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JI!;·P./I~...NE, (Q.!tdf' If' 1Iil,'l[111·nmllh,I~1!~tt #Sltl .. Ifl~.I!~1~'" ([1'4/03 

(::I) Irn !rIrl. Ull Inlil(~::UltU <1]1 IIll ~P':m1I:1tI~i~~'m:jl :!. 

Comm.u.1I il;iUltiOI[1 palthwCliYS willi fol1ow Ithc: prc~jl;:ct olr-gilLlllizlI.1til[]l1I c:ihimt (FiiglJl[',e 11)1. l\,~ls. AJIW!l KJ['I:Islko i:;. Illll;: 
llJS EPA.lf'lr(,jlel::t lVlillllmgl;:r. IVllr .. Andy HI;:] iVl;~EIU is re:slp"Dlnsib]',e j~(]ir th,~: oVI;:ralll qualiily lI:nd condul:·t (]If tlhl;: 
pn:d,;:ct :Ms. Anllla Krllsko w:illIN: tJ:II;: primary C>OI[lltW(:t wlith thl;: T.J SACENAE,USACE 'WES" allid 
ERIC/REAC lfI)['ojc:,c:t 11\llianagl;:rs. 

:MJr .. lVli2lrk Gwihnainwi III :"Im~Vl:: H.~: Batltdllc: 's Qillality AS.:,IUTi2l111C·I;: i(Q'A) O:flfiicl;:r, un:1 is l~c;:~:pol1:~;ibl,;: :f;:1I" 
idc:I[llti{)ling illl'c:as rOlr c:.o:r1['1;:l:.·tiive il.1::tion, cooirdillllaitingtirll;: QA w::tiviitil;:S SU.d:1 .as sysltc;:ms uJnd d.ata audlits, and 
J)][I::p.ariilll!!, repolrts to mLi3Llllil.gl;:IlrII;:11l1 n)r thi:sl prcd,;:c:tH.e willi 1:11;: m~:siist·ed by thl;: 'QA (JITic::1ersllVli3LI1Iag,::rs al each 
o:l'tJrll;: part.iie ipa'tlil1lg; llalbormlor:ic;:s. 

As irullil::a'll::dl iillllhgurc: '[, Tmsk Lc::;adc;:rs Irtmv,e b,,~~c;:11 a;~:silgnl;:d Ji:u: '~:mcirl of tJu: :rnaljor p':ri[J~ic::,c:t 1ta.~:lu:.M.r. A.lmlll 
Humphrc;:l/ ofERTC(REAC is n::iIINJI[li,liblll: for COI[l;: :SIElflllpliillig. lV[s .. lVlaurc:I;:rI Coro[JInm of USACE 'liVES is 
re:slp(lw;ibl,e j~[}:r IJII;: ,,:ore sub..sallrl:p1ing.. M[s,. lDl:Ii)['dn;: lDahklli oj[' Battd 11;: lDuxblJlry Ii!: r'l:slP0lrlsibJI;: for smmpllc: 
aJrl::LlY:i:e:". Tirl4;: Task llA:Hld!,ers WilJ:i S'f:JrV1;: HI!: Ithe poin1l of ,(:ontaC:it and will dipf:ct t;aslk ElI::t:ivilties .:LllIdilrlllonito[' 

f::aslk (l'lerlfi:wnrl::mcl;: to ,ensIIIn:: illdlh,(:re:n,c:l:: to tedlllllkal slandlaJrds" itludget, and sdJI(:clul'l:. They also Wil/] ItJl;: 
rc::spo][J:dblle for :lIPprising :Ms.. AlllnaKr.ai"lko (]if prog('l;~s:sl :l.nd nlotlifyilrlg hll:r of any sig)rl:ifi,c:mlllt /l'('Iobll;:n:u, 0[' 

dc:lay:sl. 

Thl;: i[JI;:ed for cor('l;:c:tive actioJ[l rnmy be idl;:ntil[iil:d d.lll[·ing illIMlllysi~i, dilliring IQA re:vil;:ws" or dlllriilllg 
nlanm!!,';:rnlent n;:vil;:ws .. EJfI'.A 'Wo)['lkshl;:c;:'ts. #2:1 ,lind #24a dl;:fillll;: lthe eOlr][l;:eltiiv,e al::t.ion(s) opltilons ilf qWllllily 
control data ;lLllid callihln2ltion ,e:xc:.,ee:cJ"eru::,es. an;: ide:llltiil'k~dl. Bwt1:ene SOP 4.. i[)35 dl;:sc,.ibl;~s B.Eltk:lIc::/)uxitllLlry's 
(i:IlTrtall Corrc:I;:tiv4;: Action p'lrogl~am. The Ba:ttelk IQA Offiic.I;:r :li:,lllo'l'is ILIP ;alii iwtc;::mal c(]<r:l'le~Cit:iv(: 'M:tioJrl .. 

...........................................................................................................................................................................................................................u ....................................... 
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:::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::nlllllll"IIU=:~::::::::::::::::::::::::::::::::::::::::::::;-:::::::::::::::::::::::::::::::::::::::i·'""",,""""""""""""'il 
LO":lIllliCllIJ of It:dw:::altimll 
lP'IE:l"!iOI1I 111 1:11 :3111Id;OIr':~::llllli:!:nltii[ll~Il!11 

Jn~.~!iILlm,mi, ilf' Jrlot It::!qrll~II'iI!lnl~:'I:Alflfilli:3ltiolJl 
ilrll::hJlIll.~d Qllllllllilfillt:II'liiuWi

11'''''''''''''''''''''''''''''''''''''''''''''91''''''''''''':'''''''''''''''''''''''"",,,,,,,,,,,,,,,":",,,1,,,,,,,,,,,,,,,""""·1111•••••••1111.1.:=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::::::::::::::::::::: 

U.S. Army Cmrps of 

lt~lrlgil1lec!'lm W',EIII;:rwilIYs 
 Con: log,gi1rllli and core 

NA 
EKpl;:rimc!rtt Statiol1l :sl'lIb·,smnpli.ngCon::oran 

C~\(ES)i 


....~;~:;;;~;;.;;:;;;;;;;:;;;;.;..... ····C:~~;:··;;~;;i;;i:;;·i~::(j~;i~;;~·;:;r·· 
··········i::~[;i:i;·:!i;;;[j;:]fi;;;;iil:l[;::;~j"~E~ii~:j"~[j;ijtj;;ii~:·········· ................;:;.:;:..............................;::~:;:............. 

Eru~li:tll;:'~:n; '\'w'ES l!J[l!I II:'·I;:S 

, ••••••••••••••••••••••••••••••••••••• ••••••••••••••~i•••••••••••••••••••••••••••••••••••••••••••••••••••••I.IIIIII.III••II•••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EPA Allianliie: E,e:ology
W'illiam Neilson CW:f11Clii'tlllrI4! AED activitil;:s NI!\ NA 

....._._............................. ........E~!~~~.~::!~~~~:~.~/~:~~~~~~~)~........
 ........................................................._........................ ....................................... .................................. 

Barbara Bergen EPA AED NA NA 

................................................................................................................................................................................................................................................... 

Al.an HlIlrnphn;:y EPA ERTC/REI\,C NA 

EPA ERTC/REI\,C NA NA 
! 

Teledyne Elirown 

RI!.IbI!I;:e:<l Engiilll;:ering 
 .Plr'qjl;:c:t M:an:agl;:r 

NA NA
Chark:s: Enviro<Jrlment.al Rncliic:IIl'llI:.lidc! Analysis 

_..__.._..._._.......__.._...............:~~~::~:~~!~~:~::~J~~:~~~!~~::!~~:~~L....................................................__ ._.__..._._.............................................................................................. 

Miarty Kellle:lr Tlf!E·ES NA NA 

PmtMaJrshal1 THE··ES NA NA 

Il'n,,.llul::lilon 11,1lanager NA NA 

LatJlr,,:n Larson TBE··ES GlIllnm:al 8p'~:ctrl[)scl[)pist NA NA 
.::===:========::::::::::::::::::::::.:::::::::::::::;::::::::::::::;::;::::::::::::::::::.:::=::::::n=U"1I1I1I1IIIIIIIIn:::=:::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::. 

(a) lfthl: individual id,;:nti.fi,::d ben;: is not available at tlhe: till1.l:: of ]lo]"oj,m:t COllllrrll:n;:,ellll;:nL th,;::rt al't~:I:rUltl;: ~:ltalT--- wilth c:om]laJrabl~: 

Itm-iniJrlg .-- will j[lc:r!hrm ]l'lrO~if:Cl wOlrk 

http:Enviro<Jrlment.al
http:sl'lIb�,smnpli.ng
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m~lP'A,·:t'\rm: Q'AlptlP' ·~~'Vlllld~.l!,hu~~I~:t #Ub .., H~I~IY, 0411113 

Il'lr'oItllllmllllll Ih~:mill1l jitill[I'lriiSilllll~: ll[h;to r~~~' :~llmldl ll:l:m 11::I~q;:: Ir'oIII Itll dl 

<Q~,~IJCIJ'l' A,dr.,I\!~mdjtl.m! 2 
This QA]l'IJ' Adde;:llIdlutn :1 is Ibmse::dl 0111 Bi3111tdlle Celrlltredi3lk 'MHnor 'l['ask~. 19··22 Q,A.PP .... AddendlLlml 
i(09/27/02). A III Q.I!.PP 1;:i,;:rllleJrl1ts I~(]ir th is pr(J~ie;:(;lt arc: deltaiilc::d in 11~llis dOCUI1fll;:n1:. 

(i',!~ml!~I'e~!l O'I!!imel/Jve!':!: 

The PlJIt"pO:i:'e (]if th.is stlJldiy is Ito 1;~olle:(;lt s,ediime;:1111 samplle:s: 1fh:iIlrl !.de;:(;lte::,d IOI;:mlliom; in A.lllc::ndi!L1,;: POllid cmd 

Lymal1tsvi!lle: Pond (IFill~urc: 3). Sample:!; 'willl be: UJrli31lyze:d for ill Slrlllu.!11 SILI:iN: of pUJr:mJru:l)e:Jr:s"ide::rlltiifi,;:d illl EPA .. 

NE 'QAPlf' \~lorkshe::,et ;!19m, in mJlppot"t of ftw RI;:I][JI;:elliallllnve:::tigaltio[] (RI)i/1FI~:Cl,!dhillilty Siudy (FS). Th,;: 

olbjie:I;:tive;: iis Ito d,;:t,mrrn.iw;: lthc: 11111.ItUrc:: cUld C:);lte::lnlt of,e:ontalrllliw3Ition ofllrte:: pOl1ldl :s:,~:di.tne;:I1iIs: by ]o(:atilflg 'Ihe;: Ilnye;:r 

of !.e::dinumt e::orp;:sIPonc:Hng to th,;: tiimll;: 'wh,;:n lthe: Large:::::1 CllrllIOlllll.·I:s, of diioKin ';mt,~:rc:~dl tiM: rive;:r. AXI additl.iiol1lnll 

olbjjc:I;:tive:: iis Ito ,ckt,mrrn,inl;: 'wbie::h lln)!e;:!'!; of !;e;,dirn,mrlt do not e::onolC3lin !;il.!!lni1fil,e:ml1lt alrllIOUIIlI'Is: of diiOltilfl .. The:: 

in1fc:lJ"mation 'willl also be used to (Jlelte::nniiIM:whil::h llayc;:rs :nc;:e::d to be nmllo\l',ed,. if ne:"':e::!OS:3Iry, nndwhalt Illre the:: 

physic:alll::hClJr::tc.lte::ri:;:tiics ofthc:: Ilayc;:rs to hi;: 1['I;:J1rlove::dl. 


The prcd,;:ctwill consist of s:arnpliil1lg im both the:: A lItemc:lale:: lP'l[)lfld and lthe:: LJllrlllalnsvillll;~ Pc,nd. Tlb,;: smrlllll'lc;:s 
willi be;: ilIn:allyze;:dl Jfc:1I" Ph.. 21 0" es.. 137, 23 711 .. ']['CI)D,. TlN::" Illl1ld ll~rll.in size: (se;:e figwie;: 2). A sl;:co:nd rOLlw:1 of 
~"lJnpl ing (Phas.I;: II) tnmy be:: I.lnde:rltak,en if it iis d,;:t'e:rrniw;:dl that :3Idl-diiltiOJrli3t1 data mr'e r,eql.lilred has.,~:d on ·the;: 
re:s,ults :lirorn th,e iniitial pha:s"e of h:Sltiilllg. 

Tl~ll;: 1[)vl;:raIlIIDQ(]1 JCC:II" lthis prqjel::t is Ito ge;:IM:rall;: d:311;a ()f !>lJlfFkil'~:nt quali,l:jl 1<:) d,di'llie whe:JrI;: lthe: dlioxin 
C:Olrllta:rnin.ation is lo',:C3Itl;:d iil1l :s,,~:c:liitne;:IlII:s: I.altc:lr-:ally and ve;:rl:ic.alily so lthalt dl;:cis.iol1ls ,;:ClIIl be: made:: about the 
rc:rne::diml alltl;:rna:liive:s: that wcDllIlleJllbe:: I.lnde:lrltaJ"~:J1l lin lthe c:]e;:,an 'lIIP of tI11;:silte::, 

'nhl;~ ])QCI If;:1I" sel:liiml;:1111 (::oJr'ing, sl!k:ing" i31llld agl;: dmting iislo g,ene::ratc: dlHta of sllI:f1fiicie;:lrt quallilty Ito loc:.al)e 
whe::;p;: in IIhe:: se;:dlimIC::n1t stlrata Hie:: diioxin 'was. ellC:lPosiN:d. 

Tll,;: ])Q'O :f;)r sedliml;:nl daitilll.g is Ito gl;:lllelrmll;: d:311;a of sufl'id,'ent qualiil]! to dl,diillie the;: !Sl1;:dirne;:l1llalkm rates in 
th,;: A.lle::nd:3t1,~: and !L,ym:3l11isvillle Pondls. 

Thl~:DQ'() :fi:)]' TOC/graiilll si,m: i:s: to ge;:nl;:ratte:: data of suffic::iI;:llll q(uallilt)' ,to su.p'IPort 1the: dlel::isicDJrl of how 
sl;:dlilrllle:mlts wi 111 be:: physii,c:3lIIYI'I;:rn,ediialte;:d, 

Tlu~I)Q() :fi:)]~ 2.,3,7"n .. TCDD HJrlHlly:sis of s.I;:c:lirnc::nt ,c:orl: sllkc::!.islo ,ch:tenniw;: lthe I:oltal mrnoulnts. of s,edi,rne;:1111 
thalt Irlllay 1l1;:I;:dl to be:: n::lrnoved/rc::rnc::dimll;:dllto mel;:! hlJllnHlIll hc;:alll:h I'i:~:k bas,ed Ilimits :fi]rtlrte: site .. 

http:ll~rll.in
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11~:PA,··N If[, (l~,I!~JP'lf' '\;~~II[JI·lkslht.;:e·1 #9:a .. m~'f~'.'" 1[J14/0:~: 

1[1']["I[]IJi'I!:I::ll :n"I!~!jiI::II·iiptilom. :llllld s·'l::nU~ldIIJII'I!~ 

:~i~!!,!)~!J)~!A!~!m_J!!!!~~!~;~~ :: 
S,:lmples will be col/'ec.redji'om a Dioxin SI'JtJ'el:/i,tl';td site. J~~~~!~!~~!~!~~~t!~~!~~~~!j~~![!~!!: are regula.ledji:wP·-hsted wasie 
and should be Shl~IJped back 10 BnUeUe .Dlo:bury 

Fidd samlPling activitil::s, i.nclluding ~;alrnpl inl~~ loc..Eltion:;. and con.~:c:tion Ite,e:hniq ll'~::;:, are disc ll:~;sed i;n EPA-·NE 

IQAPP \'~lork:;I~II::elt 1/ 12 .. Briefly,. :;,~:di rne:nt sarnpli,es fI'om muill ipl e sarnplling localtiions located in Al:kndlale 

Pond and Lyrnan:;.v il:k Pond (Filguroe :I} wiJlib,;: I::olle:.clte,d fC)[' physical lUld c.h,err1 ical t,::sting (Tabl e ']}. 

A.dd itional dieltai:is regmrdling sarnple colll,;:cliion arf~ pro'\! ided in EPA-·NE QAPP '\i\lorkshel;:1:s #9c and # 12b. 


']['l'litJI14~~ 1. :S:~um pliilnl11: LOI,::liti i(l:n :S" N lJl][ll11tl4~w1!: 01[' Su Ilrl]Jl,14;:S;,. neqll~liilr'lf~d An:atllytk:!ll 1[J·;~n·:311rlll.~:I,elr'!',. 


ulll.ll P.~:I·lf4:nnmiiml~: L:ulbo I"mtlJlnit~:!' 


";i:;:;;;;i;'i;;'i;;i';;;~;:i;;""""'''' ""..···..:~;;;~;;;ir;iii;;i~:.....···.. ········~ir~;;j;;:i":m;;~;;;it;;;;:·:~:r"'.,··-I..~i;·;;~;:i:;;;;[;:·ii:;:;:;;·;;;:;:i;;;;;;..·..···if;;;;:if;;;;;;;;;i;;~i:····..················l 

......................................................!~:~~~~:~~~:~~~~~~;:........................~!;~;~~~~!~!:~;~~:!;~~!......................................"..........................!~;:~;!~:;~~::~;~~~;~~L.................... 


St:dlrtlClrlt ., Cure:i .


Alkndalt: Pond 


Sedirn,::nt .- COI'I:::i .


L.yman:ivill.,: Pond 


Appro'~. 20 
------------~-~~.~~~~~~~~~~~ ~-.------------------

20 
(I each ()f:1O cores) 

---------------~~~-~~-~....-~-~~.------------------

60 
o each of 20 cores) 

'1·0 
(4 eadl. of II 0 Gores1 

20 

,--..j?,~:~~~:!:~-~~!:-~~~~~-~:~:~:~::~)~------
10 


(1 each ()1~ 'I (I cOlres) 

·H) 


60 

(] endl of 20 cores) 


40 

(:1: ecu:h of 20 cores}
.. 

If'!J·-21 () ::LtId Cs-13'1 

Dati rig 


2.. l7.8 ..TCDD 
~~~~~~~~~~-~ ~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. 

(ir:lin :ii.ze, TOe 
----------------_. ------------------------------

Archival 

If']:.·-21 (} arl(J Cs,I3 'I 
Datlltlg. 

:1.J,7,8·-TCDD 

Cim,in 51.:e, TOC 

ArehilvaJ 

Tekclyne Brown 

Engineering 

Ellivirorll1l,::nt:al 


Ifl:,lttdle COIIlIll bus 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Applied Mari rle 

U.s.. EPA AED 


Tek:dyne Brown 


Engineerin,~~ 

En vironrnenLal 

ltl;,lttdle Col limbus 


Applied Mari ne 


U,S. EPA AED I· 

..........................................................................................J::~.~::~~:!;~.~~!~~~~~~~.~:~;~~~:;:;~.........................................................................................................' 

{a) 1'101 including lidd QC'. 
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:~~~!!,!~~!.I~~!!~:.~~U!~~!~:!!Jli!~.:!!,!!~!j[J![~;~!~!!~t!!;!l~.I!.!!~!!!:!U~!!~!:J;~!!~!~;!!~!!l~~:!!JL!~~,!!~!!~!]~!!~!~!! :: 

All :;,arn pks 'willi bl! shippl;!d by O\lI;!ITligihlt I~;arri(::r, on ke::,li['l~lIrlll the fi,;:ld to paJ1ticiipaiting Laboratorile:;:, Upon 


arriv:alat Hli:: llalboratolry" sarnpks 'willi be logge:d illlto I:llboratory':;: sample:: tracking systeml andlthe 


laboJr'ato:rywi III rnaint:aillli POSSI;!s:;:ion of tl~II;: olriiginal samplle cllI:;:tody logs Itha'l al::coJrl1ipanythl;: :;..'llrlllpli::s. 


Sam pks 'will be prelPared for physic:lli a:nd chl::mical. testing within sp,ec::ifie::d hold:illlg ti:rne:::. (Tab Ie 2). 


:""""'''''''''''''''''''''''''''·'''''''';;:;;~;;;:i;:i;;'';;:i;'ii~:i;:i~;;j;:""'''·'''''''''''''''''''''''''''''''''''''''''''''''''''''''''·'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''1',I c' 1 '1' ," 11'" LlIiJ.olr:Blltorll 	 11'1 I I' '1'",~Ill:mp I,: 	 YPI! '0.-1)1111 Iltwlnm ,., ,., 11: . ~ Ol[ 1IIl11: IImlt,~5 II 

. 'j" II'" 	 1111 I' I) '~ltolrnl!:I' 'LOIlII Iltl,Olll!'
~ TO 1111 • H, 1 to .,:31 JI!' ' • 

::::::::::::::::::::::::::::::::::: :::::~::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Follow dir,~:ctiolJ:s,
PE Samples 

Ambielllt rl;:eeiVI;:d VI itlh PE 
(a) sam piles 

..........................................................................................:::~~~~:~E~~::~~................................................................................................................................... 

Flwze:n 

237ll:·TCDD: I year (e) {bdow .. II) "e) 
···ii~;;·f;:ii~;;;i:;jit;;;:i......··..········..···..··· .............................................................................................. 


Sediments Cold «6 "C) {:lit aplPrnxiJllatdy (,rains :s.ize, TOC: 28 d (b) 
4:1:2 "C) 

t""""""""""""""",l""""""'''''''''''''''''''''''''''''''''''''''.''ii:i:,:::!:;::::::::::::::,:::::,:,:"""""""":, ..:.:I....~:,:::::":".:",1":,:',:,::,:::":,::,:,:,:,::::",:::"::,,,:,,,,,,"",:,,""I,a} PE ~mmpl'n: wiH be: shipP,;d to particip:JJ:ing laboratork:s fi}lr I.ho~;e par:mll:1.,;:rs wtlc:r,,: thow; is no a'lalilable SRM, bu'l 
tlll:n: i; an avail:3lblt: PE ~mmpk, 

{b) EPA, '1992. EMAP f::;1.uaries 1992 VilrgmillTl ProvinGc: QLlaiH'Iy ASS'LIr;3tr1Ce If'roj':I:1: Plan, 
{c) P,;r EPI\ M';:lhod 161.:., lfkv.B :fiJI: d ioxin/fiJlran, aqueous and solid sampk:s may Il,: :S1.ored :for IJ][IIO one year if ,:1:On:d a:; 

describ,;:d in the method, 

Snmillll,: ][]lit.!iJrIO!;iilti.(Hll ... As noted pr,eviollsly" sample::. 'willi be collkcte:dllfi"om a Di o)(in SUIIN!rfl.lncl silte and 

'lllrlusl;:dl sample lUI;! ['I;!gulated for F··l i:;:tl::dl '.liillste" As:a rl;!slllllt, lralb,;:r Ithatrl an::hiv:iJllg sarnple:sl;:llr 6·months 

past dellivery offilllal data (sitandardl procl;!dure alt Batte:lle}" uJrle:Kp,;:ndled sarnpl,es willi b,;: Irt;:lllHlled to Billttelile 

Duxlbury upon cornpl1f!ltiolrl of tiM, :.arnpl,;! .analys is task I( i.e." final,data through illltl;:rna IIQA.). 
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IEPA.··Nlt~: IQ.AlP'lfI' '~;Vol"lk!ilhl.1:11'11: #'~In .. m:,~~Y" 04/0J i['I:l[Illlltlll[IIlU;:d) 

lP-I"oj 1;~.~:t][]II;~SI~:~l"i'I[lllthnlI an d Sdhll~~i[JI uII;: 

~~~~~~~!J!!!J!!~:!)!~U~~:!!~!!J:!~!~J!~~_I!!~~~]~~!~; : 
SI~dinHmt~; '\!/ illl be tie s'tc:: dl If;)]" 2.,3,7"g·TCD1D" lfllb··21 0, Cs··137, TO'C., al1ld grain size. l[~~oth Allkndall:: Pond 
and Lymansvilile Pond wi Illbl:: sarnpkd (Talbll«! I). ][lr;:fin itivl;: da.tm 'willi be prod lIced Ife:,.- I;:ach anally1tical task 

A :~:ecDnd rOlHHl (phase II) of sarnpl ing froJrn Iboth pOllidlsl~:)J: the sarn,e parClirnet,;:rs may Ibl;: necl;:s:~:ary and willi 
be cktelrJrllliTwd Ibythl;: qual ity al1ld C::Ktr;:l1It of data oitlta:illl«!d fi-orn phase :I 

All analytil~:al tasks w'lilhe perfornH:d in a fixe:d hiboratoryl~clllo'wing standard operating Iproc:edul"l;:s 
(SOP:i,}. SOPs wl;:re provid,;:d IP][I;:viou:dy (B::Lttdl«;:, 200 1). SOPs fix nl~:w analytical pararn,etelr's andlior 
laboraltori,~:s that did not par-tiie ipatl;:in J::t11 2002 ~;aJnpl ing/analysis (e ,g.,. Tdledynr;: Brown) are Iprovidl~:d 
with thi.s IQAPP Adldendurn. G,;meral descriptions of anallyt ieal rn elthods an~ desc:ribed below. 

Sed irn ent sarnples {Tabk 1) willi hi;: I;:xtrac:tl;:d IlLllldl IlIn,allyzl;:di :f;)r Ithe PCOD congl;:nelr 2,3, 7"H·TCIJ[) only., 
fol1owi.ng tll,;: g,;:nerall procedures in EPA 1I,111;:thod Ii 613,. Rev iSlioll B, as described ill Batte lie ColUlrnbus 
SOPs ASAT..ll·On 1 ··02 and ASAT.U··002··02 with Iln()(hfkatiol1ls noted below. 

Apprml.iltnate:ly ]. I (I g (wet weight) of I~:ach soi1 'willi be spil,edwi1:h anisotopica II y laItH;:led analog .of 
2,3.},8-·TCDD. Sal~rrpll;:s 'will be eKtrillelted wilth nrll;:1:hylen l;: chlolride by all. Accele:rat,ed Solvl;:nt [xtracltion 
(ASE) proc.edure (S()P A s,AT.n··009·{)r[)).. I f a sample, llnder vi sua I oibs,ervation al1ld high p«~n::el1it moisture" 
showli tbat ASE is not appliicabl e., then a :I 6 hour rn inillnlLlrtl soxhlelt extract ion willi be use,d, Th;: entilrl;: 
eKtrac't 'will be put through c:leanup (ac id andl b,lLSI;: partiltioning) fCH th is analyte:. 

Aill eKtraclts for 2,3,),8··TCDD analysis wi II be: SIP!iked with PC LI-2 ,3,7)l·TCDlD cleanup stal'ldlaJd" 
partiltioned agai nst ac:idl :s,olution:i, and prol>essedlhrough illC idlibas4;: sillka, alumiil1la" and! c:aJribon Cdlite 
colum ns. Extra(:15 'will be sJPiked wi th 1:1('1::.. 1,2,.1,4··TCD!D recovery standlard and concentrated to III {imd 
volume of20 ~JLL. 

Sample eKtrmC1ts wi 1111b1;: analyzed by high I'e:i,nlution gas chrorn.atogr.aphyilfligh rr;:sol utliol1 rn ass 
slPecltrornl~:try (HRGC/HR1V1S) in thl;: sele'Gted iOJrltnonitorilllg mock (SIM} at a r,esolution of approxirrJ.ately 
10,000..Anallysi sfi:Jr 2,3, 7.,g··TCID [) wlill h,~: OJrl a DB·5 or I;:quivall;:nt eolurn n. Th,;: analyte wi II hi;: 
quantified! by isoltope dli lutiolrl or by the m,ethod of iintl;:rlllal stal1ldiards. 

I Battdk 200il. Tasks 19·-22 QAPP Field Sampling, CIH!rmil:a.1 and Tm.ici1:)' Testmg Mil)' :n. 2001. 50", pg,s .,- ;lLf'P, 

http:fol1owi.ng
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lE:1P'A···N11~: ~Q'AP]J' 1V\lOIt·I,~sl:II~~I~:t #'9'm... lRI!'v .. I]Ijlf/Ili:~~ (I:UlllltIiIUIU:d} 

]~I' Ir'oji II! II:: It lUII!!!!I!:: Ir'ilp 11" i I)n :Ulitli KIt Sl~: III II!! d llllllll~ 

Tirle: If'Ib..21 0 illCltivilty of soi Is and sed irn ,enl5is d'etenfl1:iw;:d! rilidioc:hl~:rnil::alily by :s:,epillralti ng ttll~: ,daught,;:r 
prodw::1 Bi··21 (I and! illssaying its belta W::tiVlit)l. The: nH:thod IlrIi;:aStlIre:i. th,e Pb·21l 0 fI'action fro Ifill 'wh ic:h 
Bi··210 m.ay h,;: d issolvc::d by lc::w::hingwi1th hot hyd!rod'i1oric: illciidl (mclti \I ity iin tiM: iJrl1terior of m iner.all grains 
may be ex(:llud,;:cl). 

Stable kad and bi:ilrlUlth c,arrien at'l~: addled to tlrll;: driled sa:rJ1lpll;: :and it i~. lc::adM:dwilth hot 6N hydll'od:i1oric: 
(],::id. TIll;: :iHmpk iis tl:u::n 1fi 11tet'l~:d andllthe filtrate is e:v.aporaltl::d., oxiidlized with nitric ac:id" illl1ld filnailly 
dii:s:solvl;:di :il1l I. 8N hyd!ro,chlloril:: acid. The solutilon is Pilissl;:dl thro'llgJrI an ion ,;:xch:ange colurrm. L,;:ad is 
e1ut'ed fin,lt -with 9N hydlfOdl11olfic aciidl ilillid wiltirl d,eiion izedwalter., lthc:n., biisrn llth is eluted with 2N sulflJlric 
acild. TlI,;: Iblisrnutirl is pn: ,::ipiltate:d al~; Ithe oKyd-iloride and is c:olllc:ct,ed by vaclJIlJItn fiitration on m I .. i IH:h glass 
jfi b,;:r dis(:. Th,;~ bislrll11Jlth yi,;:ld is d,;:I,;:rrn ined grav:im,;:tric:ally. Tlle :fiilter eli ~;C is mlolJlIltl;:dl on a ny Ion pllan,::helt 
and covl;:n:d with J mg/crn: illllLlrl1linlLlrtl ilIb~.orber f~[)][ b,eta as~.ay in a lo'w I,eve:l" gas.. f]ow proport iOrlal C01.II1iI,;:r. 
Till;: (1'b·21 0 concentration is then cakl.ll ated and J";:porll;:di iil1l pei/g. 

The garn trIilI·ray spectrolflllc:tl;:rs are calliblrat,ed 'with rn ixed gWfllllna..ray standard.s (NISTlrilLc,;:abk 'w1l,;:re 
avalilable).. The effici,;:l1Icy vel:su:s, e:nl~:rgy CIJIJ"lI,e is dleltenrl1li rwd Olfl I~:acirl g,;:rrnani,urn d.'~:tc:'::tor 1f(:,r I;:ach of Ih,;: 
:i.tillndard :;:arn pie gl::orrll;:tTie~•. 

An aliquolt ofsalrnple is placed into ill standardl geornetry i[l SO rnl or 300 Tnl plastiic botth:,. or l .. LMariin,ellli 
contai(]l;:r -fi))" soilhied in)l(:nt sam pIes). The ~.t.andwrd gi~~Ollrl';:try cOlrlltainilllg th,;: sawlpll;: is cOlLllrlted lJIsill1lg a 
sh ie:kkdl GI;:(l..:i) gi3lmlrlll~Hfay dl;:t,~:ctor. The radiol1l11dlide: con,::e:ntratliol1l (C:;.. 137 onlly, for th is prcd,;~ct) i:i. t'h,;:n 
calcullal.ed al1ldl re:ported illl pei/g. 

I)IN:ILlIIIU:11Itmti'[11U mllld RI:IC;ClIlr'd!!,::._---------------------------------_.-.---.-.---_._---------_.--------

The cOrn;: smfnpk:; will: be sirl:ipped u(ll:kr Chain·.of,ClI:s:tody :firorn th,~: ~;aJrlllplin!~~ :s:i1te to EPA AEIJ, 
Nau,:lgans,;:tt.. Tfve core S,llllr1jples 'will be logge,d irnml;:diate:iy illfkr :s:arnplling ililVd dleHv,ery to EPA AED, and 
tlll;: re!sults wi III kH;: dOCllrnented iill th,e core:: log by USACE ·Wl~S. Sub·~.aJnpl ing of Ilrll;: <::01'1:;; willi be dlon,;: Iby 
USACE '\1\1 ES and 'willl also be record,;:d in ltllie: CO](I;: llog. Sub.. sarnplie:i. willi bl;~ sh ippl::d. to IJu: laboratori,;:s f~oJ' 

lh,;: illpprolPr:ialte: ilillallyses uncleI' iv[kliilional Chain .. o:f:·Cm.lody. For plJlrpose:s: of doclJllrJI;:l1Itation, a copy of th,e 
originall Chain ..of·Custody fn:mll Ithe COIl;: :i.,am pies :s:houlld ilicl::ornpany any addiltiol11a I sub·salrl1iple Ch,ain .. of· 
Custody. A II archilved I~:ore :;ub"s::ll1rllP:les will r,ernaJin in IJll~: ,~:usltodly of EPAAEID Ul1It il sl;:nl n:1I" latl;:r 
(]wlilysis (TCDID 01' oIJH:r, as w;:(!(kd} or ILInti I dispOSillL 

http:calcullal.ed
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(::01:1 blllllnllillullllIlll:s of ICOIrII::l~~1"1:I :lIlllllidl (l~ltlu~~lr' I'm I"m'I~~lt A.lll:mllylt,es '"Ir'mbl'l~~ 

(IRI~~:n;~II'II!~lrll::l~~ :Liillltnji1l: :mllJIIIll :m:va I III mtilolrl 'Ir'.mblll~~) 

lVI'I~d ii lei III1llM[:alltlt'i:l'.. S,ed ii nt I~~nt 

nlq~:il[llfl l[ M[:Oi1tlt'ix COlh: (flt'ollrl lE:lf',A,·,Nm nlQO SlJlJ[llll[IJIUII"]' lfiolt'llrI): S,E 

AIfI:<llIytklllllP'u 1"l3url1lel,elr': 2,3,,7,g·,TCDI) 
CI[IJrII':I~'IIII.I":atltiiolll Lle"'l!l: ILow 
IF'iIE~ld Aln:ulIYltil ll::atll Olt' ]~'i"'E~d Lu.lJ'IJlr:<I'tl[llr·Y lVh~ltltll[ld/SI(]ilf' II.. 1..··23 

AdlullllIhll::II milll hi!, 'EWlillul.IIIDml. nU::Blilnl!il: 'tinll! h[IWe~iI: l:nllillll~1 'ii1:lllnld:nd.; !itltll[:I"A·,NI~: 'WtJJr'l~mh,e~E!1 #:10. V:nIILltl!i tllt!lm[:I:IEiI[I :III:Bllj!:'.'I!1
'

Ibl!IIJIW 1th,e,lo-wl:lil: I:nll:ibrlltiuln Illtlllmli:EU"llI11,iillhll ,]f jrhll~i!lj~'" ,,[II~:ltl!l:t!: willi 1eI1! l'I~lfltJlr'ltl!dIIlS 1t1M: 1~:I[JII)~ :iIIll~I.1[} 111Ilg!~I!d. 
~::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:.=======Iu:t:a:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. 

l'iA --. Not avail:l.ble/applic:l.ble. 

I Melhod 11613H, 
:1 Analytical ml;:thod M DLs UlHI RL~; documl;nted ill val idatl::d me:lhods. These I illlits an: bas.ed on a :;antple si:1,e ofl (I g weI weight and 

an aVI;:lrag.:: sample '% dry weighl of 50% to give a :final slIIlnpl,:: size of 5 g dry ,>I.·,::ight. 
3 Achi(:I,:l,ble MDLs and RLs, are limit,: tlw:t an incii'l idUlal1:8ihomlory can achieve when perli:Ir1Tling a, ,'pecifi<: analytical method, Th,;:;e 
11m its are bas,I;:d on an a1/l;:rage sampk size of 5 g dJ)' wl;:ight. The MDL values are from :a S'::V(;111 n;:plicate :1.1DL mudy ped~[lJ'Irned in 
:1002 (using A'lIlom:l.1led Sol'I,;:nl ExtraclWJl ted niqlu:); and the: IRI_ values an; based OJl thl; low(:st calihration standard, s:l::rnple sizl; 
\ 110g 'Nd w,eight 'l.T1d.ll[l a'I'eragl: sarrlJl'k % d:T) weight Illf 50%. tl) gil'l: a final :;arnpk size of 5 g, dry weighl. and 1:)(II1':,I{:1 'onluml; 201.IL} 
4 EDt is, defined as Estan:llled Det,;:,.,tion tanil, :;eeMethod 829() Ifbr lhe method of c:aicutlal11rlg EDLs. 

" Recornnnend(:d dell;ction limit:; used '10 :mpport th,e 11Ulm:m hl;alth CHII-!) blD1a cOll:Sumption d~;k as,:,::s::;mem and lhe bm:e1ine 
el:ological (EeO) risk as~;essment Th,;:sl; values 1/I1;n: providf:d Itty Hardin~~ ESE li)r penlflectLve rather th:HI as a Tequi:remelll fi)r the 
analytic:J,lln::tho(l:;. If ddection litrmts cannlH b,: m:hi<::ved" this willi be acldrc-:secl in tb.:: uncer1lainty di~;clJls:;ion:s in thl: risk ass,:,:,rnem, 
(,oal s pr.;:<,,;:rlll:d 10 Ihrel;: significant figllr.;:,. 
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Re:~:lioI1l11V[II.1l'iil' lCod'E: {fll'4UIII !11:1P'A,.. Nm. OQ10 S1JIII11IIr1l11l1l'Y FOlr'nrl): SE 

AmmtylkllJ P:allr'UnrllE:lt4,'I': Jfllb··21 0, Cs··I] 7 (Age iDml ing) 

COI1lI:>ewtlr:lll:il[lltl ][A,'F,el: Low 
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Aclnlie'l'nble LElhornltolry 
1I'lrIJI.i'~"~ t I":roj ,e,d /1"11 nI'yt ic:n II Il.imH~, I[Dlft.., 'WT.. 

I'" , " • t' '[J[jlll '1' I" ("'" Midlhod __ .l."l' 1',1:111) n .1 r Ac: :lIm ,.I -:.. (llei/!:) 
'Ilu rnltll~r [;'JIIII" GOIiII': ............................................ _ ........................................... 


............................................................................._
.............................~~::.:~::_:::::~:::~:~:,:..~~::~::::..::::::::~::::~_...~::~.~~:~~:::J..:::~~~~~~;~~:::......................~::~.~~::~~.~..................
..............................................................................................................................--..... :...............................-...........-1'..................................................................... 

Pb·:l.l 0 NA NA' NA j';A, NA 0.1 

! A:; :alboveCs·137 NA NA 

NA --. r'lo'l aV:2Iilablelapplicable, 

1 Minimllln Detn:table Concl:ntration (MDCs) bm:,,:d on l),pi,;:al sampk volumes, effkiemies alld co lint tjme~;. ACl 111al dala will bl: 

evalu:J.led :algainst poswriod MDC. Achieved \1DCs will be n:port",c1 with th,:, study elata. 


:1 Lcm:"r detection levels can b,: ,ac:hi:::ved Wil:tl extellded counllirm,:s, 

'I Recornm(:nded detection Ii.rmts u:,ecl to Sllpport IJI(: hllm:alrl h,::.ali]:, (Hll-I) bllota cOIl:surnption risk m,:51:::smm:nt and the bllL51:lilll:: 

el:ologicll,l (ECO} ri:,.ik: asses"ment. These 'I:adues wen: rH'olljo:led t,y Hardillig ESE f')r per:spective rath,::r lthan as a n:qlLlin:rnl::nt [<JoI" the 

analytical mdhocls. If detectioll limil:; canllot be aclliellecl, this 'ilill be add['l;",:sed in th,;: 1I11:::,::rtaill1:y discu:ssions in the risk 

a.:;:,eS~i[Jl';'nt. Goals pn:s(:nted to three signilficant figure:;, 
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IF'ii(~~lld :m:md (!I'IJl:mlliity 1['0 n h'oll S:~unrllUJllI(~~ SIIll 11111 ITI:llI"Y 'r:tl.lblll(~~ ..... ,d~,lllli~~n 11m Ie 11l'o11l1Kll 
"""""""''''''-'''''''''''''''''''''''-'''''''''''''-'''''''''''''''''''''''-''''''''''''''"""""'''' ""'''''''''-r-''''''''''''''''''''''-''''''''''''''''''''''-''''''''''''''''''-''''''''''''''' 
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,~Ie( Iml, nl 
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~ 

Allalyltil,::811 

Pllnalrnell~'r 

::::::::::::::::::::::: 

'J -I -"l 
,- -, I ,. ..
TfTID 

.",. 

Pb-210 

COlli,:, AII:81Iylii.c:ul Nln. IJ<I' No,.olf Ol'll:al1lic: 1[111 ol'gan. ic: N,n. or No. of I'i·o. of I'll)', of 'ro(:811 

1L<1:','~~1 MIE~tlhod/ Sli III IfII ii II I!: li'iil!ltll '·j.;i;;:-- --i;~~[;:-- --i;~;c;:-- -'rii;i:-- fl'ip IU,oNk' 11:'CllLlilrl. SRM <[II' Nil" olf 

SOl" IL'DI':lIltioll!i 1[]llIlrl olf of <[If of IUllunl'li Jl!.lIulmk:51 1n.tlulmlu PE, SlIJlllr11c:!i 
RdE!nmc:EI]1 11'lllil'!1 MIS .'.1ISn MS !\liS)) ! SlIIrlllrllell'! (Inll.lI!tlJ 

::::::::::::: ::::::::::::::::::::::: :::::::::::::::::::::::::::: ::::nn::::: :::::::::::.::::::::::: I:::::::::: I::::::::: I::::::::::::::::: I::::::::::::: f::::::::::::::: ::::::::::::::::::: ::::::::::::::::: 

I 'nl"!'[
l.e_I'!/ (J - : , - 
- n 

. TBE·-(]:J.2 .. 
L01ll 

3011,.. 1112 

.................................... ......................
~ 
, 

'I 

Tltl[- "OWl,', -11·1"" II 1-:.",-.]_'1',' [ [' . '. >-.-, ,~,._,tI_ ,lid. -. . _,)I. L .. l1 [:I 
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Grain I ASTM (] each of20 
S"dirnem Size _,ow D422iL-46 ,core~I" 20 

sampk:s)----------------------- ------------- ----------------------- --------------------,...__.. _ ..._-------

;~O C'ore~,
(:1 each [If 20 

, 

corel, ." ,H) 


s:clrnples} 


20 Cores 
, (:J. each of 20 
I 

':01',,:5" <SO 
sample~,) 

........................... .............. 

"1-1(-'_,on:s 

(" 
.--

I f"[1.:, ea.: -10: ,) [)con:" " 60 


sal1'lpk:;) 


I ,"~ "['I
I I,L" ,.1.,1

"eI. per r () (J'
'[I'll 'II' _I )
.•1, ..\ 1",1 

batch Il, 

II per
() () oo 

batl::h 
, " 

.......... 
.......... 
........... 
.......... 
................. 


(] () (I I) o 
, 

;~I 
I. 

I]
,,'I;'jl 1 (1)[: 
d, I; [.

') 111'1
I. • 

analiytllcal: 

bald a 

I 

(I (I o 

.':,1 
, t 

(iO 

~ ................................................................ . 


o 

---------------------.--------------------.-----------------.-----------------------------------------------------------------

(] () 0 0 (I 0 .0 0 :1 [ 

i----------+--------- -----------------. ----------------.
20 COIIC:S; I SRM 

~kdirnellt TOe Low 90601L-A9 (] ead~1 o~·2{1 
oC:ore~1 "'~O 

(] () :,. 0 0 (I (I (I per 
ana[y1:ical 

2:1 

sal1'lpk:;) baldh a 
.::::::::::::::::::::.:::::::::::::::::::::::.:::::::::::::.:::::::::::::::::::::::.:::::::::::::::::::::::::n.UIII===::::::.:::::::::::.:::::::::::.::::::::::.:::::::::::.::::::::::::::::::.::::::::::::::.::::::::::::::::.:::::::::::::::::::.::::::::::::::::: 
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EI'A.··Nlt~: (l~.!I~.]fI'lf' '\;vl[Jl'nU;nlil~:lI~lt #91~~ ,··lRI~'v .. l]I,jf/Ili:~~ (1:1[)illlltiimlu~d) 

IF'iil;~llldl :~llmldl ~t)1lI ml ilty IConltll"oll S:~III[][JIJPIIl,~~ S'IlIrl1l rl1l:mll'y rralblh~ ..... li:~~'111111:1I11[]1!!:viilllll~~ P'ol1ld 

IOq:lllrlk 11rI1l<:r'gulk
A.n:811y-til,:.BII No. .of No .. olf No.olf N,el. uf Tot:BIIMII~d.iu 111/ AII:81Iyti',::BII No .. olf N,n.llll' 

i 

CilIlIl'" 
•••••••••••••••n __ u 

If'lIlr:Blml~IIE:r Mi'E~tlholcli SUlnrtp,lilrtll Ifi il!lId '~;iici:" "jij;c;:" Il~olrtll'E: Il:qllill(" smM .or Nn.,olfrI1lllItri:l. lL'E''I'I~1 Tlrill'NIDi. N41 .. 
mllllnibi Ilillmk!i If'lt: S:ulIl(III!::;IlIIilrtk!lSOP' LU',::Bltiolnl!: DIUII]' ul' 41'1' of'[If 

SlliIl1l(1],E,:s:l: 1:0 L:alb:~'mdE~n~I1I'm~11 If'lliin; MIS 'MISI]I!\liS MSID' 
:=::=:=: '''''''''''''''' 

I
I MSIMSD 

SRMIPE 
~;et p(:r 

(] I] 0 0 >[I I="::r :~:1
Ilnalyticall 

analyl:ical
batd. a 

batch a 

10 Cores 
THE·032.. (4 eacl1 of 110 I P;:T 

()I) {ILow 0 0 0 0 (I 40Sedinli:nt ['(:,·210 
batch 

samples) 
30/1.··112 con:::> '" 40 

.---..-.-.......................-.-.------....-.............................-.. ·--·-iii:i-(~:;j;:;;;;-···· 
............. 
...................-. 
---.--......-....................................................---- -...--..--.......................... 


," j' t '(>.-['_<1"1 I TBE·20081 (,~, each of I I) (' '(' n I~I () () (] () n '10 
.~.e( UIl,::n - -' _.ow L.. 113 ';:OI'l:::S '" ,H) .r I - " 

sample~;).-------.......................-..-------- --------------......... ·····Yi:i·(~:;j;:;;;;····· ...-.....--... -.----...-........................---.--.. -.-.---------.---. -----------... ---..--.----................-.--.-. ------.---------

(j rai.n I ASTM (I each olf 10 1',1 1',1
S(:illm,::nt SiD:: _,ow D4:~:1/L.46 ,::or'::,:" 1 0 D (I 0 0 0 0 11 

-------_._...............-.-..--.-------- ----------------------- -...-:~~!!~:~[~!~::~~~...............................................-.-. 
----...--. -.-----------_._- -_.._._---_..-.-------_._-_....................................... 

II) Co res I SltlJI.1 


" I' '1' -J " 
 II 'I(] , () 'I Ir (1. 1:1l.,:h of I [) II (] () 'I (J • ,I ('
JI 

pl:r I'
,)1:( llnent t I,,, .OW'~ I) I ,,'" ,I . II' .' I, ' U CI: I.'. 1'1 ,~ 

.,,,,,,,,,,,,,,,,,,,1,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,.,,,,::;;;;;~~!~!:;;;/,"_"''''''''''''_'''''''''''.''''''''''.'''''''''''.''''''''''.'''''''""""",."",,,,,,,,,J,,,,,,,,,,,,,,_,:~~;;;~~;;!;,::~~,L,,,,,,,,,,,,,,. 

1 Cornpk:tc: SOP n:fi:renl;es in f:PA·N E QAPP Worksheet #20. 
:1 SR\1 samples will not b,:: collectl:d in th" field -- anstead th"".,;: an: fixed laboral.or~' an,dYl:ical QC :samp]."s Sllpplil::d b~' Il 

cer1.ifled .a,genq· and plr(:p:uel:l in th,;: laboratory ::0 demonstrate (:omparabil,ity. lin l;aSI::S where an SRM does not or is not 
avai labl,:: f~:lr;:, spec:ifk analytical par:ml(:ll:::rimed ia --. th,:n a PE samlPle wil'l be provLded by NAE :3JIdshipped 'to dl!: 
partiCipating: labor:2ltory f(}lf anal;.:m. wil:t. Ule stud;, s;almples. 

:: Tot.alll'LImh~:r (If samples to th~: I:l.b only n:pn::>ents total rII1mh,:rs of sampk:, 1~~~~!]~~~~J!~!jU!~ut!!!~cJ]~!,!!L!!!~~!L!~t!jc(~J~~!,!L!,~U~!!!~ 
1!~~c!:!!l~~!J!c!!H!!ci~.L!c!!: .. Tim: inducles authemic (stud),) samples and Ifield QC '::'lrnpl~:s (e g.. fildd duplil::,ates, and extra water 
fi)r prl::lParation of MS/\1:SD). TOl.all1lumbc:r of samples to the l:J.b does !!!~~!. incliLl(k fixed labor:lHlr)' QC samples (e.g., 
MSiMSD) fi:lrs.oil In this case. aliquots olf sam rIll: will hi:' llsed fhun an :a,lltlu:nt:lc sample Ito prepa('l;: thl: fix~~d labor.at(KY 
QC :sample -- :sl:par:l.'t(~ and distinct :,ampl,::,: willi not b~: collel:ted 1.0 sa1:i,;f~r thl: fixed laboraI.OI~)· QC sample n:qlllin:ment:s. 
Fi,~elj labol'llitory QC sampk {~2.g.,MSiMSD} types anel fh:quency ar,;: defin,::d in EP.I\,·NE QAPlf' '11i()rksheet II 11 b or 2,~·. 

;21 Analytical batch contains 21) or kwer field s,mnpies. 

http:laboraI.OI
http:laboral.or
http:D4:~:1/L.46
http:MII~d.iu
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mlld.lLlp' Lllltlolr:BIII~I!'JI/
L:8Ihi[lnllto:r]'/Ol"lpll1ii.~atil[ll1

]lJi:iltBI ]f'lllcikHW~ Org:81Ili':lIltilJln1\,n,Ellylii,[:nl I[N:BII11II: n n4l1 jj.ddn~!i!i:l\II,.:dlllimni Al1IlIlylii[:nll C'[IIl'm:lI1trnti'clll 
']['IlHllllrICllllfllll (NUllle 11l1Id Addre~m:

rI1I4~thlcld/sO]f'1IM.,Bll:ril, IA:'I'I~I1I':lil'lImrll~tl:r Tilllli1: :~ Conltnd If'l~ni()lm II rllli 
'][',.:h~pho[II1IE: N,Jlmbl:lr) 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::::=::1:::;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Kal'l;:rl Tracy 
Hattdk Columbu:,

2J,'i',IL· 3().. 45 daysLow 1613H(l.":U 505 King A'iI::n\JI;: systl:m available :lJI
TeDD (a) 

Colmnblls, 01-1 4320 I Battelle Columbus, 
(614) 424··4028 ...................................................................................................................................................................................................................................................... 

Rdl<:cca Ch:lJd,:::; 
Tekdyrll: Brown BaUell~: Columbus: 

Enginl;,,;:ring ... 505 King i\\'~:l1lJeTBE .. (JJ:~·,30/
Sed:illl,::nt Envi rorum:nl:al Serv],:";:,,If'b.. 21 [) COllLI[llbus,OI-lLow 

Il... 1112 
4::,201 

Kno:ll'il.ie, Tt,1 379,:,:1 
2508 Qua:Jity Lam: 

(614} ~~:H···~[):n: 
" (8651934 ..03'19...............................................................................................................................................+...................................................................................................... 


THE·:100il:/
:' Sediment 30 d:1YS

l... 113 
...................................................................................................................................................................................................................................................... 


f;.c:n Davis Gwlf'1an A~;so<::lates 
Appli,;:d M:"rine Sciences P';:ler Ro~;ell

ASTM D4:ni 
1..[1'11' 502 North Highway :l, 30 \1ann St.Sediment 

1..·46 
League Olty., TX 7"1573 Hingham" Mil [)204] 

............................................................................................................................................................J!~~~.~.~.?~~~:::~:~~:~?.....................!.~~.~:~~;~?:~:~~:~!}~~~~!....... 


Toe Low 90601L·o49 As above 
I 

I...................................................................................................................................................................................................................................................... 

:J Sp,;:c:iJY appro)l'lriate rdi:n:no:: number/letter Ii'om tbe Fi4:1d Analytic:l.1 MeiJwdlSOP Rder,::nce T:l.bk {EPA··NE 
QAPlf' 'Worbhel:1! 1/ 17) ami from the Fi}~ed Labo:ratOl)' MI:1jtIlJdISDP Relfer,;:nce Table (EPA ..NE (/'11,1"1' WOlrk:;heet 
!( :I:~)) 
•. Data Pad:age Turnaround Tl.rnl: may incn:a.": shol;lld la!';!;e: 11Iumbers: of sampk:; (e.g.., >40) Ibe: n:ceived fc)r :lnalys:is. 

(a) f~:atl,::lle COIWll tlll~; wiJ:i also de1:~:rrnin~: lllioist:1LI!1:: c:ollltent in order 10 present soi I d:li'ta on a dr~)' weight basis. 

http:Kno:ll'il.ie
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:lJllllWl, (M[MIDI[J/YYI III 

D.~lii"elrlllbIIIE'AIl'til~::ill':Blt'NI 
A.1l1ti,ciipIBIII~d IDlnt'l, [JIJII~ IDlliltl1:ID"BltI1:{!')1 
uf 1C0I1rl plh~tio In

III r linl i1tilrli<clll 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

QAI"I' Add'~lmdluJ1n II'n~[plllr·:Bltilllnl 


Draft 
 FdJl'llClr)1 7,200] Apri 1'(.,200] QAPP April 7,2003 
USACE NAE ar1(l EPA Re'l i(:111 Aprili 7, 2003 Apri:1 ]4, :WO] 

.....t~!~:::~.....____ .___________ .___ ..._......................_________________...__ ..:~~~!:!:~!..!~:~.:.~~~~~~~~~...........__ ~~~E~!~~?~.:?~~~~:~~................................._..........:~~J:!:~~..~~.~:~?~:~~~L___..... 
Fi.~ld Snmn]lllilmg I 

......:~~~:~!::~~!~:!::~.~::~:~~~::~........................_______ ._.........................~~:~~:L:~~:?~~~~~!~....... _________ ~~~~~:;~..~~:.?~~~:~~~..................!:~:~~:~......................._..__ ._:~~~~:~~___.___.._.......... 

S'Blm 11111: A Inulll.l,!.i!.l 


If'lly~:ical :lInd Chc:micall Testingl,1ay In, 2003 July 2S, 2D03 
 Data Report September 16, :1003 
Third Pan)' Validation (Til:r Ill/Ill) June: I ~;, 2003 August:l I, :W03 

~"""'~;~;;;~~;~;,!;~;~~;;~,!:;~;!;~;~~;;''''''''''''''''''''''''''"''''''''''''''''.''''';~~,~~!~;;~;~~"!;~,;;~;~~~L,,,.,,;~;;;~~~~;;~~~!;~;;~"!,;~~,,~;~~~;~;~,,."""'"''''''''''''''''''.'''''''''''''''""""""'''''''''''''''''''''_ 

1 Participating Ilabolratori(:s 11/ ill t.e n:sporlsiblc: fDr samplc: I::ustodl" ,md data qual ily control through l'a1:Jdation pmel;::s:s. 

III If dill(: date fall:s on 11 weekendl, Ihen Ithe deli verabk will b,: sllbmiUed Oil tb,~ liJdlowing :\,1onday. 

NIA r';ot appli.cabk. 


Fi.~ld SHllnJlJ<lil1ll:l 
:;;edllrrH:nt Core~; i To Ek Det'::lrmill,:d To Ik Determined N/A N/A 

I {Fall 2(03) 
...................~..................................·····························~r·······················...................................•................................................................................................... 


S:SIIIl p[II' AI~lUlly!;i!;11 

lf1bysical ,lmd Ctu:mical Testillig 
 To Eli: Det,::rmim:d To Be D,:'termim:d Dala Report 

Third Part)' \!"didation (Tier 11/[11) 

Lew:r Datil. Report 


.:::::::::::::::::::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::::. 

I P"urti~:ipl'llillg lalitloratori,::" will b,,: 1'1::.sp0ll.Sl:bk fi:lr :samp:IE: cll~;tody alld data quralit)' contJro:i through 1I:lJid,ltiorl prex",:ss 

a [1' due dati;: f:lJls on a w(:e](,::nd, thl:n the (l<:li'II::mbl(: will be :submilll;:d o:n the 1'(,1110'1. inll. Monda) 

',,[/,1, "'iot applicable, 
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Re1l:i,:ion ]IJurnh,:r Final 
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EJ'A.··NE QI.I!~.][I'lf' '\;~I'i[Jlrlks.lu~.~:t #lllim ,., H.I~:v.I]I'l~llll:~~ 

]P'lt'ojj 11!:1::11 IQIIIll:aIIlI11Iy II)lb'jj 11!:II::lt'liv.l!sll[:JiI;~K: lis:i 1(]1111l Stm tl;~111I1l11!: nlts 

l!~~!:!;dl!~~!~LQ!~!!~!]lU]!__ QJ~i!~!~:!~t~!~!~~~ : 

Tb,~~ project quality ol:d,;:c::tives :fi)r physical andl dllelrlllkl3l1 tl;:s1:ing is to ge:IH:rml,;: data of 13l qUl3l1 ily suniicient to 

be used Ife)]" Ithe RliFS. The data ne:ede:d Ife)r Ithe RI.IFS rnlJlst be definitive data ofvl;:ry high qU:lllity (tight 

m.easurernent 1Ji<E:rlfi)ITnanc::e critelnia), Sensiltivity lij;iquire:mellits Ife)r selected palrametelr:s, (e.g.., grai tl sizl;:) l!;:IVj! 

not l:H!,en (kfi nl;:d. 


Project qualill)! ol:~i,;~ct!ive:s, :lend memsurernetlt IN:di:lI"mancl~: cri teria f~(}r physic:lel and ch,;:m ical tl::sti ng 1m:: 


de:finl;:d be:low, 


:rv[ I! :,Ullli J:'IE~ !rill I! :n t lP"E: d'oI" Ima:Ullr:e (: lr·j 'lie Ir' j:al::------------------------.----------------------------------------------------------------

Method per:fi:)]TrHllrlce eritf!lria (lVIJPC) clrlosl;~n Ito l::IliSU!"f! that the d,e!fiillliltivl~: data willlb<;: of high quality are 
dd'iJrledl by analys is palr::lln~:te:r in EPA·hIE QAlf'P 'Wolrlb,h,;:et 1I'l111b" 

Data 'llual:ilty wlay be defined illl tenllls of accuracy" IP1[l;:C isiolll, r,eprc::sentativerws:s" cornplet.I;:ne:ss" 
comparability, and sen:~;ilti\iilty. 

" 	 Accuraq; is the agn;:elrll;:nt bet'll'j;:,en an IDlb:;;lm~vc;:d va lue and an w::oepted value, Analyti cal lv::c:urac:y 
is monilton;:d :fi]r analyti c;,ll ch,;:rrr iSltry Irlllc;:,aSllm::ml;:nts :liS speci fil::d illll EPA \!lorkskll::et 1/:1 lib, 

A.pplilcable sarnpl,es: LCS" lVIS" !MSD, SRII,11, SIIS (each smmp'le), 
.Appliicabl'e aJrl;31lys,es: 
::::> 2,3,,7,8 .. TCDD 

::::' T()C (SRIVI only) 

::::> lfllo··210 (LCS, 11.11S on ly) 

::::> 	 C:s··]::; '7 I['L(~S on]y) 

n 	 Precision is dlefineld as ltbe dlegre:e of rc;:p:rodw::ilb:il ity :l!mong individl.laIIIll;:aSlJlreJrlllen!ts oflthe sail:!!;: 
proIP,::rty" ()btaine~:«l undleJr si miilar cOllidliltio][!:s:. lVleasu['i;:s of anallyt.ic:a11[llri::cision 'w'illl be ddl::rm ine,d 
in alll pha:s:,es of Ithe prognllrn. 

Applieablle s:l:Inplles: MSlMISD" lDIl.JP. 

Appl:icablle analyses: 


::::> 2,J,7,8··TCDD ( 110 DllJP) 

::::> Grain Siizl;~ {DL;P. only) 

::::> T'()C~ (][J[JP. on I)') 

:::~> 	 If%··2l Oies·, 13 7 (DUIfI, oJrllly]l 

" 	 R,;:presenlativeness is the degn::e to whildrl data accurate Iy allid pn~:ciisdy replrl;:sl;:nt a ch araclleris'tic 
of a popu lalion. RI;:presentaltiv'~:nc;:~;s i:;; add]r'I;:s~;"ed plrimari:ly in th,;: sarnpJ,;: {ksign, thJrouglr1 the 
sele:ctioll of s,arnpling :s,ites :lind procl::dlJln::;; that n::flect th,;: Iproj el::t goals and elrnr:irOIllIlrIi;:nt being 
saTnpl,ed, It is enslJlred by Ih,;: plrOpj::r hallidliing, hOlrlllogewizing, cOlrnpositing, and stor.agl;: of sarnpks 
and anal)'s is within Ithe specifil~:d holldliltlg tinr,es so that Ih,;: Tna:tl;:rial <Jill a'lyzl~:d Indl,ects the;: material 
co'llectl;:d as ace urately as possible. 

AppJ i<::able: :lilla:ly~;es: 2,3,}.,8··TC]I}D, (i ra:in :;,ize" TOe, Pb·21 (]I :lIIHl Cs··13 7, 
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lKPil~··NE. IQ,IIdfl P '\;~t7I[1rnu.lhl~II~lt jfIJ:~1 .. nl~~V,. 04/03 1[1(:o](lti.llllll.I~I[ll~1 

IP1II'Oj el;~1I: (111lJl :Uliliity (II UJI!i Ie 1:~lIi v I!~S/I[) I;~I~~ Ii SIi 0IIll Stm tl;~ 1Il!1l1!~nl~s 

II 	 Completeness is cli;:fiw;:d as HII;: amount. of dat.a col li;:clted as c:ornpilLr,ed to the: amount thalt is n,ee:d,ed 
to rn akl:: validl dl;:c is iOllis. 1. i[)l[)i~,() 1,:ol1rlplc;:tl::llIe:i,s :is targelted for aD analyses. Study olbjel,:ltivi::swill: not 
be;: cornprollrlisi::d :if 9S'~'() of nil;: analytes lLt'<~~ n;:portl::dl. 

