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Results in this report relate only to the sample(s) analyzed.
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J01096  RC-1 80 B280L3 J1D210575-1 MHCT81AA IMHCTB810 1112133
B2C524 J1D210575-2 MHCT91AA 9MHCT910 1112133
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

TestAmerica Laboratories, Inc.

Certificate of Analysis
Washington Hanford Closure
2620 Fermi Avenue
Richland, WA 99354
April 25, 2011

Attention: Joan Kessner

SAF Number : RC-180
Date SDG Closed : April 21, 2011
Number of Samples : Two (2)
Sample Type : Water
SDG Number : J01096
Data Deliverable : 7 day / Summary
CASE NARRATIVE
L Introduction

On April 21, 2011, two water samples were received at TestAmerica for chemistry analysis. Upon
receipt, the samples were assigned the following laboratory ID number to correspond with the
Washington Closure Hanford (WCH) specific ID:

WCH ID# TARL ID# MATRIX DATE OF RECEIPT
B2C524 MHCT9 WATER 4/21/11
B280OL3 MHCTS WATER 4/21/11

1L Sample Receipt
The samples were received in good condition and no anomalics were noted during check-in.
III. 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:

Chemical Analysis
Hexavalent Chromium by EPA method 7196A

_ 2800 George Washington Way Richland, WA 99354 tel 509.375.3131 fax 509.375.5590 www.testamericainc.com
TestAmerica Laboratories, Inc. 2



Washington Closure Hanford
April 25, 2011

1v. 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.
A\ Comments

Chemical Analysis
Hexavalent Chromium by EPA method 7196A:

The LCS, batch blank, sample, sample duplicate (B2801.3) and the sample matrix spike (B280L3) results
are within contractual requircments.

[ 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:

U\),Mu/vk\g?{‘m/(;

Rhonda Wagyr
~— Project Manager

TestAmerica Laboratories, Inc. 3



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, 1131 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/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,

i’estAmerica

rntGeneralinfo v3.7 i
TestAmerica ‘Laéoratones, Inc. 4



Report Definitions

Action Ley

Batch

Bias
COC No

Count Error (#s)

Total Uncert (#s)
u,_Combined
Uncertainty.

(#s), Coverage
Factor
CRDL (RL)

Lc¢

Lot-Sample No

MDCMDA

Primary Detector

Ratlo U-234/U-238

Rst/MDC

Rst/TotUccrt

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 samplcs that were prepared and analyzed
togcther.

Defined by the cquation (Result/Bxpected)-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 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 [ 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 Il error probability of approximately 5%. MDC= (4.65 *
Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * YId * 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 | may indicatc 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
assoctated 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 cquation 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.

'

Té;fAmerlca

rntGeneralinfo v3.7
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Sample Results Summary Date: 25-Apr-11
TestAmerica TARL
Ordered by Method, Batch No., Client Sample ID.

Report No. : 46323 SDG No: J01096

Client Id Tracer MDC or
Batch  Work Order Parameter Result +- Uncertainty ( 2s) Qual Units Yield MDA CRDL RPD
1112133 7196_CR6
B280L3
MHCT81AA HEXCHROME 2.00E-03 +- 0.0E+00 u mg/L N/A 2.00E-03 3.50E-01
MHCTB1AE HEXCHROME 2.00E-03 +- 0.0E+Q0 U ma/L N/A 2.00E-03 3.50E-01 0.0
B2C524
MHCT91AA HEXCHROME 6.10E-02 +- 0.0E+00 mg/L N/A 2.00E-03 3.50E-01

No. of Results: 3

TestAmerica RPD - Relative Percent Difference,

rptSTLRchSaSum U Qual - Analyzed for but not detected above limiting criterta. Limit criteria Is fess than the Mdc/Mda/Mdl, Total Uncert, CRDL, RDL or
mary2 V5.2.12 not identified by gamma scan software,

A2002

TestAmerica Laboratories, Inc. 6



QC Results Summary
TestAmerica TARL

Ordered by Method, Batch No, QC Type,.

