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Tlu: U. S. En'viroll111rll;:llItali P'roltc::,(:lti<DJrI AgC::IM:Y (IJSEPA) R';:gio][l I :andIU.S .. Army Corp's of IElligine:'~:rs 
(llJSA.CE) mre:: 1::ol1ldlm(:tiJrlg u BUS:I~:lii:rll;: ]-[lIlt111IlJn He:~~lllth Rhk AS:;I~:ssrne::lnlt {BHllIRA) allldl m Bmsd:imc: 
1[~I(:ollDgk:IIJRislk As.:~"e:ssml;:l1lt 1rC:lr ·the:: Ce::llltlre;~dl,~lll'l: 1\,~[mll<D1r H!c:sltoraltioJrl Pn:~jl~:c::1 SlLIpe::riillw:1 Siitl;: loc:::ate:d im 
NC:lllth Provide;:l1lcl;:, Rllode::lsl:ancll (Siitl::). ,][,hi:l,~Mork PLan is a :5:lIIPlplie:lrme:Jrlt 1:0 Wj:Il"k Pkrm, .UMma,'l! .Uc!l:rll'h 
amd B(;%gica.j' R,1~~k Assessm':~I11", CC::llitl,,;:d,all,c:· :MIIIJrlor iftC::SIOI,;llliiolli Supc::dillw:1 :P':['I[)Jie:,(:lt S:iN:,.Norllh 
If'lro,,,illdll~:noc:,, Rhodle: I~;lund dilLl)~:d :Mmrc::h 16, 20i[l'11 (1:1IIIJrdiilllg ESE,. 2(]1011). 

Tlhlc: IlllLiJrlMlJr1 Jhlc:ml1th Iriisk mss.IC:SS:lfI]c:::nlt 'willil ilndude:: mill e::v:~tlllatiol1l 01r' Irll1111l1tiplc:: e;:xpo:l:Ui['lC: I~MIIJ]'W.ayS IhJr' 
11le:igbboriMNld 1'C::~,idl;:llIls mmdl visi'tors to ttM: Si:tc;:: i:ng,m;tion of bil[)lta 1ri'omIJIII;: l['Ic:adtl ,of tiM: 1\'~/()Ona!iC1IIMlltlJldkc;:t 

Rivlc:rllli3rl e::olllslitlll'tl;:!; 1It11;: Siltc::; a~lld iilllglC:Sltioln lIund de:lml1l1l1 '(:ontac::t wilh bllmlk soiil" :~'lll["fae::e: W:llll;:r, mIMI. 
sl;:dlitrl11e:lII1t in Ithe iP"[)lr1tiOIIl o1r' thl~: 'Wi()iI[)][I:llsqualttu:J,lc:1: :R:ivl:lr lthatt:onsltiltull~:S tbe: Site.. The:: Jl'ldrn:ary ob~jl;:cltill/'lm; 

as!;oe::imllc:cjl 'with thC::l:I~: pathways wiill bl;:: 

(1) 	Ito e::aJc::ulmll;: pol:'~:ntiml h'UtrI11iUI h'emlith risks ilL!ml:IC::iml:I~:cjl wilJi Ibiiot:ll c:OlrlSUlrrlption mllid '(:OJrltal::I:wilth billll.!k 
soill, !.urfil.I::e:: wmllm~, iUld se:diJ1[JI;:nt 1ri~011rl IItIIC: l~'(lltknrt o:f'lltu:: rilVICW 'within Ithe:: Siitl~: INJILmdaric;:s;, mnd 

(2jl 	Ito ili::bi'~:ve:: :Ell:tdiollr' IrIlIa iimLaillll :21c:1,:e;:pl::lbll;: ri:l:II'~i' 11'I~:1l111tl:d tn ibiiol:2lcOnSILlnlpltiiolli :andl ,(:ontae::1. with Ib:2ll1lk soill, 
:l,u:rI~aoe w',Elt,elr" amd s.lc:eJlillne::wt throug)tl lrii!;k 11n:mllll.gl;:J1[JI;:11l11~1lr0oedun::l:lhmllrl1lay lillldudc: dl~:ydopl1rll;:I1lII[):f' 

I~Hrc;:liJrllliJrlmIY rc;:I1rII::dli:2ltion g,omls fP'RtCi's) :11[)]r !;c::ldlinu:nt :mlt! pCl!.siibly I~(]ir one:: OJ' :rnon: of those;: otb~:lr 
JrI11e::dia. 