Appli,;:ab k illnallyse;:s: 2,.1,7 ,S··TCl}[), Grain sizl~~, TI()C., Pb·2l (I and C:s:· II J 7.. 

II 	 COll~~pm·abi.li(1I is th,;~ rrll::a:i:llf'i;: of thl:: I;:ollifidc;:n,,:e: w:ith whid'l ow:: dillia selt can be co:rnpa.f'i;~d to 
alnollher. Cornpalrabi lily calli Ibl:: rneasured using spllilts:arnplc::s,. cornparing data to hiSltoricaL, or .as 
will hie dow:: :fi)rtirtiis p:rojc;:,ct --. by using c~stablishl::dliialbonl:tor)' Irnethodsthat a.n;: corrlparmbk to oth'~:r 
llow·kvelrnelhods and by an.allyziilllg Standard Refi;:n~:n',:e IV[atl;:ri.a11 (SR~~\I[) samlPlles, as av.aiilable. 
U:i,ing SRMslirolrll1 Ibilltch to bat,ch of sillrnplle:i throughout III is PJ'ojc;:'ct sho'ws how (liata c.ornpa:f'i::s all 
the concenllratl:on of Ithe SRIVL 

AlPlPllkillbk: sarnpk:s: SRM 

APIP'li,;:abk analysl::s: 


::::;. 	 2,3,7,8··TCI)[) 

::::;> 	 TiDe 

,I' 	 Sensit.ivily is the capability of 11f)I;:thodo]ogy 01' iillistru:rnenltation to discrirnilrIi31t,;: am ong 

rne:a:i,lllf'i::rn,ent n;:spollise~; 'Ii:)]" qllantitalti \lIe d iHc~rl;:ncl~~s or a pararnletc~r of ill1it,::resL Sensiltivilty 

expresse:d as Ithe detc;:clti on I irnilts i:s: presented in {EPA 'I'\'orkslrli::elt #9b). 


Appliicable anaIY:i,es: 2.,3,7,B··TCDD, T()C, IPlb··210 andl Cs··137. 

II' 	 Qucl'nlil'alion Limli.ts. RecOIlrllrnen<:k:dl projl;~ct ai;:tion goalb arl;: docUllrll::llItl::d in EPA··N [QAPP 
\Vorkshe,et #9b. These an:: If'i::colrlurl,::ndled d,etei::tion lilrllits, nOlt .!:~~:m!!!k!:!~:!jllilllriits. 

AliI dlevitatiolrls Jfi·Ollri protocols describc~:,d in this QAJ)lf) wi Illlbl:: docu:rnenlted and alPlProved by the Proj,;:c:t 
IVIHlnager and di:s:-cus:s:,ed in tbe: :fiilliallt'l::porL All data that do not ml::et the Ilistl::dIIVIPCs will be subllrlittl::di to 
th,e P['(]~il::cltr\llaw3Ig,er, or his (ksignel;:, jf()[" )"«;:\1 il::w al11dll3lssl::ssJrlllc~nlt of the: potelrltial illl:l]pillClt of tilll:: Ji::sullt:s:. 

Aff(;:clted salmplle:s, may b,~: Ji::a.n.allYi~.i::dl at UII:: Proje:ct :Managl::r's disl::reltion. DatHI that are lV(:celPltl~,d olJlt:i,ide: 
thesl:: criti::riawill be fl.agged wi,th the approplriatl:: data qUH.lifi,er {EPA··NE (:)cAPP I;\/orkshel~:t #9ill, Tabll:: S of 
9/2 7/02 Q'APPAdd,;:ndum)" illllld th,~~ r.atioJ:lillkli:Jr accepting the analysis willi 'b,:: :thoroug;h I)' dOCUllrl'::llIt,;:ci. 

http:Limli.ts
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·""""''''·'''''''''''''''''·''''''''''''''''''''''''''''''~IM4~lllilulmi (' ('
ri1inltrh: ,~",:[ Ilrnel1lt 
........................................................... 

i\.l1IEllytiic:nl 2.3 'i',8 . ."['CDD : 
1";81 nllrneltl~r ' 

COln4:eI1Itlr':alt,ioI11 
L01ll 

Le~llell 

::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::: 

S:~1111 pll:ing AI11111l)lti4:1I11 
I" nu:edlu l',eJ Melth!{ulIISOI':l: 

::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::: 

1613Bi
S.. I'i', S·18 

L·23 

, 

QC Irc:sullts an: c:',:adlla!:ed against the meaSlln:m,;:rlt pe:rfbrmance crit.!:lria (Mlf'C) 
and alii dlltElthat cin Dot me!:!: the li.s:wd .MI"Cs wiB be sllbm:ittl::d 1.0 the Prcdc:ct 

Mlanag,m'fh:r reVIIE:W and :l;,sessm,,:nt nf th,: potc:l1Itiall impa,ct nfthe n:slllllS. 
Am:c:v;:d 8Innpk" may be I:(:analyzed. DatElthat are :l.l;:!::qJtl;:d out:,j,de these 
c:ritl:lria willi b,: flagJ~,E:d with the appropriate dalta qualifkr {EPA-·NE QAPP 

WOlrk:,h'E:E:t #9a) and the rational 1i:lr acce:pdng t.he: analy,:is thoroughly 
documem,,:d HI IJIC: QAI\H:: nEUral ive. 

.::::::::::::::::::::::::::::::::::·::::::::::::::u~:=::::::::::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::-

lilialta Qunliity 
Ilndilc:atol"ii 

c(ID'QU!:)')'l' 

::::::::::::::::::::::::::::::::::: 

Pn:,;:ision 

MIE':Hl!llIlm'IIIIE,nt Pm·l~[lrI1rlIlIrl1:4~ 


Criltl~l'i:ll 


::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::: 

<5:<: MDL, or assol:wted samples 
>5)( bl:,mlc values (> 10)( blank 

QC Sal1nph: :allldl,or 
A4:tivlity Uii4~ljl to Am:'EI5,:5 

l\II'E:,iI!i11lr'IEIlI1lwlt 

l",e:l'fIClrmaICI1:4~ 

:::::::::::::::::::::::::::::::::::::::::::::::::::: 

EHank 

Qe Slllrnpl4~ 
1\.ii!iE~m:'''5 Errolr 

:l'41lt S:liIl1lllin:~: 
fS), An;all)lti<:;ml 

(A) ur Iwtlh 
(S&A) 

::::::::::::::::::::::::::::::: 

A 

.................~~~~!:~~~:::.~:~~~~.~~:~:~~~::L................................................................................................. i 

PDd,n% 1(1'0111 cenified valm:s Standard Hdi~l·ello,: 


(:f(lr c:~:litilfil::d v,altJI:::; >5>: MDL) Matl;:ri,2d
............................................. ......... ........ ...................................................................................
~ ~ ~ 

s,,:or,,:d by EPA EP A PE ,1\ 
·····iiiiirtiiI;;·ii;j~;;tii;~:(i·Tf;·i~i:·;i;iiijii;:·;i:···· ................................................................................... 


OPR l'e~CllJlil'l;:rnents ji~)r LCS 


L:l.itloratory Control 

5()··II:l:O% Jet fCH M S/\1SD Sample, 

A
Matrix Spikl:/Spike (,11.1113.1)11:<:: ccmcentrat.ion i11 

DupliicateMSIMSD must he: >5)( 

t.ac:i<:grOlmcl 1;:ol1l;l:ntration 1.0 be 


.::~::~:~~.!~~~E.~!~::~~~.~jl~~:~!.~~L~~:~~~::~:~~::~::~~!L .................................................................................... 

Internal Standards A 

NA 
Laiboratory (Anal)'t.ical) (Not rc:ql.lin:d when MSlMSD A 

.......................!:~.t~~::~~:~:~~L............................~::~~~~:~~~~~~~.~:~:~.~~~~~~~~~~:~~~........................................ 

RPO,;30% 


(U:,img Recovery d:Jl:a; 

COIli'C:'E:nlJmtiolli of spiked analytes 


in MSiMSD :rn1J1's1. 

be: >5)( baclq~roUlnd 


C;OI111,:e:ntlmticJl1i:s: to be: used for daLa 


A 

................................................~~l~~~~!.~~;~..~~:~:~::~::~::~~:~~!L............................................................................................... 

: Intl::rcompar:ls;on I,:xc:n:isc:s 

u""''''''''''''''''''''''''''''''''''''''''''''""""",,L,::~::~:::::~:~:::::~::~~:~:"".mmmmm..~~~::::,~~~::~::::,,:~::::,::::""""""""'.""'~;:;~j~[~~;;;~:;!;;:1!~;~;;t~;;~~:1:;i""".",,"""",,:::,,'" 


IRefen;:ncc: SOP Number from EPA·NE (lAPP WorlcsJlt:t:t. #]3. 
:~ HI~Jc:n:nce ;ulalytical me1hodiSOP Nurnb;:r hom EPA·NE QAPP 'Workshcc1. 1120. 
:; Data Qual it) Indicators (,21.1..:;1. PAReC pararm:h:r:s, i.e., pn:ci:,iIOI1" acclJl·ac;I,/bia,:., sen:,iICi', it:>" d;l.'Ia cornplc:tl;::ness, c:mnparabi lily} 



CE'IlI'reda/e MW1'0/' ;r;:rsb' 19···22 QAPP .... ,j DDENDUM-" 

Revl:,:i()]l Nllmb,::r: Final 

R,,:vi:,lioll Dati:: 4/14/03 
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AccLlra(:y 

ASTM D422/
S.. ti', S·18 

L·46 

Precision 

Comp:liJlIbility 

1.,I1:Bllytil'~:BII 

!'anllrrll~tel" 

COlml:'~l1lllr :illiiol1 
Low ' 

L"E'V,~II i 

Qe 1'I:::,ull.s :llire l:vallJl:2lte:d agai.rlst the: rrte:aSlln:m,:nl: 
pl:rj~~lnnaJll'c:e criteria (Mlf'C) and alii data that do rlCll. rnl:,::!: tl"l.,: 

hs,lled :MPC:, will b,: sllubmiued to Ithe Projl::ct M:lJ:lagl:r for 
n:11:i,:w :lmd :a~,sessm',:nt of thl: potential impact of till": 1'1:::, 1.1 Il.s. 
Alfli::,~:te:d S::l~rnples may b:: rl:::amal)',~e:d. D:l,lta that "Lre: :l,'~I,~:ep1.,::d 

olJltsi(k th'::,I: I::rili,:ria w.ill be flagged with the: :l,ppropriatc: iJlElta 
qualiJier (EPA·l';E QAPF' Workshc:e:tlll)c:al) :md Ilhe: :rational 
for acce:plling tl·I,: an"dy:,i:, Ithnroughly clol::'lIm,::ntl::d in the 

QAiQC narratl lie:. 

====::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::: 

QCSalll!IIIIE: 
J~~$:§t~'~i!~.~!i 1~: I~ lr IJI rQC S:BIII1i]llll! lIJrllll/olr'

]):I'lli QlLIlillitl'An,Bllylil,,:.n1 MIE::BI!:lIlm:ml~'lnt P·m·jiol"m 11111 1:1: Adiil'ilty IIm!d 11]1 A!I!II:!i!: 1'01" SElllrIll,lilmgSn IIIlflliil1li: 
Imldie:lIltulr':5

1"lr'oe:I~dllllr'lE,1 r\11'~thIJI diS Ol!':! MI~ 11.,5 ILln! Irn I! Inl t I[S)c., AI111111ytlil:II11Crit'i!l"ia
(lJIQI!IJI:1 

i(A) 101" blot:h]' I! Ir"I4l·lr' III :BIIl'~:'i! 
{~~:&AJI 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Not applicabk 


Not Il,pplicable ... No SRM/i;,,, 

,~~rair1 s/.:·j~ in .§j~dm~'e~u/~s'oil 

(1vaiiable 

Not appIH:abl.,;: 

................................................................. 


fU'D <: 5(Ji'% 


(1i~lr anal)'tes detectJ::d at 

k·n:l:;. I(b< MDt) 


Not appl icable 


Not alppllicable, see SRM ,21tIOH: 


Blamk 


Standard HI;fi:rencl: 

Matl::ri:3d 


LaborELtlH;r Control 

SamlPle: 


Matri)[ Spike/Spikl: 


.................~~~~~Jt~~!:::~:~~:................ 

Surrogates 


LabClralnry {Arlalyticad} 

Sample Duplicaltes 


MSlMSD 


rnt.,:::rcomparl,.s.orl I~:xe:rcises 


(q~., SftM analy:,,:s) 


A 


A 


A 

................................ 

A 

A 


A 


."""""""""""""",."""""""""",,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,""""""""""""""""""""""""""""""""""..,,""""';""""""""'"""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,dl 
MDL" Method Detection Limit; IU'D" Rdat"vc: Peroent Di:fli;:rel}ce. 

11 Rd<:r,ence SOP ]\umbe:r fW{[1 EPA.. NE QAPP' WOlrl,:;h,eet ill] 
2 R,,:f',:rc:n,:,: analyti'::3d method/SOP NUlrnbJ::r hom EPA·NE QAlf')) Workshe:e:t #21), 
J Data Quallit)' Indicalion; (Ill 1;,03: P'ARCC paraml:1iers, .i.e., preeision, Illc,c:uraC),iibias, :;em;iti vil)" data ,:ornpkJ:eness, comparabi:lity). 
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E,lf'A,··]'\~m:QAJP'lP' '~\'Vllil:'ks,:h14;:I~:t #llllb .' H~I;:v. O·~1/1[I3 (c~:Oltlitill1l1llledl) 

:rVI['f~:mSllllr',eltlrlll~~ll1It JPllf~I"ltl[lIIr'lmll:aiJ[H~le (:'Ir'i'l1"I~:lr'ii:ai I'm hi e 

QC n:sullts are e1laluat,;:d against th,,: [1l<::aSllr,,:rnl~::nt 

pf:dclrmimlC:c: I:::riltf:na (NIPC) and all data dial. do not meet tb,~: 
:listc:cJI MPCs \IIdl be subrnittl~d to tb.,: Prc;~ic:ct Ma1l:llger for 

['I~:vic:w and am:,ess.mc:n( oflhe pOlentia,1 impi].ct ofthc: irc:sullts. 
Afifect.l:d mUl1iple:i trill) be n:an:J,IY;'.I~d. Data tbat are acceptedl 

outside Ihf:m: c:riteria will h,~: flagggd with th,;: appropria1.o:: data 
quallifil,er (EPA··NE QAPPWDrksh,;:,;:t #9a) ancl the rational 

:f(lr lU:C:I::lPtilng Ithe: :lIJlalysis thoroughly docmne:llItc:d in thl~ 
Q.IIlQC narra1.i'l';: 

Qe Slllrnlrlll~ .Elml/or 
ACltiYitT IlJ:511:d Ito I\.mi'limi 

MleuI01JI n:nnll:n.1 

A!is.~!;!;es ]~:rl-o r 

f4H S.i~111nlJl'llinl!: 

(So): Alliulytii[:nl ' 
i(A) or both 

i(S&A)i 
n"""""""""""""",""'~"""""""""""'"''''''''''~'''''''''''''''''''''''''''''""'''''= ======:::::::::::11:11:1:::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::: 

! <J{):. MOL 

Preci:iion 

Hlank A 

>•••••••J~~~!:~~!.:~L~[!!:~L!!;:~!:~~:.:~:!~~~~:L~....__ ._........................__.........._. ____.__..___.___________________________.__... 
! 'f j. Standalrd ReJ",:rence. ) J < 5(~() A. 

M:nerial 

(J~rn' mlallytl~:' detcc1:,:d :1't 
lc:vd >110.:MDL) 

Not applicable MSiMSD 

[n1:ercornparison e)( '~::rci :51~':l 
(e.g., SRM analyse:;), 

A 

, If(}llnwcJldi rled SOP:, 
..::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::__::::::::::::::::::::::::::::::::.::::::::::nn....U:.:I:::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::I::::::::::::::::::::::::. 

MDL '" M,;:tbod Df:teC1:ion Limit; HPD " Rdative Perc:~:llt [liIm:['I~:lnce; PI) " PercelH Dliffep;:nce. 
1ReJ,;:rel1ln: SOP Number fl~om EPA-·NE QAPP WOTk:,.inm:t #113. 
:<: Reference analyticalmethodiSOP Numb,;;r :from EPA·NlE ClAPP \\lorksth:elIi20 . 
.;, Data Quality [I;dicawrs (:d:.a. PARCC parmneH:r:i, i.e., pn:;:i:;ion, m:curacyibia:l, ,,,;:nsitlvi:ty, dal:ll cocrtph:telH:,;s.. GOlrrlp,llrabililty). 

·MI~ej,j1J rn/ 
Mlultrh 

i\,lIiBllyti,c:BII 
TOC 

l'arHlnne~t,er 

COlli eml 'tnrti,oll 
Low 

lA:vl~1 

I[)'ittit QUlli,:t;r
AIII allyt ie:1I IISli rnlrllillli~: 

1111iC1il~iBlll[lr!i
M'~ltho[lcll/SOII':1:l"lr'o,:,~d 11Irl~' I 

(DQI5,IJ 

9060/
S·,17. S··118 

L···19 

Cnmparabili.ty
I . 
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1E:1P'A,,·NE Q'A!ll'lP' ·~II\lolr·I~;j!:llll~~4;~t #llli b .. H~4~~V. O,~ll03 (1~:olnti .. lllllU~I[ll]1 

]\~II[ 11!::ll SIIJll"elnrU~ ~ll1 t IPI4~~ f'm[]IU'11ll1l :~I. m. 4~:4~! IC'rii ltll!~ Ir'ii:~I, '"U"::ll 11:1 :I'I!~ 

QC Ifc:sul.ts a('I:: e1la:iLmV;:d agaiml. 111,,;: !ll';:,EL,:'lIr'::JllIlnt 
perf'olrlnanC'l '::riltena (MPC) and :adl dala IIhat do not I1r1f:el th,: 

lisll:d MPCs 1111111 be subrmu,;d 10 thf: Projc:ct Man:a,gf:r [i:lr 
('I::vi,:w and assessme:nt nftrle potl;nliiad impilL,e:t of the n:sullts. 
Aff<:C1.I;:d sampk:; ma) be Ifc:an,adyzl;:d. DaW, thalt an: acceptc:d 

oll1.:;idc: thc:s(: crit,:ria witl b:: fllagg.,::d with Ihf: aplfIrOpria1.,:: data 
qualiific:r (EPA·,r'IE QII,PP Work:,h,::et #9a) and tlif: rationall 

(:',[lI1'(,'I:nlll"llllion 
Low for a,:o;:ptll[lg thl: ,Blnaiysis thOrolJghly documented in th,; 

lLwn~1 QAJQC nalTia:ti',,::,
! 

IF"'''''''''''''''''''''''''''''''''F''''''''''''''''''''''''''''''''',,!~''''''''''''''''''''''''""""""""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''T''''''''''''''''''''''''''''''''"''''''''''''''''''''''';''';;'~~;''''''''''''''''',, QL ,.•n rIIlr,lll i 

(lie SUlllrllie Hnd/ol" Alililllilimi EJ"J"olr
IJ11l111liQlJlIIl.lit)'

Sunpli ng ArI:i,l'IlIk:ill A':lliYit),IU:s"e:1[[ Ito A!ml~!::s :f(u'SiBll11lpllill'!:
11111 rI lir:llliol"li

]'If III [:'i~d IInl:l Mil~thu';liSOP;~ MlmllilJlI·llmml·t (S I, An,BLlytil'(:,BLIOnit'llfill{l[)IQII!i);~1 
If'lll·1fol"lnnll. rIell (,!~ I 1]>1' INlth 

(S,mA.) 

<: S:anlplC:":SI)ecific MDC, or 
la"slx:iated sarn]r11e:, Blank A 
>5;, blilLrlk valul'f:S 

Not appi ic:abk: -- No SRAf 0/' PE Swndmd Reff:n:'lrIce: 
A

av(;,Jiable l.1.atc:rial 
Analytes m,::,::llhc: following: 

Labor:a.llOI"Y COJ1l:rol70··IJO% H A 
SaJ"Lpk: 

6[).. 140% R 
Tlfl[ .. 032.. 30iS·17 .. s· I:~: 

(Concf:ntration olf spiked :mtalytes Il... 112 Matrix Spike: A
in \1.S m1J:li: be >5.: background 

cOI1l,::enlmtllOn:; 1:0 be u:,eiJI [i:ll' data 

____.___.____________._______ ._. ___ ._._...____ ~ll~~~~!:~~;~.:~~~~~~::~::!!:~~~~~~L.................._............................................................................ 

Rf'D:~;50% 

Labora1:OI)' (Analytical) 
A(Anal)lt,;::; detected Sample Dupi:icav;::s 

---...........:~~~.!~~~~:~:!-.:::~.~:.!~~~.~:~~~:;~-------------- -----.--...--.--.-.--_.-.---....----..----..-.........-.-------------------------.
]1,lSlMSD A 

C' 1'1' II .)' II . "I~ r 1 1 Intc:rc;omparisolrl c::(,::rcilSi';:s, I , '_.ompara 1I. Ily , ot app I.ca) I;:., see ,~, . \1 a )(1'1';: (" \'If"~ 1" ,'1 ".•,.} .1, 
:::::::::::::::::::::::::::::J:::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::~;~~h;~::~~::~;:::~:~~~~~~~:~~;::;;::::::::.::::::::::::::::::::::::::::::::. 
RL '" Rc:poning Limit: R" R';:CO'II;:J): MDe " MinimLII111 Del:.::e:table Coru:e:l1Itm:tinn; RPD " !telati'!,: Pen:en'l DII'[(:n:nc,;' 

I H,:lfe:",::ncc: SOlf' Numbe:r iirnrn EPI!, ..NE Q/I.]:>p WOJ:!C:,ll,;:,::t 11 13. 
:~ H,::fi:r'::nce :malytica:l m'::tbodiSOP :~,llImber frorn Elf'A .. Nlt~ QAPP WOI"I;:;h,;:.;:I 112(], 
:I Data Qltallty Indicawrs, (ak.a PARCC par:l,mell;:rs, i. e., pn;cision, accuracylbias, sen:sili .. ity, da::a complet,:w:ss, cornparll.bil,l;, ). 
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m:lP'A.,··NE ~QIAPP '\;VOll"kdl<l~I~~lt #llih ,. lR'I~'''" i[J14iO:l: (1:i[)'ll11tiIJrlIU~d} 

1\~i][,1!~131:!l U 1r'I;~ :llI1li1!: n It lP II!: Ir'lI~m11".ITIIlt:IH: e~ (~II'li iJ:1;~ rim '1'a Ibllll~~ 
":::::::::::::::::::::::::::::"::::::::::::::::::::::::::::::" 

MedlilUlllnil 
Sechrnent 

Matril!~ 

1\.llralyllic:ali 
C:,··1137

1"HI"II:nIIE:lt4:1" 

en nel:I~ltratioln 
1..1:111:11 

QC n:suilts are l:valU:lltml ,llgainst 1JI(: measurement 
pe:rfbrmmlCI;: c:riteria (MPC} and all data tllat do no1 rIHol;:!: 1he 

li:,tl;:d MPCs willi be .sl.IbmiHE:d 1.0 the If'rojel:t Iv!anaglor for 
n:vi<::w and assessrm:nt of the potential Impact of th,;: n;::Sl.llt:l. 
AffC:cted :mllrlpll,es nl:ll)' be: re:JnalYi:ed. Data 1hat a.!i(: i3.1::,::qlv;:d 

oll1::;.lide the:m: 1:lrit,,:ri.a wLiI bt: nagged witrl the appropri:'lte dlata 
qualific:r (EPA-·NE OAf'P Workshee1 #(01) and the: mlllOnal 
fix :ll,::tqlting th,:: anaiysi:, I.Jiol"Ol.lgh Iy docurm:nted in thE: 

QAiQC Iwnative. 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::i 

lllin!:a QUI allit)'
Altln111'1:i4:aI r.1h:II:1lLII·4!lnrl4mll"IE:rf'J,rmanfl: AI~ti'\'i!:l' 1(J!:,c:dto Alil>!:!>!! flJ,r ~i,nl1rl]lrlilmg 

1'1 I JIIC"'ll'" Iindil,(:atoni , 
S:SIIIl pllin:!: 
1"roI:4:dlu n,]1 ,liE t 1101 '~".'" (][IOJloi).~, ~~: rillE'ria '.1Ic~1I:mn:muml (~l.)" AI1Iallj'IlI(:ull 

I l •. If'ulfolr rn:alIU'E' {A) 0(" ICl01thI••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• L ••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• j!~~~~~:~~~;~......... 
.............................. ·····························r························....... ······:;:·~i:a~;iii:~ic;::;ii;c;(;Tfi;:··i~iii:ii::~··c;;:..···· ................................................................................... 

::LS::,l)c:iat,;:d sam pl.,,: s HI:l.lnk 
>5:( bll.ELrlk lIallles 

Accuracy 

S·li', S·18 TBE··2008/ 
L·IlI] 

Prel: ision 

Comparabillit)' 

ava,ilable 
·····;;;;:~E~i:;;tc;;:·;ii;;;c;t·i:f~;;·7;ii"i;;~:~:i;ij~~:"'" 

70.. :UD% 1ft 

IfU'D:~;50% 

(Anall)'tl;:) detected 
:llit I,:vel >5 >: M DC) 

Material! ................................................................................... 

Laboratory Control 


SaHlplle 


Mal:rl:)~ SpI:ke: A 


Laboratory (AnalyticllJ) 

A

S:lmple Dllp'licat",,: 

MS/MSD A 

A 
(e.g., SIR\1: al1alyses) 

::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::.::::::::::::::::::~~=::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::. 

RL '" Reporting ti.TIlllt; R " R(:coverj'; MDC"\1:inilrnuUl Dc!1.I;:,::tab'le Coru:ell'lr:l'lion; HPD " Relativlo Percent Diff<:rencl; 
I Rdi:r,ence SOP Numblo:r :froll1 EI'A'~~IIE OAl'if' 'Workslll:I::lt 1/ 11 
2 Rdi:rence analyti'::al me1hod/SOP I'lurnb;:r Ii'om EPA·,NE QAP'PWork~,he':t #20. 
:: Data Qual it) Indi,::atoTs (a.1I .21. PAIRCC p:lJlllneters, i'.,:'., pn:c.iis:iol1r., accuracy/bias, s(:n:)itivity, d:3:ta cornple1,,:rless, compar:3,bil.ity). 
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Tiillc, KevisiiDin DMe Bind/ or
 

IS n mifoeir
 

SJoil Sarriplung
 
Append! * ]-_. 

V is.Lial ld« nil fi c Eition of Sioil 5iiiTipl« s
 
EMI I110-I- IEI06 (9/J()/9(i|
 

DiEifi Coring; Mcthoclok)j3,)'
 
U S rPA ERTC/kEAC
 

Marrh ?00:i
 

Mollified 
foir 

Oifigiiriiilinif' 
Equi p nuMiil Idcinltiiniciilnoin Fnijed Co mi m iC' M hi 

Orji.airii^iitiiori 
V»'ork 

Y o r N 

LSACE WES Core log , core slue in.E; equipment N AlLiichiTienl 

Vib iacct re Eind pcmi'tromEitcr 
ERTC'/RHAC Eis.se rnbly clecoritaniinEited I..E:xan N Altai: \\rnc. nl 

core liincrs, core caps., (3 PS 



Cenl/"eda/e Manor Ti;!.d:s /9---22 Q,IPP --- ADDENDUM' '" 

Revision Number Final~ 


Rc:'m:iol1i Dal,;:: ,I/I!,I/O] 


Paw:: 33 ()r 5:l: 


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

FI'I;!I(IIllIE~1I ey or Co:rn~I,:livl~~A':4::IEillll;ElmI4:1'~ 

Cmllillil":lltiOIl AdilOirl {CA}CI'iltl~'ri:31 

NOlt NOltNol NutVihracore 
Appli,,:abll;: Applicab:te Applk:able Applicable 

If'enion 
Rei!l(wl1l!iilhlll~ 

1~(llr' C,!~ 

Not 

Applicable 


SOP 
1R1;:ft:!I'I~IlI4:I,~'r 

Not 

Applicable 


.::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::.:::::::::n:::::::::::::::::::.::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::. 

I~ Spec:ilfy :l'IPpropriate rej~,:rence ktterlntllnbe:r from the: Prqj,::I;:t Sarnpli.ng SOP Rdi: rel1 (:I;: Tabk (EPA-·NE QA!f'P Worksheet IIU} 

http:Sarnpli.ng


Cel1't~'e.~/(l/,e· Manor :r~wiks J9--.n Q,j/"p ._- ADDENDUM 2 
Re'li,:ioD NlJlmber: Final 
Re'llsioD Da1:.(:: 4/:14./03· 

-~~::~~:~:-:~~::-~:~~~:~~~~----------------------........................._....-.................................--...................................................................................................................................................... . 


-::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::~::::::::::::::::::::.::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::-::::::::::::::::::::-::::::::::::::::::::::::--

Slllnmpliin:!: 
E4111JI ipirtl IEml1l 

hlstnllnnlE:nl 

Maureen 
Ptior to ll:,';:

Cor·e Slicing VisLI:l11 Corcoran Decor!. R·e·
Ckaning NA 'liTlrl'lIIiiE'r I NA 

NA '" l';ot alppllicable. 



Cemredal" Manor :rasA" ./9--22 QAPP -- ADDENDUM ;~ 
Revi.,wll Numb:::r: f~inal 

R,:vision Date 4/14/03 
Page 35 01'58 

A ERTCiREAC-- Sediment con:s 
Coordin;,lti:cJn of Shipment: 

A Ian Humphrey, ERTCIREAC -- Sediinll;:nt Cl[)n~s 
Barbara Belr EPA AED --- Sedinwnt core:" 

Type of Shipment Sam,;: day tran:,li;[ to EPA··AI]), NUJrraganse1:t lI:;iltlg AED vehide. 

Sa:rnplle Colkction" 
Mauf!;:en Corcoran, USACE '\'I'ES --- Sl;:dirne~nl C:O["l:: 10 ing and ,:lIb··sam es. 

Sarnplie Pad.ing: 
M,au reen Corcoran, USACE '\'I'ES ._- Sed irnenl, CO ["I:: SUb··SillTlllle:i, 

Coord.ination () pment: 
MmJI[I;:,en Corcoran, IUSACE '1!lES --- SI;:dirnenlc:ot'!;: sub··sam pies. 
BaJrhara Bergen, EPI~I AED --- Sediment COlfl;: SIJ'tH.amllt'II;':S 

Type of Shipment (Courier): Overnight COllri,;:r, 

:SAM[lfllLl~:RE:C'E][IPT ANI) ANAL'\' SIS 

Responsible OrgHl1iizatlion: 
Battelle Columbus {recei \/1;: sampl.,,:s :fix 2"J,"l"g,:rCDD anal.ys:ls} 
Teledyne Brown {n;ceilvJ;: samples :fix Pb,·) I i[I :and Cs·, 1137d:llting analyses) 
A ied ]\1Iarine Science:s {lfe(:ei,vJ;: sam; es 'fix TOC and Grain Size :Hlill 

S::ltlliple Receipt:: 
I-Ierw)1 Pham, Samplle Custodian Baueille COI1Lll1rlbu:5, 
Pat Marsban, S:llrlllpl(: Cm:todlian T,ekdyne Brown 
Ken iDavi:;,,' ,~: CusltodiiCllli A '; iedMari,IlI;: Sc:il'mM:e~s" Inc 

Sample Custodiy , s.torage: 
Hlenry Pirlam, Sample Custod ian BatJtellk Columbus: 
Pat Miarsball, Sample Cl.lstodliilJlr,~:kdyne Brown 
Ken iDavi:5, Sam lie Custod:i,m ': I iedMilxiinl;: SciimlIGe::;" In,;: 

Sample Pn;:parat:iolrl: 
Mlark M isita, Henry Pirlam and Su:;an \Vinn.ard {:3Lssi:;t~:cJl by Wesky Baxter), 2,3,7,g·TCDD illt Ba1:lell e Columbus 
Laun:n Larson, Pb··2110 :lInd Cs·,i137 at Tdedynl:: Brown 
Ken iDayi:;, TOe and Grain Size at Appl ied 1\.1IariJrl4~ S>c:il;:nl;:es 

1.,ulbOlr~BlltOt'~r' Q~C sllllmpll,l:!, de~:liiIM:d 0111 m,p 'J1'1"I':':I1iI>,j"'I,lI:l:'I,1I Ilnmt bl~ :Il'jl"l~I(lllll'4~:d witth ttllil~ Stlll4jly 
S:EI1DU :(IIII~!i, lMlS,MSD :EIICUjl lin Ibmf':Blltol'Y' dlulllIlii,r'",'I,,' ;,j" 1,lt Ibl~: Ifnm:Il'ElIN:IJllfl:OIm 'O~:ntrt~dUlI4e: PI'4:1,jI,t:I:lt :51;1l][IlIl,ll:s" 



Sample Determinative Analysis 
J(je Tabor (assisted by Mark Misita), 2 3.7.B-TCDD EL! llatlelle Columbus 
Lauren Larson, Pb-210 and C s - 1 3  7 EI! Teledyne Brown 
Ken DEivis. TOC ELIU! Grain Size at Applied Maniu1 Sen rice'3 

'srSiviii'Lii: ISoiiiiv AL 
Field Sample Storage ("No of days from sample collection): Varies by parameter Eind niEiInx lor <: nc rn ic EL! EiiiEilyscs 
-- s,?e Worksheet Wa (Table 2) 
SEimple l:,3(trEict/Di "estate Storage (No. o f days from e^traicti ion/digestiom)1 varies, by parameter and niatrR for 
chemicEil analysisi- &ee Woirkslu:et fl9a (Table 2) 

SAMPLE DISPOSAL 

Responsible OirgEiniAEition Each pEirticipating laborEitory is responsib le for disposal o f samples received for 
required EuiEilyses 
Responsible Personnel Project Matriager EUK! Sample Custodian 



Cemredaie Manor Tasks ./9--22 QAPP -- ADDEND UM2 
Revi:sllOIl Numbl:r: Final 
R'::l'ision Date: 4114/03 

Paw: 3701'58 

FhlNI 
HI~:I' Jl.,:BlboJr':BltolrT 'lriltll~:, 11t1:visiol1: ][JI:BIN~ lI.nd/olr 

NlLIIlrIlcll:lr' If'I!lrl'iJlnmjllli~: NILlmltll:lr 
Al1l11lll1sils: 

Tlhe Analysis of !f'o:lychlorillil3ltc:d 
Diitl<:I1/:o·'p·,dim~iIriIPolyehlloril1:3.1lf:d 

Dibe:nzoflJlran (PCDDIIf'CDF) 

L·:n It!:3ttelle I IUsing ]-liIgh Resolulion Gm. 
Collllnbus, I Cil rornatograp ~IY ii-Ii gh R,e:"oIIJl'tiorl 

M:31":S Sp',:ctromdJ~)1 

(HIRGC(HIRMS} Using Modifil;:d 
Methodi 8290 ' SAlr'.I1·00 I 

L·IIJ: 
Tc:ledYI1.I;: 
m~rown 

L·Il;l; 
TI:l,:,,:I~IJ:"f: 
Jl::rown 

1[,·,1.14 
TI:I.,;),I:/m: 

Br1:l\!Il1. 

" 'TI;:II.~:cl:/1tlc:
Il.·,1115 

1li11[IW111 

ll,·,JII·fi 

mlll,l]Ithll~], S:OlP'!1 

Ddilnilti'I'I: 
01' 

Selr'I~:I~l1iil1lg 

D:OII:a 

iDefilniti"I;' 

Re:~~iol1 I MotJllfolr 
NESTS An:BiI:!'tit:al In:,ltnrn:1 

If'ro,jIN:1 
1.111!llhod I'lnJr':a 1m I~"Ielr' 'WOl'k 
Code VICII·N 

'''fA 2,3,7,1l·TCDD 
Ge/ 

HRMS N 

1.,',lwll:ve:l, 

NA If'h,·:!! 0 
!:lIs·..Il',JW 

N 
,prm~fICJllr1ii1lJ11![1 

c:e''lllllmr 

NA (:s·137 
G~3Irnrnll·,Ruy 

N 
!;pe:,:lr(]J1[u:tl:~r 

Il' 

NA IIb·2110 
g:9~S,'·fIow 

N 
IfU'(.,,<OltiIJlirIlI] 

, m:lUl1i1lc:r 

'G,ELtIlIJrnll,·RlIYNA C!.·137 Spm:IJ'OnlC:t,m N 

NA Pb·,210I'C:;,·]37 mlll:3J"I:I: ]If 

: iillll:llllld'l:dwirl:lJllllhiiu Q',I!.:P]P' llJjll"iilurltl~,; 
Itllll;: l~.~[n,y :!:;!" 21011111 Q.I!.J'lP' 



Cenlred.crie .MwlOr Tash i 9---22 QAPP -- ADDENDUM- '" 
R<::vi:;ion Numbe:r: Final 

R<::vi:;ion Dale:: 4/14/03 

-~:~~!~~:~-~~!~--~~!:-:~~~~------------------.---..---........................_._._...._..........................-...............................-....................................................................................................................... 


lIi:ill·,II~··NE IQlAI~']l' '\I~~rOII·k~.ItI<l~I~~lt #:!::I ... H~I~~V, 04/03 

n4'ii:KI~~dllLm ho rmtolr'y ][ns'l:u'11ll1111llIen It l~\/l[m inh~n;mll1lit:II~~ mnd I['mlli hlr':~lltiil[)llnl 'rmhh~ 
-:::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::-::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::-:::::::::::::::::.. 

lLiist 

Mlnilnlt·I:II:BIII<r:IE:, 
 !l"E:n:o111 M'E:llnlodl 

COlrlr'IE',r,lil,\,C~ 

I.n!;trllml~lnlt 


.j~ t-C:I:llltlll~l4:t~If'l'I:q lIelnlC:Y of SCl-]'HI~sl~lolmiiitlle :fillrTe:itil1l!: :illllci 
Alrtil~11I {CII.)ICl"iltc~ri:alClllliilrElticlini CAll Ift.ld'·IlrwllIIE:·r:lilol1. 

1\.dbllilii'I:!:
'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''' "'''''''''''''''''''''''''''''' ""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''~[::;;iiit;;;;;ti;;:;;';;;::~i"""'''''''''''''''''''''''''''''' """'"'''''''' 

~:I~::rv iceD:alily lIsin!~ two 
CI.as:, "~SODady p';lrjc[mnl:cias PRO·{).. 

JI.1.oi:;tur<:: wl;llgh'ts nel;de:d or al L.ouie: Ba:log,hpedol"!n:alrlCC: Wilttlin 001 g ()081Analylicad Balance: 
ofvallJl;: r,::gular intervals (lead anal.)'sl) Coment du:ck (or wittl br:l.dke:1 i. rig [... 116 

i by prolfessionaleach lise). e;ipected 1II1;i!~lrt 
rang·e: Ill l;:trology 

t,,:chnici:m . ....................................... 
.................... 
................................. ............................... 
....................................... 
·······i~:f;iii;:;[ij;iT······ .................................................... 


mainten::trlCC:,
Daill)f :mur(:<:: Marly W,;:bb THE·Lo',\' Baclq~round 

ne:w illili:ad
(li;viation:; ofPb·210 checks and (Prod.uction 30[)3iProportional V ear.!), 

c.11 ibrali,on ..
COlllli:,::r hack grOlllli ds 1.··114eslabli:;h,;:d mean Document and 

...........................................................................................................................................................................:l~~:~!~~!~~:.............................................................. 

maintellamcc:,3 St"mdaJ"d _ _ Marly W,;-t.!l THE· 

Germanium 
iDailyHi:~;h Purity 

(li:viatloll:S of rll:l'I'! lIll,lla:! (Pmd lLlctJl()ll 3001/ I' 
. 

C~;·137 [aliltlla1:io n \! ear 1)1 
ca I lnliion. c' - ,. ' f)e:t,;:(:tor dleck:; eslabll:;h';'d mean I') I': IIp';',r'lISor) l.··11 J

. ocumenl ani; 

Ib."""'"""""''''''''''''''""""""b""",,,,,''''''''''''~'''''''''''''''''''''''''''''i""",."""""""""""""""".""""""""""""""""""",."""",;l~~;~~,~!:~~""""".",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,J 

Ie '" lrlitial Calibr:lliotn; CC " ConlimJi:ng Calibration; IRSD" Rdallvl: Slandard lDevi;altion; I'D " Percell It DIlf1fe:r<::nce:. L.B '" L.ab Blank, 

DL. " f)c:t,;:<[:tioTi Limit; Kl." iRq)(]lrlllrlg Lim il; le'li" Initilal C:l.libiralioll Ve:rification; CCV "ContinLling Calibration '\I,;:rifka,ltio:rt_ 

I IJ :;p;:r:ified projel:i: pl:rsoJ1.rlc:1 riot aV:l_ilable:; :a:!ll:rnaH: and equally trained Si::llfl' wlllIlPe:rf(}JrJD lasli/c:orl'l;I;:liv,:: action 

Spc:ci:fy :lIJlpropri.atc: n:j~,:rem:e k:Uc:ri J1ll1ll1bt:r from Filil;:d LabmallOry II/kthodiSOP IR,;-fi:re:nce Table (EPA..NE QAPP Worksll,;,;:l #2D). 

I 
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Pagl~ 39 of 58 

:unl[lliling SO]' S·17, S··Jlg 

IData that aI", accepH:d out:"Hle the measmemelll: 
Jl"::lrforrnam:e crill;:ri;l wi II be flagged with the 

Sc:dlinu:nt 

2.,3,7,8 .. 
;3lppmpl'imte data qual ifiel' (see I:PA·NE QAf'F'TCDD 

'V,'ori:sb::et 119a) and til,,: I':"tionak fi)r :Blcc:eptinJ~: the 
Low :mUlI),!>i:; '1, ill be tllorough Iy dOI:u[11I;,nted in th,: 

QA/QC narrative:" 

AI~lnly(!il:nll MI~llhntll/ i :1613 BlL,.23 
Note ... Un.1lcc:eptllbk FLdd QC :,ample result" are

SOJf'IRd'elfI1'rll:e 
Jrlot a 1Ir1Jl~: ml~;J.:lU[I' of F1);ed LaboralOl)' aCCI.II'ilI'::Y 

and precision perf(Hmancl~. 
Alan

S:8111mpll:r':! N:llrnl~ 
_________..............................................~:~!~E~!E:~!!::I... 

Fidd S:llfIIlr1lilng _ ., ERTCiREAC 

~:~~!J!~!:~!!:~~~!~:!!!!:!................................................... 


Up !to 20 
core:, per

pha.:>e 

"",:::":"":::::,:""""""""""""",,,,,' ""':::::~:::~::::,::"'" ":::::i~;;~;;;~~;;;~::::,, ,~::::::,~::::~,:~::~:::,~"l"",:,::!:::::::~~::~::,,::"",l"""":~:~:::~!:~:~:~:"",,, ,::::~::::::::::::::~:II~ I~' t~(:: I· i 'I I" i, :81 
J[qu iplIIlE,nlt lfll:Elnlu;/ 

Nil NA NANA I'iA 

m'D'tltll~ Hl:mlu: NA NA N,/I Nil NA NA 
!' .................................................................................................................................................................................................................................................. 


nriJl mla nl~;!; NA.NA NA Nil NA 

Inform Proj,;:ct I per cookr 
(-, 1 T 'I 1 ' I Ma.nager; Laboralor), 
I All} I~r ,'Nlllru~lr:lltILII·t~ I, }ott e WLt 11 ·'IIA [)oc:ulm;nt ill ~':al11 pie N 1\, < 6 :C 

::~:::~:~::.:..................................... 
 .~~:~:~~~~:~~~~~::~~~:~~~~............................l....~:~~:;;;:;;~~:~~~:............::~~::::~:~:~:~:.:~.................................................................................... 

[nJfbrm Proj,::,,:t 

MllJrlager;
Flio!!itl] DILlll'lk;eltIE: I"ailr:! GCiHRMS 

Pn:c:i~;ion11 ]per :W NA Do"umentin RPD :;SO'%
[Du]lllilc::SltIE' Slub!:allnlll'iI$} 

(f()r lCDD >1 (h: MDL) 
NmratilVc: 
QA/QC 

1\1 A NA NA NA NA NA 

Fil:II]1 Spllit:! NA NA NA NA Nil. Nil. 

IJ'ES!I~:nt 1'[1 II.ab'J'l"utolry NA NA NA I\ANA NA 

Olth'E:r: 1\1 A NA NA NA 1'i'A SA ,i 

.::::::::::::::::::::::::::::::::::::::::::::::::::__:::::::::::::::::::::::::::.::::::::::::::::::::::::::::.n::nnn:::::::::::::::::.:::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::J 



I 

Celll'redaie MWlO~' ?;,~!:kl' /9···22 QAPp·-- ADDENDUM'';> 

Revi:sl10ll Numb';:lr: Final 

Revi:m)J1 Dall; 4/1 ,I/O] 


.~~~~!~::~.~~~:~.~~~~.:~~~~............................................................................................................................................................................................................................................... 


/\'I1i.illytii.(:.ill MI«~tllIlid/ 

SOP' l~tI1'lfI~"'~111 I:I~ 

S:lll11 pll~:r'!i N :a11r1«~ 

S.. t'?, S·18 

Grailrt Size! 
IlmlTOC 

AS-I'M 

D42211L.. 46 

9060/L"~i9 

II,tIlJI 
.................................................. ...!:!::~!~:~t~!~!:~:;~.... 
Fi«:ldt ~i:nlnrl]l,tilng EIRTC/REAC 

~~~:~]~;~~!~~~:~:~~~!~~~~~~.................................................. 

Up 10 20 

NO , of~~:amp'lt~ lA'I:llltio,ns C01'(:S pl~:1[ 
phase 

:;:::::~::·~;;::;;·~·····..·....·..··..············I"~;;~~::1::;~:'::t::~I'f:"""fl::;::~::::::':::~:::(:;~:;:;""~""; 
. .\ 11 111 II!]' AI:«:I~)J1lililll:le 1 ,,:ltllJllI {CAl' 1f • f' I '1[1'1011) 1:..1onrnillnl:11" "nltl:n:al 
. Linmilt! 01 •. 1' I, •. I 

;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

,IU·,(.11tl'1 Il:hl1nlh.:, 

COI}III~1' TI1mnp«~I"lIItUI"I~ 

Ulalnlh.:; 

NA 

NA 

Ii per (:oo:ier : 
(bortk widl ' 
dean :mrle! ... 
nol a sample I 

NA 

NA 

NA 

NA 

Laboratory 
Sample 

Cuslodi:lirl 

Nil. 

Nil. Nil 

Nil. Nil 

NA <: (j"e 

.................................................. ...................................................... .............................................................................................................. i 

Fil~lljl OILl]lllil::SltI111':slin; 
(1[Jlllplil(:iltl~: SILlb'::iII11IIJIII~!1) 

Fi«~ldI Spllit:, 

NA 

NA 

NA 

NA 

NA 

Nil. 

Nil. 

l[quipmI1'nt Bt:ailll~[!;1 
NA NA 

]Rill:!ialtl~ Ililuilu: 

Dal::l that an: accept<:dl outsi(k til,;: rne:3ts.l.ln;::rnent 
pedc}lrmance 1:lrit·,:na willi bl~ Iflaggl:d with the 

appropriall; dala quallifil:r (:sel; EPA·I'iE QAPP 
WO.rlcS:hf:I:1 #9a) and line rationall,,: j~~lr ac:c:epting llhe 

anall)'sis willi be Itho:roughty dnl::1Llm,,:rlll;:d in lhe 
QA/QC narrll.1tivl;:s 

Note ... UnaGc:epl:.ahk F:idd QC 5llJrrlplf~ res LiltS: an:: 
rIOI: a I.m,;: rm::a,Sl.Irl;: of FD,ed Laborator)' aC.C'L1!':al'::Y 

and pn:ci:sion pI:dcJirl1nanl:l; 

I 
:l 
. 

NA 

NA 

NA 


tn:fbrm P]:oj ec:t 

M:a([lagl~:lr; 

Document in 

QAIQC 


Namativl! 
i;i·i;j~;;i;~·ii~;;;~jf;~;i 

Marlag:,:r:. 

Docmnent in 


QAiQC 

Pn:ci .511011 

NA 

Nil. 

(Juidmll:I;: Limits Only: 
ftPD ::: 50%, 

(k'r values> 10:.; MDL) 

NA 

NA 

NA 
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I 
1 

S:unplling SOl' 

AllIul:r1lil:nll Me1tlwdl 
SOP lft.IE,14!1r1~lne4! 

S:alm pII,el" :,~\I ;1IrI11~ 
.......................................................~:~!~E~~E~~!::J... 
Fi4~11CI SalrnIflHnl~: 
")" ERTCllftEAC 
~:.:~:~~~!:~~!:~:~~~:~~~!:~................................................... 

Up to 20 
1)\/0. of Sunlple Loe:l'tiou:§ core:, per 
: Ipha~5e 
: •••••••.•---------------------------••••••••••••••• ::~::::::::::::::::::::::::_ :::::::::::::::::::::::::::-;=:=:.1:1111:=:::::::::::::-:::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::::::::

Fi4~IICIQC,: 
Ji'lr'IE:q ILI4~ 1111: Y / 

N1Jll1lible'lr' 

MellhoiCIl'SOll' 
QC 

A I: I: 1~'lrltn 111 I: I~ 

CmIITI~c:ti1/l~ 

AI:tiioJnI (CA) 

If'I~lr!.o n(s) 
l'l4~!'fl'0n.§:liIJIII~ 

flJll' CA 

Datil Qua li1ty 
Ilmd iC:lIilolr' 

(DQI) 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1::;;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

E4Jlui rllrrlnl~ IJIi:lnlb:1 
Nil NA 

Nil NA 

Tl'ilP ]Ihmk:. NA NA 
,......................................................;:.;;:;;;~.;;;;:;:;;;;~............................. 

Coolle:lr' T4~llnJl"E:nl1tu r'le 
ItU:ailll~l!i 

(bo'ltk wi.th 
c leall sand·· 
no! a sampk) 

NA 

S·I·'. S,·I~: 

Sediment 

Pb.:no 

Low 


TBE·O]2· 
30/1..·1 :J:l: 

Alan 

Data dIat are m:cept,;:d ollt"i,de Ule lTLeaSlln~menl 
pl~:lrl'[u-rl1ance critl::ria wiH be flagged with tln(: 

;3~~lpr(Jpri'lte data q L1al ifier {see EPA.. NE QAPP 
'Workslll;",:t #9a) and tbl:: r:nionaie fbJ :l.coept.ing th,;: 

:aurllllysis willi ':Ie thorougb I)' doclJIrnented ill tb,;: QA/QC 
narratives. 

NM,!'''' IUnacl:I:lPtable Fidel Qe sample Ir(:SIJ Its an: not a 
tnl(: measure o-['Fix,;:d Laboratory aecume)' and 

precision p(:r:fonnanee. 

NA 

NA 

NA 
iir;j\:;iirr;·i~;i;:~J;:;;i 

Mall:3Ig(~r: 

Doe.ILlflll;:lrIt HI 


QA/QC 

Naurr:,rtive 


NANA 

NA NA 

NA 
...............--.............................................................................................. 


Laboratory 
< 6 ()eS:nnple Nil 

Cu~:todian 

................--......................................................--............................... i~r;j~[;i:rii·if;i;[;j;:;:i: .......................--.....--j ...................--.--.............................................-....... 
r [' Guidance Limits Only1 

Ii lllll:alger: 1 RPD <: 50'%'lFil~II(1 DIJI(llIil:llltl! If'ain. 
I p,::r 20 NA DClOLIIllI::nt in Analysl I If'rl;:cision

(J)lJlp'.lil:ah~ Subllllm pIIlE:.I) 
QA/QC 

N:lu,l~altive 

Colloc::lil4~4jl S.illlmfl'h~!: Nil. Nil. NA -~,IA 
~-••---------•• -.----•• ---•• -••••••••••••• --------- i ••••••••••••••••••••••••_-- ----•••••••••••••••• " .........................-.-.-.-.- .-------------------............ ---

Ifridd Split!: NA Nil. NA ",IA 

(flu anal)'te:; cJk:lc:ct,;,d at 
if:veJ: :> 10)( MDC) 

Nil NA 
------------...................... -•• -•• -------------------.---...----.-•• -.-•••~ 


N,il SA 
...............-.................................................................................................-.....................................................--...................................-...... · .................... ·· .. .-····1 

If'lt:S', !>E~ll't Ito L:il!J,oraturl'" Nil NA ~~,IA -',IA N'/I ",-A 

Ollnler: Nil NA ~~,IA Nt'. Nil SA: 
:::::::::::::::::::::::::::::::::::::::::::::::::::.::=:::::::::::::::::::::::::.::::::::::::::::::::::::===.:.....u..-=::::::=::::::::.:::::::::::::::::::::::::::::::==.::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::1 
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EI'.I!~,··NE, IC)U!..!f'P 1\;I,rl[111·1~"!;JrIII~II~lt #;!::l~:il ., H~4;~V. 04/03 (1.:ol[I.I:i:1l11lu~1[]111 

JFn~qlJ'l:nlc)'1
If'ielld QC: :'1111 rn Itll~1" 

Il,:"":",,,,,:,,,,,,,:,,,,::,::,,,,,,,,"';":"'"'':''~l''''''''''''''''''''''''''' 
[quiillllllle'lnt Blanlk!i.l 

NA
Rin:ii311le Il:llllnilu 

l[lr'illll:lan[u Nil 
.......................-..-.-.--..-..........-.-...----------------.-.....-.-. 


1\,111 IllyliitHI ~.1[1~t:h4J>{1/ 

SOI" ]ftld'~I"f:I1l(:I~ 

Fil:ldl i~:lIrnnll,lirnlg 

~~~:~)~l~~:~~~:~:~~~!~~~~~........................ 

s.. :t'i', S·IH 

Cs·,137 


Low 


TElE,·2001li 
t·,111 ~; 

il.lilJl 

}~;:~~~:J~~~!:~:L. 
ERTC/REAC 

........................... 

Up to 20 
cores pl~:r 

pinase: 

Fii 4~~hll S:UII[][JIJPlll ii lI1l :!l~ ~t)'C:'U"m bl'l!~ 

Data that al'le: accepH:d outslIdc: the: mc:asmc:ment 
p',:rforrnaJl(:e: critle::ri:J. will be fiagge:d witlh tJhe 

lIppmpl'llatc: data qllal ifier (sc:c: EIf'A .. Nlt: QAlf'P 
lil'nlrlc,I},:et #9a) and th',: r:altionak for :all;:cepting tho,: 

analysis will be: thoroughly dOI;umle::ntc:cI in tbo,: 
QA/QC nanativle:", 

,vOle --- Unacc:ept,abk Fidd QC :wmpk /,.e:,:ILI]t, me 
rIOt a trwe: 1I11::3"url: of Fi);e:dl Labn:ratOl), accural:Y 

and prec:ision perf(}lrmancl:. 

---·..-----------------.-.----.....-....-...-..--.·11'''""";""'"'''''''''''''~6:r''\''li;;;ti;~~:;i~~!;~[:iif:·'''''''''''''''''''"""'T"""""""'''''''''''''''''T'''''''''''''':'''''''':'''''''·''''''''''''''''''''''''''''"""""""",. 

Cooll:" TI~lrnlfll~nlltu I"EI 
1l:11IIml'J, 

Fiil~hjl nILIJl"ic:iBlt4~ 1":3lini 

(1[J11I]lllk:Bltle: SILlbl,:BII1lI pII'E:5:) 

)th'lll': 

, II per ,;:ooler 


I (bottk widl 

I lab 'wat,:lr --

; not a SELIIlIPie) 


I pier 20 

NA 

NA 

NA 

NA 

, " -, • i .1"lelr"'dolnr[!i} )[J::BII:BI41)'n:Blhh I 
1(,le lCon'el:itn'll n 'I I I JI··.· rUe':81!illlne:rnl!'IIIt: 

A4:I:4~1;'lllllI4:e I It' I[f' 1\) , 1~"iIPOlm!il:> I: nl 14::31101' 1"'lll'f'Cll"llrllllrll:e Crililirill
1,1: m!ll ,,', 1~[I .. ICA (DCQI) 

Limi!;, 
""""""",,,:,,,,,,,,,,,~,,,:,,,,,,,:,,,,,,,:,,,,,,,:,,,,~,,:,,,,,,,:,,,,,,,:,,,,,,,:"'"''''''~''':''''''':''''''':''''''':''''''':~'''''':''''''''''''''':''''''':''''''':'''''""""II 

NA Nil 

NA 

NA NA 
----------------..--.-..... i;;~f;;;:;;i··ij;:;;TE;(;t 

M:amag;:::r; 

Doc:ulm:nt in 


QAJQC 

NA 

Namative: 

Infc]:!:m P'wjlec:t 


M::mager; 

Dm:ume:nll in
NA 

QAIQC 
Narrative 

NA. 

NA. 

II;ANil. 

Nil. 

Nil Nl\. NA 

NA NA NA 

NANA 
........-.................................................................................................... 


L. abo:rat.O!)' 

Sall1.pk 
 NA 

Custodi:ul 

Gamma.. Ray 
Spectl"Ometer Pn:ci:,ion 

Analys:!: 

NA NA 

NA J\A 

NA 

J\A 

Gl.lid:3UrlCC: Lmlils Only 

RPD ~:50% 


(fi)! Cs·I::"1 ;. l(b( 

MDC) 


NA 

Nil 

1-1,11 

~""":"''''''''''''':''''''':''''''':'''''":",,,,,db,:,,,,,,,'''''''':'''''''''..!''''"""""""""""".""""""""""""',,.,,""""""""""""""",.,,"""""""""""""",.,,"""""""""""""""""""""" 

fCPD" Rdat.lllIC: Pc:n:ent. Difkrlenc:e; QL '" Qu::mtitation LI:rmt;I,1 DC '" Mi.rlimullrI D,,:teclablc: Concle:ntration 

http:Sall1.pk
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m:]p'A,··NlI~: Q'A]ll]p' '~il\illlJr"I~'j!ihl(~j;:t #2'lim .. mtl(~11'" 11Ji4iO:~: 

lFlili~II~:d. lL:miboll':mtory .j!~.n:mllyllilem I (!I(: S:UlII1Ill1P11'1!: '"I["':mible 

Ln hn r':atnl';1 
Qe: 

F,r'E: qILI4:1111:Y / 
tIlIJlmbl~'1r' 

MII~II:;WII'I:I11II:n't 

1I'I~d'onn:aln'm: Oriltl~lrJia 

MI~ljlilulll~11 

M:a,tl~iix 

_~~:~~~~~~!~!~~~~~!L!~~~~~~~~~ _________________ :~::_~~~~~_:~~::~!~:_______________ _ 
Almallytic:ali Data It~lat are accept,;:d outs:ide tihe Ill';:l:mrl:ln,:rlt2,3,'i,8.. TCDD 

IP,;:rlfm1rnall':I; ,;::ril!;:lria will he flagg';';] wieh th,; appropriatl;' 
d:"IIEI qu:,llifi[:r (EPA,NE QAIf'P 'WOIk:shed #9a) ami theClJinel~lntl'Htioln 

tow mJ:ion:,il;: 1,:>r ac,:epting thl: ,allnaly:;i:; will he tlwrough:J)1 
docIJmenled in the QAiQC nalTal:ille:;, 

L'~1/I~'11 

il.11Ialyl:ic:all 

Metlwdl ~~:O:I' 
 16:13B/L··23 
l'lden~I1'[:I: 

Lalbolr:alllCll'Y 
Battelk: Columbus 

Narn,~· 

NIJi. o:f Salnrlp.le 2 eac!h frorn app:rox, 3D 

LOI1:alliioI11!: 
 con:s 

<5;( MOL., OJ' asso!; Hlted 
Rel:xtrm:t, reanaly.n:, CiC/I-IIR\1S '::'Lrllple~; >:b: blank lIah1C:S

]/sampl,,: set NA Accuracy
0[' .iustif:~' Analyst (> II (b( bl:mk vah],I,:s fi)r 

____________________________________.__..._.._. ___...________________________________________________________________________________________________________ ~~:~:~~~:~L__________________ _ 
Ifl.l~:aIW~lrIt NA NA Nil NA NA
IUllanl. 

-~~:i;c;;:jiii~E~-ifii~a~i;i~~-- ------------j;j:;i:------------~ -------------'f;i;i~-------------- --·········---·---'r;j;ii------------------- ----------i;;';i:---------- ------------j;j:;i:----------- ------------------------i;j:ii:----------------------
-:~:~::::::;:-ii;~E;;i;t--------I------------;:;::~~------------'I-------------:;:~:;:-------------- -----.-...........:;:;:;:------------------- ----------;::-;;:---------- ------------;:;::~------------ ------------------------;:;-;;~-----------------------

-il:;;:i;;j~;:jii:i;i::;:------r----------;:;::;~------------ I -------------:;:~:;:-------------- -------.-•••••••••:;:;:;:------------------- ----------;:::;;:---------- ------------;:;:;~------------ ------------------------;:;-;;~-----------------------

_!~~:~~1:~~~~~:~~~~~~___________ L___________________________________............._. _________________________________________________________________________________________________________________________________________ _1 _______________________________ 

5(},.1:l:0%H 

il.aboratol'Y IU'DdO% 
Rc:vic:w widl

M,ntl'il' (An:llyh: coru:c:n'lra1:ioJrl inLaborator)1 M:liTlag,,::r: Acculrill:yl
11:;ilmpk set NA " . Task Leade)' , , MSiMSD rnmlt be >5)(r,,:·anaIy:m: Ol"jlLlstny Pn:C1~;lOn


SJl,jkl~' back.,_!_round COlli::I;Tltration 
in 1fII',[~je!;t )',;:cords
I IDlllplil,[:atc: to be L1sed for data qlllll:ity 
I :'c.s.:>e:;srn,,:rIO 
I ------------------------------- -------------------------------- ---------------------------------- .--------••••••••••••••••••--,~------------- ---------------------------- ----------------------------- .------------------------------------,--------------- 

, ]111'r L vi I,' 'l'l,I;' H,:,view wlth 
'- ,lie. ." ,- -', ] I 111 ] 1 . L 1 1 ',-']- ,]-, I " 

'[ 1(-'1' ]' '.-, .,1' ,-.t '["11' , (-"(-)1"]"" _.il l(ll'illllor)" ,,,,nager: '1" "I' [ , .. 'I.' 'I " , . ." i 1,':.JtllOC 6:< :1, .an e u, 
,-, _,.l' II,aJnl. [. "e_. d 1 IC, l,. -' • I . "f' .1" \ _I.,d. LI , ,CC_UJde r " -) f'lf'''' , , rc:·:,urlEl y,:e o:r J list .. 'I - I • (, , rl:Cjllln:meni:s

reqlJllre:ments: , . . I ]," \ f: 111 J"'I(~) I:CII ),I,:,CO),( s ".I I 
~----.. ...--~~~...-....-.-.~... . ................................................................. ~...-........................~.-~-~~.-.-~-.~ ---------~--.--~---.~~-.-.~. ............................. .....................~.....-........................ . 


