbers to correspond with the CH2M specific ID:

CH2M ID# TART, JIv MATRIX DATE OF RECEIPT
B2RN35 MI9ER WATER 10/14/13
B2RN38 MI19ET WATER 10/14/13
B2RN43 M19EV WATER 10/14/13
B2RN45 MI9EW WATER 10/14/13

1I. Sample Receipt
The samples were received in good condition and no anomalies were noted during check-in.
III.  Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of daia includes
sample identification information, analytical results and the appropriate associated statistical errors.
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CH2M Hill Plateau Remediation Company
October 29, 2013

The requested analyses were:

Gamma Spectroscopy
ITodine-129 (1.1) by method RI-GAM-002

TV. 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

Gamma Spectroscopy

Todine-129 (LL} by method RL-GAM-002:

The LCS, batch blank, samples and sample duplicate (B2RN35) 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:

Sandra Seger
Project Manager
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Drinking Water Method Cross References

i

DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) TestAmerica Richland's SOP No.
EPA 901.1 Cs-134, 131 RL-GAM-001
EPA 900.0 Alpha & Beta RL-GPC-001 3
EPA 00-02 Gross Alpha (Coprecipitation)| RL-GPC-002 N
EPA 903.0 Total Alpha Radium {Ra-226) | RL-RA-002
EPA 903.1 Ra-226 RL-RA-001

1 EPA 904.0 Ra-228 RL-RA-001

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

% ASTM D5174 Uranium RL-KPA-C03 -
EPA 906.0 Tritium RL-LSC-005 -

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”, invelves the identification of all variables in an analytical method which are used to derive a

i result. These variables are related to the analytical result (R} by some functional relationship, R = constants
* f(x,y,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 8 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
rptGenerallnfo v3,72
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Report Definitions

Action Ley An agreed upon activity leve] 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 Scintillation Counting (LSC) the batch blank count is the background.

Total Uncert (#s) All known uncertainties associated with the preparation and analysis of the sample are propagated to give 2 measure

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

Uncertainty. same units as the result.

(#s), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard 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 blank, adjusted by the Efficiency, Chemical Yield, and Volume

Lot-Sample No

associated with the sample. The Type I error probability is approximately 5%. Le=(1.645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFet/(Bff*YId*Abn*Vol) * IngrFet), For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

MDC MDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type T and 1 error probability of approximately 5%, MDC = (4.65 *
Sqri({BkgmdCnt/Bkgrnd CntMin¥ SCntMin) + 2,71/SCntMin) * (ConvFet/(Eff * Y1d * Abn * Vol) * TngrFet), 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 yranium in NIST SRM 4321C is
1.038,

Rst/MDC Rafio 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 end it should be used in concert with the qualificrs
associated with the result.

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

RER The equation Replicate Error Ratio = (S-D)/[sqrt{TPUs" + TPUEH] as defined by TCPT 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 duplicaie sample.

SDG Sample Delivery Group Number assigned by the Client or assigned by TestAmetica 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

Spee Rst(s) the resuls are in the same units,

‘Work Order The LIMS software assign test specific identifier,

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

TestAmerica Inc
rntGencrallnfo v3.72
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T@gf&m@n@@ Data Review/Verification Checklist 10/29/2013 9:44:26 AM

S — RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J3J150454; 10/29/2013
Client, Sate. 108302; FL.H HANFORD
QC Batch No., Method Test: 3294038; RGAMLEPS Gamma by LEPS
SDG, Matrix: W06620; WATER

1.0 COC

1.1 Is the ICOC page complete lncludes aH appllcable analysm dates SOP numbers

revisions? B \_;'?aN'o N/A

N/A

aloulated result for each sample
2.2 Ara the QC appropriate for the analysis included in the batch? ' ' Yé@ No N/A
2.3 Is Ihe Analytical Batch Worksheet complele; includes as appropriate, volumes, count limes, eic? ‘é? No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? Kf No N/A
3.0 QC & Samples - CohieEmEL : e : i AR
3.1 Is the blank results, y|e\d and NIDA W|th|n contract |I|’T1ItS'? Yj No N/A
3.2 |s the LCS result, yield, and MDA within contract limits? !&« No N/A
3.3 Are the MS/MSD results, yislds, and MDA within contract limits? ' ‘ ' " Yes No p&p;
3.4 Are the duplicate result, vields, and MDAs within contract limits? ? No NIA
3.5 Are the sample yields and MDAs within contract limits? - I?v No N/A

