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Date: 
To: 
From: 
Project: 
Subject: 

June 15, 2006 
Fluor Hanford, Inc 
Environmental Quality Management, Inc. 
21 6-Z-9 Waste Site Vertical Borehole (Borehole C3426) 
Data Validation for Strontium-90 Analysis 

INTRODUCTION 

This memo presents the results of data validation on Data Packages 222S20030369 and 
222S20030383 , prepared by the 222-S laboratory. A list of samples validated along with 
the analyses reported and the method of analysis is provided in the following table. 

B17N46 
Bl7TM6 

Soil 
Soil 

C 
C 

Strontium-90 
Strontium-90 

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation 
Procedure/or 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 time for strontium-90 analyses is 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. Strontium-90 was not detected in the blank. The 
detection limit for the blank was 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 spiked samples in the analytical batch. Measured activities 
are compared to the known added amounts. The acceptable LCS or BSS and matrix 
spike (MS) recovery range is 65-13 5%. In addition, a nonradiochemical carrier is 
used to determine the yield of the chemical separation procedure. The acceptable 
range for carrier recovery is 20% to 105%. Results outside the above ranges result in 
associated sample results being qualified as estimates. Results are rejected for 
LCS/BSS recoveries less than 30% or carrier or MS recoveries less than 10%. 

LCS and MS recoveries satisfied the above criteria. A carrier was used for every 
sample, LCS, and blank ( except for gamma spectroscopy) and acceptable results were 
obtained. 

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 results are nondetects, no RPD calculation is required. 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. 
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A duplicate was analyzed for each sample, and the requirements were met. 

• Field Duplicate 

No field duplicates were submitted for analysis. 

Detection Levels 

Reported analytical detection levels are compared against the RDLs in DOE/RL-
2001-01, Appendix B, to ensure that laboratory detection levels meet the required 
criteria. 

All sample results were reported with MD As equal to or less than the analyte-specific 
RDL. 

Completeness 

Data Packages 222S20030369 and 222S20030383 were 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 

None 

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, 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: REVIEWER: DATE: 6/15/06 PAGElOFl 
222S20030369 JRJ 
and 
222S20030383 

COMMENTS: No data was qualified. 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
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Appendix 3 

Annotated Laboratory Reports 
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STRONTIUM-90 ANALYSIS, SOIL (PCI/G) 

Project: FLUOR HANFORD 
Laboratory: 222-S 
Case: I SDG: 222S20030369 and 222S20030383 
Sample Number B17N46 B17TM6 
Remarks 
Sample Date 10/20/03 10/29/03 
Analysis Date 01/12/04 01/12/04 

Radionuclides I RTQL Result I Q I MDA Result I Q I MDA 
Strontium-90 I 1 7.86 I u I 14 13.4 I I 15 

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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Attachment J 

Narrative 

~>i-~#{t~~;~~1:=r1~=~=H-
:,l t'O ··· . ~INIDRODUCtl0N . . . . . · ... '. .. :.: ··•·•; ,. : ····'.::,-·,·,'.'.'-, __ .. 

. ~1!,w~;s~:61:;~pf~S;fr<lm:th~~t~p~~:baractetiza,tion borehole,were·r~eiy~d atthe 2z2~s 

· .. t~~;\~Sl~llfi1ii1lil~;!!:;~:;1tE~~~tgf2;~iri1~~~~?~·.·_~h~-.samples 
-•· .. ::,M'~,~~~d~e1w~~!1~~tJit~ iJ,6.;.?;..,9 Trench Char~ctepzatiw:;.Boreho./.ei8anJpli11--gand 

-19alt81i!T"!f~~~i.~: 
;&4@I;~il~~k 

4§/ *it~~~J§;~~~Q~~tforthe .vol~ti1e. ori~nJc:anaJy~s:{¥0A)were ·within 
~fofitljp;~'filysisi,:fthe;low lev,el-sati1ple:{SQ3MOOOS22),'so:the_san:;tpl.efor 

•. > ,. ', " ,, _,.):~j)-~~g~ic~)~ :6otlreguire'.ana1ysis. ~- ,, , . . . . .. , 
. ::for:~mpLt ~~~-,.i~\¥~1::Y,,~~1'92~~-.f~t;~tiop. of carbon·,te~Qll)orid~-was.detecte~ . dµring the 
i&1*'lYPfs';pf,ffi~Jow,,P~!clis~1~~i(;S_<;}$~0Qp533),.and·the 1'.~UJts;ob,µµned -for,,that,amilysiswere· 