:~~;~~~~~~;;i~:;;i;;;;~-------- ------------l;~,;~:------------- --------------i:;:~;--------·-···+················l~l:;~~------------------ -----------i:f::~----------- -----------j;j-;~:----------- ~-----------------------:f;~;~:-----------------------
------------------------------- -------------------------------- ---------------------------.--••-. I ·········ift;;~i;ii;~;i;-;;ij~tii---------- ---i::i(ji:j"f~:r~ii~~:--- ----------------------------- .----------------------------------------------------
Ilmtl~.rn:all 

Labor1llllol"),IMarmg!;:r: Analy:>l.!
StullId:3II'd:! ) p,;:r ~;ampl e N,I\ Ac:cUJracy :15--,Il:iO%R

r,c:·:lJrIalyzc: Olr ,illstif~i Prepar:nicm
<liS:;) _______________________________ __________________________________________________________________ .__.._~~~J~~::~!~:~:::.~:::~:~~~:~~:~____________ ~~~~~::~~~::~~____________________________________ .___________________________________________________ _ 

PD:dO% from 1:1;:rtifil·edRc:c:xtmu::t, lrc:al1l:,lly:/:,,:
I()t:helr :: ,~ " AccILlr;lc~', vHlm:s

li:,amph: set or JillmJilil,::ation I asl' [_,;,au:lc:r (-' I "I'
SH~,11 _,omp:l.nI)1 Ity (for Cf:rt, Analytc:s

dOI::1LII11,',: nted 
>5.: MDL) 

-""""""""'"''''''''''''--''''''''''''''''''''''''''''''''-'''''''''''''''''''''''''''""'".''''........''''''......''''''''''''''''''''~''''''''''''''''''''''''''''',,'''''''''''"",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~I 
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•••••••••n ..................u •••••n ...........................................n ......u ...............h ••u •••••••••••••••••••••••n ••••••u •••••••u •••u •••n •••••••n ................u .......................................••••......................................... 


m~lPIA···NlE:Q'A1P·1P' ·~~'VI]IJ:'kSh14;:I;t #:l~I~I:n .. H~4;:V. OI~I/03 (4~:mlrltilllllll~dl) 

]Ii'ibu;~dIIL:CI hormb:u:'y ildtl m!lyti,em I IQIIC :S:mII1ll1!plh!~ '][":mlb:h!: 

1\,I1.illrtill~::ElI 

-====:::::::::::::::::::::::::::::"":::::::::::::::::::::::::::::::::::::::::::::::::::::::::" 

M[I~d iu 111/ 
M,JlII'h 

1":ilnlmelll~J' 

CUlfll:.~Jnlllr:81Iiinlll 
Low 

LI~lIell 

Amlnl:!,lli[:1l1 

Melllwdl S:OII' 
 Tlfl·E ..(}32.. 30IL·I1l:1 
Helh:"'~I1I[:I:--_.........-...--------_...........-.-.---------_............_---..-----_............_-.._
ll,aitJulr:811.IC>J'v ., _ 

-j~;;;;:~;jl~h~;ii~;;;ii;i;;·-··· !t·······--···-~;~~~~~:~~::-~;~;;~~~~:~~::~:~~-----···..... 

][,'N:.iltiolmii 

.-.-...............-.--------.-... 

IL:8IboI'1I1101"), 

. QC:: 

I 

I'''''''''''''''''''''''''''''''''' 

I ~,l[I:lltIlJld 111111111111 

I IfI!.fl!'U mruml 
IJ~la nli~ 

Il..I!lblcl['utOI":1 

Miutl'i:! 
Sll'ili.I/,/MI81Iirii" 
Sp>ik,/, DIUIIl,lIieil tl~ 

........._--_..................... 


LFIl: 

·ii;ii;;~i:ii~j~i················ 

Sllllllld;ud:! 1(IlS:!) 
·(:iitii;;~;:;·-················· 

S:ltM 

- p to .,' '.I"ru 

Data IJhat ill',: accepted. oll!;,ide thl: rneaslIr,,:rnenll perfiJo:rm:,unc(: crill:ria will b,: 
nam~edl witJ~1 the app!'opri.al(: datel qua!liiil":T (Ef'A.. !,Il:: QAf'P 'W()rb:he~:t #gel) 

arId IJhe l'Illtiollah: ii"T acc.:ptilll~; the :3Jlalysis Wldl bE: thoroughly doc:LllIlellllled in 
t.in,: QA/oe narraf:lves. 

""""'''''''''''''''''''''''''''''''''''''''':'':'':'''Ib,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,'''''''F'''''''''''''''''''''''''''''i'''''''''''''''''''''''''''''''''''F''''''''''''''''''''''''"""""""""""""""""""""""il
M'E:llhodISOI" 


FIr<NI lUI 1m [:yi' QC CIOll' ...~l:tilll! Al:tliolnl P'I:!'iiolm(:(1 Dll'tll QWlllil]I~~1[I~ll:5IUI"'~IlrII~l1lt

IIt'E:!: II 'JI niii, Itt he· 11m dIi [:11110 rr


Numb':I!' AUlle'11111l1111:1: (CA)I'.e'lr"liJoII'II1111111[:1: Cinil':lr'lill
Iflm tCj!~ (lJIQ I)

I[,imiit!. 
"""""'"'''''''''''''' """""""""""""'" """"'''''''''''''''''''''''''''''''''' """''''''''''''''''''''' """"""""""""""" """":~"~;;;;;;;i;'i;~:~;I~:;:~~ij:i;~'ii:jj[:~(:::""" 

Iisampk ".;0[ 1', II, f~ :'analyze, or 11IStd:, Anal:-'"I A,:,: ura.q' or m,soc:iaLed SillTlpk" >.:1)( 

hl:3Jrik vaI1J.'::;: 

NA l'i'A NA NA Nil Nil. 

NA NA l'iA NA Nil. 

NA 
(As NA NA '''I A 

n::qullredl -........--.--.-----..--...............-.--------------------............------------------, -i;l;~:~:i;:;;;:·;;;;i:fi·if;i;:~I;:;:i:- ..............------------....-.................-.--..-. 
--------------------i;i:iij[;~·:~--~i(j;~~~~--------·--........ 

La It.olr:ilt,ClJ'Y Manager: n:..arlaIYi~(: 
· '[i,.:mlple :,el. NA f'" Analyst Preei:,ion
ILlluplkl!II.: orJlIstll :. 111 1)I'Olel:1: (Anallyl,::., det,:,::'led :"Il 

.--.._-_................-.-------.' _.._._............---...... -.._----_................-.-.....--------.-~~:~:~:~~~:~~~............-,_.__ ._..................-.- -_._------_...............................---~~:~~~:~~.::~~~::...!~~~!?~)----.......... 


R',:mlal)'i~(: or
I MSJ Llllb()ralor)' i~ 1:1:: lU'Il,(:)' I 

NA .justl.fil::atiorl
sampk s,::t Anal)':l!. Preci 511 Oll

documented 

6{1.. 140%,R 

(Conl:lI::ntra1.iol1l Df spiked 
analyt(:s in MS must be >5; • 

background, conc:enlmlhom 1:0 

be: I.Is,,:d ('or data CillalHty 

--------------_..........................-..-----------_....................................................................._--.----...................................... -.-....---------.--.~~:~:~~::~:~:~~~:~~~~~~----..--.-......... . 

Relli.I::w witll Projl',:c:t 

Manag,er:. n: ..anl3.lyze


NA ilnaly:st AcclJlracy 70.. 130% R 
or ju.s.tif), in Jll"Ojl,ec:t 

NA NA NA NA. Nil. 

NA Nil. NA NA. NA ......-..-..-....-...................-...-....---------- --...--....................................--..-..............................-..----....................................----.................................... 

NA ~A NA NA NA NA 

.....--.---..-------------- --.---..................-.... -...-.-------.-.--..--....-......................----..--........-.....................--..-.--.--. ----..-.....................----------........................ 

NA ''i'11 N/I NA NA NA . , 

.::::::::::::::::::::::::::::::::::..::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::.:::=::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::.::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. 

Sample Sel" :W or (c:w,,:r :3.uthenlIC stlJldy :samples. 


MDC '" Minimum J:kH:ctabl<: Concentration: R '" Recover)'; lfU']) " Relatill'e Per,~:,enl Di:fl~::ri:no:: 
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------------------------------- ----------------------------- --------------------------- ------------------------------ ---------------------------------------------------------------

--------------------------- ------------------------------ ---------------------------------------------------------------

------------------------------

Cel~ltredall~ M'wlOr ~r~:rsh )9--22 Q,lPP .-- AD,DI:NDU~,f2 
R,;:vision Number: Final 
Revision ]):l,t(:: ,VI,~.i03 

Pag'::: '15 of:iH 

E"~·A.--]~\~IE~ (JA1P'lP' '~;IVulr'ks,lu~.~:t #24111 -. RI~~'.', 1[14/03 1(,':1[J1111tii][]11l141:d) 

F'b"ed lLm hOl"mtol:'Y i\~,lrlmlytii,::all IQ(:' S,m In p'I,,;~ 'ralb,III;~ 

M4!4liilJlmi 
SI:diment

Mat..h: 

_~~:~~~~~J~!~~~~J;_:~~~~~!~~_ ________________________ :~::L~:~_:~::!~!~_____________ __________ _ 
il.l1lul:rI:li,t:al 

DELta that a['l;: accepted OlIl:,lIde the measmemelll: Cs-137
I"a 1"11 III I; Itm'--_......................................................................_....................... . 
 1l1::lrj~[tI1rt1anc:e cri11;Tia willi J:",: flagged with tlhe 
CI]'fll:I!lntnltiolm appl'l[Illl"iat,:: dalla quali fi,,:r (EPA.-\IE QAPP 'Worksll,;:,::l 

#9:3:) and "he I"lIliol1:aile for accepting the analysis 111:111 
Low 

Almaliyl:it:1I11 be 1JnOl"oUlglll)' cloclJI[nenled in tile QiI/QC raarra1:i''';:':' 
MI~IIIM,d/ SO]' TBE-,200B/!.-113 
Helh:nmt:11 

fill]!" olf SnJnrlll,J.~ 
Up tn 30 cores 

"""""""""""""""-""""""""'''''''''''''-''''''-~'''''...'''''''''''''''''''''''''''"''i''''''''''''''''''''''''''''''''1'''''''''''''''''''''''''''''''''''1'''''''''''''''''''''''"""""""""""""""'''''''''''''''''i~
MI'lltihudlSOI" 

'PI~ lr':~onl~s) ]D'uta QIJlullily
C,[lI'I-4!4:1ti'~'IEI AI:ltion MI.:ll~i1UII·.~I1r1.~11I tLnitlolr:811icll"Y IFrequ<E:lllc:.l'i Qe 

He~ipOI1I!1ibll: lindkato..
QC: 1'IIumitl4~r A 1~:lC,el pItn In e4~ '1'11 Ir fil'l'm.a III t:l: Cirlitle'lrin(CAl 

for CA {ID'QII)
ll,il III lil~i 

:::::::::::::::::::::~::::::::: :::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::: :::::::::::::::I==::CII::::::::::::::::::::: :::::::::::::::::::::::::::: :::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

<: Sannph:-:,pec:ific MDC, 
01' m.,:oci:llted :,,:mlpies >~j)( 


bl:lmk 'I'alm:,: 

H,e::!1 ge In t 


Al1aly~,l Accl;lracy 

NA NA Nil
BIIHnlt 

:~:II:'l'nJl:'E: BI:811llk NA \IA NA NA NA ~\IA 
----------.--.-._._.._._._-_._-..-.-_._--.-.----.-_._._--_._-....._......._-_..................................................._------ .---------------_._._....._. 
 ~------.-...-...... ....~.~...-.-..-...............-..--..-------.--.---------~---------------


Ilnsltru nH~nlt r'IA ., 1 • ]' • J1/ "1 • '\ 1 • 
tJ. ,:~ n 'd~1.. ~i.~. l~ d. ~ .. 

_!~~!~~~~~~~~_____________________ J~~~~_~~:~:l~~L~~:~!~1____________________________________________________________________________1.______________________________________________________________________________________________________________________ _ 
IRI~vie:w wi.dl Proj":ct' Rf'D :: 50'~',; 

L:8lbl[ll"ll1tolry Managl:r; Irc:-,analyze
Ih;ampk s,;:t NA Analy,t F'rI;.I:ision

1[J'IIir'lil'~:i1t.E1 or .11181.111:,' in pl"oi';:ct {Arlall),11;:, de1ected at 
.________________________________________________________________________________________________________..~~:~:~:~~~:~:~______________._________________________________________________________ _______________ !:::~~~:!._::;~~:~___ ~~~~!~!~~~L________ ____ _ 
,L:8Ibm'1I1tolry 
:'.llatrb Not 

'Spdk,e:/1\II:8Itlr·iil( 1pel"j~~'rrned j~:'r NA NA NA. NA NA 

Slldk,e: 'C:,.. ]J7 

]]IUlr'lli,t:atl~ 

------------------------------ -·ift;:;i;j;;~;i;-;;;iftii--fj;:;;j~;:;~t---

Miwagt;:lr; :re: .. allil.ly;~.e
I..Cs. Iisampk Sf:t Nil '/0-130% R 

01' .illiitif:~' il~1 pl"ojlec:t 

I..FI1: NA Nt!. Nil. NA Nil 


SUII'I·ogHte~: NA Nil Nt!. 
 NA Nil 
-ii;;i;1:;:;;ia~i-------------- ----------------------------- ------------------------------ -------------------.-----------------------

]\ASltal1ld:8Ird:! NA. Nil Nt!. Nil. N/\ 
(liS!)----------..---...-------.--~-- .-~-.------------------------ -------------------.-----~~--- -~.~~~...~............~.---------------.---- ---.-~.----------~.------.- ----------.---------------------..-~-------..-----------------
DIIII11:r': 

J\ANil. Nil Nt!. Nil. NA
SIRM 

Sartlple: Set '" :1:0 or :f<:w,,:r alLlth::ntic s11.1dy samlpks. 

MDe" Minimum Detec:table Com.,,:n1ra111On, R '" RI;:'~:O'II;:lry:: RPD '" IR,;:lati ve Perc::n1 [)ifl~,:rem:e 


http:1[J'IIir'lil'~:i1t.E1
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RPD = - R e l E i t m : Peicait Di f leTenre, PD == Perceni Di f f e rence ; Ft == % I!eco\er>, M!i = M,ain>. Spike; 

MSD = = M a t n \  ! ipikc Dupl ica te ; SRJV1 == SiwA&iA R e i e r c n a Male , r i a l , MDI. == Melhod Deleaiori L i m i t ; 

LCS == Labaraloiy Conlrol Sample, OPI! =- Ongoir ip Precision and R f r o v e r j 
( c i ) Concentrat ion of s.pik£'d ,jnal;>tes in IvIS/MSD must be > 5 >  c backgjoLind concenitauon to be used for data qual i ty assfSj 
(b ) SRM, F 01 certified val Lies := 5 < MDL 



Cemrelklle .MWlO'· :r~~lslcs .r 9--22 QAPP -- ADDENDUM;1 
R'evi:;.llon Numbl:r: Final 
H,::vi:;ion Dale: 4/ II~/CI] 

Page: .p of 58 

SamlpliilDlll: SOIP': S.. J7, S.. JS 

.AI111111]lltiil::aIIM[wlhiollliS()P: L,·46 (Se:dimlenlt); Grmin Sizl;: 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::n::u:::-:::::::::::::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

At:hiiE:Vll,bll,E: 


LliltloJr':BII:'DII'll 

SI:I1i!litlivillty/ 


QUllllmtlil:alliiolli 

(Lalool'la,lowyll.iilllil11 LCSiMSlMSD 

H':lf,llit:atE:!IOnly}1[1[1ir'Y "~il:il~:hlt ..· %) 

RPJ) ~: 50'~~Dn.ol No!: appli.tabk :\Iot appli,:able 

..........................................._.............________..._......_.....___________________........................!~!~:~~..~:~!!::~~:~~_::.!_~!::~_!~~~.~:~~:L 
............._.................._.. ________.__.____.................. 

c~~) coar:sl~: ~;and 

'% medium :;:md 

'% time: :;and As above 

As above As Hbovl~: 

'% tia', A.:;. abovE: A" at'(Jve A~; above As abo'I';: 

----..-·-·-·--;:i;:;;i;;~-;~i;;;;-~;~:::::::~~:~:::~::::~::::~:::::~:::::::::::::::_:::::::::::::~:~::~~~::~::::~:::::::::::.::::::::::~:~:~:::::~~:~:~::::::~~:~:~::::::::::.::::::::::::::::::~::::::::::::::::.:::::::::::~::::::~::::::~~:::::::J 
fU'l[) " Relativ!: PCI~cent Diffi:n:nl:';:; MOL" Melhod Det<;:c:tion tilrmt; SI;t:I ,1 " Sl:,lrtd'JiJd Rej~;:renGe MI311eriaL LCS " Labora,tDrr Controll 

Samp],::; MS '" Mauu~ Spike: MSD '" M:rtn)~ SpH;e Duplil::l,ltE: 

SanrllP,iliil1lg S()]P': SO' 17, S.. 18 

II~ III III Iyltiil::all N[.~lllbndl/S.OlP': L·49 (Sed irn,;mt)i; T()C 


-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::IIIIIIU:::::::-:::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

At:himl:ilhlll: 

Lnlt,ol[,:Blt'[II"~1 


Smll II itii ~I ii'1~,,/ 


QIJllllml:lil:lll:iiolnl 


IUrnlilil 
 (LIBI h,n I'll ito Ir)' 
ll,CS/MSI1IrIS1D'SRM())I':,' WIE:il!l~11: .... RI:)ldk:alll::!OI1lI:n 

I~~~.)
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::=============11==11==;1"'''1''''''''''''''';:''':,,:''''''''';;";"""""""""~"'''''''''''''''''''''''''''''''''''i;''''''''''''''''''''''''''''''''"'''''ill 

RP][)< 50'!~D' 

'%TOC CI.O 1·1).0011 Not appllicable
(f<Jlr valm::, > I {):< MD LI 

RPD '" Reilati""': P,ncl;::n1 Difll;:H:nce; MDL '" MeUlod D';ltE:c:Urm Limil:, SRM '" Standard Rd(:r,::nce Materi:l.I; LCS '" Laboratolr:.' Control 
Simple; ]\1S" Mall'i" Spik,;., MSD"I.1:atri" Spil(l: Duplil'[;ELIC:; I'D '" F'erCl::rlt Diffi;Jenc,: 

I 



Ce'mtedaie Aj\:lI1or l;:I!',h i9···22 n4PP ... ADDENDUM 2 
Revi:,i.[m NlJmbl~r: f'inal 
Revi:H[m Dall~ 4/14/0] 

.~~:~!~::~.~~:~~.~~:~.:~:~~............................................................................................................................................................................................................................................. 


S:EllrI1l][llii.lJI!l: S011[': S· II 7" S· :I 11 
Aln:alyti.l[:ml 1~1~1,1~ltl[lI[Id/Si[JI1[": 1,··112 (Sl;~clirne:nt):, Jtlh··21 (I 

~11IS/I\IIS1[1
Sel~l!ii1:i'liilyl Llliclolriill'J'r)' 

QlJllllmtiillillli[m IUrniils ]fi,E' I' iii [: 111tl~ SI;lM ILCS MS 
(I:llrT "VI~igh1t ·'lIlCi/I!:) 

.:::::::::::::~::~:::~~:~:~:::::::::::::I:::::::::::::::::::~~::~::::::::::::::::::::I::~:~~::~~::~:~:~~:~::~~::~::::::::[~:~::::::::~~:~:~~:::::~:~::::I:~:~:~:~:~:::~:~~:~~:~:::~:~::::r:::~:::~:~~:~:::~::~~::r~:~:::~::~:~:::~::~~::~:~:~]

RP'D '" R<:ia,tiv,:: P"::rcent Difn:n:llcl:: LCS '" Laboratory Controll S:unpl<:;MS" :1,12ltri)( Spike:, /IIISD '" M:3ltrhl Spike Duplic:l.te; 

R '" Recover)l, 

(a.) HI:plkal<:s: :for ',al\JI~':, >5>: \lDC (Minimum D,;:t<:ct:it,1!: COIlI;I::ntratioll) 
(b) Co:ncl:mration of spilked an:3.'1)11:I;: ill MS must b(: >~;)( background conc1!ntration 1:0 b:: lJSI:d fbI' data qIJ:3ciit)' assessrnl~:Jrlt 

Snnrl:JllliilDlll: SOIP': S··I'?, S··lll: 
.1!~.IJlml]lltii.::nIIM[wlbo>dllSO]l': L· 113 «Sedilltll;mt); C s· :1.3 7 

(a) Repli,::l:Ies: for va.lues >~b: MDe (MininlllllD Det,ectabll; Corl(:C:l1ltr:al'lion} 


(b'l Concl~ntration of spik,,:d :malytes in MS 1l111lst be >S)( backgrOlmd concl!ntr,1Ltion to b:: usc:d fix data qualit), ass,essrnl~:nt 


http:Duplic:l.te
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Cemredale Aj(~IIW/' :r~~lshs ]9··,n QAPP .. ADDENDUM 2 
Revi:,110I1 Nllm!Jl:r: Final 
lf~';:vi:lion Date: 1~/14/03 

P;l.ge: 49 of 58 

JE:JP'A .. NJE QIA~P]JI'V\loll'I~,;~;Ilu~I~~lt #:1:6 .. H~4;:V. 04.11[13 

:p I"Oj4~~I':t l[l~1[]14:~lllIlllI1li1~llrllt:nllt:ioil1l :alJ[HlllRI~~II::olr'dlsl'mb I'I~: 
~=:::=:::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::n:::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::::: 

S;ampll.~ 
Fi:letli LlIlbl[lnlt()ll~l/ 

Otlu:1'CI[1111'~I:·tii{)1rI 
R'~INIII'd.:!: 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=::::=::======:====:::1:=::1:1::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

W'ell PlJlrging 
P,;:rfi:mnance Audit Repolrts

log; (pH., T,. Sample RI;:ce::iplt, Cm:tody 
(saml)le (HI!:(laration, ch,emi,ca:1Fie!ld Logs 

("'II 'II 1('1'1'"1'1" \ c·II'.lell 'l'I"cl c.: ". :,1' 11,".', '.1; 1:11'11'.1 ~',-t, !, •• , \ './'1 r , • • I .'an:JI ySI~;) 
.................................................~::~~:.J...................................................................................................................................................................................... 


Soil 
Standard PlreiPililri31tion togs

boring/sil~m.p]e 
Lalb.. widle Syst,;:ms AlJIdit ReportsCustody Fornls (oerti fic:ate~; of :JlIl:3lly!d~;"

clesl::ription 

..................................................~~:~!l~~~..............................~:::~::..~~~:~~~:~:~~~~:~............................................................................................................................... 

~' I I I II Seciiml;:llIt core Equi.prnl;:nlt Calib:rmtion PI" .' I 14 I.l"arnp e .,a:oe s I' J'''' .[ ,',,' • :, :,lamp e ~e:,lI ,ts 

, 	 Ub,~' 1 .,0,:,.,
I _______________________________________________________________________ ~_______________________ ~_____ ~_~~~~~~~~~~~•••~_______ ___________________________________________________________________________________________________________________ _ 

,', 1 ,', I Sampl,;: Preparation (',.' \' I"
1•.,US1:(X Y ,~,ea ~; If' I. ..correcllvl;: .I.CIII0I1 . OIrn:s. , . ~~oos .......................................................................	L......;::·::·i·::·;::.:.....:::.:;.;....~~;............................................................................................................................ . 


I Ide. 1:,cD., (JIL, M,., and 

GCiHRMS Logl:look!. , Tdephone Log:, Control ChaJts 

1 (ac,quis:itilon,m ailrlt,mlalM:e" 

..............................................................................................~:~~!:~!!~~!~~)~................................................................................................................................... 

Tekpholl l;: Logs andlor

If'hcJllograph log Cal ibration ift.'f:POJ:t5, 
de,;:tron:ic mail 

Sampl.,;: QlJlal11tilncatiol1l
(iPS log 

RI;:ports 

Sample Chrom.3itogram,: 

Laboratory Logitrou]b; 
(acqui~; itlion, mailrltmMll1ice)·..·..·............·..............·..·................·....·....................if;T;i;i~i·~f~:f;i:;(j;ri:·;i:;iitii~f;;;........· ~............................................................................................................. 


('),llthemic samp],;:s 
and QC 1'C~~',ILlJ:tS) ............................................................·......·........i:::(i;;i:i;;:;tTi;;;:·;ii~c;i:[cj~;i·I(i~~i;~................................................................................................................... , 


(rn Ii!: c:ell'311l1;:o w; 

....................................................................................::~~:~~:~:~~~:~~:!~~~~~~~!~:~!~~L......................................................................................................................... 

Stlllciy Re,::olrds (4: .. g.. , Data I 

P;3Idtagf:) . 
...................................................................................................................................i ........·....................·..·....·....................................................................... 


Sawp],;: Di:,pomll RI;:c:ords I 

----------------------------.~................~-------------i 
-------------------------------------------------------------------------. ----------------------------------- ,! 

Td,epboll l;: Logs mrldlor . ·1 

,,1 \e,c:tron iI: nuli I 
_::::::::::::::::::::::::::::::::::::_:::::::::::::::::::::::::::::::::::_:::::::::::::::::::::::===::::::::=:111:::11:::::::::::::::::-::::::::::::::::::::::::=:::::::=:::::::::::::::::::=:::::::::::::::=:::::_:::::::::::::::::::::::::::::::::::_ 
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.n~n••••••n •••••n ...............n ....................n .....••••••••••••••u ..................................................................n ..........u ................................................................................................................ 


If[:lfl'A.··:Nm: 'Q'AlP'lP' '~;lilol"ksIn4;:et #27b ... H~4;:V. 04/03 

Iplll'i(]Ijlel:~t .A~.sSle!!,SITlemlt ']['Hlbllll~~ 

II\iOi'e -- AI.1 d;ll'ta p:M:kag'~:~1 wi.1I :recel V<: llrlternall va!lidilition allid audits Nlllllon ..I-IRMS data. packages (e)(I:IILlding percent lrI[)istun::) will 
rf,~:ei'll: an I:'xtemal (E) 'rJ,::r 11 val idation. 



Celll'redllie Manor rll.~,b I' 9---22 Q~"PP -_. Ai DD.ESDU.H '" 
Revision Number: Fin'l.l 
Revision Daw: 4114/03 

Paw::: 51 of 58 

lP'll·'o.ie~::t .A~,!i,:!i,'I~~S!!,lrlrl ~;~llllltPI:m n 

~~~,!::!~:,:!~:!~~!;~;;"""""",,,,,,,,,,, ,~;;:;;~~~;~:;;~;:~~!:;;,!~~~~:~~;~~;:~::~~1;~~;!1:!1::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r' 
A~5,~5IE~!i!i.~d 

.~~!~~:H~~~~~~~~~:~~:~~~~~~~~.:....................~:~~~~~~~~:~.~~~.~~:::~~~::~~::~~~~~~~~......................................................................................................................................................... 

LOl:llltifJ>1I of 

Balttelle ColuIrlbu:,., Columbu:s,. OH 
A:5~5IE~!i!il1rll':II:t:: 

n:BI1:e~; 01[' Asse~5:5,1I111~llIlt: Compli::tilon of ana Iyltit::al t,l;s,lk 

A~5~5IE~!i!i IJrll,: II'I '11' e::E1I[[J 

M'.~IJrlltll,:l"!i: 

Typ.~ olf A!iSe:5:5:1I11.~lrllt: Data audit 

Alld:it dillta packagefi:11' complc:lteness .and accuracy 

·j[jiii;;:ij,·ii~;;;;;iit;;·~t;:;·it;;;············· ·i;:j:;:jr::f:::;i;i::iiii·;:ii;iiii·"ii;;;j,;i;ii;;;;;·i:i;i:;;;i;:i;ji;;:··;;;;;:;ij:ij;;:·j=:;,;:i;;;;:;:;:i;:;ii,··;i~;~i;i~;·;~:i;::~ij~jri;i:i;ii:~i·;:iii:t;i··;ii;~(j·············· 

.!~~~~::~~~~~~~~~~~:~~~:........................... .~::~~!.~!:~~:~~~:~~~!~~:~,..~~~::~~J~~::~~!..~~::!:~~~~:!.:~~~!~~!:::~~L.................................................................................................................. 

Notiifiulticll1l J[JlllIIE~(5,): At completi,ort of audit: 

I . I 
•• ___________ • _________._••••••••_ •••__________ _____ ._...................___ • _____ • ____•••________•••••n.·· .. ••••••••un......_. ____________ .. _______________________ ... _ .............__ • ________ • ___•••••••••••••••__ • ____ • ________••••••••••••_ ••• _ ••
~_. 

!P'/'OIPOSf~d SdJledu],e: Estiimated: Al.Igllilt I· J5,2003 

AS~;I'::5,:S,1I11C!Jrllt No.:: 

COllltnH:t No,,: Ii 
.",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,16,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,""""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''',,'''''''''''""""""""""""""'"'''' 
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.~.........n •• " •••••••••••••••••••n .............u ••••••n ••••••••••••••••••••••••••••••u ••u •••n •••u .....u .............................n •••••••••••••••••••••n ................................................................n .... u •••••••••••••••••un.unu.u...... , 


]P Ir'oj ~~~It:t ,1I~.sSI;~mS mrl~ ~~~11ll1l: Ifl'll:~1ilr11 

i[:~;i:~!;l!:]!::::!:m:!~~:::::::::::::::::::::::I~~~:;~~~~~~;~~~~!;~]~;:::~;:~;~~:;;~~~::~~i:1~;l!:l1:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r 
Am'.~':i:';IE:d 

~~~~~~:!~:~~~:~~:~:~~~~~~~~~:~:.........-....-...-.::~:~~~~~-~~:~:~~..~~:~~~~:~~:~~~~.:::~~~~~:~~~~:~:~~~..~.:~:~~~.......-.......................-.....-.........................................._...-....-..................................... 

LUI,:lIltill(l]ri o1f \ '[' [' [ . ..... I' Il .. ' '["Y

' .I ,pp.lI~:" L\I aJWI;: .~,Cll,en-ce:", nt::, .t::aglli;: Clly, . ,I. 
h.!me:i:,;:rnII~lmt: . , i 

I1······--······························-------------·..--.....-..--...---.---.------..............................-...---------------------..------.-----................................-----------.-.-----.............................................. , 


..~:~:~~~~~::~.~:~~:.~~~::~:;~:~:::~~~~~~:~~_~_:____ ~::~~~~~~~.~~~~::~.~~::~~.~:~::.:~:~~:~~~:/t ic a I. ~03I" k I 

,A!I!..~::i:';II1II~lClt 1['1:111111 J'f'. ['J' I
,1;:rmreJ _'03IV.lSI'

'.1.rll IE:m
.1 

)1~1r:i,: 

Audit chla package Jcx completmM~ss and a,c;,:uracy 


·i:i;[;c:~Liirii;;;ii~j~5~-j;[j·'ij~~:..·········· ·~[~ii:ij:iii·-i~;E1;;;-;j;ricr:i:i::;i::··(ELt;j~·ij:;L(:i(:Eiii;(;·i:c:~:i;;i;~jc:ii;~;·;;ijj;ii:rji~(;·i:;i:(j;:;(;;;;;;iriii:·;:iEii:EL:..ii:~;;ti:ij;rii~f;i:Li··aiirtij··Eiii;a····· 


.~:~~~:~~:~~::~~:~:~:~:._..........................:~:~~L~!:~~:~~~:~~~::~_E~:~::~~~~~:~:~.!~~L:::f~l:~~:~~J:~~:~~~:~~:;~=..~:~~~:~~~.~~~:J~~:~~:~.~~~~!:~!~:~:~............................._..._........................__......_........__.. 

NotilfkultilOIri D:31I:'I~(!')I: At completion of audit 

E"tilrnav;:d: August 11,·15, 200] 
............_---------.------..-_........................._..._-----------.-..._----_.............._---------.-.....................-------.----.---------..--.-..~ 

1\,:,:,~,:';:!,m.~lrlit No,: 
I 

~;~~~;;;;~;.;:;;.;;;..;;:~;;~-;---.---......................_.._---------.--...........................-----...................................._-..-.....-...........................-.-........................._----_._--_._-_.................] 
I 


.::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=. 

.................._----.--.........................._---------................._ 
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[!~i~;~~:!::!;:::!~:[~~!~~:~:::::::::::::::::::::I~~~~~~~~~~;~~:;1~~~!~~::!~~~:~~~~~~~~::~~;1;~~;!;:!;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::,,""'''''''''''''''''''''''''''''''''''' ' 
A:':'IE:mil~1lI Te1edYTII:: Broil, n EngiJrlel;:ring ... Envi rOllirnentaii Services 
.~~!~~:H~~~!~~!~~:~~.~!~~~~~~.:.................................................................................................................................................................................................................... 

Jl.CII:HltiOIl of 
A:m 1,:SSIlrII:: lilt:: 

I!~ :m,I,:!i !11m I;:" It Tela 1m 

MI:mitll:'I'!i: 

Te ledyn,;: Blrown Engi,ne,.:ril1lg .... Enviil'onrnental Selrvices 

M.arty Ke lkl' 

Audilt data pilidcage :fC:rl'c;omlp'ill~N:ness :lind :li';:CUI'ClCY 

·i[j:[i;::ii·iii:i;;;iit;;·itij~·i:;i;..··········· ·ifiE~:Xj"(j~·ii;:i(r·(::;5~:·i·:i~i;:[iiiiii·iii;i;:ii(;3~ii;;;·(~(;;ji;;t;:;(r;;:··;:iiii;ii:;i;;:·i;~r;:;;:;;:;:;:ii:iii~·(i~Eit;i::·:iii~5:ti:iiirii~;;ii;t·~:i;iitii'~Eiii~:j"""" 
.~~~:~:~~.~~:~~~~~~:~~.:............................~::~~~.~~~:~:::~!::~!:~.!:~:~:~~~::~:~::.~;~r::~f~E~:~~]t~~:~!:~~~:;~:J~~~~~~!..~:::f:~:~~:~.:~!~!:~!~:::~............................................................................... 
, ]liotilliic::3II:iOIJ, ][]Intle~{:,):: At completion of aud it 

]f! :rOl['O!i I!d SIC: IH~CjllJIII'~: Esti,matl;:d: August 1 .. 15,2003 

Conlrulc:t No .. : 
~:::::::::::::::::::=::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::==::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.1 
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-========:::::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-. 

If'4!r!IOln(!~]i 

IftE~!,pOI1 :!:iblc~~ lfulr 
If'lr·ojll!I:·lc!~dlfllr"lE~ljlIM:I1II:)' (411lllily, wIE:el~.I]' 

1;~CE~Jl'o[llr"l RIE:d JlI.i4! IrIlt!.,. TiilIlE!l;bqN'lr"1 11'rwp:BlliiOitiOIli,TYP4! nlf 
1[]II!lIiYI!lr],mOlllth ly, ICIW311"Itl!dy,

I;~ IE~Jl' () Ir·1 'Ir'iltlc~~ lind iil.lldl Olr·:~:i31Ili,!~altilClmll Alflfilliilll.lion 
J}:BItI~(!;JIHiIlnu:Elllly, 1~~IIr:.) 

10 rll::Ellnli:I:llltiIOJrll3l1 
A f:filIi.:Blltiol1l 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Sampll;: Pn:paration,. HRGC/HIU.1IS
1!\lt I:~nd of Zadl::lr~)1 .1. 'Wi Iknbel"ll

I idaw packag.I;: Anal)!:,t, Laborator), IVlanager,
Dala Audi:t QA Officl:~ranalytical 

Task Lc;adl;~r(:~.3 .. 7.. 8··TCDD) 
ta:,k B:3Ittdh~ Columbus 

Battd:le Columbus 

.ll:~nni:fc:lr Davils
AII;:nd of Kelrl [lillVis 

QCManagerUdata packagE:
Data Audil al1lalytical Grain Size and TOC Ta.:,k IA:ader

(Grain Siz.e, TOC) Applied Miarine
1i3$k Appl ied lVlarinc:: Sc:if:ncl;:,

Sci1enl::f:s l )1rlC.....................................................................................
...........................
~ .................................................................................................................................. 

At ·end of M.art)' Kdlelr 

Ana ly:;:l, Jl'rodilic lion llo11anager[- . j. l./(l:lit:l Jl'ackag(~ I . I -, • I I 
Jaw 1'.I.1( It lana l)/l.IC.a (il'l 1/ .:U1"lgl;:r·

I Tc;'II:dyn,;: Brown(Pb··2 10. C:,··13 n 
t:31~.k Tdedynl:· Biro\!, n 

a •••••••••••••••••••••••••••••••••••• _ ••••••••••____._••_____ • __••_____ • ___________________._.____ • __ • __________ ______________ • __ ~ __ • __•••••••__•••••••••••••• •••••••••______________•••__•••••••••••••••••_________•••••••••••••••••••••••••••••• 
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It~:I[".A..:NIE~ {JAlP'lP' '~~'Volr'kslu~et #2'9'111 ..,H.I!Y, (]1'l~lIll3 

lI]I:~l1t:UI 'v t~~l"i,mi It::m til (I nltl' )t'O t::t~~ ss 

QA Audit 
(2,3,7,8·'1'CDD, 

Moi,:tu[',(~) 

Q,!\ Audit 
(Pb..21! OICs·l137) 

DescriilK:d in EPA.. NE QAPP 
'I'{oriksllieelt #9a 

(As:,essmenti,!\udil: Task:,) and 
EPA.. NEQAPP 

'V,'orkshf:e:t #27;31, b 

As ;ahove 

Nla:rk 11.1Ii:,:it;31 (Smlrlpl,:: Pn:paraltion) 
Joe Tabor (I-IRM:S Analyst) 
Karen TJracy (Ta:,k IA:adei(' 

Mary Sdlrod( (Laiboratory ]1I1;,lIlag:er) 
Zachar), .J, 'Wi.lknberg (QA Officl;:r) 

l[~,attelk Coillmibus 

RebecGCI Charles (Projreclt lVranager) 
M:arty Ke lkr (QA M;3ITlagl;:r) 

'fI::ledyne Brown Elligiinl,~ering EJrlvironm,;:ntal 
Se:rvi~::es 

-:::::::::::::~::::::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. 

IISote --- All (lal:'1 packagl~:l willi receive internal val idatiolrl and audits /\ II non--HR.MS clal", package:; (e)(I:luding perc,::nt moisture} willi 
n:cei lie an e;demal {IE) Til:r II validalllOJ1. 

http:non--HR.MS
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.!~::~!:~:.:::~~.~:~~~::~~~............................................................................................................................................................................................................................................. 
It[:lf"A..:~\~m: 'Q.A1P'lf" '1;!II,(JII'Ik!ilhll~:'I~11 #:Mllb ... lRI~:v. 04/03 

l[l~:~111t:!Ii 'V:~lllllidlm.ltiil[]ll[]1 Sllllllllllllllll:UIIl'Y l'mbl'I~: 

KaH:n Tracy
party \·alHdatioll. Val.ida1:ion 

(DioxinIFur<3un
S,::dil1rl!:nt 2.3 .7,S·TCDD Low Ifollowing EPA Tier In CoordinatorNil NA 

Tm;k Leade:r)
lft.::giorl I: (QA Chemist, 

fl.attdle Col1.lmbus
Valildaliol1: OEME) 
gUliddin,:::; USEPA Regllon [..................................................................................................................................................................................................................................................... 


Rf:b,:t:C31 Charles 
(Pl"ojleet M.:amag'::r) 

f'J:,··2 I 0 '3md 'J1::ledync: B:ro'wnTier [1[4L.ow NA NA As aboveC,;·[37 Enginl:l:dn~~ 

Enviwwll';:lntal 
Sc:rvic,::,:................................................................. .............................•Ii 

~.......................
 ............................................................................................................................... 

Ii f~.en [)a'I:!,: 


(Grain Si,:eITOC 

Sedimenlt 
 Tier IINA. NA A:, ",ibove Task LI:ader) 

and TDC 
Applied Marim: 
Sci,::nc!:s, :[nl: . 

•::::::::::::::::::::::.:::::::::::::::::::::::::::.::::::::::::::::.:::::::::::::::::::::::::::::.=:::::::::::::::::::::::.::::::::::::::::::::::::.::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::. 

I [f till e: most r e: cen t revi s ion 0 f th e~~,~:gj~;~!Ll,J;J[~!:~::!~lJ~;J;~~!!!!_~~~:~!!j~;l1!!!~;~!LJ!!J[~E!!:[~!!!~,U;i!,~l!j!:clln~;c~J!;~LJ~;:~~~!l!!~~~!j!I!~ 
j;~lJ_~~j!:[1n~m!,!J~!~!L:\,!!!!Jj:~~!:~~ 11. ill nOi: bl: llSf:d w validate ]project data. tl~I,,:n cioclJlrnent this fact :lmd, on EPA·]'iE QAPP 
'Workshc:et 1129a. provide a detllllh:d description olfthe ailternatc: validation ';:Iriteria and/or pro[:e:dures UIlI! willi he: us,:d. 

2 [1' th,:: Region [ va[idati.on o:lteria will be modified to meet proj,::ct objectives, then document this l:ll,;:t ami, on EPA· 
l','E QAPP Works.h!:!:t #29a, provit;k: a detai [e:d de:s(:nption of til':: modifkd l/a.l[ilj:l.'lio',[ll:ril'::lri:l.lila.1: \II'IiI] hI: m.I::d. 

:I If a l11iodilkd validation TileI' wil!1 b,:: lIsed to vahdat':: projl:';lt d:lJla. tlhel1 doclJrIll:nt Uli~; :fill:t and .. on EPA·'\IE QAPlf' 
'Workshel:t 1129a, provide: a dl:laikd description oft!:Je: Tiel" lnodi1ilcations that will b,; llsed. 

4 A l1'I[,ddkd Tl ER II yalidation "l'~:.c:ording 1:0 Qe crit,:ria fiJlLlndi ill Wodi:,h,::ets II Ill!:>, 1124a, and 112·~ib will h,:: lIsed 

(tl~J l\14~'t.!~ .-.. AU dj,rl'a plllC."'~II~~es wU,/ a,I!~o"I~'c'~'i've i.'I'.I'el·,'wl vIl,j'';I,lal',rom ,mmd IlImdlr,!'~~.:. ,tiS dl~·sc.,.l'bed im .EPA··NE Q~'lIPjll 
IWo."jb,hee,m· #9fl' {A.~'~.'E~~'~~·,lme.Il·I~I>lj\!d':J Ta~d'~~)J' #2i'a, 1127b, #27c,. #24\: ,(Illd Il';l'll',(I~ 

http:va[idati.on
http:Cell!.rn�da.re
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m:JP'A··Nm: QIA1IlIJP' ·~IJVOIr"I~.~!:h'~~l;:t #2~llj:: ... mt.II~V .• 1Ji'~f/Ili:~. 

lU:Uitm 'V:Uilliljrll:Uill:iollll :~\,Jl[odliifi,e:~l tiil[JIUlIS 

lflarti<::ipating laboratoril::s (i. e., Baltt,ellk CoilJlmlbl.ls" A.PIPii,(:dM ~lrlillie Scil::ncl::s,. Inc., and Tdiedyne: Brown 
EllIgiJrlc::,eriilllg Env ironml~mtai Selrviic,(:s) wi lillbe: rc::!;pol1isible: :fi)r pl::rfonn:ing iint,::rnal data validation and vl::rific:atiolrl 
of the data pacikage .. Data Vi3l1 idaticm mnd vl;:rijriic:ation procedlllres 'will f<:iI low ilrllternalllaibori31101ry SOPs and ~1lrC:: 

further I(ksl::rib,::cI in EPA··N E 'QAPP '\I\IOlrlb.hl::c;!t H9a. The alPlPropriate Task Lc::a(li::r willI diocllIlrtlJent andl jm.ti:r:V 
m.od i:filcations 10 dlalta validlatiion'!vl;:rification PJ'ol::j;:du:n::s" j[;:,llowl::d1Il1P by lllotifi',:i311 ion Ito Ithe Projlect lVlanage:r.lQA 
OfTiC!::rfj:llr alP lPro\'aL 

http:CoilJlmlbl.ls


C",~uredal" .hj~:l/lor J';:lskl' /9·--22 QAPP --. ADDENDUJf .:' 

f~.,,:vi:;ion NumIJl:r: Final 
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.~~:~!~::~.:~:~~.~~!:.:~:~~............................................................................................................................................................................................................................................ 

m~]p'A··Nm: QIA]ll]P' ·~~'\ll]llr·ks,lu~.~:t #311JI .. Ultll~'''" 1(]i4i'IlI], 

1I]1:a.tt:ul lUsaltllillliilty A,SS'[~SSlm\l.f~lllt 
~-----------.-..-...-....-...-...~~:::.:::.:::~~.:................_-_.......::............__..---_.....--...-.--_..__._--._----_........__......-..-..---_..............................::....................................__.....:::..-:-..:....--------... 

Wh:l.II JIl,::thods 'IH:re L1sf:d :a.ml 
hOII' do lhf:Y I;ornpar,: to QA f'P 

JIl,:thod:i~' 

III1IIIIIIII111111111111111111111111111111111111111111IIIIIII 

OIJ1:lIin de:liive:rabk:; jl~1 
-1111111111111111111....111111111111111111111111·-

Val,dat,: datal I~I 
1111111111111111111111111111111111111111111111I 

i'Erfolrn (()rtI:,:llive II 
2I( lion:; II 

"""""""""""1""""111"""""" 

'1'

\',a,lid,altf: ,hta II 
I111111111111111111111111111111111111111111111 

._ 

Re:;/ i i:w ,::~ ':'EE:([c:n~:'::s with 

Project M anal~"e:r 1:0 a!i~;c=ss Ih,~' 

pote:ll1Iial irnlpa(:l of tht: n:slIlllS 

Do anf:(:ledl ~;arnplc:s n,:,,,,1 

(1ol·r,::tivl: m:tion'l 
I1111111111111111111111111111111111111111111111111111111111111 

N,~, 

"~ 

FI:a.g QC E:);(1e:e:,knce:s 'II ilh 

appropriale dala qual ifi,:.r ami 

doclIrn,:nll"alilonali':: for a,:.cqlli.ng 

the ;aiTlal~~!;i:; . 

'\II w: s:31:rnplt:~: co Ile:ct,::d :md 

anaIY:I.,: cl ill;l;ording to nKthod~; 

i,;IE:ntifi,: d in QAPP') 

1111111111111111111111111111111111111111111111111111111111111 

\\!w: the i~,[ltope and {Iiodn 

dali1 validaled a(:conl ing '10 

QAlf'i' r':qlli,rc:me:n1is? 

11111111111111111111111111111111111111111111111111111111111111 

11>, 
'I~ 

Did field and fixed laboratory 

QC l~e:::lIl t~: rnfel mt:a:iu:re:111 nil 
lI- pf:doll'HIIICI: c:nle:ria') We:H: 

t:3Irg,::1 (l!:1.E:clion :lirn iu; :l(,lriiev,:d q 

11111111111111111111111111111111111111111111111111111111111111 

·11" 

•• ••••• ••• 0 •• " •••• ' ' •• _ •••••••••••••••••• , •••• , •• 4' .." •••• " •••• , ' ••••.•••• '.................-~!~!~!!!!~!!!!~!!!!~!!!!~!~!!!!~!!!!~!!!!~!!!!~!!!!~!~!!!!~!!!!~!!!." ................~:~:~"n:.' ... :~_.:::..~: ..:.. ·5i~~:··· ..:.~~ .:~...."::~:' ....:~:........il••· 

A rl: dio,:in dal,a. cOll1lp:mlbIIE: III II 

II>' histor ,,:al dala, if:naiI8Itde') 

11111111111111111111111111111111111111111111111111111111111111 

Ye!; 
j~.df.r u .I~ f'I~I.~I,iJi~)' j" II Crio l1.r 


De:lenn ine if dliffn'::Tll 
 'I"wiU ~,~~ pf',~}~)j~~~r,~~r ~Iy ,U.,m~U4~ turd •• 'U'd 
5 alrrlplin:gian,alil'sis Inf:lhod:; '/I':re m,,::d. Are data r':pr'n,: rt1:l'Iivl: of 

nq],::ne:d ,::ontarn inali!oll base:d 
~dNdlljrl'JjrJ) 

11111111111111111111111111111111111111111111111111111111111111111111111111 upon pas:t U:,SI~ or si1.l~ 

ob 5': r1l:HioI1iS" i:f appli,:a,ble') 
'I~ 

I1111111111111111111111111111111111111111111111111111111111111DOCIJ mell t 'I. hid ~ E'I 0 f dala .lI"t: II ('ilil a CO rrelall:... 1~lf:11II':':n da,la II 
Y I~~iIJ 5': Bible alnd providt: ralionaio: II se:l:; !:of cakl.llall:d" 

'I"~ 
1111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111 , Do dala I1ne:l:l [l1I,:rall pm],:: t II 

I obje:elll'e:~:' 

'I' 111111111111111111111111~1111111111111111111111111111111111111 
Moll,: rl:,:ornml:nclal10n:; fOI ]11 Yt~!. 

flLltlJlre: 'I, [II ~ ill rep [)J t 
I 

111111111111111111111111111111111111111111111111111111111111I ! 1) S,f' data to [lrqlalT ill terprni"': 

r': pori :md for t:ln irolll·rte:1Hal 

.......................-............................................................................................................................-......................-.....~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..-........... 


http:a,:.cqlli.ng
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]IJI ~~:~t~eJr][I[llj:ltll.:atjiJ!:li:I[ll, ()lr ]L.,d:~::m,II:~II"1l :mlbll'l;~~ :n:..,je:audl ... 2111]1 
JI[lll S~ 1\]1 iUI'!il .AI•.lI:lldl :S~ ie:dlii Irlt1l.il;~: ll:n11: S 

'11"11 l'l'u I'. ~~ ~J:. " " 1 
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'Jr'E:l.:m: 1[)'~il':J\rm: :1tI:11;1~~t]l'mn\1' m:~:mr ICiflU~ir:m~m:']i.~Il~\I'G 

]~::.I~in~nl:Jt.~ CI :mr:nlJ[]~:::J~il'T)!d:., s~m:~:lm:~~nI(~:m:s~ 

:U:m~'I[':m:IRIM[ Il!\r.j~!~'T':I[(ll:mr 

ICI:J!i' 
1[.,m:./~I.C·:Jt:I:,j~!~]:1:1L,m:~ I[.,m:./~I.l[)·, :;1: lll) 1[11\1' :ml[lIIU[.rm, ,/!dm:U :!:I,m:·]UlU!i![m::mr'lI':!:I, 

The Pb··210 activity of soils and sedl:lllne:nts I.S dete:nni.ned 
radiochernicalJy by separa:l:i.ng the daughterprodl.llct Jt:!.i.·,2;[ 0 and ass,aying 
its beta acti.vil1ty.. '],h.e ][nethod p:["I:~sented. here ITl.eaSUres the Pb··210 
ft"i:u::tion frcll:n '\/vh.ichBi-·21 I[) rnay 1be dissolvedl by lleaching ,\,~rilth hot 
byd.r'ochlo:t"icacid; activity in the Jlnte]['io][' (Jd: :r]1:l:t] ,e rall grain.s ITlmy be 
exc.l'uded. 

Stable llead. and bisnTuth c:aJ"lt"ie:t's an:~ added to the dried :sa:tnplle 
and it is lleached 'with h.Dt 6N'hydn)chJoric acid.. The sarnple is then 
filtered and the filtrate is evaporated:, o:ddli:1;ed 'with nit:dc acid,. and fi:nallly 
dissolved in, 1.,BN· b,ydrochlorilc acid. The solUltlon is p.assed th.rough an 
anion exchange c:oh.lJTl.n, LI~~ad ilS eJluted fi.rs;t 1'~litJh 9N· hydrochlod.c acid 
and 'w~lth d.eilo:nized \~later" then bilsltltlluth i.s e:luted "!;'ilt:h 211l[ sulpln.l,rlc acid, 
'The bisrnlHh i.s preeilpitated as the o:~:ychloride and is collected by 
1laCl.:ru.rn fl1tration on a l .. i.nch glass hber' disc, The bisnTutlh yield :lS 
deterrnined gravirnet]["icaUy.The fUtelt· (Esc :lS l~lt:lOltn1t.ed on a nylon 
planchet and. covered. 'w:lth ;] rng/crn2 all.l,n:t:i:tTulTl. absorber' :[i:J!r beta assay 
i..n a .Io'.~r llevel, gas.. flo'i'" pJ:'oport:ionall C:O Ulnlt,'e r. 

l)etection capability depends 'U.P0Jrll sarnple Sllze, che][nilcall yields 

du:t'ilng processing.. counting t:l:tne, and. the e:tTiciency and backgroundl of 

the cDu.n.ting ilnstr1.ll1rne:nt. 'Th,e :rn:ln:lnnun cletectabl.e actilvi1ty (MUJlq :[;:)1[' 

:leachable Pb ..210 in :soHs and sed:i:tne:nts is; :noltui.nal.l.y 0.2 pilcoc·l.I.ries per 

graltn at the /~~. 66 sigrna levell.. ·Th.is j[ilg:l.l.re i.s based on a sa][npl.e 'weight of 

10 g;rarns (dry),. a chejtniLcal yield of (lS, and. a cD'llnbng in,tervaJ of LDO 

nunutes . 

./1\, CCJ'l.l.nter background of O.::l, C]p][n and an efficiency of O,.2::l fC:Jr :Eli.. :;! 10 

counting (using a ::l xng/ c:tn:i~ alluni,n,1.un absorber) are ernpl.oyed. in the 

caJcu.latiDn, ll. representative d.ecay factor of 0 .. 9 alllc)'w:s for one d.ay delay 

• 4·· 4] 'l 'L j'. 'l l' .In CCl'l.l.n,.::llng.: ::le p. anc,L"I.et a :ter . eac l separatl.on, 

http:separatl.on
http:anc,L"I.et
http:alluni,n,1.un
http:j[ilg:l.l.re
http:l~lt:lOltn1t.ed
http:1laCl.:ru.rn
http:separa:l:i.ng
http:ml[lIIU[.rm


'~J[':m;I[.,m::D'~~~'l~int!: :It!: 11;1~(ll'mrmr E;lm'I:;~·I[]~rm:·E:lm~ll.:mr II:;~ Page :1: of8 
m:]~nrl[;I;I~10:mrlM~lIl:;I~ir'T',I!.J[', :m:m;n;!~~il][Ie:m::m, PJRC)··0:32·· ::1 0 

(a.) 	 lJsin.g the ~:::arnpl.I~::RecelllPt FOrl:n 'with the Teledyne B:J:'D'wn 
E:ngi.:n.ee:dng s,aJnpll:~ l:n:l.l:nber, Ilocate the sarnpl.e (oJ(' sa:[nple 
")']··I["I"l·I·I·):1 :l'l['l j.·L·1f" C::: ':1.]'1'1.1')1·1 I'" ·1:i'I"I"·I"l·l":l·l'·l'Cl' .'llTld '::~·tnJ(":1 c:rl" l[·I."Ji'.-mn.. c::,i !:rn J[j'll)"':::1' - -', ~" . . .. J ... , ,..~ c.... '''', ~ ,,~ .., ., ~ v ~"'''' ~. L. :::' C ... ~.. I.... ... CoO .,t:, ..~, ~..... :,' , .. 

the sarnples, and take th.eJrn to the :E:nv:ironrnentaJ 
:Radiochenlli,stry La.boratory. 

(b} 	 :M:ake an entry llrll the Lead.. 21 0 JJata Book showing C:UstoITI.er 
naJne, ::;arnple ·type, and saInpJle n.ll.rnbers .. 

'·['·L • .' .~, ,., '. "j'.' ".. ,;1 " ," ., .•;'"L••.,~, I' " . ..,,'j ,... ;1 C·'·o ';l:' ,'0' • ·t· ,.,., , .j: . .,., ,... " .J ....,.j..lH .•l' ,:,I:A.....lUU UI,;,:.(..[.l Ut".l' .llIJW ,:,01 .. ~:UH.I ,:.t.1.. .ll[lUt,.I.l. ,:,,:U.t1llP ,t..:, dJ I.. I. .llt.I.., 

leach.ed. in acild." fill.tered.,. eV::lLj;:lora1l.ed. and dissolved. to ·j:J>rej]E[Te tbeIn :I~[)]['
~ 	 , , . 

chc::][Xllilcali sepa:n:l.1:.:lons. \Vear a :laboratory coat and safe·ty glasseswh.i.l.e 
. ·1 ·1 II '["" 1t J jl ·1 .. ·1 .CE[]'][)'lng out t 'le steps :Ie C),\1~r., . .J:l::lposa ).e g Clves anc. speClla. precautlons 

·~'·I' .. 1;1 I' " . 'C' " 'JI J[" .. j. •. "" ,... ';l·· ," .~,. , ...... '1 ". ,.,·.:1 .).U U. .c. Jt. U ..l,f:.4., OJ. .l,:I.,.,dJ I•• IJ1.ll,:,.l.,:LI.l.l,IJ.II.. ,:•. 

~N'rite the T'JJE:"E:S s,.m:[nple ITu.rnber· on the o'lJts:lde of a glass 
beakel[' usi.ng a llaboratoJ:Y rnarking pen .. 

r J"';' r' 'J' ,. "·1 ".. c·" " 1'1' '1" "'1;1 ." ......' .. ,. ·1' ·'ll,., ,", t:' .. j~ c'''' ••• J" ' .• , t ,.(b) 	 •. ,:..ll..li::. d. I...t:d.ll. ,:.]p,:I.. U.. dl dJ..C. dlPltH UXlll.ld. .I:.) .,~,.,J u. .:.d.l.l.l.jJ .f:. lll..ll.U 

j.·L, " ·1' ',,' I'· .," ('[·1'·,· "1'·' ,,~, ",., . ·I·J·' ·0·· l··L• ,... ~n1" ..., '1 1[') .' ''', ''',' .:' .., 'Jl ..llt. Jf:.d. ~o.t.l. . .. dllUd•.J ,.l,e,:, o .. Jl4:•.[ ..l.ld.Ll r ..I ....~. ..• d.l. t. 1 f:.qLU][ f:.1. :1 

,. ;1 ;1.' ·1"· . .• ,.'1 ,~"....,·I .•. .. ,., . 1"1" 'Jl'O ." ... ·1'"0 ·jl t·· .' ' .... ,.. ,. ;1., t " l' ·L. " '1d:C (, .I .l.U.II.d..1 ..:lc:l.lI1P.II:, ll.l.djl .• t. I. C:.I.. dH .1:.1.. 1.0 d.C.U • .ll.l.HlllUtLdll.t. •..1.1 f:.l[l.lL . 

(e} 	 Pl.ace the beaker' u:nd.le:r the heati:ng larnp hoodl 01:' i.n a h.ot air 
oven overni.ght to c:hy .. 

(d) 	 'illlTllte the s;:J.][npl.e rllu:[n1ber on a clean. 2~:;IO Inl beakex·.. 'INeigh 
on a bal.a:nce .\!li.tho1.lllt: rernoving the beaker, set the scaJe for 
:I OJ) grarJ:J.s l[nOre than the taTe 'i'~'eight. C,m:n::fl.lJly scoop the 
dlded sa:rnple frcmn itt:!!. nu:tnlbered co:ntain.eJ[" to the beaker 
uTJ.tJll balance i.s ag:!ldlnmc.hieved, reSUlting in. approx:i:r:natel.y 
.[ n "l'I"':'·I'[·I';' I"Ij:' ";":,'['['1'1,,:11'" l"ll'll 'l'IL'll" 1"lf''':II·'''''I[' 1")I·I·I:I~"'lr·''''lr'l·t· ';"'ll[lrlj"'II" ·1'I"f";·lH·L·I·I·';'• " :!:l., •.....•.• " .•.• ,.......•,..• l.............1... .. •.. 1•• I•••• ,.,,~l l~., .., /1 '''6.l ..,., 


][Hay be used as :neC:I:~:!!.saJ:y. :Recolt'd. ali.quot. ·Iilrei.glht u sed in 
the Lead·· 21 [) lJataBt:JiCdc 

(e) 	 Add 6NHCl to tlh,~:: beaker" fil.l.ing to the 100 rnJ rnark .. Using 
sepaTate carrier pilpets,. add 1.00 In.!. standardized Il:i. carrier 
@l: app:t'o.:d:[natel.y {o ..a?O grn Bi{)Cl/rnll) and Jl irnl Pb carrier to 
the sa:tTI.ple beaker. 

http:co:ntain.eJ
http:f:.l[l.lL
http:lc:l.lI1P.II
http:UXlll.ld
http:IJ1.ll,:,.l.,:LI.l.l,IJ.II
http:eV::lLj;:lora1l.ed
http:leach.ed
http:C:UstoITI.er


"ll·lI!::I[.,m::[lI·li'"I~i[:m~ lHIRO,'mnm :m:lm!j[l;l[:mrm::m:1R11:mr~Gr 

m:]\r'ii'I]I;I~~[lll!\n!i~[m: :mr'lr',j!I~I. :m,:lt!:ll;l~~'ll[~c:m:;s, 

(f) 	 Cover thebea]~:.er 'w~ith a 'watch, g1a88 and p1lace on a rnoderalt.e 
(3 ()(Y'F) hotplate" ,ill.llo~i'r the 8i:lLl:nple to. leachl~D]r' 

appro:o::i:tnately 2hDurs, Hernove fin:nn the hotplate and al.lo~,v 
to cool, 

(. '::',]1 	 ]·,·j'(.·)·I.,(.'j c'.:I. ] I:)', ("['[', I~]"'I')""'I"':')']':I ':'.:' I"IJ"' ]'"I':'I')""'J"' j~J"l'll'1'1""I"' ('j.]" ':'(" ]'1') r'll '[':11]'"1'1""]":", 1'1"1t 	 .. ,. ~~ .. , " ... ~~, . IE:, .c... '~.I\.' ~J. ~ .. c... ~ ~ .., , .. •...J'. .. ......I .. ~ .,.. ,,:~ .. 4.....,~ ..' ~~ ~'~J 

]']']",1"'" 	 "I ('".,U",J'",'"I:, ""1'1 ('j 1',1":,' .oe:Ll"",.. 1e,. ]"l1' '1'[') '"c:.· .... , .1, .'1'[', (',I'].. I I.."j:'["l,.: ...J']'],.:,"'1t!e'''J''.. , j:i'['["'I'], ... , ........ " "'ll ]111""['1:"~,.
. , ,c:. ~.,.:, 	 .:, c: ...I • .... "I .~, ,;. 

