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Date:
To:
From:
Project:
Subject:

June 15, 2006
Fluor Hanford, Inc
Environmental Quality Management, Inc.
216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Data Validation for Tritium and Technetium-99 Analysis

INTRODUCTION

This memo presents the results of data validation on Data Package H2459, prepared by
the Eberline Richmond laboratory. A list of samples validated along with the analyses
reported and the method of analysis is provided in the following table.

B17N46-A 10/20/03 Soil I C
B17TM6-A I 10/29/03 Soil I C

I echnetium-99, Tntium
Technetium-99. Tritium

Data validation was conducted in accordance with IINF-20434, Rev. 0, Data Validation
Procedurefor Radiochemical Analyses, DOERL-2001-01, Rev. 0, Appendix B,
Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit
Representative Sites Sampling and Analysis Plan, and DOE/RL-2001-01, Rev. 0,
Appendix E, Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase
Liquid Carbon Tetrachloride at the 216-Z-9 Trench. Appendices 1 through 6 of this Data
Validation Report provide additional information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

DATA QUALITY PARAMETERS

Holdint! Times

Holding times may be calculated from Chain-of-Custody forms to determine the
validity of the results. Maximum holding times for tritium and technetium-99
analyses are specified as 6 months in DOE/RL-2001-01, App. B.

All holding times were met.

Blanks
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0 Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U"; samples results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank criteria were met. Neither tritium nor technetium-99 were detected in the
blanks. The detection limits for the blanks were less than the MDA and less than the
required detection limit.

* Field Blank

No field blanks were submitted for analysis.

Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and matrix spiked (MS) samples in the analytical batch. .
Measured activities are compared to the known added amounts. The acceptable LCS
or BSS recovery range is 65-135%. Recoveries outside the above ranges result in
associated sample results being qualified as estimates. Results are rejected for
LCS/BSS recoveries of less than 30%. Tracer or carrier recoveries are not required
for the liquid scintillation methods used for technetium-99 and tritium analyses.

An LCS was analyzed for each method and satisfied the above criteria. Matrix spikes
were not run. However, a tracer was used in the technetium-99 method for every
sample, LCS, and blank, and acceptable recoveries were obtained. In the tritium
method, water serves as a chemically identical carrier for the tritium, and 100%
recovery is achieved. These practices are acceptable alternatives to running matrix
spikes.

Precision

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between
results for one of the samples in the batch and a duplicate determination of that
sample. If both the activities measured for the sample and the duplicate are both
greater than five times the required detection limit (RDL) and the RPD is less than
35%, no qualification is required. If either activity is less than five times the RDL,
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the control limit is two times the RDL. If the RPD is outside the applicable control
limit, associated results are qualified as estimated detects or estimated non-detects.

A duplicate was analyzed for each method, and the results were acceptable.

* Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOERL-
200442 to ensure that laboratory detection levels meet the required criteria.

The MDA for the determination of technetium-99 in sample B17TM6-A was 16
pCi/g, slightly exceeding the RDL of 15 pCi/g. All other sample results were
reported with MDAs equal to or less than the analyte-specific RDL. In accordance
with the data validation instructions, no data was qualified.

Completeness

Data package H2459 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data requested by the client that were
reported and determined to be valid (i.e., not rejected). The completion percentage
was 100%.

MAJOR DEFICIENCIES

None

MINOR DEFICIENCIES

The MDA for the determination of technetium-99 in sample B17TM6-A slightly
exceeded the RDL.

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedurefor Radiochemical Analyses, Fluor
Hanford, Inc., Richland, Washington (2004).

DOEfRL-2001-0 1, Rev. 0, Appendix B, Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable Unit Representative Sites Sampling and
Analysis Plan, U.S. Department of Energy, Richland, Washington (2004).
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DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Planfor Investigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, Richland, Washington (2004).
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the data validation
procedure are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making

. purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable for
decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimated, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the date are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY
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SDG: H2459 REVIEWER: DATE: 6/15/06 PAGE IOF I
-9JRJII

COMMENTS: No results were qualified.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Annotated Laboratory Reports
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TECHNETIUM-99 AND TRITIUM ANALYSIS, SOIL (PCI/G)

Project: FLUOR HANFORD
Laboratory: Eberline
Case: SDG: H2459
Sample Number B17N46-A B17TMB-A
Remarks
Sample Date 10120/03 10/29/03
Analysis Date 01/12/04 01112104

Radionuclides RTOL Result Q MDA Result Q MDA
Technetium-99 15 18 14 15.8 U 16
Tritium 400 -1.1 U 26 2.55 U 41

RTQL = required target quantitation limit
Q = validation qualifier; laboratory-applied non-detect qualifiers "U" have been included for clarity.
MDA = minimum detectable activity
GEA = gamma energy analysis
AEA = alpha energy analysis
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BZRLZZ I B RVICZS /R ICEMOND
SAWL DfLZVRT GROUP z2459.

-D 7662-001T .- - --
-ATA naT

RESULT 20 U: I
C UTL -u no i pCi/g (Comr) PC

\1 Tr-u 02-78 - 0 1 6'£21

Technetiur 99-*.5 -<. 1433-U-77 . 28.0 2 14

S, um.79.- 15758-45-9 -

PrOtActi -2 -311 5- -3,3
Potassium 40 13966-00-2 - 300
Cobalt-60 9IQ,8-40 1-0 300
Cesium 237 - 1004 - -
Radium 226-. 13982-63-3 -43-
Radium 228 '15262-20-1 66

Eurvpium552 14683-23-S
Europium'154 1 .. 15585-10-1 5
Europiumt lSS 1439' -3,
Thorium--228 74-62-9 U 32
Thorium' 232 TH-232 - l.66
Urani . -U - - .2100

lcium, 24i.'" -14396-10-2. 324000 900 37 0

219-Z-9 Trench Chara Borehole-Soil'.

Notes Gamma data is fn units of pCi/sample .

Pge- -
-VNIM DATA S-COX

11- -

Lab id UAL=-E
- Protocol Uanford-

Version MALL.0L.
-. 'Form TD-pI

Version 3
Report< date fl131f04

0 0o 0 15

11

- Last
Dept sa

a

32.7N46-L

SM 7662 Client/Case no Ranford GDO H2459
Clontact Malign&_ C, MMion contract No. -3-

mpls, id R312077,01 * -Client sample id B17N46-1
mple id"2-zn , Lorntion/atrix Z-9 Trebnc. C3426 SOLTD
eceived.12/10/03 2- Colected/v.±ght 10/2 1O.29 zl.2La -
solids- ist.- custody/sz No P03- 018-073 P3-l1.

DA. NRL. 'goaL-

400 . U .t

2.0 U PA

U GAN
- U GM

0.10 U GAM
- 010 - GA1

U. GAM
U GAM
0.0 U. GAM

0- - -GAN

-

. 3 : , I .. .. TC



SRER LINE

7662-002-
a

S3RvI
DILXVERX

AT

CES./R iCEMOND
GROUP 22459

A SHEIT

SDG 7662 - Client/Case no Ranford -29

Contact Melissa C. MAnniOn - Contract No.' 63

Lab sample.id R3l277-02 Client sample id' B-TM6--
Dept sample id.7662-0022 - location/Matrix 2-9 Trench CA2-L

Received 12/10/03 .Collected/eight 10/29/03 08:56 0,s9 -
-l- % SOlOd l0 - Custody/SAP M0P3-1807 -03-01.

RZSULT 2v RR A . RDL.. QUAL-
AXAflTR CAB NO' pCi/g (C0NCW) pCi/g PCi/g. rznaZ TMT

Tritium - 10026-17-6 2.S5 24'*''. 41 400 <U -

Tschnetiu9. _ 143.33-76-7 15.8 - 5.6 16 15 U TC

219-Z-9 Trench Chara. Borebole-Soil

I Nots. .amm Ada z - In units of, pCsample 1

-4
DATA SBWS:.-

Page 2 -
saar nin BenoTi

Page2, --

Lab id EBRLH.
ProtOCol BanazLrd.

