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Date: June 15, 2006

To: Fluor Hanford, Inc

From: Environmental Quality Management, Inc.

Project: 216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Subject: Data Validation for Tritium and Technetium-99 Analysis
INTRODUCTION

This memo presents the results of data validation on Data Package }122159. 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,

.r AP e e e o T ek CE R VTR L e 54 R T ol R

L

146-A 0 Soﬂ : C T Tchnet1um-99 Trmum

BI7TM6-A | 10/29/03 Soil (C Technetium-99, Tritium

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedure for Radiochemical Analyses, DOE/RL-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
Liguid 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.  Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

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




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 lechnctium-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. Ifboth 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,



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.
o Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RL-
2004-42 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 Procedure for 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).



DQE/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, U.S.
Department of Energy, Richland, Washington (2004).



Appgendix 1

Glossary of Data Reporting Qualifiers



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

U

uJ

UR

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.

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.

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.

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

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. '



Appendix 2

Summary of Data Qualification



DATA QUALIFICATION SUMMARY

SDG: H2459 | REVIEWER: | DATE: 6/15/06 PAGE 10F 1 i
JRJ

COMMENTS: No results were qualified.

COMPOUND | QUALIFIER | SAMPLES AFFECTED | REASON




Appendix 3

Annotated Laboratory Reports .



TECHNETIUM-99 AND TRITIUM ANALYSIS, SOIL (PCVG)

Project: FLUOR HANFORD

Laboratory: Eberline

Case: | SDG: H2459

Sample Number B17N46-A © B17TM6-A
Remarks

Sample Date 10/20/03 10/29/03
Analysis Date 01/12/04 01/12/04
Radlonuclides RTQL | 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 = reguired target quantitation limit _

Q = validation qualifier; laboratory-applied non-detect qualifiers "U" have been included for clamy
MDA = minimum detectable activity

GEA = gamma energy analysis

AEA = alpha energy analysis

10
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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ARYICES
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Eﬂgﬂ_}rl I E - SAMPLE RECEIPT CHECKLIST

1. Semples are:  in good cenditon ( Lllklnn%oken Contalnet] 1 * Misaing {~ ]
12, Samples ars:  Pressrved [} Not pmsmd {7 pH Pressrvative

10.  Samples have: Taps [ {1 Hozord labels4 ] Rad labsls [L4 Approprists sample tabeis { b7

Client: FL R ) ' Data/Time received Jedye) X -\D- g'g
OoCNo. FOS&)?O?Q O}g ) i ‘

‘ CQntaiﬂer 1D, No. S;Q\U 54 D:} Reguested TAT (Days) LLS P.0. Recelved Yes|[ I NoT 3

. INSPECTION "

1. Cunody um on shipping conteingr intact? | Y L Nel NALT 1
2, . Custody ualf on -h!nginq contalnor dated & signed? Yeou U’l/ ‘'No l 1 : NIAT ]
3. . Custody seals on sample comainars intact? Yesl 1 Nel ) NALLH
4-,.. Custody ssals on sample conteinars dated & signed? Yes{ 1} ) Ne! ) ] N/A [ L-i-/
5. Pecking matarial is3 * . Wetl } Oyl 3" ’
8. ° Number of samples in shipping container: A . .
7. Number of cortainers per sample: {Or soa CoC H
8, samplu are In correct containar Yos [ H/ _Nel 3
8. Paperwork agrees with samplga? . . Yes [ No[ 1} .

13. - Doswibs any mmanas: ,

14, Was P.M. notlf any snomalles? . © Yes{ 1 Nol 1 Dsta ' :
15.  Recehed "V——Z&%——— Dote: 12100 3nme: 1004

Customor Sample_ . . . SR h Customer Sample - _
No. cpm mivhr  wips ~ Ne. €M mR/Mhr wips
RiFANIL A ) :
- BA TMpbe. 2HDO
. ° -t -
lon Chamber Ser. No. " Calibretion dete :
Alpha Mster Sef. No, - Callbration data : '
Beta/Gamme Meter Ser, No, (06 2L[ Catibration date AL H~02
- "-—J
Form SCP-01.2, 08-0403 .. *over’50 years of quality nuciear ssrvices®
R 000y 4
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Eberiine Services ' : ' . Fluor Hanford inc,

. W.0. No. R3-12-077-T862 . C . - - SDG H2459
Case Narrative L o - Page10f2
1.0  GENERAL ‘

20

-

Fluor Hanford Inc. (FH) Sample Dolrvory Gmup H2459 was composed of two scil
sampies designated under SAF Na. F03-018 wnh a Pro;ect Designation of: 216-Z-9
Tranch Charactenzatxon Borehole Soil "

* Due to limited sample vquma and hagh alpha ac!mty {from Am-241) in samples B17N46-

A and B17TTMS-A :hc sample alsquots taken wens small and thus the analytical results,
have high MDAs

The samples were roceived as stated on the Chaln-of-Cumody documents. Any
dnsa-epanctes are _notgd onthe _Eb_adm_e Sepices Sample Racelpt Checklist.

ANALYSIS NOTES

21 . Tritium Analyses CT
The LCS and method blank were not scaled to the nominal aliquet. No’ problems .
. were enoounterod dunng the course of the analyses,
2.2 Carbon-u Analysos

The LCS and method blank were not sc.aled to the nominal auquct. No problems
waere encounter.d during lhe couru of tha analyses, .