1·'L",., ""'1 J']']]",I ,', ]",'1·['[·[','1"1"'1' (]I'] "1 (',1"""'1'] /1('),,(') 1']']1 '1')1",",'1<"1"'1" "l,'[""j ·1·)·j·",r'I"· '1'1'..L..',:, ':":"":' .'.:, e, ,," .1.. .'.1 C:. '" .",.C: •. , ·t· ••.... "..•,·C:. , •.•,'. ': J .'., ." I;; ...... 

u:nder the j[1u:nnel in a Hlter n:l.ck, CfravHy filter the san].ple, 
Hinse the sohds 'with de:lonizedl,ilraler' and coUect the 
~.vaslhi:ngs \!lith the :Iiltrate, Discard the filter an.d s,ohds, 

(h]! 	 Add approxirnately ~:i, rnl ]-l[NOI:l, to the salm],plce" IF'llace the 
sa:tnpJe beaker o:n a rnodlerate (:300ClF') h.otplate and al.llel'w to 
gent!.y evaporate to d.ryness, C·hee:!!:. that the sa:tTq:dl:~ d.Des not 
spatter dlllri.ng evaporatlon. and. red·u.ce hotp1late ternperatult"e 
:'l'~' '['1''''("'1'' C:";":II'"\"••L • .~.' .., .. ~ ~~I ' ... 4 .... './ .. 

i[i]iRe:rnove beakex' frorn lt~he h.otplate and aIleI'm/' to cooL )lldd 
alPprcu6rnately 20 xnl. cone, lIe land aga:llr1 evaporate to 
dryness, 

[j) 	 lu:l.d: 1. 8NHC] to the sarnplebea~ker, filling to t]H~ I. ~:i,O rn!. 
IT].a:dc '\)\lan:n gently on. a hotplate to dissolve solid s,. Fl1,Lrther 
'I~I"I'I'][":"I']'",.. .. 	 (')'[" ..'1'['1"'''1', ,I~~ .) '1')'1":~.. ... ~"'... "I"~"'I'"• ~ .., ';":']']'I'I'):jl'",,'" I'.~...c:, ]']1(')'1'1/'.., ]"""'.':I('j·,/"~ .., t .......; j:(")'I"'.. . . '1']']1'"~...
, c , ...... ,' .. 1·'I"'(·I.·'I·I·'I·I",,('j~"'" ,.. 1. ,.. tc ..~.... ~ .. ' • . • ...• 

C]:H~ rnica] separation d.esc:dbed next, 

!:i, "j[:1 	 C ]::l:m::nmIC.I!UL. :mE~nl.,!!\Jmj!~.'][·IOllm ,jll.mn[) nl·'IJlmJ[ll~~I jG,jll~'ll~,][ tell ]~r 
lP·11;1~1[l1~c:m:,])llrll;tm:~m, 

(a) 	 ()btmiln a 1/ 2 "i.ncb d:l::nnetl:!I lO,.. i.n.ch len.gth ion e:.:.cbange 
colil.:ll[nn SU:t"l[][],oll.nted 1by a 200 xu11 :["I~~ seJrvoir and. eqll.l.ipped 
"~i'i.1th a slt.opcockat the botto:rn. ][ns,eJrt a s,rnall "~i'ad of glass 
\~i'oc.:l above the stopcock, 

1',1·.·.1) 	 ]1,11' ···1·· ..• "j ••..lll·I·I..[·'·,. ( •• j~' "l][·]"l(·)·[') ("V("]'] "1'1'] !"I" 1'",c"]'Jrl [I'or]r II '['[','1') "·I·'I:'I't·,·, '['1':' /1 "l ('~I('),, 	 .. C:~~ ~~.~ •. 4:. I~" .... j I .. ' l t: L ,l "" ..,~,~.I ..... c: ~, . :~~.. ,~~ ..,..: ... l I :":b ~ .~ .. , .. ~~ .. , .• 1.\:••. ~~ .. ~. ~.•'''' "J .. 

c, P,] 	 and 'v,rater iln a bl:~akel["" \I\l"i.th the co1lu;[](]ln stopcock 
r)'I'),(':]r', 'nf),'llI" l'l"lC" :':'1'11]'''1"'1/" '1"[']'1'(') 'I']'llc" 1",(';ll'('['['I'[" 'I 1 I'] 1']'I'll 't·j·] ". '["1""'1"1'1• ,~ .. .:, .t".... • . ........ .. .. I , ... ".) ".,.. .. .....' .... , .. ,.~..... J • .. • • • .. ~ . ".' ..... I.. ~I" . 


occll.pies rnosl: of the collunn,. Note: new" resin is ll.sed :1~Dr' 
each marnple, 

(c) 	 C:oru:l.iti.o:n the coh.l.rnn. by pass:i:ng thn:n.l.glh approxi[natel:y 60 
:tnl of l, 8N HC 1.,C1lo se the stopcock 'when the 1lilqui.dl level. 
reaches the top surJ[j:u::e of tlhe resin,. 

http:1lilqui.dl
http:I\l"i.th
http:red�u.ce
http:dlllri.ng
http:thebea]~:.er


'][']l::J[.,m:.])'~{lmlt!: :1:1: 11;tOI'mnil' Jll::N(l! Il~il·.m:·:m:lm:U:mr~[lr 

m::llj:'lrI[:R(JI]\rl~I([m::mr'T'.j!!~L m~m:;IR'VJ[Clm~m P:R()··032···:]O 

(eI) 	 Pass the sarnple 801.·l.]l60n thn:n.l.gh the coJlu.rl1.n 'with th,;~ 
stopcock fully open.. Collect the ef[luent in a beaker and 
di.sca:n:L C]O::;IE~: the :stopcock 'ivhen (he Equid level reaches 
th.e top ::ill.r·face of the reSlllrlL.. 

I.e) 	 Exercise caution and. '11,'o:rk in. a h.nod. :in this step because of 
th.e stn:u·l.g ac:idu::.ed. Pass approxilJ][JLately ISO rnl of qN lIe:l. 
th.rough the collunn to eJlute the lead. (~ollect the effluent in 
a beake:r and' d:i:s.card 'with cal.ltio:n. (u:n]e88 advi.sed to save 
th.e efflluent by 1JH~: :b:lLboratory su.pervilsor). C:llos;e the 
stopcock: ',Irhe:n the li~qUlfd. lle'llel re::u::hes the top SUlld~:u::e of the 
resin.. lRecord. the rni.dpoint of the ellution periDd in. the 
laboratory noteboo·k. 

(f) 	 Pass appro.:d:rn::l.tl;dy jl~::;O DIll of de:ion:ized. w'ate:r thJ['(:nJ.gh the 
col1.unn. Close the ::;,topc:ock ,"vhen the 1:iqu:id .level reaches 
tb.e top surface of the resiln.. Ilisca:rd the efflluen.t.. 

(g) 	 l\![ea::ru.re] 50 :rn:l of 21M: 1f'l::1:SC)'1 :In a gn:l.d1.llated cyli:nder' and 
pass thn:n.l.gh the Collll1tnn to elute the bi srnuth. CoHect the 
efllu.ent in a cllean, labelled 400 Inll be::lLker. 

(h]i 	 Adjll.st tl:H~ pH to ~:j a.::;, folllo'ws: Add 35 Inl cone N[I'I'O H to the 
s::;llrnp:iebeaker [roKl:l, a gln:l.dll.ated cylinder.. .hdd. a rn.agneti.c: 
stirrin.g 'bar an.d. pl::lLCIE~: on the pFI appan:l't:us (pTevilcru.sly 
stand.a:rd:iz,ed '\;\rith p1H[ 7 .. 0 bun~er·l. /u:!.d NTI.IOFI u:s.i:n.g an 
eyedropper until mpll[ oj[' ~::~ i.s obtained.. A.dd 21VI [1:1 SC)'1 w'i.th 
~.....':ll"L 1"'I/"("(;ITOI"ll'J1f"1" l'j:·j·lL·.. ~~.....~ ~ •. ~ l1,,· '.1']'1::['~ •. , ':.v'(··("I"I(;[';·~ .. ~..~.~ 	 \..~~ .... L. ~~ ,.. ,~~............ I:i· . 


I:icl 	 :Re:rnove the sarnplebeaker' fro][n th.e plH[ apparatus and add 2 
:rnl of 6N 1H:C:I. lllsing a d:isposablle pilpet.. lD:ijlute 'ilirith 
deionized. w'atelt':, j1i.lJing to the 3:::'.0 rnlltnark. 

Oll Pllace the sarnpJe be;~:lkl:~:r on a hotplate {aplPrDxi.rnately ~:j()O°F 
slu'face teInperatu.f'le:) and di.gest 'lJ.ntil the ',~lh:ite pc:trtiicles 
B:ilC)C: lpreci.pitat';~ ;!i::.]t-rn and fl:tlJ to th.ebDttorn of th.e beaker 
(approxinl.ately 2 ho·ult's),. :Reltltllove frorn the hotplate and 
al.l.o'lIi' to cool.. 

(a) 	 Prepare a :2.8 crn g;tams. fi.ber· filter disc: J;Dr eac:h s::lLJ:nple by 
lr:t:lou:nti.ng it OTI a v;mC.ll.l.lll(](Jl filt:ration appa:rat"us a:nd ru:u:n:ng 
'w:ith d.e:ionilzedl '\1i'atl:~:r :mndl Inethanol. 

http:lr:t:lou:nti.ng
http:Adjll.st
http:thn:n.l.gh
http:l\![ea::ru.re
http:thJ['(:nJ.gh
http:ac:idu::.ed
http:thn:n.l.gh


'll':m:lI.,lI!::I[:r~inm:m: B:ll;t(111i'i"1~ir m::mr~[lrl[mrE:lI!:;:lm][l!\rG' 

lI!:;:mr'~i"][ ]:It.ll:JI :m~lm[ m:;:I~ir'T',.!I.l. :m,m:]:lt'~il'][ (::m~m~ 

(b) 	 Place the prepared. d:iscs in '~I""way partiti,o:ned petri d:ishes 
'ivh:ich have been rnarked 1~vith s,eql.lle:nce nl.l.rnben:~ I[one 
nUInber pl;~'r p.:utJiti.on" begi.:nnj,n,g '1!l'ith 1)" 'il\lriiH~ a 
correspo:nd,ing :s.eep.llenCe Jr:lU,ITlber besoid,e each soa:rnp,le nu:tnber 
.•. '!... " ", ·t"· '•.[ .• ,' 'll r)'1 () ·'''''l·t''· '[:l" "JI.I:.]t,1 .1..11 	 1.l.11 •. 1.1:. ,..C:.dl( ".~•. , \. .."I.d. .I.IUU tL, 

(c:) 	 Place petd dliish.es contmliniing prepared hlters in an 
':\'\')'\')'['(')""'l"['['I':l"I"'\'I" 'l'ln(),("~ 'L·\(·.1t ,·'I:l'][· (').'1/'''']''1 :[;"1\" 'J ('), \,\,\\'\·\I·l1t.,..:·:, 1"1\" I (·.·t·\:cr("],· "('1(~'," .'" ..."to...•. 1•• 1",,,1' '.i ......~ ..~ .l .... t_. .. , •••• ...i. ..... . .• " .•••. \" .. '10....~. • .... I~:'''> ~ t .. ~ 

dry., lRe][ltllove petri disohes and aJllD·\,~r to coed in a de sic:catoJ:'. 

(ell 	 \IV'e:lgh tlhe filter discs on, the anaJ:yti,caJ balance 'witbin ~:jl 

rni.rn:l1t,es of reKJ:lOva] frorn the desiccator,. using a clean, 
spatula to b.andle the:rn, j:i~eCDlt'd. this tan:~ 'iIi'eight bes:lde the 
corre spCI:ndi:ng sequence :tYl.l.ITl.ber and. s,a:rnple :t]'l.l.IT1.ber' in the 
I·:\·I·)'I[·I\""\·!'(·)·['V 1[;1 "lI1t .:\ '[')1'),,[·)'1.. 'j"':\'I<"I'" 1""'\'1'1" ·t'I[·1 ],'("'r·.Jl·:\ ("1" ~.. ·:I(,'L.] !~I"I'!'f"]" ':I'!:t'f"]'""c~ ... ~ • c .. , .... ~, .. IC "e.. ' ..... ;th" • c .... ,~.~ .. ~ .. "c......~ ... L .. ~.t .. coO ...' .... ViC...... .I, ," .... L (........ . 


INe:igbing in the lt1'l.u:nben::d pl;~td, dish :partition frorn ·whi.ch it 
carne" 

(e]1 	 Crsing a laboratory spatula tak~;~ the tar'eel. Jliillter:s in sequenceI 

rn;u:nber olt'de:t' and. tl'ans:!i;:r to the vaC·l.l.llllClrlL ]t](]IOllllt1ting 
':\'I'JII'J',':\]t":ll'1l'l :" '\'1\./.,~...!. .\" /'1' ·t'I·]l ,(;11": \' ,(·)·t·I·I'..,~"il 'T":I'!' ("][' '1 T"-:1' '1'1 !:r l'lL'II": '1 ';,1'JI (')'1"':1' "I')il"t/'C"',~ ~ c.. 	 c....... ~~I. ...... ",.. ...~~ .......~..... ~ .. w, ........ " ,.... '"~''' ':, .. L. 10,... ~... ~ .. , i .... 1.....) 


data book to e sotabl.ish the cO](T'e::~lPon,dence between s.equence 
rnlrnber and s,arnple n1.nn1be:t':, j[i.l.teT I;~ach marnple fn:uTI :its 
beaker onto the corTespond:lng filter disc, 

(f) 	 Hin.se preci,pitate on fiIterw'ith dleiloni..!:ed '~~later and then with 
ethanoL Tra:n.sfer each :lilllter fjt'OITl vaCI.l.1.:lJ[n J:J:llel'untlng 
appa:n:ttus badk to tb.e nll.1Tlbered petri dish partition frorn 
'.vh:lch d, carne., Place petri d.ish in. a h.ot ai.r oven :ti:n' ],0 
J:niinutes or longer .. 

(g) 	 lReInove peu'ii dish and. allllc)'w to cool in, a desiccator., 'i/lle:igh, 
fiilters on th.e a:na]ytiical baJlance \'lithin S ][nilru:I'!:es of 
re:tnoving fro[[l the desiccator., '\I\l:t'iite the 'I/Ireights besid,e the 
correspo:neling ::;equ.encl~~ nlu:nber:s. :in the la.·bor.mtoKY data 
book, :Return each filter to i.ts o:dgi:n.a] partiti.on in the petri 
dish, 

(b) 	 \iilri.te a gUIn:rned label J[C:lr each :sarnple:, s.hc)'w:i][lg the analysis 
(Pb..210J!:, the s.aTnple rnunhelt' and th.e C'l.l.storner.. F:ix each 
label to the bac.k 01! a nylon plan.chet. 

(il) 	 lJ::;:iJt:lg (he :laboratory data book tD estm1bJli.sh the 
("1"1]"\'.1":';']"1(')'1'],,;11":]'1("1": 1[·.II:.·.·t-.w·".:I:.·.·.t·.1 c:";I'I'I'I'I')'I~" \']11l'I'I·[·\'[')I"'I" ',:.\.'1'1.1('." ':""1['1'11'"\']('''''_~ ~~ ... ~~ ~ .. '~.... "~ .. ,'_ . l ... ~.. r , \.Ie...... , ." ..... . .. ,' .• _ ..~ . .t , ...'v ~, _.,_... _" ..~ 

][H,u:nber, tra:nsj:i:~r each fi.lter to i.ts pl.anchet and fix in. place 

http:estm1bJli.sh
http:iilri.te
http:partiti.on
http:L�\(�.1t
http:dliish.es
http:p.:utJiti.on
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]ml~irVI]I;tOllm']~i~[m::llr'll'}I.l, l!:;,]m];i~'~~I'J[ IC1IlMm 	 ]=l'R()·· (J3 :;! ··;]0 

with a 2··i.nch pi,eel;: (1][' ,::IITI,g/ern? alurni.nun:t absorber Ji:)Ii.l. and 
a ny]lon ring" Trirn I:!:::~:cess all:ll:nilCn:uTl 'with arazoJ:' blade OJ:' 
sc]ssors. 

(j) 	 Subtract j[illlter tare '\I~'eight hun:! fi:naJw'eilgbt'~()lt" each sa:[nple. 
'\'11)'''\' 'I' ". '\']"ll" 1';ll'L'jrj'"1"'['1"'1') ,C"'" I')')') ,('11 '\'[') 'I' '\P I" 'I' :r:r]"l'\') ]'L']"l \']"ll'" 'l':ll"1 (.).[. ':31' 1"1]'"\' ('j':l 'I' ':lw w , .. ,~. 	 ..." ..~ ..~ . ~ ..~ ...~ ..•"... ,."'....... .... • ..... ,~:,... •. .. L. ~ .. ' .4.......... 4.. ~ ~.~..../ ... c•.•c.. . 


book. :Divid,e the rnou:l1t 'i"'I::ight by the corres]pond.i.ng carrier 
yield. J[ig·l.l,re (wTitten, OIl. the bisrrrnth, carr:ier f1,ask) to obtain 
chexn:lcal: y:leld. E::r:tte:r' the yield fn:u::tion i.n the laboratcllry 

data ibook" 

(k} 	 tJsing the laiboratol[Y data book as a g'Llide, begi.n fUlling cn.l.t a 
'n"1.[\.,; ,I,[;I.'\n(···'·ll", ••L. ]'1'])' (·..·1·1 11,1'(·)·[,]1,.~ 1 t., ,;:1'1'1 """1',. ','["lJr' .:,'; l .. ,·..·1)·]·]1·' I'"",:." 'l;i'J·]L't'''·], .. ,. .. ,~'····ll[][·L]··,]···..:,. " ,.: , , .. "':., •• 1 • .1., ,I,.,,:, ,', ""'11",'1'1 '~": •... J .•... .~•.,:." 

n·u.rnber, co:r:npany na):ne" analysis, alliql.llot ·u.sed, Inid··el.ution 
ti:[TI.e,. and. ana]ys1t.'s ilnilti . .mlls" 

(i.) 	 SU.brnit flJnished planc::b.ets and '.vork sheets to the C:cl"l.l.nti:ng 
"[")("1"]')'] 	 j~'(')'[' '["'l('\)'(')"I""""L"1".[".'., ," ' .... , . ': .. , , . ,: ,.~".I"':.1 . 

Bi~l,lT].uth··2:l 0 rncrUTl\:S an~! counted tlsually llOO ITlUTl.l.t:es 1'01:" beta 

':l(,,\·]'l""·I··\·\' ;l'Jr'l 'In'''I' ],,,,,,,,",1 fl":1 ':. ·~·II·):l"'r I·J"]"('II·)I(·)·[,·t"I·I'"I)·'I·:I] ("(")'II)"llt "'J"':' c.. ~ .. ' .. ~. 	 '.i .... ~~ ~~ .'..' ~ ~ ..' , ;E:,C... \.J .L... J, ~.'~. ~ .. , ~~... J4....._ ...... J '~"" \ ..1, 

1,.::l',1 	 ,t\ ,:',:). !:rJ['1 I..':1 ]ll'),,,,1' .~ .. _~.:~ I,r':l:'·::,.C... _~I ..·j:]ll·)·r/·\r,,' '1"'['I"'I]""I(')'['lt']"['I]['l';l]," ••~~.......... j .... 1·'('ll·lJ[·l·t'''··r·•• '~" 'Itn I".':l('j·]_~c~
,~~ , ~, .. " ...~.:,. ~,,, '11":vl,,'l _~~~.~ .~J _~ ..~ • 

]"1 1"''':]""1 ':l '['1" ,,;1 '1')'I':"I'I'I'lll1·'I'1 ·[·[·LI·'ll'l'[·l·t' 'I')T' '1'1/"1"'1"\')')']0 ·t'I·)'" ("1""11'1'['1'1'''''[' ]"L'I']·[·[·I·j·]",,·).. )"[')~J • ~.. ~ .. c. ~ _~ ~~ .. . _~I .. .. ... .. .. '. ...... _~ ....... '. ..l "... " . Lt ,. ' .. '.' ,,~_J~.... '\.'. ..• ... , .. ~_" .. 

the space provid.ed on. the l;i~ad.ioclu::Jt:(:tilca]l \Iii'ork Sheet.. 

II·.).'~ 	 l\ ]"J"':l'['I:'l'I" 1t'I']'" 1'11"')'1,'1,. 0:;,'11"''''1'''', 'I"['l (JI]"('I ".].. ':ll"·,,("(')'['(;l:l']r'l")" '\'f), ""(·'·11L]"Llt,":)"" 	 ., .... ,.... "I~:'''' ~ .,.. ~ \.....t~~ '.~'" ~"" .., ~~~~ .. , ...... ,... . ,c~ _..' ..' .... ..... . :::1 ~ ~ ~"'."" .~... 
)'ll'I'['['l:")"'[' '·["·l]····· It:I'I''' j~·l'llr·'·'" ,','I·J,·····\· ]. '"" ..\.,". 1"1'1'" "v'lr" .. ·l·· ][. '"I'J ··It·, .•, I •• " I:•. " • ':. ~•• I:. .. ,'." . .~", .•1" ..•:,1:•., .tJl..,d .•:, ,,,. !.:, Id.}.,' H.l .p. d..l'.,: . :1:. , 

bearing the indicated. :!lim:rnp]le n.lll]:nbe:r,. and! load t~he planchet 
i.nto the detecto]:' t:n:ly ilndlilcatl;!d on the sheet. 

{cl 	 Set the counter ti.rner· to :[ 00 rn:l:rnJtes and Sitar'!: the cou:nters 
(d:iffi:!ren.t cOlI.nti.:ng ii:[:lte][vals :[nay be ll.sed). 'Iii/rite the 
cou.ntilng start date and thne on the Radioch.ernilcal \Ii(ork 
Sb.eets iln the space::1 :prlC!'lkl.ed" Leave the 'work sh.eets on the 
·t"I"':ll'"I"~ .. ']"1'1' ... ':I"n]['I'I' (')'" 'I']']LI"...... 1'",("11']')'11'(""":'..' ~4 j 	 ".~........l ~"' .. ........L I,,' 


(el) 	 After CO][][]Lp1etion of tlb~:! cOll.nt , wTite the nurnber of counts 
inc:lilcated n:n' each d~:rl:ec:toJl'J' and the c()lu:nt:lng intervalt in 

xniIHltes, besi.de th.,e Gor:t'C:::sponding CCl"I.l.nter :nl.llJrnbers on the 
:Radioc:bernicaJ 'INo]d~;: Shel::t::;. :Re:[Tlove the rnounts froIn the 
counter trays an.d. plac 1e: thern in the la1beled co:ntaine:['" 

http:prlC!'lkl.ed
http:provid.ed
http:corres]pond.i.ng
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g ,1 	 Tlu:: equatio.n used for caJlcll.latin.g activity and the :2 sigrna 
ccrLl.ntln:~lr. error :i::;:'.. 

/Ii;~~t pC'if OI~I counl'fng dj:lte
._--------...._------......_-------_.........................-----.-...._ ... 

(. '/' , \ II\ .I Lll c" .... P) 
:1:: 

2,22(v)(y)(,DF')(I;~) 2,22(v)(y)(})Ji')(I;~) 

'1'1'1"'1' ",'·"I"'I"""lijt'.1 t"....., • tC I ~~. .,•• ,~ •• 1 '.' It::ltlI1m:mt.:bmm: ml~:I~'II:I:I~ 

1..... 1· r' l' r II .. ' ',' ·t'c" j~' .... ,. ,'"'' , 1., ["., .. "I""'~\vhere: N .1.,1 .,dL UJl.H,l .•:, .1. on.l ,:,.,,:lHlllP ,C:. II"Ull.I,11 ":',1 

...t~\.t c:ounti:n.g tirne 1'01' saJn:l.ple (l[ninjl 

h':\c]n:rrrnlnd r.'llt,[,: of CO'll n 1'1"]' [("'ITIT])... 
..~ e..... '~"~:)" .. .. ..• ". . ~ • ~ ~, ~.. _.... " ~~'. . ~~, ~ , " " . P 

.") ",,") ... 

~~ ..~.' .~ .. ,~Jp~!:!:! 


pCi 

...Ii' 

... ,,]. .".," ..., II ·,,:,,'1 ';l "l~' l' ·l. " .• , .. '. l' "" ·',,·· .... ·1', ...,. . .. ,t, " .jy 	 (. ,llt,'u.lllt...:ll ) .\1". I .. u, L.lll(.. lUO UJ I.. 1.,11. .:oc:\J.1.1p. I(.. t..UUJ..l .1:.1. l 

... 	 l r t [. Tl' ....\ .• f 1 "1 ll' ,DF 	 I[ ec:ay :aC:1.0r 01 J :'l.":.~.. U [n:n:n t :11:: I1]Jc .. e utl.O][1 tune 
to the the :[ui.d...cou:nt ti:[ne 

.~, 

I"....ITi, ... C'i !"]']:. ,lf'T'".i nf th0, 0:'f' I,)"C)'lIn...,. t'f'J[' f-JLt.' r..P';lor) I Cl bet;:lL.'. 0:' :." .•~•. 0 . '" 

cou.nti.ng,u:si.ng a :No, :I {3IngjC[n?1 absorber 

F,·;·t':lhH·;·hin'll' ':rnrl r l"I']lflT1':iTlI:l' .':\I"'.l'll,';itil"':' q'h:lf'h ':l'['I" l ".:";. th':rn 0'['• ".."", .c_ .. 	 .'-,•..,., :~:, ,_ ~~, ~ ..~ ~. c.. .... .. ~. ~ ~~ ~". ~ ~ ,. ~_. " ,c.... ~_ ,~~~, ~".'''' •.• ,. .'N .... , ... 	 ::. N •• 

eCI'l.l.ajl to the 	deteC1::lon :lilrnit: 

l[ .L'~' '10]'ll4" 	 '['1''''1'. ·~lLr·ot'·'·"i'J'.. • l'v"~I ~_, '.. ~I ,'ll·"oc;l'J[·II",(·I.), ..,.L ...~.' ]0 .:' "'I'lll '1':ll ,,,.~ v ~, ('II" I' c;· '[,,, .:·c:' ....1~••....~ 4 •. ' ('I'),""I""'/']"('11l'I"'10\/.,'.~ ,.~ ... 1'1(".. ',.~ .. ,~, ,,_ ,'" .... 1~ j,,~. ..J. ,~••• 1~, 

. 'I ' ~"'I '1 t"1 j" l'l 'l'j '1 .tn.a:n a 81pecnlec Inu.,· :I.p. eo: :.l]e OI:l.C. ~:grou:n(. cou.ntlng error" 
fl.),,,. ':1·("1"1"'/']'1'''' I"IJ['l ·t·I·) ,,, i"'·(··]lJ·"..···t·I·'('IJ[·) 1[:I':l'"I''' l';·;· 'l"I,,'II[''''p ·t'I·1 '" l'I"['['l'I',t'c:' I" j~~J"~,,, 4.....·w~ 1 '''.J "_,, ~ .. '.., ~"' ..' .~ .. ,,~_ ., .. , ~4" .. 1~, .... , .\., l..'"~,,.,~~ ~ .. ~~_ <.J.J. ,\". ~). 

'j ·,'t,·, ··1t·: r" ""j "c', ".,' '['[., 'll ""1 .. ,..... ·I·J· " ." fl' "[" \ ".. .. ,OJ ... : .. : ..U:..[:O\.. .lUlU d,nl.. Il.:. I.,.d.. 4;,1, ,c.:.", . .llc:l.n , .•. ",1 Ul. ll.l.U.l.IJ.lI.U.l.l.l. 

.j "'t,:, ··It·' 1l"[" " .. t:· o· t,1'1)'" tl' II']"), '\ It.L .Lt. .,dl JJ C 0:1.1••1JI/l. .) " .1 ...../', , 

']"'j.]1" ]', "~I"~ '1/":lL]ll'lj" r":ll']l 1"1(" ';']'JI''''r'J'l'j~'ll' ("1,:1 1"tV c;"t'·:l·t.. ]' '1'] !:r ("'['1'1"1/' 'Io]"ll'" i"i'"ll"I'I')I'J"lJ"II:r" .••- ...... I~ ,,~~~ ~~I..... .~ ,,' ~ ... ~ ~"'''_ L ~~ ~~ "~.i , .. l ,IC~ """,:' "., ~ '.J .l ..... ' .. _.. ~ ~_., ' .... ::. 

!"J[']"(T[' ':11' ':1 ·IT['I"·,(:II": 1'1" '[''['['l;l'l"ll"d[ '['('lll·I'I·t']' ,,')'11'" f (T['[')'~ l"lj=' 1t'I'I'''' fJ,]'] ". .,•.]' or]'I'1 ':\.' ••• C.... 4... <~ ...- .. ~~ ......... ~ •• ~-.. • ... "'" ~'."'''~ ',"'" ,I ..... ~ .~ .., •. ,~", ~_~I<.,t:,. L .C.. , 


c"1t "l·t·1 "loJ ('"'' I~\ ·;·;·lIT[·[·) r:l '[l(ll"I'l1''"I'!'''['' ("'l('['l'l ., j~ .~I .:; .•:.), '] C:' "l'I'" " ..il .C·.J)".:, ".: ':"""""" ., ""6""(' ,l .. , L.,.,I.. U .. J U. t,UI. .. •. , ••".1••. (. ,LI.'. 
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THE,:mo:! 
Rm·.#:O 
DlII4~: O:!.21Ii[i;~ 

P~a'l~:l::] c~:f ~!!i 

'I:JI'I;i";I"'I(i'"I'li~I'II[ll'I"r II 'll"'][flfl"ir fll'l'j'....,I •. [,d'.,~, ,. td. .".,. l.. t 
r""' ! "\ Ilr-, ~I' I '1("", 1I'II'''I['''I''ll'lU' r""' '1'1 ! 'If]I'I'I'l][ 1" 1"1 'll"I[']I'IWI(" f'lul.n.,! u1\,U", ,[!•.l~... , ,l ..'fll,ll J ~,~,d... ,~I .. ' ,:.~II .. I .. ,', [!".~I 

l,l! Tillis lP']['l[)c,~:dure: lPlr'es'~mts l~b,le :[]:u:~I~b,'D"(L:~ :lb][' de::tennining gluImna 1;:mLi'tti:lllg 

radlio:i:~:otopes by hig;h puriily ge::nltIJm:dll:rn dle'lec:to]['s w':ilth higlb rI::801utio:n. 

:l:JN:I::tro:mJ,e1try in :;p,::c:inc:: J:liled:ia: Il,iJr' pnJr1tilc:'ll.late j[ilte:~n~: C:ha:rcoal. ~mu,~:rs, uJ.illk" '\~la1te:r, 

v'::gl:~t::atio:n, Boil/:~:ed'irl1ie:rl'ls:, h·iollclmi.'t:ml ]]lledia, e::te. 

1..:1: :t-;ro ,[:hernj'[:ml. 1)1;:parill't:ion cllrldp'mri:lile:~!ltion J'K'o(:,::dllJll'es are ]("::quired :[br gmnunH nl:lI' 

E1X);EIJlysiis" This iis III ]]c:mdl;)SJtrw;:1tllvl:: IU1IIJlys:is;" and aJitt;:r cOrnpll!ltiolJI of tl:w: Illssay,IJb!;: 

aEquot can h:: used :li:)][ ot1u:r m(lmly~u::~:, }[owever, to idll~:I/l:tiij[:" :a ::pec:iJII:: targe:t 

gmmlJ[na I:mni.ltc~~[', c.llu:rmi,[:al lll::PlU~i1.1ti:'CI:lJi ell:/!, be ,;:mlploYled to isollll:te the desi:red 

galnma 'm/nittc:a(::)whl;:1ll olthe:::r gmml:/ltlm 1;:I:n:iitte;,/'s are prl;:sl::nt in higlb conee]/l'tll-ati.O[W 

evapDration j\(],T greatl;:r ::~en:;iHvUy" Advantages gainl;:d indude:: 

II 	 PI;:rm.ilt:; UH: cUlallys:IS of][non:~ tillun one 1liter of water Ln c::o[[x(JIa:riso/1l !to the: 

re::~trictioIl. Clfone lite::/' rl1la:dJ:lJl'Ilm/l, fbI' thl;: :::tandardl :M:II:rilild.lil ,m~::o:[J]d:ry 

411 	 F:l1lI:'~::J[' gc:~(]mrll::try is ~dmniJk:lIln.1tlly i!l :/norl;: 1;:J1:[icil::nl: ge:Duu:1try Sbl·Cj~: Iltu: sl:l[lllplle i:: 

Gonc::c:mitllat,::d diJI~:GUy in j1i:()llll: c:lf and c:]o:):le proldxniity to Ithl:: dl::te,e1tor 

1,,4 	 For iln..pl.a:nil 8l1([J(l,pll::S" a Imu:li(J,drllm:milmd :lJ[ll::1:i:tod that i:llIChll:l!;m c:1um:li,c;all :::e::p,II:r,mtilon 

and puri:fk:ll:tiiolll ill prc:::;e:mlt,~:dl)mr Ijh!~lmnnim;lng tlbi:: '()::.. 141 lUld ():: .. 144 acltilviti,;:s of 

in..pLIIJtJJt sl:lJ:llplem that :hJ1IVC:: ltIiimh 1::OJ:lI:~miI1trllltion8 of otbi::r g.m,m:n,!! e:[(][].i1tte:rs, 

2.1 'GE01V[E'J['RJ[ES. Each s,arlllph: '1,(1 hl~: IlJ:maYI;)d i,s pul inl:o. III :,:'tandan:l geo][[u;:try fbT 

ma:[]:llina 1::cl1:mtiIlg slLIch ;aB.I ..l.i1te!~r WT:!lp..a,roul1idL lM:a:t:lndlil containl;:rB" JOCI JrnL or Jl50 



TJ:LI:.. :'~OO!: 
R':'I. ii: I) 
[:~a~ltl~::: jJI:~,l~~~~m2 

f'nll~:~1 'CI r2S 
.1 

:mL bottllc~:~., c:hmr'(:o;lli emr1tri[llgl~: or 2·,i][]d1Iilte~r' pll~p"m: !'OUl:CI~: ge~ClI:[]ic:tdl~:s. 

Cll.1iibJ"llLbon and c)[JIIJ[lJil:ing e::IIici,m:It::i,es ofllb,:! g.m:m:n.a c:ol11J[l~tiing ::'yll1tl::Jln ;f4:)]: 'IltH:SIC: 

ge,DuI1c:tri,es mrust JMlve~: h::C::11l dlc:temrniinc::d w~ith ::i'landardl (knO'Vi'11l) Jmu:lil(;IJ:lUc::l:idc:~ 

llccltilVi'ty I:rnl::c~:altllc~: Ito tl:u:: }hrtiLClnaJ Lms1ti"lute of Stm[ld:m:ds a:n.d. Tc~:dlno:l()gy" 

To hl1prove~: 1thc~: Il:,ensitivi:ty j~(JIT rnc~::ag'lltl'f:Jrnel1lt of g:m:l1lI1n:aeuliltliing Tw:l:ionudkll;:s in 

'w!I.1tc:rr 1]1;l,l:[il::e:::, the salJ[]lpl:lI;~ ,t:an 1b,;: c:v::lporat,ed fro:rn ;U],Y knOW~[]1 volltll:nc:: of one Liltc~rr 

0;[' gremter ,Emd 'tlrw res::ici.l.m c(I]llec1:ed i:n III :;:t::tndll[[d :fHk:r gl;:on:u::lxy" 

2.2 	 COUNrTING" S:m~[]lp:lI;:S a:r,e c:O'll:ll.tl::d on Imr':mc: {>55 I~:C vollurne) gernum:iUl:11L 

dle:ltC:~c;'loJ:S: com:ll::cltl:)d. to d'c:diic:::ate)d data acquiisiitions: allid: dmta c;:o:rn]pu:tmtio][1 sYSt4::rJJIS. 

AliI remJlltanlt SPI::cltrll. Iltn: Bltoredll;:lectritt:ml1y,. 

:;,p,;:c:ifil:: :cll::tiv:itil;$ of all dc:~\:I;:c:I.I;:d rad:ionuc::lidl::!' or tbc:: dc~:ted:io][J lin:tiots :li[l:mn Ci 

standardl hst of nuc::liidc~::i.lfwatc:~r' s:m:npll;:s. wen~: rmc::"(;()J[u:I::ntra:tc::dllby c::vapoTcrtiolll, 

the:: Spe:difi.c: ad:ivilti.es: or de:ltC::CltiCJtIII lli.m:iU; are divi.ded by the 'IIo:lwene: of water 

r,e]pl[1;m l;:n1lc:d in Ithe :lilItl::r gl;:oJ:nc::'t1ry,. 

c:mrlluJ]], reduces lthc:: galXl;rna counting bllcckg;rO'lllrld ,mud iUl1P,rove:;: tbe l),ensihvUy of 

IlLllla.1Yil::i:l: by a Jictor of :I 00 OJ ]]JIOTe: cOIJ:lpared tD d:in~:clt ga][[I[[JICi spl::c::l:mlll ::U:tal:lI'siis. 

This :rnc::fhod! im an adaptatiion of the Los AJ:m:[],·(JIH ICO[k:lt:tl~:d Radio clbl;:n:ti·cal 

:P'r(Jlcl;:durc::s La.. 1721, 3 III e:d.iltiol1l, SI::plmmibe:r 1967. 

2.A.ll 	 Sol.id sim:rxpll;:f; a:r'I::k:IlL[:.Jtll;:d iII aci.d, 1:1b,I~:n l:illt,c:][I;:dl. A.c~luc~:I()I'll'::: ::m:[J:I1Ple!. need net 

!.pec::11lL1 prc::pm[1lLtion., 81tllLhle eerilllltn c:::mTi,er i8 adldc::dllto the:: smmlPJlc::, t:tllmrl 

c~erjium. i.:: puriJiied by pre:t::i.pi.tilll:lng filtst a~;: :tlluorid,e" lthelll as hydro:ddle:, (Ultd 

fi:nallly m~; OltaJatl;:. Tlbe ceri.u:m o,udmle :is C:(]ll1ed:ed by vaCl.IUltl] filtrmtion" 

dric::d a:ndi wd.g~hc:;d to det,c~nrnine c::Jllen1lie;lJ yielldl. Th:: p:['t;:c::ip:itml.l;: is 

Jrl1ount,c:d on ::l ny:lO][1 ptl::mc::he:'t and is t::DVI::T,edwith lVl.y:lml' :fiihn .. 

http:ad:ivilti.es
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Rm,ij:IJI 
!:lilt!::: 1:,.:,n9m:l 
I"ilgt: ~i {1f2:5 

2.4.:1: 	 Tbte !la]]]lpll~: pLmrl.d:u::t. i:~1 imrli:ll:ln~,I::dl on a high resolulti.ollL gl::l:l:nmmiu]]]1 d,~:1tC::c:tOli, 

()::.. :I In is: infi::In:d by :its mn:lli!lB,:ion at l! 45 keV (48.4'% gamUlrla abundance:). 

(;1::.. 144 l:~: inj[c::rrc:d by its I:m:lils:;:ion at 1134 keV ('10.8 '%, ganUlrla abundance). 

RI::BUltB m['l~: calC:'II]at:,edlll!lilng :~II(:oun1ti:ng eHic:il::lllc:y C::ll[rvc:: dc::ril/'l;:d 'by 

an~lJyzi.ng :rn1.l1ItilPilc:: J:ll.II::l.:kh: !Itmrldards pn::paj[',;:d ilrl nJi:: ~mmrH: o(JlllJrlti:ng 

:~~,,/JI ]I)H']FTNf]['JrTfJNS 

3.:1: ~t\;rIST .... Nationall In::rtiltute: ofS:l~m[ldJ:lrds an:1 Technoliogy 

,1-,]' A.1t a m:lnitl:rul:rn, p'm~s:o:[]lrliell p";:dc:n:l:niJ11!!: tblis JP1:Ocl:)dure: are re:qu:iln::d kl wc:~m[' 1he: 

;[bUo'wi:n,g protC::1ctive eqnip1fJ:le:nl:: Imbora:tory coats" sa:li::ty gllassl::s" .mrld d:isposabllc:: 

glioves. 

4,.2 A,p]J(rnpriatc: prc::c::autio:rMI, !3;~1 :::pe::dlJ:i.~:di](J tltv:: Laborato:ry RllIdiiatio:rll PI'[),ltc::C:,ltiion 

:P'r{]lmnmJ] (RP1[') lVI:anuillL,wi.lll h~: ndlhJ~:rc::d to 'wh,en hllLndling r.adiiolllC:tiivc: ulatc::rial 

5.. 1]1 (~A1[J'TIlI[)NS .... NitA 

',".1[1r, IWIi"I"'C"I[']II'ill"l"IWI[ 1["11[1 II[ Ill[l'III['" I, '1I'III!']i]'il ' " C • ~~I. ~•• ~~. _ • • •• ~_r...1 .~. ...~ .•~ "I . •••~ ,I~ ... IJ 

Ani:ll.yS1:8 Il ledi:llrlrnLrlig thi8lP':['()I::I:~lllI;ln;: nHI,tlt be traiIu:d" qllal:Uiic::d, aJ[Ht I::ertifil::d in 

!!J::GDrdlmrllCl:: 'v{i'tb tib,:: TIIE..ES Ql:ulllity Control Jl.iliaIll.lall['\1ii'L.. 032·365, S:e:~(:titon::: 2,2 

t:b:rough 2,,9 iincllLI:::h/l~:, 

http:an~lJyzi.ng


! ···:i:i;i;:::;ii(iii··················~ 
Rm'.#:[i 
Dull:: O]1291!l2 
P'lllIl: Ii on:i 

AJJIHJYS:ts iilJlltrllli:rdng UlHY 1111~:dbn:[J: ltlriiiB prClc:I~:dlLlre OJrl]Y "llJJldle~r' the diln~:ct :~rupl~::nri:;::it:)][l 

;and o"b!:l:~I.·vIlJtji()n of III s,I!Jrljior Itecltm:id,mrl clElrtifiellllto (JIl!Jr:!bnn '!lb:i:; procf:)rllul"e:., 

/1 .•0 E,IQIn[IP'I'~~[ljt:N'I['&, SlJrlf"PI'.•II]l:S 

/l.1 Oanrm:I1:I..Ray SpElt::t['n:nrII;~tf:~r' COJ[lsi:::tiJrJ.g ofh:igh TIEls:ohnti.O[ll gl;~rnJl!IJ[l:i1[JJ[n de~te(:,ltors: 

(;.I()Im!ec:1:<ed tu N"lldlc~:ar Dmta al:~q[I;li.:~:iti()lLI a][ll:1 da:till t::OJ]1LpIJlL~ltion ll:y.~;temLls. For e~u:h 

II "'t .. "'I"" ""(\~I Cl "1"·" . ':l" {"l ~t,. ..'I" . ". '1' "':l\"' ,~Ir)ql" ,.IL, •• "l~' ,('1('1 .C· ]'" ,,"\' • '"( c.. ,I.,C•• nr",,, J '0, I .. ,1,Ul.IH•.• , I.' .rl.,I" j pC•• 1 1(, JlllllIUC.•. " 0.1 ~ •.,,) (.·JL1dUUI•• ,••. ''',) .,.1.. I pc...r 

Standard mnJ:lJP:le: CClI1t:ai.r:le(r' g~e:i[JInc;:l:ril;m" as Illpprop:riate: 


II Il ..L:iter w:rap !IJ['()ll1Jrld ]V[;lll"ineU:i co:rrtmiIH!rs. 


II 300 :mL or ] 50 :ml. bl(l'tt"::B 


B.3 Evaporal:ion ~;upp1iie:l, fbr :Iiiltl::r gl::~)]:netry 

tI. 11,0'1 plate 


II, 2.. inch :::taiJlLII;~ss :::teel plalliclb,;:1: 


II Heat hlJ:IliPS" lH eat: hood 

tI. Pm:aJilml 



Tfl.:E;·:!OOI! 
, Rm'.#: [I 

DIIII:: (1;~12!M):1 

'i' 

8.4.1 	 .AqueDIIL~; 

II CeIrtridfiJge ltubc::s, 50··mJ:., dispOSi:lbh: 

II Pilpets,:I O ..ml. d.ispCl~mLbh: und. l .. ml. ElP!p,,;:ndod' OJ glmss vo!lul:llie:tde 

II, pH pape::r 

II Beakers" 150.. xn1:.. 

II Glrmvi'ty Jtilitri3illlOJ:l appllll:lI:11LIi,: and glass fihm: filltmm: 

I" Bml:m:[j::e:,mrli:LlytilC:::~lll 

II' Hood 

II' Spatlllla 

••• Heal: Ia:tliI]ps or d:r]ling clvc:m. 

'" Poly bottles 

II Hydrochloric acid (Hell), 6 :tlll:: fbI' lres:ins 



T!lI:!··:!O!)!! 
Rm' .. #:[1 
Dute:: (i;II:!!MJ:1: 
I'IlIlC: II ()f:l~~; 

II Glas:s rod 

II Hot '\!I'mter h:Ll]l: 25D or 11·00··rmL bealker h:~L1J :!ilI11 of wllrt,er (]lilt a :tJrIIDc:!,::rm1:,!:: hot 
plate: 

el' AJr[lml(JIui'Ln]] oxaJla'tI::, salul"mtc::dl 

.. Hot air ovelll 

el' i[::almrlce:, analY"tltc~aJ: 

'II Spn1tula 

'II 'Gll(llrI:tnedl :lalbel:s 

'II :Nylon plmrl.ebc::·ts, 2·jnch 'I'i'i'th M[ylmr filml and nyllon riJrlg 

.. Scissors or razor bl.adl:: 

el' Deionized water 

II, Elhanol 



TJ:lI~··200!: 

RI~v. ji: I} 


[)'lll:: 1}:l,nWO;t 

f-nge:9 1:1 f'2!i 


••.•••••.••••••••••••••.•~~~~••.•••••••J 

!ll"ll :1)1~lb~!j::til[Ji:1I1 (:mlfl:n.ibilIJlty 

(irll:[J:II[njl~ ray SPj::c:"troscopy:, mdm.g It gj::rm.Hltlilurn d,;:ted:or, provides a hig;h. n::8oIut:io~[J 

:rnl;:1:biodl of dilSti:n.mLllisldlrIJ!! IJIl.:any mnmrmna 1::lnitting: nucHd,;:s i:n ill :;:ing;ll:: :::a:tn][)]le. 

Each of the J:Il1081t GOnJJ]]oJ[]:ly '[Jib!lI:wved nuclid,;:s listl::d in Hu:e;n::rl:lbl:!l; ']['1l;b>I,:: 9.1. hllS 

at h:asl: O]ll.I;: !l~a:n:mna ray 'wilth a mni.q"llle: eUlergy. Consequently" ,;:ac:h nuc:l:icli;: 'in the 

Tab'll:: 1[J]Il:~/' lbI;:id,;:nti:!ilj::d ~ln Ith,:: iP':I'~:S:I!:nC:I:: of a:ll.y or aU of Cll.I;: oHlimr:;:. The 'J['abl,;: 9'.1. 

also lim1:s tj~M: DOJ]],iJrli:LI det:,!:c:Lablll:: 1Ibnilt:!ilhr 1:bn::e cfthe s:tandllinll :;::m[]]plll:: cOI:Lt:a:tne:r 

'J[' :tllblll~:!ll, ,]1}~.G:!IllJ[um:n Sillll~I':ltll'lll!iI::Op:!, J[;II~!ltj::I:ltjimlcl, S11!ICI:i:ithditiie:!lI 
by ]:Ullmltl Jm.l~:slnlhmtjlom G"I~]I'lmlliml:h[Jlm: 1kllt' ]l:,:lllviLI"O][J]lIIi'l!llltlill S:n:rm.plle:!: 

I 'I 
Iil "1";1' / MUllk 11.:111.:1 1VIi'mtj!:I~" Amji][J[I:nl~, JIl'i:!:llll, S'lllill Flll:bl~l['!i]. 11I11..11l.11./ r (""'JI' '1/' t" (. "'''''J 'j"'''/' '11"'1 'J/ (IfII ••. 1, .,} " 11::~:'~~t:llll1lli1Ll~1 11~tj~." I ]11t.1ll g: I 1,][1" ••.• ]l '1m 11::11 , .:Il Itl~!lr'. I 

"1i~~;::;~r""'''''''''''''''''''''''''''' ....··................·~);ei·..·..·..······..·.. ·· ·· ........·· .. ·..·....·..·....·i:i)~..........·........··......·......·................:1i~....··............··· 

..·]l::::;nr..··..·..............···..···· ··....................·ii:~if..··........···..··· ·..····..··..·................·if;r···..··········............·· ..·····............·:gif................·.. 

..·'ii;1[i:L::~~;;r........·..·........·............................:~~..........................·....·..........··....··..··i~~:i~i~;!··..··......··..............·· .....................:;!~...................... 

..·~e(j:::~l:ii:"............·........··............................:~~........................ ·····....···....··.... ···· ..·i~i:i[iii....·..······..·····....·..·.......................;!~...................... 

···Pj~;::~~;~r·......................··.. ·......................·iTi··....·........······· i •••• ......•••••..•..••..•....iTi[i~ir····..·..··..·····..·..............·····..··....·:i................·...... 

···i~~:;:;::i~;iT....·····................· · ..··..···..........·....f ..·......····..·..····· ···............····..·..·..··ifijii......·....··................ ........·..···........f ..····........·..···· 

..·:~~:ii;::fJ;~):"......·..·......·................·····......····..Tir·.................... ··........................···i5j;~/j:..........·......··....··.... ··......·............·~l:....·..··....·........ 

..·:~~:i::~~i~~l:::i;;fi:;::i;i:r......··..·....·....··........·..··~r..···..·..........···· ····..···..·..·..............i:U:~;j:"..........·····......··..........···....·........·:i:..··........·..·..·..· 

·..if~ii::Titi....·..··....·............ ....··..··....·........·~r..···..........··..·.. ·......·..··..·····....··....i:U:i:1~..........···..·····..·..··......··......···......·:1:......··..·..........· 

..·jtiii::·n:ii~~···......··..........···.. ·.... ···· ..........·..:~;i:j""".... ···· .... ········ ······ ...... ···....··........··i~i::f............···........·..·..............··......·:;~jT.................. 

..·i[::T~iT···................··......··· ..·....·.... ···· ..·..·T~~·........····..········ ·····..............··..··......i~i:T···......·..............··..··..............···......:;j:""................... 

..·i:~:ii::T:i:r......................··....·....................~:;......···....··......... ·····..................··....·[j~Ii:1:......··..·....·..............··........···.........;1:"................... 

·..i(~:i;:::ri:Y................·····............................~:;.....................................................·iYIi:l:....·..·..·....··................···· .... ·..........:1:....................· 

..·H~ii::Tiii:Eitii::·T;i·i:j,"·............···..··........j[~ei..···..··············· ··......···· .... ·····..··......i:i:·;i,............·....................·........·........·:f..·..............··· 

···~(~f;;:TiiT........................·..·..···..··..........'Yi:i.. ·· .. ····..·......··· ·····..···..·......···.. ·· ....·i:i:I............······..··..·....·· .....................j ...................... 

..·':::i;;:Tij:/r............·······.... ·....·..·..··......·..·;lTi..·........·······..·· ·..·....·..........···..·......iri:5....................................··....·........:1:if..··....·..·....··· 


::::11:llii]!!]1!:llf:::::::::::::::::::::::::I:::::::::::::::::::::11:1:1::::::::::::::::::::::1:::::::::::::::::::::::::::::;~!:;i;!;;::::::::::::::::::::::::::::::::::::::::::::::::::Il~;::::::::::::::::::::: 

l'Tl]i:: dete:I~:tii[J:rl. Lillnit:i an:: ]['en~::rI;:]]CI~d to 'tl:u:: I::ount jim]I;: !llrId are based on tl!ll) standard 
d,;:vilaHons of1thl:: b::u::kmround s·tJ:Lti::i·llk:!I .. 

:1:For 'water sa:rnpJ:e:: tltlat lll:rve be:mrJ pn::,,',(:oncentrated by evaporation {]Into a pllandllet, 
dii'll:ld,:: tht:: vahlles by t:he vnllLmni:: ofwmtlm: :r~~]fll[·I;:sented. in the jtilt,:w gl~:o[net][y .. 
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'TII.blll! 9,llB, C:I!:···1l4Jl.1C:I!··144 11~~lllliiJl[I.IIIIJlllll)elb~~I::tlliblh!: A.I[:ltjl.dil]1 l[l~\I[J[lll~.ll 

I" . ,., I' ["1 cllllUlltimg CI(IIJlIlI'lillll!~ I' 'Il' I' 
'U[ " II "[1'1 111 '''''!I,IUMI '~';UIl.,]I'I~. I .. llmm I[ I' I' I" fl"" '" ,.III:,tll:l . 
.,1', lI.llrlLlt .1' ..1" LI!'I'I~e V'UIILllml! Yil!lld. ;~~I·:;::;:::;L. ~L';'('I::I::~:::~;I::" I (1:lf,m;]I 

"'~(~:i;::i;i:P""""""""""'" :::::~~~~:~:~~~~::i;~~~~:~~!~~~!~;:::: :::::~~::~~~~~::::: :::::!:~~~:~~~~!~~:::: ::::~~~~!~~~~::::: :::::::::::::~~:::::::::::: :::::::::::::::::::::::::::t:::::::::::::::::::::: 
. 4K I 0"; ,~I.Ciig 4.,66 :1 !! ![I.80 6 I 

::::~~~~~~:~:~~:~~::::::::::::::::::::::::: t:::~~;~1~i:!~;;~~!~~~lj~!i!~~i1~~:::: :::::~~:~~!j[::: ::::::::j~::l~~~~::::: ::::~!~~l!~!E:: ::::::::::::;[:::::::::: :::::::::::::::::::::::::::E:::::::::::::::::::::: 
IAm~LII:(II:H tll.l;~rl:: iJl no d.IE:ln.)' 1J"E:I~wl:I!:(li:~:IIJ~m:ljlll(1 IlJrlllleOIlJll'ting 


':Sigma lCUlliltiplil::r will be: 4,66 unll:~lll o()1:tu:nll~lm: IlPI:i:.:i6c:d by 1Jtll: dil:mt 


l Hallf.loll):: j[b:r {):··141 ill 32.S days; dll:~ri::1CJ'lrl:" dday in 1::nu:r11ilng wClullll !;l.gll,lfic:m:IIJ1'lI ill.l:::rl:mm: tbl::M1DA 


'I H:lJf.!iifc: k,r ():··144 ii; 2B4 day.s:; Uu::n:I[CJllrc:" dl::lay i;n 1::mJl(11ing would im:n:l!lu: til,,:: MIlA 


9 . .2.l:Uming Ithc:: sm[nplll~ n~:I[:i::i.pt fbrm. wiidll the TBE! .. ES :,::mnpl'f:IILunllbe~[·" kll::~i.·te Itl:ll:: 

ml(ll[l]plc:: (0][ ~;a[1[llP'lc:: group) i.1lI 1the: sam.pll:: 1[·,~:ce~i'V:ing ,and 8torll.ge room.. Sign 

fbI Ithe B:m:l1lpl,e:, on the R.leceiviing ROOJ[[[ Log ~uMll re:tJlllml witb thi::nl. t01thc:: 

e:nvi][onrl1ll~alilal la![).l[):mltDry. 

C'I •• ~ ')1 
.. ' ••~. <, ••• Be!l~iJ[l filling out 1the Radioc:hm:n:it::a:l Pn::p,mratio:ll. Logbc]lc]lk, c:::Il"I.I~:ri:(Jlg Ithl:: 

cm;tol:[]J;:r uHlrru::,tltlc:: slIJrnlplle: nUl:/JIbeJ[~l: lil1l oJrdl;:r" the: de:~ljJ"e:d. ll[IJlIlJYll:'I::::',!lll[mJJ:le 

type, col.l,;:ctiOKl d,a1tc!:s,. the: s::u:npll:: :PI['I~:paraltion date ~uld tbe: i:ni"tiials offb.,e 

analyst.. 

Ajfl:er p:ro'G,;:ssing Ii]ll smrnplles w'i1tI:ti:n. the SlJLIJClpk: gTrCHl.P, b"eg:in fiJllin.g out !the 

Radic:u::1Mmnical. 'I/I/'odc Shel~:t .... GBmLlHla Spl~:Ct:['osC)(Jipy, l[.Jsing !the lla]b.oTmtory 

logbook ll;:i a g:lllidl::, lilll :in t]u: Cl.l:;::torllle~[· na:rrll::, 1::DI]I:)Cltiolll dab::" SI1l[][11Plc!: type:, 

IUlla:lys1:'s iJ[J:itiiEll.~;" prepm[ation dn:te and aliquot IJlsc:~cll, '\;I/ritl~: HII:: .~;lm:llPllc:: 

nU]]]lbeI (]if 1::ad:J !Illmrllplle in :tl.'lJ:!J:lI::ri,::al Dnlcel['" and indiic:~a:te Ithe desiredl 

I' , '1 , 'C'·'I' (. )r" ~ ~ r C' ~ :~~,·lI.JLllld.. J .,,1., J,cHUl:.Illd.•,pl.,t,. ' 

]~\I[ake ilLllll::ntry iln Ithc~: O:m:nnl!!l Spec laboratolC]I 1ioghoDk s:howi.ng .::us:tcm]c~:r 

J[]aJ]].'~:" s:m:l1ipll~: Illlll:mber, sarnple 1t:nu::, ·[:olll,~:c1:i()J(J dalc::s m[]d desired Ilm,a1ysf::::, 
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R'~~~', il!: 1[1 

I)Em~: 0l,n!MJ:1 
I'UI!I: II E.f2:; 

'1'1 

,A laboratory smrnpilc:: Jbr Ihis S()Jfl L!~ d,~dilnc::d illS 'llrIi:: :maf:.~:JI:iml coUI::c::t,::d fbI' anaJysi.!L 

A ties:! !~(m1r'l::c:: iis prc::pmN:d fi'onl Iuba1t':!lltcrl"y:m:rnpllc:: nlllrtl:wiulllhr jb'1ll,ilPi[JI:!IC:: of 

dc::t'::nniniJrlg Us: radiou;::thr,e clD:Il~!:l:iltJ;u::I1i'I]::. Thh~ il~: mClr:Ol:mp]jI~:'I:IC:~d! by putting 't:b,e 

luboI'Htory 1::Il:tnpllc:: iin HgC:~DlIl[I,I::tIY lluiltllihl,:: fbI' the:: COI'JlllltiIlg iJlstn:n:ne:Jllt" ilill Ithiis c::asc: 

Il: s'tandll,rd gl::OnlIC::tJrY fhalt 'is llImm[··:!iriic:mld]y tD the gam:rnm Spc:~r:ltron:te::tlm:, Th:: 

ge()nM:1tri,el~: lLIsed fbr th:: 'tl::Slt!~ourc::c:: !l~h.(]uld be id,entical to 'thl:: geo:rl:II::1:[y of the 

caliibrllitiiDn !~oun::c::,. to tlH: c:m.tl::nt l~'('l!::!~iibh:., 

][]:11portan:t c:onsid'm:atioIls 'in prc::]PII!lding tl::slt SOlllrc:ell jrbr gmrn]]JI!l,..:ray sIN:;::1:ro:lnetry 

arc:: geonletry (!~l:u:[pc::). !~iz,::" and ho:mIIDg,::neity {IJIllLi:lhnniily) of SClurc:c;" 

9,.3.1 	 M[][l.K AN]) 'liVA,TER:: LOIMlll:~nvi.n)lll[J[lI~:nt!l]wal:er and n:d]k s::lJ]lpl.I~:S: into I. .. 

liitc~([' JVlarineHi conta:inl::nl. 

9.3,2 	 'Nil.TER" 1mrgc:::r vollu[]JII:~!:: FOil' waljer vohmne I::xee:,,~:diing H]I:: c:a]pac:~i1ty Dfthl:: 

1··lite~:r 11\I[Hlriine~:ni., e~:valP()1I':!I1:I:: Iltmdl rnount the:: [I::8ildluc:: on a 2 ..iLnc::h ll;'tainl.le:::B 

stc::el planche!t" ilLS j[bU(]'\II'!~: 

9.3.2,,1 :rv[a:rik: the ll:m:lllpl.I~: :lllullrlib,erwitJll a l.ab'DratorYllrl:mrldng IN:JrI OI[litO 11 

dlc:::an" g)['adlllmlmd 1, :!. 01[' '1· :liter beaker. 

9,,3.2 .. 2 Shal~:I:: tltli:: ImmJ:lplle~: c)ontai:IllC:::[, to dilmtribllll<:: any pmrticul:a:t':: Ilrlatt,er 

~:'\II::nly. ])c::I(:mml: 1 liih:r or ][no[l:: of sam,pll:: inIto n]l~: 'beakl::r a;nd 

reeordtlbl:: sllmrllP:lc:~ vollurllie (a:nd GU18tonu:r [lCllIJ[]I:: a;nd s:m:nplc:: 

id,::ntifk:a:liiol:lltl:'lltmllbl::r) on the beaker 'with III ][nClirkLllig ])1::1:1. 

9,,3.2.,3 ,Add nlP'lPJ["[ndJ:lll!l:II:~lyIIlrlL coneen'trated HN'O:I to the s:m:np]c;: 

fbo:m. Il. droJPJ~lillllm '!Nl·tt!.,(;" PJ:aee the:: h:::lJec;JI' on u. hot lPl111'te undl::r 

'11]1:: h{N)dl iin 'Iltu:~ (limtm:l1Ia Pr'::parwtilol1l R.oo:rn a:nd i~:'C;lt HII:: 110t lP!latl:: 

fbI(' llippro:dl:tultl~ily 2DOCl :F tem:J1perahme, 

9.3,J:.4 Evap()][~:ltl:: Hili: mm:[J:pl,:: 'lJ[[ltiil the: vohXll[lI:: is ][1::dUGC:id!lto 1..·5 IrnI. 

Take care:: to Jt'I:~duc::e hot plia;!e 'telxrperature Ill!: the sll[m]p]e 'Volume 



ft.l:".jj:1J 
[;~III):: lJ]n~'\I,I[';! 

f>iI!~/: J:l. 1:lf:!!i 
11'" 

9,3.2 .. 5 	 Prepm['l;: a 2··i:rM:h !itainh::::s :ih:,,~:li plmrllr:.lti.,;:t ~[i)][ e;~ld:t 'wa:tl::r::llcllrlp]I:: 

by :filJ'1l1t 'wip:ing it c:1em:lwifh a K.i:rnw:rpe. 'Iil/riitlf! !lJ;UJtl:p:le :rnlJXI]b.,;:r" 

r::'LI;::to~rnl::r :rUIl:IllC~:" allld vnI1L1l[]:II:: on the bad( of lpllllcl~Ic:111/:t 'with a 

mlarkilnm P'E:l[l .. 

