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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. 

Technetium-99, Tritium 
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 
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 Narrative and Chain-of-Custody Documentation 
Data Validation Supporting Documentation 
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:.0l, App. B. 

All holding times were met. 

Blanks 
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• 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 DOE/RL-
2004-42 to ensure that laboratory detection levels meet the required criteria. 

The MDA for the determination oftechnetium-99 in sample Bl 7TM6-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 oftechnetium-99 in sample Bl 7TM6-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). 
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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 , 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 

UJ 

J 

R 

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. 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: H2459 REVIEWER: DATE: 6/15/06 PAGElOFl 
JR] 

COMMENTS: No results were qualified. 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
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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 B17TM6-A 
Remarks 
Sample Date 10/20/03 10/29/03 
Analysis Date 01/12/04 01/12/04 

Radionuclides 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 = 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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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Eberline Services Fluor Hanford Inc. 
W.O. No . . R3-1:2~77-7662 SDG H245S 

Case ,Narrative Page1of2 

1 .. 0 GENERAL 

Fluor·Hanford Inc. (FH)Sample Delivery Group.H2459 was composed of two soil 
samples de.signated·under.SAF. No. P03--018 with a ·Project Designation of: 216-Z-9 
Trench Characterization• Borehole - Soil. · 

Due to .limitedsample volumeand high ·:alpha activity {fromAm-241) in sample.s .. B17N46-
A and B:17-TM~-the..sample,aHquots taken were small -and thus the anatytlcal results 
have high MDAs. . . 

The samples.were ·r.eceiveda.s ·s~ated,onthe Ghain-of-.Custody documents. Any 
dis.crepahci.es arenoted on tnei':Ebe.i:fine'ServicesSample Receipt Checklist. 

2.0 Al\,IALYSJ:S NOTES 

2,1 Tritium.Analyses 

The LCS and method b),anl<,-were'.not·scale'd to·the.nomfnal aliquot. No''problems 
were ·encountered during the course ofthe analyses. 

2,2 carbon-14 Analyses · · 

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

2,3 Nic:kel.:&3 Analyses 

The LCS and method blank,Were not sca.ted~to the •nominal aliquot N.o problems 
·were encountered<during•the.course ofthe analyses. 

2.4 Seleniun;,~7$ Analyses 

The method blank was. not scaled to the nominal all quot A LCS was not 
performed/ :rrbe Jaboratory has no Se-79 acllvity available to perform an l..CS. 
No other prQblemswere encountered during the course of th'e analyses. 

2..5 lodine-'.f:2.9 Analyses 

The LCS·a.nd rtiethod blank were not scaled to the nominal aliquot. No problems 
were encountered d.urir,ig the course of the analyses. 

2.6 Technetium~99Analyses 

The ~CS and method blankwere not scaled to the nominal aliquot No problems 
were encountered during the course of the anatyses. 
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Eberline Services Fluor Hanford Inc. 
W.O. No. R'3.JfW77-76S2 SDGH24S& 

Case Narrative Page 2 of2 

2.7 Protaetinium~23,1 Analy,ses 

The LCS•and method blank were not>scaled to the nomina.l aliquot No problems 
were encountered during'the course of the analyses. 

Please n ote Pa-231 has-nelther an assigned CAS No. or FEAD Reference for the 
electronic data deliverabJe. 

2.8 Gamma Sipe,ctro_scopy Analyses 

Due to limited. sample volume samph:!S B17N46-A and B17TM6-A were counted 
as reoeived·(1 .0 sample) . . The gamma spectroscopy data is reported in units of 
pCUsampl'e. A sample du,plicate-was riot performed. No other probl.ems were 
encountered during. the·co1.1rs-e -of the analyses. 

Case Narrative Certification Statement 

"I certify that this ·da.ta package is tn compfiance with the SOW, both technically 
a.nd lor completeness, ·for othe_r 1ha)'l the conditions detailed above. Release of 
the -data obtained in th1s .hard copy data,pac.kage h.as '.been authorized by the 
babor.atory:Man'.lger or·a .desi$Jnee, as )l'erified ~y the following signature." 

--
/?'luc,' /?J&!c: 

M.elissa c. Mannion 
Senior Program :-Manager 

1· 
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Special 1b ndling ~ntl/or StorAge ' 
No . . otCl>•talnrt(s) 

I 

Yollllll t 
it 

... 
s«i:m(I)[• 

Spo:ld . 

SAMP.L.E AMLYSLS 
l11WllnJQ~ 

S8!l!p~Time 
, l Sample No. Matrix• . Sample Date 

BH.N4&A SOlL J~ltJD/o flJ 
Ji)~{) .. . . . . . . . .. ' . • • . 

. ' l 

... 

. 

CHAIN OffOSS~SSlON SfgRIPrlnl 'r'<All!U S.PECIAL INSTIUICTIONS Matrix* 

Rm~~ . l>•1tllim• V,;$~ R«dml ~)'/'Sl<lroi! lo Jl..:r& Oafo'I'UTI, IOI 
\2.rt,-'~~ . -"("'/4 l ~I. L. i · J""' i/.,l:,~-(J">. 

(I) Oanan1Spoc• Radi,m1 (Rai!fo11>-226, Rs.iimn•izgl: C111ioo•l 4; Tcdmt!iu,i,.99; loilin~•129; Nkktl• • -l'<il. 

6),S,1,J\ilfjjj,,19; r.,1toplt l'1oca.c,lnfo1~ {Prcmiinion>-2.ll ): T1i1iom-H3 ut..-NJ i1t.tit 

R;linquishodBy/Rtr.dFLL.r Dmlf•m• l!5NJ Rrcriml By/S1"r~3 ~ /2 0 • D,,dflnle . 
!:><&UJ 
S~'9&d,l;t~ 

l:Z-6J 1.l..,_d _."'1 ·- . /;}~-.i"..J .... . . -- I\ .J::, -v W'•Wt~ . . a,o;, 

RdrtJIT8b1tWv.d rro.O llaltffirn• R~/S1°'1t. IJ -[ 0 -~mfon J 
!<riot 
M•Orf.t~ s,.,,fd, 
ot,o..., Liq,W, 

Rclii,quilbed By/Rt~ved 'FIQlll Ol.teflfi.ie Recoh't~ By/SiO(,rlA D.iet:riine r-r..... _,...,.,. 
Lrl~ 

Rdin<.lollbe4 lly/R_,iW!V<d Fi<im llalt/TIClll Rtql,-<4. B)'Srorc,J ti, o,~'Tim• V•V'-
, JC"(i,t.s 

Rcllnqoll~ lly/Rtm:,,-cd f 10111 o.tt/Tim, .R=lvtd' By."Su>red u, Di1<>'ront 

--.... _. .... .LABORATORY 8«,ei,cd By Titk 0.teffim• --· StCTJON 

FlN,\LSAM.PUl Di,po,alM.t!lc<I ~)'ly Oaitli'mi• 
.l:JiSros:trlON 

A-6003-618(03/03) 

- -----·----------------------- -~ -------"'------·----·······-- ·····---·-



C.lieflt: 
'FL I< 

CoC No. Fo 3' ~oJ 

RIGHMOND.J CA LABORATORY 
SAMPLE RECE.IPT CHECKLIST 

· Datemme recelvec! 

z -01 ~,o 
I 

r£ -
!•CO 

Container I.D. No. $A¼.JS •\ (B- .Rsoue.irted TAT (Davsl LlS P.O. Re~&lved 

INSPECTION 

1. Custody so.ils on shipplng contain~ lniact7 Yes [\..--1"'" No [ ] 

~. CusWdy seal:. on sh\pplng container dated & slgnad7 Yes [ ~ No [ J 
' 

l;t -\0 -~ 

Yes [ J No f J 

N/A [ 1 
N/A [ J 

Custody seal-s on &ample. com:aJne-rs im:act? 3.. Yes [ i No I } . N/A l t,;l:-' .. 
. Custody sea~ on :sample cantainent dat:ed & slgnecn 4. Yos [ l No'[ J NIA C ~ 

5. Packlng ma,terie.l is: 

l 
Wati 1 Dry! -~ 

6 . Number cf sampl6$ In idtippl:ng contl!llne'r: •. 