·.·, -~~•~~;ffl~~~,r,e~~}~~~,9:~!leafrom two ·diffe~nt~~ili~tions-ofthe'·high:ievel 

~~~:, "·.:~,~~~f{~1~~"A:Nll .HANDLING 
, •. '>,· •. -•¥. 

,·Boi~J'.~~1iJki '.p7~1~~J~B1i~€):,,;ere clesctibed as 'mcr~ts~il. c·i:he -samples were-not 
. ',h,~ifri~l§i~ 9#fisis1m~~~:~~t§~oo.urse sand, "pea':-'.gravel and'peobles. · 

_···T:J;l:e•~!~-s,~~'-~ ~ i!"~},f~atuj~J>rit.1rt')·remo:ving:aliqtlotsfor~alysis . . H<>wever, -wnli 

:•J:f-~;1;?il1r~£::=:: 
f.~.'~~[~:~~}~6;:tJ;e'.~~~11?~$.;f~rwoth· the low level .andlligh,l~vclVOAwere,ench:provided 
in<ii/singleiamoe:nglassrbottl-e ;_w_iflfilo,preserv.afive. Because the1bortles·had to be Qpened in a 

": - ·.,<, . .. ,, i:;:,:.: .,.. . . 
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J1ood,to ,obmin aliquots for~.!µlalysis; the sample-integrity wa..~ compromised and the results may be 
bias-ed low. 

F..or sat1?,_ple,Bt7N'46,;-pre-wti_ghed vials·containin.g ·:preser,vative, \~rater and a stir bar we.re 
. ·provideij,t<J\the ,pro,.rect~for,,¥.Heciion,:of;the;aliguots:fofl~:leyel ¥,0A, At the point of~lllple 
':~·:ana,lysii/ fb..e:ohemi~)t~~h.niUq&i:s~no~d\tbat,cu$todr1~~and,a-U.ditional labels:,bad:been.,rulded•to 
. the:vfais; ,which,ma4e ;it-·oiffietilt to detet.rij.ine fue•yteignLofthe ·samples. kn attempt lo determine 
·the weight\ofithe sample~ '.W~. maoe 'Qy ,w6ighi4g .the: Yials-as received, and then again after .they · 
,were en1ptieo.an<La:aea:t,Tbe'.\We.ight ,of;the preservative ,addea·.to·the ·vials was already known . 
. Toe ·sfu{ba:r--weiglib.v.a!fesfrfulitea'basead:>n: fue:av.erage ;w~jght o'f.5· st'irfoll's. The weigfil:ofthe 
;water was,est:imatedr;to/b~~Jg;b.a'S~d,on.'5:j:riL of«\vater . . This. allow~d.·an estimate of the,ext:ra ·tape 
.·and:,Jabels'to:be.-made}~ich't.fuen/2016ws:tbe sam,p1e )"eight to ·he,es6mated. 

. ~. ~ . 

3.0 ,R.O.LDINGTJMES · 

·· . :::Uhe;.ana)yti~a11 i.instruotion,si,('t;ef~ce'-1:}ire.,;uies~d that:'the;iaboratQcy., make every .eff.ort·to m~et 
. <tiie" .Syt-846\ Mli:iifyg:.1:im,e~i~ 't;VOA .. 1'lie] foldil)-g ,tiui_es 0werf)•llot,met for either: sample. For 
· ,~p1e Bl~46., .the hel~e was.ijot-met.because,of.a- combinafion af·.fue 7~dzy-.delay 

".between·~Jiling·.an.0,,tieli~Jl)',-Of1lie,satro)les:to~th( lab~tozy.and 'instrument operation 
:AJ.foblems;iFo.r;SaD)j:fle';:B-lvmli, ihe 'lrolding .tim:e was,not-metJ,e..r.ause .of instrument operation 
, problems. . . . . -· .. .. . . . 

• · -: 0The :Data Summaty',Repoth1inciudeil :asx.\ttaclmient 2,;pr:esent<;itbe analytical .results for .th.e 
·:' ;t~\J~te<i~na}ytesJ~ ~ffit~l~~}ir~6{%d\~Ie~1that ~ere ~pared b,y ,water digest a~·±udicated · 

-w,ith a •tVf;t.£imtbe :A#. cdl~ ~ ,16-..n:.'t¥\in.wca.tes:~;acid J~~est«)f ;a solid, and an ~•E,. in.die ates 
tha.t ~ '.~o;n:ger,~e:i4,si?µ!l~pro~ed~e :was ~elto-~pare ~he··sample prior to analysis. 
T-Y,P.icali~.:ffther~ ~;no~~iR~'ai*fi-~~;itt tb:is, cclumn,.}h ~:imffoa!e~•fuat ,the analysis ~as . , 
-per,romie.dfOn.a,:<:lir.ect ·sub~e ,w;tthmo::s~parat~ p~pn, -or'Wlth sampl.e preparation ihat 

'"'": . . .~.... .. . ..... ..J-k: .. -. .,,:r,_, .. ·~ " __ .,.. . -· 
:.was..:inclu.tied•asi:parf-:of,tlie:~ _ytioal·proeeduresteps. 

~: ._.. . ·;.,, .. ~ .. J .. : . - . ~:. . •.. 

Note :t1¥?for,the :~on·chr,i.µJa):B~pll,yZ{lQ) andinduci!v_ely .~oupled plasma (ICP) spectroscopy 
.. aruilyses::~~;results -~ri~ff!)r,the blank are actua!ly,µg/mL rattler than µgig as indicated in 
:;the ®ata~ary,:Report. 

. ' .... ·: .,_ . 

· Mast labm:ato;ry oontr:ciL~~j;im:dl(LCS):recoveries~wereacceptable sin accordance with tile 222-S 
l .,aboraton.::Quafity.-.:Assu.-ins'e\Pian:{QAPP.::o'l 6),:(Clark 20031, referenced in the cover1etter. -For 
fhe.semi-voJatiJ,1:vo:rganic~lysi.s;fSV'.OA:) of saIQ,pl_e.-B'1'~46·(S03M0005.25), one of the 11 
-c.ompounds,(n,-Nitroso~di::n1P-r~pylamin~).in,theLCS~had:a :recov.ezy-that was sligh.tly:bel:owthe 
re,que-sre.d_·~_g:e:.c>f,70%s- ~i '3D%c'recov~. However, the reported reco:very of 65% is typiqalof 
w.liaf isnor.mallfacbievclHor~is ·:.compound-so no reanalysis was.requested based on the low . 
reco-ve:cy .. · 
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-Fqr,ther.,S,VOA,of sainpk:&lxrM6(S03M000537i),5of-the 11 compound.;.; in the LCS (the acid 
-compounds);had -recoverie~#bov.e .the,request,ed,:range of 10% - 130% recovery. · Fallowing the 
ana1:;YSis/-ithe::ehemist noreiic.'tpat the-stan,gard n:iight-ha.ve been coocentrated because of 
evaporation, Subsequent:analf,Si.S of a,new.standard,ga:ve:'a-Cceptal:ile •recoveries.. The high 
re(WVeiies oould.indicaw-a ,ni_:g'h 'biasin:the .r~po~d resul~~;- Howev.:e:r, because the.se-.compounds 
,were notsi~erttifi¢d · in -tl£c{san;tp,Ie; •:no reanalysis ,;was ;,eq_ueste:d based on thesel'high r-ecoveries. 

For .most,analysC$_. no:~yte;; were-~!c;,cted in·~he,melhod or-preparation blank. Row~•ver; for 
,· -the.,lC ·aruil.ysis,~f~pl~~l ™4'6,(S03~000553),-.ehlori4_e. was !detected in tbe water:dj,gest 
-' prep-arafi~:_bl~ :T.be·~J.t!:Wa.'i •r"%;prepared '.tw.o·add.itii:mahtimes ·and-these ·result~ were 
.. :<ieterinfoied·to'be~e·hes:,t;ili'ased'onitb.e):estilts.:repo:rted'for.nitrlte. ,The-level of nitrite.detected in 
the othertwolilank.s~w.as~terlh.an tbat:detecteaJ n:the:sample. The.concentration ,o£chloride 
jn lh.e blank·±s--about ·.22.o/.o ot1'hat -~otti,~ fqr lh~.:1-j'Ujiple;~.-.Compafison, of-results fro:rn ;toe .other 
•two,ilig¢sts,inafo-ate~ tliat,:~i\'e,ieporiecfise,1nple·r:esults .ar6 :bmsetl ·fugh'by about 2-2 % - 29% 
'because:of1,ijis contmriiria:fion.. - - -_ 

1-:ti~te wa.~-:~poned m'the'.b1arik_.pn;~r~d.and:aria1yzed_with.sain_ple-B1 ?TM6 (S03M000551). 
-:Th:e:blank,:result -was:g~ater,thM. ?Qiat,f~porteq,~foi;; the sample. -This sample was al-so re-J'lrepared 
. -two_,atlditi.onat times. ,AtJthe1ime 0~£.t;Qis:~rial§sis;,the so:un:;,ec;of. the contamination could,not he 
· .deteqom~ .~Becatise ii·o:-nitrite~~ #cte.~.in;the,sample0

, no:additional.preparatfons were 
.-performed:· 'The-·co:ntaminatiotl"issue.'.isz:stm,under invesiigauon. 
, , 

For;the ICP ~nalysi.s-o~1e,Bl.7TM6:(S03MOOD559), 1ead (Pb); antimony (Sb), and iiti.c (Zn} 
,· ·cc:mtwninati~l we:reitkt~~1§]tJ,ie-am;4_4tgestion J:xreparation. blru:ik. _ Th,e con.centtatio_n ;Of Zn. m 
;th~ 'b'lankisiless •1han6%.of\:1:bat:detec:ted 'inl he;sample ,anu ·-was-considernd insignificant 1n 
accordance:111.ith, QAFPiriTo;l(G1aik'200$). ,, However.;fue .concentratton orPb in the-blank :is 78% 
of that-measured in tlie,samole and:fue:,Jevcl ofSbintheblank,is l 13% of that derected :in the 
san:Jple. These resul~>ar~-~rted,.frp~the rhitd:prep~ation of.the sample. No further 
digestions-,we:re/pl'.Cp.ared~use1:ch:.e~1icate tesulfs'furPb an.cI 'Sb wer.e both less than the 
.reported de¢cti?nJu11ip~d;;p:iz~y,io,~r.r~uJ~.inaic.ated, '.that-neither Pb ;nor Sb are present in the 

_ · sarople. Themforc,,the;:re~irepotteo,'for 'Pb ·-and:Sb -for .the sample portion should;be 
consi4ered fuasetfhigh~din:>~ Ioonta~lilion. . - . 

5:3 .DUPLICATE ANALYSES 
',.• . '"'! ., 

The requ~e,£,prec:ision' fii}~~l~rsis-~as 2H~ls:tive11ercent.difference (RPD) ± 20%-for 
.taoionuclides and± 30% foi: -all-.otber- in-ethods. Most amilyte results-met these criteria, except as 
,noted below. . 

A ·d:uplicate:sample ,was:~yzed .for.both samples for most .methods. However, after:m.ost 
analyses :were cor:gpleL~ ~e'.:projectpomtof contact-requested:that .the laboratory batc.b the two 
.samples,tQgetber for ~ajpm,,g.an.alyses. 'Fh.erefure, for-the JC analysis, a duplicate was 
analyzed with-sample Bl ~:r'{46 only. 

For sam_pl=JH 7N46, an XPD,;greater than 20% was reported -fur total -beta ana~ysis for sample 
:S03M.0.0052R ,:ru>t>s~g:rea~~~l:l:ran 30%·were re.ported -f?t,bariumJ(B~), cadmhnn {Cd}, Ph, and 
Zn for s~p1e S03M09,052:'.7,,,. and~acetone·for sample S03M0'00522. The RPD criterion was not 

3 
·:.,; 

. "'·.,·'I. ·:"". 
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ap;plicah}e·for Cd-and Pb, •in nccordance with-Q.APP~Ol6 (reference 2}, because the sample 
results w:ereJess.'th.an lO .:times the :method: detection limit The other high RPDs were·atiribured 
to,sample mhomogeneity.and·.110 reprepa.---ation-and..reanalysjs was requested because1he 
laboraooro' ooes·nothave eguip:men.t avaita:ole ro provide adequate homogenization of tbis type :0f 
san1,ple matrix. 

For:,sample BFlJ;M.o .. 'RPDs.,greater than QO% were-.rs,orted for plutoniu.m-239/240 (2391240:Pu), 
thorium-232-(231'h);·uranium:-233.(23314}. and_ total- ~eta-analysis for sample S03M000540. 
Howevet; ·the-counting ,ertorfor~thebeta_analysiS: is,greater-than 15% and .the :mu resuitis less 
than 10 times,the metho~d dete.ction limit,.so the Jtf>D crlterion,is not applicable for ihose two 
analytes. :An:<JU'D:grea.te:r~than.3,0%.was;r,eportedfor _strontium(Sr)for.sam_p.le S0:3M000559, 
but,the ,c,rlterion M-1i.S ,not ~ppl1.c:able ibe,caus~., th:e--sampl e results 1,v,ere less thoo 10 times the 
me'tb,oa ,.dete6tion'limit. :-rbe;,otller high 'RPDs•wer~ attribut.ed:to-sampl.e inho.mogenei~' and no 
,Te.preparation an.d rea..-ialysis.was ·req_u.estecl bec._ailse the laboratory does not have· equipment 
·available to.pro\iide adeg~te'homogenization of.this-type.of sample matrix.. 

Duplicate analyses ·for,,tlle:SN'0A-and,poiychlorinated ,otphenyl (PCB) analysis was performed 
b.51 co~g-a :rnatrix.:$Jli!=e (MS) with am~11t: ·spi1.-e·dup1icate (M;SD). The results. of this 
compari.son·ar:ediscnssed . .mJthe ·next-section. ~For sample Bl 7N46.VOA, both a duplicate and 
MSDiw.ereanajye;edbecause:-some ,compounds were ex.peated to 'be.presc:nt in the sampk 

-For-sample.Bl '7TM6 V0:A, .. ll~:Y an MS aniLMSD.,.wer-e analyzed. However. ·since chloroform, 
tetrachlo±oe~en.e;~d,6-arho,n,tefacb1oridewe1:e·d:etected in the sample, but were not compounds 
pr~-rin:the $Fike solurron,theres~ts;ftomtlie :sam.ple MS and MSD .analyses ca., be 
comparedrufariplicates m:-provide precision infom:iati9n for ±he analysi s. The results are 
presen:te-d,h:i':'fable4 .anda-percem relafi\le:sfundard deviation (%RSD) was calcwated to give.an 
.indicaiion.:ofitl)e,p:reci&iq,re;·\iTh:e':lf/4R:SDs-w.ere'.1ess :than 30%, which :indicates ,that the analysis 
·met the precision 'requirem~nt . . . ,. . 

Table l . -TripfieateAnaly,sis.c-Results IorSa~ple Bl 7'fM6 {S031\-i000534). 

· · •Resu __ ·,,1.t M'.S_'. · · _ MS_ D I .... ,,., ,,nnoo_D .Con;pound .. · ..,..~ , ,(µg/,,¢,g) .(pg/Kg) (µg/Kg) 
., ·,." . -'.'. ·, . 

. ·4;88e-t-3 4.73e+-3 I 7.7 .. 

Tetraclil:or.oettui.ne , l:70e+4 } _76e+:1 l .66c+4 T - 2.9 

·Carbon tetrachloride .' 3:76e+5 2 .S7e+5 3.13e+5 J4,0 

5..4 l\lATlUX.S-.F1'KiE AND MATRIX. SPIKE 
:DUPLIC:A.'l1.E . ' 

An MS ·sample was anat}'Zed for both samples for most methods. However, after most analyses 
were completed, the·p:roject,J:foint of o.()'ntact requcstetf that the laboratory batch the two samples 
together for.:renmming analyses. Therefore for the .total uranium and IC analyses, an MS was 
analyzed with .sample Bl'7.:N4-6 only. . 

1'i!S samples-were ana.l)%~d w,itb:.aill methods.except .for pH, 2391240pu, 235pµ,, 90sr,, n~runium~23.7. 
(237Np ), ariiericiw:n~24Ft241Aln}:andlheisotopes.reported by gamma energy :analysis (GEA). 
For VOA and SVOA,-the,ana'l,ytical instructions {reference l) requested that the laboratory report 
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spike recoveries-only for,the- representative set of compounds -indicated in the le ers from 
H. L. Anastos (references 3 and-4). However. forVOA, some ketones were, pan of the standard 
mix used . . Altho4gh,fuelteton.es weremot required to ·bereponed, for sample:B17N46, acetone 
and 2-butanone recoveries and RPDs were discussed because those- compounds were detecred in 
the sample. For sample-Bl 7TM6, the'1,.-etones we-ren't reported because they were .not requested 
by customer and no ketones were-detected in the samples. 

For.PCB .an~ysis, only aroclor-1254 is included in the matrix sp-ike•becausc it is the aroc:lor most 
commo:o:1y.deteoted·in samples,o:n. the Hanford site. 

Mo.st"MS andlot 11.1:SD recoveries met·the requirements in fue.ana!ycical instruction.<.; (reference 
I.)~ except-as noted-below. 

For .sam_p1e Bl'.7N46 -·(S03M000525), most of the .SVOAspike compounds ( except py:rene) failed 
to mee the requirements. The low recoyeries'w.ere attributed to a possible matrix effect because 
fue .reco\tecies-for those cempo.u.nds-'in.the LCS w.ere all acaeptable (ex.cept for n-nitroso~di-n­