9,3,2.6 	 Tnms:fmr' fb.·e Bollution l:ro:rn c~:ad:t:m:rnlf'lle bc::a:k,f:r to ill:: 

c::O]Tf:8pondli.ng1y I:[ImJ[llbl::rc~:d lP:lallldb,/:1:. '\/\lasb tb.i/: h,f:akl:::r 

llJlariallgr!.y wjth c/'E:iioIllizl:)d wElte:r w;:ing a waHll 1:101:1::[,:: and c:o:tJIe:lc:t 

tbl~: wall.]b:ing::: illl lthl~: pLmrlcheL 

9,3.2,'/' 	 Place: thl: Jfillc::d Jpllll:nd:lI:rls :[)] all:: fib«::r smrnple: tra.y undc::r JJiI::a1: 

lam.p::; :in tl~M: Lilght Hood.. Add! d:rolP' oClilibormtn]y ae:rosoll ,to 

each plla:nc:lbe1:. EVll.!porate: to clJrY1rll/:s:::. Remove Il[mll arkn~i to 

cool. 

'9.3,:1:.8 	 81treteh paraJ[ihn oVI~~r the p]al1lche1t. 

9.3 .. 2.9 l[nsert Ithc;: pllaJ]i(:h,/:1: Lmlo ll. nc;~w c:ic;:CI]tl palPI~:r f::rrvlf~llope on wh:icb 

the sanJlpl'E: Illurnlb,/:r, C:Ills1:0]]]I/:r :nan1Ie" :and vol'u:r]]I;: lUi'll I;: lb"el;:J[I 

ilnSl::rihed.. 

9.. 3.3 	 AIR It'.ARTIC:lJlI.,.ATE FIlL;TElRS: Pos:ltiou 1:wo..i:[ld~1 rJii.mtnl::t1er fi1telr' pmpeT:: 

ill] front of the: dc::f:<e(:toT w:ithomt changI:: :iJrI geoJr[lc::tJrY, 

9.3,4 	 'VE'GE'T.h'THJN .AN1D Bl[(}LO(iiICAL IMIlIHA, e.g., j)bo.dll::rop~l, fi:l:h, Hoili!i,. 

etc.: Lomdl ~in1:u tUJif:d 300 or 150 mJ. pla:~:tllc:: It,ottlc:m OT l ..:!i·bm: M[H:rindlli. 

C01[lItilLi:[J.IE~nL De1:ennLllle lUll[]. recolrd Cbe nelt 'weight of the sanllph:, 

9,3.5 	 CHA.RCOAL C~.ARTR[DGES:: PO:iitlon c]b;1Irc)[),:al'::IlJ·tddges on Ithc:: J::ICC:: 

only of the delte~[:ltCtr 0][' on the :[hGIE: of the dc::tec::toJr a~tld up ·to jebur 

(dl::peltldil[lg on tbe: nUl:l1iber ofd:lllJcoal caJr'tlridlge::: iln lthe 'Iv/:I/:kl!y se(1 a]'[]IlJ[llld 



TBI:·.:l:I)[I~: 
1t!:".!I:!} 

[):I.I:I:: IB /2~1/[l2 


f'[Ii:~: n ,e.r:!!; 

, ':1 

Itbi;: ,::yLind:ricld mJdilLC:~;: ()ftl:u:: dl::1:el::1:or. If J:'·131 is ()1b:::e::nN~d:, :lndividu!l,Hy 

rl1:l::ounl: I::lu:h c,:mtridg'~l" lPomi'tiil)nc:~d, on fb,e fitl::I;: of t!H~ dc:rl)::GtOT. 

9 . .3.6 INf··Jf':LAN'T' S.I!~~M[]f·LES FO]l:. CE··l l fllCE··l.,/14: Rc::m~r to A,pp~:ndil:~: ,A :!ht' 

8!un]pllc:: prl;:p!u'a1tilolll Im:ld 1::hC::I:IlLk:ml SepH(rmti.on :and ,PlllriJiG!lil:ion., 

The slandard :::mmp:lc:: cDllll::al!llle::r gC:~(J"ll[J.if:tries are the: l··]li'tl;:r :M[ariI11::H:i cl[):rltaiJu:r" 

3I[JO InL and 1.:S0 [!1LL pCllyelthylc~nl:: 'boCilltlles, 2..i:ndtl dliUJII:lI:rllm: fi1tc::r pilLpe:r, a c:hm['(:oHll 

1(:HLrl:ridg';~" and a 2'" sltll,iJrJ:lI::ml, stc::,.:11 JP,:lIm:lC:ihc::lt,M[ilt~:d gmmmnm ray !;t!uMlimrds 1traC:,I::lllbl,:: 

to IJM::NatklJ[lal ][n:::I:itl:ltl:~ ofSdic:m.l(:c:: :m[ldT',;:I::bnology 0][' be::!;!: avai!lmbh: mr'I:: u!;I;)dllto 

,c:alfb:rate 1the vari,I[)o'llL8 :::tmrldmrd ,m~~onlll~~lldC::~i. 

Olfllllill olll.'·go:ing basis, ()I:lCI~: a wl:mk 1(!:te:: ch,e,d( !iOun::e: SltllLlllduxd im c,l[nulte:dl on e:ac:lI 

det,eGtor :Ihr e:ru:rgy" ,;:Hic;tc::UICY" 1::unbratioJrl !Ull[] resollutio][l" A IDon:, detai:I,~:d 

1::al:ibJ:illl::km proc:,~:d1Ll]r'I;: :is desc::ri1tII::dl Itll :P'RO,,(}~f2·-44, "CIl~lJibrllll:ion of ()Imrnrna Ray 

9.5.1 	 V'~:lriJ~i' that UM: S!lmrllpllc:~!II(:ol:11tmilU. Hu: 8a[[].,~: Sml~[lpll;: :rnun1bi::rs 1M; on tbe 

i:l()(:OI[lllP mny:iJrlgRnd:ioc:(bmrl:dil:~~I]1 'INork She:elt....··(l"m:n[[la SJPI::C. 

n c' " • ..' ,.J ,~~. 	 'III/riile: c:ounting seqlll~I:~IU:I!ll[11Ll:lnber!l DB :the: w'ork sheet :Ihllowllng Ilhe order 

tlll!!:t 1ll11;: :::mmplle: nUJ:l]I1bo'c:~ml mppc::IIl[, Dill Ithl;: :::IM:d:. B,~:giJ:l 'wi'll:! I~h,ellmlmlh,er 1 :if 

:;:tarl:ing a ne'w :;:Hlrnpl,e C:~(I'lllm:bing g;roup; oI:Jl!mr"\,{ise" :llse the nU1rnber '\~r'hich 

;[blllo'ws tjb.l:~ last :~:e~q'lll::nCI:; munllbe:~[' Ilss:tgned. 

http:SepH(rmti.on


9.5.3 \'{dltl:: the: o(JI'lltlllting !i1ta,[·t dlll:te and :th:~ :rnl(mlh:~r of 1:1:11:: gmm,ml::t..nlIY 

sJ;wc::tJ[1[)][J:U:ll 1flr U!lC;:1lI OJ!lI the: Rllldliod.iLC::Iln:ic::llJ\'I'oJ[':\:: S]hlfll;:L 

9.5.4 ]VI'/:~:IS1l1lt'l;~ mrl Il:tilquot of 1111clnp'/!:: :in ;:1 !ltllJ!ld.mrd gl:)omrwtry i(Ol[li;: 'Ih:at hmn hl::e~n 

cllllibrml:l/ld).. H.l::I(:ord UM: a:mOl.mat on UJi!f:: wOlrk lihi::I::t 

9.5.5 P'lw::e Ithe :l;ltmndaT,dl geortliI:1trywi'thtJb.l:: !iml:[lp:k~ alliq'lllI(JIt: on a !;J]lte:ldl::dl (Jre:(Li) 

dtl::tec:'/or and gammna count :Ib](' a perilDd of t:lnlie: fllmt ·wUI UII;:el: flu: n::qllLi:red 

SI::ns::iltivity of rClie:EW'll:remll::n't. 

9,.5.6 A:l:tl;:r '11://;: I(:ounti:[],g; perirC)I{ll the NllId.'f!arDRta :rYSltl;::IllI. p,;;rfbn:n.:!: ;El p',ej;ik sellel'dl 

and idlf:nti:l:iI::a:tiiol1l.PriJxt. fh'f: gmrnnul s]pl::dnmn mrld/or !it()I'I:: tbie lil~'I:~c:'tnltml on 

thl:: CllP1PllOprii!3:tl:l eornputl::][',·I::oElllpmtibl 'fl dle:'\dcc::, 

9.5 .. 7 

For greaJtc::r (;ounting c:dIid,e:l[J.I(:Y, rI::drlllC:lf: thl;: Si21:: of the test: S(nlJn::I;:, as :in 

S'/Ifllf' 93,.2. This 'II.'l:lll :al:lo'w :El g;n:lal'/I::r mrnount of J:EI.bc)l[atory sflxnple tD 'he 

,::oU1rIltc:)d iLn ::L :tnorl:~ ·Eavollabl.e gc:ollnl:~Il[y, 

9.6.1. 	 The:: Nud,ear ])Hita system pe:rI)D1mns HI peH:k: search illl1ldl idc::nIHiicatio:n, of an 

pltl()ltopeal e:[].I~:rgiic::!i. 'I111:: p!b.I(J'topc::ak rc::giOII.S of Hu: spec:'tnmn an:: iLn1:l::gnrtl::dl 

andtJbl:: area undc:w the:: ba:ieliJrll:: GOntil[lU'lUn is :::Uhtm:LC:~lmd to dle:tc::rm.:ine tin: 

tnll:: photopl::nJk a,n:,a. Isotopl:~:: illn:, i<d'I:lrlitHil:ld hy tl:tc:::ir appTI()i:!II:riate 

p:biotop'flalui" illndl ratios 1to IfllllC:h oUJ.ler whc::n lenore:: thalli cmll:: gmrnm,a phOl[On is 

e:lrniitled by a:n j,!iotope il1l 1the sanlpk:. 

9.62 	 lf~.llldlionudlid.I:: (:OJ[lI::I:~llit:ratio:rJ..!i, A" (or dc:1tI::chClu H:llmit 1b;ElSlf:d (]in 1ihe 

bac:kgrollL(Ml. ifno peal~: is ohsl:llvl::dl) an:: 1::akullatl:~dl1by ][C:tr a library of 

iSl[rtolpes iJ[1 pCi: 



Rcw. II: 11 
Dulc~: O]a';~/[I;! 

P~~.I!;I~ I:; 1],Jf;!~; , .: 

~.c: 	 .. Irllmt count Kate:" I::prm, i:n 1:he peaJk Il:r,~~a ,above: thc:~ ba:;:elliJlle 
1::OJ[]lti:llill.'lIUI 

][:I .... 	 Ithl:~ g,m:IlLllrUI rllY lI:h'llUlfIllmnel:l of fb,e rllJc\.:ioJ:lut:il:ide:l 'b~:iing :11[u~alm:n::d 
i[ga;rn[[].all/d:iH:lJ:l1:I:::~p~njtilrHl} 

·U·E 	 d,eltc::t:1tOf 1:~imilc::ic::IllI::Y (1::DIILnts/gm:n[tlu) j[br Ithe:: partir:1Li1mr photopeak 
Im]I::rgy l:I,::i.nm 1::m:lIl;.idl::red 

V .... 

'~, ,.~ I.~ .,., ../../. 

1:~ne~rmY and jrbrthe:: smrnl~Illl:: ge::()uJ.!::try, the pe:rl(:I::nt lllbll[rl,rl~!l:rllcl;: fi:1I" the:l ,ma:rnrllia 

Iml)", the:: Il:mrnplc:: H:ize:" le::I:lmIJ~1i of COlll[),:t" and ]r'I::irc::renl::e!; the:l TeSIJll'ts 1to HJ.!:: 

,(:olll'~:I::ti.o:tli date:, 

9'.6,4 	 TbI:: :r1~~81ILlt:;: an:: t~nJI,ed by i!l HI:II:: lPl!iinter lUld then trmrlmr:riibed onto lli 

(:(l][npu1tc:::r c()[l1lpatihlelh:rmlmt im:uil :rnanual dialta entry or diir1e<::tly by tH1P,e inito 

'th;: In.b::ri.m. ]R,;:porl syst,m:lll. 

1l0.] .Alillaboratory data mndl anc::i]l.lmy i:!l;l)bnnation slball be: dOI::lllnLll::ntc::d :in bound 

lab(l]~illb[)I[Y J.cl!l~books: or approlPltiill;IJ:: 'worksh;:e:~t:~: iin p,;:nna:rll::nt iink.. AlPP]['opria1tc:: 

8lLllpervisory p,mm:omnd shmn r,!::'viic!rmr 'kl:!!J[Ioolk c::n:tJ~iie~; andworkslb,;:e1:!; as reql.liin::dllby 

the T'BE··;ES Qillali·ty All:;:llCr.mrll(:e:: 1~1~[1(J~gnlJ[n. 

10.2 Corn::r:1tions to n::·cord,ed dHtlll iin It:tmbool~:s: OJ[ (lin \I/o:d:::;he,ets Shllll1 be Jil()ltedllby 

drawi:!lig; throughtJb.1e incorrc::c,lt di!11tn, '.~I'i1th a ,~;illigll;: liine and! Jrecordi.ng the date of Ih,:: 

correGtiol[] ll:nd. thc:: iinitial:;: (d~IJM: :!l',mmi(JIn 1:!1tllkiJrlg 111,;: cO:[1['ec:bion..The c::orn::<[:t dllJ.1tm 

will be reco]rd.led in an IlIlrHm:rlbi:mU.c:lllI1:i ku::atiDu :in the :inmnedimte lP:t'O~dHliity of the 

iJllcIDlrl!'1::c:;t dill:ta. 
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···~i:i;~i;::;~[;[i!i···················

I ItJ:".I!' 0 
I)ill,~:: (l:i.I,mI02 
1'1l1:1~ 1Ii [lr:lS 

'I ~=: 

11 .. 1 	 Sim:r:tple: dupl.i,r::al:l~!H !!haIl be nm /:0 nlled; djenl: requix·,mrn/::1ll11s or" iEit ::1 :cnilni:lJ(JllJj[J]" as 

n::q[uiJ'ed by th;~ TBE··ES laborll(lo][y QC prClgra:rn., 

1111.2 	 AJlIU]ysil;: blllll[JLk alll[l. spUmlll: 81~ullll b~:: Jr1:m I:iD nM:I;!!: d:i/:mrl: n:~qlIJli;['mrJ:l/:mrl~~: 0][" :at ::1 

;rnini:m1LI1rl:L, as n:qlLdn::d by the, TBE··ES hlborml:o:ry QC progn:n:n.. 

113 	 ,A :matrix !l!P':ikl:: 1::ol1lsiimtiLlllg of Il. B:mnph: !lpiJu:d wiltb, mill :11]~,propJ[:i;l(I.I;: stmrl,dimrd CN]S'T 

I:r:ar::e:alt,;[,:: w'hen pmm:iblle:)i shll]l. bl:~ :mn l~cl J[I;II:~~:1t d,il;:nt 1l1::quire:rKII;:nf:!1. 

11 .. 4 	 ][11' Hny batd:l c:olriltrolll:mrnple: jtilcills lab()J[al'D:r~I' 1;~staJblii!llttl::d quallily C:)(Ji:t1lllr'ol c::[[1:I:::[[::I 

(I'I;I/I.,··032·-365,. SI;:c't:k)][l 9.1 J:]i elr jril(i;ls to [Illel;!!: ll:p,;:d:l:ll:: dli'e][I1t ,r:C)][I1trar:t 

:r'I;:quilre[]lJI;!n1:s:, thl~: s::uupll~!:l coul.:p:r:ill:'ing l:h';lc:(m1trClnl:~dl1b<a1tc::h shn:ll bi:: lr·'~lanmlyzt::d. 

P]R()··032··27. 

11.6 	 T1M: L.nlbo:ml1:ory (l'][l',:matio][]s !M:nmagl:~r OJ[ rlll~::~:i:!!lr]i;:C:: willI. int,~:]qprl;:1: con1:rClI c:l1til:rts. 

F:ivl:~ plm~celnit of1tbe pIotted value::: an:: eJ[pl~~r:tl::d I:u :1illl:l Clul::::i,rlie IJve +2(1~ pT'~:Gi.::;iCln 

bmnd OIl s'latist:iC:~:1 alollie:. l[f 11 db,I:!ck s(]lurel::I~all.s OllltBiidl:~ lthc:: :!::3 (;I pre:,e:ision bmnld, 

'I 	 j. f' 1 'I 1 ]. 1'1'1 I '11' 'I 'I ll· I 'llj"anot :ler rl::IM llng C1J: t 11:: Cllec~: :loun::I:; s[1m., )c:: [[MI( I:~. . ,:. t :ll~; SI;:c:~ClI:lC rea, lUg a so {II. .8 

11..7 	 A COllII]I!.:::r r:oKl1trol, c:11l!I:[:t :ml:ly show t:r·,end:;; wiltbout he:lng out of,(:clllI1:rollby tlu: 

iibClve Griteria., '"I'lll!;: Laboratoxy Opera:tiions M[;m:!ljgl;:r OT <ll qlllal!ii:ierll dl;:s:iglrll;!e sballl 

iintexlP;['I;:1: ,the:!II:: trend::: and takc~: 1::orrel(:tivl;: !il::tion. U is good prac.:tiiC::I:: 1:0 iel:lvestigatl:: 

Itn::nd!lwhic:1b approach a 2 :;igJ:l1la c:nlll'l]['olllilme., 'Dveinl::l:nJ:rl:II;:nl: Jrnl!jl[I1tC::llIIUV(:I:~ llog 

shaH ble lImed to docurnmmt the OCGmrre::rlI(:C:: 1:L11dl interpret!lJtilon of tr,eJrld:;:, !UMl. mny 

c01:rec:t:lvc;: ::Lcbon 1tBlkeirL 

pen;on he/sJv;: d'E!:;:lgnal:<es willI (;:xm:nine Illw ·dl/;:cJk SOlllJrr::e :!br dle:I,i~!cts. :R!e·· 



Itl:". #: n 
Il"oll.,:: lJ:la9/[):l 
1f',cl.~~~: 1'1 'll:[, ;l!i 

1"'1' 

1(:ilLI.:i1mr~atklIl. of nJ.i~: C::O'llIli'tl;:r :mli:ly ib,~: ]M:~::I::m;:m:y.NI::w c::allibra:tiiCfns should be 

l(:onLpmred to pI'leviio1:m C:~I]li'brll.:tiiclllm '1l~1 i.dl:~rlltiJ~1r l[rLi:~jOI' d1Il[lli!l:I:~:: iin COI.mlter oIP'::ratio"IlL~:. 

Corre,(:ti'\/'Ie a..clti,olll :::haj[]! h:: dOI(:llml:Ll:mili;:d ,in nle uIa:int,enance: lloglhr tbat i:nstrUIJ[H:mt 

II ,,9\'nli::J] II. C:olltIJrt'l:ris OUlt of GCfntro[ fbI' lei giv,;:n anallysils" it ][nay ][IO't be uSI;:d :I~[H' ltbat 

!Il[lal.ysiis .. A I abel lLnuslt 'bile pIH,::I:d onIJhl:: 'ins:tnmnenl: i.ndilc::ati:rlg ills :::tatus" 

Drilll!:il~!g Hi~al'l!~r',. lJ.S. E:rnrirOl[llrl:LI:::rlitmlltl:ro;teC'tiion .Agl::I1LC:Y, EJrlvilrOIllrne:llltal: 

IVl.o:[]:iltori:llLg l:tnd Support LllibclI'mtorY'1 Ciinc:iJrl]rlati., Ohio, August 1980. Procedun::!:, 

eltclI~:plt 811/[··1. 9.. 711 I0'1:1, H]['I:: hclHII:d (JIIIL ]M~elthod 901.I "(jfmm:mi:! En;ti.·ttlllllg 

Radiol1lll!t(:llildes,.'" !Iu:mrnented fbr ltl(lm."icLqu4:~()lltS ulatri,(:es by TBE..ES techmiGml 

p'::rso][llrI.d.. 
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,1!~.llhl",PllmlUllt Sml~llllfllll;~ C'I!~,,14:U~[)!~',l·~~4 J~lln~~p:atJt'lIlti,I[I]1l1 :n;llld 

'Cltll!~I'.llli,lt::illl SI!!IlIIlII:':II.til[l]U, :ilJ[ldl ]fIIlU'jiltil,t::iI1tilllll~1 

'Dds section d~e:~:,c~dbes hOWSi:mrl.p]eB !I"r'I~: alliqlllntl::d and pn~:]l':m['l::dl :lbJr' c:hf~m:lic::all :~:e::p:,mr1:ltio:[],::, 

'11\I',::;:[r a ]aboratcmy (IDa'L, d:ISl[K1Salblll~: glloves and :,ll.m!:1ty glas:::'f~:S w:b:i]lc~: c!I:nying; out lthc:: steps 

bc::low', 

.11.,11,,1,,]1 

A.II.l.II.I 	 '\i\lrit,~: tltll:: ']['c::b::dYJ:lI:: s::m~l:lpl e m:u:n'beT Dr :login Kll~ml:lbl::r 0111. It 50 ud 

diil:]IIO,:,;l:hll:: IPlla,:;ti,~:(:':m[l:d:!hg':~ tubl:~ lu:i;n.g a Ilalb,oll'Htory :rnarldllIg J11:mI" 

.Also 'wl'ilte 1thc~: analys:is on ·tl:II:: 'tul:,I::. 

. AI. J:, :1.,2 	 Shake fbl'l: EWC[JfIJPII:: cOlltl::Eliiner 1;0 ]rJ]ilx, tJvI:n vvi'lllJ(h:l:lw 'I I) :enll ofs:arlliple 

llmimg a dill]pos!lJble lfliipc~:'1 and n:ibber bullb. 'Trll[[]Lm1i;:r the liqlJlid to 'Ihi;: 

l:al:u;:h:d sll:mple: tmbe" Dilnc~::r,eJrl1t alliqui(),ts: [Illay be: us,ed according Ito 

!,am.pll:: availlalhiili'!]' (]ir dl::siln::d dl;:h~d:ion limlit 9~I:r:ite fhe r[)le;:ls~lIJf'led 

aliiquot il1l the lalb'[),1mll:ory dllLLa book. 

A1." 1.1. ..3 	 T(!sl: tb:(~ 8llCllrliPile :!br addlilty Iby di.ppi:rll,!l: He stirri:n.g rod into ilt" them. 

toUc:::b:iJrlg 10 pH paJpl::r. If I:h,e :,llmfl.pll:: :is IllDI: ;H::idic" add sl::vc:~rH] dJ['DPS 

H.C:1 :1h:n:n ill drolPlpiin!~~ Ibo'ttl<e" tben s,tir andiltc::st again.. Add deioIlize)[l 

W'a1tc~~[' :1i:or[l ilL 'wash bottle Ito lb1L:lng the volllrllle rll::!lX 20 "(](Il 

}1.l.I,I.4 	 .hdlrll 1. ,,00 rllli of standmrdlizc:)d I::erillll[]] ,(:mrri,m::;olllitlon (mDllflilllaUy I. I) 

1[ng Ce/m{1 to the mUJ:l]pllc:: using an Eppendorfpilpet or a glass 

'II011.1r111e:'tric pijp';!t. ;Proc/::/:lcI to S,(!cl:ion 9'.4 j)C),r cbc:([J:Ij[c;:al se:pEI:[,;Eltio:rJt 

procc::dureil:, 
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Dmc:: O:lI:!!M):l: 

i PUIlI: :1901':1:5 

I.........................:~.~:~.....:.. 


AOlI,.1.:l~ 

AJ .1.2.1 	 RI:ml~n Smllrl.p:li:~s !Ilrl:: '1!::llLCih'f:din 61V[ Hel wiifhout: healting, tbtc~m, Htre 

:[iiHI::n~:d. ,][,hl:: :l:il.l;[':a1tc:: illI dri1uted to 1OOmJ" Ithl::1:1 xni::a.::furc::d aliquolts an~: 

AJ .1...2.2 	 '\iVrl:lm tl~u: 'T,::lledYIM: slm:llipll:: number OIl III nl:~w' 150 :ml] be::aki::r. IObtain 

Ithl:: tllJ·C:: w'::ilgillt ofHI.I!: 'be:::a!!:i::r u;:ing thl:: ll:rlallyti'::llLI blllhml::i::. ]R1::c)D,rd 

ithlis fi.gll[r,e: i:1l1 tllte:: llllb"D':li!IJtory :Ilotl:~b()6k allong 'wi'tltl tb,e c:l:it::lxt: J11l:1lrI1::" 

:::lUl:llplie ltllLll[nber :m:ld :!m~ll[lJl,le 1type. 

. I!IJ .I! .. 2.3 	 ·I;!lorldngi:n. III k!ood j , 'LISC:: Ili !lahoratory :;:pahl:lll, to 8C:00p a rC:lpr,::s,::n1tmt:ivi:: 

alliquot ofthl:: ::m:[]iIIP]lt:~ :Ii['lmrn :its c:o:rltainl::r in:tol1tll:: 'label,ed bc::alker. Tblt: 

si:'~j:~ oftlltl~: IllI:iquOlt 'I'i'i,n VUlt)' al::c:onl:ing to :;:,mrnpJe aVII:illa'hj]ity., ove::ra:ll 

SlltmJ1Pll:: activiity Iltnd d.lC::i::iJr'I::dl d,::te:I::tion l.i:rniit. 

.A 1.,1.2,llf 	 Re:,wc~::ig:b the: !;mnlph: 'be::~lke]' IlLnd Teconliithis groml: W,::il!l;ht :in the 

11l1boratory][]oltl:ibClok. Subtract the:: bealk,(:r tare 'we:ight and re:cord tllLe: 

sam,pll:: IIJiqluol: wc::ilmlllt. A.1s:1[) note wlrtethelr' the: sam,pl,;: is dJ[Y or 'wet. 

NI()'TE: Ifltl:u:: sll:rnpII~: im 'l1i'e~~1: lUll[] cliem! want8 resullts Dna dry ihasi:::, pl.w::e: 

HII:: 8IwrIIP,II:: h;:clLke~[' 1:1I:ldi::r hea:! Lm:mp~; 0]' in H dlr~/'i;Il,g (I'\/I::n and dry it 

be:lb]['I;: taldlllg ltl:II:: :!ilnml. wd,g;ht, [Ill rare: 1::a;::e::8 thl:: dli~:][),·twmnls ]C',esllllits 

on bOlth II weI: Iltmdl d][y ba~::i,s. In these, c.a:;:,es take a ~[i!llla.l weight OKI 

both eli '1IN:1t and II, dlry ·h:!lmi:;:. 

A.:t .1 .. 2.5 	 'lili'orki:Il,g lim :a ]MN11dl,ll.Cfl:lI: 6 IV[ He 11:['0:1)[1 Il. bl::a]u:r into thc~ sl:lI:[J.pl~: 

bealbmr" c::c.vel'i:[l.g 1tllle:: mmnpll:: 'wi.th a1bout 75 Jrnl. of liquid. Alll,[)'w the 

S:CI]tlllph: 1:0 lle:adll :Ihr 2··5 hour::: 'without :beating .. 

A.1.I..:1:.6 	 :Folld a gllam; fi~b·'m: fillte:~[' ilill qlllarte:rs llllMll]place in II. pllwti,[: f11lllLllIe:1. 

:Place the jrbnnc::1 i:ll: tllte:: l:lllDUlh of H ne\l/, polly hoUle wlb:ich has bi::en 

:[]]arkc~d Ilrt lUI appropdn:tl:: 'VoJ:u]]],e level Iltl1ldi 'whkh has 1b,::I::n 1llibe:led 

http:sl:lI:[J.pl
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'w'itb t]bl;~ d.i';m1.1t [llmrJ:le~: mllid :;;mrnple:: [LUlJ[lhmr" Fil!l)er HlI;: slulrllPlc:: into Ithc:: 

Ib{)lttl,e" washing the re:si:n. w:itb 6 I\.~[ Hel and w:itbt '\!I'!l.1tc::r. lDisc:mrd nUl 

on tbe calf! IUMll 8hal~:e tomllx. 

ll.l .11.2.Il:Usl;: adli:;:po!lablic: pip,;:t Ito dJHW' ml[ne~::!ls:l](red ilLliquot (u:;rlllaUy 110 [nl) 

J:1~[JI:m1 UM: mmlrEpl,;: hi[)~tthl" 1tnlJ[]sJrbTingit to 11.50 mIJ plas:tilc: <It::'" lube:: 

labc::I,edwUh the llim:[l!p,:ll:: 1r]lll;rnbc:w and tl:u:~ anal:~n;i.~;, H.lc:cord tlb.!;l 

J]1·eaSll11r'I:~d alli.qlllot: IUI.d the dlihlltiolll ill1f(:wm.atilol:l in ,t1t1l;~ ]i:Lborll:to:ry 

A.ll.1.2.9 	 llHi:nlg ill.::aHl:mml:led fiXI;:d olr' md~j'l]stabl.e vol:lllmul pi]P'I;lt, add I. ()O :rnll 

standmrdlizc::dll[:c::ri'lml:l I[:arri,m: (lllClllrlinal1y 11 CI xng (:e:/[nl) to thc:: :;:.mrn][):le, 

ProC:I;:I:~d Ito Sec'ti.olll 9,4 :[;)r c.Jb';:[llii,[:ml seplI]'u:tiiDU. 

.Al,,11.3 

Sollid s:mrnpJ..es. otbLe::lr than rc::~;in mre (';m,c!l]l;:diJrl 8M[HN(J']1 '\~rith b.c:atiJrlg" ·th::n a:('I:: 

fiJ1te::rec:L T~].ie fiItrmtc:: iis dihlltC:~d. to am appropriate vollu[ne" IthC::I1l1rnea:;~lllrc:)d 

aEquots !IJ['I;: tillke:n j[br vmdous !lJrlal~n;c:~s. 

A11.'1.3.1 	 '\III'rilte:: Ithe T'eII;~dyne sanxpII:~ Il1lmnber on a new 1150 rnl bc::albeJ:'" (Jbt:lLin 

Ithe~: taJ["~:weiglblt OfUMl. beaker 1Llsing mil;: :anal.ytlcal balla,ncj::.Rc::coTd 

Ithi.~: Hgl~lrc:: ill] mil;: lilLb[)lrmtory ][]otebook alnlllg 'w'jlth t]rle dli,;mt IM1Hll::, 

smrnpl.e: nllLm.belr' iUl.d slllm.pIc:: It)'pC::. 

. AI.1I.3.2	 INorking iln a hoodl,lll.~;e:: ill 1Ia;bora1tory spa1t1lI111lL to sc,OOlP' a rc::prc:~sc::l1ltative 

alliquol oftl:IC:: s.mrnple 1:[,0.:[[1 ilts ()[liIl'taiI]I;:r into Ilbe labeled 1bl;:akc::r. Tlli:: 

~:ize of the ahquot wiill vmry accordling to :lmrnplc: availlubiility" (lv·c:rall 

sall1]ple melti.vity a:nd dlesired deteclti.[J:[).lhnit. 

http:s:mrnpJ..es
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AJ .1 ..3·3 	 R,::wl::iimb :tl:u:: smrnplll:: bl:m:b::r ~lJ[Id n::cord this gro:::S\1~rc::igjb.:t bll the:: 

Illiborn:toJrY l:lot,::1:l0(,k. Subtract it]],:: lll::llikc:::r tIlJI:: '\I~reigJll't IlLlMlll('I::c::ord 1ll11:: 

immnplle aUquo1t ·wl:::1J!!ltllt. A.lsOI(lolte '\!/hl::tl:u::r Ithc:: s"mrnplll:: it~; dry or'I!I'f:1t. 

NlrrE: IfHII:: 8IUJrI.1Pll:: illlwl~:1t mmdl djent: w:nnlts rc::m:llt:i: (llrl a «:IllY bllL!liis" pIa!::I:: 

UH: Si:LnJ1pll:: '1J,,::mkl:u'llIJrld,:w :b.I::al. l.aJ[nps or ilrl a c:lryiing ovm(1 mmd d:r~/' it 

be:dibre taking ·tltli::l:ilrull w·leiigbt:. l[n rm('I:: casl::s Che c::UC::lllt wanlts rem:alts 

on botb. llc '\11',::1: im:ld dhy bas:is .. [n the~;e (:ase~; takl:: a finall 'weight Dill 

both nWI:~t H(llId l:l d:IY bll:S]~;' 

A L 1.3.'1, 	 '\Iil'orki;rlg i:ll. a lbo()d., :P'[IIII[I' Ii: :M: I{N()l J:i:orn H 'b'::akc::r ilnto Itl:l,:: :mlmrrp1e 

bc:~nkl::r,. c::()vc::Iillll~! UM: !llm:nJplc:: 'wilth abo1.l1t ~i DInl of Hql.liid, Plla,(:I:: tllll:: 

bealbm: (]in ill :rnodc:wmlm hi(»lt plate (sl;:tlJing near 2) and aillow tllu: 8BLnllpl,:: 

to Ic::ad:llhr 2 h(]i'llln; Illr longc:~r.• adding d,eilc:mj!zl::dwmt:'~:r ~lS neeess:mry.. 

]R'::Il[].ove Chi:: ~;ll(IJ(I.!P'Ic:: 1b"~:mke8r' ~m.d. allow 1,0 eoo1.. 

,/!d ,1..3.5 	 Fold a gll!~m; fi1[)lm~ :l:illlll:~(, i:n. quu:rters and pliac:!:: in a plastic :1\]]](I1IC::1. 

Pli:u::e, nile fbnmc::Iin fllll:: J:[).ID'Ll.'tlrl [llf a IlI::W 150 :mll poly b01ttli:: ·whic.h lru:m 

h,ec:~llllrnll(du::d at un appropriate volul:[]I:: 11::vd and '\vhid:l has h,een 

labc::1edwitlll tJll:: CHI:ullllHrl1lC:: allItl sarnple nU[[l'lJ"f:r. lfiillter the: sarnpllc:: 

i;mto tlbJ:: 'bo't1tlc:" '\!/'!lshbl!!: UM: solids g ]1/[HN'C)i3 and w:i1:h '\Ii'EIltc::r, 

])il!;c::a:rd the: jeil1te::r ml:Ld Tc:s:in into a raclJioac:tilvc:: soIiid 'WIM;te:: c::omtaillrll::r. 

All .1.3.6 	 Add dlc::ic:miizc:d WI:lt,mr' to Uu: bottle, flBing to the VOhlU]le [[l.arlk:. s.c::t'I::w 

on tltll:: cap and sllln~kl:: to J:[]:ix .. 

A.:I .1.3,7 	 lUsc: !l, dii8pos:ablll:: piipl::t todlnrl'l' a :measured al:iqu()lt (llmually I I) nil) 

:ti:OI:11I Ithc:: s;im:mpl<f: 'bllltIJll::, trmllmltbrri:n.g it to a 50 mil plastic (:c::mt:rilbgc: 

tIJlIN:: Labc::l.f:d wiiUli tlltc:: ll:im:lllpb:: ullnnh::r and tlll:: :analY8:is .. Rc::coTd'the 

rne::l!l,ured nJiit~luclt Iltlild ·tl:II:: dilution imtbrrlllatiiolillin 11]1:: labc:ml:ltDI'Y 

notehook. 
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A:ll" :!, 	 'Cltllc!lmlill::IIJI Sii:: p:iur·lllti.I(](1Jl1I1IMlllt'lll.rilt[i~,I:m1tjllllm 

Tbli:~: section d,eS:t:~dl:u::s tlr]l;: :lsolati,lDlrl of 1[:I::rillllrn hy prc::t:ilpitatiJrlg the Ouoridl~:" tlltl::n the: 

ltIydro;ddl~:" the::n 1thi:: oxalate:. 'Iil/emr a laboratoIY GOa1t" sa1[i::ly gla:::fll::s and di~;p()s::ablll:: gllove:::; 

'w'hi1c:: carryinm out t:r]l;: fbUowing ~;te1Ps. lIl::![lmN:il,;I:: 1C!:1:1tlr'I!lmIIE! '1::nllti,i[J:1ll "','hi:iIllwolr'ldlllll~:wll1tltl 

!:1m!', 

AI.2.11.1 A,dd de:::ioxLizc:d watmr ti-oui, a wa!;lrI botl1lc:: to t1:u:: sHlrnplie hllli,c:: to l:m:ing 

the lliq'Ldd h:ve::l 1:0 nemr 20 In!. 

add a:Plproxhl1lll:tely 3 :mll Gcmc:entratedi HI1 J:('OI](] its pllastiG::que::I~:zl:: 

clDIltaiJ(Jlm: to 1]11:: :;amrlplle tl:ibe:" Stil with a glmss: rod,. but do not llea:vl;: 

I:lb.le rod i:n 'th:: s:m:nph: hlh::, '(J:;iJlg; a deionb~ed 'l'I'atl::r 'wash 1blD'ttle" 

rinse:: the rod 'WllliJl:: '\!rithdrll(wi.ng it fI'(JiJ1[] the tll!b,,~:,. 

AJ .2 .. 1.3 	 11,11:ake a hOil.wl!.'ter Ibath by pmrtly jrillill.g a 250 [Ill or 400 rllLl beak:'~:Jr' 

w~lth 1tap w'ate:r !uld he:atitlll!l: on amodenlrl,:: hot platl:: (B:I~:1:tlng me~m:' 3). 

Plaoe 'thl:::mclnpl~:: tlllh'~:ll illl1the bath to pn:)t:~lpi:tah: (:1::(=1]. :Rmrnove: 

il:.mrnple l'll.h,e8 j[i'OUl the be~ake:r llll1id~ plla'(:I:: :Llrl a rack to conI.. 

,AI.::!.1,4 	 Eql.lilll:lze the Equid 111::vd,8 in ,mil:: :~:nlrnpl.e: tlllbe~~: i:Lndl ,[:I::llltld:fi.!gl:: 'fbx' 1.0 

:milnul:,;:s. ][),;:c:ant and d:iBI~:ardl the: SlLI]pern!lCII;: i][llto a rad'wastm IN:::lk,::r. 

,11.1.:1.. 11.5 	 Rilrl8e tlb,;: predp'i1tate lby adding approxilnately 5 Inl deionizl::d '.va:ter 

Ii[) the sllm[],ple i:IJibe j[i:OnJ ill wash boUIe. Sti.r 'wi1th a. glas:~: rod:, the::n 

riJlse nUl rod whille wilthdrawing it :fi['o:rn H]I;: 'tllbe. EquaEze lil~r~]'id 
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A.II.2.,1.6 	 I)i8801lve thl:: CI~:F:l prl::dpi:l:atc:: by addinm II ]]]J satul'u:tl::d h:m:i::: acid 

![11:::BO]) solU1ticllll, tb.lm:l il KIlLI C:olilcentraitedl I{N()]. S·tilr {:m:td hc::at in a 

'walter 1bath ifllll::c1mll):,mry) ul1ltlll the ]plr'I;:c:i]p:itmte dissolve:::. 

A.1I.2 .. :1:. J. 

,11.1.2.2 .. 2 

A I ..2..2J, 

A.dld! dl~:iloniizl::dwmt:lm: f(1[Jmrl a wash botl.lll:: to the SU:n:llplll:: tllibe: mnd 'bring 

the HQluid 111::ve:l tID I:u:;mr 20 rill!. Stilr and add c:o:lJlcl~:ntl'u:tedl NIlLICiH[ 

[ro:m a. dIoJP][ring b()tltlle: until the sohrtiion iB. ba8iic: aLm]1 :part:id.e:s of 

C:e(CIH):! fbn:I1i, :Do not ltll::mL 

Ce:lntrHbgl:: Ith,:: Sltmlf,lll:: jrbr Ill[} rni:rnrtl::8 iJrnrl1le:d:iatelly a:1itc::r the: 

pre::GI::dliIli!l; stl::p. DilBcl!(rd. the sl.Ipl::rnate into a rad'waste bc:~akl::r. 

A.ddt 5 rllli 21VI H:I:S:O'1tl[} H]I~: SIlHllPl,:: tube ilLllldl stir with ill gluJ::S rod to 

wmt'~:r ba:t]tl fbr a haJfIMJi'IU' or longl;:r to dlisBollve the: pn::c::ipilt:atc::. Sornf: 

AI,,:!:.::! 


A Ii .. 2.3 ,I 

,Il•. 1I.2.3.2 

'\1il'iththl:: smmlpll:~ ·tubl:: iirblU in the water bmth fh:rm. the prc~:viou::: :::I:,ep., 

IMlld approxinlLmt!::I.y :l~O ~\l:IJI :i:1l1turll(b;~d aJrnnl:o'llli1Lmrl ():ulJatl!~ fl'OUl a 

l:lI::a].:,er.. S1ti:r. tJven c~Dm:ltilI1Lll1C:: heatiJ11!!: in Ithe W!l1ter bath :1br 20 Jrnilnl.l1tes 

or lon:mer 1:0 pn::ci.1Pilt!lltl:: ~::e]r:lu[n oxal.ate::, 

lft,;mrl:(J:ve the Si:l[[lll:lh, hlbl:: :mld place it :in a rmclk to 1::001.. If'TI[H:I::I::dl t.o 

sec:t::li:m 6.0 tCi Jrnou][11t 1thi.:!: 'I:lnal prc::cilpitah: fi:1I' .g;r·aviirnl::ltric yie:ldilng 

lllllld! g:mnma C~[JIUllltJiJ:lg. 



TJ::.E-:mIJii! 
Rc:". II: II 

Dill I:: ll:lj~1:'Wltl:,~ 


JF·:Cli~;I~, :v. IJif ~~~; 


.AI.3, 1 Pn~:p:m['l:: .a 2,8 CUI No. 42 uHh[I::sB: jtilter p;l~pe:r dil!lC :Ibr I~:ad] sa:mple 'by rlltClul1lting 

:it 0][1. a vaC~ll.'lJ:mI. jri.l1trllLtilon ,aPPIliTU.ltuB a:[J.d ri:rl:::iJllg W"ilth dlellonL,~ed W::lt,~m !Uld 

,~:1:ha:n.ol" 

.AI.J.2 PlaGe: 1:bl~: pl'I~:pa:r~~d disc:::: :[n 4,,·wa.y pmr·tiltiorll::d p,etri. diishe!lWhic::h have bel::]ll 

:marke)dl with 81::q'llle:]DCe KI1lIl:nhe::m: (Cml l:: II.1Lllrl:lbc~~r ]pl;:r pmr1tition" bl::miLlllni:[J.g with ll]i. 

\'llx:ite 1)()lI"n~8pClndi:[J.g B';:qUl~:I1iC:I;: irnmabl::nl :b,::!::idl;: each scmnpl.e nurl1ibl~::r' e.llltry :in 

flu: laborlll!:ojry data book. The !lI::qUl~::n,I~:e Jrmmnl:u::r iindi.c::atl~:::; Ithl:: 1::onl::spondl~ml::C:: 

be:'twl;:en a lilte:r mmdl thc~: sl:[nlpb;: 'wl:dd:l 'willi h,elJ[)(l'LUJ:tI::dll[):rI it, 

A.1I ..3.3 P:lac.I:: p,e1tri dishes C~D:rlltllli:r1:ing p:rleJPan~d fj]tl~~r~:; iJ[1 an Illpprol[im:ll:lt,~~:ly :1 ()OC'C bot Ildr 

oVI::n j[br :I () lrnilnl:lt'~~B. or longer to diry.. H.. f~~rnOVI:: :p'::tri di81:u::s and allow to 1::0011 :in 

mdem.c~[:ato:r. 

A.1.3.4 'ilil'eilgh th:: HHer dli.sC8 onlhl;: analytic::al bal.:aJ:lI::c:: us:iJrlg a Cb;:IUl spatlLllla tCI :b.• m:Jcl1l:: 

the::rn.R.ecordlhis tmrl:: '\~I"ei.gbt bc::sidieIJbl;: 1[:oKJ['I::spo:nd:ing sc::qlllenCI;: rllJemb,m: a:[J.d 

s::m:llipb:: IllllIIJ[11bl;~r in UH~ labonlitory dlmtm book. Take:: cmre to n::plal::I:: I::aclb fil1tl::r 

after '\Ii'eig:h:ing iII: i:he IxmIlr11berc:)[J: pc::td diBIb. partition i[i:o[1:! '\~/bLiGhi't c:m:tlle.. 

A.l.3,5 11siIlig a laihonrtc:my !lpmtllda., take the tan~:dl :ti.UI::rs i:tl. s"eq1.ll:~I~IC.I;: IJIUIl]libe~r' order :and 

ItraLIl:;fi::r to Ithc:: V::lCllllll'lJrJ IJ[ll[)ILJ.:n:tilllg appa:[1atlll~;' 11'1'1::1: w'jltb d,ei;ol1li:'~I::dwa1:er. USiJ[lg 

the lla:boTa1tory data book to e:::tabLish 1:b~e C(ll[]'lespo:n.deJ[] (:c:: betlli'c::em. seqUl::lllc:e: 

Illunbc::r :andl :::am:lpll:: nU]]]lb~~l['" :liiHI::r I::llicb ~lll:llrl.lP'll:: :Iir'o][n ilts cl;:ntriJi;lge tlllhe: on1to its 

corrc:::;pondil1lm Hl!I:I~:r ,rl:i:::·c:,. 

.AJ.J,6 :R:iJrllll;: precipiltm!:I;: on jtillite:r w:ith dei'D·:njzed wmt,er and the:J[I. with ethanol T:mllrlsn~:r 

I;:aclt! filter j[i:Ol:lJl v::u::lll'Il[(]rl 11[1.I[nJJ[Jiti.lllg appmrmtllL~; bade to Ihl:: IluInh::rc::dl]pl::tri diislb 

partition :lircmnwhiclti ilt emmle. Pl.ace pe'tri dilslb in lli 105.. 120':'(: lbo'l cdr {liven :[1:Ir 



r 
···:r:ij.ii~::!ijijij·········........... 

R~:·~'.:Ii: (I 
J:t!IU:: 0312!lIIJ:1. 

I'lIgl: 2~i on;; 


,11.1,,3.7 RI::m.nve: pl::I:t:l dish im~ld i:llllo'w :to ':~D'DI in de:si<ccu:tor.\li/',eiigh j[illtc~:n; ID'I]llthc~: 

IlLnalyti.c:;aJl 'bal.lul.cl:: 'wilthiLI:l 5 1:lJ:iJ[I.lu.ltl:m (]lfrem.>Dving jio[[]. tbc~: dl:m:lc::c~ator.I~V:d1tc~: the: 

'w!~:igbtB ht~::~id,e tb.I!) It:orres]p>o:tlld,1lt1g !1I::qUC!::tlICI:: l[lllllrnben; in (bit!: llllhoTIl:tOl[:I' dlll:ta 

book" RI::tll:nlll::ad:t Hllh:r tOI :il:!1 O:di~!jlnil,1 piu·titton in (he:: pc::·tJd dli,!:h. 

,11..1 ..3 .. 8 '\iVritl~: a gumm(u:d label fbr lead!. s::m:npl,:: d:esig;[]ated CI::"'( '1·1, ()::··144" OJ[' both. 

,IlI.IJ labl::l.!1 :rnust C01rI.ltmiJrI lhe:: slm:tl!]l,l,:: :Il'lll:mI1b,::r and C.1.Jsto:rnel'. Fiil( eac:h l!ah,c:llllo the 

hade of ill J(Iyllon Plil[I]ld~]I::t. 

.11..11.3 .. 9 '[Jsiinm th:: laborllctory dalta 1b,(Jlok 1t·() Im;ltahHslb Cb.e cO](Jr'I::spo:tMlle::rH:e heltwel::n Slltl](lpll:: 

:rrlJ[1][\1bl::r and sl::quc::nee lrlll1:mlhm:, 1:1~!lJrlJ:iff::1[' c::ad:t fiH,::r to it::: plmnc]M:lt .and l1ix :in 

pIac:: e: wiltb i:L 2··:iJClclli pilc~:cl:: o,flM:ylim: :l:ll!ml andl 1:1 ][ly1on ring.. Tri:1J[l C~:XCI~m:S :Miy1:a:r 

A.I.3.1 (I Subtract filter t.an:: 'Wleilmht :!ir'olrn "l:imml. wl::ilght fiJr each :;Hlnpl.e~:. '\lllri'tmthe 

ditm~rc::ncl:: (rrlloullii. wl::ight) i.lll thl:: l.aboratDry data hoolc IJividle Hu: 1][lOunt 

wl::ight byth:: corn~:!;pondiing I(:mrd,c:r yieldl :!iigure (written ontlrli:) cerilum. GIl:rrimr 

flask) to {lih·taiJ]1 dlll:xnic::all yil::ld.. EIll(:lm:tlrle eerilllJrn yidldlpl::n::erlll:agl:: :in i1u: 

) alboratory data book. 

AI.,],.l.l. Using the:: llalboTatory dml:a book i~IS, Il. guidle::" 1,,::glLn :!iiIHng (]luI: 1:1 :!l~J:II:liloc::heHliic::al 

'ilii'ork Sheet :!br eac:ih SHlll1jtlllc::. i~~;llIl:lm: sa:rn]p!le nurtllher" cormpany :rumne:, IU1Hlly:::is 

(CI::··141, (:1;:···11·/14, or botl1l), l:i(]llllc~~(:.1tiio(Jin date" iill.iqlLlot "used., ::Illtl1[lpll:: tYlpl::" GheIrli:it::illl 

yield" and anmlyst's iil1li"tiillll.8. 

A 1.. 3.112 SllIh:miit :!iinishc::dl plIIlJrli::het:!1 :mtldlwork :!:IJie:et8to fb.I:: C~OUI;lt:ing Ro()][nl)[Jo:[' 
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1'~IW.I!f: tl 
![l~lll=: ml/.mm:! 
:F'.llli~= :s Ill' 1'1 

lL/li 

1.1. 

Ic:oUl:rt:ing <E:Jrl:id,elf]I::Y of 11I:u:: iXIJSrlnll:llll!I[JJt, Thl:: I::ounl:ing d:l;id';:m:y 1::s:l::abHllihlf:s.llbl:: :Il.'lllrnbc::.r of 

dli:!rinte:;!!i1'l:rl:im:1!l regi!I/:l/:n~d i;allb.e dl/:tl!j::IJ:u: IllIllllll::I.'ElGlxoni.r:ll of III O[J'lljrl.'!llllll1; lllll!l/:m:n:U::1:l1: 

r::C(/l[I];lIlc/'ed to '11:11:: lCl1;u:n]hl:w I::miitll::rl by ·1It1l!: !lO'f:tI.·C;I::. Ejfjcidlenc:,:il::!1 ::[/'/:: pl.{l,'t.tl:d liB III :fklJ(lcl:ioJ] of 

Ccmm:tl::n~ UJ;ilf:dl)bT gro:i:,!1 i2LI:plCll3ll:tI1l1ll :!lltl:t!m ·~):if:1:EI. dle:ltennim.E1tiOl:lI1l1.'1!: C::!lllilb'1(,::tted by CDlltCr!:lI:lg 

illl:iI:II:l[]I'I~:: of :rmdioac::'tivlf: sIJllll~d!llid!:l:iI:mtiilm[m 'which 'have:: bec::1ll 1::ll'apcn:ml:l;:d ltoge'lkic::r with 

V:Ell:yil[l!!llll:Jll(),'ll::l1it~l: ofe::hl::m:ic:all il~allll511tl:1 dmri1n:: !le:lf·i3lb!lCll'pti.o:1l C:~L1Jr\lI;:ll .. B,f:tll. c;:o'llln:h::nl wiled 

l~b:r.ll:r1i:LlY:i:i:lJ.g 6hem:ic:;!l]:JYE:l:Jp::n:II:IJ::lll Jllp4::r:i.'I:Jl: ll;r'i/l t:13l1:ibrll.1ted. hy pre:dlpiltll:lillig ill l;r!mmllll,['JrI 

11OJ:Il:'li!o:llt o11'·tl:u:: de:silll::rl. i,E/o'lopc:: Illl.C:llrIJ!:w~i1:h 1l![J, i;cJ.!f:l:t cmrri,er. Tbe: !ltll;[]danll it!1 :1l:II:mJ:l1tc::d. i:[J. /J]/:: 

S::U:C]I;: g:l;lOI:C1I;:l:r]l' as ill s:1tIll1plle IllfId 'i:51 I::r]i'lllnjj/:d '10 d,eri.ve (;Ol!tr1.t,;:/, j::IIici.'enc:y. 

1.2 	 R.lD1lI1tilCl.!:: <::ClllillC(lll of Ell.p1ba 13l1lld bc::-Im I~:l:mmjtl:~m: is estalb1i!ihl:d ltlY c:ountiJrlg c:ht::c:k: sourCI:::EI illl:ldl 

bl:lLllLlc:i. Chl::c:k!IOllt['lC:4:: n:::::'1l.1t!~ lm:c:: plo·tlll:lll on 1::on1:r01 ci:tmrt!i :im;crilbl::d '\,d1th ]b1Le~l: Illb.u·wiJcl:g 

1]1lf: :mC::!11CI" :1:2!l, 1:u:td. :1:3!l prl::r::isilol:l lc:i'II',!:l!:. BndcgnJillm.d n:IMI.:ings m['I:: reC::i[);[1[lecll W[l. c::onh:ot 

d:umtB inlli::rilbl::dl 'wifh l.ine~:: !lJh.o'\~dJ:lg ,t!:Ul: 'mUlximiIJI:n:I. and lminilllfl1l1JCJ;L :Eu::lc:c::pIJ:ibl,;: lewd.s. 

:1:.1 	 A,lLI1:0]J[Ulll:lC:: propDrti.o:n.lal countmm: IWf: IUllI::dljfbr lC[lC:::aSlllJ:t:::n:u:m.1t of !p1[}ssnllpba Itn:i[J. groHil: beta 

1:LI:tnlysl::H :Ibr alli. lli3m:tpl.l~~ :[I:le:di~n ... Tlh.t:l :plrl~~pl:[l'atiJ[)lll ofdiJI);:nmt B<Ell:!J:]llll:: typl~~:: imd.,e~::c:ribe:~cI i:n 

8e:pl:lrEltl~: proil(:I::dlllt['IE:B. Tllte: l:iJ:lI:il. u1tl:ll:~mlJiitiJ[lg'" im hi n 2··ilJlc]tl ::rl:l;:c::l pll:lmr:hd:., 'whid:l is 

posi1ti.;[)J[I.I::(ll lim 1tbl::C;(tUl1l!:llll!!: in:r!:nml:ll~mjt. Alph:a and lbdm 1l1tu:ndanl!1 an~: I:LI::~(JI prepm[I::d and 

nliE:a~:m~['IE:d :lJ:l 2··inch ]plln:rl6iM:1:!I .. 

http:lC[lC:::aSlllJ:t:::n:u:m.1t
http:n:::::'1l.1t
http:d,eri.ve


HII::.. mlU:!1 
Rm', li~ Il 
1:'IflI:: Il':!a!MI:! 
1'11111: '~II:I:r 	 I~I 

inErflr1Llm:t~:mjt :il; 'the::!], dlc:~te:tr:rJ:lbM:d hy cltivi.dtil:lg lthl:: C:JPKlll JCI:lc:mm:m:)ri, 'by fh'l: kCKl'Ilnll dtpr.1l:l 'I/',aJ!IM:, 

Routine:: J:IlII:ll:Eilltn:JCIII'c:n1:!; of dll::c:k !IOmn:I::!1 :m~I:: pI01tf:1c:d :mCI r:ontl'oll :::I:lIU~tll .. 

2,3 	 ,AhElorptiimJI (e:~Etl.'k:rll sdJ,;:ibHm:pt:icu:l) of al.pIvEtn 'by (11..1: i):EI!t[Xp(II:: [lMIllEl kill tbf: plietm:J:II::t (tJ:IJlI!lI 

11c:dudJCII!1 'Ihe:: t:01mcl1t li.3(IJ::]I ill: d,::tm:l:milClI::rl. 13,=: :[bUC'WIlI. 

A SI:il. Il,flllplltll !:tUl:ldll:!'IrlJil oflb:u)wJ:1 1U:~tjl'rilty of,l!.:cJ:I,,2j~·:1 OJ: Tb,..:!30 i::l pr':~pllm:I:)r1. by Il1rldiJclll: 

kno'il/xi !IlIl:mrmclt!1 Df !:tm:u:hud to :1:..:il:l1:~b. pl,'2m~dtll:~ll;:" Clllkmi,dllm;: IIlrl:: c:cll:[./'lm:l)f:d 1:1:. :n:ltl'ultC::EI :tlllllLIli 

aliquotB by I:~\·a:p.mllltt:lnll; w;iHl C:~:llrll::e:m1tr!ljtc:d UNO:1'in ,!l;lll~:m Iblll:n:b~:rB,. EIM:h l(llffhl:: l~m'::pm(,::dl 

8tandarrl phlll~r:hl::ls i..:: 1::V!!lP(Il:ll.tl:~dl w:ll!b. Y.m:yi;n,g Ul[I:ICi'Ilt[]::t!; o,f Nll~l:COI!1 B'EII.'I., This: salit hll,~: 

bel:ln ::ibol'lIllJ. IJ:) 'b1l:1/1:: j:hc: Elmn:u!: IlI::lf'iEibm:wp'tiol]], p:m,p'Elrl:i,::El ,Elll finc!::!y divi,rllEld sUt. Res:idlLJC:: 

wl::i!!~brtJ;; b~:~tw~!~::1:L 0 m:u:l 1.5 grlllel:l!; 1Il:1!: di5rtJrilbmtl:~d. i:rll 2.. i:el..:iIll l~,Lm:ldtlilllt!:, J:'To:n:1 tbl:: 

:mulliID·:[J:tc:~tl[ir:· d,::I:'E:l:nlcLnll,tifC::t],::1 i:l :;dlf.:ElbsorptilclIll C~ll:r'\I'I:: :lli It:I:ll:l!:ltrlll<c:llEld 'with 'tl:tc:: Iltp'lP'::lrc:mt 

ilils:tnll:tllE:n1: e::ffi.r;.:[e::rli::Y 1!n(JI[l.I[rtollti1t:ll;lJly de:~,:re:,mlin.g wiilJtl. :ime:;c1E:I:miJ[l,g ""11CI01[lnt Wlllig)tll:,'" An 

'lJge::h]~,ti(: c:xpnls::;i.o1[1 of IJbJlB curve: is BltCfl'lld 'in I:l 1::ollrIJputm:macii i!1 r,ldi:::['IE:nced rl.'llJ[1[ng dl:ll::a 

l:l:~d.lJli(:til[l]rl to yi.e1d !the cQun1:inm dclidlElnc.y con:clmll'0mdbll!!; ll(], fbi:: lrl:le;Ellml:edllCC~(JIlIJnt 'wc:::lgbt 

2.. 4 	 De1te::nl:lilllutiOl:m ofbeta counting IE:HiGi'E:IJlci[,:~~: !lend sd:[:·I3:h:~:orp"til(ll[J el11lCVi::!1 Eire:: Bi[m:[l.a:!' tID IJbe 

11[11::thniCIs use:d j~b'T nlpba., BI::1:u. stm:rdmrd!; !IllI:: prC:1pI:ln:d 'by dii]utillig CB.. 137 Ertandimrd 

IwllutionB ·('tra.Gc:~:tbl.lE: 1tCl N]ST'I. !M.llm':rll:!,lc:clll:lHcl[IliI(]lts ClfdM~SI:: so!tllrtilOI:lB Eire: 1::~rllJrlorn:ted ~ln , 	 .~.. 
J~IJIIIJ!l.d.:U::lts to pJ:C::PEll:l:: stm[ldllC!1:JJi: il[ll fh,/: S!Il]l.l/l ,/!:,E:OIllW/:C]I 'llISedJ)c)'lc' c:m:rnting slI:cnplll:ll,. SI::I:[:· 

abBOlrption (:!ltc'ves arc:: pre:pllll'ed 'by c:vl:rpm[l:tl:tl;l!!; slta:D,dllmd Bolllll'tilO:tlS wifb. vat[yinm wl::ilmh'ts, Clf 

Nn.:!I()()l sllLl.1t!I, BI::tm dM:c:k !IOun:IE:B Eire:: C:~:lunt.r:llllroutilclC:ily IElncil HMl n!s'll~ltE: Im:c:: pl.IDUed em. 

C:lol[Jtn)1 c:1[lll([~tB, 

l()]j:]~~J[]NTTJOINS 

3.11 

http:tra.Gc:~:tbl.lE


TI:lt:··mlO:l: 

I Itmr.":1l 
1:':IJl=: 1J:I,:Z!M:I:l: 

l...~:~~~::~.:~.~:~~..~:~~................... 


4.11 	 .AI: 13, J:[]:iniLI:CI.'lllClll, pl::r!lOl:u:te:Jlpl::rj)i)liCJ(/xiltl.grltlilll Jl':roCe~:I.l:Il:l:: Il,[,I: :n:~:f1:lj:n:d 'l.OII.'I::I/J[ ftli/: :lblJowilJ:tg 

pn)itl;~c:tive: I:qui.p:mll:mit: II.abQrl3:tory C:~D':!Ij:!I, !113tn:~ty glaBses:" ;and d:lBpoHabl.I/: g;krvl:m.. 

4.2 	 'i/lrbem 'llIsi:[].g: (liT pn:pIl,dng l[1;:agl;:11I'IllIJhJ!Lt C:)tlr.[l:sis·t of C:~:ll:Ice1:ljtr13:t.I::d c:::m:mlti.c. Dr ::ldd :[[lll:tc:~6IlLli;: or 

su'hltio:nl;: procll"ll.dJI.j!! I:::/:I::eli::::i'ln:: hC:lEd:, 'Ut,,;: 13UllllllY!11: I::: lrl:)cJ.'llrirl::dl jtll> 'i\l1::ll;r 11:[1. Ilrp:mm, C/VI:l: :b:is/l:ll!~r 

:1i:ibclIl'atcrry 1::0 Elt 13:nd mLI IIppn:1jll:dllrh:: :1iM:~~: ili:ldc:ild over himllMm mdbly mli:lBSI:~::. 

ltlood. 

4.. 4 M[!:l:DSs (M:a1tl::Kiiall S:aj[c:::ty IJata S'IM:C::llli) Il:['I/: Elva:illuble inlocm,tilCliltl.S GC)lllv/~:1[dl:mlt to 'the: 

J:nltwrll:lolriies Ilm.din the: S::lff:lty JMllCIIJIl11il!(r'l!: ()ffkl;:. ]R,::fbli to 'IJell::::e: Ei:ir 01:1.111::[' Hpec;.:lJ[ilc: :sa:fi;:ly 

:LJ:ts1trur:.1tin][]s jrbr cib.I;~mdl::Elll!: :and liC:~~Lgl::[]Jtl! .. 

4.5 ApprlJ>p:rial:<E: ][IlCc:~c:lm:tiilJ>:n:;i, ELS !!pc::I::iJill:d i:n.IllII:: 1.ubonrtory :Radlil2ltion P:I~(JI/:I:~c:~I:lon if':rogl:l!:m 

(RPJP) M[Il:rltll::!1,. wiil1 lw :fblllowelli wl:u:m,l:umdJliJrlg :c~adio;:u::ti'l'e:ll:wlll;:ri.all. 

::i .. ll S13:mpll$ wl,Li.d:L l!lPP'::13,r /:0 bl: hygrCl!lI:)t)I]liic:: Il,r~: dldl::d ag::rin ullid.l::r lbl;m:t 1I:LJ:[].p8 just prilor to 

C::01IlJrI1irlg.. 