Tllllc:Clb~jl;:l:ltitv'~: of 'the;: h:Elsdiml: ItmnLCllrl hl::al.:tlrl ri:i,k mS:lj;:SSlrllll:Jrllt i:l: Ito .analyzlc: po 11;:111 l:iaI advl;:rse;: hwrl1lam he:::ElIIIltI 
I:flb::ts thr bllillrl 1(:url'C:wt :atmdl fiJIIJLIlrI;: e::c.uditioJrls 1'::llIJ1!II::d hyh:a'1~ardom. S.ILllbsltmIM:e::!. 11;:lUl1ldl ml Hu;: s:iN: lim ltbc: 
alb:i,'I:JrlOI: of lI:ny :lll:ltilon:~, 'to c:;lDmltrol (llr nlitigml:'~: Ijh.l~mc;: r'c:II'I::3lses {i..,~:, .., 1Jllli<d'~:r IIJrl :llSSlLIlrlllptiiolll of IrlO iM:ltkm or in 
Ilhl;: :abse;:m(:I;: of'tltu;: lRl[ ])OH lhl;:alth :Mllvis.Olriil::i' ol1lllii!,h 1;:OI1l!mmptioJrl Ij[)'!r Ihiis p::utic::lJlhr siN:). CWr1rl;:l1illly,thl;:r,c: 
is ,~I 1rish I(:onm.lrtlpltiiolll :advi:l,olry ii!.slLII;:dl hy tlM: S1tll.1tl:: l"lf Rhodl;: lsl:andl thalt is IM}lt be:H,~:vc::,dllto IN: m:s,IlJric:ic;:1ll1 
buniie::lr' Ito Jl'li~:e::llLIdiil1lg: 1~:XpOSUI'C: Ito biolta :Iironll Ithe:: '~illooIllHsqWlll1Lu::klet KivC::lr' :i11l Ilhl;: short·ltc:::mn. CurrC:lrllt and 
p(Jill;:ml:iilllliLlltUI'l: ,expOSlLln:: tID' fish amd I[)lthe:lr' hiotll i[:iru:illJldlilrlg lrtii!l~h. lipid ,(:ont,cmt biolta SUI::ht it~, c::dls) lrlMIY 
(J"':I;:lJlr :311: thlc: lr~ivl:lr.. EJl'.A'!. goml is to n;:!.tolt'lC: Ithe:: ri've::!' lto illlll U111r·e:l:ltri,(:1Jed "fishablle"" ritvl~:r. 