. version YA ) . O
. FormaDDD

Version I.09 -
:Report date 01/11/04

0*11016

12

B17TK6-A

-Se Ur 79 -: 1575845-9 9 - 45 : 9910 .
.Protact 231 PA-231 12.9 9.7 12 3. PA
Potassium 40 - 1396-00-2 -- 230: GM.
cobalt 60 -9S.40-0 .- U- 5 A
Cesium 137 1004 - -3 -M
Radium 226 13982-63-3 U. U GAM
Radium 28 1S262-20-1 - o - GAM
Europium 1S2 463-23-9.10 am
Europium 154 15585-10--0 0.10 GM
Europium ISS - 1439 - - 0.10 aAm

2Thorium 228 4-82-9 32
Thorium 232 TH2232 - - GA
Uranium U-23 ; - . - 138 GAM

ium 24-1 14596-10-2. 3480 160 130

T

-

-

- -

-
-



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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0oe 50 yeart of qualItynuclarervIces*Form SCP-01.2, 06-04-03
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RICHMOND, CA LAnoRAToRy

- E M 61i - t-4 E- SAMPLE RECEIPT CHECKLIST

Client: k. atommo received 10 -101- -

CoC'No. o3w 07 iC)4

Container 1.D. No. A Requevted TAT (Daya) P.O. Recilved Ye 1 Not 1
INSPECTION

1. Custody seals on shipping contain r intact? . yeS l.-t Noj I N/At
2. Custody seals on shipping container dated & signed? Yes No I . N/A I I
3. Custody staid on sample containers Intact? yes I I - No 1 3. N/A [
4.. Custody seats on sample containers dated & signed? Yes I I No t I N/A .
5. Packing material Is: Wet t Dry t
B. - Number of samples In shipping container: a
7. Number of contirners pet sample: (Or .m CDC .

a. Samples are In correct container - Yes [ W-' No [ I

S. Psperwork agrees with sampi ? Yes [ No[

10. Samples have: Tap[ Hazard label I Red labels [1-f AppropriNte smpl labels .

11. Samples are: in good condition t1 L..ak.ing r Iz. ken Container I - Missing t'
12. Samples are: Preserved I I Not preserved I PH . Prsenrvatve

13. Describe any anomales:

Ve.

14. Was P.M. nottf any anomalnes? . Yes I I No I I Data

IS. Rteceived by ~ 'Dete- 1X'.Ibv lma .160__ a

Customer Sampl e Customer Sample
No. cpm mR/hr wipe No. . cpm mR/hr wipe

Ion Chamber Ser. No. .Calibration date

Alph Meiter Set. .. -Calibration dm

SaBetaim Matwr Ser. No. IW "Calibration date

/



7

Eberline Services Fluor Hanford Inc.
W.O. No. R3-12-077-7682 SDG H2459

Case Narrative Page 1 of 2

10 GENERAL

Fluor Hanford Inc. (FH) Sample Delivery Group H2459 was composed of two soil
samples designated under SAF No. F03-018 with a Project Designation of 216-Z-9
Trench Characterization Borehole - Soi.

Due to limited sample volume and high alpha activity (from Am-241) in samples 817N46-
A and 817TMS-A the sample aliquos taken were small and thus the analytical results.
have high MDAs.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist.

2.0 ANALYSIS NOTES

2.1 Tritlum Analyses-
The LCS and method bNank were not scaled to the nominal aliquot. No'problems.
were encountered during the course of the analyses.

2.2 Carbon-14 Analyses

- The LCS and method blank were not scaled to the nominal aliquot. No problems ,
were encountered during the course of the analyses.

2.3 Nickel-CS Analyses
The LCS and method blank were not scaled to the nominal aliquot. No problems
were encountered during the course of the analyses.

2.4 Selenium-79 Analyses
The method blank was not scaled to the nominal aliquot. A LCS was not
performed., The laboratory has no S-79 activity available to perform an LCS.
No other problems were encountered during the course of the analyses.

2.5' lodine-129 Analyses

The LCS and method blank were not scaled to the nominal aliquot. No problems
were encountered during the course of the analyses.

2.6 Technetlum-99 Analyses
The LCS and method blank were not scaled to the nominal aliquot No problems
were encountered during the course of the analyses.

0 0 o 2'
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Eberline Services
W.O. No. RS-12-077-7662

Fluor Hanford Inc.
. SDG H2459

Case Narrative Page 2 of 2

2.7 Protactinium-231 Analyses

The LCS and method blank were not scaled to the nominal aliquot. No problems
- were encountered during the course of the analyses.

Please note Pa-231 has neither an assigned CAS No. or FEAD Reference for the
electronic data deliverable.

2.8 Gamma Spectroscopy Analyses

Due to limited sample volume samples B17N46-A and 817TM6-A were counted
as received (1.0 sample). The gamma spectroscopy data Is reported In units of
pCi/sample. A sample duplicate was not performed. No other problems were
encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is In compliance with the SOW, both technically.
and for completeness, for other than the conditions detailed above.. Release of
the data obtained in this hard copy data package has been authorized by the.
Laboratory Manager or a designee, as verified by the following signature."

A,/ -%.--
Melissa C. Mannion-
Senior Program Manager

V

Date

0 0 (1941 3
'I
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RICHMOND, CA LAbORATORY
SAMPLE RECEIPT CHECKUST

rmnt L -P, 10CoMOM:___________ _ 'Deteflme reoeived IO AQ.

Container I.D. NO. ReuDa___________V.

INSPEC11ON
1. &ustody seals on shipping contflnqr intact? Yes [Lri' No [ I * N/A t 3
2. Custody seals On thipping container dated & signed? Yes ir n 3 N/A I 3
3. Custody goals on apiP continers Intct? Yes 3 N N/A L.-
4. custody sats on sampla contalners dared & signed? Ye t I No [ 3 N/A [+
5. Packing matei Is: * - Wet i I Dry I
a. Numbs of samples In shipping containen

7. Nurnber of conrainern per #mmple,. (Or see CoC -

8. Swmnpws are in correct containe Yes ( le No [ I
-9. paprwork agrees with sampi ? Yes I No[ I

10. Sampaws have Tape [ Hazard ab Red labels I Appropriate sample iasbels
11. SampbLs are: In good condidon t LsaklnuI I oken Cantsiner t I Miasing F
12. Swnplas we Preserved L 1 Not presaervsd I pH Preservatveo

13. DssrIbaCPnY inmA : ------

14. Was P.M. naoff of ny namU0? Yesa( 3 No I Date

fig. RNS4ve bY At (4- Den: it )-TlnmsIJO-v

Customer Sanple Customer Sample -

No. cpm mRbhr wipe No.' coPmr m/h f wlpe

ion Chambw $er. No. Calibr-_on date

Aipha Miter Ser. NO. clbaindt

BW-M Ssr. No. - -Calibraton da 2

-arm SCP-01 .Z.00-04 0 - Vr 50 yaw of qUIty nucr srv - v
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Appendix 5

Data Validation Supporting Documentation
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HINF-20434 REV 0

:APrPENDDXA -

- A- -. s. ..- --

.;" .RAD]OCHEMICAL DATA.VALIDATION 4CIECKLIST

A . B D

-4-- -

VAMLE/MATION- -A -A - --E-L-
LEVEL A._ _ __ _ _ _ __ _ _ _

?'ROECfTZ (-77? Vertt&I horJ~l Lis DATA PACKAGE' t~'S
VALIDATORt: -- f, ILAB.eD: h DATE: ir

T - -

ANALYSES PERFORMED'

SAMPLES/MATRIX

- -I-.;

1. Completeness- D N/A

'erh nical vxfiraon fkms prn.?s..... WA

Comments: --

-Z I-l C ibmxon CL-vels -- . ---

lnswuIements/dotectonr calbnt-ed? -.-- Ycz No WA

- - - Initi calibration acceptable? - Ye No NA

Stmndards NIST tnea bl - -Yes No WA
- midaxds Pvg$? --.- Yes 'No WA

Calculation check acccpcable? .V.es No N/A
" A - - AA A[

* . Lmmmi-w

S- -- - - -- - -A . - A A - * -

b -. .. .. *

'-7

A:.. .......