23 Nickel63 Analyses .’

. The LCS and method blank wars not scaied to tha nominal aliquot. No problems.

wers encountarad dunng the course of the analyses

24 Selonium-?QAnalym

The method blank was not sca!ed to the nommal aliquot. "ALCS was not
performed.. Tha laboratory has no Se-73 activity avallable to perforrn an LCS,-
No other problems were encounterad dunng the course of the analyses.

25 lodine-129 Ana!ym

The LCS and method blanfc were not scaled to the nominal aliquot. No problems
were encounlerud dunng the course of the analyses.

2.5 Technetlum—ss Anatym

The LCS and method blank were not scaled to the nnmmal aliquot. No problams
wera eneountered dunng the course of the analyses.

ST Toonen

L i e bt o ity




Ebetline Services . ) ’ ' Fluer Hanford Inc.
W.0. No. R3-12-077-7662 ' - SDG H2459

Casa Narmrative ’ R Page 2 of 2

2.7 Protactinlum-231 Analyses

‘The LCS and method blank were not scaled ta the nominal aliquot. No problerns
- were ancountered during the course ‘of the analyses,

Pleass nots Pa-231 has nel‘ther an assigned CAS No. or FEAD Referenoe for the
alectronic data deliverable. - . - ‘

2.8 Garnma smpyAmlym |

Due to limited sampie volume samples B17N46-A and B17TM6-A were countad

as received (1.0 sample),- The gamma spectroscopy data is reported in units of
pCl/sampie, A sample duplicate was not performed. No other problems wers
encounterad dunng the course of the anaRyses

Case Narraﬁve Certiﬁcnlon summmt

“] certify that this data packago is in compliance wlt.h 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 designes, as verified by the following signature.”

TN ) V) 4
Mealissa C. Mannion - : ) - Date
Senior Program Manager

004003
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RICHMOND,; CA LABORATORY
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Appendix §

Data Validation Supporting Documentation
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1 51&2_0&_34 REVO

3, Conunumg Cahbral.ton (I’..evcls D E\ :

axfon

C.n.hbmon chac‘Led wnhm requlred fmqucncy?

Yes No N/A

Calxbrauon chcck acceprab!c‘?

Cahb:-anon chcck mndards traccable?

Yes No N/A
Yes No N/A

Cnl'brauon chcck stnnda:ds e:pucd?

Ye_s No WA

Calculalmn chcck aoccptah!c?

.Yes No N/A .
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1

Backgmund Coun:s (chc!s D E)

Yu No NIA

Bacl.ground Coums chcckcd withxn teqmred fmqucn:y?
Backgmtmd Couau acccpmb!c? —ee

,Y“ No N/A

Calcu!mion checl. acccpxablc?

"Ys No N/A
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s . - . .HNF-20434REVO_
5. Bl:mks{ch:lsB c,ns) s R - 1 17
; Method blank mlyzcd within requu'ed frequency? _ '%o NA
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Amwsdmcaedmmcmodblmk‘é I e Yes(NO N/A
- gFic!dblanL(s)annlyzcd? S ~Yes Qo WA
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TmnscnphonlCn!cu!ation E.rro:s?(l.zvelsD E) : ' — Yes No (/A
Co:nmmls: ! - | " _

7 C'hcmu:al Camu- Recovery (chcls C D,E).

' 'Chcmlcal carsier ¢ sdded?
Chcmwnl rccovcry acc:pnblc?
Chemical ca.mcr traceable? (chcls D E).
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Commcm.s. : :

'Wa(‘e’.— as c;.r.ré-m-é‘o- gt anra{ysrf&- 7

8. Tracer Recovery (Levels C, D, E ) oo ' ‘ ONA
 Tracer 23ded? ' —— e CYeS)NO N/A -
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" “Tracer traceable? (Levels D, E) S ' & NoGiUA
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Spike sourcc expu‘:d? Levels D, B3
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10. Dupli:&csdgvdsc;lbaﬁ) S : ' ONA
. Duplicates Analyzed nueéuié-é&_&equénéy? ‘ : _ @o NA

'RPD Values Acceptable?ememmnen : {Yes)No N/A

‘I‘mxsmpuom'Ca!cuIanon Efrors? (chcls D, B — Yes No @ )
Comm:ntS' '

11, Field QC Samples (Levels c b’z;

) Field duphcatcsnmplc(s) amlyzed? -

Fxcld dup!u:a!e RPD vnlucs ac:cpuble? resserars

- -_F'cld split sample(s) ‘analyzed? e

- Field split RPD valucs accepublc'i

o Pcrfonnancc audit s:unplc(s) :ma!ymd? : ‘ .
. Performance audit samplc resu!ts acecpmblc? .. : Yes No@ '

) Comm*msL ; : i

12 Ho]dx'ngTimcs(A!l!cvc]s)._r :' N | .
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;;_13..‘Rcstxlu and Detection Limits (All meels ) — ONA

, R:sxﬂur:pon:d for ﬂluqmrcd sample analyses? - \Yes No.NA
e . +Resalts supported in raw.data?2(Levels D, E) oo Yes.No. WA -
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Date: June 15, 2006

To: Fluor Hanford, Inc
From: Environmental Quality Management, Inc.
Project: 216-Z-9 Waste Site Vertical Borehole (Borehole C3426)

Subject: Data Validation for Tritium and Technetium-99 Analysis

INTRODUCTION

This memo presents the results of data validation on Data Package H2459, preparéd 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.