prop:ylamine;.a:S not.edprevlQusly). No:reanal):rsis was requestedbecimse the sample matrix 
would,stillaffect reanalysis results. 

For sample:B l 7TM6 {S0,3M000537J, SVOA, most of the compounds failed to meet the 
reqwrementsJor ht1S a.no MSD r~overies :hecause-of:the 50-=.fold dilution that was required to 
·reduce tbe._ooncentration ofni'-n-butylphosphate so thatit-was :within the calibration range. No 
reanaly~s-•was -reques:ted-because the same dilution wouldibe. required OD' the reanalysis and it is 
impractica1 to.add ,sufficient.~rke solution:for this sample where a su:bstantial djlutionis 
required. 

,Eor saJ.tJple ~ :~7N46;(S03M00052?,),:V:OA,,-acet~Jl;e and n'.'~t1tanone have high recoveries. 
Because-,fu¢:LCS rec<>verie·s of fuese0compounds were within the requested. contr0l Jimits the 
-lngh-NlS recoveries were:attributed to -apossibkmatrix .effect that .causes increased purging 
effi.cieQ.cies:fo(ketones. Agniq,;no ;re¥larysis ,vas req_uested because of these MS recovery 
. fatlurefbeGaiise a ,reanalysis was not-~ected to 'improve tberesults. The results reported for 
these two compoun.ds should be considered biased bigb. 

TheRPDsbetween the MS and.MSD-fortheP'CB analyses .met the .requirements intheanalytic:al 
instructions:(refere.nce ,1,). ·Some-Of lheiRP-J?>s: for the -MS/MSDs analyzed with the VOA and 
SVOA failed to meet the requirements. The failures were a11ributed0to the previously discussed 
matrix .effec:ts. so no. mmaiys1s was requested. 

The Data.Summary Report inciuded as Attachment 2 ·does not-report the recoveries fur the MSD 
analysis·or-fue·'RPD0for the M~/M~·analysis. This-infofI!iation is pmvided in Table 2 and 
1ab1e ~-for VOA, Table. 4 andT.a.bh,,:5 for SVOA and Table 6-and Table 7 for PCB anaJ,,sis. 

Table .2. M"SIM"SD Reeoveries4md ·RPDs·.f-or VOA for Bl 7N46. . ~-,. ,. 

Compound MS(%) MSD:(%) RPD(%) 
Benzene. 98 I lOl 3 

Ch!orobenze.ne l04 • JOO 4 I 

1, .1-Dl:chloroe~e lQO I 10-3 3 

Toluene 95 I 92 3 

5 HO !~ p Lt~ 
\} ' · . f \ . \ .. 
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T~ble ,2. 'J\1S/:MS))li:ecoverles. and>RPDs for VOA for Bl 7N~. 

,com.pnund j MS!(%) MSD '(%) t RPD(%J 

Acetone i J·S8 t 172 i I 8 

2 •ButarJone 140 t 1.9'0 t I 30 t 

·. Table 3-. :MSJMS:D,:Recoverries ,and l~Pbs.for VOA for Bl7TM6 .. 

€0cutpound •MS:(%J MS:0<(%) RPD.{%) .. 
:Bem:ene HO ns l 4 

Oilcm:ibenzeD e 11,4 H6 2 

l ;3_;,[;Jichluroothenc 98 l 11 12 

·Toluene 110 113 3 

:1 Trichlorocthene !02 103 

Table 4. ·MS/MSD.:-Recover.ies 11.nd•RPDs for. SVOA for .Bl 7N46. 

I 'Colllpound 'M8-'J%) ·MSD{%) RPD(%) 
Phenol 67.t 6S 't 3 

61 t ,61 .. iO I 

8t I3 t 48t 
.35t 42t 18 ' I 
3S t 36t 9 't 
5St 6.'.2't 12 

Acenaphthene. · 64- t n6t 3 

53 t 651 20 
s,n '63 t 15 

:Pentacb:lorophimol 51.- t 63t 21 
:88 92 4 

t • .spike recovery ar RPB·fuiled tn roeet.eu&tomer.re,quirements 

Table .5. MS/MSDRec.ov.eries1lnd ·RPDs for SVOA for Bl 7TM6, 

c°'~po;tuttl . MS{o/o) I MSD (%) RPD (%) 
· :Phenol 70 ! 89 24 

77 90 16 

48 t ' 5.5 t I4 

23t 47 t 68t 
47t 67 t 3-S t 
64t :55 t 15 t 
56t 65 t lS t 

f 4•Nitrophonoi ·· Ot Oi NIA 

6 u O {~ H Jl -( , 
· 1' ,' f \ f .1 
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Table 5. M'S/MS:O .Recoveries .and RPDs .for SVOA for Bl 7TM6. 

CDmpouna l\lIS;(%) ·MSD(%) 
2,4-'Dinitrotoluene Ot Ot 
J>entacbh>rophenol Ot Ot 
Pyrcne 50 t 59 t 

.. 

t - spjke recovcry-Qf'R,fD fuited to ro~t customer requiremt:nts 

NJ A - caiculation not.llJ)pJicable 

RPU('Vo) 

NIA 
NIA 

I .16 

T.ab1e:6. MS'fMSD. Recover-ies a-nd RPDs for PCB for B17N46. 
I Oomp~una MSJ%) MSD{%) RP»(%} !· 

I Aroc1or t 254 .. 76 I Tl 5 

T;able 7. MS/MSD ,Recoveries:a ndiRPDsior.J>CB for Bl7TM6. 

Comp()tlua MS(%) ·MSD,(%) RPD(%) I 
Aroclor 1254 120 l06 12 ,! 

-S~S SURR<i).GATEilmCT,)VEIUES 

Surrogate standards ~ -ad.d~ 1t(>.all n~ld and0Q.C ·samples for VOA, SVOA and PCB analyses. 
The ·surrogaxeis.-added• to ;n:ionhonotal ,method recovery through preparation, sample-matrix 
cleanup and analysis. .,, 

Surrogates ·standard reco'\reties·forV0A fors~ple'Bl 7N46 (S03M000522).met the 
reguirei:nents io ~iiPP~.O~l~ereru::e 2). Fortlie VOAforsamp1eB17TM6 (S03M000534), 
.di'bro.mofluorometbane.(DB'fil\;Q.,1ailecLhigh.1~y-4% on the sample aliquot. This failure was 
attributed to interference.&oiii theadjacent catbon tetrachloride peak, which exceededthe 
calmr:.ation ,curv,e.and saturated•th~,detector. ·Tnis·sw:rogate :passed on the MS and MS[) andon 
subsequent reanalysis ,ofthe;ijiluted :.extract. 'Therefore, -the reported sample results were 
-con~idered-acceptable. · · · · · 

Surrogates stan.daid recov;nes-'.for,PCB .for sample'J:l J. 7N46 (S03M000522) met the 
requirements in QA:P.P-,Oi6:(ireference 2)- 'For the PCB analysis of sample Bl 7TM6 
(S.03M000538); the recov~:.for deca;ihlorobiphenyl in:t:he LCS was slightly high. However., the 
reported results ,fuftbe amrly$is were"considered acceptable because the LCS, MS and.MSD 
recoveries .fut the anaJ~s--~l'metictbe requirements. 

For the S'S/OA for s~ple'~J7N4.6 .(S03-M000525), the recovery for nitrobenzene-d5 (one of 6 
surrogates) failed-to,meet::the0requirements iffQAPP-016 (reference 2j. Administrative limits are 
set .rt 5'0% - 100% recovery, ;Recov.ei:ies for -nitrobenzcne-d5 ranged from 0% - 10% in. the 
meih.od~blank, LC.S, sample,. MS,:and MSt>. The other 5 surrogates all had acceptable 
recoveries. The caus-e forifhe,low re.covery is unknown, however, the other base,...n,euttal 
compound.<; that were -spikei:tappear to be unaffected. Of the compounds of imerest1 only 

7 0 0 H tq fJ 
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n~tribµi)'~Osphate is in.:the'.b~~eurraLclass. lt is not chemically similarto-nitr-0benzene-d5, 
antr.is,not,likely,tcl'·bemeci:ed.-~y;tlieJ:io_or·recovecy. 

For·the SV(lAfor:san1.pI_e,ffl 1'.l'M:§X~QS,~~00537;, low surroga:te,:re~v~ries were obtained 
. because <l'.ffu:e~eq'ttir~d502fultbfilution; .As discussed ,,;rith -the M:S :and :M:SD recDVery failures; 
nO:.resiia1ysis',v?S,i"eqU~7based~;omthese fo,v.recoveries. The:sampleresults are considered 
usable. 

s~, ,_QPPDltTtl!NJ:SID!C A'N~,WYFES · 

~e·3!1:almoaliJJstnlgtiqn~;:(~eferert6e. .. I)'~Uest~\d'that .the -laboratory repon-opportunistic ·anal~ 
·a:esulfs-nom:tbifS'V,OA. :·%~;fr~1#tsCare:c6!1$idered cipportimisticlieca.use they are compounds 
·tbat.are:cafibrated iodnithe~od;'but .are not~uested. 

. . ·: -· . ' ,. . . · .. ' ., , . : , , ...... ~ •'. . ·. · . .; . . 

Fo1\s~leiBi'.~ Thf46-:.(S~Ji1-0ll~?;~2~)~ tw'o5tPM1:tunistic· compounds were¢etected .iri ·fue ·sampThe. 
·ai~lliy,lph,~.tte((c~~~¢~;~~,~tt5Y:~~n:L(CAS) number.13 l ~H~),w,,as,detecterl with a 
· ooncentration,o'f:-I:3.8.ef3 ,µ~ \DiethMffihtMla~,f(C.4:S ·nurnber:8+66.;2) ·was'dete~ted,wifu -a 
.eciticetitritio_n~nf-:4.3,i:e+f*ift.gc :~fith,~f;~s~ results ·shoultt b,;; considered,estirnates -because 
· they:.W:er:e-n-0fgi-eatere than. l 'Cf ~ ''fhe:~eteciii>n. ljmit ,of ~60 µ~g. 

For saniple,Bl 71'M6{R03MOO()_S37), .:no opp:orturiistic comp.ourids:.were detected. 

. 5.1. ':f~ATWEL~?~~~~~:OOMP(l)UNDS 
. '.Flie :~}~®IJinstructofon:sJ;,. ··ce .10 •lfst ,fure cempounds .fc;.r•.VOA:·that the -l~b.omtory does 
ndt;~ut'fueJY:1:epcn;t.,a~':.·· .·.. .·· .. ~\tne·:i~tterfr~fLL Aoastos ,fre(erence4). T.h~·lahorato~Y 
·was_;*~~:~ .petfonrt'~i:~~fvJ;::)&41*ntifi~ 90mpound{TtQ) seafcb'fpi-these c-0rnprnmds. 
These~~p011µds·,were,ni t~e~~ii<fu:~ther<oftheiwo samples. Hovte.ver. several other TICs 
,wer,e;.iden,ti:n~-asEtSctjsseih~lo~;?~,J:Cs.ar;e ide)!lti'fied by the 'instrument library search based 
on\~:ort:~¢s--m:~e.~eo~:a,tjd>:ate~ot:~~e~.on, retention tit11es orferified with 'independent 
ob.i:ck:stanomds: ' These, aj.ti;lpouii$ . .c~uldibe:misident:ified because·ofonatrix effects. The 
· cori.cetl~titms-are:estiniaie.ci,"b'~¢dtoniy o:h·fue ,nearest internal ·standard and a presumed response 
fador<o'fl.. ··· .. '. · · :, · _ . . -. 

For·smnple;Bl 7N46\(S03M000SZ5)½S'VOA,,an~uiliown phtha:la~ was. reported ~ :a-TIC. 

!::~~f£;~~ ;~:~~rn ____ -~fof~~t!tt!~:-:!;;n~!:~~~:S~~:d:1!::r~ted 
. to,:tl1:~~pl~:matr.i~ ' In· .. ,. , :.~ ; .2~· 4me.~yi~~.ois,[ 6~tert-il)uty1_:a.1 .. efiQY,lphei:ioIJ :(C:AS# .ss~244) 
was,d~tectedi.v.iith estiin "'_ :~cehl'Tations or3,0e+3 µ:g:l(Gg in:theMS.,aru:k5.5e+3 µg/Kg.in the 
MSI:i: ~- -·, .. . . '. . .. 

For-:sample 1H1i'T.M.6 (S03,M009534')V0A, -rwo compounds were detected ,:i:5 'i'lCs in the sample 
pomort•aswell :asfu.e ·MS~·d( N,1:SD. :13fum;ob:enzene(CAS# 108.:..86~i') was detected with an 
estim.a~ concen~t;ion,·of,4;qe:S ~i'tn the san,,ple, 4.2e+ 3 µgt.Kg in •the MS and 4. l e+3 
µ;~gin:tlie'.M,SD~··:~ ·-c:oncentrations-ofhexachloroetbane(CAS#67~72-1) were 

-8.S~,µ~g ,in°th~s~pl~~ '.:9~0e+4:;µg1K;g:in the MS., and &.7e:+4',µg/K:g i n the MSD. In 
adaition;,nonanaHCAS#i1~.;J!9.-iti}Wa$.'O.etected:in th:e MS with ·an •estimated,concentration of 
3:9e+3,,µ~g .andiin'the'<MSl])r:With':~ ;~till1a.ted concentration of2~2e+3,;µg/Kg. '.Trideca:ne · 

, , ,. •.... i . .. ,.. , 

(CASif 629l-;SO,:,:'S}wason!ly:d:~ctecbinihe::MS wifu an estimatedconcentmtion of l.Oe+3 µgtK.g. 
. UO OUIJ 

:,,, , , ·8 
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No othet:eompounds were r~nrted as ~Cs:from ·eitberthe' VOA orSVOA for the two samples. 

5.:8 T-ARGET,,~UAN:FlTA:110N,El'MitrS 

Tbe-.'1it~oratorr was ·unable; to· meet •a,11 ol\the:reQ:ueste~ :targetguantitation. limits due ,to .necessary 
m!utions,()f1tlie, ~p1es . . These'ilihmoiis\~Chuia1yte, coneentra.tipns, did· not exceed 
ca.Ul;>,r.tfku:iifuige:s~tl .a~idedmnta:triinanoit_ and carry.-0ver prob1eins. The laboratocy used the 
:la1:gesf feasib1e,sfunple'sizes. . . . 

·9 
n Pi" fl t "'1 . . ./ . ,t . t.., 
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-6J) ANALYTICAL 'PltOCEnlJRES 

Tab1e -8. presents the 222-S Laboratory analytical procedures used to generate the reported 
results. 

Tuble.8. Ana}y:tical '.Procedures. 

. _pH 

Direct 

CN Direct 

.; :sulfide 

Total.U A_ci.d 'Di-gnst 

. I · A<iia.Diges.t 

P.reparation 
'Pr.ocednre 

<Radionuclide Aniti,'S'eS 

Analysis 
Proced:1111e 

LA--6.95-102 Rev. H? 

L.A~533--J01 .R,ev: K,Al 

. LA.-36H01 Rev.A..0 

LA-925-009. Rev. 0::.5 

·LA-505-16 1:Rcv.J).:.J 

-ATn."£ .;EJ,viromnental'Digest 

.211Nn 
'., . 

241Am 

VOA 

·- svoA 
'P.CB.' 

AbbnivlAl:io1t$: 
-Hg- mer.ctU'Y 
'CN-,cyani~ · 
l<i~ - ammon,um., 
·1C :... ,fon chromatography 
Total lJ ..:..,toLal uramnm 
IC.P - foduc.tiv~.ly coupiei! :plasinzr 
,[CF/MS ..:..'ICP/mass spectronlettiY 
AT'tm-total aJpha1total·beta,_ 
GEA - _gamma en~ analysis 

No~! 
Acid di.gest_procedme: LA-505~163 Rev. P..l 
Wate:raisestproocdure: LA-504-101 Rev. I..O 

. ~. ~' :-";' ......... 

I L:A-548-12 l':Rllv. F-5 
.. 

LA~220-l•0l:'Rev. 'f:-0 

· i.A~9'33,.,l4l·Rev.:H-7 

LA-953~104 Rev. -D-.0 

LAA53-l 04 Rev. D-0 

LA-523--HS Rev .. A,,:1 

LA~:523-135 :Rev. A-I 

LA-523-140 Rev, B-O 

90S r -stron.tium.090 
ml':h>- oeptunium~237 
~Pt! - phm;mium-:23& 
mn"11-Po - -plutoniLlll,:2391240 
2

~
1 Am- amecicium-2'41 . · 

VO-A.-· volati1e organic.ana.\ysis 
SVOA - =ni~volatilo organic·anazysis 
PCB - polychlorinated biphenyls 

Envir•onmermu ~id.dig.est procedure: LA-544-!0i Rev. C-5 
Organic extra-ction .p.rocedure: LA-'523-138 Rev. C--2 

10 
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'RS,~sr iFClR,SAMP.l::E~ANALYStS{RSA.) 

1. $~pl¢ OrlSifl 

.2J:;:(i.,-Z+:.9 Char .• ,.9ox:,eli.,o'l,e 
I Cusiomerl?rOj!ICI G!lide . · -- · -· -

:. ,2. · Oat~Sli(n~ledf•C-:-R_ 11:que:&tt:ir:: N;m:ie 

• ,10Z:29fti!•03+sJ Tz:ent 
·Ts:•Su:l:Jrillltea·ay 
,, 

, 'G'roiip'J:D No:· if'« lilb u$e-only} 

6. CACWCOA , 7. COstCiei'lier 

r S, RequeslOrs PhOnQ/IASINIFA!o: 

. 373-5869 'A0~21 

.-a. -CUsJc:xr.ner io·Nu. : . ':Sai:;:t~~ :] 13~j ;,~~~ttl:;: . 12. R~®Sted Analyses t3. Expected Ra.ogi 

Bl'i"ti'-'6 < ·, :'( ),00 :gmL:~bil i Sei -Ch_a:in of Custody · 200_ uC:i P·u. 

.,-;_---, 

,. . .::..... 
'i'.' -

'!':) I· 
~ ~ 

] !> ,.! ,1, • 

. _} ~ ,. 

·,I · , 

"J.J>il'.'·~ 
_,,_:_ .. , .... ; ... 

·, 
-:or _,-, 

~-I'", .-...,,~ ,;,5t 'I 
~ 

.:.~ 
··r 
<1,;, 

-

-~ • ~:'!..;;;- .. · 

f 

14. Sam~D!ijio.sltu;m' .. ·I &mp'Ja(i;}Do,e Rale 11'1 ,Cotltar;t 

· 181 Refuin'fo Customei' • ·· 

•--Sa- rt\P1e5;foti~to~--~r1pC~!wi•1~.-,~~f>dtn,~ _ ,C(J$t(l~e, _ _ __ _ ·I _ __ _ 