20



INF-20434 REV 0

3. Contining SCalibration (LelsE) -

Calibr2tIon checked within required frequency?
Calibration check acceptable?,

Calibration cheek stndards taceablc?.

Calibration cheek standards expired?

Calculation check acceptable?

Ycs No N/A
Yes -No N/A

.. Ye No NI/A

Y0 No N/A
Ycs No N/A -

Commenwr --.

4. Backround Counts (Levels D0 E).

Background Counts checked w thin required fequen y? Yes No WA

SBackground Conts acceptable? Ye3 No /A

Calcufaanoceck acciptabl? - ----------- ------ -.....Yes No WIA

Co m n'..

A2

21
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INF-2D434 REV 0

So Bln~mk(LvNclsBC ,0E) .1 A -

Method blank analyzed within required fquency? N/A
Method blank results acceptable? Yeso N/A

Armlywts dct1cted in method blank? ................... .. Yes No A

Field blan(s) annlyzcd? -Yes A

Field blank results acceptable? -Yes NO

Anmlyse det ted in field -lanks . Yes No A

TrscriptoWCalcubxlion Erros? (Levels D. E) N NIA

Se " . - ' . ~t 1

Comnments

. Labor=ory Control Samples or Blank Spike Samples (Levels C, D, E) 0 WA

LCS/BSS analyzed within required frequency? Yes N/A
LCS/SS rcecoveries acceptable? -A

LCS/BSS ccablc? (Levels DE) .Yes No
WS/BSS expired? (Levels D -.. -Y-es No

LCS/BSS levels correct? (Levels DE) Yes No (f~x>
Tanscrdption/Calculatloa Ero~s?(Levels D, ) Yet No (7I )

CO=..

7. Chemical Carrier Recovery (Levels C. D. E)

Chemical carrier dded7

Chemical recovery acceptabe?

Chemical carrier traceable? (Levels D. E ).

A3

SN/A

NaN/A
.aNo(9

22
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HNF-20434 REV 0

Chemical carrier expired? (Levels D, E) No
Transcription/Calculation errors? (L evelE) --. Yes No
Commeats

. Tre Recovery (Levels C. D, E).n _NA

Trcer recovery acceptable? .. --

Tracer traceable? (Levels D, No

.Trer cxpfw2 (LCves 1n, E -- -Yes Na(g
Transcription/Calculation errors? (Levels D. E) .-- Yes N
Comm en

9. Matrix Spikes (Levels r, D. E) n.. . NA

Matrix spike aralyzed?- "

Spike recoveries acceptable? N
Spike source traccable? (Levels D, E) Yes No A

Spikes scue expired? Levels .E) - Yes No A

TranscriptiOntColculation Errors? (Levels D, E) Yes No

Comen, (~ra Tc.-? t> i cP'- s

( PJ i W eV H . <rr ( ac . P tA-4 A

o aoS S r

A-4 tvr-eU ttt

23



IINF.20434 REV 0

10. Duplicates (Levels C, D, E)

Duplicates Analyzed atrequired frequency?....

RPD Values Acceptable?.

Transcription/Calculation Errors? (Levels D. E)
Comments -

11. Field QC Smplcs (Levels C, D'E)

Field duplicate samplc(s) analyzed?.

Field duplicate RPD values acceptable?

Field split sample(s)analyzed2 .

Field split RPD values acceptable?

Performance audit sample(s) analyzedl.
Perfonrance audit sample results acceptable?-...

Commes:

.Yes oA

.Yes No

.Yes -A

.Yes A

Yes No

12. loldin; Times (Ali levels)

Are sample holding times accernptable-N N/A
Comments

A-S
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O N/A

0 WAYes 0 N/A
.Yes N10 N/A
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.HNF.20434REVO

J3.IResults and Detection Limits (AU Levels) 0 /A

JResultsreponted for allrequired sample anmlyest..?. . . .. o. WA
Results suported in raw data?(Levek D, E) nYe NA

-Results Acceptable? (Lee D, E) ..... .No. .99

-Tnnscription'Calculation croa?(Levels DE) - Yes-No
MDAs meet requited detection limitbT?....

*TSanscripzlon/cna ulation ezrus(Le ,Evels f), ......... N A
- Comalents, MD 71 / 7 .,,/ " ^

/T7 C A-6

ev

* ~ - * .- *-. -'

-. s- -- .z ~r- -* * ~ *
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Appendix 6

Additional Documentation Requested
(Quality Control Data)
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E BXRL I

-7662-004

NE SEZRVCES/RcICMoND -

SAMPLE DELXlVRI GROUP 12439
Method Blank

ME THOD BLANK -

219-Z-9. Trench Chart Borehole-

QC-BLA2R 446352 - -

Soil

so 1 -

- r o- IMS

Page I
smnu an. s~crzow

Pagea

- I -. -. -Z ,

Lab id EBRLXE
Protocol.Hnfr
Version VMr 1.0

Porm DVD-DS
Version- 3Q

Report date 01/31/04

0O (1l(

28

SD' 7S Client/Case no Hanford SDG E2459
- - Contact Melissa C MCnnion .Contract No -63

Lab sample id 2212t - - - client sample id Method .lank
Dept sample id 7662-004 - Material/Matrix - - - - SOLID

SAP No P03-018

- . 2WSULT 2 ~ MDA DL QUALi-
&z CIt N pCL/g (COUsT) pCi/g PCI/g 11x3 TEST

Trit um-.10028-17-8 0.173 0 62 1.0 400 a X
Carbon 14 . 14762-75-5 -033 - 0.59 1.0 .U50 C
Nickel 63 13981-37-8 -O.OLS O.S2 0.88. 30- - N] L
Technstium; 99 14133-76-7 -D23 ... 0 lB 0.69 - 5 TC
Iodine 129 15046-84-1 -0.001' 0.25 0 .7 2.0 U I
Selenium 79 13758-45-9 -0.861: 0.95 1.5 10 U SELL
Protactinium 231 PA-231 -0.002 0.007 0,016 1.0< U . PA-
Potassium 40 13966-00A2-. U 28 v CAM
cobalt.60 - 10198-40*0' .. 0.030 U GAM
Cesium.137. -10045-97-3 *.- - 1 - 0.10 UGA
Radium 226 13982-63-3 - 4 . U GAM
Radium 228 13262-20-1. 96 U GAN
Luropium.152 14683-23-9. - S 0.10 U GAM
*uropium 154' 15585-10-1. U 9 .-.10 U GAN
Ruropium ISS.- 14391-16-3- 4.0 0.10 - GAM

'Thorium 228.. -14274-82-9 U 5.2 - GAM
Thorium 232 TB-232.- 1 9.6 - CAm
Uranium 235 15117-96-1 .6.4- - - GAM
Uranium 230, . U-238 U 270' - GAM
Americium 24. . 14596-10-2 .4.4 .. U -A.