SimpleD. | SampleDate | Wioain)| YAUdO |7 T g T
B17N46-A | 10/20/03 Soil |C Techneuum-99 Trmum
B17TM6-A | 10/29/03 Soil |C Technetium-99, Tritium

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedure for Radiochemical Analyses, DOE/RL-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, Nonagueous-Phase
Liquid Carbon Tetrachloride at the 216-Z-9 Trench. Appendices ] through 6 of this Data
Validation Report provide additional information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

DATA QUALITY PARAMETERS

Holdinge 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



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 recovenies 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,



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.
s Field Duplicate

No field duplicates were submitted for analysts.

" Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RL-
2004-42 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 Procedure for 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).



DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of
Dense, Nonagueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, Richland, Washington (2004).



Appendix 1

Glossary of Data Reporting Qualifiers



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

U

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.

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.

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.

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

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.



Appendix 2

Summary of Data Qualification



DATA QUALIFICATION SUMMARY

SDG: H2459 | REVIEWER: | DATE: 6/15/06 PAGE 10F 1
JRJ

COMMENTS: No results were qualified.

COMPOUND | QUALIFIER | SAMPLES AFFECTED | REASON
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Annotated Laboratory Reports



EEERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP EIt59
7662-001 ' Bl7R46-A
DATA SHEET. :

SDG 2662 Client/Case no Hapford SDG _B2459
Contact Melissa ©. Manmion Conzract NHo, €30
Labh sample id4 R312077-03 Client sample id B17N46-A
t sample id 26£2-002 Location/Matrix Z-3 Trench. G3426 SOLID
Received 12/10/03 Collected/Weight 1Q/20/03 210:29 _31.72 g
% solids 00,0 Custody/SAF No F03-C18-0758 __ PC3-018
RESULT 2¢ ERR MDA RDL QUALI-
"fé AMALYTE - CAS ®O pei/g  {oouUET) pCi/g’ pCi/g FIEZRS TIST
7 Qe Tritium 10028-17-8 -1.10 16 26 400 u H
ﬂxbL SRrerr—irt e A k. 3 Ca o— -
n’%\q i okei—id =V TEREL B 308 s o0~ = Nl
7 Technetium 29 14133=76-7 18.0 5.2 14 Tas e
ﬂé\ﬁ Jodine—399— — i 36—t 399—a—9—y et -
< sé 1575B-45-9 14 24 10 b L
231 PA-231 ' 3.8 = I 1.0 g
Fotassium 40 13566-00-2 je) GAM
Cobalt 60 8=40-0 v GAM
Cesium 137 10045 1 GAM
Radium 226 13582-63-3 U GAM
Radium 228 : 15262-20-1 U GAM
Burcpium 152 14683-23-9 38 0.10 U GAM
Buropium 154 : 0.10 o4 GAM
Europium 155 ke ) GAM
. Therium 228 °) GAM
Thorium 232 o GAM
GAM
14596-10-2

21%-2-9 Trench Chara. Borehole-Socil

Note: Gamma data ig in units of pli/sampla.

“ab 14 ERRINE

. Protocol Hanfoxd

DATA RHEXTS Version Yazr 1.0

Page 1 _ ’ Form DVD-DS§ .

STIOORY DATA SZCTION Version .06
Page 11 Report date 01/31/04 _ |
004015

10



!BRRLIN: "SBRVICES/RICHMNOND

SAMPLE DELIVERY GROUF H2459
7662-002 BlTIME =M

DATA SHEET

&DG 2682 Client/Case no Hanford DG _E245%
Contact Meligsa €. Manaien o Contract No. €30
Lab sample 14 R222077-02 . Client sample id BRLITTME-RA
Dept sample 1d 7882-Q02 Location/Matrix Z-9 Txench, C242¢ E.Q-IP_...
,Received 12/30/03 Collected/Weight 20/29/03 08:56 0,19 g
¥ solids 00,0 - Custody/SAF No F02-018-076 _ F03-038
RESTLT - 20 ERR RDA RDL QUALI~
ANALYTE CAS MO pei/g  {cotwT) pei/g pCi/g PIXRS TEST
Tricium 10028-27-8 2.58 24 41 400 O
e e ¥ CT LA T T S IE R T, 40 — e & )
B I T e TE VR T TN S ¥ P9 F60 pr 2. om— —t e
Technetium 99 : 14133-76-7 15.8 5.6 A6 18 ]
i =i G — 236 9 4 - 20 ry
15758-45-9 =691 45 =23 . 10
ap 231 PR-231 12.9 9.7 a2 1.0
Potassium 40 13966=-00-2

.Cobalt &0
Cagium 137 " 1604

" Radium 226 11582-63-3 3s

Radium 228 15262-20-1

Burcpium 152 14683-23-9 N S 0.10

EBurcpium 154 0.10

Burcpium 158
Thorium 228
Thoriuvm 212
Uranicm

o

W

14

u

*)

U

0.10 v

U

*4

U

15585-10-1 )
: U

U
u

14596-10-2 3480

219-2-9 Trench Chara. Borehole-Soil

Note: Garma dats is in unitas of pCi/sarple.