7 . Numb11, of corrtl!llntin; per !)ample: 
) . 

(Or see CoC } 

8. Semples ore in correct containei' Ye:i { ~ No! l 

·'.9. ?apB~Ori< agrees with sc/47 Yes L ~ No f J · 
i 

_ Samples have: :rape f ·_ H~ard 7- l R~d Jabo.ls [ Appropriate sample labels [ i--r: 10 .. 

So11mploa 1:1re: ln good condition [ J l.aak)n11 ~roken Container [ , , . J - Mtnlng r l 
12 .. $amplllli are: Pl'.~Hrv&d { l Not pra&e:ved l · pH Pte&ervll't'.1ve 

1.3. Dem.rJbe pny 'ilmlniatin: 

J4. Was. P.M: notffzf any 11nomella1,? Ye:s [ ) 'No I l Date 

\J--l D-o-5-,nme: I c:, or'\ , 
15. Received by. 1 ;.. · r;, Date: 

- -, 
Customer Sampte_ 

No. epm mRfhr wipe 
Customer Sample 

No. cpm mR/ht w ipe 

e; i9:»n ,-ti 
· ~ l=t, \Me ~ 

Zyo 
-t YO 

Jon Chamber Set. No. -----,--------­

Alpha Meter Ser.· No~ 

Beta!Gemrna· Meter S.r. No... _l_G,_b.::..-L! .... l __ ( __ · ---

Form scP-01.2,. oe~o4-0.3 

18 

Callbratlon date ________ _ 

Calibration dale ________ _ 

Csllbratlon dew _ .... J...,-_1 Lf_. ---=.O(S:--;:,,· ___ _ 

"oVfJI' 60 ye11ra of qul#llty ntJcle(Jr ssrvlces" 

--



? 

Appendix 5 

Data Validation Supporting Documentation 
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API'.ENDIX A 

RADIOCHEMICAL DATA VALIDATION' CUECKLIST 

1 • . completeness··,-······-·--·········-···-··· ... -.............................. . , ............. ~. . .•• • NIA . ~ . . 

T-echriical verification forms present? .............. ..:.7' ............. :...._._, ... ,m-••· .. ····•·······-·@o NIA 

Comments:· . 

2. InitinlCalibnrtion (Levels D. E) ................................................................ , ..... ,, ........... , .. , ~A 

' Insttuments1dct~ctors .calibrated?·····---··· .H ................................... ········-···················· Yes No NIA . 
Initial ~tibration .acceptable? .......... _ ................................................... _ ................... Yes No NIA 

Stan~ds NIST ,tr.ice:i:blc? ......... •·- ··--······---··•-·······-········-·-·· ........... --...... : ...... ..... Yes No NIA 

Stin.chi?ds ·Expired? ......................................... ·-·················· .. ··-······--······---············-··yes No NI A 
Calculation ch.eek acceptable? .................................... , ............................. _ ................ Yes No N/A 
C-Ommcnts:. ______________________________ _ 

20 
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.3.-.· Continuing:Calibration .(Lev:els]},:·E) ·······-·--················-···••m ..... ·-···············-·······•··•··-·-~ A 

Calibration checked wiiliinrequired,frequency? .•• - ................. ~ ...................... .-....... Yes ·No NIA 

calibration ch.eek acc~tible:? ········-···:-·:···· ........ --.-·.··· ........... ~ ..••.• _ ..... _ ............... Yes ,No NIA 

. Calibration 'check.si.,;ndards traceal;,le? ~ ............. ·-········· .. ··-· .. ··········-·--· ... ··--·-···Yes · ·No. NIA 
Ca1ibrati,on·Q~cksfu:ndards·cxpircd? ........................... ,.. .......... - ...................... - •• - •.• Yes No NIA 

. . : .. 

Calcu_lation.ehcck aeeept:llife? ................. : ........................................... _. ••••..••••••• - ....... Ycs, No .NIA 
. 'Commenu:...:._....;. __ ....:...,...;_ _____ ,....,..:-c-__________________ _ 

4. , Bae~ground Co~ts·(Level5cI>. E} ........................... ··········--·······--·····-····-···•-·-••-----6A 
- Baek~wid .Counts ehecked,within-required .frcquency? ........................................ _.Yes .No 'NIA 

. aic~~d-Counts,ticc.eptabl;?..~ ..... ~.:~ ... ~~-·~-... -................................................ _,.,Yes. '·No .NIA 

·Calri~l:itio'~dt~k'~cccptat:il~? ~ ......... : ..• ; ......... - ..... .. : ................ .:. _____ ............... _Yes No N/ A 
. ··'· ... , ' . .'. ., '. 

· Comments:. _________________________________ _ 

1· 

I 
l 
' 

;.• - -....;_....:.;. __ ...;_ _____ ~------------,---------------.,....,... 
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5. Blanks{I:.c:vc:ls B, ,C;. D, E) ·············~········••··•············· ····•······- · .............. - ................ _ ........ • NIA 

• Methodblank:analyzcd within tt:qtll~d frcquencf? - ......................... - .................... ~o NIA 

Method biank:~sults•nce:ept1ble?· ................................................................................ ~o .N/;,, 

~~ytes·d~cctod in. m:thod blank? ·•·•··•·····•··-........................... ................................ Y cs~/ A.• 

Field l;,lank(s) analyzed .. _ .......... - ... ·--······--·········-------..................... , ....... .._ .............. Ycs .. ~/A 
Fiel~U,lanl: rcsults acceptable? ................ -.:. ........... - ................... .............................. Yes .No. €i;.:> 
An::t_ljes~etected in:fieti:l blar:tk(~)? .............................................................................. Yes , No@ 

Transeription/Calcul~ion Errors? (Level~ D, E) ......................................... - .............. Ye~ N@) 
'Comments:. ___________________________ _ 

6 • . :~ratory C':mtro1 S~ples or·Blank Spik<i Samples (Levels'C,,D, E) ......... -···--·····-· • NIA 

. LCS:IB·,·. ~S ~lyzed within rcqurrcd'frequency? ··•- .. ·•··-··-·····-··········· ... · ........... _.(!_~)fo NIA 

L<;Sl@SS rccoveries:accc:ptable? ·-····--····· ................................ _ ......... __ .... _ ...•.....• ~.®"o NIA 

LCS!BSS trnc~ble'!{Lcvels: P.E) .... ·- ········--····- ... ,·--·~···-·-··-·····-··--···-· ..... ____ Yes No .~ 

L~!B$S·:e,xJ1ire<;!? (Levels, P,E)," .. ···-·-········•.•······· .. -·.-........ -. ................................ _ •• Y<:s N,o @::> 
LC~/BSS Jevcls correct? (Levels D.E) .,_ ...................... ._ ........ - ...................... - .......... Yts No~ 

TtanSC-ription/~lc:ulation Errors? (Levels D, E) ........................................................... Yes No filD 
Comments: .... , ___________________________ _ 

7. Chemical CanicrRcro=cy (Levels c. D. E) --···-···-·-·-··-···-····-·-·---··--·~dol. 
Cbemu:al carrier a<l.de.d? ......................... - ........................................................ ._." .... ~o NIA 

C, h . . emtea. · . • · · ·. hec·o.very..acc. ~ .. !ta·. ble?.~-···.,···•··.· • ........... , ........................................... ..... - ..... ,~ •.. , · · No NIA. 
. - ' /GU:--, Chemical eatrlertraceable? (Levels'D. ·E >····-·-··-"*·•··· ............................................... · es No~· 

A-3 
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Chemical car.ricr=:<pired? (Levels D. E) ........................... ._ ........... ·-···················-····Yes No ® 
Transcription/Calculation errors? (Levels.D, £) ............ _ ............................................ Y cs No @ 
Com.m,ents: __ ------~------------------

Wa re.,.. o.5 c.q r rt -er-> , ,,., t r-~t,vt~ qtzc..f;- s 1!.s . 