EBERLINE SERVICES/RICHMOND
- SAMPLE DELIVUT MWu 2459

LAB CONTROL SAMPLE.
Lab Control sempte

SDG 7- Clifnt/Cas no Hanfo-d OR h 2459
Contact Melissa C. Manion Contract No. 630

Lab $00ote Id R312O77-03 Cliet sample id Lab Controi santme
Dept sawPi id 766-00- Material/matrix - SOLID

- - - - RAF No F03-018---

RELT 2v em WL - Le . . ADM0 2 ERR RC 3, LtIS PROTOCVI.
NaMLTE .mpCalg (C IT pci/g pCt/g FlEms TET pci/g pCi/9 S (TOTAL) LIMITS

Iritl - 230 3.3 1.1 40 a 251 10 92 85-115 80-120
Cawbc 14 616 12 3.1- 50 C 638 26 97 84-116 80-120
Mickt 63 . 130 2.3 0.92 30 miL 136 5.4 96 8-1 6 80-120
Iecwneta 99 123 2.8 D0.54 -1 TC 120 4.4 100 83-117 30-120

Iodine 129 . 135 1.3 1.6 ' 2.0 1 127 5.1 106 83-117 80-120
ProtOctinms 231- - 8.69 - .4 0.017 1.0 PA 9.9 0.40 Jg 89-111 80-120
Cobalt 60 240 .. 13 .. 0.050 CAN 262. 10 92 77-123 80-120

C.SUi 137 258 -- 12 . 0.10: GAM 274 11 94 77-123 80-120

219-Z-9 Trunh Chere. Bor oie-Soft

- C- 0m6351

q'

LAB COMIROL SAWLES
Page 1

*U1AMW? DATA SECTION
- Past 9

Lab Id EUaLWEg-
Protocot Hanford
version £RI 1.0

love DVD-LCS

Version 3.06
Report date QW1/1 -04

00o 1 013

29
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EBERLINE SERVICES/RICEMOND
- SAWLE DELIVE"t MGM 12459

DUPLICATE

DPLICAT 2v ERR mDA
pci/s (cmaT) pcl/sAALTTE

SOL. QLLI- ORIGINAL, 2a EAR
PCI/c FIES TEST pCi (ComT)

JOA . QUALI- RAD 36 , PICT
pci/ FIEMS TO? LIMIT

rii1246.4 23 400 U -1.10 i 26- U
Carbon 14 -1.62 13 22 50. U C 5.3 14 ?4 U
Nickel 63 425 530 3 .. 7y 30 U NI.L 308 * 560. U -
Technetim 99 23.2 > 6.1 .6 is TC 18.0 3.2 14 25 62
Iodine 129 - 0.562 7.4 - 1 2.0 U 1' -0.393 9.4 j_... U -
Sooflunam 79 196 - 13 22 10 U SEtL -21.3 14 j.2 U

Protactiniuml231 -0 10 21- 1.0 U PA -0 3. .jL 3. 1 U

219-2-9 tr ch Cars. BorehoLe-So --

I. Notes Ga0 t am

MLLICATES
-Page I

SUINARY DATA SECTII
PA3810 -

data Is in units of pCi/sample.

Lab Id EBRLE..
ProtocoL Norford

S Version VIP 1.0
. Term DVD-DUP

Version 3.0.
Report date 01/31/04

30

7662-005 B17h46-A

S Sno 766 - Ctient/Case no Hanford e "2459 -
Contact Metfata C. Marni nContract No 630

-. DUPLICATI . - ORIGlN --
- Lab ample Id R3-2077-05 . Lab a&yL. Id R312077-01 CLient saml. Id B17N46-A

Dept sacple Id 7662- 5 - Dept apiLe id 7662-001 Location/matrix 2-9 Trench; C3426 SOL
- heceIved 12f10/03 - CoLLected/Welght 10M2Ik3 10129' 1.72 a .

* *2Lids 100.0 L aoLids 00.i ' Cutody/MF No F03-018-075 1 '

IC DUP#1 56353

- . -



Test I.. Matrix SM ,

SOS7"Z
Contact Melat. C. Marion -

IBERLINE SERVZCES/RIXCHMOND
SAMPLE DELIVERY GruP g259

LAB METHOD SUMMARY
ToCHiMEta 99 IS SOL .

KtA CuLTING

Client Hanford
Contract me, 630
Contract SDC H2459

RZSULTS
LASt! ID S SUF-l Technwt us

99>

Preparation batch 700-1 -

R312077-01 7662-001 117i44-A 1.0-
A3120'7-+02 7662-002 817TH6-A 15.8
1312077-03 -- 7662.003 LCS (GC 10D46351) Ok
R312077-04 . 7662-004 ILX (CC 10"4352) U
1312077-M 7662-00 DtplIcste (R312077-01) ok

1areat velus and Limits from Method - LS (PCI/) 15-
219-2-9 Trench Chasr. aorhaLe-1of - -

METHOD PERFORMACE-
ZA RAW SUP-. A ALIa. PREP DILU- fLEL ED F CuaT FUwN DRIFT DAYS AML-
SAMPLE IS , TEST FIX CLIENT SMPLE I PCI/s 9 PAC TICS Z min keY KeY MELD PREPARED YZED DETECTM

Preparation batch 7050-164.- 26 prep error 10.0 Z Reftrnce Lab Noteook 7080 pg. 164
R312077-01 6171146-A 14 0.0455 79 50 91 01/15/04 01/19 GOB-203
R312077-02 g17Tn1-A . -. 0321 94 s0 83 01/15/04 01/20 sI-222
1312077-03., . LCS(QC ID-4351) - 0.54 1.00 94 50 01/15/04 01/19 UI-230
R312077-04 - LK (CC 10-46352) 0.69 1.00 76 - 5 -s . 01/15/04 01/20 GR1-223
R312077-05 Dupllcat* (R312077-01) -.6 0..0L 2 76 50 -92 01/13104 01/20 GR-224

(C 10-46353)

IomiraL vouL.e ard limits from method 1 1.00 20-105 50 180

AVERAGES a 2 MA 9.4 : .

F= 5mPLES YIELD 54 a

IETM SUSARIES
Page 2

SUMMARY DATA SECTIO.

Pag 14 .

Lab id INANEUL
ProtocoL. nmsan.r

Versiaon nr 1.0
Form DVD-L"S

Version L.U .
Report date CI/31/O4

00u 1 18

31

PROCEUS REFER!NCE TC99_Tk_2EP LSC-
-CP-C2 Preparation of TC-991 Tracer, rev 2

CP-0aQ -. C. Preperation rev 4
CP-003 Addition of Carrier, nd Tracers, rev 5
CP-431 Technetita-99 Prification of Soit or Resin by

Extraction ChrOmitogrtphy. rev 0
CP-aa -eavy Etsmant Eloctroptatirw, rev 7



Text . matrix SQLI i
sDQ 76a

Contact "eflle C. Mrion-

EBERLIE SERVICES/RICHMOND
SAMPLE DELIVERY GR P U2459

LAB METHOD. SUMMARY
TRITIUM IN SOIL

LIWUID SCINTILLATIS CUMTMG

Cen Hanford
Contract No- 630
Contract m 2459

RESULTS
La- RAW SUF-
SAUMPLE ID TEST FIX PLANCJET CLIENT SAMPLE ID Tritm-

Peporatliw htch 70-4-
A312077-01 7662-001 31746-A - U -
R312077-02 7662-002 817f6-A u
R312077-03 7662-003 -_ CC C 104351) a
R31207T-04- 7662-0U 8LE (CC ID046352) u
A312077-05 7662-005 DtpLicAte 1(312077-01) u

NUcinaL vum nd limat. fm methd - DLs ts/) 400
219-2-9 Trench Chara. Srehote-Soll

METOD: PRIO ANCE
LAB - AI SUF - iOA ALTO PUP DILU- YIELD EFF CW FUliN DRIFT DAYS

MULE ID . TEST FIX CLIENT SNtLE 10 pCI/g, FAC STION . X - min .kV Kv KELD PREPARED YED DETECTOR

Prepartion batch 7060-16 2. prep " rrw 10.0 V Refwruce Lob jotabook 7080 pg. 164 .