Tlllii!; 1\'~/()d; PLan prlesl~:l1lts Ithe:: mp:p:t'o:2u:.]h tll,at 'willi. be:: use;:dl lte> I;:ollldlw::t illlli I;:xpmrll:lc::d human lu:mhth Idsk 
n:l::!iI::sm~n.I~:nt 1rc:w lthl: siill;:. TIM: ,e:xpilrn.d,~:d Iriisl!: iaS:l,I~:S$lne:lnlt 'willi pr,es~;mt l.iIIl;: 1::IJlllrIILlllaltilvl~: :1'I~:c:;,eptor risk~. :Ii:n~ 
mJlrj~ilC::c:: 'w,nlte:lr'" sc::dinM:nt, ;IJnd bu:nJk s,o:ill in addiitiol1l '10 Ilhl:: biota OD'irlS,lIlrll1pl:iol1l 'Ilrlml W:3lS Nl' ItH:: 'l:vmllLlmll;:dll'"~:r 
IJtll::W'ork lP'lilllll dmllc:dM:mrdl 16,. 2001 1[lFl:anllilng ESE, 2(]1()i II), 'ntll;: 1~::~:paJfldl;:dl :5:,(:ope:: mlso iillldmdl,es tlu: 
lu:iimhINI,ritwoc:l rl~:slicjlC::lII1t 1~:xpOmJln::l: to alii ()iI'IJIII;:!IC:: IjIM:di;u ancll S:Ud:2LCI;: soille;:ltposulrl~: IjD'lr' I:trI11ployc;:'C::l, ilLlld Clii,c:Jrllt!; 
of thl;: :Fogmrly C'I~:ntmr,. TIN: omigiJrlali sc:;o:p"~: iillLI:.]lJldl'c:d m visiltiilllg r,ee::r,e:illtiOl1lal al1lg:k:r mmdl II visiting 
SIJlb!;it!.tl~:nof: angll~:r. T1111:: e::xIP~31111dled :dslk :mm:t~mmmU::lnlt Ii!; ill Bas1c:lliJrlI;: Hum:an IHlc:altht Ri:l:k AssIC:ss.trI11e::lnlt 
{BHlHRA). 

Rislk mss~;:ss,:rne::rJIt iM:tiv:itil;:!' wi III be: pc;:rlhtml1ll:d iil1lllj.:c:~[)lrdalll(:c::wilth USEPA gUlidmmcl:: dlol,:uml~:nt!. (il989m",c:; 
]]991 :31"'C:; I 9912.a..d;. 1994:: 1995; I 996u:·lb:; I 9917'!H::.; 1998a..b, II 999aJi. IHlLlrnalrl lrtl::nlth lrlslks" in addition Ito 
thoSI;: ns:sot:iialte::d 'with ibliolm ,cC:ll:lS1LIlrl1lplliol1l IN:r ·mlc:: 'D'lr:igilrlml Sitalternc::nt of 'work :l1l11d adldle:w:lurn,wi III It)1;: 
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,evmllllmll;:eJI :!i:m iJrlge~:stion m:uJI (knmml e::nlfl1tal,:t wlith SUrfill,:e~: WHlII;:I', !.e:d:iI1rll;:IlII" mllid bnml~: soi Is in IIJnd adji~II::e~:nlt '10 
Iltli;: '1/lI'o(Jl][];mjquatlLlclm:lt Ril vl~:r. 