. ZD \D(: Tab id BRRIME

4 g Protocol Hanfgxd

DATA SNEETH Version ¥eyr 1.0

Fage 2 Form DVD-DE

SMGORY DATA SECTION Versioa A.0€

Page 12 ' - Report date 01/21/04
gdante

11



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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" RicHMOND, CA mouronf

%W - SAMPLE RECEIPT CHECKUST

Client: FL R i * Date/Time recelved toog lA-\0- gg
cocho._F03:01302S,036 - ) |
Container 1D, No. SAYS 40 Requested TAT Days) 5 .0, Reseived Yes [ 1w 3
I - ' INSPECTION | '

1. Custody asals on shipping contsingr intect? | Yes [L-3+ Nol 3 NIA l
2, Custody seals on shipping _cnmalnur datad & signed? Yos ll-—]/ Neil ) ! NAT 1
3. . Custody seals on sampia containars intact? Yes{ 1 Nol 1. NIA (L
&,. Custody sasis on sample containars dated & signed? Yesi 1| Neil 1} N/A L L+
5. Packing material is: : wetl 1 Dry | “/ .
s, Number of semples in shipping cormainers __1 — . -
7. Numbet of containers par samnple: ) (Or ze8 CoC __ . }
8, Samples are in correct container - Yes[ L  Nol )
Ba Paperwork agress with sampl .? ) . Yesl Id/ Nol[ 1
10, Sameleshave: Taps | L Hazard absis4 ] Rud labets 114 Approprists sample tabais {47,
11.  Senghears:  Ingood cendition (V]  Leaking ’:‘y{mm Contalner{ } ~ Missing [ |
12. Samples we: Pressrved [ ] Notpreserved [ 7] pH Prasarvetive
13. ° Daescribe any anomafies:
14.  WesP.M: notifiad of any anomailes? 9
1B, Raceived by

Customer Sampl-; . - Customer Sample .

No. opm mR/hr wipe . No. ., csm  mR/Mr wipe
RIZFATE 4 <=4
CRAR TMe. MO
: ‘ . ‘

ion Chamber Sef. No. *  Calibretion date

Alphs Mater Ser. No. : Calibration dste

Beta/Gamme Metec Sor. No. {06 21 Caibration date __ A H-02

. e
Form 8CP-01.2, 08-04-03 ', ‘*over50 ysars of quality nuclear servioes®

00uuzy,
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Eberiine Sservices Fluor Hanford Inc.

W.O. No. R3-12-077-T6682 SDG H24859
Case Narrative ‘ Page 1 of 2
1.0

2.0

GENERAL

Fluer Hanford Inc. (FH) Sample Delivery Group H2458 was composed of two soil
samples designated under SAF No. F03-018 with a Project Designation of: 216-Z-8
Trench Characterization Borehole — Soll,

Due to limited sampls volume and high alpha activity (from Am-241) in samples B17N46-
A and B17TM6-A tha sample aliquots taken were small and thus the analylical results
have high MDAs,

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

ANALYSIS NOTES

2.1_ Tritium Analyses

The LCS and method biank were not scaled to the nominal aliquot. No probiems
wers encountered during the course of the analyses.

22 Carbon-14 Analyses

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

2.3 Nickel-63 Analyses

The LCS and method biank were nct scaled to the nominal aliquot. No problems
were encountered during the course of the analyses.

24  Selenium-79 Analysss

The method blank was not scaled to the nominal aliguot. 'ALCS was not
performed. The laboratory has no Se-79 activity available to perform an LCS,
No cther problems were encountered during the course of the analyses.

2.5 lodine-129 Analysss

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

28 Technetium-98 Analyses

Tha LCS and method blank were not scaled 1o the nominal afiquot. No problems
were ancountered during the course of the analyses,

00uug2
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Eberline Services _ Fluor Hanford Inc.
. W.O. No. R3-12-077-7682 SDG H2459

Cass Narrative Pago 20f2

2.7 Protactinium-231 Anaiyses

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

Piease note Pa-231 has neither an assigned CAS No. or FEAD Roferenoo for the
siectronic data deliverable.

28 Gamma Spectroscopy Analysea

Due to limited sampla volume samples B17N46-A and B17TM6-A wers counted
az received (1.0 sample). The gamma spectroscopy data is reported in units of
pCl/sampie. A sample duplicate was not performed. No other problems were
encountered during tha course of the analyses. )

Case Namrxtive Cofﬂﬂutlo_n Statament

“] cartify that this data package is in compliance with the SOW, both technically
and for complatensss, for other than the conditions detailed above. Release of
the data obtained in this hard copy data packags has been authorized by the
Laboratory Manager or a designee, as verified by the following signature.”

Pklan. 27 e vty
Maelissa C. Mannion Data
Sanior Pregram Manager

00G003

1
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Ovaeco

FLUOR Haaford lac. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST FU3-018-676 [Pe 1 o 1
Company Contacl Teke N r 1 Cosdie
oletns ( 1 ,6, 74 Stre Tt g 1&"1,33 " | picecon BN Data Turaarpund
Desifkation i Semplieg Locatlos SAF N ' ! 45 Days

F'm.ommuminm Bosehole - Soil Z.9 Trench C’_‘/& HEWS‘) (‘76 "1} FO)-OI: Air Quality [}

1\ ' No. : Ficld Lagbeok o, COA Method of Shipment

e Ches SIS - )" o 19IR2ESI0 Federa Exprosy

Shipped To -| Oftsise Properzy Ne. ’ BN of Lading/Alr Bill No. ‘

ERERLINE SERVICES (Fomely TMA) §Y22685Y7 076 >
POSSIBLE SAMPLE HAZARDSREMARKS - e an
Ligh Alphe conteny/Free phase CCLY desected Prescrration Nore