S. Tracer Recovery {Levels C, D, E) --·-···· .. ·---············· .. -·.-· .. ····-·-··--······--·············• NIA 

Tracer added? ·····-··········-·····- ·····-- ····-·-··-··-·-·······-········-··········-······ ......... .-~No NI A 

Tracer recovery acceptable? .m ... •-··-···---··-·····-·······""···--····-··--·· .. ············~No NIA 
Tracer traceable? {L-eve.lS:D, E) ............................................................................. ~ N~ 

· Trac.er expired? (Levd.s D, E) ............................. ·-····· ................................... , ............ Yes N@ 

Tmnscription/Calculation errors? (LevelsD. ·E) ..• •..... ·-·····--·····-· ........................... Yes N~ 

.Comments~---------------------------· 

Spike source cx.pin:d? Levels D. E) .............................................................................. Yes No 

Transcription/Calculation Errors'? (Levels D. E) -······- ·······~-···········-·····--············· Y cs No 
T'<::-- '1 <t Tc ~ 7 1t--i. w c....s 

~ 

_s o-.5 C A \" [:1 € f-, n.$,J. uJCi'.S 

-lY' ·~ ti .s. . ' 

I 
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1-0. Duplicates (Lev·clsC, O, .E)-······-· .. ··-····-·· ................. - ... m ............. - .... .... ·-·-···· .. •••••• NIA 

Duplicate$ Amuyzed at-required frequency? .......... ·-··· ....................... - .•.••. - .. - ........ ~o NIA 

RPD -Valaes Acceptable'? ............ _.,_··---····-··-·· ......................... _ ......... _ .............. @No NI A 

Transcription/Calculation Errors? (Levels D, E) ................. _,.,m••···-··-.. ··········-······:Y:es No@ 

Comments:'----------------------------

11. Field QC Sompl0$ (I&v• C, D EJ .. -·-··"··•-··-··-········•-··--·--·-··-··· .... ~(. 

:FicJd-duplicate$ample(s) ':lfiillyzed? ••••••....•••• ., ................ "-··----··-·· .. -···· .. ;············" Yes@)NIA 
· Field dupli~te RPD, \'lll\les acceptable? ...... ., ....... -,_ ......................... ... _ ............ , •• _ ....... Yes No· @), 

~ .eld split sample(s)~ ---.... ·-··-.. ··•· .... ·····-··-·· .. ·-······--·-··-·---Yes ~11/6-L 
Ficki,spbt RPO ,ralues. acceptable? ·····--· ............. - .... , .............. m .............................. .. Yes . -~ VI .\ 

. Performance-auditsample(s);i.rm\y;z;~? ............................. - .. --.......... - ..................... ~Ycs ®i!._A 

. Performance audit srunple results acceptable? •..••• - ........................... --··-···--·····-··--· y cs No® 
Comments . ._· __________________________ _ 

12. Holding Times (All levels} 

Are sample holding times acceptable'? ...................................................................... ~No NIA 
Comments= .... · __________________________ _ 

A.:5 
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,-t.3.~ es.uJts and Detection Limits .(All Leve.ls ) •.••• •-M••· .... ··-·······-•-·m••-·•············•"·••········· • NIA 

.Resultu-e;rted.fo::lteq~red sample analys~~.-~ .. : ..... ~---~·~-~==··~:. __ ··-····-~o -~~ 

..Results $~ppot:ted in raw . .data?(Levels.D, E).·-·····--····· .. ··········--··· ... - .... _.._, ...... Yes No~@ 

. Results ~~ccp~ble? (~'1e1s D,E)·- •-··-.... .:...-..................... -,.----···-• ·- ··•·--........ .Yes No_@). 

:r ranscnptlon!Calculat1on err-ors?-(Lcvcls D, E) ····•~m••··· .............................. --...... .Yes. No ® 
MDA•1,;meet Tequired.detection limits? ·-•··-·-.. ···~ .................... _ ............ ---·-·--Yes~A 

-TJ'l.Jnscription/cnlculation.en:ors?,(LevelsD •. E) ..•••••. "" ...... w ,, . .. ....................... . _ • ._ ..... - • .Ycs .N o.~ 

.:eo. ,._,.,~~~J::·z;/~[:{'.~·~-;,-;f)futj,f;o, - . Bt:1m-'- w s ... {<; v~ ............ - C. D 

' ; 

-... , ... ..., ............ _. _______ _ 
-- ..,,... ... _. __ ,....,_."'811111,~-----·-·-·•-<·--·•·• .. ·• ... •·-, _ ...... __ ..., ___ ,.,..,. ___ ..... 

., ··•w .,.,.,,.-.,...,.~~---• .......... ---¥ -~,r ..._,,,__.,._._ ___ _,....,_ 
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Comments:. ___________________ ~ ----------
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EBERLINE SE~VICES/RICHMOND 

756:2-004 Ms'thc.d. :JUe.nk 
M .E .T H O D B Ii A M K 

· SDG -"7"'.6'""6""., ________ _ 

contact Melissa c. Mannion 

Lab ,sample .• id: !s31zo7 7-•Q'j 
· '. :oept sanii;,le . .id'· 766·2''-~0J:M : · 

Tritium . 
· Car.bO--i ·14 

Nickel 63 
''.technetium 8 .9 · 
-rocline. -'129 

· selenium 79 
' P.rota'cti:l'l:i'Ulll 231 
. tP~ta4,sium 40 

Cqba1't ., 6Q 
Cesium . 13'7• 

:P.adiuin ·226 
Rad~ilm 2~8 
EUropi um. 15~ 
Europi.um ·1,54 . 
.Europium ·J:S:5 
Th<:>r:i;um S:22'8 

·.Thor:l.um. 232 
.. l.lraC::ium 235 

· • •. uranium ,.23a 
~er id \:Un 24 l.. 

· 10;02s-1,-a· 
. ' J/4 7:62- •75-5 
.:t-3981~31~8 

" 1Al3:F7_6-7 
c1504·6-.,84-l 
157,,58-~5-9 

.. J;>J\.-,23-1 

13.965- 00.:.2 
10-198-40..:l;­

·. 10045-9'? '-3 
. 'l :3.982 - 63-3· 

J..S:2'6.2 --20-J. 
1.4683- .23 - 9 
'1558S-l.O-l 
143-91-16-3 

' 1 -4 -274,.;,:8.2-'~ 

·-TE:~23-2 

15.:1,J. 7-96 - 1 
;u~2as 
•1459.6-1'0-2 

,219 "'- Z -' 9 , Trench.' Chara~ -Borehole-Soil 

~D'./B~S 
· ~age 1 

Stl)!ldAlt?:';1>M1 ,SJCCTION 
· J?age ·8 

Client/Case no ·.,na....,n"":f""o"'r""d,__ _____ _ S00 H2459 
Contract ::»:.:.o..,._,.:,6,.,,3.c,:Oc.. _____ _ 

Client sample .idM "-'""e"'t"'h""o""d"""'"-B"'1"'a..,n.ck;;..·----------
. Mate:r:ial/Jllatrix ____________ SOLID 