Were results calculated in the correct units? ‘No N/A

4.2 Were analysis volumes entered correctly? No N/A

4.4 Were spectra reviewed/meet contraciual requirements? ' No N/A

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

t&a
Z&%

5.0 Othet:. o
5.1 Are all nonconformances included and noted? Iy
5.2 Are all required forms filled out? ‘@; No N/A
5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? :;.-; No N/A
5.5 Were all calculations checked at a minimum frequency? Yes No w
5.6 Are worksheet entries complete and correct? N/A

=
)

6.0 Comments on any No response:

o YT U0 0w 10/

[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: _ 3 294 O I

Review Item

Yes() | No(¥) | NAQY |

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

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

3. Are the correct isotopes reported?
B. QC Samples

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

2. Does the blank result meet the Contract criteria?
3. Ts the blank result < the Coniract Detection, Limit?

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

3. Ls the LCS recovery within contract acceptance criteria?

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

i

i

K\.

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

L//
3. Do the duplicate sample results and vields meet acceptance
criteria?

-
C. Other

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

Was the correct methodelogy used?
Was transcription checlked?

[N RS R L

Were all caleulations checked at 2 minfmur frequency?
Were units checked?

R

Comments on any “No” response:

Second Level Review: filace. Lt

Date: /g -79-/53
LS-0388, Rev. 10, 9/07

TestAmerica Page 11 of 19
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OCTOBER 29, 2013

.. Sample Check-in List

THE LEADER I EMVIRONMENTAL TESTIMG

Date/Time Received: {—\MA™ \ = L Container GM Screen Result: (Airlock) Ay epm Initia) » ]
! Sample GM Screen Result (Sample Receiving) Ao opm Initial ]
Client: Wee S\ W SDG #SO\ L S30 SAF# 54D, -~ O3¢ NA[ ]
M-S N,
Lot Number: 6‘&)’5 \%b\“\%\-'\

Chain of Custody # ;\3\’0&%‘(@0\(‘\"‘ (o LES Lony ML 0% NOSY
; ; ) V=S

Shipping Container ID or Air Bill Number :_Shacad Ay () s NA 555

Samples received inside shipping container/cooler/box Yes ] 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(}{b 1
2 Custody Seals dated and signed? Yes[ ] No[ | No Custody Seal §\> ]
3. Cooler temperature: °C NA 1

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

5. Chain of Custody record present? YesNSS } Nol ‘;:-’5? I

6. Number of samples received (Each sample may contain multiple bottles); . / C\ T

7. Containers received: %\;‘*{\ % Yo 0=\ S= 0, k =k U\L/C\)\/
oSS XD v S~ —

8. Samp\le holding times exceaded? NA[ 1] Yes{ ] No ]
9. Samples have: tape hazard labels custody seals % appropriate sample labels
10. Matrix: A (FLT, Wipe, Solid, SOil)Q(Tl;L_I (Water) S (Air, Niosh 7400) T (Biological, Ni-63)
11. Samples:
k?_are in good condition __are leaking are broken
have air bubbies (Only for samples requiring no head space) Other
12, Sample pH appropriate for analysis requested Ye% ] Noe[ T NA[ ]
(If acidification is necessary go to pH area & document sample 113, initial 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%;; ]

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

16. Additional Information:_¢> \| B¢

. i,
[ ]ChHent/Courier denied temperature check. [ﬁ)] Client/Courier unpack cooler.

Sample Check-N ist completed by Sample Custodian:
Signature: L2 Date: \D VS -\

Client Notification iiteded? Yes[ ] No HK-? Date:
By.