Report No. : 46323

Date: 25-Apr-11

SDG No.: J01096

Batch Tracer LCS
Work Order Parameter Result +- Uncertainty { 2s) Quai  Units Yield Recovery Blas  MDC|MDA
7196_CRS
1112133 MATRIX SPIKE, B280L3
MHCT81AC  HEXCHROME 2.71E-01 +- 0.0E+00 mg/L. N/A 103% 0.0  2.00E-03
MHCT81AD  HEXCHROME 2.71E-01 +- 0.0E+00 mg/L N/A 103% 0.0 2.00E-03
1112133 LCS,
MHDQM1AC HEXCHROME 5.10E-01 +- 0.0E+00 mg/L N/A 102% 0.0  2.00E-03
1112133 BLANK QC,
MHDQM1AA  HEXCHROME 2.00E-03 +- 0.0E+00 U mg/L N/A 2.00E-03

No. of Resuits: 4

rptSTLRchQcSum U Qual - Analyzed for but not detected above limiting criteria, Limit criteria is less than the Mdc/Mda/Mdl, Total Uncert, CRDL, RDI. or

TestAmerica Bias - (Result/Expected)-1 as defined by ANSI N13.30.
mary V5.2.12 not tdentifled by gamma scan software.
A2002

TestAmerica Laboratories, Inc.
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Richland Laboratory
Data Review Check List
Hexavalent Chromium

TestAmerica

THE LEADGR IN ENVIRONMENTAL TESTING

Batch Number(s): 1112133

Lab Sample Numbers or SDG:J01096

Method/Test/Parameter; Cr+6 in Water / RL-WC-003

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the
required frequencies and within QC limits?

Yes | No | NA | 2" Level
Review Item ) ) | Review (v')

A. Initial Calibration

v /
1. Performed at required frequency with required number of levels?
2. Correlation coeftficient within QC limits? v S
3. Initial calibration verification (ICV) analyzed immediately after calibration and results v \/
within QC limits?
4. Initia] calibration blank (ICB) analyzed immediately after ICV and concentrations of v
all parameters < reporting limit? \/
B. Continuing Calibration

v J
1. CCV analyzed at required frequency and all parameters within QC limits?
2. CCB analyzed at required frequency and all results < reporting limit? v \/
C. Sample Analysis v \?<
1. Were any samples with concentrations above the linear range for any parameter diluted
and reanalyzed?
2. Were all sample holding times met? v (/
D. QC Samples

v
1. All results for the preparation blank below limits? v
2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable? v v
3. LCS percent recovery within QC limits and %RPD (for LCSD) acceptable? v e
4. Analytical spikes within QC limits where applicable? v 4
5. ICP only: One serial dilution performed per SDG? v N ‘ /}r
6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency? v N , P{

v

N

Form CG-191, Rev. 4, 2/03 page 1 of 2
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Review Item Yes | No | NJA | 2% Level
M P | Review (v)

E. Other v
1. Are all nonconformances included and noted? '\\ /\(
2. Ts the correct date and time of analysis shown? v e
3. Did the analyst sign and date the front page of the analytical run? v ‘/
4. Correct methodology used? v -
5. Transcriptions checked? v ~
6. Calculations checked at minimum frequency? v -
7. Units checked? v -

Comments on any "No" response:

Analyst: H.Rahavi R _, %7 Date: 04/22/11
Second-Level Review: N / Date: .
T — —
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TestArmerica

THE LEADER 1N ENVIRONMEN- At E5TING Jample Checketn L |
Date/Time Received: L/ 2 / /< (M Scrcen Result (our) 3 () ! mitials] C4
Client: BH 1 DG #: TO |09 6 waqgsare. LC=180 NA
Work Order Nmber:T:l D210 57 S Chain of Custody & {2(' (€0 -crY » - © &

. A - :
Shipping Container [D: [/)0'\0( (/QQ ((\/\637 NA[] Ar Bl & NA C(C

EaN

Item 1 shrough 5 for shipping container only. Inital appropriate response.