RS:SJOlk 
, pciJg 

o. i n 
"0 .'3.3-l. 
-0.0·1:a 

· - 0:.23.6 
-o: ool. 
-0 . 861 
..: 0 . 002 

u 
u 
u 
u 
0 
0 
u 
u 
u 
1,j 

u 
u 
u 

. SAF 'NO ._F_o;.:;:'.3'.,.J,;.:;:o.:i;.B ___ _ 

211 DR · 
(Coinr.rJ 

28 

U.62 
'0:S.9 
0 . 52 
0.18 
0.25 
o,. 85 
0 .'·007 

:MDA 
pCi./g 

m:>r. 
pci.Jg 

1.0 400 
LO 50 
0.88 30 
0 . 69 15 
0.57 2.0 
1..5 10 
0 . 016 1.0 

28 
-2 . 3 

4 : 1 
.9. 6 
S.4 
6.9 
4.0 
5.2 
·9.6 
6.4 

270 
4. '4 

0.050 
0.10 

0.10 
O.l.O 
0.1.0 

· QUALJ:-
FmRS 'l'J!:ST 

u H 

u C 

0 Nl; _L 
u TC 
u I 
u SE_ L 
u l?A 
u GAM 

u GAM 

u GAM 

u GAM 
u G.11.M 
u GAM 
u GAM 
u GAN 
u GAM 
u GAM 

u GAM. 

u GAM 

u GAM 

Lab id BBRI..?."E 

Protocol. Banfor:d 
Versi.-on ·yer '1. Q 

Form ovn-:ns 
Vers.ion "'3..,__,,0"'6 __ _ 

R~port · ciate .01/3,1/04 



SPG 7662 

EBE0RLINE SERVI.CES/R:ICHMOND 
SAMPLE DELlVER'( GROOi> ll2459 

.LAB CONTROL SAMPLE 
Lab Control San,plc 

c Liont/C11se no "'H.,,_enw.fc,<>,:,c_r.,,_d _____ SOG >1?459 

Cont.act Mel ss.i. c, Mam>iQIJ contract ~N.x,9.,_ . ..,63..,""0 ____ _ 

Lab GaltlPle id !U2077·03 
0~-nir.ple id 76.S:H>03 

RESl.llT 
All;\lYTE pCi/g 

Tri.tiun 230 

Oal'.bon 14 616 

)l·icket .63 130 

l eehnetiur.i 99 120 

lodh'II!- 129, 135 
ProtactJnilm 231 8.69 
Coba l t 60 240 

Ceiiiun 137 25'8 

24 ERR 
(CQUIIT) 

3.3 
12 
2.3 

2.8 
1 .3 
0.44 

1;3 

·12 

219•Z-9 Trench Chu·a: .Borehol e•Soit 

0C•.U:S '46351 

LAS C011J l!OI. S/IIIP.LE:S' 

· P•ge 1 
SOIIWtY DATA SECHl»I. 

Page 9 

,Ml)A_ IWL 
pCi'/g pCl/.11 

1.1 400 
·3. l ' 50 

0.92 30 
0.54 lS 
1.6 2.0 
0.017 ,.o 

....:A,l_ o.oso 
-2...L: 0 .1 0 

Cf i ent s ampl.e . id Lob Control ;Satnple; 
Hote r l al/Mat:r!x ______ ____ ~ 

SAi' No F03- 0l8 

QUALi - .ADDED 24 E.RR 

HERS TEST pcl/g pCi/9 

H. 251 10 

C 638 26 

~l_L 136 ·s., 
u: 120 4.8 
I l27 s. 1 

PA ·9.98 0 .40 
6AM 262 . 10 

GM 274 ,, 

29 

IIEC: ·3a U!TS AAOTOCOL 

:x (TOTAL) LIK!TS 

92 as-11s ao-1 2O 
97 84- 116 eo~,20 
96 84·116 80·12.0 

100 83· 11.7 130-120 

106 83·117 eo-120 

..12 89• 111 80·120 

92 77-123 80-120 

94 n-123 80- 120 

Lab id EBl!LNE 
Pro~ocol tt•oford 

Version Ver 1.0 
f•C>tl!! ;pYp• l.~ 

Ver$ion ~3...,.0..,6:.,_ __ 

Report date O 1/~1104 



EBERLINE SERVICES /RJ:CBMOND 
SAMPLE llELIVEl!Y QtOUP 11'2459 

7662-005 

stlG 7662 

cantac.; MtliH• c . . ,i,;aroicn 
DUPLJCA,E° . 

L.ab s:air~te 1d UUQTI-05 
Dopt: s~le Id 76&?•00'S 

'" ~o l llii _.3_0,..0 .. ,0.__ ....... _ 

· DUP-LJCATE 
J.1/M.YTE pCi/,S 

.. - . ,. -
l rl th.m 12..6 

. ' carbOn '14 ··1,.62 

!Uclcel 63 425 
1 echnetj um 99 23.2 
Iodine 1'29 o:~62 

C: Selem,.ui' 79 ·•19: 6 

Protactlni U111 231 
-0-, ... -

2o. ERR 
·(COONT} 

14 

13 
530 

6. 1 

7.4 
13 
to 

219·2:·9 Trench Chara. Sor-ebole•Soil 

QC ·0llP#1 463-53 

DUPI.J CA.TES 

Pa9e 1 

SIJliMAlY llATll SE'CT!ON 

'Page 10 

DUPI.XCATE 

OltlGJ~ 

Lob si1mp~e jd R3i2011·0l 
Dept suple id 7662•001 

Received 12/10/03 
x $.Oli ~ ,,,"'.o.,.o,,.,·o,.__ __ 

MOA &DL QUAU• 

pci/g pCi/g HE.R.S 
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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. 

:Samp1eID Sample Date 

B17N46-A 10/20/03 Technetium-99, Tritium 
B17TM6-A 10/29/03 Soil 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 
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 Narrative and Chain-of-Custody Documentation 
Data Validation Supporting Documentation 
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 
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• 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 DOE/RL-
2004-42 to ensure that laboratory detection levels meet the required criteria. 

The MDA for the determination oftechnetium-99 in sample Bl 7TM6-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 oftechnetium-99 in sample Bl 7TM6-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). 
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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, 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 

UJ 

J 

R 

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. 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: H2459 REVIEWER: DATE: 6/15/06 PAGElOFl 
JRJ 

COMMENTS: No results were qualified. 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
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Appendix 3 

Annotated Laboratory Reports 
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~BERLINE SERVICES/RICHMOND 

DATA SHEET 

SOG 7662 
Contact Melissa c. Mannion 

Lill:: aample id R3t2077-Ql 
Dept sample id 7.662-001 

Received 12/10/03 
t solids .. 1 ... 0...,0 ...... o ____ _ 

ADLYTE CAS llJO 

10028-17 - 8 
U7'a 75 5 

99 14133 - 76-7 
158-tS eat l: 

15758-45-9 
PA-2.31 

C.esium 137 
R.a.dium 226 
Radium 228 
Europium 152 
Europium l.54 
Europium 155 
Thorium 228 

U-238 
14596-1.0-2 

219-Z-9 Trench Cba.+a. Borehole-Soil 

Cl ient/Case no _Ha__,.n=f=o=rd ______ _ SW H2i59 
Contract _N_o~,~6=3~Q ______ _ 

Cl.ient sample id .,B=l ..._7..,N...,4.._6_-A _____________ _ 
Location/Matrix Z-9 Trench. C3426 

Collected/ Weight 10120/03 1c,29 
CUstody/SAF No F03-0l.8-075 

SQL!p 

RES-ULT 20' EU 
pCi/g (COONT) 

-1.. lO 16 

18.0 5 . 2 
6. )!l3 , ... 