' . _ T o
Special Handling snd/er Siorage Typeef Comner :
. Ne. of Containeris)
Yolume $one
Sssinm(i)m
e
SAMPLE ANALYSIS
) Sampic No. Makcix ¥ Sampls Daie Samphe Teme
BIZTMEA son JOZQ! {QQ | Of Y
clulﬂ OF POSSESSION Siga/Trint Narwes SPECIAL INSTRUCTIONS Mavix *
(1) Gomma Spcc + Rackom {adim.225, Rackam- 228} Carbon. 14; Technetym99; lodime-129; Nickel 7
63; Selcaim- 78, Isctopic Frytactniary (Promctisnn-231); Tritioen - H3 belbovin
BePhdgs
LEa
o
BT 1210 2
'03 { OUO bepmrard
Iwu BpSiwd i , pbond
betined
tuw ByReroved fom DuaTim Ixnvdmmdb DwaTane oo
M'M [ DuwsTirn rd-«mt DuinTame -
LABORATORY | Recwived By T T
SECTION
FINAL SAMPLE | Diapecal Method Dpond 2y o —
DISPOSITION




Ll

IWH!OB

FLUOR Hasfosd Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-918-075 [P 1 of )
Telephont Mo, :
e 114, ot e, pirerc P | cecote G OuiaToamont
' ' TRy ; 45Days -
Desiy Sampling Locstiva SAF Ne. ¥
I 216-29 Treach Oharscerization Borcbeke - Soit 29 Trench Cafl,]l,_ ff? 9"_‘]6 H2969 o Alr Qualiey []
free Cuest . _- Foeld Lagbook No. (,z.) Metbod of Shipmest
SHIS- (07 7 (7 Fedzeal Express
ShigpedTe Offsite Property Ko, Bill of Lading/Air B N,

EBERLING SERVICES (Formnerly TMA) Y2265 770076 3
POSSIBLE SAMPLE HAZARDSREMARKS -
High Aiphe content Preservation -

. . . °
Special Handling aadier Slorage Yrpe of Conteloer :
Ne. of Containers)
Yot a
e ont {J ) b
il
SAMPLE ANALYSIS
X Sanpk No. Matrix * Sawpls Date Samghe Tine
BITNOGA soL JQ{a?ilgz WrEL)
CHAIN OF POSSESSION SigaPrint Names SPECIAL INSTRUCTIONS Maix *
: - DowTove 7
by fna b"""‘"" w30 DyiSiered - 24 | 1) Gonasa S0 - R (Radire 26, R 2201, Carbon- 4; Tocheetiom 99, Iodims 129, Mckeh {230
63; Sckenirn-19, hwnmu-mm].'[w- B 0-pad
F DeloTine /340 DT
[2-#43 /f.‘c A B el
wd F Da/Time piorg
e - l- 13-1003 15¢ ) pitetrart
rch-l!lm:\nvdhn Daze/Tuse In-na DanTuwe EE.
rawmm-uru- Detc/Time r..'.amh DenTam ———
w-,l—mr_ Dute/Time r\m‘w‘mn DoteTim
ulommv Reverved By LE DwyTine
SECTION
FINAL SAMPLE | Dopeeal Mebod Depoaed By DaxTime
DISPOSITION

A-G003-613(0303)




RICHMOND, CA LABORATORY

%w  SAMPLE RECEIPT CHECKLIST
ERvIiGEES .

Clisnt: FL E . 'o’gomm; nmlvo:_l ol e} P YRY) 3’;
cocho. _E03-018035,026 -~ - .
SAVS 103

Requested TAT th ) LLS P.C. Recelved

| Container 1.D. No. Yes

: _ INSPECTION _
1. Custody sesie on shipping contulngr Intact? YssiLt”  Nol | . NAL ]
2, - Custody ssais on shlpp.lng container dated & signed? © Yo [ldl/ No ! 1 NAT )
s, Custody seais on sample comasiners intact? Yes[ ] Nel )- NIALLIY
4. . Custody saals on sampls containers dated & signad? Yas{ } No[ ) ) NIA L l—-l-'/
5. Packing matarial ls; - : : wetl )’ Dryl L '
8. Number of samplss in shipping comtelnern: 9‘ ) . o
7. Number of comainars per samplaz ) {Or aee CoC - }
B8, Sampiss sre In comrect container vesl L+~ Nol 1
9. Paparwork agrees with samples? Yes | M/ Nol 1

10, Sampiss have: Tapa | Hazard labalsf } Rad labols [ 441 Appropriate sample labels [b(_

1. Samples are: in good cendition [ Luk_lng ‘L,I/ﬁbkon Contalnet[ ] ~Misslng [ |
12, Samplas ara: Pressrved [ 1 Not preserved [ oM Preservative

13, - Desorioe any aromaliss:

14, . Was P.ML ot
18. Racaived by

Customer Samplo:, : Customer Sample

_ No. cpm mRihr wipe No. . cpm mA/hr ' wips
! El liﬂ 5 A - e U
B3 Tédoe 2HO
lon Chamber Ser. No. - Caitretiondste
Ajpm Méter Ser. No. . _Cdlhrlgion date

' " 2L 1Y~
Beta/Gamma Mater 8ar, No. '55_:__ { . Callbestion date ___A _ O::’:
FonnsM.z.Om ' _— “over 50 ysars of quaiity nuciesr services®

G0utq2
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Appendix 5§

Data Validation Supporting Documentation
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HNF-20434 REV 0

APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST
VALIDATION v =
LEVELs _ A B e/ D E

DATA PACKAGE:

L a-'

ANALYSES | I'ERFORM ED

u--:_ v i.ﬂ-—-—hﬂ [y = = -I ——
LSAMPLES/MATRIX i B’)‘UT
- 0%
NHe-A —acl

(2 rM&e~A Sal

1. Completeness

aNa

Technical verification forms present?