Penson contacted:
:[K%’No action necessary; procgss as is ﬂ(
Project Manager M pis 00 A Date /o L5 - X

LS-023 Rev. 17, 05/13 Page 1 of__\_

TestAmerica Page 16 of 19




OCTOBER 29, 2013

598 A deigeidwes deld POPPY P3IER0D-10 ‘oD JUSLLIYoUUT-00 40 Sousieey - F ‘BUD efed - 9p 3G deid - pd BM pUBLIY
LU OM sisA[euY 10} SWNOA JUSOWNSU] ~ AS) Lefled  zdeg-gzs'ideg- LS Wy pENIQ - 1P WY [BUL -1 LY [BRU) - u) Aey BOLBLIVISOL
e eudry uog A | ISISWBIOD 08Iy pd 6G:80 ELOE/ZE/0L
ﬂ/ AELNT SN RER VT EEN AR E R 1B 1T _______0,_%_4_“w E _O_HF_HEM
. - R 76 - EL/B0/0L e B
<) 9ea/ L2 / k7 \mm_ﬁm ¥6510S! Bog'1zee ~ ubogLzee , O-OV-L-1EVEN 4
eydry 498 J SIBUEJUOOH Oy /bd 6680 £L0gZ/0L
M (000 GE RO L O OO DRI ______mwm _wm__y_o_a_n_u_vmmmﬂ
! «> o7 e £1/40/20 . . |/
/i . bugye 0seelvL Boglose  uIBos L0sE gvv-1-Teven 4
Bgfion @ﬁ.m@ Z ®lg * {esponzoaniveydy uog T SBURMODE JTHXZ 09y 70:01 £L0ZH#1/0L
HENR R R nerm __TL"________;:_&___)_,_‘__ _:w_ﬁ_,m_m_:_ﬂ
. ; £LL0/20 Srvs .
- : 7
N Laz-Q { ,&\ gl b Qﬁ_m.@m BYEEIVLI \me.mﬁm u'fo)9s.L¢ . <<.E>mm:§\
BS/0N §0-3E8 L Eje QAN QoG Bydly  uag Z ‘SIUEIUODH JTHXE DeHIY /2560 EL0Z/FLIOL
7 - RN L Rl ___iz__:_________________mmm__w_hhh_v!
dNYS- GLrEr
¢l 0 9 pd £1110/80 4 ;
. B og 8yEELVH 50y v028 ~ WBOLY0.E . VV-L-A36LK 1
BS/ON v0rvE - el BGAON p0-300y BUdY oS “ Z SisUguogg dT7XT 09y \ 00:60 EL0ETT0L
: h ARER TERTEECRT WO RO REDDRT Ty (0 R Nl
\ﬁ\& 7 T\_ - 1110580 dNYS-Z-PSHOGLIEr i
Buwg e IyeeLvll Bo.gage \:__mﬁ.mmmm ¥v-L-136M4 21
BS/ION £rTr)'L g BYONHrIBLTRY 108 T SHujeoy JTFXT 09U _ABE60 £L0ZIV1I0L
10 NUREY CRREED |0 ER RO RO ATV E IR 11—
60 .%ﬂ & - SL/IORD \ dNa-I-rSrosirer|
- / Buiz'z¢ 97EELVLI Bopeese  ubolesis X-OV-1-u36L Y
Bg/1on mwms.ﬁ Bjog eSfOny0-phgeydly  uos Z iSIBUEOD: J1PXE SO 860 ELOZHLIOL
i ” N0 EEREL ELOURI W D ACT) 0 TE—JN N M08 TR0 0 12—
el w\c\m; Goe Y . - dINVS-L-bSb0SLrEr
ST 7 oo £ L
Buig-gg SpeelvLl 0gpele  Wlogyele VY- NI6LNA]
sjeqgau| apad () Pl ulpy Ll E AfBLIoag) 8zig PIRLA sjeq doid | (PelpOV-UN) | HUNAWY | HUN/PSUPOY ]| NUNAWY sjeq s|dwes
HaUETTE ) qsfieuy y¥o | 30 | uo uneq|| 1opsieqg uneD Jo idg ysig JBDBL], 30RO Wy biry [y || 10nbiny reniv lziled B |10l 1071 "pIO HIOM
T AR TTHN T
cqouaes oey dord 11l [T
‘GANG BE0PEZE SISELY  SUON 1$6) ‘Uoled OIS
yos) wi/ig zdes ¥S262 ° SS “910nD ‘Aid od HIiVM _ BE0P6ZE udted

iyoe] wy/1q 1deg

# 1edid

£10Z/62/01 :9¥eqanghjeuy|
MBS Biopa4 JuswoBeuR)y @)SEA ¢

OHO4NVH LN 1§
ad3n Aq ewuwes g1

Z00WvD deg/did 6211 NE

TH 20Q uopelpswsy nNesleld [iH WEHD Z0E80}

£e1Z8v0cl1-P] sdueieg

sisAleuyjuoneiedaig ajdues Nd 0L:LLE £LOZ/SZ/0)