.. _Q ·Dii.poseofr,llr'~~-P~~-~<il~:f~l~9e!l'.for.an_alyses;a.,l'ldcilaponl: .HPT Sigoatwe -------------~---

15. QC.Requireo ,t8j f'el:~2-'S;Lal:laranw.iQuall,ty :Assurarici:-;PJa."r.i•(HNF.:sG-CP-QAPP-01 El) . ·. "i· ... ' r·:. . . , :-· , ''.· ~·-- .. . _,. . . . . . _-.:. . ·- ... . . . . 
jg'J:O~r~l"'!'_et___:1~:dlil~menlor-att.itfl}_ -2-i.6-z,,.9_·,~nalcv.e~c:al .I.nst=.ctiop_s_ 

16. s.~ 10$:liudiicms,c{§Pccl;11;s1orag~'~remen~:,Repoitit1i; f.ormilUio~tim:e~. etc.) t 17.',Reque$ted 1u11'111roll11tfi'im8 

See 21.6-Z-9 Analyt:t ca.i lntstruet,ions. 

'1.S: · sM1p1e-~i~d By: · 

Time 
2:2::i!i.i:::..::.:::.;;;...;.;;;:,:;;..;.;;;,;;,~;;;;;..;;;.~~.;;,;.;,~"'!'!!"'"'"'i"" .......... " 

:~.:-::,j.," 
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GENERATOR,KNOWL.E.OGE-lNPORMATlON 

1. ~a!ntl!~YN,l-1~ ..,........,.....,.....,._____ ~'COA 118·;17.S:SSZO C!.1$10me,r lde:ib':fic:a!ion Number 

it il1sC.pDrierat.ar,knowlc!li!;la.or ~$.Qip~~n)!)fcpt0Qil$$Jtui;t prodi,icedsmple .. 'Or. l~t cescupllor. al $;lll'l'4)te source: 

:2l.6-Z-~ Trench DNA.°PL Investig;le.i.o:n 

M$PS~l&'? ,@ NP Q Yes HanlordMSOSNo. 
~ ,... ' ... , . . ,· ., •· ' . . . . . 

i . Ust::all llll.Uli,,p:x!as.~.o:in$1llu.eirtum~ted.wllh'1hiiwr.mo'tlf.;m&dia'•that ~ al'J\l)lell / m;J:lrdl~:Of C.SRCtAslata!>. 
:a) ;Poie$Clhe~.-ailit11n mt)' W.lhll ,01:r,.,;n1i;l~d wasie.~es? . . 

9y:~g""tttikno.wn~ ritllf custbm.r·Un.~ds that•no«n01111¥1.tfrµ, Ii. .a.wllJIIJ/• following a c:rrofuJ ~rc4. 
.. l.litFcde.a! Waste:Goc:l!:.00: ListCoN:tiluoflt[.$): 

~eodil'$: -----------~--
O-ve:. 

·u.ccda:: Oves 
K~: Oves 

@No 

@No 

(!)No 

Ou.l'.IIQlOffll 

Ou~ 
Ounlulolm 

.F~es: .·11'.QOl- ca.ra:>.on . i:::~t-racchlo::'id.e @Yes •No 0~ I 
· b) Wt,~Ciil)J&dlara.c:Wll.1icM1.1$1$ ~"1\;ish. po!At. pH, C0!1$11tHtlt;. and CQr.<;itn~lflll1sas ~prlale, 

.0001; .• F?<ioo•.F D F.P~1QO'o¢.1.4Q'!F · . · • oor~b:9r Oves @ ·No OUni<nown 
D002i Ci) pHJS! Q .i:',fl~ZS O ~d Comislve (WSC2) 0Yc @r-.o 0 •uni.nown 
0003: O ·c1'nlde Cl Sulfloil D wals(:Raa.c:li\1:8 0 Other =·.,....;--------
"""""D~"~ ,,.,._~-• '"""'bl •-••~ ...,..,. _,. . . ,_.Ii .. ,-., (I.e., PM~ flmner, 

0Yos @ :No .O Unknown 

..,.,....., ·"""' •_,.,_..,.~.p,:, .... e.-...._..,.,.~-IXIOoeclu . ., _ ~.,. ~i!Ylt,.-aJ r. ·teacfiV.Q) Qy~ @No 0UJW10Wll 

(;J If ~l;'list~.koown uiilleflW!g hazardQU$ cc.r.islliuoo!li (UHC&) A!asonably.,e,icpeded to be J)(esollt,.an:d.1h8ir lXJOC8ntralloo$ ~I may be 
. Ptlt$111lla.b0Ya~eU)R ~ t ..s.i.m:e,!ll'tl,;(40:CFR:2~8): . . , 

N/A - . 

d) -Ust~~.umd D~ Reslaclions (i.g;:{}su'bcaisoG.1!tS. If ~b18 (40 CFR 2&.40): 

'N/A 

o) liSi &1zy ~?Pil~ Washlnl)lon Sm-:e daog:erousv.'Ule c,:,dOS: (nolre!r..:ired 11 
·· •· : · . · . ·. ·,ktd.arauyri:sw,ne~j) 

WW1: 0Ye.s @No O-t1nl¢10WO 

· WT02: 0 Y-es @No . '(:fa.111knawn 
woo,:: G)_y_; @No o .ul\kr.iciwn 
t.l..$.i~ts,·and.coocentrallon:::: 

('StaUt mixh.lra.t u!e 1Cr~tm!.1cy) 

WP01 : . 0 Yes @ No () Urik!'iOWII 

w.?02: 0 Y~ @.Ne Oun1coown 
WP03: 0Yes @No 00tik0ovm · 
F000:7 Q Yes @ No Q Uo~ 

• - IS ihlsma'.edalTSCA~lated torP.08$7 t)Y• @No Q ~ , Q Ana~ R.que:il&C! 

wt.'CCl®ilmtalien.ff<-ap.;,11:cable: ----------------------------------
,, ~ " ~At-ili)tll> swt:0.oH.ho f?O&?' , {IIM 1'.SC,..1?,CB.J-wiford:$1te Ose1\Glildc, 006rU,.2o0.1 "50) 

, D PC8UqiJldcWliis1e QheCS:llalk:ff>r0ducl\l\/.aste D PCBTraMiormer?'.l!OO-wm D UOl<iaown 
D PCS-fbi~ w~ :cf POB R&!YWa.sle. D PCB-conillrrJna'..ed eloclAcal equipment {capaci"..ocJbal!ast) <5:)0, ppm 

D POalS?W~ - .0 :PCSUlim D otl:le-!'PC8 W:asle (US!) ------------

5. 1.5 lhls matarlal T.RU? Q YU QNo @l..ln1cnowti n !i H ~l ~t H UV l/J · .. : -r, \ J 

t~ltlle·for OOtalnlog: thl$ inlorma.tion,'tllaU:o thD t)ei;t'Q1'my k:!l01Medga.·tM lnlOl:mal\on 
. .',~ 

Date -£/Q'.:> 

~,~e 1 , Qt 1 Ml002-S90 (0$/0:I) 
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,HNF-2'.0434 R:EY:O 

Al"i>.£NDIXA 

,l?A;DIOOUEMlCAL DATA VALIDAT'ION CUECKLIST 

-tN:s:•-1(·-w{ _· """'®cFMfJ ···~.-.•n'•• .. W~~-:- ·~~--,."':''-"~;, .... --..::,...,,@~;g~-- ,~3b? ~-•-- .. J ,. _.,..,. _ ___ ,, _ . _ _ .- · t ,..- ....... - ., .) .... 1 -1 -~ ... >· . 

.1 •. --eoD"J.P-l:C:teri~~-~-:...:-..-................ -----.. ··· .. ·····-.............. ,. ... ~, .... "' ... ,...,."'",.."' ..... ,_,. .. _"' .... __ .............. _.,.~_ ..... -,.•,.·~-,;,:• 'W.A 

Tcc~~cal'.v.e:riflqation forms present'l .... -················'.······-········-····· .. •••••• .. ·-····•· •.•••• .'~o .NIA 

Comments: •. _--~---------..,....--------~~---------,---,-----. =- .... . ·-

{/1) 

'I¼( 'G, 
2. lmtial :--e:i:tibmtion,(Levels n, 'E) .-...................... _. ····--·-····-· .......................... ~ ••••.••• _.,_ ~ 

· -lnstnu:r;1:e.:1tslde:t-ccn:ors'caUbrated? ..... - ........... -... ·····- ·· .............. ._ •...•• --······- .......... ;.?/es. 'No ·NIA 

,lnitial-.. calibrafion,a:cceptable? ·-•··-·-· ............................... _ ................. _ ......................... Yes . No NIA. 

StandardS.'NISl\~ceableq .................. -·····-···-····•· .. ···• .. ·-·" ..... _ .......... : ................. -. Yes . No NIA 

Standards ·•~pired? ............................................ ·-···-·· ........ _ ••.••••••••.. - •••.. - ................ - .• Yes . N·c ·N/A 

·ca1culati.Ofi:.eheek,accep:able? ...... ._ ................................... ~·-·········~-······-······--···-Yes •;No NIA 

-Comments: _ _, ___ ~-----------------------------------

'''·-"'" 
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HNF-20434 REV 0 

3. ·Continuing Cfilibtation(Lcvels D. ·E) ................ ·-·····--·-········ ........................... --.··· .. ····- ~ 

Calibration checked within tcqni:red freq llt:ncy'Z ................................... _ .................... Yes No NIA 

-Ca:ilbrati:on-check acoeptable? .................................. -········-····-·· - ·····-········- ······--... Yes No Nt/>. 

Calibration ched:: s tnnd:nrds traOCllble'! ................ ·-·- ·····-···· .............. ·-····· .... ··········yes: . No NI A 

Calibration, check ;Standards .. expired? ....... M••·•·················--····-·~·······-·-············-···-Yes N.o NIA 

Calculation check acceptable? - ··- ·· .. ··········-··• ... M .. ••··· · ···· .. · · · · ·- · ... • ..... _ ....... _ •••• - ...... Yes No NIA 

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

·4 •. Background Counts,.{Levels·D, ·E) ....... ~ ........ ~ •••••••.••••. ,.·····- - ····~·--·-·····••··•·········--·-·- · ~ 
~Background Counts·ehecked within teqUired freqt1ency? ·········-········ .... ······-·····-··~ Yes No N/A 

. Ba.e\csrc>und Co-unts ~ci::ep,taBle? ······--···"'·•·,o•.••M••···-···············~ ........ --............... m, • • • Yes ·No ,N/A 
Calculation check acceptable?-··- ·----·· .. ·• ..................... _ •. , ..•.• - ••..• _ _______ __ ·····- ···- Yes No NIA 

Comments:._ .. __ -· - ----------- --------------------

.A-2 
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HNF-20434 REV 0 

:5. Bids {Levels: B, c .• D. E). ·-··-··•-•u•H••··-·····-·················• .. · .. ···-~· .. ··•-•n•-·····-······-······• NIA 

Method blank .analyzed ·within·required frcquency'Z ·········-···--····· ... T ..................... -,~o NIA 

Method bJank.results aceepmble? -···············-··················-···· .. ·····--···-·····--······· •.••. @o NIA 

Ar.alyt-"'S detected in method blank? ..... ·-······-·········•-·•····-···········---··········-·····~~·-·--·y es-~/A 

Field biank(s:) .anal)-zed? ............. - ............. - ... ·····-,···-··--· ........... _ .. _ ...... - .•.•.•••••.•• Y cs®~l A 

Field blank results: acceptable'? ... -·········-··--·--·····--;··-····-·····-··-····--•··••·············· ... - ~Yes No · . , A 

.A.nalytes detectcdJn ·fi.eJd. bl:ank{s)? _, .............. _ .............. - • M ... •N·•-.. -·----.. ··•-•n• .. ·····-···Yes N. NIA 

Ttar.-..seriptiori/Calculation: Errors? (Levels D~ E) ........... ·-······-······-··--····---··-·--·--·Scs No NIA 
Comments: ------------------------------

6. Laboratory Control S:i:mples or Blank Spike.Samples {Levels C, D, E) .................. ·-····· • NIA 

LCS IBSS nrutly.ud within.required frequency? ···••c,-•-·········--·······-··-·----·······"~No NI A 

LCS/BSS recoveries, aecep:able·? ............................................ •··-·····--····--.......... - ... @Jo NIA 

LCSIBSS traceable? . (Levels D,E) ···••m••·---· ... -·;· .. -···············-··--········--···"····--... Y es No@qp 

LCS!BSS expired? .(Levels D,E) •.•••••• ·-··-·····~----··--···-····-········· ................ --.... Yes No fiii:> 
· L(;SfBSS l.evels correct? (Le,v:els D.E) •••• ._-............ _., ... _ ..... , .. - .. ····-····----··-··---··Yes No.~ 

Transcription/Calculation Errors? (Levels D, .E) ·····-···-·········-·· ........... ___ , ............... Ycs· No@) 
Comments: _____________________________ _ 

7. Chem i-cal Canier .Rc;covcry (Leve is C, D •. E) ........................................... ·-··•··-···· ........... CJ NIA 

Cbem~cal ~~ ad~ed? ·······•.~········· ......... --•••...•• _ ............... - ........ - .• - .•. _ .. ---~o WA 

Chcm1¢:al. rec~ .. ocep.ta:b1e •••••• -·-····--··--·-··--··--··"·-·· ......... u ....... _ ........... _.@ ·N.o ~ 
Chemical ,carrier t.~able-1 (L.eveis D. E )-··-·-··-····:_···-···· ........ - ...... " ................. Yes No~ 

A-3 
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....... · • l • • ~ '> n "' ·ls D· · E) "' .,_, C,(lA \.;1,.1.Cffllca. .. Cttm:~cxprreu. ,~v..e ~ .. ..... ,.,._ ... "'".!'"'""- 1! 1,.••··•·"! !!', .... ~,." "'~"" .. ~-~-"!--,. .. '!"_..,,,. .... ,,.."' • ., ............. 1-.. cs 1.-,,·0~ 

Transcription/Calculation errors? (Levo.is D,. B) ............... ................ ·- ····-···········-·····Yes. No@) 
Conun=nts: ___________________________ _ __ _ 

&. 'Traeer Reeovery(L,evdsC; D, E ). ••••.•• - ............... .................................. _. .. ,..-.• ······-··-·· ~ 
Tracer addcd?~ ..• - ........... .-................. ·-··---····· ..................................................... -.- - Yes No NIA. 

T:n:u::cr·recovcry acceptable? ·-·····-·····--···-······ ............................................................... Yes No NIA 

· . T~r ttaceable?· {Levels. D, E } ··-··-··-···-·•-·M ........... -........................ , ..................... Yes No NIA 

T:rri.ccr· expired? (l.evels D, E) ............... ·-·····-·- · .. ········---·····--····--........................... 1'es No NIA 
. Tra:nscrlption/C?,lculat:ion ;eno:r.s? (Levels ti. B) ............................... - .......................... Yes No NIA 

.=-' . . . ~ :.tr ~Jc;, Sh- [ ~O .n. e r(,,L 

9. ·Mattix.Spikes (Levels C. D, E) .. - ................................................. - ........ - ....... _ .......... ....... • NIA 

M. "',ix Opike mliy,,,d? ·-····-··················-····-··-······-·········-··--·····--··~o NIA 
Spike· reenverl-es acceptnble? _ ................................. ._ ....... - .• ., .................... - •..••.•. -@o NI A 

Spike source: unceable? {Levels D, 'E) «•·······---·· .. ·•····· .. ······-··············-.. •·"··········••"--•• .. Yes No ~ 
Spik~ s.ouree expired? Levels D. E) ............ ·-····· ···················-······················· .. ········-·Yes No~) 
Trn,nscription/Calculation Errors? (l . ..eveis D. E) ......................................................... Yes No® 
Commfflts: ______________________________ _ 
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lO. ·Duplieaies '('Levels.;C, P, E) ·-·-·····-- ·--··-·-··-····•·- ·•···~······-·····-·------·· ... • .. -· ......... • NIA 

. ->lL 'Fteld~C:Samp,Jes,·(LevchrC,. D E). ........ ·-··~··· .. ··············· ............. ~ .... " .... --.•.... -......... ~Nn.. 
. ' ~ . . . ' 

·F.ield1d#.P,l,;f#t~~p].e(~) analyzed? ....... ~····-··~•··••·'.······ ........ _.,, .............. ~ ............... Y ·. · .o. · / A · · 

'. ~-

1ft0•-~t~~l~~ct~~r:~>a~u'es a:~~bl¢? ..... :··-·····-·-······-····-·····"·"·'···· .. ·-····· .. ·········Ye~ ~o~ . : . . .• \ '\ l ~c 
· .. -~el~,~rl:t~~~le(s}anal~d .. :··-·--········:··~··············:-·•··-·······················-····---~ c~~, 1 f 
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Appendix 6 

Additional Documentation Requested 
(e-mail from lab re carrier recoveries) 
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From: Bushaw, Ruth A 
Sent: Monday, June 19, 2006 6:50 AM 
To: Trent, Stephen J 