R312077-03 - 317446-A 26 - L411 100 120 - a2 01/09/04 01/10 LSC-04
1312077-02 - 1TT%6-A 41 02. 100 120 - 73 01/09/04 01/10 LSC-a0l
A312077-03 LCS CC ID-46351)- 1.1 1.00 - 100 120 01/09/04 01/10 LSC-004
R312077-04 WE CQC 10-46352) 1.0 1.00 100 120 C1/09/04 01/09 LSC-Cl

9312077-05 Dksicate (312077-01). 23 .450 100 120 82 01/09/04 01/10 tSC-004
(CC 1046353)-

Nominal wau.. and Limits fro, method 400 1.00 . 5 ,1S0

PkOCBNMES REFERENCE TRITILK-CXLSC -

CP-25 Tritu/Cfrbon-a14 Oxidation, m 5
AVERAGE a 2D P HA It a
FOR 5 SMPLES YIELD .10.... a

1E0D SLeIMRIES
- - P. S,4

UWARY DATA SECTION
Paap1I

Lab id EURLLNE

Protocol lhfrrLd
veras yet 1.0

Form DIVD-m s
vartion 3.D6-

Report date 01/31104

I-

32
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Date:
To:
From:
Project:
Subject:

June 15,2006
Fluor Hanford, Inc
Environmental Quality Management, Inc.
216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Data Validation for Tritium and Technetium-99 Analysis

INTRODUCTION

This memo presents the results of data validation on Data Package H2459, prepared by
the Eberline Richmond laboratory. A list of samples validated along with the analyses
reported and the method of analysis is provided in the following table.

B17N46-A 10/20/03 Soil C Technetium-99, Tritium
BJ7TM6-A 10/29/03 Soil C Technetium-99, Tritium

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedurefor Radiochemical Analyses, DOE/RL-200 1-01, Rev. 0, Appendix B,
Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit
Representative Sites Sampling and Analysis Plan, and DOE/RL-2001-01, Rev. 0,
Appendix E, Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase
Liquid Carbon Tetrachloride at the 216-Z-9 Trench. Appendices I through 6 of this Data
Validation Report provide additional information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client 'V

PtI

a
DATA QUALITY PARAMETERS

Holding Times

Holding times may be calculated from Chain-of-Custody forms to determine the
validity of the results. Maximum holding times for tritium and technetium-99
analyses are specified as 6 months in DOE/RL-2001-01, App. B.

All holding times were met.

Blanks

94

94a~z vZt 4
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0 Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U'; samples results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank criteria were met. Neither tritium nor technetium-99 were detected in the
blanks. The detection limits for the blanks were less than the MDA and less than the
required detection limit.

Field Blank

No field blanks were submitted for analysis.

Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and matrix spiked (MS) samples in the analytical batch.
Measured activities are compared to the known added amounts. The acceptable LCS
or BSS recovery range is 65-135%. Recoveries outside the above ranges result in
associated sample results being qualified as estimates. Results are rejected for
LCS/BSS recoveries of less than 30%. Tracer or carrier recoveries are not required
for the liquid scintillation methods used for technetium-99 and tritium analyses.

An LCS was analyzed for each method and satisfied the above criteria. Matrix spikes
were not run. However, a tracer was used in the technetium-99 method for every
sample, LCS, and blank, and acceptable recoveries were obtained. In the tritium
method, water serves as a chemically identical carrier for the tritium, and 100%
recovery is achieved. These practices are acceptable alternatives to running matrix
spikes.

Precision

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between
results for one of the samples in the batch and a duplicate determination of that
sample. If both the activities measured for the sample and the duplicate are both
greater than five times the required detection limit (RDL) and the RPD is less than
35%, no qualification is required. If either activity is less than five times the RDL,

3



the control limit is two times the RDL. If the RPD is outside the applicable control
limit, associated results are qualified as estimated detects or estimated non-detects.

A duplicate was analyzed for each method, and the results were acceptable.

* Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RL-
200442 to ensure that laboratory detection levels meet the required criteria.

The MDA for the determination of technetium-99 in sample B17TM6-A was 16
pCi/g, slightly exceeding the RDL of 15 pCi/g. All other sample results were
reported with MDAs equal to or less than the analyte-specific RDL. In accordance
with the data validation instructions, no data was qualified.

Completeness

Data package H2459 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data requested by the client that were
reported and determined to be valid (i.e., not rejected). The completion percentage
was 100%.

MAJOR DEFICIENCIES

None

MINOR DEFICIENCIES

The MDA for the determination of technetium-99 in sample B17TM6-A slightly
exceeded the RDL.

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedurefor Radiochemical Analyses, Fluor
Hanford, Inc., Richland, Washington (2004).

DOE/RL-2001-01, Rev. 0, Appendix B, Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable Unit Representative Sites Sampling and
Analysis Plan, U.S. Department of Energy, Richland, Washington (2004).
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DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Planfor Investigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, RichIand, Washington (2004).
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the data validation
procedure are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable for
decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimated, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the date are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

6



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

8

SDG: H2459 REVIEWER: DATE: 6/15/06 PAGE lOFI
JRJII

COMMENTS: No results were qualified.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Annotated Laboratory Reports
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7662-001

EBZRLZNE SBRVXCES/RZCHMOXD
SAfPLZ DZLZVZfl GROUP E2459

DATA SHEET
317N46-A

SDQ 7662 Client/Case no Hanford
Contact Melissa C. Mannion Contract No. 630

Lab sample id R312077-01 Client sample id S17NM4-&
Dept sample id l7L.fL21 Location/Matrix z-9 Trenebh C426 52LM

Received 12/10/03 Collected/Weight 10120/03 10t29 1.72 a
t solids 100.0 Custody/SAF No P03-O1B-075 F03-018

RZSULT 2w XU m IA tL -
A3MLYTE CAB no pCI/g (COUT) pC±/g pCi/g 1ES TST

Tritium 10026-17-8 -1.10 16 26 400 U N
"W ft :a t rirsja so :

N'-' '- "61'Ti'

219-Z-9 Trench Chara. Borehole-Soil

Notes GASA data is in units of pci/sample.

DATA SmtM
Page 1

s3mary DATA SZCTOV
Page 112

Lab id EBLN .
Protocol Hanford
Version Ver 1.0

Form MD-
Version 3.06

Report date 01/31/04

0 0 o (115

10

Se um 7- 13756-45-9 -flJ 14 . . 10 U
Protect 231 PA-231 0 3.5 -L-4 . 1.0 U PA
Potassium 40 13966-00-2 U 1.0 GA7

Coal.2 -40-0 210.50 U GAM
Cesium 137 1004 - .050 GAM
Radium 226 13982-63-3 U 01 U am
Radium 226 15262-20-1 4G

Europium 152 1463-23-9.
Suxopixm 154 15585-10-1 U - 0.10 U GAM
Europium 153 1439 -3 .0.10 U GAM
Thorium 223 74-82-9 U 2 U GAM
Thorium 232 T-232 U. 66 U GAN

r i U-238 U .2100 GAN
cium 241 14596-10-2 324000 900 "-370

S.2 14 isTechnatium 99 14133-76-7 28.0



7662-002

ERRLINK SERVICES/RXCHxOND
SAIWLZ DflXVfRY GROU 32459

DATA SHEET
317=65-A

SDO 7962 Client/Case no Nanford
Contact Melissa C. man-nin Contract No. 63n

Lab sample id R311077.02 Client -,ple id t17TWC-A
Dept sample id 7662-002 Location/Matrix Z9 Trenebh C3426 S

Received 12/10/03 Collected/Weight 10/29/03 08,56 0.19 a
I solids 100.0.- Custody/AF No F0-01-076-B

RnSUL 20 mR RD. QVL.
AeLtTR CAS NO pC./g (COMT) pC±/g pCi/g rints TElT

Tritium 10028-17-8 2.53 24 41 400 U x

Technetium 99 14133-76-7 15.8 5.6 16 13 Uy TC

£ un 79 15758-45-9 -. 1. 45 .- 10 U L
Protact '! 231 PA-2112.9 9.7 10 PA
Potassium 40 13966-00-2 U 230 UGAM
Cobalt 60 95-40-0 tr O- SO U GAM
Cesium 137 1004 -3 U 0.10 v
Radium 22s 13982-63-3 U 35 GAM
Radium 228 1262-20-1 so a CAM
Europium 132 14683-23-9 31 0.10 v rAM
Europium LS4 Is5e5-10-1 0.10 U GAM
Buropiuta 155 14391- - - 0.10 U Gam
Thoriuma 229 42- 32 U GAM
Thorium 232 TH-232 - 8U .GAM
Uranium U-238 U1300 GAM

ium 241 14596-10-2 3480 160 130

219-Z-9 Trench Chara. 3orebole-soil

Note: Gamma data is in units of pCi/sample,

DATA S0125
Page 2

sUmuty DATA ssCTOW
Page 12

0011,16

11

Lab id £RBL..
Protocol HanxLrd
Version VY. .0

Form =V-Ds
Version Z.L.