A IOltal of Si;:V'C:JrI C~:l[Il'(J,:s:lln: POil[llts (EPs) wiilll be: 1;:VII:hJl!llte:d:: Ihi;: Illp'sllrc~:mrlll h;~u:,lkgroullldl Iw::nJliion Gr'~:ysltOIli'~: 
MlilllJl'ond:; IItli;: 1[1;:jfi~:I["m:u:I~: mm:a A:s:!;lI.P1Lll[1111l,se:11 B('I(J.olk;; AJIle:JrII:lmli;: R,I;:nch; LY1rl1l!llrl MlilIIRI~:~M:irI;; :M:mrll,o,n lRc~:,EIC::h; 
nmdDy,ervillle:: Re::;ac::h. Illi :3~dl.dlilti,(J'I[I" tiM: !'1J!l'fllc::e: !;oih bc:ltwe::'C:Jll Ithc: Lym,;ElI11 :Milll H!C:,llC:h uJnd tltJi~: lFogmrl]1 
C',cmtc:r OO'lns'liiIJ1I1te:: 1the: S:I;:ve:wth EIP', C,lllllei;:r :and nOI[I··C::,ElJrIOC:lr risk c;:!.tim;aJ:.f:s. w:ill bc: cHk.llI!la'Ic~:dl :s~epmnll:elly!;[)]r 
e:ach of tllif: re~:I(:c~:p'lors" 'expomJrc~: rnedim and ,exposlLIre:: IPoiilli'ls. (lEP) idc~:[].'liific~:.di illl Tmbll~: 2. 'l['lliif:s,I;: iindiividuilil 
risks wi III Iltli;:n Ii.c: sllllmlnr14~:.dllo provkk: II ltolallrisk by mc~:dim mrld rel::c:]ptor at Ic:mdrl e~:xpO:S:lll['l~: pOiJn1t. '1['IMJ,:s~e 
10ltal risks 'willi tbcm be: m,ddi;:d '10 mlc;: :rislb;. jfbr ,(:olllm;II1[IIPltil[JJ[J of :!ii!.h '10 d'~:ri'vl;: ;EI ·t:llIlr1llll:lmlive:: lrii!;k ,c::;~tirnmli;:!;[)lr' 
e:.'Ele:,h e::xl(Kl:lILllri~: ]()(li'lIlll (E1P,) in UI.I~: BHJI]':}~.. lfU.sk~\ :!;:II: tltu:: jfilVI~: :s',ilte:.'·lrd;3lll;:eJli::ltIJ"O':I',II:n;: :(KliiIllIS '1~l'lilll bc: ,t:clJrll:p"arc:d 
10 th,~: ris,lk:;: 1fbr 1the:: bmd!:ml'e'llllld e~:X]I"[)':;:llIJm: I(Kliiml UJrld tltJi;: lri;:n:lri;:IM:C~: ,lll1c:m i~:lt]I"[)'SllJm: I(KliimII:IO' pn)'l'ide~: mdl.diiltiomml 
PC:l[,:l:p.~:c::'Iiiv'c: t~o,][' risk 1lfa::tIllagi;:llni;:nl: pml]l'[)':l~C:S" Thii!. i::OtnpaJrisoJrl 'willi p'lr1[)vii.di,c: inJfbrllrlmtiolll i::t)IM:c~:rllinm ltf1t.c: 
irll,:n~::[ne~:nltml riSk:l: mll-o,'vi;: 1the:: badql~roll.J[II:1 riskl: i!dlcmti1fi!c:d. 

This 'l/iI'oJrlk Pllmrl dle-c::;: not duplk:a1tc:: iil1il~()'ir1rl1laltiolrl th:at irlm!; lI.c:c::n lfU"c:,viiolllsl]1 pnJ>vidc::d iin lthe:' 2001 'W'e'rk lfIi;IJrI 
(HmrdliJrlm ESE, 2001]i. The:: 200 I '~~1rork ]l'hlll lPlr~;:!;e~:tnlts ~Ul. iill'lroclllM:tkm il[1 SC~~(:ltil[Jl[1 I AI" ;a .g<c:rle::rall :s:ilte: 
de~,sclr~iptiolll andllh:ac:kgHlUillcll inJrc:lI"llrlml:iolli [Ill :S;,ei::tiolll 2,,0, di;ata e::I[)]],~:e::tiio>:n ~lCnd ~1m.;31Iysi:l: dii!;c::IlISsilon iin S,~:e::tiio:n 
]".0" and Iltli::n:u::,thodolngy for 1(:oncJlmt:tiJnl!\ H,I·lIBRA iln :~kC:ltilom 4.0, 01t1M:lr B1LlppC)rtinll~ ilrIJf;)nlnation i:;, 
pro1ikli;:dl illli tlu: Elppc~::ndiic,~:slo Hli;: 2001 'I/V'orlk PLan. 

