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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

May 10, 2016

Attention: Scot Fitzgerald

SAF Number : S16-004

Date SDG Closed : May 3, 2016

Number of Samples : One (1)

Sample Type : Water

SDG Number : W07462

Data Deliverable : 7-Day / Summary
CASE NARRATIVE

I Introduction

On May 3, 2016, one sample was received at TestAmerica (TARL). Upon receipt, the sample was
assigned laboratory ID numbers to correspond with the CH2M specific IDs.

II. Sample Receipt
The sample was received in good condition and no anomalies were noted during check-in.
I11. 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:

Gas Proportional Counting
Gross Alpha by method RL-GPC-001
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CH2M Hill Plateau Remediation Company
May 10, 2016

Iv. Quality Control

The analytical results for each analysis performed includes a minimum of one laboratory control sample
(LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted
in the "Comments" section.

QC and sample results are reported in the same units.
V. Comments

Gas Proportional Counting

Gross Alpha by method RL-GPC-001:

The MDA for sample B35DD7 and its associated duplicate exceed the CRDL due to aliquot reduction
based on weight screening results. The activity for the sample and duplicate is greater than the MDA. No
other analytical or quality issues were noted. Except as 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
Steven Campbell

(g ( Date: 2016.05.10

14:18:15-07'00"

Steven Campbell
Project Manager Assistant
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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, 1-131 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

4 0f 13

4 of 13



5/10/2016

Report Definitions

Action Lev

Batch

Bias

COC No

Count Error (#s)
CSU (#s)

u, 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 Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*Y1d*Abn*Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

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

Detection 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/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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. 5/10/2016
TestAmerica Sample Check-in List

SR SN L A SN P M

THE LEADER 1N ENVIRONMENTAL TESHMG (DRSD O

Date/Time Received: 5 ?)\LO Container GM Screen Result: (Airfock) \J  cpm Initial
| <

Sample GM Screen Result (Sample Receiving) | cpm Initials]

Clientt W\gn>  sDG#: \QDQ\% "5" SAF #:_“D\\p~TOM NA[ ]

Lot Number: i@g@ﬂw‘\\’b MU a~

Chain of Custody # D V- oM "U\V\L____ !

Shipping Container ID or Air Bill Number : o N/ﬁ@ ]

Samples received inside shipping container/cooler/box Yes MContinue with | through 4. Initial appropriate response.
No [ ] Goto 5, add comment to #16.

1 Custody Seals on shipping container intact? Yes[ ] Nol ] No Custody Seal M

2 Custody Seals dated and signed? Yes[ ] Nol No Cuqtody Seal

3. Cooler temperature: °C l(ﬁ, NA [

4 Vermiculite/packing materials is NA ] Wet| ] Dly [ ]

Item 5 through 16 for samples. Initial appropriate response.
5. Chain of Custody record present? Yes [IM No [

@ Number of samples received (Each sample may contain multiple bottles): E
@) Containers received: \ N \_,Q\

8. Sample holding times exceeded? NAT ] Yes[ ] No
9. Samples have: tape hazard labels é& custody seals /-AC appropriate sample labels
10, Matrix: A (FLT, Wipe, Solid, Soil) é( I (Water) S (Air, Niosh 7400) T (Biological, Ni-63)
11. Samples:

_/Zkarc 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 PQM No[ ] NA[ ]

(If acidification is necessary go to pH area & document sample [D, initial pH, amount of HNO; added and pH after addition on table)
13. Were any anomalies identified in sample receipt? Yes[ ] No kl.dc]’
14. Description of anomalies (include sample numbers): NA /= | )
15. Sample Location, Sample Collector Listed on COC? * Yes E”-}( ] Nol

*For documentation only. No corrective action needed.
16. Additional Information: Mc‘ [\‘

[ ] Client/Courier dem temperature check. W Client/Courier unpack cooler.