Comments:,

2. Initial Calibeation (Levels D, E)

offen

Instruments/datectors calibrated? Yes No N/A
Initial calibration acceptable? Yes No N/A
Standards NIST traceable? Yes No N/A
Standards Expired? Yes No N/A
Calculation cheek acceptable? Yes No N/A
Comments:, '

Al
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1INF-20434 REV 0

3. Continuing Caiibration (Levels D, E) IZ'{A
Calibration checked within required frequency? Yes No N/A
Calibration check acceprable? Yes No N/A
Calibration cheek standards tracesbie? Yes No N/A
Calibration check standards expired? Yes No N/A
Calculation check acceptable? ' Yes No N/A
Comments; '

* 4. Background Counts (Levels D, E) , @A
Background Counts checked within required frequency? Yes No N/A

- Background Counts acccpablg? Yes No N/A
Calculation check acceptabic? ' ‘ Yes No NJA
Commentss, :

A2
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HNF-20434 REVO _

5. Blanks (Levels B,C, D, E) ‘ ONA
Method blank analyzed within required frequency? ' { %a go NA
Method blank results sceeptable? Yes Mo N/A
Aralytes detected in method blank? Yu& A
Field blank(s) analyzed? Yes No N/A
Ficld blank results acceptable? Yes No %
Analytes detected in field blank(s)?.. Yes No _
Transeription/Calculation Errors? (Levels D, E) Yes No(N/A)
Comments;,

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E)

ONA
LCS /BSS amalyzed within required frequency? @o N/A
LCS/BSS recoveries acceptable? CY o NA
LCS/BSS traceable? (Levels D,E) Yes No )R>

. LCS/BSS expired? (Levels D,E) Yes No WAD
LCS/BSS levels comrect? (Levels D,E) Yes No@A>
Transcription/Calculation Errors? (Levels D, E) Yes No €A
Comments:, '

7. Chemical Camrier Recovery (Levels C, D, E) ' @ﬁgdoﬁ
Chemical carrier added? (Tero N
Chemical recovery ac:_:cptablc? /’_ o NVA
Chemical carrier traceable? (Levels D, E ) - = N

A3
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HNF-20434 REV 0

Chemical camrier expired? (Levels D, E) Yes No @
Transeription/Caleulation errors? (Levels D, E) Yes No @
Comments:, i

WGfPr' 05 CAdrriem i Tr;tum anallrsfs-

8. Tracer Recovery (Levels C,D,E) EIMA

* Tracer added? ' Yes)No N/A
Tracer recovery wceptabie? ' Yesy\No N/A
Tracer traceable? (Levels D, E) : & No(iA)

. Tracer expired? (Levels D, E) Yes No(UA)
Transeription/Caleulation errors? (Levels D, E) Yes N@

Commentss__

9. Mauix Spikes (Levels C, D, E)

Matrix spike analy2ed?
Spike recoveries acceptable? HF-..
Spike source trazeable? (Levels D, E) e

Spike source expired? Levels D, E)
Transeription/Caleulation Errors? (Levels D, E)
Comments: ‘FE"‘ Te-97, Tc-9m fmcér—' WwaS

M.xim}_&gmylﬁ'f& f)’mJ_Q-C—C‘Pfd‘A/? -2 C vRIYEC
eere ofhThned . : /

F.OV"BHA ﬁ(:_o ma«-ks x5 Al er ¢
CIS-th I,.‘J’_[‘V\S'}‘PAJ -.UG‘ M.S.

ﬂ"ot . No F/Ejs r--?mr-??c/ Pe,-

A4 Any reswl’s
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HNF-20434 REV 0

10. Duplicates (Levels €, D, E)

ONA

Duplicates Analyzed at required frequency?

RPD Values Acceptable?

Yes /No N/A
Yes)No N/A

Transcription/Calculation Emrors? (Levels D, E)
Comments:,

Yes No(Ua)

Il-. Field QC Samples (Levels C,D E)

" Field duplicate sample(s) analyzed?

" Field duplicate RPD values acceptable?
Field split sample(s) analyzed?

Field split RPD values acceptable?

Performance sudit sample(s) analyzed?....

. Performance audit sample results acceptable?
Comments:

12. Holding Times (All Jevels)
Are sample holding times acceptable?

Comments:,

{ ch)No N/A

A5
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FINF-20434 REV 0 \

anNa

13. Results and Detection Limits (All LEVELS Jovvoscsmssarmnscer e
Results reporied for all required sample analyses? @n N/A
Results supported in raw data?(Levels D, E) Yes No g&D
Resulis Asceptable? (Levels D, E) Yes. No fVA)
Transcription/Calculation exrors? (Levels D, E) Yes No(QUA)

MDA's meet required detection limits? Yes @ A
Yes No

~ Transeripion/calculation exvors? (Levels D, E) @
Comments: MDA (o~ Te-59 44 %%Mf&c
RITML~-A was /gf;C: G vs 15 aC A RO L.
v 7 ed { 4 q

A6
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A-7
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Appendix 6

Additional Documentation Requested
(Quality Control Data)
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SAPFLE DELIVERY GROUP H2459

EBERLINE SERVICES/RICHEXOND

7662-004 Method Blank
METHEOD BLANK '
SDG 2862 Cliext/Case no Hanford SDG_H2459
Contact Melipga C. Mannion Contract No, €30
Lab pample id R3312077-04 Client sample id Mathod Blank
Dept sampla 14 7662-004 Material /Matrix SQLID
SAF No PQ2-o03§
RESULT 3¢ ERR MDA RDL QUALI~ .