-21 . 3 14 
0 3.5 
tl 
tl 

u 
u 
u 
u 

324000 9 0 0 

MO.A 
pCi./g 

26 

l4 
:i 
24 

~lJ 
300 

50 
7 
3 2 
66 

21.0 0 
· 1.,..3 70 

1 .. 72 9 
F03-·Ql.B 

ROI.. QUAU-
pCi/g :P'IltJtS 

u 
'9' 

15 

0 .10 u 
u 
u 

0 . 10 u 
0 .10 u 
0. l.O u 

TZST 

H 

e 

GAM 
GAM 

GAM 

GAM 

GAM 

GAM 

Note: Gamma data is in units of pCi/sample. 
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Pagel 
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EBJi::RLINE SERVICES/RICHMOND 
SJUll'LE DBI.:IVD.¥ GRO'O'P l!.24.5,9 

7662-002 B17TJU-A 
DATA SHEET 

SDG 76§2 
Contact Melissa C. Mannion 

l.o&b 
Dept 

sample id RJ.12077-O2 
a&mple id 76§2-002 

&eeeived 12/10/03 
t .olids .. 1 .... 0_0_ .. _.o __ _ 

»al.Y'?'S CAS HO 

Tritium l.0028-l.7-8 

Nt:eitei 63 
T&chnetium 99 141.33-76-7 

15758-45-9 
PA-231 

ceaium 137 
bdium 226 
Radiu.'11 228 
Europium 1.52 
Europium 1.54 
Europium lSS 

228 

U-238 
l.4596-10-2 

219-Z-9 Trench ~ra. Borehole-soi l 

Client/Caae no ""H..._an......_f=or""d=------- soo H2459 
Contract ~N~o_._.,.6~3~0 ______ _ 

Client sample id .. B,..1 __ 7™ ...... _6_-..,.0..._ ___________ _ 
Location/Matrix .. z __ -.:::.9__.,Tr....,..e.:;:n..,c,..h.,...__,,c""3"'4 .. 2.,,:;6,__ ___ SOLID 

Collected/Weight 10/.29/03 08:56 
Custod¥/ SAF No F03-018-076 

0 . 19 g 
f03 - 018 

U:SllLT 20' ~ KDA lU)I, Ot1Al.l-
pC:1./g (COCNT) pCi/g pCi/g J'I:DS 

2.55 24 41 400 0 

e 
15 u 

-62,. 45 79 
l2.9 9.7 1i 

u 230 
u 15, u 
u 0.10 u 

u 
u 

0. l.O u 
0.10 u 
0. l. O u 

u u 
u 
u 1:300 

3480 160 1.30 

ffST 

H 

M! _ti 
TC 

GAM 

GAM 
GAM 
GAM 
GAM 

GAM 
GAM 

GAM 

GAM 

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

DI.TA SDSTS 
Page 2 

9t.118&1&Y D&T.J. DCTIOB 
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Laboratory Narrative and Chain-of-Custody Documentation 
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,,/PEBEBl;;lNE ~ ,r;,-v,c:e:s 

RICHMOND, CA 1.ABORATI>RY 
SAMPLE RECEIPT CHECKLIST 

Qlient: ___ · F.;...• _L_R. __________ · Oate/Time recelved __ l_0_c.::,o_--!,l;t!:::....-...:.\!:..O_-:;;;~~· 

Coe No. Fo ~ ·() l $ "0-7 ~l Orb 
l 

Container l.P. No. S-Al.v S ·\ 07- Reauestad TAT (Davsl 4.S 
INSPE.CTION 

1 . Culitody sail.IS on shipping eorrtainl!!r intact? 

2. Custody seals on shipping c0ntalnt1r deted & signed? 

Ye$ 1i.-;- No! i N/A [ 
Yes!~ No { NIA i 

3. Cu,;tody seals on sample containers intact7 Yes l ) Not l . N/A l[....}.-
4. . Custody 111~1• on sampla col'\ti!inars dated & si9ned? Yes I I Nol l 
5. 

e. 
7. 

8. 

·9. 

,o. 

Pecking materiel is: 

Number of sempla in shipping; ci,ntainer: --~----

Wet J Dry I ~ 

Number of contaln&rs per sample: } (Or see CoC ....... ;..._ __ _ 

Semple. ete, in correct container Yu r ~ No [ J 

PaparV:.Ork agi:e~s With aa~? Yes [ ~ / No ! l · 

. Same,Jeir have: Tap• [ C-r' Hazard !a~ J. Rad labels [ vfAppropnate sampl& la.ball; 

N/A t ~ 

, '\. 
,2. 

Sam,,19a a;e: In good condition {V} Leak.Ing [ l,/'Smken Container [ l · Missing 

Samples anl: PrNarved l i Not prenrved [ ~ H _____ ?ruervative ----,..-----

, 3. 0111criba any anome!ies: -------''--------------------

14. 

15. 

Was P.M: no'tlf~.,.of any anoma!las? 

Received by /{ ..I..- Oi 

Customer Sample_ 
Ne. 

!S t i.JJqk ,.:4 
~ I~ \M& A-

epm 

Zyo . 
,I t.[ 0 

, 

mR/hr wip& 

u ; 

Yes I l No f l Date --~-----
Date: Lt:·( D-o ,:,.'iima: l bor. 

Customer Sample 
No. cpm mR/hr wipe 

Ion Chamber s.r. No. ___________ _ Calibratlon date _________ _ 

AlisN Mmr Set.· No. 
Ce!lbratlon date ________ _ 

'Beta/G,amma Meter Sar •. No. _f ..... G-:b_,2._l;....;...( --- Callbra:t!on date---~ ... -_) _4_-..::0J;;_;· :::i..---

Form SCP-01.2, 08-04-03 
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E:hertine Services Fluor Hanford Inc. 
W.O. Ne. R.3-12-077-76&2 SDG H2AS9 

Case Narrative Page 1 of2 

1.0 GENERAL 

Fluor Hanford Inc. {FH) Sample Delivery Group K2459 wa.s composed of two soil 
samples designated under SAF No. F03-018 with a Project Designation ot 216-Z-9 
Trench Characterization Borehole- Soil. 

Due tc limited sample volume and high alpha activity {from Am-241) in samples 817N46-
A and 817™6-A the 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 Receip1 Checklist. 

2.D ANALYSIS NOTES 

2.1 Tritium Analyses 

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

2.2 C.rbon-1-4 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 Niclcal-63 Analyses 

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

2.4 Salanium-7'9 Analyses 

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

2.5 lodina-f2SI 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 aHquot. No problems 
were encountered during the course of the analyses. 

------ ··-------------- _______ .,_ ----

14 



Et»rlin• Services Fluor Hanford Inc. 
w.o. No. R3-12--077-76$2 SOGH2459 

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 Speetroacopy AnaJyses 

Due to limited sample volume samples 817N46-A and B17TM6-A were counted 
as received (1.0 sample). The gamma spectroscopy data is reported in units of 
pCi/aample. 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 packaQe is in comptiance with the SOW, both technicaUy 
and for completeness, for other than the conditions detailed above. RelNSe of 
the data obtained in this hard copy data package has bee·n authorized by the 
Laboratory Manager or a designee, aa verified by the following signature." 

Melissa C. Mannion 
Seruor Program Manager 

1/21/'1' 

---------------------------~--
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FLUOR lbn~d Int. CENTRAL PLATEAU CHAIN or CUSTODY ISAl'tf PLE ANALYSIS REQUEST 

he Cht1t No. ,5Ae-J$ ,_ / D '7 _ I COA 
ll91S2ESI0 

Mctltod of Sltlp111cnt 
Federal E,q,icss 

F0J-018--976 jt••~ 1 or l 

D1111 T11rnaro• nd 

45 Day~ 

Sltlpp;dTo Offtite rropcrty No. 

EBERLINE SERVICES (~011oolyTMA) -··· ·-------------'-- ~ ----- ------- - - ~ 
POSSJJU SAMPLE llAZARDS/REMARKS 

ltnofLIOlag/AlrBIIINo. ft/Z Z.'2.St/ 1)7 6" ;? 