Report date 01/31/04

0' O w
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RICHMOND, CA LASORATORY
- SAMPLE RECEIPT CHECKLIST

CCant.

CoO'No. po? )4

Container 2.0. No. S14J -S -1 0 Rea

Datamm. receiv.d 10 00 a -o Q

q~.~eated TAT (Days) P.O. Received Va.. I ~ -- * ,

INSPECTION

Custody *sals on shipping contslnqr Intact?
Custody seeIs on shipping container dated & signed?

Custody seals on sample containers Intact?
Custody seals on sample containers dated & signed?
Packing material Is:

Number of samples In shIpping comainern
Number of contalners pet sample:

Samples are In correct container Yes I

Paperwork agrees with sampi ? Yes
Samples have: Taps I Hazard ab9l 3 Red labels
Samples are: In good condition ( Laking 1e

Sampies are: Preserved L I Not preserved ( PH
Describ any wnrnseaje

Was P.M. notif d of any anomalies? Ye I I
Date:

Customer Sample
No. opm mR/hr wipe

Custom

Ion Chante SW. No.

AP Miter SW.- No. -

Beta(amt Mete Ser. No.

Form SCP-01.2, 08-04-03

Yes IL- Not I N/AI I.
YeaI No I ] N/A I I
Yes I Not I. N/A I±4-
Yes I I No 3 N/A L
Wet I I Dry!

7.

1.

2.

3.
4..

.
6.

7.

S.

10.

U .

12.
13.

14.

13

(Or see Co C

W- Not 2

No( [I

[ N &Approprls templ ab st I
roken Container C I " Missing I

Preservative

No 1 Date,

or Sample
No. . cpM mR/hr wipe

Calibratlon date

Calibration dame

Callbretion dM 2 4

1~ve 50 y"Mr of quaefty nuclser servivae

.0 0 C) o .- .9 . 1

-S

usated TAT (Days) - -G. Rs v

Date: -- U

E: FA P- F2 kjT



Eberlne Services
W.O. No. R3-12-077-7662

Case Narrative

Fluor Hanford Inc.
SDG N2459

Page 1 of 2

1.0 GENERAL

Fluor Hanford Inc. (FH) Sample Delivery Group H2459 was composed of two soil
samples designated under SAF No. F03-018 with a Project Designation of 216-Z-9
Trench Characterization Borehole - Soll.

Due to limited sample volume and high alpha activity (from Am-241) in samples 917N46-
A and 817TMS-A Me sample aliquots taken were small and thus the analytical results
have high MDAs.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist.

2.0 ANALYSIS NOTES

2.1 Tritium Analyses
The LCS and method blank were not scaled to the nominal aliquot
were encountered during the course of the analyses.

2.2 Carbon-14 Analyses
The LCS and method blank were not scaled to the nominal aliquot
were encountered during the course of the analyses.

2.3 Nickel-3 Analyses
The LCS and method biank were not scaled to the nominal allquot.
wern encountered during the course of the analyses.

No problems

No problems

No problems

2.4 Selenium-79 Analyses

The method blank was not scaled to the nominal aliquot. A LCS was not
performed. The laboratory has no Sa-79 activity available to perform an LCS.
No other problems were encountered during the course of the analyses.

2.6 lodine-12 Analyses

The LCS and method blank were not scaled to the nominal aliquot. No problems
were encountered during the course of the analyses.

2.6 Technetium-99 Analyses

The LCS and method blank were not scaled to the nominal aliquot. No problems
were encountered during the course of the analyses.
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2.7 Protactinium-231 Analyses
The LCS and method blank were not scaled to the nominal aliquot. No problems
were encountered during the course of the analyses.
Please note Pa-231 has neither an assigned CAS No. or FEAD Reference for the
electronic data deliverable.

2.8 Gamma Spectroscopy Analyses

Due to limited sample volume samples B17N48-A and B17TM-A were counted
as received (1.0 sample). The gamma spectroscopy data is reported in units of
pCl/snmple. A sample duplicate was not performed. No other problems were
encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is In compliance with the SOW, both technically
and for complsteness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Date

0 0 145 0 3
'U
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RICHMOND, CA LAnoAtotY
SAMPLE RECEIPT CHECKLIST

CoC. IOS.Qn 1O*A

ConainerfI.D. No. LA"' $ I 0C Reqtuested TA

Date/Time received IOO0 A -1D -A

1(Days) - P.O. Reoelvid Yesu[ I NO r I

INSPECTION

1.
2.
3.
4.

5.
5.
7.

8.
8.

10.
11.

I12.

13.

Custody seals on shipping cotaInqt intact?
Custosy seals on shipping container dated & signed?
Custody seals on sample coma] ners Intact?
Custody see on sample containers dated & signed?
Packing material Is:.
Number of samples in shipping conteiner

Yes [L-
Yee a
Yes [ I
yes I
Wet )

No C
No t
No i
No (
Dy I

3.

N/A C I
N/A I I
N/A E t,,
N/A t .-I

Number of Containrs per PsmpIrn I (Or sea CoC _- )

Swmpes are in Correct containe Yes I W No I 2

Pspework egreas with sam 7 Yes I 1 No I -

Samoe havE Tape 1 Hazard Iab I Red labels WAppropiste sample ae.s
Samples are: In good cendftion Leaking 2 I ken Container I - Missing
Sampls are: Preserved L I Not preserved I pH- Preservative

Descrbe any anornlias:

14. WamP.M nowtff any anomalies?
Isg. Roolved wA ,O a iC ,r

Customer Sample.
No.

ion Chamber Ser. No.

Apha Miter Ser. No.

flet/Gsnet Mete a

Yeal I No [ I Date

Date: - )T.(OI m: O ItO r
Customer Sample

Ctistornr Semple
epm mR/hr wipe No.

- 6

I( f 2-

cpm mA/br wipe
- -

- -

- -

- -

- -

- -

- -

- -

- -

Calibration date

Calibration date

CauIbatdon date

-1W 50 YeS Of quafty nuWSlr st*eit4~rm StP..o-o4-O3

0011142
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Appendix 5

Data Validation Supporting Documentation
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IINF-20434 REV 0

APPENDIX A

RADIOCIKEMICAL DATA VALIDATION CIIECKLIST

VALIDATION A B c D ELEVEL.I
PROJECT: -Ur- V-e re DATAPACKAGE 2.S
VALUDATOR. LAB: . DATE! f

ANALYSES PERFORMED

SAMPLES/MAT93X
b)~W~f01.

1. Completeness ON/A

Techmical verificadion forms pcsett.o N/A

Commcnt:

2- Initial Caltlwailon a" Cse D\ P) 9/A

Ins=niUmnetectrs carlbrated? . ............................... Yes No N/A

Initial calrhtioan acceptabe? -Yes No N/A

Stand s NMT traeab.le - -Yes No N/A

CSnrars REpbet? -Yes No NIA

Calcuoation obect acceptable? Yes No /A

Coment

-- A 1

20



INF-20434 REV 0

3. Condauing CalibraiIon (LveI DE) .... /A

Calibration checked within required frequency

Calibnation check acceptable?