/Q) & mple Custodian: - 5/ /57/ L

Person contacted:

Wead o 8[2|10

\Wo action necessary; process as is

Project Manager

LS-023 Rev. 17, 05/13 Page 1 of'_‘
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Report No. : 68568

5/10/2016

Sample Results Summary
TestAmerica Inc TARL

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

Date: 10-May-16

SDG No: W07462

Client Id Tracer
Batch  Work Order Parameter Result +- CSU ( 2 s) Qual Units Yield MDL CRDL RPD
6124054 9310_ALPHABETA_GPC
B35DD7
M8KW71AA Alpha 7.39E+00 +- 3.8E+00 pCi/L 100% 4.53E+00 3.00E+00
B35DD7 DUP
M8KW71AC Alpha 4.92E+00 +- 3.1E+00 pCi/L 100% 4.19E+00 3.00E+00 4041

No. of Results: 2

TestAmerica Inc RPD - Relative Percent Difference.

rptTALRchSaSum
mary2 V5.5.1
A2002
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QC Results Summary Date: 10-May-16
TestAmerica Inc TARL
Ordered by Method, Batch No, QC Type,.
Report No. : 68568 SDG No.: W07462
Batch Tracer LCS
Work Order Parameter Result +- CSU ( 2s) Qual Units Yield Recovery Bias MDL

9310_ALPHABETA_GPC
6124054 BLANK QC,

M8BKXQ1AA  Alpha 6.72E-01 +- 5.0E-01 u pCi/L 100% 7.02E-01
6124054 LCS,
MBKXQ1AC Alpha 3.24E+01 +- 8.4E+00 pCi/L 100% 81% -0.2  6.41E-01

No. of Results: 2

TestAmerica Inc Bias - (Result/Expected)-1 as defined by ANSI N13.30.
rptSTLRchQcSum U Qual - Analyzed for but not detected above limiting criteria, Mdc/Mda/Mdl, Total Uncert, RDL or not identified by gamma scan software.

mary V5.5.1 A2002

90of 13

9 of 13



5/10/2016

€Lio0l

*aleM)jos ueos ewweb Aq paiyipuspl jJou 1o gy ‘Madun [ejol ‘IPIN/EPIN/OPIN ‘eli83iio Buiiwil aAoge pajoalap Jou Ing 1oy pazhjeuy - |end N

2002V L'S'SA
a|dwegyoyTLSIds

‘awIinjoA pue ‘pIaIA ‘Aouaionyg ajdwes ayy Aq pajsnipe yue|q Jo punoibyoeq Juswinisul Uo paseq [9A3T UOISIoaQd ‘Uoiddlad - 271'vadN|oain ou| eoLIdWI)SD |

~
P.
J

—
Y
o
o
—

Isjuswwo) | :s}nsay jo 'ON
I (67¢) 00+300°€  00+3S0°C
V122dO €890°0 eQLZL9l/LIS (9°1) %001} 710d 00+3€S°Y 00+38°€ 00+3€°¢ 00+36€°. eydly
0LZMM8N6 :al 9a Hoday VVLLMMSIN 149PI0 YIOM 0d9 V13gvHd 1V 01€6 ¥S0¥Z19 :udleg
1039939 az1g az1g ajeq daud weonolnsy (TH)1QyD 27 A7 uondy (s 2) (s€)ionz |enp unsay Jejowesed
Arewnd jonbiy eg |ejol ‘sishjeuy “lannsy PIBIA ‘Hun 3dy “1am nso juno)

"ON yojeq ‘@l e|dwes jusl|D Aq paiapiO

H31VM XLjelN LLy-1700-91S :"ON 202
INV 00-:0G:6 9L0C/€/S  :8jeq PaAIsdaYy 89689 : "ON Moday
NV 00:GG:2 910¢/€/G :@)eQ uonda|jo) COr.L0M ‘9ds

S11NS3d A1dINVS

9L-Ae-0L :ayeq | NNO4

,aaseg :qj sidwes jual|n

L-€Lv0€039r
oUu| BOLIBWY)SO |

*oN 9jdweg-jo

:aweN ge



5/10/2016

dunjoA pue ‘ppRIA ‘Adudnyyy djdures ayy Aq paysnlpe Yue[q 10 PUNOISHILq JUIWINISUL U0 PISE( [AI] UOISIN( ‘UNINI( - ITVANIDAN