7.. JIAl:tIlJlystE: JperjjDlrmtinJ1: Itbis prm:.I::clJUlCl:: lrlllU!:I: belrmi;[lelll, q'lIJ:ll:i:fi,ed ;Elnd c:t::lti:fi:l:lc! iII ac:ccl:n:lanoe 

willi tb,;: TBE..ES Quallity CI:Il:tllrC:lll J~\~[I!LIl[llmll ]['\1{L.. 032.. 365, Sc::cti.l[)l][]s: 2.2 tbrrOlltg)lJ. 2.9 



I 

I"'~i:i;~;i::;;c;i;;j"""""""""""'l 
I ItJW.:':O 

. I:~II;I:: mll:WI/);! ' 


bl.d.'ll'~ii'VI~:. :PHICC:dun:: BJ~II:II::lj[il~: ltnl:ini:CI,g duD,,::1:U:[]lm:II:ELI:iol:1 :i):m cllc:migJ:lllltC::d Im,al:y:~ill;: ifi 

1[l:llIllllIIJ~tiJM:cll in ltbc:, Q.A IDnilC::I~:. 

7.2 	 }1J],:aly!:1:!i illl trnillxilClg XI:!lll]! pc:dbn:cl. Iltlll!i J"n:u::f:dlLIJ:I:: OII]Y 'ci,/ld,lmr lthc:: cHJrI::c:~t :mlC!l'l:rviskm i:u:ull 

o'h:;:e,rVilrt:iCII:l of :EI $e:niorf::e:dhJnjidlltCll c!~:rl:il[i,e:d 'to J'~::rlhJ[ICIJl thi.!i JII:oc1;:dmn::.. 

II, 

'" 

II A.JI:rmiol soJi'll.ti.,o:n. 


II, 

I', 

'., 
II 

I. 

,AnaJlyl:Lc:;;Ell bllJlmclcc::'" 
II' NIS']['·,tlC13L(;I::albl.e: 8l:m:lcllmcd :;:n:llLltionB" witb 'c:c:[["tit:iC:;E1b:~;:: AJ:Cl,,·241 (ibl: a111:ibIEl), CB·,:13 7 (jibr 

belm)! ...... others 'C:llllll bC::IlWl!:d tl[l aClGol.:tllCl.ll/lidate c:J,il:IU/: l"eq'ldrm:lJlf:n1:8 

II CJmmiical Hllllt Bollut:iOlll, ,e:.g.. , (]I.] mhnL fiOdiwCIll c:m:bol.:lII:tJ:: (Na:.:C'O:l) 

'1 Eadlt be:'tn. l:~DlLlnj:,m: 'inB1:nmnc~m1t, ~l.;g;., low ll:~vell gllJ~: Ho'w plCopc(rtiicm"a:l'c;OIJ[[]iil::n; 

I' :Deitl':/l:i:!);:d '\~I':Ell:lm' 

II Glass m:irri:[],;g :md 

'" Volwrm:tric gL/ws'war/::, w; :Cl:I/:/;)c!,::cl, to. Ob'/lltiJ(I!;IJEtmd,:m:d :!ccl:ivilti.I::!1 n'e:ll,/' J."i(}i[)(/ d:PlCIli 

"1 Ce::rltri:/bl1~e: hlbes 

II Fillter di:::C:ili 

I. Ny1c:ll;l pLm:lC:::bl::'t 


'" M[ylar ttl c)[]ve:r' pT,e:pncrl::cll pLm:16h.I::t;;: 


II NIST..'tJ~n,l(;I:~abll:: :;:t::lIlld:m:di Ilo]lmtlmm. of die:SI:lrc:d In/didi::, 'with c::mrti:/ic:ate: 



;~~m'.I!I: (I 
Illlle:: cm"~!I,ICI:l: 
:F\~II!): 7 III' :14 

III Can~il::r, 11.1,: (llf::[illllf:dilLl OV:: r:!ldj'~N:l:lI:m~lii,m!~1 P:l1[)I::(:d:ll:r'I:: 

II (Jrtltll::r reagl:m:tll" I:L!I :tMll::dll:d j~br PI~I:~Il,:m~mtjo:n. Ctfl:hE:I:inllil pr'Elci:p:i1:ate:" 1m; !:t!llmdiJ~I. HI.IEl 
;('IElS~PI::I:.ti.Yf! rEldiod:U::Il:IJiC;!lll J~llrol:~I:dUI~I:1 (1: .. /1;." jibr J[..13 Jl , JJ>:C1E:I:;i:piitEIti.Oltl ofp/lJll:adii IJ[IJ[/ tocl:ide: 
!;(::c:ti.ol[l of UM: ;rmdi'D:todi:cllfl ]:m()~[:I:dm['I:) 

Th,el:aboraltoI'Y l:Il,m:lll.mm: or ll. pc:m:mI]JlltlC:: dlf:ll:.igna!tes '\~dU p,mdbrm. ealiblC':atioJ:m. 'T1tlim i.s done 

Oltll:;l:: ];1(::;(' Yf;::ar :mlldi Whl::rJ1 cCJmrl:rolll:illiudl!iJmlli'[:13(tl:: t:~I:J:idellLcy dI13tlllllifl;.. 

9,1..:1 	 IOh·/ai:n.lIJ:1 NIST 1:[~acl:~!lbllll :ElI)!Il:Il:llIlrd ):lo'l1:1tion lo:f'Am":i!41 (IJmr /I]pbll:) or Cll.. l.::n (l)br 

b'eta). OtJrll:~r liIUC:iliidl:~!1 lil:lUY 'bl:: um:d IClll !:tandluds: iJll onllf~;r 1:1[) ac:cc]I:[]][clod:altf: ciliie:m.1tl!' 

re~q'LI.:iremjLc:J:lt!! .. 

9.1 .. 2: 	 IJi:tut'Cl the:; !;t!ll:ld~3trd qtll3,crti:ll!Ll:i'\ll~ily :tm vohmnc::'trioe: !!;Iam;w Elrt:~ 1i[)i obtniml ~lml I:LGltilvity 

( 	 1l1f!1:U: 1. 000 dpm. i:n. III jfi:IW 1fl:l1 V61Jt1l:[]IEl. K.t::/::p II. rC:J::orcll of all clli:llJtioJ:l!!in fIvE: 

S1tllLlldl:ir/l.s JLO/li 13lkmg·Vi';ltb IC:OP;II:II IDf/J:II:: l)f:li1if:il:,at,e. Entl'iJE:ll s:hm:il.d 'blecllate:di 13Uli'd 

iniHllJe::d .. 

9,.1l.::I 	 L:abc::l1.0 lCl~l·mI.Ol:l:: Ji:·tai:[]Je::~m :!:I)m~il'[:CJ"'llllitj:ng plam:J[II::t,,: 13t1lldi obtailll 'the:lr tl3tre ·11.,d.g)tlt!; 

uHing 13m.I3l[II:Llytic:l:ll.l:mJlmM:I:~, ][I:ipl:1: 1::q[ll.al13JiiqIUl[)ltl! ClIfdiJ1LIted !:ta:rldI3trd. 

1[I:lpp:m:ldlmat:d:y ·1000 dpm.')r i,llelo 1::ndJl, 

9.1 A .Adell v~lcr]lil1i!!; lltC110un1:!1 JlIfl:l~lImmiim!LI !m:lt I!01:UtiiOClI (e::.g." N'EI;1CO":I OJl ml:rnL} to Itb!:: 

pLm:te:~:b.I::I~:1 SIII.dll tllLaJt lEI r,lmiidlllll:: 'Wll.illl;b,t rang:/: ()f 0 .... 0.. 15 g (tDlr Il;n:~ElI;m~) ill: 

lrl:~pr'm;l:mrll:~d,. Add II. dr'Djp '[llf 1!lll~rIJlm:11. 8olultion to cladtl ]l'lanclbl:~I:.. 'them. add df:~it:ll:IiizlE:ell 

'w'alter to 't)]:iing; UJiil~liiq'Jti.d l,!:v(:il. ·10 1:llLnt lIm~IIl;Ill:1' obtnilm:dwbe:n pn)cl:~mdng I;:a:rnph:il., 

9,.1.5 	 EV::lp(Jlr::lj:,~: 'th~:~ jri.llll::d pLm:u:Jh.J!,1:!lltlll dr:r[l.em,und.l::r heat Imml.]pB. AHtD'W UU:J:I]l ·to GOo!. 

J3[IMl. stOTIE' Itbem:t :in a l[l.tI:llii[:~c:mb:m'.. ]~te::.. ·\!I'ei.g:b 10 di·E:tenmiJrll:: ir1:miicl:llle: m.l:L!:!l j~br ellLch 

p1m[Jd:let Il[IMl. re:'r:olrd 'tl:u::m:: l:i:!!IlIl:I:S. To dlE:tE~linl:ilLle:: w1rIl:~IJrler lrIlIDi:!:tlllre has 'b1::I::n 

a:;I!;i:rni1l3(tt:~d. by Ithe: n:~::idu[::, -mIl:: we::igbiJilg olperatiolll n:lIlLy l:u:: re~pe~al'E,dl at Itilll[]l::s 

dUrilllg 'Ihe: cal.:ibl.'llitiClIll pl:~rit:,d 

http:l:Il,m:lll.mm
http:IElS~PI::I:.ti.Yf


nn.II:U 
I:IEI'~I: Il1:ln:!Ml':1 

...~~:~!~~:..~~~:~~~.~.~~....................I 


9.. JI ,,6 	 C01m:l1: l~bl: I!Vll[prXl"atf!d :::IJ:llllrtm:dfl :lbr lIlPJprl:Jl!:iJrJ:1111tl!ily 5i() :mirJ:!l:r/:!:lll (Dr] O,I[)OO 1::OW:rI::s:) 

emr:h [Ji1[l1:IJI!!~ :b:u;1tn:mtll:mrl:lo hl:~ 1::llJihrmb:d.. ])I!lll:nni:rll:~ dpJ:rI. ofd:ll:: s1tmn.dJ:lrdls: :~lt COU[I!t 

til:lllf! "by Ilt/l';plyi:[I.;g 'Iltll:~ dl:i1c:mll fll.I::llmt 'l:r1Dm:1 j[1:~11i!rI::mr:j:l dmlm trll t::Clunil: rllmtl::.. C:allC:~ll:lml:l:l 

1:)Cl'lllUtl::r 1::I:lk~il:~nr:y 'by m:ibtl[lM:ti:[lg ha6k:glroumdl t::O'lJ[mt :mll:<f~ {'[:PI:tll} lti:om. 1:lv:: I::ount ratl: 

oftl:ll:: S!:13m.dl:trdl (ql'l[n) 1:[llvd. 1lllim:t dil'll~idilllg b:r nJl!!: !IJ::tivilty Of·tl~II:~ i;rtlm:ldlm[d {d]pl[n), 

9.1 ..7 RI::cj[)1rd p'lallld:II::llmn:: IWI:i.igllLlm, HIli!!]1 '\~/'lf:i!!;b.1t!l'1 13([11>[1. n:mit:h:U::I:JUU;~:lf::i;: on :!l 'Wi[JJ[:~:: shl:mt. 

.AI;S~(]I n:~c:ordt ltbl:: idl::mfilly e>f fh.l:~ :m~cltiomc:lti.·\/Il: Ertm[Mbu:dt UHI::dt IllIlLCI: tilt!:: aJi.cl:1l101tH Il!lkl:~[]~. 

[Ilvc:llilldf: II !:opy of·thisl i;:'Il.if:I::t in itl:m :[]:ll:ti:n1tl::1[II:tlllC:~:: kill; of1:bf:: i:IIJSrlnlltnl:mJts r:aHblrmli::rL 

AllHO iJ:II::lltId,:: Hl'f: iml1tI.'[Xn:wm.!t lpxilll'tm:tl: jfi'[J!Ilrl 'the SltllwCldlltl"ds,EllCld ·the 1::/l],::llJ,:clJ::lit 

9 . .1,8 Pl.o·t COU1:k1:ing 1::j:l:idl::I;lCYElmll:ins1t n:8'idxlI:: l:IlIElHili. Fil: II. :IlLlIlrl]tll:m[ll:l1:it::IILllhn.I::tion 1J:1 HII:: 

dlllta Il:II.d. dnlwi:tlilB :intm[prmtivl:: 1::m['VI:: OJrt 'Ibe pint.. RI:~!:onjl 'tl:u:,'pl.nt m[ld ·tb,:: '::qlJl!lltilDn 

of IthI:: j[i:Lm(:til[)J[lil[1 the:: i:IIBtl[t1l1[11::1:l1:1l:113,il[lJtf:~[II~t[JiiC:I:: !log;.. bnpllf~l:lJlf:;ltllt Itl:II:: e:)CJI·llmt[(m. i:ll. 1][11:: 

1::CI'l1lIl~m1:l:~[' p:rOgl:l:t[l[IB Illm:d iJ[1 d::ltEll[t::cI~'llI>c:tkm :SrtlUc:1rI 'tb!l.it: Il. S13[IJ[1.1P1le: 1:IC:lti.V:ity wilH be 

·[:i3LIt::I:ll:!lflf:d ws:ing l:ll::OllL[J.1ti:n;!!. dlfi.[:i.m:14:Y Il.p:propria/:IE: Ito iiIJ:: n::Hi.dlM: :mam;.. 

Tb.I:~ IlIl:bOl:13[tory :rJ:lll'[l.::Lgf:~r· or II. pfllmOl:l ][11:: l:lC:i;::igJ[U3.te~~ w:iU pedbnJ:l el3ll:il:rrll:ti()n!~, 8tJ::p 9.. :1.. 11 

t[delte:m:ti:n:lng e:;;.. 137 1;:JIid,::m:y Elncll :;.IC:I!JilClgk) olbltll:in V::l/l[W:!: :1bl: o:tl:tl:::r m:tc:lildleil} m.'llL!:1: be: 

PI;:rI)[)][l[ned at !le~:ast once: a :l!1::mr ,!JCId w1v;:u c~mmtr(]ll ChI3.ds: iJ[ldi[:'3:b:: 1::Ui<::i.'f:l[II::Y 1::hm[lgl~:s .. 

OIJtll::r slte]ps (prC::;PJ:rriJaga :1I.t:lW i5~tllrllidl:[rd j:d: ll. l:lw:lli.,cll;:)1 J:/li'll,:rl. blE! pl;:rfbr:/XII::d WCIGI:: t:~\lery ::I 

9.2 .. 1l O~b1tldn an NTST trwr:I:::abl,:: :srt13cllIdJ![rd sol.utii(J>II. nff!J.I:: m;u::liicIe mrlt:! II copy of its 

1::C::I1tiifiGate. 

9.2.2 	 Di:llLlte llbl:: mta:ndJl(rd q[llmnt:iLativc:ily itlll VOhll[lllf::1tril[: g]!EIl;sl/i'm['I:: tD olb1ta:in an :ac:fivilt]1 

J:i!::l!ll: lOOO dpm. i:[1. al)::w InJ VnhU1[II::, KI:~f:p ,CI rlf:I::i(J]~d ofal.l dlillmtiOltlS Ln. fbi:: :::tm[It:l;uds 

1:cll !!: Il]ong wiilh n copy of tiM: '::C:([1ti:liic.:ate, EI1LI][ie~i: shomld hll: dJ:lted m[ld ini:f:i13Jf:d, 

http:l:lC:i;::igJ[U3.te
http:tl:u:,'pl.nt


···:j:ii,i;;:;;;c;;;;j·······················l 
:ftlw,I!':tl 
:tl~IU:: O:~/;!!IIII;! 

'f'I~i:I:' !I of I'I 

9.2,.3 	 N'n:t:II:lIllny 4 Dr '11lI()]r'I:~ il:tmll~dlmtd :mu:n:lI:tl,!: 12tre preplltrl~:d IIj: 12L ·titmu:" :P'ilP":~t aliiq[ll,olts (]If 

d:illmli::d!;I)!tmd,m:dl iinto c:I~:l:Itd:lj~lgm 1:!Jth,m;IJbi2tl: B,n: wtlllnbc::1I',::d ,!;C:~q:LII:ll:tl:illLny. T!M: 

IIJli.q:!l,OltJ;: shOl:ild :reprl::::I:~ll1t :lMllln,' :1.000 dpJ[J:[ at fbl':) 1Il[1,1ticipmtc:)d /:)D,'LIJ[llt ti:rne:. Re:cordl 

UM:alli,qll,n1t lL1S:I::lll 0]] .a 't:ll~Hbrmbcml dll,tm 1l,~hl::c:;L 

9.2,4 	 R,I::f/:~r to 1:111:: ],lMl:ioc'btI![lllil,:1ll1 PI111HCumli'llcrl:: '/klll all:: nu6I.klc:: be::ing '11::!lte:d.. llsi.:ng EI. pipl::!:, 

add ::rl)m:u:la:rdizl::dll::u:miic:::!' h~, 1::IIdlL tIILb"~:,, The: quul[ltil], of c:;m:J[iie:~I' 'IlL1,I:Ly bl:: di:EJ:li[J:ti,:!i!M:d 

j~i:mlJ[l t:b,:at i:ncd,1tc:::lbed in tklc:: ]P![l:~I:)llc:h:[J:e:: BO tl:lIlcl: Ihl:~ lCl;:BlIl'tilJLg :::bm:lllllm'l[( 'wrll c:~m(J.:tJlLin II 

l;)]:C::I:llpi'tmt'~: ltlllllSI:: wlrllidb, i!: 'typi1tm:llh:[' fbi:l :m:mLlysicB,. FIJI:!' l:m~Il:lI:Iph:" i.f J[ .. l31l yi.eJlcll~t an:: 

typiir:mUy 75%1,IJrm'I::e:,·:fbudl:m of·lJtu:: 1~Ul)tlml. iodide: (::m:ri'~:r Y(J,llLllmll:: I1(liELY bl:: 1:IBI::lll'l!Jl 

pn:plu"i:[],g tJtw: I··13 Jl stll:[],lc!J/ll:d. lR'!:l:ord 'tbe: Prf!l::i::II!: vOhll:J:u:: wlI::cil i:LJlld fiVE: oGlltlTi IE:r 

4'1 ,., ,. 
,1 ••I....l 	 ,Add. app:m:!:i,rJ:w:tl::ly 5 J:/l~1 Illl:i.ioJ:Li:I:c:d Wll,tl:~r tD 1::!Ich Itube:" and still' w:ifh a c:!I::a:Cl gli:ms 

rod. ReEfi)EW tD Ilb.l:: :mulliod:u:mLliic:~!Ll pl~ll"r:I::(hljl'IE: toiiincli :i1:l!;1:rllLc::tii[l'W!: :Ii:m :iiil1lull 
,.. 

pn:d]p,i1tll;tiolCl. For e:xim]":Il'll::,mli:['lll:11~:plltdnm :Eln ] .. 131 ::rlml:Ldmrd ndiE:r Ito the: 

"PlL'IE:dpiil)at:iolll of 1Pi!l1~IIMl:i1m:I;1 ~lodtidl::i' sec::liion ofthl:: rllud:iolLoclli:rll:: :procedure::" 

9.2,.6 	 C.arry ()'LIlt the :!i[nllJI :p]Ll::dl~liillEltil:":L ItIIEmt:::dbc:d i~rli nilE: pj[,ol:~ed'll:r'IE:. CO][I.IE:C:'/ the:: 

pre~:;i:pita'lc:: (]In lI. fillte:r 1(!:i!l:lr: Emull dl::I:I::rmilnf: gnr\limClI:~l:dc:: yi~::lld i:m il[ldilcmb~:d. l~\lrcJi'lUl1t OXI 

l3L nyl.o:[], pl.:ELJ:LI:het m:lI:ll::0VI~:1' wi[ll~l. :M[y'l::LI"lllc1c:ordling to Ithe plcl)c:ed1ul::. Rel:;ord 'filNe::r 

~t;l'['I~: '"re:ighl:;:, :!iIMII w,~:il!liblllSi, :m:ulll:hm:ll:iclIll iie'ldn (]I]]: UH: calibrmliiolll da'tllL BltH:eL 

9.. 2..7 	 C!lI'llJEI.1t !ltll:: pn:pllJr1::d :;rtllLJ:LdlmclilJ!: j1br :1 CI rtl,inutc:~:: i:n, a !l:llll!l:'II:~ 11:c:n:II:Lf:,m: ,to dl::lmnuint;: 

unUbnnity. Divide:: ll:ad:t J:rllllllld,nrll['ll COUIlt'1 b:r it)l yi!el:d lUll(]. 1:~1l,:mpmre tl:u:~ qlllotiJ::I1lIB. 

R.I::jl::c:,1t a !;Iand:anll iifiilJ:i l::!:rlJtml: ,dtU[l:i:~m: j[i:D:m nil:: 1[1E:~;t of1thc:: group by 3 stanc:lanll 

d.1::vi i:l1:i (I]m; (3 .J:iii:) O][,I:[)~m[1~'. 

9,.2,8 	 CO'lll[I1t a::li:tJl.d~l'rd i:llclm6b dmlmc:~tl:l:r 1:01 bl:: c.alli'fllrllL'lc::tll :fbr :01 :[J[dnixnurll, ofl 0,01(}0 

c:OlLlnt!L. RecoreI 1::·(llllm1!l:tI' Imm:nlb,m:, :::Ilm:tdlm:d 'IlCL1J[I:lbe.JE'" C(lI'll:llit:ing Iti:tnc::, oe:01:l/;il:i:,. ;3Ln.d 

http:IlCL1J[I:lbe.JE
http:C!lI'llJEI.1t


UU::,·llllll:l, 
m!~i, jl: Il 
l:Iul!:: 1l!:!I:mm:t 
1'111111 II~I Il,l[ 1,1 

·1:orn:~[:1:il:IItl!l lotlac:: lu:1:iviil;j/ dlm:ivc~d 'by dliJll:[tiOl:l. Di.yide:: nc::t 1:1PJ:lll by I;:"tmnud:ard dpl[!ll liD 

d~m:i.vcl ml:!idimlll::~r. RC:~::(JInl.l3~1ll dm!:i:l :iJ:l ithc:: mlJ:liJ[ltm:ll3[!IIC~:: liog oflthc:: i:[JJ;:·tnll:JMlJClt. 

9.2,9 	 I)1::I:,::n:n:Ll:u:: Cu··137 c:::!:lildc:m.I[:Y :Ibr the:: e:elJ.'lI:11.1tc:r.r'hy c:::m:r:l'ing n'll"t i:rl:l::p 9.2,,8 uiliing 

Cs.. 1.37:rIJ!lllldLm:d:t 

9 . .:1.. 1 0 CIEllc~:Il:mtc:: !mld Tlm:~mld !In eni.d.C::J[Ic:~r [n.-tiio of1tllmmud.idc:: undc:~r"bm;1t to that of C::.. 137, 

POBt :Et :['I::'tis,,::d li:::t of C~D1l11111:c:]r cd:!i.,c:ic::ndl:mji[).ir' u::ein data n:d.uc::Hou. 

9,2.1l1, 	 If El ,c:ounb::r rn:ll~::1 hie :11::C~!1111blr13[tmcll WltJc::llI Il1t13:ndmrds jlbr 'vI3[riwm;,ll[III,[:1Iidl:m m:I:: not 

:EIVII:il!lkllle" c!llli1brn,tl:: jlbr ell .. l:::!7 {S:te:rp9.2,,9) IImd iElPPl.y nu:: llllle,!!t rc:~[:C:~[]Jt ,clHi:c:iic:::ncy 

nltit:Jll: to cih'tmilll v:3tl.1LlI:m :I)mr 'tl[IC:: 01]l.1::I: i[]1lll:il:idl:~::. H.IC:C)11ITd. nIl. de~~tl3tiJlll (]tf c:~akilbll1:lt:loJ:l i:lllid. 

e:f:fic::ic:m:i(:Y dc:~renl:d:lMl1:iol:l :tn 'the: i:rIJl:'tJn:lI1rl.lm:t1: l:lli:!i;111tem::tIllc:l:: llom. POlllt:El TI::viBc:d.l:imt of 

OI]"11111tell' e::I~Ii.cile.nc:'iI::!: 'Ibr 'lIBe:in di:EltEI. r,edlJlc:~ti,t[lt:n" 

klgbClClI:lm: em :clpproplriin.1te IlirCldm:he~;:f:s i:11I pf::l(lClll!1rll:~.lllt ·ilclk. Al~Ilf)]:OP:ril:lf:lc: :s:up"m:vi:s:cI'l"Y pe::n:oIJ:rll::1 

Ilh3~lll J:e:~I/~ie~~w :lClgho~:,l!: 1::I;rIJrile~:: n:ll.d woduih,el::ll:: 1M: Jrl:~q:ll.:lred 'by l]tlC:~ 'J['BE..ES IQn:aki,ty 

1.0,2 	 1():m:e::I::1:iOl:ll): to n:co:rdc::d data i:CllogboCllm: or OKI :w{ltI:kll:tll:~e1t1l !:hnlli. bl:: J:lntl;:cll by ,clJraw;ing 

'l]tmOU!l~h, (b,c: :inC)Dlme::ct da'la witHl El:rilllglie line and ll'I::c:orcllilllg mu:: cila:te:: of ,the:: c::oHI::c:tiiol1 Iltlld 

I]l.I:: iimiltiall!: ,[)fHII:: pl:~miClJCI :cnujkiillLg (1M: Ic:orn:cliicli'IIL. Thl:: 1:)[mll'I::e:~t dl:ltEI. 'vi'illl be:: rf::I::onllf:d in mrl 

1:IJ:llll[IJibiguCIllI!I ]oc:::al:ioJ:l j:/Ji IJl:I:l illClJn:wd:ill:tl:: pmm:tllCliity of jjhl:l :il~u:~:m:c::c:1t dilrl)a. 

10.3 	 EU.l::h :;'ltlul:d::lrrlllistsIJru:: m::lIJ[ml:Ele::tun!~r c::ffhIE: 1IJuc:;'1iidles" lib:: IC:I::rliJ:icll.:tc:: IIIJlIJn.1be:n:" IlflllcHeJies." 

:and 13IC:ti'v:itil::H of 'the:: IllIM:Hdc:~:: 1311 !I rej1i:rrm:tcl:: Ithnc::. T1rll:: C()llllrlting of the ::rtan.dardls !Il1"C: 

n:~:;o:rdl::cll illl m l!Otg c:ontai;niing UJ::E:::eqUl~mlti.aJ: llill:ti;[Jlg of e:~\lI:tr~/' Bilcmpl.e (ind.1lldi,ng 

badcg;rollmds Ell[ld Il'tllt!ldmrd:::) by de:rt~::[:ltor se:~dllLI Illl:lJ:lbm:•. The: :srlJElit dmtl:: i3tlld tiJ:lu: Elnd 

durntio][l of C:1[)1lll:tt 1l:1':;: ][I::c:orclie:d,. Tbe :;~p"m:.1tn:tll:l ill Bto:['I::clll3md 1Jr1:lIIL!ljli:::ml::dl1to vmrious d13:ta 

http:UJ::E:::eqUl~mlti.aJ
http:cd:!i.,c:ic::ndl:mji[).ir


I;~m'" li~: III 
1)1111:: ,tll:/,mm,t 
1:':lm: II [If" :1'1 

'Jl'll,,'JI (""1["1 J ]1 JI'"I'" /' r"' (")'I'"r"I"I'!' r"o'I' I" ('11['/ 111' JI'll"l" """'I"[)"/' j ]"/ (""1"'J~ I."~ .1<'1.,. ,:,:1. 1.../,1 ~ ,,~.t,',"., ...1: I.~ .A.,., , I, A.:":,,.J ~ .•"I.,.I,.. j, 

C(l.utrol of !!iml:~:~ :!ilphllL :m:ll~l gJ:l:1!l1l: bl~rtm 1:~t]lUltl1tI~::rB ii!: l:m1tll:b:li:~bE~:d by ac[MlllYjdng d:te)cJi: :m:lun:I::!; 

13~[MI, hlJ:lnk!l" c:(J.:n:llflll:dl:lg ·tJ:II~: l[I::clditIIL!!iH 1tlll 1:IM:ilr 1:IC:I::I::p1tIUli::I~: n~:g;iol:ls mtld p'lotl:ing 'tJ:II::m O:Jll 

t::ClIJrlrol d:ll3Jrts., Thl!: cihl::I;ik B:O'Lllr!;:I!1 j~il(/,l:Il.W:ljjlClit:lnm grmlJl bf!ta pI!tr:l,i:lmrmml::I!: i.1I o:rMl <D:Ft:be 

1():~ .. 1l37 J:[J,I:llLlnl:S d,:ml:;dh::I:l in 8El~::tllcllll 1.:1 .2" TJ:II:: t::ll,I::c:k sourCE: 'I)Dl[' ul(mlillm:t:ing g;['IDI:::~ :ELl:p,h:1 

pE:dbn:[J"mll::El 'il:1 !:1M: :::mtnl~: IlL:: 1tl:LC~: 1~~Vi'IPlltl~lljtlld ,Arn,..24" 8I:i:m~(lla;ld d':lSl::ri.h'Eld :iJtl Sl~~c:tion 9.1, 

E!:lm:lks ElJn::]plldn2··imlc:b cJ(imllfll::f:.mr ,i:lmi:[]JII~::m ::rll;:d pilI3C1l.lc:Jrll::ts Of1tbE: kind 'llL~:I!)d, :fbr :::mmLpJ,;:S" 

lll"1.1 	 lLne::ludl!: Illb'l:m:ik lpllllm.d:ll~~t :b:l. 1~:IM:b :!llrOUp of ::m:fnpl.l:m c:ltl1Lln1:E:d" .AI.8C1 :lnl::'[1LIdl!: tbll 

d:tl:~c:k SCHIlfC:f:: (!lJphl!ll!:[]~d/m~ ku~:b!L, !I:;: IIJp'Pl[OpriEltl:)in e:i:ldt. 'l;I~CJI'll~[l', Cbl::ck E~Clurc::I:m 

:must 1bi:l TI;:'ldcdb~:T db,im:lgi:lljg ,r:c:mnli'tilmg gl:IE: c:yl:indlf~:)[1::. Pllmtl~:mLI :mUB,!t 'IN: :n:ml 

(Dc::p':mtmu~::[]Jt of E:n,lm:gy :1I~:q[mbrl~trnl::][]Jt). 

111.:1.2 	 lRi::C:Ol:d 't1:1I: C:ltllLmlt :mtt'E:S clfbl.:mrilm: :m:tdl c:btedc: BID'LIl:c:e~:: iJ11 tiM: :montbJy l.og;.. Grom" 

:a1:p]lJcL "b'iEld:gJ:l:l1:lI:u:ls uri:: :m:I::I::p,tll,1tIllf:: jf IJbley :3Lre hi tltu:: lrmlilge O.. 02,·(]i.20 C]plln. (JTOSE~ 

'beta hadc:n;c'o1Llnds: 13;['1:: :cu::c:l:ml'tl!ibll:: ifUlll(l:Y an:: til 11]1:: r:m:tgll: (JI.5 ..3Jl c~p:[n, C,()jll:llf'l3:re 

c:lh.I::I::k m:mn:I:: n::ll.djng!llo 'Il:u:: I:lcm1:ro,] IjlJ:[dj)~: w:dttelll ltlll l:I:)cl.ll.:tIJtll:: top offb,,~: log :p::agl:: 

N()'TE: Ttll:: d:tf~~:ik ili!D:lIJt'I::C!: 13,I~:I::c:lf'1:!lJrll::cl :rl~:gi.on i:~: (hEl ::tJ silglJ[].::a Ibandl c13]c:llll::lt'fld fhJlIl:l c:bc::ck 

1,:l()lLll,l::e: 'llEllMliingH IJ~lkl~m,lllI:~!u~ !:IltEl It:llHbrmti.nH (bbE:" 'Tltll:: 13lI:CCl:lP'1tll,rl1c:I:: 1['1::gilD'Ili iiE: 

I::orre:lc:tel:l :!br nu:lio,u::I:lvl:: rlll:I::UY IEllM:ltl :momlJb, h:, d,mrllVe c:ontr,(J,'1 Uml'i1tB: fb,at 13tre: 

Iwriit1:E::n in 111::dl iin 1tlJtl:: UI.IfIlClliliily klg, 

11.1,3 	 :IT cJrll::t:k mll'IJ:['IC:e: or Ibllllm~I::I'I:mlltimm!! nllll CllJrls.:ldc:: nl.l~l i:u::C:1::pll:tlllt:,I:: :rl~lgin'lll, :n:1P':lll:t '1][11:: 

:mll;:nmll:l'I::IJ[lelllt, [flihEl:II:~r:l:mulllr.:~~ulling IlJIlO :fi:llJil [JI'Il.'fs::ide fbe !lcC::I~:p1:Elnec:: lcegi.o:rl.lJbe 

c:::l'LIlrItmr illj"Lldgl:)d[1JOI bl:: oml: 1)lf I:mmtrcl,l fbI' IJtJal: m[JI:Ll:~I;::i:s. 

11 J.4 	'1/Ii"lM:n:a 1~:Ollmifl::r llB l(J1l1lt I[Ifl~:ol:II"l:Il ;fbr lEI g;iven m:udy:dH (aJlpha 'crr bl::I::a)i1t :n:u:ty J:I01: bl:: 

'lIJ::edl~DlI mU3!! .m:amIYliiiil.. 8nm:lpl,l~m 1[:Dumled Il,ftl::r tiM: JJIT,evi.O'llj)l IllC::Ci~:pt::lb'.le readi:ll.g 

http:IllC::Ci~:pt::lb'.le
http:It:llHbrmti.nH
http:rl~:gi.on
http:02,�(]i.20
http:cJ(imllfll::f:.mr


IJ:ll~li)rt hi;: :['I::c:()lL1l:tt,!:d l[Jlel a dini::n~m1t 1::(Jmmt(:~r lrb:r v(:~d:[j~C:::!I1:ion. A hll:u:illlm:mit bl:: plll!J::E:d 

Olll the 'iltIB1tn;clxll::lJI't iJndiiC:~cL1:il~IJ!: it!; ::rlmtLlB i.f it :is mClltinm;(::" 

1.1.,:1'::; 	 'il\I]U:l:1 J:l 1::cmr[J.'II:~r i~!; out of I::cmtmll" fh,:: lllllbol'll:tory Jrnll'IJ.,!lgc:cr nJ f1w pE:om~Dl:l Ill:: 

dE:;!;i.g;llml:,;:n :m113,~/, E:m"m:n:ine: the c:]cu::di:!m'llu:t:: fblr d(::f!!j::ll::. H,:: Ul,:ay:: 

II' IJ:lVf~stilmElte: HII:: 1::I,::c:llrOl:d'l: s'Y!itel:lli Jfbi'J' KllEI1Iflul.l::tkl1lls 

II .hdjUBt thE: dl;:tec:Ii:)l~ :p~C)"t(:mJti~1I1lIDll TIEHlln.iEiIY:1:t!: lib,I;: pl131'IE::Elu 

" ,/)i:sm:llltrl,lt1!!! '11:11:: d'::'If;:(:~tor i:!Illrll rt::pIIM:e: or 6!,::mn, e:]':lllLlI;llll'lll 

til DE:~tE:~lln:Li]M: :EL :e]l::wdl[i.die~llt::y :[br thE: c:oum/)::r :m:td ;tl::.tiil:IE: lthf:: c:ou'tlrol h:v.::h:. 

I, 1.1.7 	Plot c:hed<: il:'cnmc:e Imd hlI3m:k: re~5rtlJtH on the:ir 1['I:mpE:~C:,lth/'l;: I,:[ll]]:troll d:utc'ls u:fl:mc' l:aC:::b. 

!:CM:am;trf:I:IM:l:L1:. T1~]I;: dl~f::d[ !i:I[)'Llln::e pIOl:~: ::::howlJbl:: :tl:lt:mn, ::~::1.~: :m:u:l :~~:],!i ',:01:[tl[011 :li:cl<E:s 

dj:~dVt:d jiolrn dlLf:II::k IlI[]1Llll'Cf:: n::I:ulliltl,gll tl3ikma Itll::mr'lhl:: ',:13Jiib:mLl:k~][I'dntc:: (sl:~e Il:ltrtt:: 

l:ib[]IYI;:), The 'badk:!pc'c)UI:LclI pl.(]itll: Bhow Itbf:: c:on1:['IDI1ilJ[dj,~: 1l:It;l:ted! iin Sf:I::lilollL 11 .. 11.:1:. 

'11.1. .. 8 	The: l.aborat(]lrllllrl:!Ll:la.;gl::r or :Et ;P';:r!ion he: dleldgnmtl!:~: ·wil!l. hlte:ltlfllret CI],[1itrol c:h:mt~i..11., 

t:OUl[ltm: <::cfClilrol dUll:!: [[l.ay :S::b.I[J'W' trendH w~in]l[)1[It bdng O'LI1t of ,c:cmltrol. by ftJ.iE: abOVE:: 

C:'ritf!:riin.. TI:ll:: I:Eibora1i[Jo:[]/' l:Cl:EIIJla.gl::r or ][Ii.~; dl::!:i.g)[lee: wilrl inlmrpn!1t ·th::BI:: tn:nds allld 

talb;: 1::OI[TIE:c:ti!VIE: Elcliio:n. i3"cl:)m[1d~lng tOI his ji'llldgl[ll.lf:nt. 1[t i!: gooclllPJl1ac~tk:I;: ·to itlllve:l::t:Ljl;II;tl:: 

tn:mdil:whi.d:t iltPPTOi:LC,h Il. :1. silJlimli:L 1::mn.1trClIIilIllf:.. T1:1I:: iln~!;lnI[[M:n1t Inlljlllte:lLli:tl1t,::I;: 10m 

!:Ilt(]l'lllld 'bl:: lIsl::d IlD dl[Ji(:~m:lJiE:nt lhe {)I[:GuJ:reUI::f:: lind 'il[)tl:::L]~II:e'lilttJiou of 1:['lm:tcll!i, ilnd im:\, 

C:Oltlr1:~cti.'\lI:: action t:3]m:n, 

CCl<]]:trol. oflbl::tm GU'LlJ[ltexB is 1::s,l;abl.:ii3Jb,::dl by o:Llli:cll::~nd:[]gdll::c:k !iOur,:I::::: i3tmd 'b,lmn1ks:, <::Ol:!llp:m:im:g; 

tiM: :[1;:ad:lngB to Itbeiir i3tc:ce:ptlllLlcl:: region!::, andl pllDI!6nm l:hmrn Ol:l IC:()[]:tro1l d:li3,rts" 

Chec:k ::: (]lu:rle:c:~:: iltrl:~ 1: ..illJi!(:h dilmrne:'te:r pLm:Ldbl::tll C:OlCltaill:ixlg C:::: .. 1. 37 Itll::PDsill,::. A. SI~~p'im:13,tl:: 

d.:leGk :S:O'll,['ce is Il..:Wi.g:rIl:)cl. bD' t:::at::'h c:I(J1LInter. 'J['/H:yare Iliwt w::ed to dl::rive 'Edifi.c:,iie:JllI::il::s b'lllt 

s.:~[ve Ito llIJlcm:itD:[, r:onsii!ii:lE:nc::y [J,f CiO'Lllrlter IN:rJhunmllC::c:" 



TlIE·:liI:W:la 
:~tm'. i=~: I~I 
[loll:: [llil,t!I.I[tl! 

'f',II:i~:' UI [If 11'1 
....................................................~ 

( 

Thc~:ll·I~~ Icln~: 2 ki:llds ()f1b]l:mL~m:. ,][,b.I:~ '''rm.mullllu[JIlI blimnJi: c(mmilsts Df Il. pl.aill11 pll~pllm: :I:ll:tl::r di,~~I:: 

llJ:lOUl:tI:I~:d '\1dl:h l),~[yhmj:illJ:[]: !:fill 1111.·'i;tl:ch ,dJll!:[I:u~~b::r pl.n;n.d:lc:t TJ:u:: "absorbc:::r"ll 1t,Jlm:lk Ic:ons:lsltB 

nf ll, Eh,m:glluBiil: filllmr dti$c: :mlounl)::dl ill:l ·tltu:: !UltllCI.I:: 'W·Hy .. Thi.s l11tltmr' 'bl:mJlk im 'c:01;n:LtJ~:d w:llth 1:1Il1 

gO Irng/IC:m:;! IIltT:m:ai:tlilltll[l. nJbE:i[JIlbl~:r jfbr d.lm:i:llih:lg, bllld:gJ[cl1;u]dl~; jjtJ,l[, ftU:l Sr..·1:9 n;cwtlYliii:;:,. 

11 .. 2.1 	 Cbed:: B011trC::l~l :r1~:i:ldliJ[lgS IIl,I:: Itl!Llm:m I~m~c:h 'wo:dk:inm 'i~II~:I:ikd.C1y cmld :Clj~bm: ,eat:b t:hIUllgf:: of 

1::oill:n.1ti:tll!: g::m .. [/liSe:lc1t tJ:w: IIlPJl>:[1[):PI:iilltl::]Y 1Ili!J,,::Jlt::d !;O':U'C~:: :b:ljj(J1 1::E1dh C:ClI'll:!llte:)r lm.d. HI::!: lJ/.I:: 

'ti:m1i'lllgil[ljl~::ll'\lml Jtbr 1.0 :[I:ti;mtl;tmll. A:i1te:r C)ClllJ:lti:n.giB: 1::cl,[](lpJle:1tt:~, Jr'I~lC)[llrd 11[11:: c:pm. be:::;idl:: 

Ih:: ~::m[rt::~;pcfndliJ[I~~: datl:iltl 'ml.I!: ][]:~m[]:th}y log;.. Ccm:tp::tn: t:.l:II::c~k. !lO\:[rc:.I~l Ir'I::ad:inll;s to n)l~: 

c:I[J·ntrol1i:n:lit::: wii1:l.1::Il1 ill, n:d, 1l,1:lkil:: llCllp oftbe: log pElgl:~ tCI dl:~terml:lnt:: w!:tt:,thl:(r Itht::y 

:len: hi lihIlEII::I::lllptIllC/I::e: n:gi'CJ>:Ilt. 

i;:O'Ul:C~;~ In::u.d:ingll 't13ikfllCl :n.l~llltr 111M:: ICllliliibratio:rl date:.. Tb,;: al:i!:I;:plJm:tC:I:: J';lgio:n. 'i:E; 

'[:OITE:ct~:~rl. :rbr :r,cullioac;ti:I/I~l IclUI:~::ny I~lllwt:h :(l10n1:l1 to dt:::dvt:: c)clmJtrol JjrllliltB 'tlbi:[I: 13[[,'E: 

wri1tIJ;~1ll i.lll redl :llll tiM: :Il:IClnr:bily log. 

11.2.. :1. If It dll::lc:k S.o'lI(I'(:.I:: rI::EldillLg j[I!Llllul(l't1t!!id,E: the i3lc:.eelptl3~[Ji:(:e: r13~[J;m;:" n::p'::l3:t ·tl:II:: 

1:[].1::UJl,'lIlC1::me:.mt. l:fth·~: im:~m:md IC1:mdi:lllg; u]so ·mllils oul;~d.dl;l tl:II:: lu:c:epta:n.1c:e: rllCrl;mEl" tbe 

CO'll:llter is .i'lld:~p::lll to: be:: (JIUit elf 1:;uwtroL 

1 1.2.3 	 C()1m:ll. reml:lJ..m~ Elnd ::lb!lCfdlllm:' 'b11!m~b: oVI:::cJclilmbl: tl[) de:te:mni:rMl ,c:ouml:er 'blElc:k.!l)NI1llJLlds:.. 

H!fllllJClllnllllrl;lc::wrd '/J:Il::iU:~ IlS ojlltc::n :11/1 '/Jtll:: GlJill:rrtillllll; 1.o:cld p'E:n.:[]:it!:,. gl!ltll::rlljlJ.y Ont)f: (Jlr 

.I:\!tk)~: pl::r WI;ll::k, bllll~ddilHOltlll .:~D'm:lt ill re:Wll;lmr 20[J1 n:liImlte: blal1lk 1:~Vf:l:y '1'1'ed( 

(um:l!Illly on ]\11[oncliuy). Ifiltn :!:..·:!:i.gl:ma. Ic:ouml:ing error balM!. dCles: not i:n.d:md'E:lhe 

pn::v:ltJi'llS Clve~miight rl~:gKII.:m: 'b:Imll~k 'b.~II:ikm['l:)1tIJ[ld" i3: [11::111' OVt:;m:il!~ht bLank l[D1:L!!lt lbe 

coucl.ltc:d 'Oltl Iltv'll: ltligh1t. J!t1::.//;llill!U·bl:m:ik n::adilllllli!: ,:rre: Ill{:c:l:ptnlblll:: jf UllIE:Y an:: i:u tlxll: 

:C~ElI:lg;~l lcd' i[J .. :I 1~CI 1. .. .5 qmn, 'l['llll~: lJciiJ,IIJmE.to:t]1 ull:tI:tager 1mB]' cJtIOOHI:: nOlt Ito llS'fl a c),nmI1te::r 

ifilt~; bIM:kgrClumd. i~: iin Ic!JLl: :lltil~!l~ll~limt of (be aC:[::I:~pl:lm:II::lf: :mu:tge. 

11l.2,4 	 '\li/'hell a CI[)ILll(lte'.(' i:;: ClUt: IJlfl:)(l,:mll:ol" ill: IJrJ.ay not bl:: m,elJl :!br anllLly:1:ing !:mrnplei;:. 

Smm;plles: cl:J1lIJrlted a:tl:c:lt' 'mll:~ J~l]m~v:lCllJm :ac:[:t::PltJ3lble reaJd.ing lUIlIHt be rer:ounted 0'[1. a 

http:1:[].1::UJl,'lIlC1::me:.mt
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du:nln:mit ,m:H:lIltb::r :fbr vl::d:f:Lc:Elti.o:r.I..1!.I.labl::luIILIErt ht;: :p,lI1JC:t:lc!'. on Itbc:: i:us!ln:lI:n.t:11:L1: lin 

ind:k:n:tl:: itll !ltatllL!1 :111' ilt l.!1 not jln 1Llm::. 

11.2,5 	'l/il"h!Em ,Et ,C:Olltmtl::r L!I 01Llt of Ic:ontt1:l1l, tltu:: llllihu~n:Lb:l1[:I' ·,n:Ult[l.'Elgc:~t' ()I~ 1thc:: pm:BJ:mlJliEI 

dl::::ig;~I.::LtIEm :tnllr~/' e:xi~IIJ[J:lnl:: Hl.t:: d:u:,,::k J;<tI'IWC:t:: j[br dd~bc:tll:" H'E: :[J:tmy: 

41' [IXVIElllti.g:i:LN: the:: c:ilc::c:1trllm:it:: Jl\jlS,tt:m:1 mil]' [[]j~ilJll:IIl::I:iOJ:lH 

n Ae:!j'UJ;rt 'tl:u;: dl::ltl;:'I:t(l>:r po,II::nl:lllLI 

II' Di.sllCll:mrtlll:: IJbl:: dl::I:t::c:,tor lmlldl rc:~(llIl!.l[:t:: Oil' c:lIEI~m:ll:ill::IlCII::lll'll;: 

III ))C::'lI::m:tiJM: :el Ill.I::W 1::Hid.m[II::Y fhT UNI 1::IClltll:tlim: :m:ull rI::lrill:IEI 'tht:: C::IlmJtroll c:vds 

11,2,.7 	 If'lot t:~hedc: Boure:I:: ::Lnd. bl.ank lli::sulilll on tlitc:ir n:~!;peGl:ive:: c:wCltrc,1 c:itJarlli: l3lfb;:r t::ll.I[:h 

lCllLe~:lmmrl:m:lI:mt The:; cltll::c:l!: ,!:DU["I[:I:: plo1ts !lhow tbe: m!l::IlJCI" :1:21;: mIMI. :1:3B C01[ltnlll Hl:le~;: 

dl::ri.vl::dl :fi:Omlchl::c:kE:O'llITIC:C:: re:adi:Clgll !::ake.llll:lc:~m: d:m Gl2llibrmtio:[]L dll:te: (see: notte: 

::ibo,ve). The; b!lI::k!p'<CllLlnd pllols BlttoW tl:II:: I::outroll:bnlt!: :Stria!:'E:d :bil 81:et:lon l: 1..2.3. 

I. 1..2.,8 Tbl:: labor!ltllwy l1CIim:m,gl::r or 1:ll[ll:a~E:no:u be: dl:~Elig][li3ltt::E: w:iH iJCl1te~llPll'I::1: C:~[)11()1trClI dtli!lrllE:. A 

<t:OUl;LI:I::1' cmmtrol c:ltlmrl mJ3[~/, BltlOW tremds w:llhou1t bc:::ing ont",D,f·<c:oml:n:.lllCly ·the: Iliho'VI:: 

Ic:rHI::ria. Th,:: 'Iilibollmkmy :rn;mager mc :bjl;: de::s::ignl::E: '\~{iill i:n.1tl:~qlll'et tlMml:: tn;::n.itlJ;: ilCll:d. 

tl!;lm: c:orn:;I:;I:lvc:: action 1:lclc:onl.il[lll~ to hi::: jud!1;mll:mtt.. :11t ~iB good pnll::lilC::I:: to :b:lve:E:tlm!l.1te: 

a tn:md. whidlL Il(P]lll'l:lIM:l:u;:.s: a 2"'Biig;,u:m, l:l()l]]r\llol. I:brll::. Tlle: iLI1L!:tnm:u:art :n:lIl,inteltllltllLCI;: 

log :s:'ht[l'LI:ldl be:: um:d to dOI::UIllII:lIlll nll~: DC:I[:urre:I[IGI:: mrld intl~~rpre;ltll'l.:icllll of'tn~m.d:):. and 

.any cDrr,E:c:tilv'E: actiicllll takem.., 
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1.1 	 G;m:cJ:[l:t1l. BPI:~C:,ltl~CI~:c::o:pyili: UIlI!~t:11tCf i~dlm:lj:i:I:I'!I]]d quanti:!:,' g::m:llm:I::H~m:Li't1:iJll.g 

rBLdliOlm:lI:ilildll~~i:. AdvlI;mtilLm~m: ofl:lltii;: II!ldm:lquc:: hlldlmd,~:: 

II 	 P()i:lm:ltil:ll fmr qukik 1tml:llL!llr01:IIl~dI1tim:le~s 

". 	 0Jp1tio:n. jjb:r J:tclnd.. ~:!l1tr1!lc:.1tj:ll'lll. :1I:U~~!Ul~lml:m:lI:mLI~:: w'b.I::n sl::nll:tl:ivily IUld inte(r!)m:c:m,c:I::1l 
are· nnt !Ilt :iml~LlI:: 

.. 	 'Ollit:io'lll t[J1 t:r.mploy c::lb.I::I:cdc:mllll:I!'plIJcml:iollL, Plltri.:fiic:mlkln" or ll:'i:1:C:: rc~dJLIJ::I:k,]] (~:'.!l;.. " 
flvlllpn:mltioJ:t,. c:~:, ..pn::dipiltll.:tilllm,. 1~:mml];lrt:~::!;iiollL, Oir IIJl::b:ilClg) p:rI[J,lc:t::d.'Ll:c·l!m to f~:w!lbl:e: 
!l;r'I:IlLI:I:~r 1::cillm:1ti[llig f::n:ldt:mvc:.iif:~!: 

'1, 	 AbiEtlllm UHe: n:llmtivelly 111!:C'I!!I:: Imll:cllplle: !iiz'~:ll I:() r,~:duC:f: UleIlS':lrmCI:le:Jrlt ·LI1[JC::t:~[·tablity 
ll,mlOcial.l~ld 'il6fh ll1:d:m::u:rI]pllill.g lilt Ilbe: l::lbo'l'lI1tory. 

1.,.2 	 ,C,allilblLml:lt:.I:1 of:tht:: !l~mrmm::L··ruy !ipl:j::I:c1mmle~te~[' t:~::l:abLishl:~s tl[ll:~ CClUl1lliJ:lg l:d:l:id.em1c:y of 

IJtl.l:' instrmmll:muL Tbei~:E: c:ountinm l~d1l:iI::ilm:lc~IC::~: art:: Bl[u::eidic: ·totJb.e lrmdlkml1:lI:iHde (or 

enm:my), ·tJEII:: gt:~D1rne:'tril::I:ll rellmti~m[lJlih(ip lbl~:t\ll'E~~:'1Jl 'the: S(Jlmn:~;' and dl;,bE:d:mc (e:.. g." 

SID'lJ;rGE:,·to··cl:etecl:olc· disltll:rv::(::::)I, Ulric:! 1~:bmr1!Lc,lt(::ril):'tic~l: oftilte: soun::e ulal:l:,ri:all, 

JPI:u:l:icu'IJ3[C"ly thoBl:: th:at afl)~lc::I: IlJtJll~[Il[l[ltio]] and sc:aljt(:r.6ng of!ltJc~, :[·.:adiatiolLl" i):ud:a as 

ho;rnDgew::i1ty, d..::miity,. SE~:'\!lm:lljl dill:m:rt:r.mt 1[:lllIibrmtioIlil, 0]] a giv(::n dt::tl::C:ltor Irl]13~y 1,,;, 

n,eed!edto cll::c:om:rnodate: req'(lill~l:lmlmall!i :!br d.1::tel::tiolll SI::nsii tlviily,. i;:P'Clt::i:liic::ity, u:rld 

UI1E:cili :EI. 

1.3 	 For this jplroc::,edlmr,e" jtiVI~: :mml:Lpl.I~: i!!t~=rl~mlt::·tri'm;: 13:[":: used :Ib:r' I:bl:: anaIY!l::illofvario1tI.H 

[[Jiedia:: II (Jm.I~: Iiotl::!' pLcls;tic:MllI:dllmUi" It two LCl.d:a .c!:in:rme:tl::r :lilhl::1' gl::CJo'[][II:~I:[]I" 300 [[]] 

Illncll 150 KllLI pllll~rl:[c bo!Jtlf:~::, ,!I d:lIIlc'~:I:I!lll I::mcltl'idge :m:vd a 2'" stIlLil[lllt:~:~~i ::ll:ee]pl.::u:u::he1t 
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2.1l 	 CllJrh:r~!Ij;klJ:l :;fIJlnll·rl.mrd!lllre: Pl"I!:p;EI]:e:d. Jib,]' 1::lIdll of:l:lvc:: llim:[]~p']ll:: 1l:I!Ol:JlII!ltJ:i.'f:ll" 1tI:11!~Cl lIll] 

gl:mm:1111! rlleteelorii: mn:: Ir:Il;[iibr~!Jtedwi:lb ,e:ar:h .~:I;m:ldlm[d (lIIliC,I:: l~u:t[, ye::m: olr' n:fite:tr' it 

d,ete,I::/:olr ill: n::pmi:['I;:lll or :nl::wJ:y plJl:dbJ:llll!l(t Ol,U:):::a "Ii'e:~flk tl:u:: dhl::dl:: IlOlm"C):: :Hbm:ulLlIJ:d ' 

i:!i c(JI'IJ:n.tI::d on 1::ad:L clll::tl::c:tor lfbr 1;:Jfl[i.d,e:nc:~~r, Im:lc!~rm:l/ mad rC:H()llll[tilolll dllCldcH. 

C::1Hbrn:tii(JIII, vcmid:i!::lIti,(Jm !lhul11 illLr:llUlljel 'C:hl::c:kB rll:llll::rlfll:rrti~I:lg c!::I:Iilr:iil::ru:y ,m:ld'thc!: 

n!:ll!lJtil(Ji:rl~=~ll(ip lbl:~l:we:c::[1l e:h:m:Llllf!:ll :rmlJ:nbm: :m:1I:1 gmllrll:l:Lil. rily C!~[II::q!y pc!or:fi:ml:lltf!dom, a rllny 

OfllUi:I:: lh::l!l1:!i ::I]OlllJ!l'\,ri1th lfll::rl)(Jlr:rl:ll!Jru:e!: dbl::dmi 01:1 JP~:mk :nl~i:olul:iol:l 1lli;:ililg tl:u:: :fbU 

'W"idfb. ofJpl::ilk :al: hu:lf:n:tIl:!dll:rrLlJ[I:1 i[F·'i1i'H1VI)., Bmr::lk.g)[1:Iund lrmll!LHUI:emrll:m,'ts Hhllilllltu:: 

peldbu:rJlmlll::adll day (]If UBI::, (Jm, aut 11;:aS1t ::1 II:II:tl:llltllly lbl!mL!i. 

]bMliil:llllC:tivl;: S:ltll:n.d':tl'd;s :Ibr 'tl:w: y,;::m:l.y rl!CIIJiib:r,EltioJ:1ll c)lf f::I:I:k~il::[li'[:iic::::: i:II'I: P:nll[Il!II',eld ixl 

1][11:: B:m:ru: g,1::[lm:II::llriie.B:.. Radilo:rlilld.:idl!: rc::'I);:n!~[lliC:I!: !l1tmndi:tl'cll!i 1tn!.l::I:::Elbl,~~ to 'fhl:: NEltiOJ[Il!LI 

][mltitllll:lf: of Slimmlim:dll m:ull 'J['e:d:IIlIOJogy arl!: IlL!iC!:IiI., 

IJlf~,'J!'l[NTTTON:s. 

3.,1 

'J' ,., 
...1. ,~_ 

4.1 	 At III [[]cini:[JC1UIJI" pf:~r:::o:mrl.d, p(!dbn:n.illlg fbcis pro1c:e:dmn:: are requi:rIE:d to '\II'ear 1th(! 

'ibllow~lng pn:<ltl::c:1ti'VI:: 1::rJ.'ll:lpmJlEllllt: 111lboJ:l3~I:(my IC:OIlJtll" safi::1ty ;gllnJl:sf:ilI., n][]d d:lB]pOll::lbJ.cl 

g;loVI!:S. 
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i nml, j~: I) 
i I:~I~'=~: Il:lI2!MJ:l 
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4.3 ,An :P~Dltl:~[J:tilll]l.y hll,i~ll,rdJm;lS IllT hll,i~llt["[lll[ll'll$ lL~::ugl;mlts: ]]lLIIJ:.f: bl:: pl;l~pmn::d I!JtldioJ: '1l81:d 

c:mLlyin U'IM;IOd.., 

4.5 }ql~p'111:IJfll:i:mtl:: pn::1c:llm:'tiiom.J:L, :~l!l !;I:u:~[:itj:il:~d: ilill Hlll~: LllLbo(rElt(JI:ry Rad.iin:tiion I"]1[],'I:i;:ctiicml 

Prn!p1m:ll. (RP1[') l\I~[IUl:llal'lI wiil.] b,!: 'Iblll.u'wedwben hundliing r,adio:E1I::th'I:: l:mll:tl::dal. 

5,,1)1 CA1[]'][lON:S: 

5.1 Tbil~ primmJI:\, p':I',;:cElutiOJ:l :[n lprl:~pl:mri[llln !;1cmlldardj:: ii!; to :lltli!li:cllt;::In Ithc:: ac,tivi'ty :1i:~ll'e:l 

lbd,o'w til,at 'W']ldc:'b. 1j,'ol:ild 1[:l:I::ntl;: :mllmrl:: tb!in a five: pe::r'C:I::IlLI: "'dJ::ndliiJene:'" 1:~flbc,lt :inIJllI:: 

eli ecl:['ol[litc,::. 

,C' " ,J ..... Illl,I:: Itc:::Il:lpc::ratlJ:r,:: 'Dfmll:: I:OIJi:m, il:: 1:IlI!llm:tmilCl,I;:lll I!ll: C:(mls;tmlltl:i::mll~II::rmtun:: w:itb 

I]U:r1:llo:::'lmtk:!I1Ily c:;onltru11,;:d ai:I'I:)[lmdiitioni:n,g: m[ld ]M:lli'lilng units.. 

7.0 pm:m~SIONN]l:1L 'Q1[JAlL][]WI[CA~ll'l[i[IINS 

7,,1 ,An!l.1YBt!; IN:rJ:b,nnilllg IJhii!; :Pl[OI:)I:dlm:I:: Unlst be trminl::dl, 'C[L1J:ll.:i:[il:d,. ;lLl1ldll::I:,,["IHil~:d in 

;lJ::I:)D'Td.:ElnC:I~: 'willh 1tllm TBE"·ES Q~llmlti1ty COIllI:['oL ~M,:m:lIllElJI n,\rL"·O:~::l~·"365, Sec:tiiCII:ts 2.2 

dltl'i[)Ug1t1 2.9 inc:lluBiivl:" Pn:tcj~:llllm'l: ,!llll'l~d:mc:: traimclng dOGllmcll:mltllLtiion (lD:r dl::Big;[J,i!I'tl:)d 

l:llllEllly!;t!: ill UII!Li:[l.lta:iJ:lI:~[] 'ilLI "tl:lI:: QA, 111'l:liic:)~:" 

,'t'"I[)'C~ l;r'I"1'1I""I-I"]ul"l;r"I""I" "'I;'II'!"ll11:']I'll"ll""...r ~~~ ... M. j .....t,L • " u~. a.1 . .. L. ., .. • ~t•• 

8,,1 Gllm:tnla..RllLll' Spc::lc:trl[)~mmtml' I:(mmii!iltiltlg ofhigltl resohl.'t1lDlll gc:ulllllCnj1[ll,m d,~:te(:l:nrs 

l::nIllClI;:c:1tl::d. tnNUI::1I::.m: Dml,!I!IO[[u,iillill:ii)lll Illll,d. daJta C01[lllpmlJ:ll:iom il:ysl:l::J[[;lS .. For '~:I:II::h 



um·:11IU11 
IIJ!~/, 1/: [I 
I:II~~I: mll:!!lllm 
hlll:I!,'l.f11 

dc!,te:c:toT., 2048 d:lll;mcll::I:SI ('I K.';lV pm! e:l:wm:lll;ll) (liT 4096 d:lllJrml::tsl (0.5 KJ:iV pi::r 

d:l!llrll:II:~'I) ,m:I:~ Il~mli!pM:cjl :fbr P'LI!lSI:~ hl::ig)tli: Il:Il.!II~ndJ5:), 

8,3 UBI:: l!lppro)[lldiatl:: l1il.·nd1(Ul:h::cl. c::y:li:rld.l::m !tl.:uJI1:rlllrlll:fi:~r pilpeltH dllllc:lng ltl:u:~ J[II:e~p~:[[,alti.o:rJ of 

Ithe: !lohrtil[):tIJl: c::il,::d in g.. 2 IlLhn'vl::. 

Ill:lOU11::'tJd,ll:ll: n:[].d ·tlal:: :;:mm.I:: oltsrilCl;tilll:r 'IlClil(tl~ilC::':lll UJl: HI!:: tl:mt il:01l!,r,[:I:: l[br ilCtlL!ll.YBim. 

