SJUdUUO))

1215446

TIS9ST9  0IA'TIAAf6 OVIAIAQL  6-LETOLOIOL [IHIY

PIS9ST9  OTATAAL6 VVIQTAQL  6-LET0LOIOf TaUHIA =

97EP9T9  OLVIAASG VVIVIAQL  $-LETOLOTOL SGUHTY oo

TIS9ST9  O16MAUL6 VVIGAAL  L-LETOLOIOf 16dHId 5

TIS9ST9  0I9MAAf6 VVIOMAQL  9-LETOLOIOf LSUHIY =}

PIS9ST9  OLUMAASLG OVIMAAL  S-LETOLOIOf PSUHIA

TIS9ST9  OTUAAS6 VVIDIAQL  S-LETOLOIOf PSUHTA

TIS9ST9  OTHMAALG VVIHIAAL  $-LETOLOIOL SLUHIA

TIS9ST9  OTVIAALG VVIVIAQE  €-LETOLOTOf vLUHTA

7IS9ST9  OISIAdS6 VVISTAQl  T-LETOLOIOf OLYHI™

TIS9ST9  OLILAAL6 OVIILAQf  T-LETOLOIOL Lo¥HId

pIS9ST9  OIILAAL6 VVIITAGL  T-LET0LOTOf LOYHIY S70-90X

71S9ST9  OTHMIHALG VVIHMHAL  Z-01Z0TEHIl Mg

TIS9ST9  OLAMIHALG VVIIHAL  1-0TZ0IEHIL 0MSITd 8P0-90X  666V0M
HOLVE dI9dLdd A0 MHOM  JINLOT HAGWNN A INAITD N JYAIO 19N DAS

909¢¢ :IqN 110day

sagng —
"IEIE-SLE-(60S) FSE66 DM pupiyIy AV "M "D 008T

SUIDINO,) 230YIVJ VI

TATLS PUBYITY "LLS

¢ SIsAjeuy [ednuaydoIpey

qe’] [eUoneN JSIMY)ION d1JIoe]

J10,] paaedaag adeyoed vie( [BONARUY



Pacific Northwest National Laboratories
October 30, 2006

IL. Sample Receipt
The samples were 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:
Liquid Scintillation Counting
Tritium by method RICH-RC-5007
Laser Induced Phosphorimetry
Total Uranium by method RICH-RC-5058

1Vv. 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

Liquid Scintillation Counting

Tritium by method RICH-RC-5007.

The LCS, batch blank, samples and sample duplicate (B1HR67) results are within contractual
requirements.

Total Uranium

Total Uranium by method RICH-RC-5058:

Batch 6256512

Samples BIHR84, B1HR87, BIHR91 and BIHRB1 were recounted at a dilution when the concentrations
were over the calibration limit. Recount data is acceptable. Except as noted, the LCS, batch blank,
samples, sample duplicate (B1IK8WO), and sample matrix spike (B 1K8W?2) results are within contractual
requirements.

Batch 6264326

B1HRO5 was cooked down and leached due to an excessive amount of sediment in the sample. Except as
noted, the LCS, batch blank, samples, sample duplicate (B1HR95), and sample matrix spike (B 1HR95)
results are within contractual requirements.



Pacific Northwest National Laboratories
October 30, 2006

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:

— /////C A (A

Sherryl @/ Adam
Project Manager




Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES
Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Cs-134, -131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D5174 [Uranium RICH-RC-5058
EPA 906.0 Tritium RICH-RC-5007
NOTE:
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrative)
The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narratiwe)

Uncertainty Estimation

STL 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/vn), 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.

STL Richtand
rotGenerallnfo v3.72



Report Definitions

Action Lev

Batch

Bias
COC No

Count Error (#s)

Total Uncert (#s)
u._Combined
Uncertainty.

(#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

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 STL Richland.

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 STL Richland “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 * 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 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.

RER The equation Replicate Error Ratio = (S5-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.

SDG Sample Delivery Group Number assigned by the Client or assigned by STL Richland 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

Spec Rst(s) the results 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.

STL Richiand

rptGenerallnfo v3.72
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