1. Custody Seals on shipping coniainer mtact? Yes | /(j No[ ] NoCustody Seal [ ]
2. Custody Seals dared and signed? Yes F/C} No[ '} WNoCustody Seal[ ]
3. Chain of Custody recor(d/zrcscnﬁ Yes | C[% No 1
4, Cooler temperarure: Q C@ 5. Vermiculite/packing matenals s NA [ ] Wet{ ] Dry F(} ”
T4 r_
Item 6 through 10 for samples. Initia] appropriate response. /XSG o
Lsomp oy @ MG
6. Number of samples in shipping container (Each sample may contain multipie botles): [O o\cé
7. Sample holding times exceeded? NA[ ]} Yes[ ] No [C/CI
g, Samples have:
tape hazard labels
( ;Ccustody seals O C\-e < C {Gppropriate sample labels
- H—Q/\‘ C La /W)
9. ngles
é[ are in good condition are leaking
are broken . _have air bubbles (Only for samples requiring no head space)

10, Sample pH appropriate for analysis requested Yes ﬂ/ Cfl No[ JN/A[ ](Note discrepancies in #13)
(If acidification necessary, then document sample ID, n:unal pH, amount of HNO, added and pH after addition)

RPL ID # of preservative used : N \/sr'

11 Sample Location, Sample Collector Listed? * Yesf(](No []
*For documentation only. No corrective action needed.

12 Were any anomalies identified in sample receipt? Yes|[ ] Noq/$

13. Description of anomalies (include sample numbers): AQG

l//) % See other side for additional comments
’ (
Sample Custodian: ’7 Date: 7/ 2/// / // 0

lient Informed on N_/P( by N/ % Person contacted f\// A

(\)ﬂNo action necessary; process as is

Project Manager \Uj}fﬂﬂoﬁ WM& Date L( (Q~\ l “

10/1?

TestAmen%a‘%_agS\r’a toti 20



85°8°PA DO pappY P3IERic0d-10 ‘I8 JUSWYOLUT-08 I SouBIReY - 4 ‘BuD 3jeg - op 1q daid - pd "BM pUBfuoRy
2D OM SISA[BUY JO} BUNJOA JUBIOYINSU| - AS] | obed  zdeg-zs‘ideg - 1S Wy paINid - 1P JWY [BUIL - WY BRI - Ul TASY BOLOWISS |

‘ejag eudiy 08 | (SISUIEIUODH Dayiuy pd G0:60 L1L0Z/ZTH0

MR e e —

SO1-€e1-00002Z4aLr

O0-JV-L-WOQHK L
‘Bleg ‘eydiy 28 | 'SIBUIEJUOD# DAY pd 60:60 1102/22/¥0

IEREEREER e o o m i—

A18-€€1-000022alr

g-vYv-L-NOQHW 9
‘ereg eydiy S | ‘s1auEuog# OVIN00GX | Dsriwy SP:cl L102/12/v0

N RN v i enn mm i

diNvS-¢-6.6012aLr

VYV-L-610HIN ¢
‘e1ag eydiy 08 | ‘sISUROH OVIN00SX| o8y 02:60 L102/12/v0

SRR RV T e o

dna-i-s2sotezair

X-3V-1-8LOHN ¢
‘gog eydyy Faly } ‘SIBUBUODE OVINCOGX ) D3y 02:60 L102/L2/v8H

NN e e amen e nnm =

AQSW-L-G2501L2aLr

a-aQv-i-810HW ¢
‘B1eg eydly 98 | ‘SISUIBILOD# OVIN00SX) Dadury 0260 L10¢/Le/v0

RN TR IR0 0 D000 R e fh—

SW-L-6/G60L2alr

S-OV-1-8LOHW ¢

‘219G eydy 1S | ‘sisurejuodf DYINCOGX L Dexiwy 0Z'60 LL02C/Le/P0

| [N RN O IR O VO IRu T e fi—
| dNVYS-L-G2601ZaLr

| 8

, b

YV-L-8LOHW mn

| aleaul apnD (1upz) pI __ U syl _ ajeq doid nnAwy 7 wnawy _ owi|sleq sidwes g

SIUBWIWGD 15A1BUY HO 30 | ug uno) 10y9819(Q uno) Jaoel} DD jonbyy |0} {eloL 07 “1OPIO MO m