Page 17 of 19

TestAmerica



OCTOBER 29, 2013

co g A daigeidwes deud PSPPY PREPIO0D-2 |0 JuBLUyDUUT-0e 4q eousigjey - 2 By sled - op g deid - pd "BM PUBUOY
£ UD OM SISAfRUY 10§ SLINIOA JUSIDIINSL] - AS] zobed  gdeg-zs'ldeg - 1S Wy PAINIQ - 1P Wy [BUL - Y BRI - U] A8 eolBI]Sa L,
€ :5¥ao X **3CN"TOS N =-3gng IIg A 3OBS 03 Amoaa z 7 (5#) TeaA®T 1I8dUN
SEDT-OYTITYCH
g :s9do X :*20N°TPS N :=-3qns Y14 A 33aeg 03 Awodg ¢ *°(S§) Toa®T JTIOOTN
SATE-VVYTIEVIH
g SHI0 X =-730N"TDS N :radqns 1" X 3@es o3 feoeq Zz :*(S§) TeasT 3I90UQ
$03TI DTEeD AWVYS-YYTHd6TH
02T:aay 0E€T="Ion 04:'TD1 /104 §IES 6Z1-I
FS0T-ONTIZY.
raay =TIon IIOT T/ Td TO-Z00 " §+TIaa 6ZT-I
tETI-VNTICY!
*add sron IO T/ Tod TO-Z00°*S:7Tdd 6Z1-I
IRSTI ATONITISUOD JHYS-YYTHIST
$5L6T © S5 ‘TAISS TRISDRI JTOUOSeuRy 83seMm T OO UOT1ETPpRUSY NesleTd [LTH WZHD ‘Z0E80T
2YOYRE ICT SIUSTTO TTH
ISUSWIUOD)
ajeanu s (1urz) l uw swiL || Anewoss szig PBLA sreqg daig || (pewpiov-uny) || uunswy  jHUN/RSIPIOY]  HunAWY ae( sjdweg
ISJUSIILIOD GsAlRUY WO | 40 | uo unep|| Jopsieg Junod 1o 3dd ysig Jeomlj || Jeomnl DO || wy byw fov || zonbiry e Jerol [ejoL 107 ‘RIO HOM
qounes ooy darg T TR T T AT AT TR
BUON I$8L ‘Uoled DIS
Yooy wyj1gzdag nod BE0V6ZE ydieg

Iyoel wi/ia des

€€/Z2v0TL1:Pl soueeg

% 1edlg

QHOANYH (NI IS
dd=1 Aq ewwes g1

zoowvo desydid 6Z1-1 NS
sisAjeuyjuoneiedald sjdweg

£102/62/01 :s1egongheuy|

Wd 0Lt L€ £102/52/0L

Page 18 of 19

TestAmerica



OCTOBER 29, 2013

10/29/2013 9:40:58 AM

ICOC Fraction Transfer/Status Report

ByDate: 10/28/2012, 11/3/2013, Batch: '3294038', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
3294038

AC ReviC SannohS 10/22/2013 2:26:48

sC mcglnnist IsBatched 10/22/2013 2:48.07 AM ICOC_RADCALC v4.8.49

SC SannohS InPrep 10/22/2013 2:26:48 PM RL-GAM-002 REVISION 3
SC ' NortonJ InSepi 10/25/2013 7:36:51 AM RL-GAM-002 REVISION 3
SC DawkinsO InCnt1 10/25/2013 4:46:08 PM RL-C1-007 REVISION 3
sC DawkinsO CalcC 10/29/2013 1:24:15 AM RL-CI-007 REVISION 3
SC antonsonl ReviC 10/29/2013 9:40:51 AM RL-DR-G01 Rev 4

AC Nortond 10/25/2013 7:356:51

AC DawkinsQ 10/25/2013 4:46:08

AC DawkinsQ 10/29/2013 1:24.16

AC antonsonk 10/29/2013 9:40.51

AT ACCeptng Ny ST STamis onange

TestAmaerica Richiand
Richiand Wa,

Page 1

Grp Rec Cnt:5
ICOCFractions v4.8.44
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