C,/ll:iltll:ll:tltOili. sourc:~::s 'emen. bl:: Illtl)' :['I::pmd.lJI::iblle: S]CWlp',e: '[H' sii;~:I::" but H/.!:: 

rad:iol:I'lld.:idl::Si 1(mmHt: be: "ll;[],dbnnlly Illi:Eltlri:tH1JtI::cl. UU',()111ghout. ][nlLil,,[m1tmrllt 

1::ci'Ill.!:iderntil[)):lJl: IIltl:: ;ge)OI[J:II!:tJ:Y (llhlltll"fl)" lli:ilJ::, lllrld b:l()lrJJlogll~C1I::ity (llDrlilfh:r:mil1Y) 

.nfIJbI:: il()UrC::I~:. 

CII!li.hmtl:lClI:l ll,l:llLlrc:;'~m: mrl:~ pun:hIMmdl:[1[lm. III 1::cmmrlll::Jrd,:Ll VI:m::rl:oT., 

A.t::c;'[)ICllI'p:anyi:n.g .C:I::rliiJ:imljtl::::: dO(;lL11:1VI!lJI: !:t]/:: kJ[/oWJI EIC/:iVi.ty n;nd !ltEtI:,::d 

llJII,:c::l(1taiinly 1)0.1[' c:adb. nulli.o:rmll::l1lcll:: .. 

Each Btunda:['d iKlslol1,ltion" Upl[)1[] nn:ivilLI mt TBB.. EScdb:Jr :!Ji'lllrc:llli:mll;" :is 

q1llillllitiltahvc::ly dil.ILltlld llsing J:llCt::Elgem1t J:lulltrix !;pt::d.fiecll by HII;: :lnsf:['lIcl:i,Ol[IS 

http:EIC/:iVi.ty


:Rm',I!':'tl
:t)um: tlli/,~51/m: , 

...:~:~~!~:.:~.~~~::~::..............J 

'\1i'bj,d:t 12kC:'t:Orn.]licmty ·Iltu~:'·!itmrlld'!lrdl. Endll illid:ivid.ual C::OIllJrl.lling sltllmiltlmrd illl 

pn~~p:=ln~d by vClI·lIlrl:u:rtlri,r: !ljlilq[tMlltLrl.g (]If 1m, Iql]Pl:o:d:n:tllill:~ :2u::'ti:vilty~:b:c::" 81:~C~, 

9. :1 .2 1(J:::ing;tJ:II:~ P1il::p,ElJrl:~cll mtn:rl,dl!mdll :lb1[' e~:kc::b, geo]]u:1:r~I', ,c:13Jilhnrtc:: I:ll] g;:mnll:ml 

dl:~1:'~:i::h:'l:S I3B dl:mc:~dku::d. i:n.fbl! m:ul1lIiing llec::tions w:i1]l. c:~:u:ih ll;tl:t[Jldard O:IlCI;: PC::T 

y'~:13,r or :dbm: !I d.l::tc~d:01[' 'ij=lli'I~:pl!li:r,~:d OoT newly lPu]['cih,m;I::d. ()~IJIiC:~:: :21 '\lr'~~I:ik the: 

dtll:~c::k !IOUl"c:e ::tlmndlmrd ill c:~(lrll:rltc:d on C::EICh de,te:)c,lto'l' j~br ,:dl:i.,c:.lic:m1t:y" c:::n.l::rll~Y, 

ll;[],d, n:ll:lDilutiOJ:l d:u::dl:ll.. 

proc::,edurc:: i!1 :['I:~pC::I'Ij:,::d ajrbmC' II. dl::l:c~~t:11rJo1r 'il;: re:p:ctitred OJ: IlJE:wlly ptu:I::]Mu;:,ed., E:ritic,iic::IM:i:e~;: 

'Ii:m oHII::r t:~(JIc:'lrgi,es: 13:re el:Lk:ul.:C1I:,~:d 'by II, 'C:~:Il:tl]JIIJ:tc::1' USillig IlL c·LllrVe•. fjlttiJrl.g pTO!p'm:11i 

'1lsiJrlg' nl.l:~ :!lbov'~~m:II:~qlY C:;!llti1tmmlilcll:1II :Em T'fdbn:nc::e p,:,ilIXIJs:. 

9.2.. :t The: e:nJ::rgry GuJliltm::ltioJ] it:! pc~dbnnl::d by ac!(jlLmililng: e:Iec:trolllic dis:lc:rilmjrlHLlors 

Elnd m:npliJil::1' gl3i'ilcm: llO Itbml: !:mc:h d:u3m:n.d. of III 2~]'l~g l:illimm:lI:il. pUl:::c:: be~tgbt 

!1lCl1:LI.:lI~1:c:,r n:pl[l::m~::[]1t!l. ClIV!: ](.~:'V cd:' c::nelq~:y ::lI1ldJc:n:eHld:t d:lmlUu:1l (If a ·~1·096 

db.im:lnell :fluhlC:: m[MlllYl~t::1' n~~IlI:l'mll::ll'!Jl: 0.5 ](c~·V mDd/cll' :I K.eV of 'm:LC:~I'!lY of 

c::J[].'m:g~1' n::!lpc~:Gtivc::ly di'E:pC:tllillHI:lg 01] dl:~8i:l'ed :pltlotou dletc:~c:1tion .. 

9',2.2 Counl:lnll~ 1::J:I:id.lm:lc:::lt~:H :!br -mu~: vmr:iC:l1:m g:m:rnna I::lnl::ql;tl::S (plb.lDltopc::akll:) IU·'.: 

dl::I:':~rpdnc::d j:i·o:n:t tltlt~~ IM:1:hd1:~r I:01m:tI:!1 ofHie: Nl[S'T··!JrmclI:mlhll:: Is:'land!l:c'ds, 

9.2 .. 3 A c::clIlm:ting; c:::I:ljlc:~tt:m,c:y vlm:ll~lIll g:m:ll]rlBl c:m:erm~r c::mnli:: its dl.:~tc::rmiinc:~d fbII::l3.l(:h 

c:(ml1tnjtl:lm:m~:0l]U~tr~r IlCnd.I)llIr 4~~~U:::h. clierte::ct[]f[' (bat i.~1 ltCI bl:: 1LIs,,::dl)[]T samlp:le 

m[laly:::ill, Known Im:n.w;n:l1:n 'rrrvlm:iO'LIB rad.ioull.c1lidl::!I thl3l1 eltnit gmrnrna 

pbCltOWl wi"th enc~:rg;ic:~!: WI!!I[I!~p;ClCed !lliId Idilstrll:lUted 1[],\lI!~r 'the:: nor]]ud lange 

of :m:taIYBit!: are uBI::dl j1br tbi.:!1 emlibndilon. 



9.2,4 	 Thill; d'lll:lll(;:1.0J: Ifljfi:id:l!lrlt:y, Ell ilel ;!I!l;ivem l;ibC)i'I.opl~:lIJ~; f:l:II:lI'!l:l/' jfbr ill giVI:J:! 

gl;:ClUII;~lllY ill: dle~t!:~mJ:ti:n.,!:d 'bYllSil~lgEI kn.l:lw:t1. qi'ilLEl!:Iti)ty OIC' C:Ol:II:;meltnljtioIl (i)mc' a 

I/'U'hll:llil/l gl;:mxw:ilfY) of Il. gll:ll]ml:[ 1;:m:1tblllg lfIMbom;u:;lliljvll, TI:ti..!: :111 t:llikul,Elted 

by 'thf::cl;C1tll. Hy!;tm:I1l, 1Ill: jfblJow,,: iem 'lbU()'I'n: 

r" 
B'::::·..·::::····· "wlrll;:n::::

A:,:,8 

c ... 	 III::I: c:i[)1m:l!: lcml:i;:, qmlll (i;(].itl::!l;l:r:cltlld 1::IJUIlI'ISI ill, fbvfl ]ilhoitCJpllmk ielbC)Vf:'the: 
hEU;,I;:/:il:II:: 1:~m[l1li:[).'LJ:LlJnll di:widl:)ti: by flMl c:ounf:iJag 'timell:l :lJ:l lClltilLllLlitl:::::}. 

...A 	 Illc:1tiv:1Iy cd: Kmd:icl1:I1;U:iHdi:: i111Jlllled to t]:II~: gi.v'm:1 ,mm:tll(I.I/:I:IY C~ClJclt/l,b,II::r 
r[dJpJ:lli} 

::::B 	 flli/: gl:L!lClJlIlili. my n]cmmlaJClCll of 'lh.IE: lC'i:ullioJrllLldid,:: heing lCl.:II::i:t!l1L1ln~:d: 
(gll:cm:a::mlclli::;iJ[lt/!::mcmlilClI1Cl) 

,;dI1dl:;'IJii(:iil:~li, 11l::m)11L11tiOlEJB." ;m:ulll;~IJII:ltgy lwtlbJI/1!!: of:tJ:u:: Il:PJpropri..!ltf! Jl'f:~:tJc!; :al:l:; 

J::Il:lc:;lLI:latl:~dlllCn.d plm:iIDdilC::llly :plotll;:di on III 1:)(Jm.tr(JJl chmt, 'Thl:: 1If::l[lgflll of IC:OUl;LI iJ:: 

p:nl!l;et 1:0 El 'liiIJfU;: lm:l:1i.,c;itC!OClit Ito obtllillll t;~:)1LI1"tjJn.g .!:IJal:is::ti-c:s of 10%. or 'blJflth::/'. J[f an 

elelc:1:rk:a1 POWl::'!' i:n:tl::u'Lll;,tiolCl cH:I:alm!:., lthc~: dtll;:c::ii: !lOun:l:l ll:'tmIMllm:d ils countfld 1[)([JOlll'f:: 

dell::c:tor of ifliWb of the; d.El.1ta /l.Ic:quisitiol:l :S:ySllfll:tIB ailew fhe pow'ler :ruu;: b'f:I::n lti::l;j)(;(rfld" 

f[):r ef1iidiem.I::Y, l/lr:Lf::Kgy, Illcl.d nml[llut:lc:m: dJ.if:t:::~ml, AJtl:m: dl/:tlerl:miJeli:Il:,!l; 1[/lLClt I::a.d~l :=~ii:l;II/:I:[) 

ill; :Ii:u:u::ticndng PlCOPI::ldl:i', I/. 11'i1l:llIi:tl. j:[)lSJP~;:t::tito()i:n. (Jif 1::!ldllllP'::C:ltrr;n:CliJClf:h.I;: illC':J.1LliiHiil:ton 

:mod.if: :i:;:IJCl.I!ulle to i:tBB1L/l:I~: th!lt I/:ad:t de~~I:~c:1:(JI:r i.H C()!,ll:mti.n.g.. AJ[l:m: thl:: ri::pi:liJr or 

pucdJmSI(l of a gI!LI:ClJ[na de1tc::1::t)D:r:. Ithfl f:j[fil[:i.'fl][ldl~:!: off:acb m~:O[[].I/:tty li[!'I!: p'Elrj[b!:lIl.E:d 

and r,evi.si:Jd iJIn.I;:cIE$llary. ThiEl ::t:2cr Bend :!:3(1" pn:d:::ion ]'~~vdl!l :arl:: d,;i!l;xI:IJ:lJ:I1if!cl'by 

:aVCll:13lg;ing 15..:1.0 I:ClIE:a:::ur,E:rlli,entl; of'~hf~ !;i:.abi:lii'ly c:he:JC:l<: S(lItJ:[1C:I::. 

'9 .4,l';Vhem a gilLmii:l1.!H:::millti;n.g ii:~:,tc"pIlE: :is p!'l~ml;;11LliJ[I ammnplrE: tl:II:: l!~m[llLIJ[]:a,·rmy 

pe,:ik i.s icl.m:tl:i~fi.lf:d 'bylh,:: sOj11:llran!: PI:0/1;[;211:1I.., 'The S,:J:/bl~rlll[1:: ,t:llJcIlLi;:lte:sfhe 

http:d'lll:lll(;:1.0J


Rm',ii':iJ 
I:'nlc:: IXW.!MX/. 
j='Ijl,t:!1 t,rll 

mmrnbe;r Df 1::Cill([]itl;: Ln, IJbl~: ]N:llJk 1I1tt:ributabllc: to HII;: ilsotlJo]J'c: by SlLlbtral::ttng 

bll.rl:kg:liOi'lJ[II.rr1 c;,I:mntfl '/in:llIm ltl:u:: 'b:I1:II] c:ot:tllll: i.ntltll:: J[II::II:I:. re:g;iorL. 'J['hil:: i!; lik,J:II:; 

by sl:~t6ng 1!llf'!;)gioJ[J Ilm. l:dl1bmr :!lid,I:: i():fIJtll;: JlI!:llk" d,:;'b;:rllrlilni:Il:/1; fbl/: :IJ1Ul:lllbf:li [)If 

,c:omllit];: hli e:~ncih rl::gion :m:uil J111::rljmI1ll:li:n.:!l a Enc:::m: inbm:polmtiIHlll:lld m:ibllrac:tii(JI'[]. 

[['i()1[J:t Itbl:; peak ]['I;:mioJ:l. ']']:u:: bu,,::kmrciluld c:~:mnt!: :m:e:: plwt (Jof 1]]1:: r:ont:bm:tClus 

'1'1"~U'Io~'_:11('I"jl;I'!),'ll]III'1 C'1'~I"'1'1'I'IIIII'1 r),'I~ 'llLI!" 1~11"1'1"I"tnl'~ '[J'I 'Til]'II" r"II"C"".. '••••1:I'IC"J.'.C'l'I'ldrll'I'Il'll'lld.•, .. .... ['·'cln,., •• ~.f~., ~1o".L~' ••',.'.', •. .~ .•• ",~.'Io'I~ .. I :, • 1., 

I:ll.:!:n hU:III:: I,L 1::oul:dbmtiic:1I:1 :lirl:II:[J,t:~l.i~: COl(npton ,::Hbr:t of;EL high 1~:nj;[qlY 

,mm:n:n:Lll,-1('1!LY J~'I;:llkiJ[]tJ:u:~ i!~m~I](pl:lt::. Hadl. gI3m:u:n.;EL d,~:t:c:cI:<DT 13;113:0 has 13l :[i~~w 

gmm[ll[]I:L,:t'!IY :!N:l3Lk!: II:l 1~bl:: 1:~mnjtilrlul:'1:t13 h:'II::km(,Ol~lEId :::pc:I::t:rLlCIl:l,. 'The: gll'lnm.!I." 

lrmy pe~:lkB Eln~: j[i:om 11,ntl:u:u:l]ty' C~[:I::l:tlTiJ(lg :ii;:o'top'~:s: pn:~3:m(I't 'in the: de~tl~:c.1tClr andl 

,!:lllITl()1lmdimlgl](II'II!~:;ld.al.!:. TI:u::I](IOli:tC:Dl:n:rnon ilBot,rJo,(N:s a:r"E) K,·40, RJ'L·,226, :mEld 

9. l t2 (lnce: e~\leay tl!iC, wl~:elb3:, '~ml,:h dl::t,c:ctor 'b:ElckgJro1:tnd ill d.. e;ltl:~I:tnined 'by 

Ol~'I:~rEltil(lg 'the:: llY:3:'!I::rn '\,d.1tl:u:fllrl. nmm:tpl.e I)[n u llOI[)lOllllimutc: p,m:iod. T1~'I:: 

g;:m:[):n:LIl:"lr'IELY l;U::ulkJ3: fb'T HM: d~,!'tmj::I:I::I:1 1lsotop,ml un:: ildle!rIJtiHI:d i3[[]lrll the r:ount!; 

pe1E Helr:cmld, of el3.dEll[lI~mJk: lin: dl~:tl;:I:J1[]iilJled and i;rtcmedl on a d.:i:3k, Latlc:r '\!I'hem 

1che c:ol:npul:altinIl:E: 13L11E: 'hll!:illllg; pc:di:m:ned :fi:nrE:m:lllpl:E: ,cll:;tilvitile:l;: the: 

!bi!LdkgrOl:tncl, i:n.:lh:c:cIJlllti.ICl,!tl, i:!1 lrl::tri,l!vecl. Im.d. m:ibtmlctl;:dl j[j.'OI.:u fbI! !lJ[Il~Iroprii:L1te:: 

pel:iks be:fhlt't:: 'the: J:C::llllllliil:ulh::1' IJo'f 1:llIE: 1(!13:lculat:iou iis(l"f:dbITll:ed. 

110.. 1 Alll.laborll:tory datllL a:n,d. IlmciJllml:\, :haj1b>:rulI:t!:lolJl !31blci/J ~bl~: doc:mll:ll::n1:ed:in hO'lmd 

lla1tJ.I[)lral:l[)J[Y logl:I()OrJ,bl: or 1!IPp:rltll~milmt.!i wodcnl:leet!: :in pe::m:II:[melllt iink, LDI1;bookm:rtlri.el' 

:!lnd '\!l'u:l1b;;bl;:I::ltB !:lJillll. hi:: rll,vi'!:~\!I'I!:d 1hy 1!IPl:II."oprimb;: :;al.]pervislmy pe~m3:[J"(]]l.ell I:m 

:n:qui:!"f:d 1by HIe: TEn~: ..ES QUIlJill;jl' Almlm:lUJiit:I:: ]['roglm:[J]. 

110,.2 CorreGt.:lorlL!; 'tD n::c:orded ellllJtll, iJcli l,cl,;n),II;'(J'!G: Ol[O:!1. wodc::he:ets :!:h:alli. be: not'E:d 11)' 

drawi:Il.:g 'llbrough fhe ilnO(l1[][I::I:lt dJ!ll;1I w~it:h llilliilllg'le :li:ne amll ;[l;:coJ['cJ:illlg tbe: diate oflhe: 

,r:orre,r:tion and! the iniHIl]il [],f 1:IMl :ll"!:r~;Clll11]11.aki:llg Uw I::crrn:,,::tlon,. The:: C(Jirn~cl data 

http:lllITl()1lmdimlgl](II'II!~:;ld.al


'\!rl1ll be: n:~::Clrd,~!d il:l :m:l '~lnm[J:lbi,!Pl()US IOI:~!ltio:[I, i:[l.lltlt:~ i:mml:lc:dilIlJtt:: prcm:ilemi'ty ()fHu:~ 

ixu::Cl'n1f!(:r. ellnj"", 

1l0.3 	 Ead:t s'tl!LIJII[Lm:dlllistJ;: lh~! :[I:1;3m:Ll:f1!Lc:~tmn:: (Ji'rllttl;~ llmll:iHdc:8, 'tku:~ c::mti;1itcmllf: :mLllrl:ibc:n:, 

J[1'Ll,djdt::~:, meld ;,lC:~lil'I"i1:i'fm (J:ft:fl:I~: ![11LI,I:iHdc:::;: wt EI Tfdi:tr,m:tc:~:: 'timll,I::. T!M: ,r:ount:il:lg ()fl]'ll:~ 

EltIJXldJ:t1~rlJ:: J:[rl! r'flo(J:1rdl:lcll illlL llL lOr/!; C):lJrIjUdl:riJ[ll!: the: Jl~::ClrlJl:f:J:l1:jJ:11 l:illlti:llg of 1::VI!~:y :s:lIlClxpll:! 

(hM:llml,ing 'b:Elc:.l~:grCllJLI1L(l.::: llL[ILrl, slmndmrd:s:'JI by dl::b::c,tc:fr Il:If:ri:!llm:m(llbl;:r. Tbles:llm:t dll;II;: 

i:u:td Itj:[J:U:~ Il:lltd drll:ml:ion i[lfc:cmnt 1Il11:: rl::c:orde:d.. 'J['l:Ie: !:pr:clnuclll it!: :srb:llc/::cli ll(llLCl. 

'Imm:l!di:([:n::clllto VilLdoUIl dlElt!! ,~:tl:mllLgf: :1J:11:~djia ,fb'l~ Im:dlitlmlll Jflurp(Jl,m:~s:. 

1.1...1l 

W:iUll Linl:::: :s:'1MrI!ring the:: UII::mCI" :l:: :1:.:5" ilmld ::~: ::I'[J; lPJri~:c:i~:il[):rl. 11::vc:~l!l .. Thc:~ l.abol:Bclory 

:U:llltrlcElgl;:r or I:l I[U;:[151(JI:[J. be: clt,I:s::ill:rlLEljw:51 wil] 'ir:[/:Im:pre:lt Ithl! COJ:ltr't(]::/ d:lIl:rts" Fiv'E! p"erOI!,nt 

Clflti:Le: p'lc,tt,l:d '1'13;11;11;::: l:ln:.I::':PI::c:1:f:d to :11:LI1 01L1tBiidlf:: ,thl;::!: 21(J; JPJrc::c:iisilo:llc blm.d bus,ed OIl 

$tat:Lslti'C:B nllollll: .. Ifa v:!lhl.ll:fj'lllll [J>ll[tH:idle:tJ[II:~ :!:: :kr P:l('II:dB:iolll bll:n.d" Im~ICl>HI.I:~r 1[l;~adiJ:lm 

of fbue sll:tmlLmrd shc:mllcll he!:J:[].:adle .. Ifr:tw!l:I::c1:md. n:adilng a);;io jfidl!i IC)'[II~!liid,e. IJhll: :J: 3(1' 

bll:nd" tllt,l! ·rlL,etel::k)]~ :is. jlLldJl:l:d tl[) hiE: nut of I::ouln,ll .. I!']I. c;::I:I:lc:~ic:m.l::Y Ic:oml:('oll,(:hmr,t ,c:allL 

I::ld:[ilbiil: n, Il['lm:ull wit'tltloutbl:iing out of c1:)][I1:ro] by ft..!:: ilLi:>:[J,'\/IE: I::riltc:r.dill. J[nflm:pn::·tml:ion of 

i.~: good 1f'rilvc:1:ic:e to 'ilLlvl:~::t:lgajtl::llr'I;:ndl:: wltlir:b apprlJiEu:ih 01111: ofttJ.:E: ::t::1,c; predsioJ(] 

:tinl/m .. 	 Thl:: [[l.>Em;[I" :!:21:]:, ,m:~dl :!::3c:r pn::dsion !limuml. alle: l!ll::'tJ;~m:ti:n,I/:d lby Elcvl:wagill;lg the:: 

];amI: 15··;1.0 e::l:l:idie3[11::i.I;:S (11mr f:::~c:h :ilellecl:ll:dll::m:,lrgy) :fh:IIJCI. IlllI:: pn:rviowl ')iIE!ll'" of the 

wc::ddy B1:!!]b~il:if:lI dll;:[:k :n:tI::ml:ll[I:::(nl:mJtB .. The: n:~l:ol1J[ljlCln (fiJilll 'w'idtb, ilif h.allf 

Jrl1laXillllIJLlJ:IlI) of I::!lc:h 111::II::c:ltl:d Jl1f!llik J:llUS"t 11101: 1::mC:.I::f:d S.. OK.I::'\!,. Ifit dOl:::::, aJ[lotbtf!(r 

[l:u::a:;nllJrl:~mel1ltwitbt the staJ:lllimrd :;:houJd be [J:IIlLde,. 1:I"II:u:: re~!:nlu1:ion ~:l:ilJ e:xl::e:eds 5.0 

Ke:V,llrll:: de~tec:t[J.I[' is jlllid.:gl;:dl j~(). be nUll of Ic:onl:roll. 

I. '1.2 'The: 1!m.1:~ql;Y' of each Be:le:c:ftf::d !l'1::nlllm:mf: bl:: willjhiilll :1: 3 )(,::"11' of It be: C~[)'rlll::c:;t g.mnl](J.;EL·· 

ray /J<iI!lll/::;[),::r!1:)" If CI'IH: !pl;llllk ene::r;gy :ill oUltsiidie ::!:::: K.eV nf fh,:) correct vllJue, 



11.3	 lil,'hl:m. a dl;~IJ::(:~tor ill: df:1:I:nni:[]I::d 'te:. 1b~:: (:Jut of 1~:oJ:[l:['oll, thl;: 11l:b~altl:[l:olty UI.mtlll,mm: Oll HII:: 

pmm:nm btl:: dle~;ilgn::[t:I:m '\ll"i1J. l:rV:!llilllllltl:: ml.I!: dl::I)!:etor and 1tbe (::I(::c1tI'[l::tlcic: :::y!;tmml to 

dl!::'tl::nnine n]l:: 1:;Il:ll:m:: of Ilh,f: p:r'o1t,ll(:m:I, 

lilA 	 Thl:: dl'f:tC:~~:tc::r i:: ,to 'hI:: lluh::l:'f:d Itv:)1t 't1:J 1(11:: 1CUM:d to :m:1II1Iy.:.I:: :::mtlJ[l:il,:m 'WI:lUI:: d,::!;i!!;lli.Elte,:! 

WLI1t :[lf~:4:'l:Itr(JILDc:n1m:ti.·I/'I:: !It:~tilcjl:lltl:tlmrl: be:: dlclcul:tlLm:ltc:d :in ·tht:: ]]lL!dntf:~tli!tlll(:.I:: 10m Jb::pt 

'ilL1 'IJbi:: lLuJb(lI[1:Ll:tmt;I'" If il. SllclltI]pllc:: (err ll::mltlpil!:~::) bilJd. bf:l::1ll (:ClllCll:tl::dl dudJll!!; 1:ltiltJ:U:: peadt:u:1 

jrbr whiidl. 1]],,:: dl::tf::I::l:oJ: '\II'I!~;: j'md.I!;lc:d ,m:l!: of ,~:oIlLlltol, HII:: B:m:El.plt:: (or ::m:ll:Ipl.c:s:} I!:n: 

t:)(j,UEl'tc:d Il. ll:I::C'mtl.d. timl:: I:ml. II. d,c:ltl:~(:I)(lll[,lli;hid1 is ·wi:thiJl. C:01t11trClI. Ij]]Jci1ts:.. 
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1.,]1 Control. i;:tmndlnrdB 'Ibr :b;aLm:lC:~m; mr'I!~ :ulm:l:ml,!Emy tD a8l,:WrI:: h:tgb qml1i.ly re:l;:llllltB fbr 

m[m\limu~trilc: :[]:u;:am.ln;:lcne::mtB" The;: Pl:II]IW['SC;: Ofltlxii,: procl::dure is 1:0 dc::'ftru:: lhc;: !itc;:Pi,: Ilo be, 

][bUC"iVI~:d '\li'bm:n ,c:hedcilag 'b::Llm:lC:~!: c:~!Lli[bnrticlu B:[II:I to eSltll])IJlBh ,::ri'ti::[ia 'j)mr' aC:I::e:p,tll;ble: 

]pl::rl)rH]nl:ll:IC:I~: i[lf 'Ihe: 'bElJIll:[] 1[:1::$, O][)Iy bnlI13tllICI::S '1J1t::elti:[),g estlliblimhl:d omn:tn:,]! li:rnit:;: l3,re ltD 

'bl:~ 'L]J,:,!~d"BEllll3Jrl,c:I;S, 110'1 :n:u:)etil[ll!: 'thl::!!e:: !:tE!:rll:lanh: :an;: b!lll;mc:d "Out ()fSI:wvil[:~;:lIm[)d are: 

rmrlllo'Ved lin:tn "LIJM: lLIntill JI::pnired 0:1' re:lplIIM:I::cll. 

:/,,:1. J:!iELI:/LJ:Lc::e C::ELl:i1:llrll.1tioJ[l d:u::c:kBellti[lil:!;h"J!: I,L n:Li:n:iJrllIll:rn ofllilrec; (3) !H::'II;:c::"tI;:cll f:;ecrrtifk:d '\Ii(li.g;trls 

'v{iU be:: l:Jllade eadli diay 'Ilt)e:: bll]llt[M:e:~ it!11tD lb,~~ llJi!c~d, 'j['IJt,!~ Li:Lb[}:r~al'[J.:[y ]Vlillr:tai~llm: 01,' 

SUPC:l('V:tSOlr nfc:ac:ltl arc::a is n:~;:'P(mll;::iktll~: Jhr' I3sm:tring thmt ·bal.anC:~~:C:i:ll:ibl:ll,liton d:u::cks aJ[I:: 

IJ(]:!lde j[b[ 'the:: buJlm(u::es i.ltl c:adh. mrl::!!, mad that: logboolc~i mre J:()1:LiJ[I1tU:lnecll, 

:1.0 JDE]j·][N,I!~.'TI[ONS 

3,3 'l['lB:ltl:··lfl:S .... T'E:ledl~rrll:: Brown HIll,!!;brll:~mi[],g ... EllilriromnC::llllaI81::nric:e:;! 

:S,.1lI CA1(JTIO:NS: 

7,,0 If'JI!~lRS(JINN~Il:,L QIUA]["lmi'l:CATI[t[)N'S: 



1"RO·Q·om: 
IF:I:I'. II!: 1)1 

:tlIIIJ:: 11,(l~MJ.I I 
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7.1 	 AJlLallyst!! IlI::ri)DUni:[].gtJrlli!! Plll:)Cc~:d)LJ:r,:~ Ul1;mt be~: 1:r.~lilllc~:d" qUllJ:lj~il::d, Il~tlidI4:)m:1:i:i:led il:I~II::C:oJ:dJ2tll:l':I~: w:itlci 

tlbl:: TBlcl .. ES Q·ll.cll.ity CI:tI:ttlroll~,II.,mrl1Llal P;!lll...·032..365, 81::c~ti{J>m;: 2..2 tlJtl'[JI'll.gjtl :1..9 iLIlICJlusi.vc: .. PlloGedlJ[n~. 

Sl[lf::c:ilJei.c: ·ll[l!,i1clim.g dc,c:w:[].entEltkm. fbI'dl:mi.gllll!i't,::d ::U:lliJY1l1t!!i!;: m,EliIJrl;Elill:tc:d iXI ·t]:If:: QA offk:e::.. 

7.2 	 A:tlJ:ll.yst:: iln 1:!~~dniJ[lg 1tl:lIl.Yp'edbrnl: 1:hi.::: pnl"c:eclrLI1['J:~ o:[]]y 'LlllIdl::!' the di:[',:~c~1 m:LpmrvL::iolCl nnd D1b:::exvn:tion 

of II. !!I::mio[ tc::d:LI:lic:inri C:f:~t·ti.fif~:cll1tCl p,,:~dbrnn :thi.s l[Jroc:edure:. 

Il:.l II, 

:~L2 	 '(J!!4:: I!tPp:rolfJriate IP~Eldua1ted c:ylli:cl:iCl.mm: Imld ·tnuJI:::i)m: pilP4~~tS: durilrlg H]I:~ :p':['I::pCl:mtt:icrl~1 oftl:II:: :::Dlut:ioJ:l!! 

c::ited in g.1 l:l~Kn/l:~. 

9.. ll.l 	 B:al:m:tcl:m m~I:: calibraltl::d by mel el(/:im:nnll :2111;em.'c:y DleL :m] ELJ:lnuml basi:,:. CEililbrat:ion 

check 'weiig;bcts mre: c:mti:t:il::cll by l:llli ex;tl:::[1CI::t1. 13lgm:Lf::V om a ltri.e::rllCliiuJ 'b:Clsil!L ,Il,. 

cullilm:mti.cJ>u c::hl:~c:l'\IJilil be:: lnlldl:: bcdbre e.ac(h llml:: da~1' u!l.iingllhil!! p:[,oJ:~edure: IUlid 

,c:e:xtUiiedwe,ilgbrtB !:C~:It:~r:ted by Ithe 'Lll;h1mrml:'D:cy M:I!J(ll2lgelc·. 

9,.11.2 	 A II ClIg;book iii: pruviiclled wi:IJh IJtll:: blllhmcf!;.. 

9.1.3 	 Clu:c:klhe :le~"\1I::1 Cl·fIJbi:: lb:21I.mrll::e ()Irl 'Il:II~: 1.'~:'\Id. bmillt i;n:to ltl:II~: bal;m:LI:'~:. Adjust 

ltlllllllllll::e, legs 'lJ:[llti:t Itl:II:: blllbbll~: :ill Gf~'I[Jte:I[1::cll iinltbewi;[J.d.J[)w .. 

9.. 1.4 	 [n.!;;pect 1the: hallm:u:,:: :p::u:t and dllEl]]l1CJ.;:r :fbr Ic:le~mlIEJ:if:~:m. ][fllCu: h:al.nJ:lce:is di.rty" 

no'te t:hiis fact in Ithe 'Iog and n:po:ct Itl:lI!: I:ondill:im:l oftl:w: bllJEIl:l/::/~ to ·the:: Lab 

9.11 .. 5 Close the: baJillJrlce d:ul:£nber and zero fbe l:lal.anc::':~. '(Js:ing: a c:lell:tJ. (XJ1tll:m. or nyllou 

!l:IC1v'~: or th«~: J:b:['IC:e::pll: pr[)Yid.l~:dl with the: we:i;gJ[lt~!, plao/: the: '1:[r81: de:8i.g;CJated 

we:ig;lIt 01[1 the: Ce[litl::!' of the: bllJ13;CIC:C:. pan. }J'eve:r a]l!ow the: "~I',~:ig:b.1tll 1:0 <c:onta.l::t 

http:c:ylli:cl:iCl.mm
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9,.1.6 	 Jf·,~~rlh:mI:l ~thl:: wIE:i!!;b:Lng. !lJlhn,,~ilrIJ!~ I;~llf!ilcill::n:t tll:lllell:mfJbi:: PI3:'1. ttl, llJ~13Jb:lJj:1:e:, :and 

rl:~r:ord ltbt:: l:tl,E:asun::d wt:tigl:!j: iLlll n]l~: liD!!; undt:::r the r:ohl:tl:LIlll:i:=rf:ing Ine;aH'Lll['I::d v::lhli::. 

9.11.8 	 Alllnllyl:i4::,Elll B:cll.m:u::E!Il . 

9.1,8.1 

s,miall1:tu]]lhm:. Jtl:13]i3C[]lc:e:~: are: IlIE:rviee:s I![[lli(! cl[tE:nJtledll:mLllmlElJli~r by 

'fhl:: l:tLCll:tl:d:ir.,::1:u:t1::r CiI' a qualHiE:d n:pre:sf:ltltativIE: to :[):u::e:t i[)1t~igi:n,al 

!lped.l:kaljtiICI)(]J;:,. CI3Jibratiori 'we::ight:: mre: n:"C::'eJrtif[e:d. trienninJlly Iltl 

Nl[8T (dlmm: S) wl::ight~; 1by UliE: :[]:UHlu!i:lc1tlllr'E:r []I')" by :EL q'IIJEllliEied: 

re:plt1E:SI::11L'tJ!LI:ive:,. Ij['''''I31S: re:c;·d·\lIE:d'" readi:tl.gll Jhll:lJr). libl:: GI3;I:ibn3,tiiolll 

VI::lltdlDlf'!lhlliW 1[)1J1: of tolerance: cn:ndi:boml,IJtl.e QlIllillli:fyAs:sUT,EIl:u::e 

:M:EInI3.:mm: Il:h.u][l :initiate ElnNeR ::Lnel. dl::tl::nnine llLel::ded re:che:c:lb,: 

of prkl!: 'wu:d:. mU3,t used tbl:: 1:113ll::lncl::. 

9.,1.8.2 	 A 1(:t:mtjJ:iI::lljtl~~ ofBt::rl/ic:e and cal:ibratilD1[) !:haH be ilm,.1lll::d :m~u:1 el!lc:ltl 

unitiibnlll 'b~~: l::ib~:J..E:d andl dl3L1:ed 'l'I'ith the lasl: Ill::rviet:: i3111ldl 

9.. 1.8,3 

we::lgl:tll:i 1:ml,I::~:'i:Lh'lt:: tID 'Nl[ST I;:adtl d:3lY that fheba'll3[[lC:t:: ;is i:1ll UBe 

a:nd 'tlrtt:: l'~~mlllljt!1 :;:]IJ:ll1 'b'IE: :t'IE:c:o:rded :l11l1:I11og.. Ttu: ElDi3ilys:/will1 ze:TO 

tiM: lbaLm:u::I!: 'b,;:ml:re wl::i!l;]dng :EI :::e~t OfSElJ:ll:p'lI::S,. [ffhe 'baJ:3l1lICI:: :l!; 

not ltlltIM:tkmlltlllg:c:orn:cl:ly, i.t !:halll hi;: IremClvl::dl :!i:o]]], lLllll::, ']'1:11:: 

lbllLli!tIM:l;: l:ll(lm:l: 'hI!: Il:ervi,::ed. iltilid. 1::illlibn3!tl::di bf::HITeit iis put bw(:k :in 



OllElppropri.i:L1:!~w():d:ghe~:~tjl i:n, pemllllm:Ii::mt ink" LO!l:bcluk j~([lltrie~:i mn,d we:'rkHl:II::e~:!l !;hn:ll be: revie'\v~~d 

by lI]pJllropriate supm~vi~HCl:rlr PC~:[~E;(JI]ml':il as n~:quiJrI::d by ltbc~ TBE··E.S Q1llal:i1y A~:iS1:trnJCIl)e PrCI!ljmll:n" 

lin .. :!: 	 C:Cl,:C:['I;~c:,tii()nE; 'to rl;:c()1rde~d dElta ill, logbook:; 01[' on workBl[Ii~:~~tB sl:ulJll bl~: notf:d 'by jllrll:l'i~inm :through fbi;: 

irlllc:orre:r::t d/lila w:ifh /I, !lilll:g:le UK//:: Il[[J.d re:I::onl:i:rlgIJtu:: datJ:: oftl:u:: C:;CH:['f~c:;liiClIll and tbc~: i;CliitlllJS: of file 

1P1::[,SClIU'J]l!ll!:lll:lg; tilt;: t::orn:c:'tilon. '][,b,;: I::cr[n~c:t dilrta wiln hiE: :n::c:oHI,I;:jjl in an lLlniltI1[lbiguCltw:: l.oc.i:rtiion :[n 

the:: i:ml:lu:dinJtc~: pI'Clm:imjt~/' cd~' the: ino(l![:n;:c:,lt d.atll.. 
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ill1llmmiilllwl=lIll If"1I1vidl:d It11ltl~ :lm!I,ll!::I:l~Im mmll:I:1I 'I:mm::lirIlIllMI, 
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h:iUldllilliil IImell !:'tOI1illl;I:: oj[ murnl~.l':~11 mrllli Irnmimlmimiml!; :mrll1l· 
pliml!~ m~I:~m:d~!:, 'nl4::hnmll!::I:l~m[''' II I:)CI,lrJi'I~mnl:ml, 11f:,Il!uitI1ml, III) 
comclltu:lt 11111'1:111:' l~f:lltl: iill liin:li.ltl:db:. II lb~Ildm:1 kn~llm, m:~!/lc::. 
mll\lImij1~dml!; 1!~I.mm,. IImlll :~I mmli~lI. c"lmlmiw:~r of diJllJllle:~tl· ~~I]ld~l~t." 
c:hl~cmi~t~ im:i~cl. Tub":: 1:I,.:l emlll bfl 'II11~eldl 1111: II dl~f:e:.Jkb!lI:llmi 
1:)clmrll'lu::lti.lnli~ II, :!:YIlI~mmlllltk: ,dmmlll i.dl:ml:ij1k:lllilmll IlIjr II, :mli~l 
:!~ilnrllll:l4:';; ii, ill 1I:llml IUlu:,:lirll Ifbl' :h:~I:II~timJl: Illlll n~!'J,lmt.pdll,l~!~ Iliiblll: 
.mlilCllllm nli~lICn:, 'I"ltliidl dl:::!~::dbf:(!I)ln l)f~!lt ]lmJ~c:l:dmm:lim~ 'Iilllll.'· 
:nlJly ild~::nltil!~,ihnll!; 1[111:: :!i:IiLL 

T1ru: iJnl!lJlim:lm~r mlllsl, 11iJmt dc:"tm~l1iIiJrl4:: wIM~IJtu:~rlll~f~ Irl1l:!lll:dnll 
ill: IC:I:ml~m: li~111Iilru:d Ilil[, 11kr..:: .!!lmQill~mll. '['1[1 11nnb: Ithill Il~f:llmmlji·, 
IrIIl.ltkml" IIP;':~lIll1 I!L 1'I:pl1mu:mlli~lii'''I:: UI!uml]l~h: ,[IInl ilL Itlml l!ml~11m:I::" 
nl::llmmniullI:: wl1lil:IJhmr mr Irlml 'tlnl" ]lm:~tll:mrliJmlmt lIi:m: :limj::ti~CII~1 
:ill dic!I(:I:I,nrilt,II:: 1wi.llh. mil: n~!ilm:dl I:~I'I:'" CI:IIIJrIll:'·I!rmIiJru:d l!i:,iJIlI 
'Vlmy ICl1mm I;~nrljlt:l~ml im I:':''':I~:!:!~ Ild' 7~!1 !umm (:1' illlt..) :l11i di~mllll:'· 
IJ:~r 1m IJ~m·liidl~m .ilel!:1: IllIIII:lemuitblll: wi,lthi lthle~ IIlLmJ~dj:~d,I::YI:' .• :imdtl 
Ill! lII1Jbl~:: :mJlt mr i!iIIli:lIlr" wIH~m:~IUI. mll~~:·'I!lmJinj:~rll IImilll: iurl: 
11rli,lt:11tlll4:lt'pil: .ilnd !mlltllmi~t:l'[ll:II:)(JII~.ill(:,Thl: pl1:~Ikllmi~ni!mt lmll~II:'· 

'dilil 011 'lli:~lIt Ol~ 1m.1UI:Jk i.ll: Ijh:4:~!I:,~il1il!; ""I:I!:'~:lmli~llm nilll(Jlmr, 
TllibUI:. B-,;:!, IImlt/ Piii~ucn:: IE·,11 Irn~iLll' lnid im 'Ib:~II:mmliinJinl;1I Iltll:' 
11:1:lIiJ1I !:i:m: 'eli//' IJtw, Iloill :il11 qMI~llltkIllL, :/J!' (JIm ]!!Il:ldbilrli~~IIIJr1I: 
lrIll~lh:~IiLUI. illl ,c:omrlll: 1!:I~ililill:d,. 11bmll"w Ijhl;~ ]llrlllt~I:4llllm::!: ImJlmll1lil~dl 
iillill~!LI1a\lllm~l.hi E··:!~,,; if lthi;: lllliill i:s:liiI1l1f: 1!~11~lilrmd, !lbillow 1~h~:: 
1~1I'll!:milllllil:'IS: 0111 II iillil;:dl iln. pnrllgl~~IIJlh E,·:l~I'" 

1(1) C'CIII!,I~lW )hllCl'.ltl',I/" (JI!/U:lfl :111I<1l :sl()ill hm!: ltll:~:::n d,:~wJr-· 

lliIi~rll:d btl 1m: CtDmm,:: Il1ilkimf~lll, jrml~IIM:r '~m,lmmil:rlll.ltion :I!I 

lllltl:rli:m::IIJ::/:s dtl:d imlhis: ll(p];Il:lrldlilc. la~n:: iIM~llrlll~ml illl 
A);,Il~:mljlb. I!~,. 

11::1111-11'1,·lm,'11 ..'IIMli!i, 
::11:1 :!:imp 1I~1i, 

iI11~qmiJl1:ltl I)t. llil:lI:mrn:IIM:lhc: mrmimlli,m: dji!IIJdllblull.:i(J~n" l~tll:: li~11ilil1i 
.!th:i~lll~:, Imld 1~hj~~ Illl:I1I:!~iIW '"If l[h~~: iUII :Ititll d':~lIoni.lt (ill' li~lIpli~I:II" 
b:ll:), TI~m mllmlmli~m~1 of I:it.IIJrlII:'·I!:mlim4:d !u:lili:!: I:~1I1lI b/: 
d~!:!lI:dllll:1tI 1111 wl:ltl mm~dl::dll ]f,e:~tJdrll:!1 ml1iull~~d". l(II'II)llll' 1!~11Mlj:~cl. 

T\iib~ll: :m·::IIII~~d, Pijl:mn:: m,·:l~ 1(:lIli1 Itu:: Imm4l1 iinl lil::h:~:~timg lJIII:, 
;3~lllill'ulill~iIlJIIl c:JC:=llt:dllI1Iiivl:: II:mll1i:I:. Sitiitl 1!lIIarltil:;lh::!: ,c:nJrl lIJIIUlI 'hI:: 
dl:m::ll[llImll lllc:l:~~mdilnl,ll 1m III 1.:lmmlll:~lmiill:ltil:~lih;illl!I~.I:~lIrli.lt:II:: 
li:lhlll~'I:' I1LUI(!' 'l'IUlY Ifirllllll1l mnli:uLlmrll:. In:mlllll:h:d Itl) Irlmlt 1[11" 
II:kll1l.l!mtl:4ll, AI;'.llm:~IJariii!ll)I: d~/:m:ld(lI1tiYI: Itmrnrlll U~I1:: 1i.:!I'Ic:d iJeL 
']['lIbll:: m,·.I,; ]H!ll1tic:lI:' Ilh~UIJ~e:1I im1f: ilI:hu~!iI]m,lt/:d illll lflill:1JUm~ m,';l,. 
'Th,e: die:lIJi,ll1W .:11' illlli :il1i :!tiltll d':l!.mdlt ICJiII' III 'C:llllII":I:-·mr~8til.1If:dl :I/oill 
ill illimt. vnJlmiibUI: :iI1Lljm~mlllltiolli, :I~~I:::iml~lli IlIblJ8rilru:Ill bllll~m:h,· 
imll: II :1':lil~lljmil:j[nl!: nodi imh:, :n Ii 1~ldliU:I:: Il~e~lJ~Cl'ilii IIl~r Illr1J~1I11 Iltll:, 
Silmlllllllrcli ]l\!:ml:lmiatii:1I11 'Te:~ilt 11r11li]/ iindi~,~lIl~/: 1[111:: dumli.iliily 01" :8m 

iJn lIi,ltlll dl:!flll~!tit. ,1!~'Il'PI1C1PI1i1Utl: Ij~mu:~riipltivl: N~rmll nrmy IbA:' 
m:,III:CII:d liroml 'lI'lIlt./c:: ]E-.$, 

I(:1!)1 I'j)r'l<l~ )hlICJeiml... Tbll lihM~tidlW dJ;iIl~IU:l~l:rjJl1til:::s: of 
lth~~~ .liilltl:: :lim~.~lj~(lm ml' III 1:)()~I~ll!llf:·'lIlmQiIM~rll ml:ilbm~ill~1 1I1l:ml, 1~~f:l:d 10 
1~u:, l~h:~im~lJnliJrmd, '!mil:, Itl:lI~l!l Ikm 11iJnm··mmliJrlI:d 1lOih '(j~'lIIiII,'· 
:!IlrlJlflh B·,::!bJI ,,,':lIill:11I 111m Ich:~m:l~mll:d iUII 'J['lIbll:: E-·lli .1111111 iilllllll'· 
'Ilillj)/~rll iln. Irli.'illJII1::!1 :!l~..~1 urmll~ul!:·h m.·ll()1 I:mnl Itm ul:m:dl l~t. 
,,:ll~III~III:·ltl:lrj;m: flltl:: Ifiuru:: :liml::lii'ClIrl 1:11' Ith!'IIIIClj][ :mmrlph:, itll 
'lllm:~!:ltkll1l, 

f1) C,(I.ltl~!jl: lhlll:l~io.'I" 'Th!~ It)IJ~~mm~-'l!mniJrU:d jtl~lU:ltion.. 
'il'l1!lfWf: Illf.p:lil1t:nlt,II::, nh,cmllljl bl: Il~mll:lrib:~d: iin 11.:mrnli 1:.1' ItIM: 
:luilll:: 1:11· lJIII:: Illll:llll:lJ1niunmll: n;l1ilim :Irim::, iA:,,, llJEllI:d OlrIlJrln'I:]" 
lP~!~11illllillU.h m,·:l~IJ~" '][':1111>:11:· B..:l~, liU1M(1 Pil!:um:: m,·!. limn:/, ,niidl im 
:!~::II:~C:Ilillilllllf'llm:'JlBrillllm dl:~!~c:riJf'lli 'j~l: ·11:mrnl!i. 

(2) .1;;h~ll: Jl"I~ICMlt"'I. $I:,vmmul ImlUlI: 1iII~lll/' :b4:: ll1lm::li~11 iUII 
dl:rll::lnnniinJin;il IItll: ·,:illl~!:iIi,d1(l/ dlu!'lliIC:I)~wi:iltil::!: 011 liil1'~:·',1I1rllil[ll:d 
!mliil~i: 1:11· Ifiilll:~lj~tll~LIIUtu:lml:,f; UII~~i~f: h:mlli: ill1Jt:II~IIJi~: 1Jlu:, dilllll,iml:;ll 
IlQr Irl:~m:ltil:m Itlll is:hjiil'lin,;!: It/mt, l~hl:: dCIY Illtll::I1i;!llJh :Ic:~!~t, mud Iltu: 
1:1[1Il1111tlllll~~!m IImdl u.llimn:ir:illy Im!rlll..I:~mr I~~!lI:ltl b:~!lt, Utu: 11i~m:ltion 
'li'hjid~lll~ml!ll:~! Ithl:~NIII" ,jl·I[1 U,S" mlli~lujlllmll mil::,.I:: (1[1.!~~:tmtll1il 
i~i: 'IIJiI:d;;lhlili j[j~IlI:lti.ltll1l It:ll!nm~!~!II:lI1dll l~nl Ith~l~ lirml:ltion wltiidh i.:!1 

]rl:qmir1f~lll lhJII' rl~::Il:mrl1iiillmlllnmlld' '!~Jlmwll.m~11 litlmilltll, :1'1(11. till:: 
lfl/l;rlf'IlI!~/: 'I]:if Itlll:: ,d,mml, IWmtll, IluJ/wl/)II'I::I", 11.:,Il/:l:Ill;I1I/I In 1M),!: 
illl1lll![lrlmnlt; 1Jtu:: Im'III1III1'1'lIli 011' I:I:,IIJr1U:: Ulllarltil::lh::IS: 111 IIIJlf:qlllllll:., 
'm/mlll: 1m Il~l:b:mrnjmf~mU: ]Jllll~!:~lild.ltll I:::h~imm:lmrilllti.I:~!: ,t.f It11lt!~ lilnl:~ 
Ili:llolim11 111m: "'j:~m:ri1tic:ljlilll 'Tubl,:: H,·lli, Ith~:: Ijli,IIlJ~aml:Y IJ:~!it Ii!: 
illillmlnllmd, im Fil!~lUrl:~!: m,·4 Ithm:IIJ1I!,itI E·,';'" l~hl:: ,cb~y :i1;I1:~nl!~llri 
111:slti!~IJQr~:~!~::lliltl:ljlil1l :P':in;1JIn: EI,·m, 1Il11d! 1~(l'ltlli:hlrll:~m: mnd :1l,1l.n!lllil:·· 
i1~j' IJ:mls mrl:: gi'\!/:m il11l!'ilUIllI:I:S I:!,·~;I .iUMII:!.·li[)" ;rl::iIJlI:~(:ljl1l'I::ly. 

I:,. Ol"",uh!,I',W, Thf: di~!::Il.:m!:iilJ!n {:!I::U[h:,ln~lf:l1ll. illl w:aIA:~r) 

Il::s:1 :mlitlll~~/: :biill:: Imlll: I:llm b:: Imll:dl.JI dl::ltc:nnbru:ml/: 

\, 
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It:~'111111~ I~II ill~llllilmllll.11Ihunl 1III'If i!l.lumll 
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1:111IU"11 ,'_I,t'. ........................................................................................................................................................................................................................................................................... 

I::,,:! 1!:..11 

l:ltuh:li\,.lhlt'\ I:il ll"rlu:ll\l"l~n Itli Icltllll~IIII ..\l111\lnllltllll:.ill: 
'[)llIlCltiill·lilml IlllI 1l1~lIil1i IIlmll'''' Il~1 l:clIIElm~I.·lillmJil~"'"jl cmlln. 
Itlllilnlli1~" ni' 1:llmmli••III~lIiI'mdll~uilu 

I~·:ll 
1::·.1. 
E·!; 

1::- :~! 
1::·:ll 

1:;irlll-jIl11Iiilnllltllll:llill\. 

Fliuld' idill1llbiliclll.lilt~n IllI1ll'mU:\LII1E11; 1f,c"'lin~II'IlII'llll1MilCjl
Emilu 

S~tnW\\ll'h IW 1:~mulhll~EllII:!/' n,ll ':III~'II; 

I::· lit. 

Ctllirrul1j:I,r,II' Im;tI~;1 dkill;(:li:plilltl' lIoili irllli1ntl'I\; 1::,,11:1 
........................................................................................................................................................................................................................................................................... 

l:lmll1~I:IIII; mlll'~tl, Ifllrul', 111111/, Inirl, l~lIIl:llrlll'~I'mdCld, 1:11111111"1', 1mi,I, II~Lllmt.u!~Jtlmll, ,j.mll Mlljtll~U1ji1~h 1:'t)tmllicl~rIllJ' ,t:hW ,~IlI'IIMII:. 
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p,l'e~m:l1~c:I' (]if ,!lI1i1d.I'~:lla~ljI1NI :EUlrlCIUtrll,11 IlII' IUII,UI:, liilltt, lmull ,:::1111:1' 

ltl:n(:I:ic:m:i (mIt:: 'TIINt!: lm"'!i).. :!lc::'I'cl~rllil IJlthlll~III:!:1t!l,. mm:hi IIII1 1thlll 

cdol' Il1rldl l~tlt:: 1~11'lliIttl:::!~tll litl1: dC::ltlllrIClIlllllillllill II\~II ilmlllll:lru:~I: t:lI: 
ll~rl!:llIl1ic: IIIMllltmr; Ith11: lu:::ij)! h:~!~1 1111![, dCI:ltmmnimiln;!: Iltullfll1l:llmnU:4:: 
,t1,j[, ll, IC:llkiillllll I;amb[)mll~tl'. IC:llml:i:lI1liti;lIl!~ 1I~!:llmt, IIln1dlllnlU lIRull:i1nlll', 
lie/lit ;Ib.. dJ:lltllllrniil1i:iIlI,1! 'il'ln.llltlum· IIh::u "IIC:IC:ldi[l:t:i" n111l1)m~illil :ill 
l!1tllll~II, :ELI'II Ilililtlltj( jim 'lI'lIltllt:: 1[!·..6. !\::hrlllrll\:lh: d~el!U:dlllbm:!I 4:11:11 
t::]IIY :i~III1~lplt:: 11m:: :ti,lillll:d imTllUhll'll B..~'. 

:!1t:.iJI Innoi~l:lllmle: lillld ":Clilo.. lime: jiI1rlIJ~[)'III;nl1ll :il1idjit:ll~tmm: 1lI:1' ,!lUliil 
1:)(l'ltldliliilliJtlS. If:l:il' 1:,:':llUII1I:Jl,lhl" '\d~!tiblt:: 1()1~li[\:I:IIll1illt:l[, 1:llmlrlll 
110ill :mlll1lllI11: t;;UIlI :illuli:il' Ithm :llm:m:iJmiily '[JIll' II, 'i\'lutm~llIJhl~~:. Tim: 
(:0101' I[J<f ll\ I11IU111111: :!~(l,jll :!~elllnll~IIt:: Ih:(I\~s:lI1lm::ht :!lll~mlll: 1Ibl:: IInli'lUmr.. 
;nl~s: :lInd dht:mlLic:mlll 1~1I~llll4::II.lt illl Ill,,:: :!1I11:iI"Unul tjh~nillul~i~" c:~tJInlllii" 
11iJ[1I1~!i, lurull 11\1<1) )~U1e:!II::lll1:)e: 1:11' 1[lJlll::l\mic:: 11I1I.I11J111lI. :!ioill 11:1:111:11' 
t::hllmW IlllmplIlII:d I)m~ 1Ir11: U.;!;" IIt:jPlltlltnru:ml: C:II' AII;ll~t:mlltlllm: 
(US:DA) bll' Ibn Mllll1m::lil Cllllhlll' tCOI1r1IJI,ill1l)I" N['!i~j\'WhmlI1Itllr, 
NY t:2.5;~j:li, .111'1: Itu::Jpliuli Ifbl' dUlmc:dbilll:!: ttI1m C(JI:iUQ[' .ujf' :!mitl 
!im:npll:~H. SI[IL! Inllt:li:s~tlJL1'ei 1:~m~tlli1~tlillIS: ,mr 'iVII~tl:r J:~m'ltmnll!i ,t:mtl 
bt:: dl:licliibmJ: Ifbm()'willli,i~ 11111:: t:db:::IiluI1UI;~!~ul1lll:d .hnl 
'1['ublll: E..ll:, Thl: Iil1rlpU~l1tlmll:t:: of ,(:okll' 11Il~l'illll:l1Ilill:I'iunl!: IIm!!1 
C:hlll::I::il~II:ln.,~: I1rIOili1t nn~:.. m1milruld nmi!:s: ill uh~[lwu itll 
TIBibll'I:E..'!l'" 

II::".U. IIIIIIUIUII 1!I,lltrIUkt:111~11I1'"1 1Ulrtilui IIlhlUIUII Itl~lIljttllit:~IIIII:111 

, 
,,: 

l1~m'11I11i:'~:'" 

lJI'I'I:rc:ll4nl: 

l!l~IlI,1I 
11::'ll'lrl'I1II111I1'I:'lrllll 

lMhlSll, :S~ll'lIllc:hlm~1 llllld 11UIIII:11 1lI111t1:cll!: :\Iillllid dUltll ll~t'OMI: 

m~lI:llll~dlllliil,:lIlt c::IIIJi:hnulc:::dlli;U Ibt::h:311I',iml' cld' ,II li~lli;1 ttbm~nlllltit:111 

Cll'Llt:~I:Ii,'m:I:. ][<'01' '1,:\am~IJ111'j:I" 1lI lI':m·vl:I\I. It:!IEI~I' l~ml1Jllcjl IlnlO~U~ lmlil:ly" 

11,1\".:: dlLllft::,n::~llt 11',mll:;lI1lle'lllllun~i~llm"lfllm~lUlli l"mllll~1 lilU 


IUt:lUllL!1 tlllllflllll::II: 'Ilj! 1:1111<1: 1:llt 10ht:1 1:~:n'1II1111ll1l:~rl1:lmnllsi" Il.iLI:CI'lI'ilill 

:1:;(k~ln:mjliidl,e'!1 imcJtic:::llb:: II dillY Ijh::lllt:milt hllll \tI1:!:1I,1 


1i4:llJltl~elb:)d lhc:c::lIllLm: 1:11: die:!Iit:ll:lliIi.lllltl, IlllllldlllJrmll k'lljjlil1l,!I,. c:\r 

bINtb:; mnl \JIvl:Qn:lmr.IIIC1liidlllh:d t::.tUt,ll womldl IhUt\'I:. tllil:I\:~IIlI~11 

mnmiJl~e'mriunl!r p.11upmlUlls ~n:lI1rl ,~l ItUJllllII1iiillllll' ":ll~nllllllklllll:I~1 

lli:lll(IUi.lt (]If Itl[(:: :mll1lu:: mmlml"iu(1. It:It:~!It:dJ~II~i'~'11 h::I1rn.:I~ Ihl~1' 11rlllllll 


:s~lrUM::llm~l: ,111m'" mUM:I: dll.11j:I::lll: 4:11: ,al :ml,ill 1111mmmtill(JIlI lim:: Il'lm., 
:11::l1iltl:d inl Tllbh:~!I lE·,110 :!ll1i<d I!!,.. l :I,11111IPllt:~Ii~"I::l~f .• 

A,: l\llrc:I!I::.I\I~I"ll il11 Ilhll f'lll[lllrlOb:1 .i111 'T1I!hll'll 1:!··1,111I1: d!e:m:riplil:lII 
,njf' Iii soil! IIli~ml;p'lhl ;!~ll~:IIJL1tll t::<nmlmim ,ilppm:r.tmii;UlI:: h::,mnll I~II 
dMmm:ltllri;1II1 Itlll:: lItltill IYPII mild ;lllillill1l .!Ii:!m,il:!: Irtl01SIIlIlll: 
COlllb::llltmnull 1::0:11:1:1'" ,!ll1Id~ IlIli:Il!ill mtI1lU::l1m'I' llmcll dj::li:~I:l~!:. :Com.. 
mWI1!.ly lIs:I;:tll 1IIIIUrlM:ll I!olld clllim:"iillrliIiUlIIII l!bl" ,~lf:I~:~I:l)f:l\: ,~mi~I!1 .\\111: 
PI'I::!iCIJ~lh:)(1 iUII T'IJhll'\1 E.':12. 

http:mWI1!.ly
http:lli:lll(IUi.lt
http:1~1I~llll4::II.lt


11::l1li '1·1~11~1'·'I"UII:m, 
:!m ,:!!jll'III' !;~Ii, 

'II I r 

eI'I;" Iii\; I!', 

'lll'
'I ~E 
'l!i UII : 
M

, 
I~U 

~Ii: 

'ill,tI 
I. 

'nl 

;ill': 
,J;; 

'nH'I{. 

I~f' 

I"III 
·Iii 
Iii 

I,~i
:::1 

IIIj:!J 

II , 
i!!1 

I 
.J!! '" 1,1 

I!I 
I"I;; 

ii!1 
I'~~ 

III 
~!; 

IIijl 

,~.I· 

li\ iii 
I~,I If.. 

'~!!,n 
·n j:~t 

'II
'111 
'jll 
III 
I~I. 

"1'IIi 
'Ii! 

'1\I 

Ilil II: 
II~' 

II, 
I I:~:~ 

'II' ...,
'li'l!i. 
''',(III 

'iii I!~.
·Ii' ,::~' 
c:: 

m
:

T
il'

n: 
I
' 

"II!..'Ila,
II' 11!~
,!I'i·,
:!ji Ill,
,,;, 

... 1 

:!i:1 :.1 

·HI' 
:11 1

'I;r
!II' 

111, 
III 

:1', 

I!b 
'l!i :'1 

l!; 
"II III. '~ii 

'II' 
I 

'i 
II 

:II! 
:11 :I!: 'Ijl.:lll

: ,. 
I~I, ,n.. t, I .. • 

.Ii: '. ~ 
I 

-
.

"I' ·.1, 
1:1' 'ill

.'-
. 

c·~, 
.
~
.
 

I \ 
4

)'m
 ,:.. 'I, 'I' 

.Iil 
.: m. 

Il' P
1·, 

'il 
...... 

l~: :... • ' C:~I 1:-. 
"'" 
m

, 
')~I. 'II ""''1'

'II: 'I, 

Ic: Ic: 
I" 

, 
I:: 

"I~ 

!:: i!i 
Iii I!! 1\:; 

:;!~ I~n 
I::. "1: 'I:' 

.llll:! .,)/:4:l'lil 
I:: 

I:: .11 
.Iil 

I:: 
I" ,I: 

II: 
I:: 

I!: 
II~:: I::: II! 

I!! ·,i: 
~., .... 

I~n 
1::1

.~~I 

'ji! 
'Il,"i!

II, .... 
I" 	11/

" 
IiI 'II I"

'!
I:', 'Ii 

I' 
" 

I! 
11 ,1'1 

11' 	I:: 'II 
JI 

I: I 'I ~ 	ii' · 
Iii 

·I! :Ij' I II!
d: ,li: .C~, :oI'll:: 

:m '" 
'II! 
';~!' !

:111 
.... 

I 
m, 
~
~
.
,
 

~.." 
I 

1\1' 

r r ji I~li
' 

,
:lr' 

' 
I~, ' 

.lit'I 
~
h
.