AMALYTE CAS NO pCi/g  (COURT) pCi/g pci/g FITRE TEST
Tritium 15028-17-8 0.173 0.62 1.0 400 R+ K
Carbon 14 14762-75-5 =~0.331 0.58% 1.0 50 v c
Wickel &3 13981-37-8 "-0.018 0.52 0.68 30 e ¥I_L
Technetium 9% 14133-76-7 —_—D. 238 0.18 0.69 1s . U e
Iodina 129 15046-84-1 -0.001 8.25 0.587 2.9 U I
Selenium 79 15758-45-9 —=0,B62 0.85 1.5 10 o] SE_L
Protactinjum 231 PR=-231 -0.002 0.007 C.016 1.0 *1 PA
Potassium 40 135966002 T 28 . 1} GAN
Cobalt &0 10158-40-0 u b | 0.050 v GAM
Cesium 137 10045-97-3 U 1.5 0.10 e f GAM
Radium 226 13582-63-3 u 4.1 ) GAM
Radium 2239 15263-20-2 U 9.6 o GAN
Buropium 152 14683-23-9 u -—sa4 0.10 v GAM
Europium 154 15585=10=-1 U 6.9 0.10 i GAM
Europium 158 14391-16-3 U —4.0 .10 u GAM
Thorium 228 14274-82-9 e 5.2 o GAM
Thorium 232 TH-2)2 v 9.6 v GAM
Uranlum 235 15117-56-1 u. 6.4 9 GAM
Uranium 236 T-238 1] 270 L+ GAM
Americium 241 14596-10-2 ¢ 4.4 v GAM

219-2-9% Trench Chara. Borehole-Soil

QC-BLANK #463%2

Page 1

STOOXY DATA SECTION

Dage 8

Lab id BBRILNE
Protocol Hanford
Version Yer 1.0
Form DVD-DS
Versioa 3,06
Repert date £1/31/04

D0uittz
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EBERLINEKE SERVICES/RICHMOND

SAWPLE DELIVERY GROUP H2(59

76462-003 : Lab Control Sesple
LAB CONTROL SAMPLE
00 7842 Client/Case no spnford  _  EDG K24%9
Lab sample id RSI2077-03 Client sample id Lab Control Semole .
Dept sawple id 7642-D0Y MaterialMatrix |oLe
SAP No FO3-DIS_

REURT 20 ERR oA ROL QuUALT- ADDED 20 ERE  mEC 3¢ LNTS PROTOCOL
AMALYTE pCi/e  (COMT)  pCisg  pCisg  FIERE  TEST pCisg pCise X CTOTAL) LINITS
Tritiun 230 3.3 1.1 400 u 21 10 92  85-115 B0-120
Carbon % 816 1} 3.1 $0 < &8 2 o7  84-116 B0-120
aickel 63 130 2.3 o9z 30 NIl 138 5.4 9 B4-116 B0-120
Technet {um 99 120 2.8 056 1§ e | 128 4,3 00  83-117 80-120
lodine 129 138 1.3 1.6 2.0 1 127 5.1 106 B3-117 B8O-120
Protactintum 23t 5.6 0.4k 0.017 1.0 A [ 9.98 0.4 _A? e%-111 80-120
Cobalt 40 20 13 ~&r . 0.0 GAM | 262 10 92 77123 80-120
Cosiun 137 8 12 25 0w oo [ 2% T N %%  T7-123 B0-120
219-2-% Trench Chara. Borehole-Sofl
aC-LCE #4351
Lob id EORLNE |
Protocol panford
LAR COMTROL TAMPLES Version yer 3.0
Page 1 form DYD-LC
SUMARY DATA SECTION verslon 306
Page 9 Report cdete 01731706
¢ouitd
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EBERLINE SERVICES/RICHMOND
SAPLE DELIVERY GROUP H2459 '

T6b2~005 B17bb-A
DUPLICATE .
06 7682 £lient/Case o Hanford 300 _n24%0
Contact peligsa £, Nanfon Comtrmet jo, 630
DUPLICATE ' ORIGINAL

Lab semple id R31R077-05
Dot semple id 2862:009

Lab semple Id RY12077-01
Dept sample id 7862-001

Client sample id B1TN44-A

Location/Matrix Z-9 Trench, C3426 SOLIp

‘ hecolved 12730703 Collectoc/Maight 10/20/03 10:20 1,72 8
Xsoliae 200,0 __ X solide 00,0 Custody/SAF ko FQE-DIB-O7S _ FOR-Q0M8
DUPLICATE 2¢ ERR MDA oL QUAL}= ORIGINAL 20 ERR MDA QUALL- RFD 30 oY
ANALYTE ptisg  (COLMT) pcize ptisa FIERS TEST pCiszg (COUNT) pelse FlEns X 70T LINIT
Tritium 12.6 1% 3 400 u [ ] «1,10 16 26 '] -
Carbon 14 -1.62 13 2 50 ] [ 5.18 " 24 ] .
Kickel &3 425 139 £n.__ 3 ] NI_L| 308 560 30 WV -
Technetiun 99 23,2 R T S | 1€ 12.0 5.2 % 3 &
loding 129 0.5 7.4 JAr . 2.0 1] 1 0,393 9.4 - P | .
seleniun 79 oes . 13 22 1 v SELL] 213 1 2t U .
Protactinium 231 0 10 2 %0 u A 0 3.5 A v -
219-2-9 Trench Chara. Borehole-Soil
aT-pLPHt 44353 Hoter Gasms datk is in unitas of pCi/sesple.
Leb id EORLNE,
Protocol lanford
DUPLICATES Version Yer 1.0
page 1 Form DYD-DUP
SUSNARY DATA EECTION Version 106 ____
Page 10 Report date Q131704
V0unutld4