Calibration check standards trcable?

Calibration check standards expired?

Calculation check acceptable?

Yes No N/A
.Yes No N/A
Yes No N/A
Yes No N/A
.Yes No N/A

-- 4-=

4. Baekgrotmd Counts (Levels D. E)

Background Counts checked within required frequency?
Background Counts acceptable?

Calculation check acceptable?

Yes No N/A
hYes No N/A

,Yes No N/A

A-2
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HNF-20434 REV 0

S. Blanks (Levels B, C. D, E)

Method blank analyzed within required frequency?......

Method blank results acceptable?

Analytes detected in method blank?
Field blank(s) analyzed?

Field blank esults acceptable?

Aznalyes detected in field blank(s)?

Transcription/Calculation Err=rs? (Levels D, E)
r,mm ent.

.- D N/A

o N/A
N/A

....Yes3N/A

... Yes'0 -

....Yes No

....Yes No

... Yes Nog

6. Laborayoy Control Samples or Blank Spike Samples (Levels C,, . E) ON/A

LCS /BSS analyzed within required frequency? Yes A N/A
LCS/3SS recoveries acceptable? c4 o /A

LCSMSS taceable? (Levels DE) Yes No
LCS/SS expire? (LewisE n ) .. Yes No E)

LCS/USS levels correct? (Levels D.E) Ye No(s
Tanscription/Calculation Errors? (Levels D. E) --- Yes No CE

7. Chemical Carrier Recovery (Levels C, D, E)

Chemical carrier added?,

Chemical recovery ccepablet.?.

Chemical carrier traceable? (Levels ). B

'o N/A

qY-&No W/A
.. s NO&

A-3
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HNF-20434 REV 0

Chemical carrier expired? (Ltves , E) .- Yes No
Transcription/Calculation erors? (Levels D. E) -. Yes No

Comme=t
t-Qoeo3 p. certe A~ trtt4.et, a,,c/.-sts.

3. Tracer Recovery (Levels C, D. ) 0 WA

Tracer aMed? I V. W MA

Trncerrovery acceptable? No NA
Tracer uaccable? (Levels D E e N
Tracer expired? (Leis D0 E) -Yes No(

TranscriptionfCalculadon errors? (Levels D.) E-YYes NQ )

Commnt

9. Matrlx Spikes (Levels C, D, E). 0 N/A

Matrix spike alyze? o

Spike recoveries acceptable? NIA
Spike source raceab e (Leves DE) 1 1W No A
Spike saute expired? Levels ,3) - Yes NoA

Transctiption/Calculation Errors? (Levels D E) Yes No
Commenis:or Tc-- 7  Th, TZ, e' L AS

6 S-04 s~ 4P r .J , t a77

cs~eT rCce
R1rIll. tol C. 0 k aS 1-trr.n4 uQ

A-4 Anly r-P S&%
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HNF-20434 REV 0

10. Duplicates (Levels C, D, E).-

Duplicates Analyzed at required frequency?.
RPD Values Acceptable?
Tmascription/Calculation Enrs? (Levels D, E)
Comments:

-O N/A

.9 YNs N/A
No N/A

.Yes No®

11. Field QC Samples (Levels C, D E)...........

Field duplicate sample(s) analyzed?

Field duplicate RPD values acceptabe?..........
Field plit sample(s) analyzed?

Field split RPD values acceptable?

Perfonanceuditsample(s)analyzcd?...........
Perffmaance andit sample results acceptable?.

.YesnA

.Yes No A

-Yes N. A

.Yes ,4A

.Yes No A

12. Holding Times (All levels)

Are sample holding times aeptbble l -- jNo N/A
Commcnt-

A-S
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INF-20434 REV 0

13. Results and Detection Limits (All Levels ) 0 N/A

Results reported for all required sample analyses? N N/A

Results supported in raw data?(Levels D, E. - Yes No

Results Accepable? (Levels n, E) - -Yes. NO

Transciption/Calculation errors? (Levels D. E)- No ' A

MDAs meet required detection limits.?.. YeS@)A
Trnseption/culculation can? (Levels D E) - es No )

Cents*. MDA I.- T 7i / 4.9 :7 6 ,s/r/.
n -A -6 t7 *- t i.

A4

25



IINF-20434 REV 0

Commftsz.

A-7
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Appendix 6

Additional Documentation Requested
(Quality Control Data)
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EBZRLINX SERVICES/RICKXOND
SAMPLE DZLZVERX GROUP 12459

7662-004
METHOD BLANX

Method Blank

SDO 7662 Client/Case no Hanford SM z2459
Contact Melisea C. Marmig" Contract No. 630

Lab sample id R12077-04 Client sale id Method Blank
Dept sample id lukLa2L- Material/Matrix 902-D

SAP No 103-018

RESULT 2e ZRR X" RDL QUL=.
AMflXTZ CAs NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10029-17-B 0.173 0.42 1.0 400 U H
Carbon 14 14762-75-5 -0.33L 0.59 1.0 50 U C
Nickel 6 - 13981-17-8 -0.018 0.32 0.88 30 U IZ L
Technetium 99 14133-76-7 -ZS71k 0.18 0.69 15 U TC-
Iodine 129 15046-84-1 -0.001 0.25 0.S7 .2.0 U I
Selenium 79 15758-45-9 -.-Z 1L 0.83 1.5 10 v SE L
Protactinium 231 PA-231 -0.002 0.007 0.016 1.0 v PA
Potassium 40 13966-00-2 U 28 U GAM
Cobalt 60 10198-40-0 U 2.3 0.030 U GAM
Cesium 137 10043-27-3 U 1.9 0.10 U CAM
Radium 226 13982-63-3 U 4.1 U CAM
Radium 228 15262-20-1 U 9.6 U GAM
Europium 132 14683-23-9 U .L4 0.10 v GAM
ruropium 154 15585-10-1 U 6.,9 0.10 U GAM
Ruropium 155 14391-16-3 U 4.0 0.10 U GAM
Thorium 228 14274-82-9 U 5.2 U CAm
Thorium 212 TH-232 U 9.6 U GAM
Uranium 235 15117-96-1 U 6.4 U GAM
Uranium 236 U-239 U 270 U GAM
Americium 241 14596-10-2 U . 4.4 U CAN

219-Z-9 Trench Chara. Borehole-Soil

QC-BLANK #46352

METanM maNS
Page ±

SSXCNET DTh= SECTfOl
Page 8

0 u (I 1 2
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Lab id naLaE
Protocol Hanford
Version vA. L

Form DVD-LS
Version 3-06

Report date 01/31104



EBERLINE SRRVICES/RICHMOND
SAlIME DELIVERY 00P M2459

LAB CONTROL SAMPLE
Lab ControL Sempte

ZDS 7"A CLient/Case no RmnfIrd se 92459.
Contact "1112A C. Katmin Contract wo. 630

Lab SamPle It ALj7-9L Cient sempiiId I Lab Cntrol ianEi&

Dept sw*a * id 7662-=L. aterIaL/Katrix SOLID
SA ho 03-I

REAL? T r EM A SO UALI- ADe aw e tiC 3 I ITS MOCG
AMOLsYTE pCI/O (COLWT) pCf/u PCI/S PIERS TEay PCI/B PCi/u I CTOTAL) LIMITS

TrIta 230 3.3 1.1 400 ai 251 10 92 85-115 80-120
Carbon 14 616 12 3.1 50 C 638 26 97 84-116 80-120
micket 63 130 2.3 0.92 30 WI.L 136 5.4 96 84-116 80-120
TechnwtifA 99 120 2.8 0.54 15 TC 120 4.8 100 83-117 80-120
Iodine 129. 135 1.3 1.6 2.0 1 127 5.1 106 83-117 W0-120
Protectinfum 231 8.69 0.4 0.01? 1.0 PA 9.96 0.40 .1 89-111 80-120
Cobalt 60 240 13 1.Z 0.050 CAm 262. 10 92 77-123 80-120
Ceths13 2I* 12 -. _ 0.10 ami 274 11 94 77-123 80-120

Z19-Z-9 Trmch Chara. Sorehiolr+oft

I C-0CS 0"351

LAM l SILAS
Pap. I

SISSA DATA SECTION
Page 9

Lab id EBRUFF
Protocol WfarLd
veralin ver 1.0

form DVDLC
Version 3.06

Report date 01/31/0..