W ooy dord ELRLTIE LU ] 3
| ‘w388 €ELZLLLISISBLIlY  SUON 1S3 'yoleg DA

| Y09 wy/1q zdes £20.2 ‘TWMY @10nD ‘Nd /6w UIALVM__ g€g1ZLLL tyoled?

yoa) wy1Qq jdeg QYOANVH (INJITD IS 1102/8Z/10 “oumno:ozm:‘mm

. (v9612) 3usieAexsy ‘wnjwolyd va Ju} ‘piojueH _mucommm.

#30did NOILD3MNI LOIHIG / A3WNO0¥3d NOLLYHVATdd ITdNVS ON 88 ' OTIpIOEH SOl LOIBUISEM “Zro/ZI

:p] souElRg sisfjeuy/uonesedald sjdwes WV £+:50:6 1102/22/i
L]




6v°8 44 20D pappY PaEO0D-10 ‘190 JUsWYOLUT-03 ‘1Q 80Uy - 1 'ByD 91eq - op ) daid - pd "BAA PUBIUDIY
L WD OM sisA{euy 10} SWINIOA JUSPWYNSU| - AS] g 9bed 2095 - 7S '1d8S - 1S Wy pAINjId -~ 1P W feuld - Wy [entul - Ul :Aey) BOLIBWI]SS |
g :S¥ao X I'3ION"TOS N @ 3qns )14 X 13qes o3 Aeoeqg Z :°(sg) Toa®T 3zo0Un
:SOT-OYTROTHNA
g 15900 X '3ON"TOS N :°3gns {19 X :3qes o3 Aeoeq Z - (s#) 13297 3I90UN
T -V TROQHA
g :s9ao X :°20N"TDS N :'3qns Y1g X 3qes o3 Aeoaqg Z :°(s#) TeA9T 3x9DU
$ASW-AYT8IOEN
g :s3ao X :°3ON"TIOS N :°3qns Y1€ X :3qges o3 Xeosg Z " (s§) TSaeT 1190Un
toJul 2Te) SW-OYVISLOEN
g :S¥ao X :°3ON"TO§ N :°3qnSs Y14 X :3qes o3 Keoeq Z - (s§) T=aST 3z00UN
1OJUY OTRD AWYS-YYISLOHH
: $DT- OV TROQHK
e -YY IROTHNA
"amzlnﬁmaumﬂ
13ISTT JUSNITISUOD SW-IYTSLOEN
0z:ady STIT:ION G8:1I0T /6w LEDO 0:TI@E  FTROYHIXWH
I3ISTT 3IUSNJTISUOD JWYS-YVTSIOHN
€z0LZ ‘eMd *our ‘paoyueH To3yold OT1 pIojueg aansol) uolbutysem ’‘zy9LzT
‘gojeq IOy SIUSTID TTH
. d
Sljuswwo)d
aeqga] an) (1pz) pI Uin swi] ajeq daud unawy nwnawy awisjeq sjdwes m
ISJUBWILLIOYD 1shleuy ¥O 40 | uo wnog 103108180 uno) 180811 DO jonbiy [BRiv |eyjot J07 'JOPI0 HOM '
sy dong TATTITOATT AR AT AT AT T 3
auoN 359 ‘yoteg DI

yoe] wi/1g zdes Jbw £ELZLLL [yojeeH

1102/82Z/70 @1eqQangke

QHOL4NVH JINIID IS
(V961 L) JusjeARXaH ‘wNWOIY) V3
NOLLOACNI LO3YIA / AIWH04d3d NOLLYHVdIUd T1dWNVS ON 88

sisAjeuy/uoneiedaiy ajdweg

1yos] wy/iqg tdag

:# Jodid

p| @duejeg

WY v§:60:6 L102/CT/
T