Subject: RE: Tracer Recoveries. 
Importance: High 

Steve, 

The Sr-90 analysis uses a carrier, not a tracer. The carrier recoveries for the Sr-90 
analysis for these samples are listed below. 

SDG 222S20030369 
Bl 7N46 
S03M000528 
Sr-90 tracer recovery= 81.6% 

SDG 222S20030383 
Bl7TM6 
S03M000540 
Sr-90 tracer recovery= 84.2% 

Please let me know if there is any other information that you need. 
Thanks, 

Ruth A. Bushaw 
Project Coordinator 
222-S Laboratory 
373-4314 

From: Trent, Stephen J 
Sent: Thursday, June 15, 2006 2:31 PM 
To: Bushaw, Ruth A 
Subject: Tracer Recoveries. 

Ruth , 

Need tracer recoveries for Sr-90 in SDG 222S20030369 ... samples B 17TM6 and B 17N46 .... 
Email response is fine . 

Steve Trent 
Sample Management Project Coordinator 
Fluor Hanford - Groundwater Remed iation Project 
Ph : (509) 373-5869 
Cell: (509) 947-9354 
EFax: (866) 252-5816 
Site Pager: 85-7344 
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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 Strontium-90 Analysis 

INTRODUCTION 

This memo presents the results of data validation on Data Packages 222S20030369 and 
222S20030383, prepared by the 222-S laboratory. A list of samples validated along with 
the analyses reported and the method of analysis is provided in the following table. 

Sample ID .Sample Date Media ·• Validation Level Ainalysis 
' ,,-, < 

Bl 7N46 10/20/03 Soil C Strontium-90 
B17TM6 10/29/03 Soil C Strontium-90 

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 time for strontium-90 analyses is 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. Strontium-90 was not detected in the blank. The 
detection limit for the blank was 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 spiked samples in the analytical batch. Measured activities 
are compared to the known added amounts. The acceptable LCS or BSS and matrix 
spike (MS) recovery range is 65-135%. In addition, a nonradiochemical carrier is 
used to determine the yield of the chemical separation procedure. The acceptable 
range for carrier recovery is 20% to 105%. Results outside the above ranges result in 
associated sample results being qualified as estimates. Results are rejected for 
LCS/BSS recoveries less than 30% or carrier or MS recoveries less than 10%. 

LCS and MS recoveries satisfied the above criteria. A carrier was used for every 
sample, LCS, and blank ( except for gamma spectroscopy) and acceptable results were 
obtained. 

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 results are nondetects, no RPD calculation is required. 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. 
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A duplicate was analyzed for each sample, and the requirements were met. 

• Field Duplicate 

No field duplicates were submitted for analysis. 

Detection Levels 

Reported analytical detection levels are compared against the RDLs in DOE/RL-
2001-01, Appendix B, to ensure that laboratory detection levels meet the required 
criteria. 

All sample results were reported with MDAs equal to or less than the analyte-specific 
RDL. 

Completeness 

Data Packages 222S20030369 and 222S20030383 were 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 

None 

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/or 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: REVIEWER: DATE: 6/15/06 PAGElOFl 
222S20030369 JRJ 
and 
222S20030383 

COMMENTS: No data was qualified. 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
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Appendix 3 

Annotated Laboratory Reports 
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,097'. 0.1 Iii 15.Z ft/I --.. .ou 2,4 
O. 125 0.1 u \6;1 ~.O I. ~-ir.i '-- 5 0 

.II BD0521! E lliete of Sol Id Smnle UCI 'a 105 <2.J3e-03 o.onz 0 .. 0~1 O.o, 2 J5.0 104 ~- e-D:S , .....,,.. 



t2· J.,n-2O04 14:~3:i?S 
A-0002· 1(21) 

IXlltE IIUIIER; 2~$20030183 
SEliNENT flt: B17Tll6 

SEGKENT POR d . TUii: ACI 01 est 

s mld R Al Analvte 

tms 9 " 
Sil,m- : 1CP·Ac1d l>httst ,_ ... Ar,enic • ICP·Acld Dlaest 

$ A 8fll'Tlllll,... ICP•Aeld D11ut 

" 811rvlll1611 -~d Df11ut 

{~59 A Bisnith •lt!'·Acld 01-...... 
A c-11111 ·ICl'·Acid Oto,t 

so-•• 559 A CltrOIIIIUII ·ICP:Ac,d Dl1111t 
so~ ~59 " C"""""r ·ICP·Acid DIHst 
SD::11'1111 ,,59 ,. Llth!IAII ·ICP·Acld llfeest 
SO~llli 559 A !llanafl!Wn · ltf'·Ac1d Diaest 

-59 A Nickel • la>·Aeld Olt1est 
59 A Pho11lhoros ·ICl'•Acld Diaest 

sowaoow~ A Leid · lCP•Acld Di11est --
S03Mll00S59 A Ant;IIIOnv -~ Digest 
Sll3"°°°559 A . -• ·ICP-Aci<I Digest 
s Strontl1111 • IC,-1,cjd lllaest 
_,,...,.,;;59 " Zll'IC: • ICP·Acld Digen 

SEGMEIT PORllOM· Erwirom,ental Acid .~ ' R Ailt Analvte 
c,, ~ " 

b 
~ E Strontha,A0/90 Hiah Lewl ,-- - "·- - ,,_ 

Cl ,n E Pu-2\A 1w TltlFSPt:C Rosin lorE1t 
5, ... 11 40 r. bv TTA f-xtraction 
$03"000Sl,O E lllorhm~ w ICP/MS 

,o E ur,niln-233 w 1,_ •cld Pia 
1W 0540 E Uraniin-234 1V ICP/MS Acm-.+a 

~ IID40 £ Ureniun-235 w ICP/NS Acid 1>!11 
§.0 m,o £ Urenlun· 238 -,r ICPlltS Acid 11111 
s DOS'° E Cobllt-60 tw GEA 
s 3 IIIOOOS40 E Anti IIOflv• 125 bv GEA 
S IJ" IIIF>40 E Cesi\111-13' by GEA 
$ , .... 1n40 E Cesiin· 137 I rw GEA 

0 $03tl 11540 E Euraoh111·n, bY GEA 
so.- 0540 E Eurooh.11-15< 11¥ G€A ----0 50511 054D E Euroolua- u<A 

0 $u"' , ... 4() E &m-~lJII TIIU- !if>EC Resin lonEx 
0 =~~ 

Alllh1 of DIHstll!d Sol id - E lett:C)f Solid SMDle ._.. 

0 
~ 

()'I 

z9 umrcHl 
Data $1,1qMry Report 

tkll t Standard l Blri 
luo/a 101 <S.l.&il!· l 

'"'". 115 <O,l)S 4 
luaf• 95.6 <tl.02 ~ 
, .... ,. 103 <1.35e• j ..... 95.1 <0,u:, 4 -- 93,11 <2.12•· 11 

:ua.11 -- 96.9 <5.19e· I] 
ILia, I ~ <0.01 2 
""'•II 98. < 
lll!l/11 - <1.07c:·O:S 
;ug,111 --~ 95. <0.0110 ·.-- 95.3 <0.0196 
1uata - -....1- 94.4 b.Dl! 1 
:ua,a '-...:L.'\ \\ 94.7 0.uz l 

UD/tl \\ N\hl97., <O.os e 
'ta/a \.\ \(1\v Y7,5 <1.07e· 3 
1LIII/D I'>' 9l,5 . 3,ft7e· 3 

lK!i t Standard X 81anlt 

-
utl a 100_ <7, 19e•llf, .. 
u(:j Cl n/a <0.01Zl 
oCI II 75.5 <4.116e-04 ~,a 105 0.0497 
""/a n/a <l.&oe-03 
ua/g n/a <6.00.· lllt 

'"' ~ I 104 <Z.20e· 13 
,.,,, ~ I~ ~ 106 <O. 1 0 
uCI D'-~'\. \ \.::I Wl ~,we-~ 
UCi II. I\ ,'f\ l'-'·rva ,n 

UCi 'I '-.l I ,, ---nTll <2,92e·04 
uCi II -- 103 <7.53e·~ 
~ .. n/a <6.llle•D4 
oCI 1 IV• <9,B1e•04 
!JCI " n/1 <1.71e·04 
uci o IUI <9.60e ·Ol 
UCI • 117.0 <6.i'4e·04 
OCli'I 104 <Z.38e·Ol 

Pagl': 

Rnult OUDl icute Aver- Rf'IJ X Snit R« X Det Limit ICount ErrX 
L1S <1.10 Na nla 91.5 ,. 1 ...11,,e 

<10.l <10.] N• nl• 11] 1.11 - n.. n., s.i.2 53.3 U.ln 9' i.--- 4,2 n.. 
0.-'Y.J <0.26i n/a nt• -- 10 o.Z7 I\JI 

<10.4 fb. nlA ....-w. 93. 10 n, I 
1. /'Y I .r.· -- 1.11 20. 90. 0 42 n/1 
22,5 --·,t_,t_, 22. 1.6 9fo. 1 ,. n,. 

..--T;Y> 10.~ 10. '1.J 96.6 2. ,..,,. 
10.6 9.IMi 10. 1.'W '1{,2 0.) n,. 

---.JYII 1ft1 1115 ~-27 ,.., 0.2 n • 
20,.: ---. 111.2 19 2 10.5 92,11 2. n • 
Ssn IIVV - 647 16. 1 91.3 4.0 n, a 

6.S8 <4 . 71 nnt - n/11 90.11 4. n.. 
4.63 <4 . u "'" ,vs -- 117 • .5 4. n. e 

<10.4 <10.4 fl/a n/a 9~.-r - l' - n/ll 
ll.7 23.J 111.S 5Z.ll 96.4 U,T .- n/a 
37,IS 3.J.2 35.S 12.9 91.2 0.4l ,,,.. 
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Attachment l 

Narrative 

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH -
SAMPLE DELIVERY GROUPS 222S20030369 AND 222S20030383 

l.O INTRODUCTION 

Two soil samples from the 216-Z-9 characterization borehole were received at the 222-S 
Laboratory; sample B17N46 on October 27. 2003 (sample delivery group [SDG] 
222S20030369), and sample B17TM6 on October 31, 2003 (SDG 222$20030383). The samples 
were analp.ed in accordance with the 2 J 6-Z-9 Trench Characterization Borehole Sampling and 
Analysis Concurrence for Analytical Requirements (analytical instructions), the 222...S 
Laboratory Quality Assurance Plan (reference 2), Semi-Volatile Organic Compound Analysis 
(reference 3}, and Volatile Organic Compound Analysis (reference 4), referenced in the cover 
letter. 

A Data Summary Report is included as Attachment 2. The correlation between the customer 
sample identification number and laboratory identification numbers is presented in the sample 
breakdown diagrams included as Attachment 3. Copies of the chain of custody, Request for 
Analysis, and Generator Knowledge:: Information forms are included as Attachment 4. 

For sample Bl 7N46, all detected compounds for the volati1e organic analysjs (VOA) were within 
the calibration range for the analysis oft.he low level sample (S03M000522), so the sample for 
high level VOA (S03M000523) did not require analysis. 

For sample B 17TM6, a very high concentration of carbon tetrachloride was detected during the 
analysis of the low level sample (S03M000533), and the results obtained for that analysis were 
unusable. The reported results were obtained from two different dilutions of the high level 
sample (S03M000534). 

l..O SAMPLE APPEARANCE AND HANDLING 

Both samples (Bl 7N46 and B 1 7TM6) were described as moist soil. The samples were not 
homogenous, consisting of a mixture of course sand, "pea" gravel and pebbles. 

The samples were stirred with a sparula prior to removing aliquots for analysis. However, with 
this type of sample, this method was not suffi.cient to achieve homogenization. The Laboratory 
does not have appropriate equipment to grind this type of sample to achieve better 
homogenization. This non-homogeneity is noted by the elevated results for the relative percent 
difference (RPD) between sample and duplicate resullS for some analytes. 

For sample B 17TM6, the aliquots for both the low level and high level VOA were each provided 
in a single amber glass bottle with no preservative. Because the bottles had to be opened in a 
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hood to obtain aliquots for analysis, the sample integrity was compromised and the results may be 
biased low. 

For sample B 17N46, pre-weighed vials containin.g preservative, water and a stir bar were 
provided to the project for collection of the aliquots for low level VOA. At the point of sample 
analysis, the chemical technologist noted that custody tape and additional labels had been added to 
the vials, which made it difficult to determine the weight of the samples. An attempt to determine 
the weight of the samples was made by weighing the vials as received, and then again after they 
were emptied and dried. The weight of the preservative added to the vials was already known. 
The stir bar weight was estimated based on the average weight of 5 stir bars. The weight of tb.e 
water was estimated to be 5 g based on 5 mL of water. This allowed an estimate of the extra tape 
and labels to be made, which then allows the sample weight to be estimated. 

3.0 HOLDING TIMES 

The analytical instructions (reference 1) requested that the laboratory make every effort to meet 
the SW-846 holding times for VOA. The holding times were not met for either sample. For 
sample Bl 7N46, the holding time was not met because of a combination of the 7-day delay 
between sampling and deii very of the samples to the laboratory and instrument operation 
problems. For sample Bl 7TM6, the holding time was not met because of instrument operation 
problems. 

4.0 ANALYTICAL RESULTS 

The Dara Summary Report, included as Attachment 2, presents the analytical results for the 
requested analytes. In. this table, solid samples that were prepared by water digest are indicated 
with a "W' in the A#- column. An .. A" indicates an acid digest of a solid, and an "E" indicates 
that the stronger acid soil lea.ch procedure was used to prepare the sample prior to analysis. 
Typically, ifthere is no letter identifier in this column, this indicates that the analysis was 
performed on a direct subsample with no separate preparation, or with sample preparation that 
was included as part of the analytical procedure steps. 

Note that for the ion chromatography (IC) and inductively coupled plasma (JCP) spectroscopy 
analyses, the results reported for the blank are actually µ glmL, rather than µgig as indicated in 
the Data Summary Report. 

S.0 QUALITY CONTROL RESULTS (QC) 

5.1 LADORA TORY CONTROL STANDARDS 

Most laboratory control standard (LCS) recoveries were acceptable in accordance with the 222-S 
Laboratory Quality Assurance P lan (QAPP-016) (Clark 2003), referenced in the cover letter. For 
the semi-volatile orgaruc analysis (SVOA) of sample Bl 7N46 (S03M000525), one of the 11 
