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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Certificate of Analysis

CH2M Hill Plateau Remediation Company
P.O. Box 1600

Mail Stop — R3-60

Richland, WA 99352

December 8, 2015

Attention: Scot Fitzgerald

SAF Number : X15-052

Date SDG Closed : November 6, 2015
Number of Samples : One (1)

Sample Type : Water

SDG Number : W07308

Data Deliverable ; 21-Day / Summary

CASE NARRATIVE

. Introduction

On November 6, 2015, one sample was received at TestAmerica (TARL). Upon receipt, the sample was
assigned laboratory 1D numbers to correspond with the CH2M specific 1Ds.

1. Sample Receipt

The sample was received in good condition and no anomalies were noted during check-in.

Il. Analytical Results/Methodology

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

The requested analyses were:

Liquid Scintillation Counting
Mid- Level Tritium by method RL-LSC-005
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CH2M Hill Plateau Remediation Company
December 8, 2015

V. Quiality 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

Liquid Scintillation Counting

Mid- Level Tritium by method RL-LSC-005:

The blank result is above the MDA and CRDL due to probable contamination from high sample activity
in batch 5310038. No analytical or quality issues were noted. The sample results and associated batch QC
results are within contractual requirements.

We certify that this data package is in compliance with the SOW, both technically and for completeness,
including a full description of, explanation of, and corrective actions for, any and all deviations, from
either the analyses requested or the case narrative requested. Release of the data contained in this hard
copy data package has been authorized by the Laboratory Analytical Manager (or designee) and the
laboratory’s client services representative as verified by their signatures on this report.

Reviewed and approved:
Digitally signed by
M{‘mtﬁ? M Lt Whitney Ritari
( Date: 2015.12.08 15:04:20

faYellaYall
\ASAvAYS

Whitney Ritari
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.
EPA 901.1 Cs-134, I-131 RL-GAM-001

EPA 900.0 Alpha & Beta RL-GPC-001

EPA 00-02 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 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”, 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/?n), 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
rptGenerallnfo v3.72
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Report Definitions

Action Lev

Batch

Bias

COC No

Count Error (#s)
CSU (#s)

uc. Combined
Standard Uncert.
(#s), Coverage

Factor
CRDL (RL)

Lc

Lot-Sample No

MDC|MDA

Primary Detector

Ratio U-234/U-238

Rst/MDC

Rst/TotUcert

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 or equal to the Action
Level. Often the Action Level is related to the Decision Limit.

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

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

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

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

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

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and VVolume
associated with the sample. The Type | error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*YId*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 Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type | and Il error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

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

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

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

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

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

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

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

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
the results are in the same units.

The LIMS software assign test specific identifier.

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

TestAmerica Inc
rptGenerallnfo v3.72
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THE LEADER TN EMVIRONMENTAL TESYING

Date/Time Received:

o0F10

Sample Check-in List

Container GM Screen Result: (Airlock)

Sample GM Screen Result (Sample Recewmg)

spG #: Ly O 1308

cpm [mtmls[
cpm Initials[ =

Y5 -0

Client: P('?( (7

SAF # NA [
Lot Number: TSK O(S'O qoq
Chain of Custody # X B=0 OL’Q‘% _____
Shipping Container ID or Air Bill Number : NA [ J;]?
Samples received inside shipping container/cooler/box Yes [ -] Continue with | through 4. Initial appropriate response.
No [ / ] Goto 5, add comment to #16.
L. Custody Seals on shipping container intact? Yes[ ] No[ ] No Custody Seal [ T.]
2, Custody Seals dated and signed? Yes[ ] No[ ] No Custody Seal [
¢
3 Cooler temperature: L! S °CC - JICE NA[ ]
4, Vermiculite/packing materials is NA [ ‘F] Wet[ ] Dry[ ]

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 multﬁ)lc bottles): l
7 Containers received: IX{ P ) ) N
Sample holding times exceeded? NA [ ] Yes[ ] No [ I
9, Samples have: _ fape hazard labels _J'}Eustody seals ppropriate sample labels
10. Matrix: A (FLT, Wipe, Solid, Soil) _H-T__;‘_T;(Watcr) S (Air, Niosh 74OOJ T (Biological, Ni-63)
11. Samples:
_7 are in good condition ___are leaking _are broken
have air bubbles (Only for sampleb requiring no head space) Other
12, Sample pH appropriate for analysis requested Yes [ =] No|[ NAT ]
(It acidification is necessary go to pH area & document sample [D Kmdl pH, amount of HNO; added and pH after addition on table)
13. Were any anomalies identified in :.iample receipt? Yes[ ] Nol j.
14. Description of anomalies (include sample numbers): NA | ’12-] s
15. Sample Location, Sample Collector Listed on COC? * Yes[ 5 No[ ]
*For documentation only. No corrective action needed, l
16. Additional Information:__AJ { " o

T "] Client/Courier denied temperaturc check.

(Qn_ple//y

Sample Checlk-in List
Signature:

‘{/ple Custodian:

[ —-j]-C lient/Courier 'Lil{péc_khéaolcr.