This 'W'ork Plam dli:i:'(:llIs:1:,cm. Ithe:: spec::i:!iic::s: of Ithe:: :addliltinJrli3l1Iflllllrlli.m:1 11le:i3llth risk iElS:;j~:S!llmc~:lllt :lj(:ope:" i:ndudlil1lf!; 
mny guii:dl:anoc: 01' 'Ii;:c.lhmkal appnJ>Elc::h:e:;: 1thEIlt IMlye:: Ibi;:em ag)m:e:,t1 UpOIli w'ith lthc: lUSEPA s:brac::<c: th.I~: I:inu: oftlrae:: 
IrllJblie::.ntiI(lJrl of tl:w: 200l lillork Pli11111. Thi!s'i!lork :ll'hlllini'lilnilly idl;:llItJifil;:s IJhi;:p/:e::eJf,1tol"!; mrll:1 ,expOSlLII.·I!: 
lrlmlltlway!;,. i[1;::q)OSIJlr'e nllc:diJ.EI mllid I;:xpomn,c: lroul)~:S) to ib4;: eVillliLlmll;:dl .Elnd II,r1c:si;:mls: Ithe:: dl;:taiil:!: 'of 1the:: 1P1lUJ[IlrIl~:d 
i;:ltJl'nSlllrl~: :as:l:lc:ssmc~:IlI'1 I~o'r th.(I!ll'c: r,ei::e:lPltCil;~' (i;:ltJl"O'SU1P~: IP'lro1filIi;m). 'l['bc: 'eXpOmJI....: Jl'ro:!iil,~:s idl;:l1Itijf:~' 1[lllediia C·IOI[11tal::1: 
lrmll;:s" In;:t:I~:pl:olr' ph:~'!;ii,t:,lll c::hEurme1te::rislti,(:s (aw;:s" 'w,c:iill~h:IS" slJlrl~Elc::c: n(p~:lI.sll., liS: 'wd:l lIi~.t~n;:qlJle:J[II::ilc::; mllid dlllnl:lliiou 
of eXJrlosurc~:s. The~: llasl s4;:,e1tioJ[l of 'lhilsW'ork lP'lnlll pn:::s~ent!; sped:!k:li of .!!!Lllidlumoc: n:nd 1:of:d1ll11i1::al .ElJrlprOUdlle:$ 
1thalt h,llV'C: Il-c:i;:n mg;['I~:c;::dIIJIPou wi'IIJtl US1[~,PA SiJ[lc::c:l.itJi;: public::.Ell:km oflhc!: 20(]lll 1\1~/()rk ]1'lml1l. 

The olthel[ I::ollrllrl()ne~:nlts of ltbc: rislk ,llSSi;:SSJrllle:mlt wiiJ:l be: ,,:ol1rlpllt:lte:d lil1l at::t:,olrdillll,I(:i;: wiiHI ltlJt.C: appro;EI4::h 
dc~:!;c:;ribe::d iJ[l Ilhi;: 200 I 'W'ork lf1llum umd :s:mp'IP]le:':rne~'lnlt~111 ,eorn:SJllio'I[ldc~:Il.I(:C!: witdII.lISE;P',I!I, Re::g;ion L Spc:c::ifie::,alll:ll:: 

.. copes t~(J'lr sc:diillfli;:ml :and buml sj,liilwilll h,~: s.I;:h:e:;'I4~::dI u:s:inm US1EPA l(te~:gion I[X lP~m:lilrlllilrlillIY 

lRe~:rne~:di:llliol1l (io;eLI:s: O'RG:s:) J[br re~:~.idi;:lllliial~:oill; 
.. C01P~C$ jfbr SlIJ[1nllCI~: 'w:atel[ will! be:: sc;:ll;:e::ltc~:di usiing; USEPA Ri;:g;iollllIX PlftCiJs t~o'ir tapwmtl;:r; 
II Eltll'(J':S:lJIlif:S, 1m' SllurjfiM:C~: '1~l'al)eJ[" sl~:cJlil[llle::lnlt, ;am.d bnml~: SIJlrl~Elc:)c: soil 'willi be: qmumlti:!iie::d usiilllg tiM: Ime::tIJ[llic;~11 

,llppr,o,;ae:JM$ dl,c:s,'~:ri'b~~:eJI :in RAGS: lflmrl E (lJSEPA, 20011) Ellad RAGS lflillrl.A (USEPA ..• 119:~~9); 