compounds (n-Nitroso-di-n-propylamine) in the LCS had a recovery that was slightly below the 
requested range of 70% - 130% recovery. However, the reported. recovery of 65% is typical of 
what is normally achieved for this compound so no reanalysis was requested based on the low 
recovery. 
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For the SVOA of sample Bl 7fM6 (S03M00053 7). 5 of the 11 compounds in the LCS (the acid 
compounds) bad recoveries above the requested range of 70% - 130% recovery. Following the 
analysis, the chemist noted that the standard might have been concentrated because of 
evaporation. Subsequent analysis of a new standard gave acceptable recoveries. The high 
recoveries could indicate a high bias in the reported results. However, because these compounds 
were not identified in the sample. no reanalysis was requested based on these high recoveries. 

S.2 METHOD AND PREPARATION BLANKS 

For most analyses., no analytes were detected in the method or preparation blank. However, for 
th.e IC analysis of sample Bl 7N46 (S03M000553), chloride was detected in the war.er digest 
preparation blank. The sample was. re-prepared two additional times and these results were 
detcmtined to be the best. based on the results reported for nitrite. The level of nitrite detected in 
the other two blanks was greater than that detected in the sample. The concentration of chloride 
in the blank is about 22% of that reported for the sample. Comparison of results from the other 
two digests indicates that the reported sample results are biased high by about 22% ~ 29% 
because of this contamination. 

Nitrite was reported in the blank prepared and analyzed with sample B17TM6 (S03MOOOS61). 
The blank result was greater than that reported for the sample. This sample was also re-prepared 
two additional times. At the time of this analysis, the source of the contamination could not be 
determined. Because no nitrite was detected. in the sample, no additional. preparations were 
performed. The contamination issue is still under investigation. 

For the ICP analysis of sample B17TM6 (S03M000559), lead (Pb). antimony (Sb), and zinc (Zn) 
contamination were detected in the acid digestion preparation blank. The concentration of Zn in 
the blank is less than 5% of that detected in the sample and was considered insignificant in 
accordance with QAPP-016 (Clark 2003). However. the concentration of Pb in the blank is 78% 
of that measured in the sample and the level of Sb in the blank is 113% of that detected in the 
sample. These results are reported from the third preparation of the sample. No further 
digestions were prepared because the duplicate results for Pb and Sb were both less than the 
reported detection limit, and previous results indicated that neither Pb nor Sb are present in the 
sample. Therefore, the results reported for Pb and Sb for the sample portion should he 
considered biased high due to contamination. 

S.3 DUPLlCA TE ANALYSES 

Toe requested precision for analysis was a relative percent difference (RPD) ± 20% for 
raoionuclides and::: 30% for all other methods. Most analyte results met these criteria. except as 
noted below. 

A duplicate sample was analyzed for both samples for most methods. However, after most 
analyses were completed, the project point of contact requested that the laboratory batch the two 
samples together for remaining analyses . Therefore, for the IC analysis, a duplicate was 
analyzed with sample Bl 7N46 only. 

For sample B 17N46, an RPD greater than 200/o was reported for total beta analysis fo.r sample 
S03M000528. RPDs greater than 30% were reported for barium (Ba). cadmium (Cd), Pb, and 
Zn for sample S03MOOOS27, and acetone for sample S03M000522. The RPD criterion was not 
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applicable for Cd and Pb, in accordance with QAPP-016 (reference 2). because the sample 
results were less than l 0 times the method detection limit. The other high RPDs were attributed 
to sample inhomogeneity and no reprepararion and reanalysis was requested because the 
laboratory docs not have equipment avaHable to provide adequate homogenization of this type of 
sample matrix. 

For sample Bl 7Tivl6, RPDs greater than 20% were reported for plutonium-239/240 (2391240pu), 
thorium-232 (232To), uranium-233 (233u}, and total beta analysis for sample S03M000540. 
However, the counting error for the beta analysis is greater than 15% and the 233u result is less 
than } 0 times the method detection limit, so the RPD criterion is not applicable for those two 
analytes. An RPD greater than 30% was reported for strontium (Sr) for sample S03M000559, 
but the criterion was not applicable ~cause the sample results were less than 10 times the 
method detection limit. The other high RPDs were attributed to sample inhomogeneity and no 
repreparation and reanalysis was requested because the laboratory does not have equipment 
available to provide adequate homogenization of this type of sample matrix.. 

Duplicate analyses for the SVOA and polychlorinated bipb.cnyl (PCB) analysis was performed 
by comparing a matrix spike (MS) with a matrix spike duplicate (MSD). The results of this 
comparison are discussed in the next section. For sample B 17N46 VOA, both. a duplicate and 
MSD were analyzed because some compounds were expected to be present in the sample. 

For sample B 17TM6 VOA, only an MS and MSD were analyzed. However, since chloroform, 
tetrachloroethene and carbon tetrachloride were detected in the sample, but were not compounds 
present in the spike solution, the results from the sample MS and MSD analyses can be 
compared as triplicates to provide precision information for the analysis. The results are 
presented. in Table l and a percent relative standard deviation (%RSD) was calculated to give an 
indication of the precision. The ¾RSDs were less than 30%, which indicates that the analysis 
met the precision requirement. 

Table 1. Tripllcate Analysis Results for Sample B17TM6 (S03M000534). 

Compound 
Result MS MSD I %RSD I (µg/Kg) (j.Lg/Kg) (µg!Kg) 

Chloroform 4.88e+3 S.46e+3 4 .73e+3 I 7.7 
I 

Tc,trachloroethane l.70e+4 l.76e..-4 l .66e+4 i 2.9 

Carbon tetrachloride. 3.76e+S 2.87e+S 3.Be+S 

' 
14.0 

5.4 MATRIX SPIKE AND MA TRIX SPIKE 
DUPLICATE 

An MS sample was analyzed for both samples for most methods. However, after most analyses 
were completed, the prajcct point of contact requested that the laboratory batch the two samples 
together for remaining analyses. Therefore, for the total uranium and IC analyses, an MS was 
analyzed with sample B 17N46 only. 

MS samples were analyzed with all methods except for pH, 239
,.
2
~ , 

238Pu, 90sr, neprunium-237 
(237Np), americium-241 (241Am) and the isotopes reported by gamma enc:rgy analysis (GEA). 
For VOA and SVOA, the analytical instructions (reference 1) requested that the laboratory report 
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spike recoveries only for the representative set of compounds indicated in the letters from 
H. L. Anastos (references 3 and 4 }. However, for VOA, some ketones were pan of the standard 
mix used. Although the ketones were not required to be reponed, for sample Bl 7N46, acetone 
and 2-butanon.e recoveries and RPDs were discussed because those compounds were detected in 
the sample. For sample Bl 7TM6, the ketones weren't reponed because they were not requested 
by customer and no ketones were detected in the samples. 

For PCB analysis, only aroclor-1254 is included in the matrix spike because it is the aroclor most 
commonly detected in samples on the Hanford site. 

Most MS and/or MSD recoveries met the requirements in the analytical instructions (reference 
1 ). except as noted below. 

For sample Bl 7N46 (S03M0OOS25), most of the SVOA spike compounds (except pyrene) failed 
to meet the requirements. The low recoveries were attributed to a possible matrix effect because 
the recoveries for those compounds in the LCS were all acceptable (e,xcept for n-nitroso-di-n­
propylamine, as noted previousiy}. No reanalysis was requested because the sample matrix 
would still affect reanalysis results. 

For sample BI7TM6 (S03M000537) SVOA, most of the compounds tailed to meet the 
requirements for MS and MSD recoveries because of the 50-fold dilution that was required to 
reduce the concentration of ni-n-butylphosphate so th.at it was within the calibration range. No 
reanalysis was requested because the same dilution would be required on the reanalysis and it is 
impractical to add sufficient spike solution for this sample where a substantial dilution is 
required. 

For sample Bl7N4!6 (S03M000522) VOA, acetone and n-butano.nc have-high recoveries. 
Because the LCS recoveries of these compounds were within the requested control limits, the 
high MS recoveries were attributed to a possible matrix effect that causes increased purging 
efficiencies for ketones. Again, no reanalysis was requested because of these MS recovery 
failures because a reanalysis was not expected to improve the results. The results reported for 
these two compounds should be considered biased high. 

The RPDs between the MS and MSD for the PCB analyses met the requirements in the analytical 
instructions (reference 1). Some of the RPDs for the MS/MSDs analyzed with the VOA and 
SVOA failed to meet the requirements. The failures were attributed to the previously discussed 
matrix effects, so no reanalysis was requested 

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD 
analysis or the RPD for tb.e MS/MSD analysis. This information is provided in Table 2 and 
Table 3 for VOA. Table 4 and Table 5 for SVOA and Table 6 and Table 7 for PCB analysis . 

.Table 2. MS/MSD Reco;veries and RPDs for VOA for B17N46. 

Compound MS(%) MSD(o/o) RPD(%) 
Benzene 98 l01 3 

Chlorobenzc:ne 104 100 4 

I, 1-Dichloroethene ) 100 103 3 
Tolu.enc I 95 92 3 

5 l} 0 11. fl H I..• 
~.' •.f ~) 0. 
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Table 2. MS/MSD Recoveries and RPDs for VOA for Bl 7N46. 

Compound MS(%) MSD(%) RPD(¾) 
· TrichJorocthcne 115 119 3 

Acetone 158 t 172 t 8 

2-Buunone l40t L90t 30 t 
t • spilcc recovery or RPD· failed to meet customer requirements 

Table 3. MSIMSD Recoverlei and RPDs fo-r VOA for B17TM6. 

Compound MS(¾) MSD(%) RPD (%) 

Benune 110 l?5 4 

Chlorobenzeoe l 14 l 16 2 

1, l-Dichlorocthene 98 Ill 12 

Toluene 110 113 3 

Trichloroeihene 102 103 I 

Table 4. MS/MSD Recoveries and RPDs for SVOA for Bl 7N46. 

Compoun.d MS(%) MSD(%) RPO(%) 
Phenol 67 t 65 t 3 

2.Chlon:iphenol 61 t 61 t 0 

l ,4-Dichlorobenzene St I3t 48 t 
N-Nitroso-di-o-propylamine 35 t 42t 18 

l ,2,4-Trichloroben2ene 33t 36 t 9 

4-Chloro-3-methylphenol 55 t 62 t 12 

Acenaphthene 64t 66 t 3 

4-Nitrophcnol 53 t 65 t 20 

2,4-Dinitrotoluene 54 t 63 t 15 

Pcntachloropbenol 51 t 63t 21 

Pyrcne 88 92 4 

t • spike recovezy or RPD failed to ~et customer requirements 

Table 5. MS/MSD Recoveries and RPDs for SVOA for B17TM.6. 

Compound MS{¾) MSD(%) RPD(%) 
Pheno! 70 I 89 24 

2.-Chlorophonol 77 90 16 

1,4-Dichl.orobenz.cne 48 f 55 t 14 

N-Nitroso-di-n-propylamine 23 t 47 t I 68 t 
1.2,4-Trichlorobeme:ie 47 t 67t 35 t 

, 4-Chloro-3-m.ethy}pben.ol 64t 55 t I 15 t 
Ac1maphthene 56 t 65 t 15 -t 

4-Nitrophcnol Ot Ot , IA 

6 

18 



Table 5. MS/MSD Recoveries and RPDs for SVOA for B17TM6. 

ComJ>4und MS(%) MSD(%) 
2,4-Dinitrotohlene Ot Ot 
Pentacllloropbenol Ot Ot 
PyTcne so t 59 t 
t - spike recovery or RPD failed to meet customer requirements 

N/ A - calculation not applicable 

RPD(¾) 
NIA 

NIA 

16 

Table 6. MS/MSD Recoveries and RPDs for PCB for Bl 7N46. 

Compound MS(%) MS.D(¾) RPD (%) 

Aroclor l254 76 72 s 

Table 7. MS/MSD Recoveries and RPDs for PCB for B17TM6. 

Compound MS(¾) MSD(o/o) RPD(¾) 

Aroclor 1254 120 106 12 

5.5 SURROGATE RECOVERIES 

! 
I 

Surrogate standards are added to all field and QC samples for VOA. SVOA and PCB analyses. 
The surrogate is added to monitor total method recovery through preparation, sample matrix 
cleanup and analysis. 

Surrogates standard recoveries for VOA for sample Bl 7N46 (S03M000522) met the 
requirements in QAPP-016 (reference 2). For the VOA for sample Bl 7TM6 (S03M000534), 
dibromofluoromethane (DBFM) failed high by 4% on the sample aliquot. This failure was 