Date: i ”(ﬂ“S

Client Notification needed? YU:.[ ] No [/] Date:

[ ﬁ(&ction necessa

Project Manager

. process as is

By:
Person contacted:

~_ Date /f'(p»]{

L.S-023 Rev. 17, 05/13

TestAmerica Laboratories, Inc.
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Sample Results Summary

TestAmerica Inc TARL

Ordered by Method, Batch No., Client Sample ID.

Report No. : 67770

Date: 08-Dec-15

SDG No: W07308

Client Id Tracer
Batch Work Order Parameter Result +- CSU ( 2's) Qual  Units Yield MDL CRDL RPD
5310038 906.0ML_H3_LSC
B32JK8
M7VTW1AA H-3 1.18E+04 +- 1.3E+03 pCi/L 100% 2.25E+01 3.00E+01
B32JK8 DUP
M7VTW1AD H-3 1.14E+04 +- 1.3E+03 pCi/L 100% 2.20E+01 3.00E+01 3.1

No. of Results: 2

TestAmerica Inc RPD - Relative Percent Difference.

rptTALRchSaSum
mary2 V5.4.1
A2002

TestAmerica Laboratories, Inc.
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QC Results Summary Date: 08-Dec-15

TestAmerica Inc TARL
Ordered by Method, Batch No, QC Type,.

Report No. : 67770 SDG No.: W07308
Batch Tracer LCS
Work Order Parameter Result +- CSU ( 2s) Qual Units Yield Recovery Bias MDL

906.0ML_H3_LSC
5310038 MATRIX SPIKE, B32JK8

M7VTW1AC H-3 1.26E+03 +- 2.0E+03 pCi/L 100% 84% -0.2  2.62E+01
5310038 BLANK QC,

M7VOL1AA H-3 3.32E+01 +- 2.4E+01 pCi/L 100% 2.50E+01
5310038 LCS,

M7VOL1AC H-3 7.78E+03 +- 8.8E+02 pCi/L 100% 86% -0.1 2.50E+01

No. of Results: 3

TestAmerica Inc Bias - (Result/Expected)-1 as defined by ANSI N13.30.

rptSTLRchQcSum
mary V5.4.1 A2002

9 of 14

TestAmerica Laboratories, Inc. 9



0T

"aWN|oA pue ‘plaIA ‘Aouaionyg ajdwes ayl Aq paisnipe yue|q 1o punoibxoeq luswniisul Uo paseq [9A37 UOISI99Q ‘U0119318d - 971'VAWIDAN

*0u| ‘sallojeloqeT] eallawyIsSa |

2002V T'7'SA
a|dwesyoy1LSidl

JU| BOlIBWYISa ]

10 of 14

Sluswwio) T :S}jnsay JO "'ON

T0+300°€  TO+3TT'T
nod 10+352°2

1 (821)

10081 200100 d /£:0T ST/V2/TT (8'629) %00T
OTMLALING :dl 94 1oday

€0+3E'T
VYVTMLALN  49PIO HI0M

0+38T'T €-H
DST €H 1N0'906 8€00TES :yoled

T0+3€°L

LO

<

an10919Q azIS azIS areq daid weonioLnsy (1d)1a¥D 27 A7 UOHOY (s 2) (s¢)iong  end 1nsay 1818Weled
Ollewiig onbily s elol ‘sisAfeuy ‘Jannsy PIBIA ‘nun 1dy “Jan Nnso unod

%mz Uored "al o|dwes UaID Aq paIapio

o) d3LVM XU 8T0-2S0-STX 1 'ON D02 8Mreed ) ajdwes sl

.m NV 00:0T-8 STOZ/9/TT :9Jed paAnlsday 0///9 :°ON loday T-607090MGC  :'ON 9|dwes-107

% NV 00:G¥-TT STOZ/S/TT @re@ uonda||od 80€L0M :9ds Ju|] BdllsWy1sa L :aweN ge’

(O]

()]

S11NS3d A1dIANVS

GT-99d-80 :8reQ | WHOH



"3WNJOA pUR ‘pIaIA ‘Aousioiy ajdwes ayl Ag paisnipe ‘jue|q 10 punoafxoeg JUSWINIISUI U0 Paseq [aA37] U0ISIoad ‘uondaled - 91'VAINIDAIN

T

*0u| ‘sallojeloqeT] eallawyIsSa |

2002V T'%
'SAAN@yoyTLSIdl

'90UBJ8141Q 1UBDIad dANR|aY -  ddY JU| BOLIBWYISa ]
3
Y
o
—
—
:SIUBWIWOD T :S1nsay 10 ‘oN
1 (821) T0+300°€ 7€ ddd 70+38T'T
TOOST 100100 d /€:0T ST/¥2/TT (L'6TS9)  %00T nod 10+302°C €0+3E'T T0+3T'. vO+3IVT'T e-H

(e} OTMLAZNG :dl ades Blo JATMLIALN Al 9a voday AVTIMIALIN :43PJO HI0M JST €H 1N0'906 8€00TES -yodled

O 0100199 9z1S az1S a1eq dalid weonioLnsy PR alaSte) A37 UONOY (s2) (s2)ioug [enO 18y BUO lsjowered