I:. 
illt!,j!\ 
,m III 

'1iI II'..~, eI' 

'II:~I i 
I~.: 

'h 'I! j;;':i: 
. 'lit I" 

I!I 
:I!I .m j![, III 'm ", I" 

.1,
'ji' , ·lE! 

111;\ 
"" m~

Jjl i!: 
:11: ..1: 

III 

iiiin
J!: .Iii
,!I, ii: 

'J=' 
II! 

,ll! Iii 
Il~I 

Il~i 
:::i 
:i!:,!" d: 
:2~: 

'II' 
Iii 


iii' 
il!

j!! 

Ie:,el
~u; 	

.., I~I
:~j: 

'111
... 	

111 
:m

 	
III 

'!i
'til 	

I~I, 
l!!· III 
Iii 

'I';d, 
'jii. 

:111
'lit 

'" Ii
.I" 

n,

~\',III 

';!' 'Il 

'Ii 

I 
IIi

!!' Il~: 
Ii!' 

i 
1c,

u:: 
tI 

::!~ 

m..:11 



mllill '11 '1, '11:1.. '1,,'1' !!I~~I~!I 
:111]1 :!ljll~I:. '.1\111. 

111.......1111.........111111.....1111..11111....111111111111111..1111111111111..............111......111111..11111111....1111.....................................................1111111111111111111111111..11111111111111111111111111111............................ 


"I'IIIIII~II IC).:li III, 

1:111111111'\\1111111111 \111 ltiI,'lIlIllIlblml \111' 11:llIlIllIlill·~mlmlllmlil 1111111111 
'i:;;;;;;;;;~;;ii;;;;:~ir;;;;;;;:..........···..............··............·····........·..........................................···i;ii;;;;;;;~;;ij:·................................................................................................................... 

.........................................................................................................................................u ............................................................................................................................... 


IIIrllll11rnlidiullli \l1~ull1: uiim'll 1111£1 li~bIUI'rll 
U ....................I1.......IIII..............I1..........IIIIIII......................IIII.......111111111111111111111111111.......................................................................................................................................... 


..........11.......11.......11.............................1111..1111........................................11111111111111.11..................................11.........................11........11..........11..........1111........................1111............., 


rllh~It.I!:..U 

I:hlmmiil.ltinm 'IIt'ml~lIi~rl i!ll~IIIIIUII nil ~::411I11m41~·mmlii"..,.cl illmlhl' 


If:'II,11 Imillill ,~.I1/i'\dlhlll thh:h"IIUIil !~Illilllllillr It~UWI !!I 

1::hl'lnlllll~ildi If~~altill ,:lllialrllllh I~:I \!Ii.li~h iilmmlll'lr Ihlll1i :I, 
.........................11••••••111111••••111••1.1111.1•••••11111.1•••1111111111111.1.1••••11111••••1111111111111111111111111••••1111......................1............................................................................................................... 


..................................11111....11...1....11........1111111......111.............11111......1111..11111111.11..1111111..11..............................................................................1111.................................................... 


Tllilllllli!:',!i 
1:II..IlIIlill" ,1I111::11~1II11111'.ljlJ\llhnllUIII!hlllbll 

IC:II"s,\llll' pmrllllnll1311~1 vi'idh III :1!ll'I1WI1" pl:Hirl'·'.1 dillJ'rll'l.i."I~~m:iil"I:!I"lld 
,fIlJIII,hllllIIW Ihll,I·,~1 

Mm~liLlll11 dil,ruull EIIlllllliflUt1mll'iililld II/il'" III II:lHnm· (V;!..ih.·) diElnnl 11E1il1l~mdI1~~I I'lld 
d,i'lliIIll Iliill'l III :!.,:;I·h,lll (::i.ll:I) 11mn1itrrlllll 

Il~Em11411 P'lIIMflmlltElIll '['.:ll ml (I 11:) lliilh III Ilm·,mnn" ('I.I:Hrl. .. j dillurn 1'lIil1l~mdhlllmd 
d'hmn I"Ul1i II. :!.:lH'1l1 (I!i·lb) hiilllll1n1l1' 

'IIllllrl' dEUllSilit IGilr11:l!L11I1I" Urllll1i !illl fl'IEIIHlll~m,I~Eld 1~lrllll' ,ElI~m!/ 1:"Elllljllnrllll~mll'il~ilh iEi la..mml· (1/:1-1\111,') di,eull 
I'litinlbll:jl1~ll 11mj: dli~ir'Etn wilth iSI :c~,~I·~'~~, 1:!H~tIJI hiiirrl:l:rUar 

.....u .............................................................................................................................................................n ...............u •••••••n .................................................................................. 


I f:C1mn :!;,If'T (.1\,I~I'lIlllrldjll !l:" T,lIll~~1t 111-11), 
:~ II 1~1 II 1(1.:!I:hlll: 111" 
1111..................11...........11111......1111...................1111..................111......1111111111111111111111111111..................................................................................................................11111111........111...... 


http:11111111.11
http:11111111111111.11


, , 
I!, 'I! II: ,I!!
~I'I ." 'lli ~,'
, 

1,0" 

jl!111lji 'l!li 
'!:I!,1'1\
I. II' 'I' 
:1 1 ,
:, I :1"nJ:i
'I' ~ ~ 
;.i d ICI.!!
'II"lii'I',Jii
II 

i
/11,: lit 

.I!'II,I!;I!
:;1 11.11 'Ii
",. "~ I' 
~ " ~ 

I.tXI1lI 
III II '1 • II~ 
~!i '1'11 
:11 
i!i 1.: JI! II! 
~II iii 1!!l!!
:~"I' i,il'll 

1 '1
'

f!i:!i :II!
'II 'I

:11 ::'"t':. 
..,",II,',I!; .,"
I',d"'"
II 'I. IIri"
.llll 'I"" I
II ' 
.l!!.:' !!I
" II' II 

I • 
..: 

'I 
11., '."J"'" 
~ 
'
I
 

I,':I!: j'!
J!:=I;' J~ !~. 
jll Ii; ;11: .Ii: 
:,: 111 I!:;!: 
1cl 

:Ii J!I , j' J!: 
II:,'
"i • .'I i 'Ii 
'II I
" ". 'I 
.I,!, ,1111.'1',"'11'
II. :'15II' 
,'11. 11 
:l,!j '11 'II 'll 
':1: 'Ii ·I!. ·11 
"I, 

I, '15 
15,'" 'I! '" 
I jli iji
:lf1!1 Jlj ,;!
~I: Jil 11: j!: 

:li! I~, 

"!':' 

:It .,i II!
.",',.rJ,11 

!Ei 
j-

' 

'-I ~ . "I 

'1 1 '1' 

II! .li~ 
l lil "II II' ~ 

,'II.' 
II Ii II" II 

11::llj!; '11'1: '1Il~' '11 .." !lllll~!i 
:!1Il1 !:im

p !l~Ii, 

II
II 

'.,; 
:1=.' 

.' i 
iIi II'
II, I.: 

:;1' 'l~i~', 
;1: :I~I .1: 

's 
'!L' 

'II
j • .Ii 

.r;!I 11 
.'1,',' ,l!,' 

',:;"! ~ !.
1 II 

11: Ii! 
'II' :ii 

J
II 

I.a 
.1 ·f! I' 

... ", 
.II ,.~ Ii

!I: J~i 
I-

.h 
1 • 

1,!ji: 
111'11

'!I ,', 
'I"'! II

1i ~:; 
'II" :,:i 'II 

11'111 
II

!il ~!i 
']11 'i, '!I 

!: m
i., ,jl' I~: 

If 11 
41111 

'11:
/::j'il':

1 

'11.;:1'1. 
11i lli1:i 

I. •• 
~I: Iii II! 

.11;· 
~!I :11 ;.: 

:11, .j'!' 
I I~I .1: 

.11 
iI' 

,II: .1 : ~I~ 
' , 'li 

i " 1 'i'
'I"': 

'II ',t E!
~:M 

Ii ·11 'I'
)':1i~ 

:,:,11'1
~=f '"I.,. 

, 
•

I,: .:" 
II 

..II 
m

et. 
ii'l!i! 

IEic:1 
I: 

'I I',
IE

:,,, 'I' 
"! 

,j,
I~I Lb,': 

11'15 II 
,.. 11'1 :~:'I Ii .I 
:;1 ;,"1!I' 

'II: ", 
II

I~~ I.,., .1
;, 'jl'il:

I" II " 
'I" 

';"j', 

.11 11 'll .l! r''IIIi j!! ~iI 

;Ii .iI'I!.1 !I, 
·11 

'if ·11 II 

!I'",ii: ~~~ 

J;: 

1"II! '" jji 'II 

'''' 

'III '.'il; 'i' " 

I fiLl' ·.I~I·'lr:'I;'·' 1 l!i l!:;lj,
:, 'I'"'' 

"
,., I '1 

"Ii!~ 1'1:
.Ii "II .. 

~il 
J I 

4 i

,! '.11' 
:l' 

I II 
:i~ Jli 111

•• 
4,1 'II .~ 

Jj' ,,'1" !:~,
I' 

'." 
'I, 

I!,
I'; III1 

1" 
:.I·'i'

:::. 'j; 
i
t
l
 J!: ;i; 

Ii '1',' 'Ii 
~II~. iii ~I; 

I;; 
~II! 

~ii ~!! ~III 
~ III! .j; 

," .... I 
n 'I: I 

~!r ~!! Ji,l,m . iii 'li ;11 
'Ii ~!! .I! 

'lli :~: ;il 
'1"::: ·I! 

l.i ~I; ;I! ~ill;i :.. II: 
'1' I

I 
,I, 	

'i'iii'll: 
' 

',I
i,lIo: 

I: 
I 

II" 
~.: 

U
I j~1 

I I"
'I' ..,m

il! 
.I,: 

,!
'1Ie'l '~I 

.
•
•s.

U
 

: 'ii'lt 
.!i .'1' II

i' 
'.

'"
 "'I·: 

I I ; I III )1 1 
.l!: l'! 

'f,
b 

I 
. ,

'''' 
1" 

I' :11'
• 

I!.! :Ii 
'I! ..:

·
II 	

.. .. 
, 

Iii ,I: I!' 
,11.11 ; I 

I!; lj~ I . 
:II'!! =:: 

1 i: 11~lii 
'b: 

IPi Ii 
,i!ii: iii 

! ". l!~ 'j' 'I! II.' 
J!!. ,I, il: ".',

,i, 'I,' 
i 

'I Jill'
'I":',!', 

•,II 
I 

,i 1",'.: I'!,
! 

'1'1 
....1. 1 J.I

i 
t.: 

=: 
'I" 

'II I"
II 

~.
!j'li 'j, 

'!, ~!i'lil :i~ 
,~, l:l•. i 

zi.:k Ii! ,~I 

ll'~1i.1! lI., I' 
·1 II·'...... I: 
1.1 



~ 

1::IMI11'11'111:1.. ·I·.. 1IUI(Ni 
:l~lll :mUlj:I !Ni, 

IIIU.............U ............................................................IIII...III.................1111..111111..1111........................1111........................................................111................111...........111111111......... 


~W 
:1l~ll~I'''~ilnn, '~'I' 1::nmlll~lIlm"'c'I' ,olll::lllIjm, 
........................................................................................................................................................................................................................u .................................................. 


ILJIInI·cm.11Iilrllldl 

I:Ilm!1I\ 'I 1(:1:llI1ll_rIUlllhl!1 


Itllill;mill'\tiiv'\I lI'i"(.... ....................JI!!!;!!!!llt!t!........................ 

'I'limn 1::':II,t~! II~fl'lIl ,(1111'.1 If:illid '1rt;~llt 
...................................................................................................................................................................................................~......................................................................... 


l::lll~11 IIIUiH\ilhl: 'h.,iC:II' dillmlllllilT'jl IIIIIilU "mdlallT' I~tli 4:1i'~rI1'mll~llht: whilu 
1llltElndhrlll'lln '11111:1; IIiICIUliimm'll, bl;lltW'IIIWI tllirlumm whim Iilil III' 
1::lc:llmcjl 

i!!4ll!~t :1:,··1 ::m~·!i~:1 jl:I.~!m·lli,l!il 

II/lllcjilJllril .cl ..,!! l!iIJ.. IlllO Illu!I.. I'.Il']1 

1:1"rrn iEI·I,!i 'I I()Ill.. 11 Illl(' 1('IJ:I.:l~,llll; 

\/"ilflf limn l!i·:au '1IilU·'!!!!c:, 1[:!,tl','I,.I('l C:11!Ir~rul'\: bOI 11I\1:irit,,'~udl with finll'lIT 1~1I\'IUUUI~Il;·. I:IIC'I b'"1 1)'iIUUlllrll.IJild 
Ilii\~t, mIH:Ir!c:iI 

IHli!lml :•. :~~:I =.~m~:1 (:=. '~I.(]i]1 

., f:111,m mPT 1111~~lllmfljjllc.: 1:1, '1'111:1111111"11]1,, 

:!: II t~t '" O. :!~tl<l~:1 n~l, 

......................................................................................................................111............................,.................................................................................................................... 


•""111"1'111'''''''''''''111111111''''''111111''1'''''''I'UI"I"""'"IIIIIIII'II'IIIIIIII'"'U'IIIIIIII'IIIIIII'111111111'"'1111111111"11""'""1111",",,11111,",,,.I"IIIII"II""I"'IIII""""'""III",U,.,,"I"IIII""",,'III'UIIII"""III'I 

'ml~blill m·lI: 

Illhl,il.lltIILII\lIlt::I~11111.,mlt 


1::lIlilmlllmcl 
Wllj~;,T' 

OU'I11111lwt 

.'!lml:l!~rll 
.................................................................................................................................................. ........................................................................................................................................................................................
~ 

1)111 Il'·111)' jl\bll~ilTlc:I!'nl' Tlmllll'\bLlIlil; '''I;~IIIIHallllc,\!/ c:lpUnmum ,\mlbElT' 'Im'l'I'lcmll\:lr 
Ifinll"'\I'11Iillllt:lllel~I~1 

lli\uiliit HI .. :MI 	 l:il'.III·lilm~'Mldl·. dlll1"'I~I, IMlllllr Ill~ltil1mIll11.\lruIM· <~mn.\I\II'1: 

'I:~mll'ml '1I1m(urllldl • Irlel Vil~ibhll 'kl!,lIliElr' 


'jll"illl al:l .. ;'1:1 	 If:lnm'llltrElil',ilcl .. './l!III,Elbl:I'~r," ICllllimllJl1r1 \!/il~~EU' cml1l'tllnll 

It:~:llIm'EI'll~miI11IEld .• 1,;illlb~Et 111'1511111' 


!! Wu,lmr itllulJrintll 	 1111 1I~~1I1' dmli fm I~rn~illl:i', bEllow 'i~"!IIIi~r I~ilb II;' 
'I..................................................................................................................111.......11111..........................................................1I..iI...........~................................Il.......................i.1 


1IIIIIIIIIIIIIIIIIiillllllllllllllllllllllllllllillilllllili11111111111111111111111111111111111111111111111111111111"""""""""''''''''''''"..................................................... . 




miMI '11 '11 '111:1.. '1 ..,11 !ifl:mi 
:!U~I mmUl1 !lI1ii 

111111111..1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.. 


'IrIlMIIII!:..11 

Inmhll ....11 mllllll~' 11m. Ihlmllmll,ml1il1l1nl Icll' Ilj14I,I..u 11:llIm'~~lllm~~lImd 11111,11.. 


1:~lIhm:t dtlllll"IIn.lllm~ill 1~ll1Iltlil 
1:~lItmc:t Ili:1111 tlll:m ItnUI4IHCIIJI.IUl11r1 IImllll~rillmcm I,ll hll:mlll~rIUII 
I:~Cllcl~~1I IC'lIllClllrrIlll!~"hlllll' illll '11~lllmr l:mntmn1: dIlIIC"'I~lIImll 

h'~:~rnmnic: IMliil, hmml 1:llImrl, :tlli~;lhl ,cmhlllm: Iilll1i't IWII!I,olil/ll1 'nllllll111" bI1C11lr11:" .md, :j"lIllm'f, ,01' whl~~11 
Olliflll1lii:: BIni "I hlll'\\I. d1ll11: Ilr Il~mkllll'~llCjlll:I,: dll~rlll;,ml:f" dllllrlc.ltml~mrt, 1m IIllir1l4lill,It Il~~llc:lc 

Illml1lmcldllU: mid, '~!llIlcl!li'" Illl' 1111.1IC11l1ll1h 'bc1C1111111 
mml:ll" cmll:ilJllrrI ImIl1mll1~llllll" Il~' IliI~Lllnil"lLIml c:clllrnlli:I'lI.u:II,: 'il~~.III1' 'III' l.h,ld=I,lh 

If'CI~:lr:: IW11llilllr. I:~~.III ,IIIUlI Il~rll!llIr Im,lbm nnlllll1~ulIll:i:,ICIl1I, 
.........1111........•............................................................111111.....1111111111111.......111111111...11111111111111....111111...........111...........111.11...............11111111111111..1111......111.......................................... 


......11111111.................111111111......1111......1111....11111...11111111111111111111111......111111111..........11111111..............................................................111111111111111111111111111111.............................................. 


'1rulhl." m'H~ . 

'1rummll 111l11r Il.IIII~Clliilblln'lIl hl~IIIUlI l!lllrumllumll 4CII III.elmll 
.....................................................................................................................................................................................................................................................-...... .............~ 

••~......................................................................................................................................................................................u ............................................................................... 


LIII1rIirllilibEldi 

l"ca~rllilUll 
11I~..IIIIIIIIIIIII..IIIII.....IIIIIIIIII.II..II.IIIIIIIIII.IIIIII..II...lIi..II..IIIIIIIIII....1I.~IIIII...IIIIIIIIIIII..II..IIIIIIIIIIIIIIIIIIIIIIIIIIII.~I1....II..II..IIIIII..............I1............1111111111..........................1..11111..1111111....111.. 


1.....................1111..1111111111..111111.................1111111..1111111111..........................................................III..IIIIIIIII..........IIIIIIIIII~II.....IIIIIIII..IIIIII111111111.1111...........................1111...............1......1 


'l'1111I,1I'1111!,,'1I11· 

'1',111'111..: hcll' l:I..mm1lMnm 1II1,111I~11 l[hll'IM,I.., Inl mum l!llmmlllmm 
......................................................................................................................................................................................................................................................................... 

1)1I15~clrlpli',111 "'iElmn 1:III~n"rtjlicll1l ..............~...................................................................................................................~...................................................................................................................................... 


I:IIC14:I.~1' t::llllrilllllll~il nnH Itim~':llIn iNntnnrnml~i 1"'~II~lIl1t hJII~nIU5 'il'hil:h m~I~llrIIIILII1~~1II1' bl~lulll'.d.:~wn 
11....1111111111111111111111111111111111111111111111111....11111111111111......................1111111111111111......111111111111111111111111111111111111111...111111......11111111.11111..11111111.....111111........................................................... 


http:IIIIIIIIII.II


......!!!!II 

m
IM

""11 '11 1:1..'1 .. 1' !1I~nj!i, 
mill :mllll:1 '!I~I!: 

'Ii 
'III

i 
i~~~ 

:!i 
:I! 

:11, 
:!I 

~III. 
" 

~I! "
I 

I 

'Ii1! 'II:1 'I'"" :!fl!, 
~I: 

1';:!! 
I. 

iIi 
iii 

~t:'" .lii
-I! 

1;1 


.. 'I' 
J;! 


"

;1" 
JII 


~I!, 
1i! 


ill 
J'i 

:11 
Ji!

~!I 
~
 

d 
hl 

'Ii 
'II'

~I~I 
'It L 

~ 
, 

'!
I
l 

ilb 

, :11 
I" ~I! 

;:: 
! ~II) 

" 
' , ! 

:~! 
1.,11 

I ;.1 
Ii 

.Ii 
~i~ 

lIt 


'Ii,' :i~ 
'!Iil ~II' 

J!1 
'I!' 

II 

I' 

I 
II 

'II 
~" 

ii11" 
',II!'" 

" 


'II 
II 

I'!, 
~Ii" 

~, 
I


1 
"i 

I' 
1!" 

:.r 
;11 

II 
' ! 

~EI: 
~il 

J:l i 
1!1, 

,II; 
.I!

'.'I
,n 

t r 
Ii 

il 


:11 
,II' 

:ii 
JII']!: 

:111 
,II, 

l,11'

:1: 111 

11
I 'I' 

~I" 
Iii 

"Ii 
! 

,I 
IIII 

;'1
 

:1; ;I~ 
:Ii 

:1: 
i!!M

 
:lj'!ii. 

III 
I H



~I! 

;I! 
'II 

'!~ 
~II 

Jl i 
Ii 

:1 
'II 

~II 

li!i 

! 
.! ~IIII 

j! 
j: 

'II 
'II :I


J1
:~i 

;!! 
;.; 

:11 ' 
j 

II 
'11! 

'I'll'
'I'.!t 

,
"
!
d

'
i 

~': 
Ii! 

III 
II 

'II 
.1 

:I:' 1
11,1 

:1, 
:ii. 

.:!!i!ilii 
'!I 'Ii 

:11
ill! 


'1'1' 'II 
:,: 

;1 
.Ii 

'I 
1!i 

jii l "~I!:' 
',ill' 

:il' 
'I'"


I 
'i 

I!II' 
'1' 

:.1 
I!! 

I
i.

 
I I 


'It 
:1: 

i!!' 
:!;, 

'1, 
:Ii jill!! 

',lll!: 
"I, 

"I i' 
"I!'" 


I 
I' 

:~i 
;I~ 

~i: 
'1. 

'Ill! 
.

"!'I 
Ii, 

'I' 
I' 

'I 
" , 

I"
I
,
!
 

II" 
'~I 

. 
1 '
I
 

:. 
'I 

',' 
:11

II 
~,i', 

~J:iii' 
j1i" 

;!j!' 
1l'li~i I : 

I' 

il

"
',:1

,I:',',,: 

'I: 
'i' 

11 
:11 

Ii 
11: 

i 
:1', 

,II!' 
11'1 

:',i: 
m

 
,

"I ~ Ir 
li!. 

,: I 
C

.I 
I,:' 

J : 
'il ' 

'
I
'

I
'
,
'
.

' 
.' 'I' 

~ 
III 

" 
I j' 

"
-
' 

"
,

"','
I.. 

I ~, 
~ 

I 
I~;, 

II 
1!i il! ~II 

.1, 
1i: 

1.1:1: 
Iii 

:lji l 
:l'~" 

',I!. 
II'" 

:,::,'1',' 
1 i"'I:r I,'

',Ii, 
jii ji~, 

•.1 
'I;; 

, 
'


,I, 
il'! 

11: 
111 

il! 
1!; 

lilli! 

=11 

i~ 
~I! 

'~I 
~c! 

In 
I~I! 

JI 'II 
,II' 

" 
~ ~ 

~I t

ill

I!: 
C.I 

(,: 
d

: 
,,: 

c.' 
II:: 

I! : 
I·: i 

: 
I~ 

;,; 
•• : 

11i:1 

~i~'.'III! iii
I, ,,J

 
I. 

i.i 
IIII 



II::IUI '1'1 ~ljn~··I'''~lnl~I~!. 
mill :mll~lll iill!. 

jl!I!,jr 
iii 

ill 
n ji 

:il" 
..I 

..I 
.I: 

.: 
,•
.

! 

;;!: 
1'1 

:11' 
'II 

:111' J~,i. 
jl''!

l
i II' 

:ilI· 
·n

I. 
L 

• 
:j!, 

I" 
I·· 

I"
 



r···
····

 ~..
....

....
....

....
....

....
....

....
....

....
....

....
....

....
....

....
...[

....
....

....
....

....
....

.[..
....

....
....

...[
....

....
 ...

....
. ..

....
.. 

··
·~
i!
;·
·i
:;
··
··
· 
.....

;;;;;
...;:

::...
::;;;

.....
.....

.....
.....

... 



.i:: 
==:

 
];~:

 I:
!! 

:~C
I 

j"
n

 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

 
.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
. 

:j;!
 1:

:1
;.,: 

:~:
i 

. 
mm

 
..

..
..

..
..

..
..

..
..

..
..

..
. 

I .
..

..
..

. •
 ..

..
..

. J
 ..

...
...

...
...

.. 
i...

....
.·.

....
... 


....
....

 
...
....

. 
.
....

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.:~:
~ [.

....
.. 


'"":m li!~
 

I 
I 

~
....

....
.~..

.
.
.
.
 



...

...
.. 


....
....

. 

....

...
...

...
...

...
...

...
...

...
...

...
...

. 
 .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
1: .

...
...

...
...

...
 


,,·
1 o ." :;u :i;! 

r'"
 

,.
h

 
;~

I 
.
.
.
.
.
.
.
.
.
.
.
.

• 
.
.
•
•
.
.
.
.
.
.

• 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

• 


.
.
.
.
.
.
.
.
.
.
.
.
•
•
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

• 


.
.
.
.
.
.
.
.
 

1 
:
;
:
:



.....
.·r.

.....
....·

....·
.....

...·
 


·m
 

, 
' 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.



..
..

..
..


~ 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 i

··
..

..
• 

..
..

..
..

..
..

..
..

. 

I 

',r
l 

:I
ll 

("
)I 

~~
'I

;1::
 

:a,.
 

:1"
...

...
...

...
...

. 

:,1i

 .... "r
l 

..
..

..
..

..
.u

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..

 •

 ~
..

..
..

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
u 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 




1 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.".

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
. 


...
...

...
...

...
...

.. 

..

....
....

....
....

 
..
.,...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

 . 


..
..

..
..

. 

.

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
.-.

1 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.u

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

. 


n [r
"' ,l" It"
 

:~~
! .." ;::
i :... ..·
1 i::i .1" .....
 

:t
~, :2::

 
(:l

' 
;u

 
m

 
~;: ::t

l 
;~
.:
 

I~'
" 

I.'
~I 

jI 

::1
"' 

j 

::~~
, 

'~=~
 

c=;
 

;Ci
l 

'ii
i' 

:.I
~r 

!gr
: 

~:~
.

,i:
i' 

::l
l 

c..
.

"1
:1 

e:,
1:1

1 ...: 
e:,

' 
'·

~I
.

::l
l 

,...
. 

U
:l 

,e:1
 

••
•1

" 

d

"
l 


C::
J

!:, 
1\1 ,." 1m

 

I 

' j 

m· 
.....

... ~..
....

....
....

....
....

....
....

....
....

....J
 ...

....
....

....
....

....
....

....
....

....
....

....
...J

 ..
....

....
....

.J..
......

......
......

......
......

......
......

......
......

.....
~......

......
......

......
....
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llJ..S. lE:1111,1!~ m::R']['(:~ll~tm:.I!•.C' 

11~I[A:Rlcrn :l~l[Iln'J 


lIN'lJ'Jn:O]J)l[JCT]()IN 

Vibr:acoring (or vibrnl::nlrillig) is II tedmolog:~' 13md 131 !:IE:c:l:mdClllll;: jf(Jlir ,c:oll,ecting cor,e :;i3ltl1ip:le::; ,O:hll1ld';WIII131Ie:lr se:cjlirne;:JrIt~i 

andwlc:t::land! soil:~:. TIM: vibrating nM:cbani:mn ofa vibrnom:c:r" snJlldirm:s caB the: "'viibnllu:md"", opc:rat,c:s on hydraulk, 
plru:lLIl1r1aJti,::, ml;:d]EIl1Iical nlr d,;:,c:IJriical pn'WI;:T fn:mrl13l1l 'mdc;~ma!1 SOlltr'l::,C:. The alJtach,;:d ,c:o:n;: tLrbe: is drivI:n illl1tn sc;diJ(IlI;:nlt 
by th,:: 1rC)TI::e: of gr~avil~~', enharv::ed by viibraJtiol1l e::w:aqml'.. 'When Ith,;: imsl;:rtion iis e:.omlple:lted, the: viibracOlre::lr is tlJlrlrlc:d oH, 
andlhc: 'Iub,;: i:~: withdnlwll1 with the aid ofhnist eqllliprmm11t 

A varil::ty of viblrl3lh,;:aeJI1ype:s have: b,;:ml1 cJie:v,dope:d. Ln. ,!le:me::r~311!the: (i:e:quenc:y 0 I' v:iblr13lti,m:I!' iis im !the: IrI3uuJl:e of 3,000 to 
ll:,.OO(]l vibT:3lliioJrls lpe:lr Jl1linUICe flllf'jl.1I), Imd th,;: mrn.lPllitLldr: ,c,fJrlwve:me:nt is om dM: ord';:T ofa :fi::w :milllixlll;:tc;:r:s: (1I1ltl1i}. 
The: vHmaitions C:i2Ill:S:'~: 13ltirli:n layer ofma.1teri:211 to mlob:iH,~j;: ulir(JJag: Ihe inrM:r aJrld Dulte:r tube: w:alll, IrI:~cllJ(:ilng :fh,,;liinn illt1d 
c:13lsing pmM:IJraltion l:nl,olhe: :s:lIbs1Jrl3i1te: .. Thl: lilquid s,palmm in 1]rle:: rnatrll( a!llow se:dimMmt gl~ai:ns to be: diS:]lhu::I~:d. by lth,;: 
vib[':al.iing ltulbe::. Vibn3fc:oring work:s, b,;:sl rem ILlI1lc:Dn:;.,c,lliIJlEltl~:dl, walterloggr;:d" het';:I',ogc:neolJls se:diJrJM:nlts :2II1d so:ils. Siill~~1 

se::dimMmts ,o:f'irnLl(I;:dl mrain si,,~c: an: I;:asiie:st 10 '::CJrlrl::. 'V:ib]m~c:oring is less dlri~ctive l~or lre::lativc:ly dryc:Lay:s:., padkc::d sand 
01' any c(lll:s:oliidut'~:cjl (cC:::rJMmtc:d) 11rlaltl~ri:3lI:; .. 

][1111110n··v:ib:mltor), cCJrlring rtll;:thnds :21 tube: is simply pu.:;,irle;:d,. d~roppl::d" propellle:d or hm:m:ru:::rI::d imlo thl:: substrate:. 0]]1;: 

m:ight Ihink 1]rla,iI hmrllJrtll;:r..e::oriJrlg i:s: e:;:sl::nltiilllliy :EL vc:ry low.:lh:quenC:Y,lraigh··:arnll'litudl;: 1/lm;s:ionofvilblra,r::olriing, but Ihe: 
d'fi::·c:t of ~.low hamme::riing is. nOlt th,;: saJr]]I;:. In lIiihlmuc:]JIlriln:g,lhe irlilgh :1i"c:qu'~:I1irC:y vlib:rmti,on tl':2l1l.:s:fi;:r:s: mon;: c::w;:]rgylo th,;: 
:s:I;:dimc::nL, ml'l;:atly redlJldng waLl Ii'iclion both i:nsiidl;: llJrlClI oll.1tside of the tubl;:. Th,;: re:slLIl:t :is llnngr~:r mrld mOI"e: 
IrI::prc:::s,'~:n!taltiye It:Olrl::S. In adldiiti,on, villmw::olrimg iis qlllie:lb:r, Ie::s:s labor intensive:" and die:: mibml::r:s.ible: lmits 'Clan be lIsl::d 
ove:r a wide :mmge: of Wi3Ite:Jr' dl::pth:;.. Among :the: diJfi:~rI:mlt 1]'pes of vilbracoriing sy~.II::rl1CS:, lth,;: sub:rme:rsibk c::le:I::trkal and 
hydralllllic:: llJrli:ts :al"~: lless ·c:on:;,ltr~ainc::d by dl,epth tbam :rIM:e:ltlllnkal or pnc:ILIlJIIl.1ti,:: syslc::m.:~:. 

1].. 	 Sample;: localiiol'ls wiill: b,;: sde::Cle::d plri.or 1to, c:omtlllem:e:lrlwllit of (hi;: survey. Eadll sampk station 'wi]] be 
located using lrc:illl .. tirne diffi;:['I;:nltiI3l1 gli,oball po:;,iliorJrlimg systl;:m (dOll'S) :2lnd :21 Labdl;:d n:mrk,;:1' buoy willI be 
dll~:ployt::d on :;ltation. 

2. 	 The <::oordlinat'~:s :li)1' 11u: c:odng loc:atkll1l J:CJllr ItllLnt d:21ywill be '~:I1lte::JI;~cI inlo Hie;: dlGll'S llni:t 0111 bOller'd the: SILrrVI::Y 
V'~:SSt::] Il~~: way poillits. Tbc:~:un"(:Y v,mme::] wi.lI 'IravI:II to :3Uld .anchOir as; c:los,e: Iln e:adl n:mrlm:1' buoy a:; possiiblle:. 

3 . 	 Al'tt::lr th,e: vc:::;,sd is :ElndMJl"C:d 0111 1JIe:: rnurlm:r bLIi:'~I'" IM:1lLra1 sl3rrnple [oc:altion:s: will be:: idl:ntiifie:d by w;ing: dal;:1 
provided by 1'1;:all·ltiml:: dlGll'S lmilt 0I111]rle:: mmvr::~' vr::;sd imme:diatdy pri()rJr to c:ollc:r::ti.o]] of1Jle:: !;ampk. 

4. 	 J[f tlfu;: posiiliion iis U1Mlc:o;:ptabk:, ltlM: vI:s:;,;:1 lpe:mi1tkll1l i:s: ae:UILIsl,e:d HJrld Hie:: posiitilOri n:I::hl;:du:cJi. 
5. 	 Omc:c: the :s:urv(:y '/I;:smd is anc:ho:n;:d in 13m :ElC:e::lc:ptaitJl.'~: po:~:ition" core: s.ElJ1rLplc:s will be: ,c:olll'f:C:lte:dl.AIII 

nOJrl.. d,,;:diC::3lte:d ';:'lluiiprne;:nt trlalt J:rIi3iy poll;:n1tiI3l11y ':)(J'irtl';: iXI comi:ae::lt wi!th Ihe se:dirne:::nts will hi:: eJI'f:conl,3:[I1,iI1i:Eitl;:d 
betv/I;:en sl3lrnplle IOlc:ation:s: as sp,;:dJir:d br:1I,ow. 

6. 	 At 1lr1c:emd of the: :sampling dlay" Hie:: cJla1J3111'C'~Mle::d in mle: dG1PS lmi,ts :2ll'l;: dru:dc.I;:d 10 vc:rif:~' 1Jfle:: e:xi:~:lte][le:.I:: of aJ:l 
llol::ation:;. in which dmta WI;:r,;: coEle:I:;lj;~d .. SmmplJing :Inlt:ation:s: willI he;: plottl;:d OJrlt,() :21 rniM:le::11' chart as ltll'E: 
:s:ml1lples .an: I::olkc:t,;:d and che:dkc::d '\~Iiilh till:: cllGPS d:211a as aliLrrllrtc:r vc:riJiiC:altkml mlmt (hi;: C::OITI~:c:t liol::atiol[ls 
i3111d :;:2ItlllpIiJrlg sc:hedllllt:: an: bdl1lg f~olllow,~:dl, i3und 13~~: a lIii~'llal refere:Jrlcl:: o,fthe progrr:s:;, of the: :SILlrV'f:y. 

http:flllf'jl.1I


SAM[lf'1LU\~G If'1ROCJE,DllRJE:S: 

De:cOl1ltaJrnLllat.:'lolrl of neJIJI··dle:dic:21te:d smnpliJrlg e:qllliprne:l1It (il.e:,.., till:: pollybu:t~llrmte: C:OI'I;: lillbe: IiJrlC::lrs." a:luornlnurn con:: lJL1be:!;" 
andtlrte: ,C:CJlJI:: mo:;,;: and e:~arte::JII::r asse::m.bllie:s.) wiill. bf: pe:dbm:ne:d ]prior to :"ampliJrlg ancllIJlle:twe:le:ll, e:mdll smrnpl'f: l:<ClI:::aliioJrl. 
Visiibllc: :,,'f:dime:nl fn:mrl OlJltsiid,;: l]rlC:: C:Ol'le: band" crnthe: vibrac::on: unit, on 1Jr1C: OllltsieJi,e: ofdll:: Slllb1rll1::.""ible:: pump llJrlCJi 
plLlllrlp hos,I:: will be:: nmrlovl::d wilJrl pn:ssl.lrizl;:elw:clle::r alliel a itll'll:;.h. AJte:lr :alll visiih:tc: 1::(Jo]rll~amiJrmltion has itle:e:mt'l::rnove:d, 
!.urdll.<C:e:s Ithat will e::m:ne:: iJrllc:ontac:t with the: :;,I;:elirnc:nls.wiD be: Irinse::d wiith dhitillle:~cl W13rle:lr· and tllte:1ll w::e:tollle:. Ajrle:[l'lhe: 
~1C::lf:IOIJ:if: has ,e:v:aporate:d, :aD e::quiprne:nl wJillI be: wrappll::d wilJrI :31lurninuJrIl t~oiil. All waslte: :rnall::rialls wi]] be:: cOllitalnl::d 
cliLlring dl,::c:ollitamiln:arliimri :3md Itr~am:ti::rn::d to appropdal,e: dnmlls t~or e:lisJ,o!:a1. 

II, 	 (JlbtaiJrl watelr de::pth {de:pl]rlltolop of sc:dirnemt) from ttle:: eJi][)bn:all'd duall fi'le:qllll:me:~)lli3Ithn1rll1::tc::r {if dlwall 
tin::lcll.u:ncy Jril.th<mlcle:'te:r illdi,c:ate:s Itwo s:udile::lf:S, USI;: lJrIC:: IOWlf:1' eJifthe: !two mJJdil,::e: de::]pl]rls). Cmlc::1LIl:3Itl:: n:quil',e:dl 
P'::JlI::'lration dlf:plth. 

2., 	 Th'f: pl:3Lstii,c: I::nve:lrilng amd a.luurnil1lurn li:.i! m:! tlli,: top of IJru: ,c;o:n:: band allid li:rll::lr· win be: IrI::lrlliOVf:d. ']['hl;: core: 
b:3111r1::1 wHI b,E: iln:"lf:rted :illto Ihe: he:::ad of 'Ihe: vilbrac::orc:r :3,S ilt ilk:;, hori:wlrlt8Lllly oOn thl:: d'E:C:k :3mel !5.I;~C:1Jll'l,:d: in fh,:: 
viiblri3i<C;o:n::. 

1, 	 TIM: ope:rator wi.ll !.Iowly wiJrl(:1rt thl:: vibmlCOl'lf:r iJrlto ils ell;:p:loyme:nl ·cmi,lf:ntation. 
4., 	 TIM: vibracon:r wiillllJru:iC1 be: th,em sloOwly llo·welrc::d into tJrll: w:8Lle:~r·by t1l,:: dleploYJ:tle:::nt eqllliprne:nl. 
5., 	 A:s lJrIl:: v:ib:r13l,c;o['l,:r app:rnw::hl::s l]rll:: se:dinll::nts, Ith'f: molor andlhe: viibra<::nJrl:~r IPc::w::troml;:Ic:::r 'E:q[ll:ipm.l,:nlt will be:: 

tUnll::d on. TIM: vilt,..ae:on:r iis l]rll:::rJ :3LIIlowed Ito slowly pe:IJioE:1Jraltc: tllte: s.,;:cLime:nl:l .. 
6, On ,c;cl.mplle:tio[) <(If 1tlll,e: n:q1Jlin:d plme:l1mrtion, or l.IpllCll'.l vibl~ac:orIE: rdiJlsall, ltl1,;: motor willi \t)e:turnl::d olT ;3ll\(1 til,:: 

viiblrl3i<C;o:n::r !.Iowly ra:ise:d. Th,:: actlJLaI v:iblr13i<C;oln:: PE:Ili'E:lraltion dl::p1th is. I'le:cordl::d, 
7, Clle:aJrlltllilf: vibl'ac:on:r :3md ooriJrlg as:",::rnblly by ho:s.ing dOIl11rlItlM: 1::<Cluipme:nt wilJI Wl3ltC:lr ]prior to bdng, hlrollght 

on board" Can: :sholliid be: Itake:nlll,ot to di;n::,c;t w:all::r into thl:: 0ipelrl1f:nd ofthl;: con: bmrrd. 
8, 	 Th,e: vibracon:r w:illllJrIl:n be: ['I;: tUnl I::d Ito ilt!. de:ck :,:to:r:3Igl:: location mrld lJrle C:Ol'lf: nos,e: will b,;: iltllL(lJE:dliaJtdy 

se:ale:d by pladng; a pLastic: I::ap OII1::r the: ope:n end. Trll:: C:O('l,: willi be:: c:ud~llilly umboltl;:d and 11lLke::n to l]rll:: C:O('l,: 
c:xlrlll::tion 13Cn;:a. 

9', 	 The: ,::ore liml;:!' willllbc! ,mrtrac1ted :thJom the: '::Olre barn;:1 and vilbnll:oring l"E:COVle:I]1 (e;:,g." 1tota:i sl::dillnc:nl 'C:OJl;: 
t;oolagl;:) will be: JJ1Ioe:aslLln:d using a 1tape: irIl.l,mSUI"E: :3md n:corcll,e:d 10 Itb,;: nc:mre::,.t 0.1 :I~)o1t. 

H). 	 EvallLlalte: whelth'f:r cor,e: penc:tr~Cltiion mnd recovery are :acclf:pltabk. 
:I 1. If the: :n::,c;ove:::ry iis ll,lc:C:C::]ptable:" n:c:orel this as Ith,,: "primllJry" core andrnove ItIM: s:31mpll,e: ve:s:"d a :fc::w ti,:et ]lmiOlr 

10 c::ollle,,:lilng :3L1lY dlJlpllic:::all,:: C:OI',es, ifnc:c::de::d. 
:12. Fmr If:ach 1,:O:r'I:: c:olle:I::ted Irc:,(:olrd all pl::rtinc:nl information (:m. lll.lInnrmrb:e:d be:low) iJrl :,l Jridd llog bonk. 
13, The: '::OJrC:: lubE:s wiilll blf: c:ap]ped :3L1ld :;.ltol[C::d llprill~ht lJlIltilllJrllJrlsJfc:lr 1tolheSlIPP'ort hunc:h :rc)[' l"E:ll.Irrl 10 till:: 

sampk prOl:I;:ssing mre:8l. Th,:: lop of the: cOin:: Illbe: will!H:: cut at the ,c:o:n;: sc:diJrlllf:n1t 151.lriiace: piriimr ,to c:apping, 
Atite:r capping, Ihe: top and bolltom e:ndswiJ:I be: m:3Irlked. Tube~::s; will be: trnm.porl.I;:eI to fhl:: plr'Ocl::~i!iing faciliit)' 
by Itlll:: support Im.llJioC:h and will be m:2linl13lined in an lIpriglllt pn:;LtiioJr) wrappe:dl in :al e:oolilrlg ve:st (!.h,ee:ts of 
icedl gd). 

:I. 	 IJlhe: pl::w::tration d';:plth or Irc::lc:ovelry ratio (total :;I;:dilmellil CCJlrC:: t~oOI13Lgl:: dliviell,e:dl by pelrleltratioln <ckpth) al',e: 
uJrta,I::C:C::]ptable: t~or ItIM: spee::ific::d dll,:mic::all ;analyse:s" Ihe: loc:altion ofthc: :,,:mnpling vl::!I!.d wilillbe: shiifbf:d a I~::w 
j~e:elt toO Ic;olkc:t a s,e:e:ond sample., 

2. E~;tabli:s:h 1th~~ JrlC~"W lol~:a.1:ion and :n::c:ord (jJt'S ,::oord.inall::s of aC:ltu;a1 ,sallrlplt~: loca1tio11l. 

3, Colle:c::t :31 vibr~Clc:orE: :31t Ith,,: adjuste:ell 10e::alliiDlrl. 

4, A maxiJIIllLlm of two vilbrac::on:s Ibr chemical :3malysis wiill b,:: c:olle:cted. IfnOlM: of tJrll: C:OI'I;:!' nIe:,,;:t Ihe: 


p,,:m ,;:traltioll OT P'::['i::e:nt Ire,c;ovC!:lr), ratio objlf:e:1ti'l'l:s" Ill(: longe:r of title. 1'1110 n:clc)v·f:n:d c:on:s wilill hI: sd,;:·c;II::d as 
Ihe prim.ar]'I::olre fmr dll::mic::3Il anal)'si:;. 



I. 	 Core:" will be stor,~:dlJ[[]till pl'oommi:r!g iJr! ;Et vf:rlJic:llJ positior! a14 dl::!prc~"::!; I::ddus c'e). CUlrl~::S; wi1l b,;: 
maimtaJlnl;:d lllrllll,m' clIsltody of U.s. EPAIERTC or R:f::AC ullitil tl':mll:s:lim~['I;)d to 'WES" 

2. 	 C(m~:" will be: tnll"l!;pmrh:dl to AE!) lior prclI:)f:m;ilng. PrCll::'~:SS :Etr'~ms should be ,cIi::Sign,:'ll.l~)cI lim' hmru:lIiLng 
ha:mLl'dou:,: matm·hls., AU I"~~rl;Qllml::l :Lulhe: I(,rcll,c:e:s:"ing an:a" llrl1Jlst bl~: dln;:ssed iin apPlroplriiah: health and mlJrc:1:)I 
m~:;ll' :m; spe:dJril;:d in a silte: ,sp,;:c:ific hl~::,!l1lb amcl,!mJrc:ty pIan (HASP). 

3. 	 lft.'~m:tO'\lI~: toll' con: I::ap Jre)r eadli cor'~: ilinc:r, :mlld :El!me:~,:s wh,;:ther ,::,ore: knglhs :,LI":: to hi;: p['i()o::ssl~:d :as I::""he:"iv,:: 
or non "::oJII~::,,iv'~: s,1;:dime:nt:s:. 

4. 	 C01"l::;w.i11 be :phll:~;:d horiJ:omtal1y un ltlll:: prloommiJrlg table" 
5. 	 UsiJrlg lJII~ c:im::llllmr :,,::1111' a longitlJldiu:al'c:1Jllt!; willli b~: rnl3idl~: Ihroull~bthe: COlli;: IliIM:r. 
6. 	 The: 'c:o:n~:s wi:ll bl;: visuailly d~:st::lrjihl;:d in a fie~:ldlllClg book and phot.o..docl.lInent,::dl, 
7. 	 Tlru: :s:rn~:ar :l:ome: wiH be: ['imneJ\lI~:d 'by sl::lr1lipi'mg Il~pprcn:i:rn:atdy 1,1,1, iJrIl::itI of t::xpO!;c:d sl;:di'ill1lent, IDil!;p"osl;: of thi:l: 

materi:a!1 :EtS spe~dl(il::dl bdlClw. 
8. 	 C:nre:s, vd1 1bc~ I~:ut into 2 CI;~l1itiJrnl;:II~:T {I::rn)l mJltm,j:~c:tl(JI:nS" If tbl;:n~ lls ilrljMI~~:lcJ1~lUtle :5.;mnplc~: 'vohlnu~:" 13l Ille~'~v ]lnlmrv:a1 

willi bl~: c:stabliisIM:d, E~II::hs:lIbse:';:tiicm witil bl~: pliM:e:d iin a del::ontmninated staiJrlll~:ss stc~:d bowl and 
hOlrUl[)m~mi:1:I;:d, '][,hl;: si3lrlllplle: JrI],:all;:riall willi be:: .!lJl1li1t iinto 1'0110 sub:s,:mnplc::, (:s:lIbsmrnpll':: #1 ftJ'lr dmti:ng iamd 
sl.lbsample 1121br diOldl1i (4"(HJ[[]I::'~:), ltoltalll:i:q~:uJtlil't: 1:;m'hol1i (TOC) !('~I"()UlM:e) :aLlliCI grailns:i:m: illn:ailysc::, (32.. 
OIJUrlC:,::), Each $lIitlsi3Jm::pII'~: wiiHIN: tr;aLll.:s:li;mrc~~(lltlJllJrll~: applropr:iat,e Ilab~:J,;:d glass:wi3lt'l::, 

9. 	 Sl.lbsampk III willi. b~: :s,llIbmilttl~:d llnd,::r e:hailll. n:l',c:ms:tody to suibconlract lab :(4)1' dialing !(Cs137,.JP'b2]1[)" and 
Ifl:e:'i')i, 

I (]I, 	 Sl.lbsample 112 wiill. b~: ::Ll'dlliv~:cll alt AEID. AllmlY!lh of this sampk will bc~c:on1tinm~mt IlIpoJrllth,~: J:I;:s:uJls of 
dating.. '][:r.I~: hollding tilrlliE: I.ll1itil,;:xltr:m:tioll I~m, di'Clxin i3iJ1i31lys~:sis 30 days from Ith~: dalte: of:,:amplilng. 
Ex1:mic:1;s: Inay be: lr.I~:lcll JriJ,r an addition:2!1 45 dn)'!; prior to :3lrIi31lysis. 

11, 	 Allllrl~::rI1i:aining sedicrmmllt,. and matm'iillis (tr.:3l! ;eLI1e: not going to be del::ontarniJrlate:d :md n:lllse:d) lth:al c:mrw:: in 
I::onl~ac:t wi(h sediml;:nlt, wilill b~: pLaC:I~~cl in apll'lt'I:lp[~iat'~: drum:;, for :"tOJ1aIW;: and dlisposaL 

[lOCIIJMIIE:NTA'I['lf]IN 

Fic:lld noN:s will alll'''' bl;: k'~:Jl't during sampling al::liiviilii'f:S. Tbe: :ri)nOWling im:ri:wrl1l:al:io<:rl wiilll b~: 1tC~:<c:orded illl a bound !:if:lid 
logbook: 

Nill[m~:s of pe~rsollnd on l~hl~: vl;:!me:ll{:s:} 

VI;:~:!.c:ll l'iraml;: 

II\r,~:athl;:r andll:id:al condiltions 

D:artl~: andlt:irnc: of :,::mnplimg 

L·cJI::ation .al1id sampk stat:iolJrl IrlUll1lbl~tr 


ViibJr1M:o('l;: ll.oc:.ill'liinn NLlInlN:r 

ViiblrlM:(Ji('l;: Nmmhl;:r 

1II1e:amJl('ledl 'il/al,t:r ][)'~1f)th 


Viib:ra,c:o('l;: ]fI,~arll~:ltraticm& lft.~:e:(IV'm]1 'Tllbl,;: 

Calibration infoirmllition 




DIJl:al lire:lqucm,:y nltboll:U~1im' 
PI:m:tii,: :3.1tl4~:'~:tilug 
PC~lrJ1(uurll~nt markl;~r (JIlr gn~:lL!:c~ pC~:JrIC:::i1 

VilclrElc:on: :3L1ld pc~rll~ltrome;:tc~1r :2L!mc~1mbly mud e:leploYlrlll;:nlt e;"'luipmumt. {I::.g., .I!di~mrrll;:s, wicrlc:hI;:S, 
mmM:rator]i 
Dc:e::l[lntllCrtlcil1lat,;:dpolybultliraw i(1;:.g., Lc:xElI1l} ':01'1:: li!1lc:n:,liLtlly assl;::rnbllc:cll with de;:comtamimaJted 
stainks!: st'f:eJl core Inm.es Ell1ldc:ol'l:: c:::ate:::he;::m. 
Cooling vests, or e:qlJlivalilf:J1it 
Assojrted 11talJltii,c:all c~qlJlipll1lcmt i(1;:.g., amc:hors, li,nl;:s, person:al flotation dlf:v:ic:e:s:) 
Fidd logbooks 
Appro,priilllc;: dl~:,c:o.!ltami,rlatil[ln e;"quipmc~nt 
TalPe~: mc:as.ure 

Submc~:lrsiihlle 1P1J1mp' and bose: 

DGPS witJtl 1;:lC1tern.al antl;:Jrlnae;: 

Core ,motrus.L(JIln Ita1:lk: 
Hladksaw :and :s'lPam;: blade:s: 
Ci()n~ Ic:ap!: 
'i'" rap· :3[rOU[] d 1[10 ly,e:tJrIY le~:][Ie: "!m.ILlsage~:··e:;'L!ic:" !:II;"f:'I'illig 
AplProlPri:31Ie~: p',:r~s:onall hc:aHlrI ilmd S:311~f:ty e:quiplncmt 
Appropriate;: d',)c:onltamim:3Ition e:lquipment 

Con~ J)]'C)c:c~ssing Itablc;: 
Pro,::,e:ssi]lg laboratolry l1lowbnok mad as.:s.oc::iatf:d coring. dOClllllrle~nt:3Itil(m 
TalPe;: Inf:a:,.ure 
Hacksaw and :S'lPaJ[I;: blade~:s. 
POWI;:T dJrive:lr dJre:llIl:ar saw :and sp:3m;: blade:s: 
Core Ic:ap!: 
Sampling 1;:ICj1.dpment: staiJIIe:ss :s::tc~I;:llbowls :3L1ld :3poons 
Rd:r:iw;:rator, :311 ,~~" Cli~lr silLmplle: :3ItCJilr:,lgl;:/mrchive 
Sample;: Gla:S:S:W:2L['If) 
Apprnprimtc;: W:3l!.tl:: cllispCJis.alf:q U.lplrlllfm.1t 
Apprnprimtc; jll;:r:s.onaJ: hf:allth lmd s:3lli;:!y e;quipll1if~mt 
Apprnprimtc; cll::,c:ontamiJlalion equipment 

http:U.lplrlllfm.1t
http:W:3l!.tl
http:1;:lC1tern.al




,d1llliII11h., '1!!!1'!mll:;ill;;m~!!~;l,/:;!!~jl!l!~1t:: :' \ ':,
1.11 ~.U1i.\jl~11 LI IIL,INL!..I UI IlL, 
,j~ ·h'.rll.dJ~1m jr!'I:lln:"rl:~li~r~: 't:l~mpC~ln~, 

:!;;!~/~~~}t~[!!l!;!J!Ul~!:~!:: 
Re!;lPo:m;ilbill.ity: 

Acad~::nlLic. TrainLl1lg: 

l!~~!t:!ltjl!m;t.JM[m;!!lmmmJ!: 
R~:~s:pons:ihiHty: 

:K~::ith (), Jlelte~r 

HJ::sp'Dmmilb1l4:: :Ihr 4:"vl~lr:alll. ]rnanagenJI4:::mt of mll envilro:rU1(leinlta] 
l:aboT!!:to:tY se::rvi'(:I~~I;: :Ib][' the ](noxvilJlc::, Tennessee rad:lo:an,allyti.c.al 
1:cllb OIl'!!,1 o:ry 
Hmc:helo]' of S,(:ill::nce ilnChemd!;try" LO'llisiHlrla Tech lJrdversiJy" 
1986 
Ten y,e:ars: e:qllmril4:~Illc:e: as l.ahDratory and :lnslnJlnllent ]rn:anag,;:r Jli:m 
\)l11Ta:tI;:k [ne, , ,E; Tllitllilcl>logkall :and trmC,I(! rl1leLa!lB: llillbor:altoJ[Y, O'tltJl::r 
experie:ncl;~ i:r]lc:hljtlif:~:; ltask :leader :Ibr ]rad:lo:logieml. labora1to]ry :an:allysb: 
of e:nvi.l'()n]nentIlJlltM:rniitorilllg Slllnl.pl.e::: :mt Oak Riidgl;: Naltiionall 
La:bormtory (CI;R:Nl.) :and ]['I;:se:arch c:i1le:ulist :Ii:l:[, Liion ()il Co:rnpany lin 
EI ][l'on:ldol, Aykmnll::nJ:i, 

:M[arty ]<::en;~r 
H,e:spolnlsible: J[bl[' IllU ItE;pects oftlb.,;: LabClrmtoryQualltyAssllJ:['a:tJ!c.,;~ 
progmmrn indludin:i!: msslllring thalt all client Sta'te]r[Ii::nlt:;, of '\/I/ork 
(SI[)'W,) reqllLi:n~][nl::nltB mre ]rnet. :Reports di.rc:~c:tly to upP,;:r 
ula:tllagelrrlI::nt, 
Bmc,he:loT of A:['ls in Il,Il:iI::ro1b,:iolo~'r,\(/Bioche:m:isl:rv,. l[.JInivl::l's:tlt'll ofj.~.~ ,.' .} 
T',e:]tl:[;le:.m;:le~::" 1985;, C,;:rtiJi,ed by the A:rtlleri,c::1II Soc:j'elty JI4:lr Q'lllml:i1ty 
CO][l'lrol as IA~:ad .Aud:iltor., 
:1]['1"'\1'1',') 'l]~' ,":'" IrJI "·'['1'1"1'11"1" "I ,,, "1 0111 "I ~l]' ·1"\1' /l. 1'1;'1 'l]'"ll'I'" '" '!\I~: <'l]'1 <'lj:''''I' "\1'1'lrl'l1• ~~' . ~ .I~' ~~.r.,t ~.', . ~~ ~ ~,.I ., .~I I. ~(~ I.. ,. '.~ • J,~'I ..I J .~~ _, , .. ,,_, .L J.t. ,,4. :,'." f ••• 

Th(:~rrtllCtR~::te~c: rlMlli.,cllogicalllabo]['.mto][y, S,;:niio][' Q'lJlaLilty A.sHlJlnllnc:e 

Engiirll:~4::r :!br 1!:II~~d:11t4::1 N·a:tiionall, Inc:, 


lR.db,eGGIli Clb.;UJd~;m 
1:t4::slP'l()ns:lb:l4:~ nJIT ,clJlI ill~;l~N:cts of clie:n1l SOlIN· (:Iironll :~:anllplll:: necl:~ipl: 
through data l['I::p~:I,rt. dh:~U'\I'm[y). "VaUdmtes lla:blormtDry data ][I;:ports 
1l'!1~lllin!;1t dli.l::nt: rl::quiirc:~I:[]II:::mtB and. :::e::rves as liaison 1b,;:It'ivee:n t:::lie:nt mmd 
th4:: ImboratDry .. 
le:, ,; "I' "1,'·' ',I:' !. ,j", . ''1', "l' I '" , T·, .' , I " "1;' "t, . "I~ 'j"' ".. , "I··.~<"" 'j q '7 C<' /'1." • ..l4.•..Il•• :(.11 1.).,.1 U,.,b Iln, ,I..UU, O,~:jl, I.. ]rl.l \ 1,,]..,,1 .I' 0, ,t.U]JI."lll"I,.t., ..• I C,I ,!I, 


A.s:;:oc:i:a1:l:: (If S,I(:ill:mu::I:: ][)le:gl'e1e: iln }l[4:~altlb P'Ilrys:li::s:, 

Seven yeml's 1::lq:II::de::rM:I;~w:lth J:n1:e:rt1la:tio][la] 'T'edrmlology (Q!Uillrl1:e:[Ta 

Enviro]rl:tlrll::nltml :S:1:~tvilc:I:~s) as m :r.adiologil::al d:llm:n:ist,l:aboT!kt.ory 

!;:ll:pI:~rvi!;o][':, .m[Mlllllllbormtcrry projiec:t rtllllLlllager, TI:ll:I;~e yeaTS e:xperi,e]rlel;~ 


W'i1ll:1 the 'fI:~J:lnl:m:::;I:~f:: l[)epaJ['t][nent of E][lvironnlle:n1: and Co:tlISle]('llmti.on 

per:li:l:tUlilrlg ~::nviln:Jl[lJ[nl::nltml sa:mpling, reglJllato:ry overmlghlt and 

tec]llni>c:all n:vi I~:"II". 


lL.ynn,e P';ml[Y 

JRI;~:::pon:::ibll:: I:br ]ll:I'I:~pla:['a1tilon olfRadliollictlvl:~ .Envil'ormneJrI:taJl 

1~\I[oniltoring HJ:rpll:ll:t!; Ittlldl :prepa:raltiion of QlllaliityAsstlJ[';UJrll::e J:I::por1ts, 

Se:rve!; as ]iimi,!;4:mI,l:u:rt\w~:~(::n dli:etllt::: and lthe 1.a1boTIl:t.ory, 


http:Co:tlISle]('llmti.on
http:rad:lo:an,allyti.c.al


ACllldemoic Tnl.iniJrlg: 

Ed.ll.c:ation: 

Experience: 


Ed'lll[:atiolll: 


Expe:rienc:e: 


Edlll(:ation: 

EX1P'·e][~ience: 

.dl~li!lil'lb. ·'!m!l;i~II~"m:tll!"~'UI~!llmllii~~.. ". 
. I:!IHUVIIN Iblllb,IINlI::I::.HINI.:, 

,~I n~ft~ d~1~-4P jrl dl r~~qll'~rim ~:oml~IIJ"~' 

C"f!ln'llmll 'Vilrginia COlrmrnUln:ilty Colll'f!;g;'f!" .A8!lodimte of !~k:iielllc:e, ] 981 .. 

Pro:[i::s::iitonml N'IJlc:I,;:ar 'QlLIallily SY!I1tem. Lc::ad .Auditor ()::rtiJic:ation,. 

2000,. 

IQl.Ialiity A.m;:UlI"a:[]IC,e JVI:mrlagl;w fbr 'T:b.e]rUIIDIRc:~t,el(: AJlbll.quc::rqu1:: 


Lalt,orn:tC:llrY, HJl,dlioc]u!:rni:;:'1 fi)r [,T C'DwpDr:ation at both Hlif: ().alk. 

.Ridge:: R.adjod:wn:ti!ltry l:abor,!I.1toJrY lllnd at th,;: 9l,!lsl:,e lP:ilt H.e::[J[ledial 

.AI::tiollll Prc:~jie::ct Ci/\rp:R.AJfl'} iln Fc:~rnmldl, ()hi,Ci. Jfl'n)vildlc::dl 

radiocllu:J(niic:al dmtn vmLida1tllon m~1I' Sci,elrlLc·,;: A.pplii,(::ati'(]I[ls 

[[lter[]lat~ioJrliali C:orporatiolli. O''I/',er 30 yeH[I's of labonlLtoll'Y experi1mrlc::e. 


lV/:mrltiln "N,/:blb 

(}\IIE:lrsl::es smr:rllpl,e lhrouglbJHl.t 111l1ld dLlliy;to day operations of 

lallN)nl(l.ory. Supervi81::!1 c:h/:m~d:l:'1 ilmldl tl::chn:ic::ia:rlls" assigns lti:LSks" 

rnmnilLge:~1 ulJll:abor:atory n:~SOll]]'I(:I;m: land 1:~qluiprnc::n1t. 


A.s:;:oc.i:ate of S,denc::e, H.omne Stmtc:: C:CllnnulrIiity C:olll,eg,e., 

Ten yew['s la!:loJ(';Eltory/healtlb physics 1~:xlP"erilmr/l::C;:, :H:e:al1th physj'GS 

dO:lilrtlle'llry, ALA~RA tra:iJrum" leiludl :an:allys:t l[br l[)lllratek. 

LaboT:ElltC:ll:y/grl;:en is dll::!UlI :::Illpc::rvi~l()lr' mt IDS Ecollogy .. E):lP'erilmrlc::e:~ 


ilrldl1.ll:1,:::;, operati.oll1 of radiioc::heulik:al :mrrd mnalyti,c:a:tlabora1to:ry 

eqllip:mu:lrllt" dose:: :rlrlO][ljltoring a:llidl supl::rv:i:;:ion of oper.a:tiions, 
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