Hip Alp),p conitnt/Fm p/t;nt CCU detected rrntrnlloe 

Sptd11I Handling 11nd/cir Storage 
No. or Co• tal11u(,) 

Voht111t 

None 

() 

1 .... ..,,(1)!,, 
Jpo<ill 

SM1rLE ANALYSIS 
Jntiruule,u 

µi~--S-•m..;p_lG_N_o_. --+---M_111_,_ix_'_--1I--S_11111...,:.pl,e"'1Da,,_1 ... c_4 _s_m_n~pl ... e°"'Ti,-lni_·e..J 

101:;,ln"> o'i~. -t . · B17™6-A 

RelinqlMJ,cd By/Rcmo•td fr<•• 

LA.BORA TORY Rcoei_, Ely 

Sf.CTION 
FINAL SA~fl'U Di!jlC»•I Melhod 
DISl'OSlTION 

~18(0~3) 

SOIL 

Oalo'rimo ltc«ived Bp'Stottd In 

lttcci1...t By/Stored In 

DaWHmc 

Tide 

-- - - ..... • .. -· - - · - - · 7--.,- .... , ... ~ ... ...... 

Dot'""1,e 

Moil 
S!!•M11(n. 
»--Sc!id 

11-S~ 
Yl • 'fl.'.nc,, 
0-0,1 

""Air 
~11,s,,,ffdt 

Pl,.,oOn.tn C,.¼,u ih 

Mi~ 
Wl•,,.·,pa 
l,UQ,;I 

Y-.Vt,c1•hn 

~"°'"' 



l~ Clial No. :s ~J j,... ( () _ _ 

Shipped To 
EBEkLlt!.E SER Vl~l:S (F~1Jy TM~ 

POSSfflLE SAMPU HAZAROS!RtMARICS 

Hip tf/p/t11 COll~IIJ 

S.prtiaJ Handling and/or Sloraiie 

S11npkNo, 

B17N46-A 

LABORATORY R«<1-.a!By 

SECTION 

FlNALSAMPUl Di.,,-1Method 
DJSl'OSITION 

A-6003-6 t8(03/03) 

SAMPLt; ,\N,\ LYSlS 

MIL1rix • 

SOIL 

Datt/Time 

CENTML PLAJ'EAU CHAIN m· CUSJOD\'/SAMPLt ANALYSIS RF.QUEST F03-018-07 5 l'ns• l or ) 
CtMpHY Ceo11d 

S•veTR:nl 

S1mpU11 L.callo• 
Z.9Tmitb 

Fltld Logbook No. 

Mlle Projlfrl)· Nt. 

Tckphoec No. 
373-5639 

COA ( i(JIP'l... 
II 1473cS IO . 

--·-·-----~--~-----,--- ..... 

Type of Contalntr 

Nt. or Co• talntr(s) 

Vol1mr 

0 

21 

S..ilttit(l)io 
Sp,ol~ 

J"llrutt1oM 

Title 

o~e, 

.Prejrc:1 Coordln1C.r 
TRENT, SJ Prlte Code BN · 
SAfNo. 
f0:l-011 

Mtlho4 or Slilplllt11I 
Federal E>11>t1m 

Air Quallty O 

Data Turnround 

45Days 

BlllofL11lns/Air8i11No. '81/Z...ZbS-7' 7 0 ('.1 7 h ;3 
-- ---·---- --- ------· ., ........... ------·-- ·----

L)a1<fTi111, 

Maid.~• 

S-lloll 
S£.-S«lh9'! ft 

SC>-St<., 
s, • ...,_.. 
W•Yi'1it.r 
(),al 

_.,..Afr 
OO•Orvu~th 
Ol.•- Ll;oij, 
1-f't:tq_!f,: .... ~ ... 
L•U,.;d 
'V•VtfM-1):1 
X-Ollw 

·--·-··---·•- .. ---- --



, EEIEffr.;1 titE 
~ IC"'"' ' tea 

RICHMOND, CA LABORATORY 
SAMPLE RECEJPT CHECKLIST 

Client: FL r2_ 
eoc No. i=-o 3, ·Q) g-o;z s, O r:£ . Datemme reooived IC,O() \J.-\D ·/!S 

Container l.D. No. $A'-v S ·I (B- Rectuest.ecl TAT (t>a· l l{S P .. o. Re~eheed Yea 1 No f l 
INSPECTION 

1 . Custc,dy asals on s hipping corrtaln~r lntaet? 

2 . Cocu,dy seals 0n al-J pplng container dated & signed? 

3. Custody $!tall on nmple containers inuct? 

yes [L---t"" No [ J N/A [ 
Yea f~ Nol J N/A I 
Yes ! J No [ ) · NIA l 

4 . . Custody· Haiti on sample containers det'.ed & signed'?' Ye& ! J No ( J N/A [ 
Packing materiel is: 

Number of semp!os in shipping comalner: --~-----

Wet I J D,y ! _~ 

Number of cont111lners per ,ample: ) · (Or s•e CoC ____ _ 

Samples are in correct container Yes [ ~ No { J 

5. 

6 . 

7 . 

8. 

·9. 

,o. 
, 1. 

12. 

i>ap~orlc agrees with sam~7 Yes l ~/No { J · 

Samplu have: Tape [ if Huard~ } ~d labels [ J.,{Appropriete sample label• [ ~ 
Samplea are.: In good condition [ I LHk_lng r )_/'Breiten Container r ] ·· M ln lng 

Samplu ara: PreHn,•d l J No1 praae:ve d { vfpH __ ___ Preservative _________ _ 

13. Desrrib• any an-onieliu: -------''--------------------

14. 

15. Racalvad by 

Cu .. ..omer Sample_ 
No. 

IS l 'f ,t1 q4 cA: 
'B 1 =t 3:;Ad ~ 

cpm 

ZyQ 
,t !JO 

mRlhr w ipe 

Yu ( l No I l Date ______ _ 

Date: \l:- ' Dv..:,nme: -- l D 0 

Customer Sample 
No. cpm mR/hr w ipe 

Ion ChambarSet', No. ________ _ Callbnrtiondate _______ _ 

Alpha ..._ Ser. No- Callbtation date _______ _ 

BeWGammt, ..._ s.r. No. It> b 2.l f Catibration date ~~l 4-0-5 

Form SCP-01.2, OfH)4.-03 "owar 60 ,..,_ of qlllllJty nuc/t111r •~·• 

0 0HH42 

·--·----------------------------
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VALIDATION 
LEVEL: 
PROJECT: <..f b-
VALIDATOR: 

._ ...... 

HNF-20434 REV 0 

APPENDIX A 

RADIOClfEl\.UCAL DATA VALIDATION CHECKLIST 

E 

l. Completcncss ._ ... - ... ····--··-·······-··-·--······-.. ··-· .. ········-·--·····-·-····-···-• NIA 

Technical verification forms present'? ·--····· .. ·-·-·········--··-·-·······-~· ............ _ ... @o NIA 
Comments:. _____________________________ _ 

2. Inuial Calibration (Levels D. E) __ ............... - ... ·····---·--·····--······ .......................... ✓w'A 
InstrumenWdctectors cal:Ibrated? ........ - ........................... ·-···-·-.......... - ................... Y cs No NI A 

Initial calibration ac~table?-... - ..... ·-· .. -··--·······---··--····---··········-.... Yes No NIA 

St:lnd:uds NIST traee:iblc? --.. ··-·····--··-·······-····· ........... _ .. , ........ _._., ........... Y cs No NI A 

Stlndards Expired? ................................................. ·-·········-·····-········--············-··Yes No NI A 

calculation check acceptable? ..................................................................................... Yes No NIA 
Comments: _____________________________ _ 

A•l 

-- --------------·------------- -------------- ----
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HNF-20434 REV 0 

3. Continuin:, Calibration (Levels D, E) ······--··-·-··········-···-······--············-·····--·--~A 

Calibration checked within required frequeney? .-······-····-·-·······-·····-····--··· ... Yes No NIA 