000113
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ERZXLINE SZRVICES/RICHMOND
UAOtZ DELIVRT flu 42659

DUPLICATE
917114-A

2" 7662 Client/Case no Harford sod H249
Contact 141 sa C. MANNian Contract ho. 630

WLPLICATE U2GIAL
Lab .ae ld 31u7-a5 . Lab .tld 212077-01 Client asple id B1h46-A

Dept sate id 7662- ws Dept ample fd 7"2-001 LocatfiVatrIx 2-9 Trench. CM426 L
Received 12/10/0 Col lact.dCftight 1/20/0 i 29 1.72 a

t sola l 100..0 X sol ids 10j Custody/LA7 ko Fl3-018-07 F03-013

&LPLICATE 2 Eft IlA AWL iUAL-* W1&1MAL 2 Eat MDA WUALI- fl 3w Ft
A£ALYTI 5Wi/l (Cff) pCl/g pCI/s ISIES TES? pCf/g (CCMT) PC/ FIE I TOT LIMIT

TrItfm 1- 14. 23 4D U N -1.10 16 26 U
Carbon 14 -1.62 13 22 50 U C 5.38 14 24 U
Nickel 63 425 530 l 30 U IIJ.L 308 560 Lj U -
Tachnetia 99 23.2 6.1 1j Is IC 18.0 5.2 14 25 62
wdine 129 0.5 2 7.4 L 2.0 U 1 -0.393 9.4 21 U U

seLeniua 79 -19.L 13 J2 10 U SE.L -21.3 14 4 U -

Protactinib 231 0 10 21 1.0 U PA 0 3.5 13 u

219-2-9 Trench Char&. SorehoLe-Sofl

motr Gem cdata is in Units of pCi/sample.

DAMLICATlS
Pap I

sJIeeT DATA SECTI
Page 10

Lab id fLE.lMf
Protocol Hanford
Version VhL .L..

Perm DD-t.P
Version 3.06

Report date 01/31/04

00O 14

30

c-D&" e1 46353

7662-005



Test fl Matrix JL I
C0n W I

Contact Well... C. bmnion

ERLINE SZRVICES/RXCHNO)D
SM-LE KuIET SP M2459

LAB METHOD SUMMARY
TcsETIUs 99 IN SOIL

SETA OtLT2C-

Client anfard
Contract No. 630
Contract jRLjaj

RESULTS
RAW SW-

SAeLE 10 TEST FIX PLACKET CLINT &aPPLE In

Preparation batch 71m-IS
1312077-01 7662-001 817146-A 18.0
A312077-02 7662-002 SI7TS-iA 15.& u
R312077-03 7662003 LC8 (QC W46331) ok
K312077-04 7662-004 SE CoC 264352) U
R312077-05 7642-005 b.Licate (4312077-01) Ok

INinst veluse and Limits frai mn d RtS (Cils) 15
219-2-9 Trnch Chem. borhoLe-soi

METHOD PXRFORMANCE
I.As RAW U1F- WiA ALIG. PREP DILU- YIELD &IF COfT FUN DRIFT DAYS ANAL-
SAMt 10 lEST FIX CLIET SAMlLE To pCl/g s FAC TION % Z &in keV OV HELD PRPARMD YUE DETECTOR

Preparation botcb 7010-164 2s prep error 10.0 Z Deference Lab *otebac 7080 pg. 164
L312077-01 817946-A 14 0,0455 79 50 91 01/15/04 01/19 GRB-223
*312077-02 5175n-A 1 '0.03n 94 50 93 01/15/04 01/20 GRO-222
R312077-03 Ct (C 1D-4635I) 0-.4 1.00 94 50 01/13/04 01119 U8-230
R312077-04 SK (CC 20463w2) 0.69 1.00 76 so 01/15/04 01/20 05-223
1312077-05 04pttcst* CR312077-01) 4j 0,J428 76 50 92 01/15/04 01/20 0"-224

(QC 104353)

ainl weLus and timits from method 15 1.00 20-105 50 10

AVERAGES 2 0 "A .J a .j
FOR S SA-L1ES TIELD . ..L..

ilo SuAU:Es
Page 2

SUItID DATA 2ECTIS
Pase 4

Lab id UBRLE
Protocot Hanford
Version Ver 1.0

Fors tO-LMS
Version L.06

Report date 01/31LE

00 o o 18

31

TecIuatI.a
'9

PM *C RFllE C TC99.Rj1_PJLvC
CP-021 Preparation of TC-99m Tracer, rev 2
CP-00 G.C. Preparation, rev 4
C1-003 Addition of Carriers aMo Tracers, rev 5
CP-431 Tstnettf-99 Purificatam of SoIl or Resin by

Extraction chrontography. rev 0
CP-0S Meavy CLmint glectrustatirv, rev r



Test 2. Matrix fljfl
SOG 7 ?

contact pelss. C. Mannion

RZSULTS
IA LA SU-
SMPLE ID TEST FIX PLALnET

BZRLINZ SRVZCES/RCEMOND
SAMPLE ELIVERT CaP 12459

LAB MZTHOD SUMMARY
TU1TILM I SOIL

LIUJID SCINTILLATION COTINC

CLIENT ThPLI 10

Client Hanford
Contract Mo. £30
Contract nOC 12459

Tritium

Preparation batch 70801-i
R312077-01 7662-001 117046-A u
4312077-02 7Ws-002 17M6-A u -

R312077-03 7662-003 LCS (QC 10-MS1) ok
R312077-04 72-o" ILK (cC 0s6332) u
9312077-05 762-005 DNsticate (312077-01) - U

Smin vst" s W d Limits free mothd MLS (pCI/I) 400
219ZZ- Trunch Cha. Sorshole-ldft

METROD PfRFORANCR
SM S1A JF- REA ALIG PREP DILU- YIELD EFF COUNT FUNI DRIFT DAYS A".

sMPnl tD TEST FIX CLIEST 1MP ID pCI/g I FAC TICII Z Z min kwV Kev ED PREPARED YZED DETECTOR

Preparation botch 7000-l" 2. prop rrer 10.0 X Reference Lob Notebook 7? .- 164
R312077-01 8171646-A 26 tmn1 100 120 - 2 01/09/04 01/10 LSC-004
1312077-02 117716-A 41 L3215 100 120 73 01/09/04 01/10 LSC-004
4312077-03 Les (C 1D-643512 1.1 1.00 100 120 01/09/04 01/10 LSC-004
R312077-04 ULK (C 1016652) 1.0 1.00 100 120 01/09/04 01/09 LIC-00
f31207-05 D.ticate (R312077-01) 2 0.04J1 100 120 82 01/09/04 01/10 LC-004

CCC 4A333 )

Mammnt valuest an timitS from motod 400 1.00 25 ISO

- pnrEmwase REFERENCE TITILUCCLC
cp-251 Tritium/Carbw-14 Oxidation, r SV 3

AVERAGE t 2 10 DA 1. a
FR 5 SAMPLES YIELD .._. * log

MTA SIMAnuhIES
Pag

SaLNt DATA SMCT3hU
Page Is

Lab Ild UhLE
ProtncML Hanford
Version ver 1.

Form DV-tL..
Vertsi an L.6

Report dat 01/31/04

0 C -02:
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