30




EBERLINE SERVICEES/RICHNMOND

SANMLE DELIVERY GROUP 2439
Test IO Matrix SQLID Client anford
s 2862 LAB NMEXTHOD BUNMARY tontract Mg, &30 .
centact Yglises G, Nennion . TECRNETIUN 99 1N SOIL Contrsat SOG N24%9
BETA COUNTING -
RESULTS
a8 Rib  GUp- Techmtium
SAPLE ID  TEST FIX PLANCNET CLIENT SNPLE 1D o9
Preparation betch 7080-%164 .
R312077-01 Téd2-001 BiNds-A 18.0
R312077-02 T642-002  BI7THG-A 5.8 u
R312077-03 Té42-003 LS CQC IDmGA3S1) ok
R3I1207T-04 Thb2 - 004 BLK (GG Ipeig)32) u
R31207TT-05 . Teb62-008  Duplicate (R312077-01) ok
saminal veluss and [{mits frem methed abls (pCi/fp) 15
219-2+9 Trench Chara, Borshole~Sail
METHCD PERFORNANCE
LAB. RAY  SUF= ROA ALIQ  PREP DJLU~ YIELD EFF COUNT FubtM DRIFT DAYS - AMAL=~
SANPLE 1D  TYEST FIX CLIENT SAWPLE 1D pCi/g [} FAG TIOM X % min keV Ke¥ HELD PREPARED YIID  DETECTOR
Praparstion batvch TUBO- 164 2 prep errer 10.0 X Meference Lab Motebook 7080 pg. 154 : :
R312077-01 BINN-A 1% 00455 ™ 50 9 01/715/04 01719 GRB-203
131207762 BIrIRG-A 6 p.o32e % 50 83 01/15/04 01/20 ca9-222
R312077-C3 LCE (G 10=44351) 0.5  1.00 o4 50 01715704 01719 GR$-230
R312077-04 BLK {QC 10=44352) 0.0 1.00 76 50 01715704 01/20 CR3-223
1312077-05 Duplicate CR3I12077-01) _3p 0 0428 3 50 92 01715/04 01720 oRS-224
{QC 10=44353)
maninal valuse and Linits trem method 13 1.00 20-105 50 180

PROCSOURES  REFERENCE
- 021
Cp-002
cP- 003
(= gf8 1

TCOV_TR_SEP_LSC
Preparation of Tc-99m Tracer, rev 2

AVERAGES £ 2 SO
Rt S SANPLES

Lo T JU R . T T
TIELD B s 19

Q.C. Preparation, rev & .

Addition of Carriers ard Tracers, rev S
Techretium-99 Purification of 301l or Resin by
Extraction Chremategraphy, rev 0

Kaavy Elamnt Electroplating, rev T

WETICD SLwARIES
Page 2
UMSURY DATA SECTION
Page 1%

Laby §cd ERRANE
Protocol Mantford
vVersion Ver 1.0
Form QVD-IME
version 3,06
Reporg date DI/31/00

Gosstr1y
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Test H___ Mateix SOLID

EBERLINE SERVICES/RICHXOND

SAWLE DELIVERY GROUP H2459

"Client Hantord

s05 7842 LAB METHOD SUMNARY Contract Yo, $30
Contact Mpliggs £, Maepion TRITILM [N SOIL Contract SDG N2439
LIQUID SCINTILLATION COUNTING
RESULTS
LA RAM  BUPp- :
SAWPLE 1D TEST FIX ‘m‘l‘ CLIENT savriE 1D Tritium
Preparatien batch TO80-184
R312077-01 r682-001 B1Nb6-A u
R31207T-02 1642+ 002 B17TNe-A u
31207708 7652-003 LCS (08 10=44351) ol
R312077-04 PEA2-004  BLK (&C 1Dwi8352) ')
R312077-03 T642-008 Dupl {cete (R312077-01) . v
Ncminal valuss and [imite from method ELs (pCl/g) 40D
210-1-9 Tranch Chara. Borehole-sofl
METHOD PERFORMANCE
Ll AN SUF- DA ALIQ PREP DILU- YIELD EFF COUNT FullM DRIFT DAYS ANAL =~
SNPLE 10 TEST FIX CLIENT SALE [D pCi/e FAC YION X X nin kev Xe¥ MELD PREPARED YIED DETECTOR

Preparation betch 7080- 144

2 prep ecrer 10.0 £ paference Lab Sotebook 7080 pg. 1564

01709704 03710 L8C-004

£312077-01 BINNE-A % £2.0611 100 120 a
2312077-02 81TTRé=A 41 2.0255 100 120 73 01709704 01710 LSC-004
312077-03 LS (0L 1D=bA3SY) 1.1 1.00 100 120 © 01709704 C1/10 LSC-004
RI2077-04 BLK (R [D=&4332) .0 1.00 100 120 01/09/06 01709 LSC-004
2312077-05 oupliceta (R312077-01) B  0,0450 100 120 &2 01/05/04 01710 LSC-DO4

(0L 1D=&6353)

Nouinel valurs and limits from methed . k0O 1.00 a5, 180
"PROCEDURES RBFEREMCE  TRITIUM COX _LSC AVERACEE £ 2 SO LT W, [ S . - S
cr-251 Tritiuw/Carbone14 Oxidation, rev 3 FOR 5 SAMPLES TIEWD 100 e __0
Lab fd SORLNE
Protocol panford .
METHOD SUMARLES version yer 1.0 _
Page &6 Form DYD-IMS
SIONKY DATA SGCTION - varslon LS
Page 8 Report date D1/J1/06

Ceren
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