Calibration check ac:ceptable? .••• --··---···--····---····-··-·········-··--···---··-·yes No N/ A 

Calibration c~k standards traceable?-........................................... ____ ·-···--·-··· yes No NI A 

Calibration check standards expired? ···-·····-·-···-······· .. ····-··-· .. ···--·-................. Y cs No N/ A 

Calculation check accept:lble? ............ ·-·····-·-··--······-·--·-·······-·--····-·-··-·Yes No NIA 
Comments:. ____________________________ _ 

4. Background Counts (Levc!s D,. E>-·-····--·---··-·········· .. -··-··-····-····-····-·-------~/A 

Background Col:IOtS checked within required frequency? ······--·····-···· .............. _,_.Yes No NIA 

Background Counts acceptable? ........................................................................... - .. Yes No, NIA 

Calculation check acceptable? ........................ - ......... -······-·-··-····-··-··--·-· Y cs No NJ A 
Comments:. ____________________________ _ 

A-2 
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HNF-20434 REV 0 

5. Bl:rnks (Levels B, C. D, E) ·--····-····· .. ·-•·••··-···········-·····-···-·······-················--···-·• NIA 

Method blank analyzed within required frequency?-·····-········-···--········-·········-·(""~o N/A 

Method blank JCsults accepuble? .. ,.-. .................. ·--··· .. ··-······ .. ········-···· ................. ~o NIA 

Ana}ytcs detected in method blank? ·-··--·· ......... - ......... - .............. _ ..... - ........ - ••. Yes~IA 

Field blank(s) annlyzed? -······-·· .................................... - ................. ,_ ................ - .... Yes ~IA 

Field blank results acceptable? ........ ·-···--·····--··-····-·· ......................................... Yes No_ €ii,.) 
Arullytes .detected in field blank(s)? ......... ·--············-··· .............................................. Yes No@ 

Transeription/CaJculation Errors? (Levels D,. E) ......................................................... Yes N~ 
Comments:. ___________________________ _ 

6. Labomtory Control Samples or Blank Spike Samples (Levels C, D, E) ......... - .............. • NIA 

LCS /BSS an:i.lyzcd within required frequency? ···--·---···· ......... _ ............... _.®o NIA 

LCS/BSS recoveri~ acceptable? .................................. - ............... --.. ···-·····-·®o NIA 

LCS/BSS traceable? (Levels D,E) ... - .................... ·-··-·· .. ···· .................................. Yes No ~ 

LCS/BSS expired? (Levels D~)·-····---------···----·--··--· .. ······--·· .. ········-.. Yes No@;; 

LCSIBSS levels correct? (Levels D,E) ........................................................................ Yes . No~ 

Transerlption/Calc:ul:ition Errors? (Levels D, E)-.................................. - ................. Yes No fiJv 
Comments: __________________________ _ 

7. Chemical Canicr Recovc,y (Levels C, D, El--··-··--·--··-················--··-·--··~dol. 
Chemical carrier added? ··-··-··--·--·· .... ·-·"·-·-·-·-····-· .. ·-·····--····· ........... ~o NIA 

Chc:mical recovery acccptable? _ •••• ---·--···--····--····--................ - •. ?va,No NIA 

Chemical carrier traceable? (Levels D. E )---·-··-·: --·--··-···--·······-········--~ No@ 

A-3 
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HNF-20434 :REV 0 

Chcmkal earner expired? (Levels D, E) ............. ·-··-·•·· ........ m ••••• - •••••••••••••••••••• _ ••• Yes No @ 
Transcription/Calculation errors? (Levels D·, E).-........................ _ ..... - .......... --.Ycs No@ 

Commems: _ ___,--,.--------------:~-----------
Wa. fer 9 .5 cg- r rt -er- ,;,, 1r~t, e,, t'!:l 

8. Tracer Recover)' (Levels C. D, E) .................................... - ............... ·-······-······-···· • NI A 

Tracer added'? ....... - ........................................................................ - ........... - ........... §No N/ A 

Tracer recovery acceptable? ·-·-··-···--······ .......... ._ .............................. _ ........ ~No N/ A 

Tracer traceable? (Levels D,. E ) ----·-··-··-·· .. ·-···--..... - ....... _ ........................ ~ Ne(§) 
Tracer expired? (Levels D. E)-............................ - ..................................................... Yes N@ 

Transcription/Calculation errors? (Levels D. E).·-············ ........ , ..... _,_, .................... Yes N~ 
Comments:. ___________________________ _ 

Spike source expired? Levels D, E) ............................................................................. Yes No 

Transcription/Calculation. Errors? (Levels D, E) ....................................... •-·•-······· .. Yes No 
Tc..- 9 '1 Tc~ 7' /1-\ 

t(S. 

A-4 

----·- --- - ---- -----------------------------------
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10. Duplicates (Levels C. D, E)-····-····--·-·····-..... ___ , ..... ___ ... --....... ___ ........... • NJ A 

Duplicates AnQ}yzcd at rcqui~d frequency? _ ..... - ............ ·-··••·• .. --.. ··--·-·· ..... ~o NIA 

RPD Values Acceptable? ...... - ............ _ ..................... - ....................... - ................. @No NIA 

Transcription/Calculation Errors? (Levels D, E) ............................. _ ......................... Yes No@ 
Comments:. __________________________ _ 

11. Field QC Somples (Levels C, D El--·-······-·-···-···-··-·-··-···-···-·~~(., 
Field.duplicate samplc(s) analyzed?_ ....................................................... - .............. Y es®N/ A 

Field duplicate RPD wluCJ ac-ccpt.ibtc? ....................................................... ·-····---···Yes No @ 
~eld spl~t Ample(s) analyzed? ..................................................................... - ........... Yes ~~J

1
/ of.. 

Field spht RPD values acxeptable? ·····-:-.. ·••· .......... _ .................................................. Yes ~~ V 1 ~ -

Pctf oanance audit samplc(s) analyzed? ·-···-······-·-··· .. ···-···--·····-·--··---·-·---Y cs ®-1_1 A 

Pctformance audit s:unple results acceptable? ... ·-····· .......................................... _ Y cs No~ 
Commcnu:. __________________________ _ 

12. Holding Times (All levels} 

Are sample holdin~ times acceptable? ................. - .................................... ._ .......... (9No NI A 
Comments:. _______________________ ......;... __ _ 

A-S 
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13. Results and Detection Limits (AU Levels)-·····--······•--•-••······-··· ......... --................. • NIA 

Results reported for all required srunpic: analyses? ·--····-········· .................. _ ..•. _G.;')No NIA 

Results supported in rav,•.data?(Levels D, E) ......... ·--······-··········-·····-··-·····-......... Yes No @) 
Results Acceptable? (Levels D, E) ---·····-·-······-·-·····-·········-··-············-····· ..... Yes No @) 
Transcription/Calculation errors? (Lev:ls D, E) ............................................. --......... Yes No~ 

MD A's meet required detection limits?·-···---······· ........ ·-········---··-·-·----·-···yes~/ A 

Tr.inscription/calculation.errors? .(Levels D. E) ............................................................ Yes No €) 
Comm. cnu:fiOO ~~ ~ • 7 9 I~ t!;{Wf A •~ c ~6 / t!CJ c Bn TN f..-:.. _ -~-5 ((, ___ c_ v _ /~ ~c_~_j) _. 