€011
Z002V L'S
"'SAdN@yoy1LSIdi

*IUAIIJI(Y JUIJ ANEPY - ddd ou| eolIBWY)SD |

™)
—
Y
o
—
—
IsjusWIWO) | iS)nsay jo 'ON
I (1'e) 00+300°€ 'Oy ady 00+368°/
gd120d9 ¢890°0 eQL:¢l 9l/LIS (z')) %001} 910d  00+36L° Y 00+3l'¢ 00+36°¢ 00+3¢6'v eydly
0LZMM8IN6 :alI 9a es Buo HOLZMMSIN :al 9a Hoday OVLLZMMSIN :49P10 Y1OM 0d9 V.1IaVHdTY 01€6 ¥S0veL9 :udleq
1039333 azig azig o)eq daid peonlolnsy  PIRIA S larle) A37 uonoy (s2) (sZ)iomg 1END 1sy Buo Jajaweled
Krewg jonbily  eg|ejol ‘siskjeuy “1annsy ‘Hun ydy “1an nsod junod ‘Unsay
HILVM XLIeN L .¥-¥00-91S :'ON 009 dNa 2aaseg :ai aidwes jual|n
INV 00:0G:6 9102/€/S  :9)eq PaAIadaYy 89G89 : 'ON Joday L-€1LY0€039r :oN 9jdweg-j01
INV 00:GS:2 910¢2/€/S :9)eq uon3od||o) 29v.L0M ‘9as duj edLIBWY)Sd L :aweN qgen

9L-AeN-0L :a3eq

S11NsS3d 31valldna

I NHO4



5/10/2016

*31BM)JOS UBdS uies Aq PayIuIPI Jou 10 TAY U [BI0L, ‘IPIA/EPIA/APIAL “BLILID Suniui 9A0qe Pajddjdp Jou jnq 10§ pazAeuy - [end) ()
‘awnjoA pue ‘pIalA ‘Aouaionyg sjdwes ayy Aq pajsnipe “Huejq 1o punoiboeq Juswniisul Uuo paseq [9AT uolsId9Q ‘uonadleq - 91'vanloan

€lLioct

2002V L'S'SA
Nue|gyayTLSId

ou| eoLIBWSA |

Y

J

r

—
Y—
o
AN
<

IsjusWIWon | :S)nsay jo 'ON
T (22 00+300°€ 10-3LL°E
0120d9D 90020 eQlLcL9l/LIS 96°0 %001 10d  10-320°2 10-30°G L0-3Lv N 10-3¢L9 eydly
gvIOXM8IN :al 9a Hoday VVLOXM8IN :49PI0 HOM 0d9 V139VHd TV 01€6 ¥S0¥219 :udleq
1030839 az1g o215 sjegdaid  peomporpsy  PIRIA 1q89 a1 (s 2) (sZ)iong [END  JInsey 19peuueied
Arewnd jonbily eg |ejol ‘sisAjeuy “1annsy ‘Hun ydy “1am nso juno)
89G89 : "ON Moday d31IVM  XHeiN
C9vL0M -0as duj edldWYISd]  :aweN geT

91-ke|N-01 :a3eq

SL1NS3A MNV1g
Il NdO4



5/10/2016

glLiogt

2002V L'S'SA
SOTYIYLSIM
*0€"CIN ISNV £q pouyop se [-(paydadxynsay) -  selg ou| eolIBWY)SdL
o
—
Y
(@)
o
—
‘sjuswiwo) | :s}nsay jo 'ON
1 A ozl 08 1spwi 29y
alLeodo A e0L:ClL 9L/L/S %l8 10-30v L0+386'E %001l 910d LO-3L¥9 00+3¥'8 00+30°C L0+3vZ'e eydly
SOLOXMSIN :al 9a uoday OVIOXMSIA :49pJ0 YoM 0d9 V139VHdIV 0L€6 507219 :ydlegq
1039939 azIs ajeq daid seig 390U} payoadxy PISIA nun Tan (s2) (sz)4iou3 |end }nsay Jajawesed
frewnd jonbiy ‘sisfjeuy ‘A19A009Y  pajdadxy Joday nso junod
89689 :"ON Hoday HILVM  XLjeN
C9V.L0M 9as Ju| BolIBWIY)SA] dweN geT

9L-Ae-0L :ayeq

S11NS3d SI1
Il NdO4