attributed to interference from the adjacent carbon tetrachloride peak, which exceeded the 
calibration curve and saturated the detector. This surrogate passed on the MS and MSD and on 
subsequent reanalysis of the diluted extract. Therefore, the reponed sample results were 
considered acceptable. 

Surrogates standard recoveries for PCB for sample Bl 7N46 (S03M000522) met the 
requirements in QAPP-016 (reference 2). For the PCB analysis of sample BI7TM6 
(S03M0OOS38), the recovery for decachlorobiphC11yl in the LCS was slightly high. However, the 
reported results for the analysis were considered acceptable because the LCS, MS and MSD 
recoveries for the analysis all met the requirements. 

For the SVOA for sample B 17N46 (S03M000525), the recovery for nitrobenzene-dS ( one of 6 
swrogares) failed to meet the requirements in QAPP-016 (reference 2). Administrative limits are 
set at 50% - ( 00% recovery. Recoveries for nitrobenzene-d.5 ranged from 0% - 10% in the 
method b~ LCS, sample, MS, and MSD. The other 5 surrogates all had acceptable 
recoveries. The cause for the low recovery is unlo:lown, however, the other base-neutral 
compounds that were spliced appear to be u.naffected. Of the compounds of interest, only 
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n-tributyiphosphate is in the base/neutral class. It is not chemically similar to nitrobenzene-dS, 
and is not likely to be affected by the poor recovery. 

For the SVOA for sample Bl7TM6 (S03M000S37), low surrogate recoveries were obtained 
because of the required 50-fold dilution. As discussed with the MS and MSD recovery failures, 
no reanalysis was requested based on these low recoveries. The sample results are considered 
usable. 

S.6 OPPORTUNISTIC ANALYTES 

The analytical instructions (reference l) requested that the laboratory repon opportunistic analyte 
results from the SVOA. These results are considered opportunistic because they are compounds 
that are calibrated for in the method, but are not requested. 

For sample Bl 7N46 (S03M000525), two opportunistic compounds were detected in the sample. 
Dimethylphthalate ( chemical abstract system (CAS) number 131-11.-3) was detected with a 
concentration of l.38e+3 µg/Kg. Diethylphtbalare (CAS number 84-66-2) was detected with a 
conoentration of4.3,le+3 µg/Kg. Both of these results should be considered estimates because 
they were not greater than 10 times the detection limit of 960 µg/Kg. 

For sample B 17TM6 (S03M000537), no opportunistic compounds were detected. 

S.7 TENTATIVELY IDENTIFIED COMPOUNDS 

The analytical instructions (reference 1) list five compounds for VOA that the laboratory does 
not routinely report, as indicated in the letter from H. L. Anastos (reference 4). The laboratory 
was requested to perform a tentatively identified compoimd (TIC) search for these compound'i. 
These compotmds were not detected in either of the two samples. However. several other TI Cs 
were identified, as discussed below. TI Cs are identified by the instrument library search based 
only on masses in the spectra and are not based on retention times or verified with independent 
check standards. These compounds could be misidentified because of matrix effects. The 
concentrations are estim&ted based only on the nearest internal standard and a presumed response 
factor of l. 

For sample Bl7N46 (S03M000525) SVOA, an unknown phtbalate was reported as a TIC. 
However, this unknown phthalate was also detected in the LCS and the preparation blank and, 
therefore, was considered to be contamination from an unknown source of plastic and not related 
to the sample matrix. In addition, 2,2'-methylenebis[6-tert-butyl-4-ethylphenol] (CAS# 88-24-4) 
was detected ·with estimated concentrations of3.0e+3 µ~gin the MS and 5.5e+3 µg'Kg in the 
MSD. 

For sample B17TM6 (S03M000534) VOA, two compounds were detected as TICs in the sample 
portion as well as the MS and MSD. Bromobenzene (CAS# 108-86-1) was detected with an 
estimated concentration of 4.0e+3 µg/Kg in the sample, 4.2e+3 µg/Kg in the MS and 4. le+3 
µg/Kg in the MSD. Estimated concentrations ofhex.u::hloroethane (CAS#67-72-1) wc:,e 
8.Se+4 µ~ in the sample, 9.0e+4 µg/Kg in the MS, and 8.7e+4 µg/Kg in the MSD. In 
addition, nonanal (CAS# 124-19-6} was detected in the MS with an estimated concentration of 
3.9e+3 µg/Kg and in the MSD with an estimated concenrration of2.2e+3 µg/Kg. Tridecane 
(CAS# 629-50-S) was only detected in the MS with an estimaied concentration of l.Oe-r3 µg/Kg. 

8 
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No other compounds were reported as TJCs from either the VOA or SVOA for the two samples. 

S.S TARGET QUANTITATION LIMITS 

The laboratory was unable to meet all of tbe requested target quantitation limits due to necessary 
dilutions of the samples. These dilutions ensured analyte concentrations did not exceed 
calibration ranges and avoided contamination and carry-over problems. The laboratory used the 
largest feasible sample sizes. 
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6.0 ANALYTICAL PROCEDURES 

Table 8 presents the 222-S Laboratory analytical procedures used to generate the reported 
results. 

Table &. Analytical Procedures. 

Analysis 
Preparation Analysis 
Procedure Procedure 
1.Aorganic A.mjyses 

pH Direct LA-212-105 Rev. D--0 

H~ Direct LA-325-106 Rev. C-0 

: CN Din,et LA-695- l 02 Rev. 1-2 

NH. Water Digosr LA-533-101 Rev. K-0 

IC Ware: Digest LA-533-107 Rev. C-2 

Sulfide Direct L'\-361- 101 Rev. A-0 

TotalU Acid Digest LA-925-009 Rev. D-S 

ICP AcidDig~t 
1 

LA-505- 161 Rev. D--1 

ICP-MS Aci.dDigMt LA-506-101 Rev. C-0 

lwlfonuclide AM)yies 
ATfFB Environmental Dig:st LA-508-101 Rev. 1-1 

GEA Environmental Digest LA-S48-121 Rev. F-5 

90gr Environmental Digest LA-220-101 Rev. F-0 

mNp 1 Envi.roruncntal Digest LA-933-141 Rev. H-7 
mPu. 2.J'IIJUGpu Environmental Digest LA-953-104 Rev. D-0 
241Am Environrnentl!l Digest LA-953-104 Rev. D-0 

Organic Aaalylft 

VOA 

SVOA 

PCB 

Abbft'\.•latiom: 
Hg - mercury 
CN-cyanide 
NH.-ammoniwn 
IC - ion chromalography 
Total U - total uranium 

Direct 

Organic E:uraction 

i Orgacic E.x.traction 

lCP - inductively coupled plasma 
ICP/MS - ICP/l'QiW spec1rometry 
AT/TB - total alpha/total bela 
GEA - gamma energy lllUllysis 

Now: 
Acid digest proccdw:e-: LArSOS-163 Rev. D-l 
WaterdiS"tprocedure: LA-504-101 Rev. 1-0 

LA-523-118 Rev. A-2 

LA-523-135 Rev. A-1 

LA-523-140 Rev. B-0 

00s r - savntium-90 
mNp- nep.wniwn-237 
™Pu - plutoni.um-238 
='°J>u - plutonium-239/240 
2
" Am - americium-24 l 

VOA - volatile organic analysis 
SVOA - semi-volatile orpnic analysi.s 
PCB - polycltlorinated bipbenyls 

Environmental acid digest procedure: LA-$44-101 R~. C-5 
Organic extraction procedure: LA-523-138 R&v. C-2 

0 (:I ! / j ' f '{ 
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/UOKMCTIVETIETO: 817NM8 

HQ~·. ~0'.,11/t.(Ac1t>ic) 
Special Jl11dling and/or Stor~a, 
SlfMP/.fRJ; ro PUTS 8 soil lllfo rncl, viul 1<·/th IM rncorc samplrr. 
B,,11k., nlT pre-laHkd. Wrllt the /leis '"'"'btr from th, d,aln c>tt 

caclr 'fl11I. 

SAl'fPU: ANAL \'SIS 

Sample No, Mutri,,;' 

817N46 SOIL 

ooU C ,,,,,, (td/."' 

Type or Co• tallttr 
a(,s• p 

No. or 0Htbhttr(t) 

Volume 

t--_0_1_A_IN_' o_r_ro_ss_.ES_SION _______ ,_____..__ ___ ...... _______ -4SPEC:IALINSt'JtUCTJONS 
'' n2..s l.-m10f)' ,.;11 pmonde ,o tnl.. VOA -.ialt th>t hlve l>ern rrc-p,mr,'Cd ,.,;tl, ,Q\li\irn W1olf,tt . 

~C.!.!:.E./.tl,~1'.::::::___.....L.'!f.,'.~'.4....!...:.lLL-Jl~!/...£!!U!i~~::...:...:_...:.:_u::_~:-.!..::.:-I {I) VOi\ • U.60A- Carn,pl'1e; VOi\ · S260A(Ad~O•) (l\e>el(ll!liln1,, Jl•une, 1>-B1!!ylt>t1t,.P•I 

:,lA.SORATORY Rt<ch'NII\)· 

-~ SOCTION 
IIINAJ, SANPl,E Oi,poral ~ 
_...JISN>SITION 

BIN-EE-011 (0:W1/2002) 

-r;,1, 

MatriK' 

M°'I 
s,-w.. .. 
t()•Stl ld 
I t.SW,, 
w•••~r 
(>(Ill 

A•Atr 
OS.-D;_,,i""'"" 
tx.•DP.NlJQ,Mt 
~ l • 11nt: 

1l1•tit,t 
L--U11il 
V-\"qo;MI• 
• •O.-., 



FH..Ceat:nl Plateau Pro· t 

Dnig111llo11 
216-.t-9 Tmich Chalacwritttion botdlolc • Soil 

ke Cliest No. 
VI dfv(; 4H 2. 

Slli!JIIM4To 

1-2=22=-$....::...::l.-"=..::..,;..:.;.=~ -- - - ------ ---
POS.Wlll,I SAMPLE HAZAIU)S.IRJ:MARKS 

RADIOACTIVE TIE TO: 8 f7NMB 

Spulal H1nclU1g •• dfor S1or1111:e 2X _ 

CHAIN OF CUSTODY/SAMPLE ANALYSIS RE UEST FOJ-118--54 hp l o! l 

C9111p11J C..tad Ttlt,._t ,... l'teiJ«t c...-dl!t1ter l'rlct Codt BN 
Scee 1)CIII 37HS69 TREHf. SJ -----------+-------s. .. , 11. L«lliN ~ ,.,..,, , • SAFNo. Air n..,1u.. O 

D•tll Tan•rHIIII 

60Days 
llf-Z.M::3426- hltmal !HS-. ,i. S. S - Fro.OIS "'" "I 

--+.::..;..::;...,,.,.....=-,. ____ -+--'---------+~----------------1 
fitldJ_epeetcN., 

UNF-N-3361 

Oflilh Praptrty Ne. 
NIA 

rf!f of Conlalnn 

COA 
1191 S21iSI 0 

MtllN ol'Sfii,-ltal 
Ckmnnall Veliidt 

Ill 11 Ldi11cfAlr BIi ND. 
__ --- ,---.r-----,-.........__...NI_A __ ~ - - ...-----,.-- -.-------

G 

SAMPl,ERS: C'1lltct 1.f g ,riffr IMtltCOn _,,,,ter. lfllw~ 
,,,,,_,,,,.11,1, ,tmtpif _ k ,-,, to WSCF. Sampl, onaly1lr nout 
o«fll" In 13 ""-r$ or pr,~ttt wldt 1Jttt/,anol, 

No. or Cont1laer(s) 

\ 1ol1Mt 

Sample No. 

l.A!IORA TOll'Y Rc«i\..t By 

SECTION 
FINALS4MrLt Onl)(ISII McMC: 
OISl'OSITION ::;:: 

OHt-EE-011 (OJl()1 '2002) 

AAMrU:t\NAL\'SIS 

Mllrlx • 

SOIL 

D,rdl>m0 

Sample Time 

~ttiom(i)I• 
~i,f .. ,_...,_ 

Dattll ime 

{I) VOi\ - S260A • Complete; VOA - 8!60A (Add-011) (A"'1onitrik-. llU'.an•. n,0.tyllmiuneJ 

05,.DNIISll.'dl 
C-.,.Ol-v11Uq.,1!1 
Mt.. 
'!n-"11< 
L-u,dl 
V•V\p:of·.,, 
x--ruc, 



REQUEST FOR SAMPLE ANALYSIS (RSA) 

l. -~By 

10. VOiume 11. Malnx 
ofSample ctaam~ 

CDG 

14. $amplo SafflJll•t•) Ooaa Raia at Contact 

')a'ftlUltn b CUslcmar • ~tlund toccntaln Peac vw81 bctrsb.lmed 10 a. cuadner 0 ~olperfl~I>' ~wltb applied dw;utwanalyses an.ddtsposal HPT Slgnaiure ___________ _ 

,a. Cba.in Qf CuR)dy 

0 V,, /! al •_l ~ 

0 No D Yes ·
1 

" -~ • 

Tll118 Number. 

ZOOI!) IV& 6J'!TT t0/l.Z/0t 

------- --·-···- -· 
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t-v 
0\ 

FLUOR Hallfor4 l11c. CENTRAi. Pl.,A TF.i\U CH.\IN OF CUSTODY/SAMPLE ANALYSIS REQUEST FOl-018-069 Pa~ 1 r,f 1 

njttt Dulg••tlotl 
216-Z.9 T!fflc:11 Oiarackri7.Jllioll Uorthole. Soil 

lttCllellNo. 

l'OSSIILt SA~tru: HA7..AllDSlREMAllK5 

RADIOIIC11!'ErJE:10: i3(lurJ4 
Special Hudlin& and/or Sloragt 

SAMPLERS: Fill J'OA V/(l/J t1'/lh Zuo htad space. 

C-pa•yUllllld 
Stm: Tmit 

S.-,R111Let11tlell 
216-Z-M:'3426 - lnlCfYII 

F.lthl Lc,pook No. 
IINf•N-3361 

~-Pr~:.01.?~ ~ 
Prrsernatl11• 

T)'pt, of Cont1i11tr 

No. of CDllhllMr{s) 

\'ohnnt 

SA!l-lru: ANALYSIS 

S11mplcNo. Mattix• 

B17'™8 SOIL /() t'J (J} 

clil'lqotshNI Oy,'R....,,-rd from I>itr!Ti111t Rc«i...d hy/S,lottd lo 

clioq,.1i,l,td ll)'llttt110,-N1 fKNll Oafr.'11,nc: lle<ffi'<II By/Siami Ill 

LAI.ORATORY llecei,~d .Oy .., 
Sf.CTJON 0 

FINAL SAMPl,ll Dupoinl ~l<thod 

DlS.POSITJON -
.~ 

A-600H18(0)10)) Y.. 

·rtl(ptt- No. 
373-5869 

COA 
lllll52ESIO 

/cJ{=9.7'3, _ 

C'o<I«: Cllal4C 

.01• .0 

3 

40ml flllllll,-

i.om,... 
kh.,.(l)m S..""'fn'• 

S,.Cifl ~ 
f.!dttJc.tioil.1 . hflRKM'W. 

Tit!CI 

.cl 

Frejte1 Cea,.l•ller Fri« Coclr SN 
TKENT,SJ 

SAFNo. 
.F0).013 

Mfllled orSlllpmtnl 
Oofflnmqt Vdllcle 

Air Quality C 

•Pl of LtdlncfAlr RIii No. 
NIA 

45Days 

Da!effimc 

DatdTime 

Mnlli~' 

S:• ,Sf41 
SC .. $c•,J\~!"4 

SO•f.o !W 
Sl•I""'" 
W• W*' 
O'Oil 
A•A.lr 
~p.,.,u,.,. 
ltVfhnUt•'-'1 
l--TI"-( ., ... ~ 
l,Lll"' 
V•\\!P'1_,. 
X•O!cr 



<.ifOUP ID No. (FOi' lab use.only) 

REQUEST FOR SAMPLE ANAL YStS {RSA) 

1. sarnpJc Origin 2. Dile Sampled 14. Requester, Name 6. CACN/COA 17. Cost Cen1er 

216-Z- .9 l"'h>1r , ~rehol~ 10/29/:;!003 SJ Trent 
" , .. jegl COCIO 3. SIJbmllted By I 5. R~tor5 P~N/FAX 

373- 5869 A0-21 

8. ~tomer IO No. 
&. l.aboiato.ry ·10. VOIIJme it . Matrix 

12. Requested Analyses 13. Expected Range SampieNQ. of Sample C!Sample 

Bl7TM6 500 gm SO- See Chain of Custody 200 uCi Pu 

1'4. Samplll Dilpolition Satnp~(s) Dose Rale at Contact 

181 Rawm to Cldlomer 
0 Samples folind IO c:onlaln PC8s wlU !)a returned 10 lhe aJstomer 

0 Oisl)oMol !)al' fKilily proc:edura u.411\~ enwgea tor anal~ anc1 dlspogl HPT Signature 

15. QC~red E8l P«222-S LaboralOryQwlityAasurance Plan (HNF-SO-CP-QAPP-016) 

l8l Other (1st reference ooC41ment or allac:h) 216- Z- 9 Analj'.tical lDSt£UC-:::iOlJ:S 
16. Special I~ CSJ)aclat SIOQQe Requl(oment$. ReportiniJ format. holding timei, ete.) 17. Requeatad Tumarounll rime 