- 7 

A-6 
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Comments;, ______________________ _ 

A-7 
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EBERLINE SERVICES/RICHMOND 

METHOD BLANK 

soo 7662 
contact Mel.issa c. Marmion 

Lab eample id R312077-04 
Dept sample id 7662•004 

AQLY'l'I: 

Tritium 
carbon l.4 
Nickel 63 
Technetium 99 
Iodine 1.29 
Selenium 79 
Proeaceinium 231. 
Potassium 40 
Coba1t 60 
Cesium l.37 
Aadium 226 
Raclium 228 
EurOpium l.S2 
E:uropium 154 
Europium 155 
Thorium 228 
Thorium 232 
Uranium 235 
Uranium 238 
Americium 241 

219-Z-9 Trench 

QC-BIANl< ~463S2 

llrl'll0D 8:r...llmS 
Pagel. 

Chara. 

StJlaAXr la'1''- UCT%01t 
Page 8 

CAS 110 

l.0028-l.7-8 
14762-75-S 
13981-37-8 
14133-76-7 
1S046-84-1 
15758-45-9 
PA-2.31 
1.3966-00-2 
lOl.98-40-0 
1004.5-97-3 
13982-63 - 3 
15262 - 20-l. 
14683-23-9 
15585-10 - 1 
14391-16-3 
14274-82-9 
Ta-232 
15117-96- l 
U-238 
14596-10-2 

Borebolfl-Soil 

Clien~/Case no ~H~a~n~f~o~r~d1..-_____ _ soo H2459 
Contract ..,N.,.o:.:. . ....,.6""3""•'--------

Client sample id ~M""e~t~h~o~d~B~l~a~nk~-----------Material/Matrix ____________ SQLIP 
SAF No F03-0l.8 

usm.T 2C1 DR KDA 
pCi/g (COUNT) pCi/g 

0.1.73 0 . 62 1.0 
-0.331. 0.59 1. 0 
-0 . 0 18 0 . 52 0.88 
- 0,2J6 0.18 0 .69 
- 0. 00·1. 0.25 0.57 
- 0,861 0.85 l. 5 

-0.002 0.007 0.016 
u 28 
u 2 ., 3 
u J.,~ 
u 4.1. 
u 9 . 6 
u :z . ~ 
u 6 . 9 
u 4.0 
u 5.2 
u 9 . 6 
u 6.4 
u 270 
u 4 . 4 

RDL QOALJ:-
p-Ci/g FURS TUT 

400 u H. 

so u C 
30 u NI -1.5 'O 'l'C 

2 .0 u I 
10 u SE -1.0 u PA 

0 GAM 
0.050 u GAM 

0 . 10 t)' ON! 
u Ci.AM 
u GA?-: 

0.1 0 O' GAM 
0.l0 u GAM 
0.1.0 u GAM 

u GAM 

u GAM 

u GAl-1 
u GAl-1 
u GAM 

Lab ic! E5RU..'E 
Protocol Hanford 
Version 'yer 1.0 

Perm pyp-ps 

L 

L 

Version ,..3.._,_..0_..6 __ _ 

Report date 01/31/04 

oo uo1 2 

-·----------·----------------------
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SDG 7662 

BBZRLINE SERVICES/RICHMOND 
SANPLE DELIVERY raouP H2459 

LAB CONTROL SAMPLE 
Lab Control Sallple 

Cli ent/Case no =Hao=t=o ... rd ________ SDG 112459 
Contact fttl ls.If C. lltmi9!l CO'ntraet ,.w.o_ • .....,63.._0....._ ____ _ 

Lab umple id R312077·Q3 
Dept sample id 76Q-Oj)3 

AIIALYTE 

Tr-itil.lll 

Carbon 14 
Nick.el 63 
iechnetiUII 99 
Iodine 129 
Pr-otac~inlca 231 
Cobalt 6tl 

Cuium 137 

QC•L.CS A6351 

LA& CDIJIOl __,LU 
Paae 1 

IUMNAaY DATA SEC.T-101 

Pq.e 9 

RESULT 

pCi/11 

230 
616 

130 
120 
135 

8.69 
240 
258 

2, ERR ll>A IIDL 
(c:aJNT) pCi/11 pCi/11 

3.3 1.1 400 
,2 3., 50 
2.3 0.92 30 
2.8 0.5' 15 
1.3 1.6 2.0 
0.44 0.0,17 t.0 

13 _A.L 0.05-0 
T2 ---2..L 0. 10 

Cl i ent S.8111ple id lQ.b Control Senple 
Mcter-ia L/Mat·r-ix __________ SOLID 

SAf Mo f03-Q18 

QUi\U- ADl)il) 20' EU 

FlERS TEST pCi/11 pCi/11 

~ 251 10 
C MS 26 

NI -L 136 s., 
TC 120 4.8 
I 127 5.1 
PA 9.98 o.,o 
GAl'l 262 . 10 
GM 274 11 

REC 3cr LlffS H.OTOCOI. 
lt (TOTAL) LIMITS 

92 85-115 80·12:0 
97 84·116 80-1~ 

96 84·116 80-120 
100 83-117 80·120 
106 83•117 80•120 
..§l 89•111 80· 120 

92 77-123 80·120 
94 77· T23 80· 120 

Lab id EBlLNE 
Pr-otoc:ol Hanford 
Ven ion 11cc J ,o 

form PYP·LCS 
Ver~ion ..,3 • .,.06""--­

Report date 01/31/04 

------ .... -·--···---- - ------------ ----------------
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EBBRLINE SBRVICES/RICHXOND 
SN9'L£ DEUVERY ;ROUP 112459 

7662·005 

SOG '7662 
conuc:t Mt\ j Ht c, MOOi on 

DUPLICATE 

~ --.:,le id 131Z{/U·05 
Dept uq>le id 7662•005 

% so l ids ,.199,...,. • .._p __ 

DUPLICATE 2', Ealt 

AIIALYTE pCi /9 (a:urt) 

Trft i UIII 12.6 14 

carbon 1,4 ·1.62 13 

Nickel 63 42S 530 
Technet i um 99 23.2 6. 1 

Iodine 129 0.562 1., 
Selffli U'll 79 -12.~ 1' 
Pr otaetin11.111 231 0 ,o 

219 · 2•9 Trench C~ara. aorenole•Soi l 

<tC·DUP#1 4'S53 

DUPLICATES 
Page 1 

SUNMMY .DATA SECTJQI 
Page 10 

DUPLICATE 

ORlG.UIAL 

Lab a.eraple id g3i20'T7·OJ 
Dept aaq>le id 7662-001 

Receiv.d 121,0103 
,: so ids -",oo,..· "" .. o __ _ 

NOA IIDL Cll.W.l· 

pCi/11 pCi/11 FIPS 

2.3 4!10 u 
22 50 u 
m,_ 30 u 
_,_6 __ 15 _,_1 __ 2.0 u 
...ll._ 10 u 
..ll,__ 1.0 u 

lEST 

H 

C 

IU_L 

TC 

SE_L 
,.,., 

.I 

8171146-A 

c t I ent/Ca$e no ...,_Hn,..n,,..f,..or..,d.__ ____ $PG H24S9 
Contract AHo...,.<...:::63::.:0,..._ ___ _ 

Cl ient unple id .. s-'-'17N:.,:.a:46,._• ... A.._ ________ _ 

Loeaticn/Matrix Z•9 Trench C3426 soup 
Col lected/\i.i51ht 1.0/20(0•3 10:29 1 .72 9 

Custoay/iAF ~o F03·01B·075 f03•018 

ORIGIMAL uEltR ll)A QUALi• ltPO 3cr P1IOT 

pc!,/51 (a:.uttT') pCi/9 FlEIS % TOT LDUT 

-1,10 1'6 26 u 
5.38 14 24 u 

308 560 fil.._ u 
18.0 5.2 14 25 6Z 

-0.393 9.4 ..,il_ u 
·21 .3 14 _2_, __ u 

0 3.S _1_3 __ u 

Note: Gema data tc in un i ts ot pCi/aaipie. 

30 

I.ab id E118LN£ 
Protoco H,otorg 

Ver.don \lee t -P 
FoMD PYP·QUP 
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