N Arewlid 1onbiy Bes |e10l ‘sishleuy “Jannsy ‘uun 1dy 1A NSO 1uno) ‘1Insay

(¢~

o

a d31VM XUTeN 8T0-2S0-STX - 'ON 200 dNasMreeg :alsjdwes sl

O -

[ AV 00:0T-8 STOZ/9/TT  :81e@ pPaAladay 0///9 :'ON uoday T-607090MSC  :'oN a|dwes-107

% WV 00:G¥-TT GTOZ/S/TT :81e@ uo0l11938||0D 80ES/0M '9ds Juj BallBWVISa | ‘oweN ge

(O]

(@)

GT-99d-80 :®¥eQ

S17NS3d 31val1dNd

I NHO4



2T "0U| ‘S8lI01RI00R ] BOLIBWYISS |

c00¢V T'v'SA
yue|gyoyLsidl
"aWN|OA pUe ‘pIBIA ‘Aousidiyg ajdwes ay) Aq paisnipe ‘yue|q 10 punoibyoeq JusWNIISUl U0 paseq [9A8] UoISIdaQ ‘uode1ad - 91'VAW|Dan JU] BILIBWYISAL
-
Y—
o
AN
<
:SjuUsWWOD T :s)nsay Jo "ON
1 (L2 TO+300'€ TO+3EC'T
O 100S1 700700 d /€:0T ST/V2/TT (e1) %00T Inod  T0+30S°2 TO0+3av'¢ TO+38'T T0+3¢E’€ €-H
—
mv. avII0ALIN Al 9a 1oday VVTI0ALIN 18P0 HIOM JST €H 1N0°906 8€00TES -ydred
N
~ 10199390 azIS EPAIS a1eq daud waonmiolisy  PIRIA 1a4o 27 (s 2) (sZ)iong [end  }nsay 1s1swe.red
% Arewlid 10nbily ©es [ejol ‘sisAreuy “1anisy ‘uun 1dy “1an nso unod
@
o 0,19 :'ON uoday HILIVM  XUTe
m 80€L0M ‘9ds duj edllswylsal :aweN qe’
(&)
(O]
()]

S17NS3™Y MNV1d
GT-090-80 :@Yeq I NHO4



€T

*0u| ‘sallojeloqeT] eallawyIsSa |

2002V T'7'GA
S92y 1LSHd
"0€'€TN ISNV Ag pauyep se 1-(pa1oadx3ansay) - selg Jul BolIBWYISa L
4
A
Y
(@)
™
<
:SjuBWIW oD T :S1nsay jo ‘ON
1 TO- 0€T 0L ‘SHWIT 09y
10051 700700 d 2€:0T ST/¥2/TT %98 ¢0+3LC €0+3E06  %00T 10d  T0+30G°2 ¢0+38'8 T0+3v'9 €0+38L°L €-H
w SOTT0AZN :dl g4 Moday OVTI0ALN :43PIO HI0M OST €H TN0906 8€00TES -ydreg
(&)
AN Jo109190 azIS areq daid seig 1480UN pa10adx3 pIoIA nun J1an (sz) (sz)ionug rend 1nsay 1a18wWweled
8., Arewd 10nbiy ‘siskleuy ‘A1an0day  pardadx3 110day nso juno)
(&)
—
bt 02,9 :'ON Moday YILVM XU
m 80€L0M :9ds ou| BOlIBWYVISO]  BwepN geT
(&
)
a

GT-99d-80 :8reQ

S171NS3d SO71
I NHO4



T

*0u| ‘sallojeloqeT] eallawyIsSa |

2002V T'¥7'SA
'0£'€TN ISNV Aq paulap se T-(peroadxaninsey) - seig SNYOHTLSId!
'vYO49g 1d2I Aq pauiap se [((pndl)bs+(sndL)bs)ubsl/(a-S) = oney joug a1eanday - Y3y ou| BalIB WIS
—=
—
Y
(®)
4
<
:SjusWWoD

T  :s)nsay jo jaquinN

80€L0M :0ds

Ul BOlIBWYISS |

‘aweN ge

10081 1 T0+3S'V Y0+38T'T
L JST €H TW0'906 98000 d L€0T ST/V2/TT  €0+31IS'T %68'€8  %00T 1od T0+329'c €0+30°C T0+3€'8 €0+392'T &-H
= OTMLALWG Al 9des Buo MOTMIAZN Al €a Hoday OVIMIALIN  149PJO HI0M 8E€00TES :Udled
N 1010919Q Alewiid 9zZIS aleq daid 1190un Alano PIBIA uundy  vamwloaw (s 2) (s2)ionz [end 184 BlO lalowered
00 ‘POUIBN Afeuy onbiy ‘sishjeuy ‘paroadx3 -08y NSO wunoo ‘Insaya¥Ids
Q
@
O d31VM  IXLTeN 0,119 :°ON uoday 8Mrezed ‘T-607090MGC  :"oN a|dwes-107
E
O]
(&)
)
(@)

GT-99Q-80 :=reQ

S1TNS3Y IMIAS XIHdLVIN
I NdO4