.. iEKJlNOSlJIl1f: If''o:il1ll Conoelrltraltil[)lrls, 'willi 'IN;: c:alk:ullfllted iilll !II::corcJlm[II::e 'with tlrw: fllf1prOlld] lJIe:~~c:Jdibed iin 
:S,~:ctiiol1i 4 IDfHlii!.I;llork ]fIl;UI:; 

II :[)O:l:,c:··n~,spO>IU;C: vu]ue:l: wHlll<I: olbltained fi'oln thc~: rtl.osl rei::elll1: on··line: v,c:J[!;,ion of Iltli;: ]RIIS datu bflS'C:,. 
HEAS'f (FY 1997]1, tlu: VSEPA lRe~:gion IX PlftG Tabl,e (as .<1 SOl.ln:I~: fC)r thc~:Naltiional. (1;:11111;:1' flJ>f 
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El1lvilrOlrllrlMmtal AS.$'~:s.snr14~:llIl (NeE.h)1 IPIroviisiow3l1 values :Ibr dr14~:lnii'C:i3lI:s: Ithalt ·dk)1 ][lot :haVI!: dos.,;~·, 
In;~slPons~;~ Vi3lIIlll;~S pLI.hlilshed in IRIS or H:EAST) aJ1ldl Calill~DJmliia EPA (CAL··EPA);: 

II' 	 The!: risk US,~iessml;~nt wilill be~: dl()(:llll~lumt,~:d IllIl,inm RAGS Purt D rc~:IJ<[llr1ting Im~'lIlJlilrt;~llrII;:I1lI:S (lUSElfIA" 
21[)1[1 I). 
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:;!:" I[ll 11[:lIIEINl'rIIIFII C:·,jll~:TII (IIINI (llIF II:,!.!::: Ie: I::: IP'TI:::II:;I:~::j jll"IIIIII[]I ·E]I[IP~~)mi, 11.I11f:~t IE 1::1jl!~:lll',I'lj'Mjj~~;~\I':~:lj 
F(1IIf:~t :!:l;IUlI:;l:If::jl!~~(::1::: 'lj'M~j~~. '11' II::: II:;!., mj,l~::: I[lllllnm II::~ Illjl'r;, jl!~~ Illjlll) 1::I;jll\.llljlll( :~:lj (]I 1111... 

TmblIE: 1 IPltovi,d'E:S mSlllllrlnMury ofIJ~II;: !l"()llte:lllliill] l'E:Oc:l~11iclr IPOplJliatiom., 1;:'qK)SlIIt1;: Jl.(),inl;s., e;:x:po:;,ILllt1;: Ilrll;:dlia, mmdl 
e)tpOSllllre;: IPDllllte$ Ithalt we::r'E: oonsidl;:red po1mmtilllilly :appl ic::abk 10 th,;: Sit.;:, as 'WIE:III lam 1'1I1tiolflal'E: 1r«:1I" ·the;: 
!.e;:kclti'()lln or IE:xdus]ion of !.pe;:I(:iifkpE:I::ejpltCII'IPOplJll,ations" 1;:ltPOSLlIt1;: poiinls,,, IE:xpOS.lJln: IlrII;:dli:a,. llllld/or 'E:)tpoSllllre:: 
r()lute;:s. im tiM: ltl:HlHRA.. 'l['ahll;: 2 IPlrovid'E:S. msummm"m:y of Ithc! potlE:ntiallty 1;:Omljplteltc;: IE::q)(]lsmr,e pathways th.at 
willi Ibe:: q1JlaJllti:lmlivdy IE:valumIIE:d im lthe:: HHHRAI~D'lr' HII;: JrI;:cl;:plo)" IPopulations and IE:xpOmJll'e point!. ide;:lIitiifk:dl 
in Tmbll;: I .. 

In laldldliltioJrl 1i(]1 ItllI0!.e: de:!.c:ribl;:dlim 'Tmbll;: l, It:I::rIJ!Lilrl oIJh,;:r :p;:cl;:ptOliS JaLlld e::xpOS;lIlrl;: p:ath'wnys, WIE:I"I;: mls(]1 
t:OJrls.idc;::nE:cJl, blll·t nOlt :s~E:ilc;ct<f:dl~(Ji]' ind.us.il[)oJrI iJrl ·tlrliis~ 'W'ork If'llaJrl I~Dlr nil;: n;:asons d,esl::l'iltH;:dl bdow .. 