Sae 216-Z-9 Anal yt i cii.l l n~st:ruetions . 02\Neeb 04W.~ 

i8IOll'ler 60 daj'.S 

18. Semple NOllwid wy; 19. Chain or C1.15!Dely u t1 ;;. n -~ 
0 No ~Ya 

0m Time 
Nl#T\bel: 

A-6002-3455 (03/02) 

----·-- - . 
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GENERATOR KNOWLEDGE INFORMATION 

2. List generalor ~ or clacripllon ot p,oc:ua flat prOducad sa~e. Or list descrlpllon· cl sa~• aouroa: 

21.6-Z-J Trench DHAPL Investis;ation 

3. Llltall ~ mdaand• ~ NIOCliallld wl~ the~ et mlCia 1:llat WU sampled, ,-gal'dless of Ca\ClA alatus. 
a) DoN.IM_._.oanlalnanyottnefol!clMngllalitd_...eeodas? · 
ay~ •.--•mec~~ tt111110~/$_..,,,.fOl/ow1ng a C'tllftlul a.reh. 

Ust l'eclenl W.. Coc!c(s): List Con&tiluent(,): 

PCodes: 

UCods. 

KCcdls: 

FCoda: POOl carbcn tetrachloride 

. b) List IIAIIICIIM GharacMMlica,u• .... Aalh point. pH, c:onslluenes, and C1011CW1lrllions 11$ appropriat.. 

0001: D F?<1co-F 0 FP r!OO <140"~ . D DOT OldCIDlr 

0002; • pH:SZ • pH~12.5 D SOlkl Corroslv. (WSC2) 

0003: 0~1oe D suiecs. D w....RNeiv. 0 Olher 

0004-0043 (ldltll:lly aptllicatlle Wlllllt 0001$ and ootlcetllta~); 
(Le •• pe.raxide former. 
~.alrru~) 

d} u.t-~ Land DisooNl RN1ndlans tu>R) s,~11, If a;,plk:able (-40 CFR 26:UO): 

11/A 

Qy .. 

0Yes 

ov .. 
®v" 

Oves 
0Yes 

Ov• 
Qyg 

@No 

(i)No 

®No 
0No 

®No 
@No 
(i)No 
(i)No 

rs.tata mixture riJla 1er f;nlta::l~ 

OUnllnown 
0 ~ 
•Unknown 
o~ 
OUnienoilln 
elJnlcnOwn 
OUNcnown 
OUnknown 

•> l.iatally~ w.shi.'IQIOn Sla'te·dang•--qSl,o ood«l: =:iire4 Jiai.d 
WT01: Oves @No OunknOwn yrog > WP01 : · Ovu @No Oun~ 
WT0'2: Q Y• (i) No O Unknown WP02: Q Yes @ No O Unknown 

W001: Q. Yes @No Q Unknown WPOO: 0 Yes @No O unknalm · 
Ult ~arid, cancantra!!onc: F-003:• 0 Yu @ Ne) 0 ~ 

QY• 
ua~lfapplk:eble: -------------------------------
llyes.llN!la tia acuca ofllwt Pea? (-TSCAPca~ord b U&..-GlAdo. 00~1-60) 

• PC8llq1.1ld Was\11 0 PCB BulkProdudWMte • PCBT~r ~ppm O l.k\kllowr'I 

0 PCa ~ Wu&a • -PCB R&O wusa • PCBc.onta,rlnaled ~ e,ciulpmanl(c:a~ <SOO ppm 

D PCBSplllMllladal • PC8 Liam D O!he:-PC8Wutll (lisl) ------------

, . ldllsml1arla!TRU? QY• QNc @UnlO'IOWn O O ~ ~ ~) :i ij 

_, __ --- ---
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Appendix 5 
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APPENDIX A 

RADIOCJIEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

-· -
SAMPLES/MA TRIX 

ANALYSES PERFORMED .. _ 

1. Completeness···-··-··--··---····-··-··-·-·--·-·····-·-····-·····--······ ........... _ ....... • N/ A 
Technical verification Corms prcsent'? ·-··-···-·-·--··-····· .................... - ............. Qo NIA 

Comments:~~--------------------------

2. Initial CaUb:ation (Levels D, E) ........................ ,_ ............... _ ................................... - ..•.. ~ 
Instruments/detectors calibrated?-···-········· ... ·····--·····--·····--·····--········- ............. Yes No N/ A 

Initial calibration ac~e? -··-·-......... - ....... - ............... _ ............... - ............. Yes No NIA 
Standards NIST tr.iccable? -·--····-·--··· ...... - .......................................................... Y cs No NI A 

St:uldards Expired? ...................................................................................................... Yes N.o N/ A 

Calculation cheek acceptable? ..................................................................................... Yes No N/ A 
Comments: ___________________________ _ 

A-I 

------- -~--------------------
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3. Continui~ Calibration (Levels D, E) .·-·····-······-······---····-······-·-·-··-.. ·· .. --···········-✓w-; 
Calibration checked within required frequency? ............ - .......................................... Yes No NIA 

Calibration check acceptable? ·······-·-·· ............................................. _ .................... Yes No NI A 

Calibration check stmd:lrds traceable? ................ ·-····-······--·······--···---···-·-·-Yes No NIA 

calibration check standards ~pired? ....... -···················-·····-·--·····--·-·····-···-Yes No NIA 

Calculation check aecep1able? .............................. _ ........ --····-··········-·-····-····-····--Yes No N/ A 
Comments: ____________________________ _ 

4. Background Counts (Levels D, E>--·--····-··-·-······-·····--····~-·--·····--····-···-·-·-· ~ 
Baclq:round Counts cheeked within required frequency? ................ ·--·····--·····-··-· Yes No N/ A 
Baclcground Counts acceptable? ............... - ................................................................ Yes No NI A 

Calculation check acceptable? ................... - ........... -··-·-···----·····-·····-· .. --··-··· .. Yes No NI A 
Comments: ____________________________ _ 

A-2 

--------- -
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S. B13Ilk.s (Levels B, C, D, E) ·-·-··-.. ·•··• .... _ •••• - •• - ................... - .................. _ .... _ ........ • NIA 

Method blank annlyzed within required frequency']·-····-··-······-··········· .. ····---·( 0o NIA 

Method bl:tnkresults accepUble? ..................................... _ ...................................... @o NIA 

Analytcs detected in method blank? ........... ·-····-.. - ... - .• ·--····· ............................... Yes. ~I A 

Field bla:nk(s) analyzed? ...... o ......................... .... _ ...................... - .......................... Y es@N_I A 

Field blank results acceptable? --......... ·-···-··--·-·····-···-··· ................................. Yes N IA 

Analytcs detected in field. blank(s)? ............................................................................. Ycs N 

Tnnscription'Calculation Errors? (Levels D, E) ......... _ ................. ·-····-· ......... - •. Yes No NIA 
Comments: __________________________ _ 

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

LCS /BSS analyzed within required frequency? --·--.. ····-............................. ~-..fe'vNo NIA 

LCS/BSS recoveries actcptable? ..... ·-··--···· .. ·---· .. -· ...................................... .@:::tJo NI A 

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

LCS/BSS expired? (Levels D.E) ............ ·-····----··---................................. - .... Yes No 'W[A) 

LCS/BSS levels correct? (Levels D,E) ............. - ........ ·-···· .. ····-···· .. -····-.. ··•·· .. ··-.. ·• Y cs No<!:![!;> 
Transcription/Calculation Errors? (Levels D, E) ......... - ......... _ .............. _ ........... - .. Ycs No@) 
Comments:. _________________________ _ 

7. Chemical Carrier Recovery (Levels C, D, E) .......... ·---··· .. ·····-···· .. -· .. -·····-............. 0 NJ A 

Cbcmical =rier added? ·---·-·-··-·--·····---------------•·-·-·-·~o NIA 
Chemical recovery acccpbl)le'! ·-··---.. --·· .. ·-·-·-:-··· ...................... - ......... -@ No ~ 
Chemical carrier tn1.ceablc? (Levels D. E ) ............ _ .. _ ........ - ............................ Yes No~ 

A-3 

' ---------
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Chemical carrier expired? (Levels D. E) ··········-··-····---··············--···--·········-····Yes No~ 

Transmption/CaJculation errors.? (Levels D, E).·-······--······-·····--····-·· .. ·········· .... Yes No@) 
Commenu: ___________________________ _ 

8. Tracer R~ovcry {Levels C, D, E) ·······--............................................. _ .......................... ~ 
Tracer added'1 •• -·--····-····-·-·· .. ··--···--···· ........... - ...................................... Yes No N/ A 

Tracer recovery acceptable? ·-·-· .. --·-·····---·· .. •·• ............................. _ ..................... Yes No NIA 

Tracer l:ra(:eabJe?· (Levels D, B ). ··-··---.. ·····-·-·-·--·"·-··· ............ - ........................... Y cs No N/ A 

Tr.iccr expired? (Levels D. E)-·····-····· ...... _._ ........................ _ ............................ Yes No NIA 

Tnmscription/CaJculation errors? (Levels D, E) ............................ - .......................... Yes No NIA 

eommerus: ~:r 'H--",j,,_;;,,. s_,,, .- To ,.,, s: rt,,,£ 

9. Matrix Spikes (Levels C, D. E) .... __ .................................................... - ............................ O NIA 

Matrix spike analyzed? ............................. ·---·····-·········--· .. ·•···· .............................. ~o NIA 

Spike rcc:ovcrics acceptable? ................................ _ ............................................. -@o NIA 

Spike source uaccable? (Levels D, E}-······-·· .... ·-···-·--···-· .. ···········-··••·•-········ ...... Ycs No ~ 
Spike source expired? Levels D, E) ................. - ....... -······---···-· .. ···-....................... Yes No@ 

Tr:nscrlption/Calculation Errors? (Levels D, E) ......................................................... Y cs No@) 
Comments: ___________________________ _ 

A-4 

-- '-··- - ·---•-•.------------------
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10. Duplicates (Levels C, D, E)-...... -·-··-···--··-·-·····--···-····-··-···- ····· .. - ...... - .• • NIA 

Duplicates Analyz~ at rcqwrcd frequency? .. _ ............... ·---·--····-·--····-···--... ~~A ~ 
RPO Values A~table? ··----····--·····-···--···--······-·-·-······-·--·-··········~A'- ff'G ~t, { o, 
Transc:ription/Calculation Errors? (Levels D, E) ·--··········---····-·-···-·---··--··-·-Y cs No @ 

Field duplicate S3mplc{s) analyzed'? --···-·-·· .... _. ................ - ................................ y; o IA 

Field duplii::mc RPD values acccptable? ..... -···--·-··--···--·····-·---·-·---·-·-Yes No@ . \ l 
Field split .sample(s) analyzed? .................. ·--··-·---···-.. ···-··· .. ··· .. -··-··-···-Y~~ , 1 ') o(. 

Field splitRPD values acceptable? -·---··---··--··-----·--·----··-·-···Yes~@ /. / 

Performance audit smnple(s) cna!yzcd? -··-·-··---··-·····--·-···-··· ................ _._Yes~~ ~ 1 (X, 

Performance audit sample results acceptable? .. -·-·-······-··-··--····-···-·····-···-··-·-Yes N~ 
Comments_· _________________________ _ 

?2. Holdini: Times (All levels) 

Arc sample holding times at:eeptable? ....................................................................... .(;}No NIA 
Comments: __________________________ _ 

A-S 
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13. Results and De1ec1ion Limits (AU Levels}--··--···-····---··--··"····-.. ··-······-·--·• NIA 

Results reported for all required s:unple analyses? ·--·--·····--···-······--·-----···@No NIA 

Results supported in raw ~t:i.'l(Levels D, E).·-··---.. ·--····-···--···-······---···Yes No @:) 
Results Acceptable? (Levels D, E>-----··---·-··-·-·--···--···--···--····---··--· Yes No®A) 

Transcription/Calculation errors? (Levels D, E) ........................ ·-····--·--·----···-···Yes No~ 

MDA's meet req,uired detection limits? ---······--·····-·····--·-··-······-·····-·@No NIA 

Transcription/calculation errors? (Levels D. E) ..................... - .• - .............. ---·Yes N@ 
Cormnenu:. ____________________________ _ 

A-6 
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Comments:. ____________________________ _ 

A-7 
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Appendix 6 

Additional Documentation Requested 
(e-mail from lab re carrier recoveries) 
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From: Bushaw, Ruth A 
Sent: Monday, June 19, 2006 6:50 AM 
To: Trent, Stephen J 
Subject: RE: Tracer Recoveries. 
Importance: High 

Steve, 

The Sr-90 analysis uses a carrier, not a tracer. The carrier recoveries for the Sr-90 
analysis for these samples are listed below. 

SDG 222S20030369 
Bl 7N46 
S03M000528 
Sr-90 tracer recovery = 81.6% 

SDG 222S20030383 
Bl 7TM6 
S03M000540 
Sr-90 tracer recovery= 84.2% 

Please let me know if there is any other information that you need. 
Thanks, 

Ruth A. Bushaw 
Project Coordinator 
222-S Laboratory 
373-4314 

From: Trent, Stephen J 
Sent: Thursday, June 15, 2006 2:31 PM 
To: Bushaw, Ruth A 
Subject: Tracer Recoveries. 

Ruth, 

Need tracer recoveries for Sr-90 in SDG 222S20030369 ... samples B17TM6 and B17N46 .... 
Email response is fine. 

Steve Trent 
Sample Management Project Coordinator 
Fluor Hanford - Groundwater Remediation Project 
Ph : (509) 373-5869 
Cell: (509) 947-9354 
EFax: (866) 252-5816 
Site Pager: 85-7344 
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