... ()c l(:upaJnlts of C'~:nln:dmIIE: MlaJnOlr ~lJnd m~I'C:~ok VililmmE: Apalr1tmll;:I1lI:;:., potl;:llltiial dlilr4;:,e:lt e:IDnltal;:t andl 
iJrll~lmlation (]If dust assoe::imIIE:cJlwi·tl~1 sur1[il.IC:I:: $1(Jlilt!i. This soewuio was Iqual italtivc;:iy I;:vallilialtc;:d il1l tJrll;: 
19'9'9 A.TS1DR lDrmn lh:mllth ConSlJlltaltioln .. That evaluatiol1l le:ad to lthe iim.talilation (]if Cap IIR al1ldl 
C..p 1/2., Mios.t of Rbc; irnpal(:ted !ioil iis bm]I::ath ome oftlrlosl;: cajps or ttl IE: ]pav,ed ro:adw<3ly~' al1ldl 
paJrlkiilllg Itols: at tll<~: pl'opll~:rly.. Evnllmlllti'(J'ln of I[Hrotecliiv,elill;:ss froml IE:xpOmJll'e to th,e:liE: ~.oi Is,,, :and 
imtc;:g)r:i1y oftJrll;:s.e caIP':;: al1ldl Ithc:: pmvlf:n1,'~:nt; wiil] b'E: iw::luded in tiM: FS as Ipmrl ofthc;: I::omponc;:rrls, of 
I:lhl;: Jp4;:rnrWllJioent rc::nrI4;:dly, 

II' Oc::>(:upatllts of Celtl1tn;:daltc! 1\1~[~U10Jr' aJ[]lcl B·]t'w[)li; 'Vi~llage;: Apar1tl~nIE:J1II;s:, POltc;:nltiall iillLhialtalti<Dlrl ()fV()C:~: thalt 
Imiimhl INlltc;:nltimllly rnil!!;I~a1tc! f['lDlrn grolllllld'wnltc;:Jr' Olt' mJlbsutrl:,ICIE: s.oiil into bu.iltdlings.. 'll'IM:rl;: has bC!~E:lll 

indoor niil' JrI1loniltoriJrlg c·l[)w:luctl;:dl Iby ClE:M}~ iJrl both apartnl<E:11I1: buildings., lfte;:JNllr1t ineJli,(:mllf:s IJhal: no 
siig;n.illii,e:aml. miig;rnltion ofV(N:::~: iil1llo bu:illdiing!1 'wa$ fC:ound .. 

110 Rc::;:id,;:ll'Is. alol1lg Ithc;: shOlrl;: of Al:Il;:mdl:all'l: H!c:;m:·h and Lymal1l :Milll POl1ldi, pOlte::[]1tilull d:iI'l;I::t I::on,·t~alcltwilth 
sur1ri,(:iiall s.oils. mt lrl;:sii,dl'E:JrItialjplropl;:rtiic!$ 'lIi'i1thiim tlu: floodplain olr'llh,;: riVI;:!'. Thii!. palthwCliY has bc;"~m 
addJrI;:m;I;:dl hy tiM: N'Dlrl,:ll'iJrIM:..Criitie:::all :R,mlU()vml A,;:tiol1l (NTCRA) ail de:!.c.ldbc;d iil1l 'th.;:I.JISEPA 
NTCRA. Aclliol1l lVk:nliDlral1ldluln d:atc!d JrIlJrlllIHLI)' Ill:, 200 I. 

II. Rc::;:ide:ll'ls. along thl;: :~:hOlt'lE: 1001' All'E:ndIlJe~: lRI~:Hch Ollliid. Ly:mam 1\1~[illll Poltld:, IPoteJrlltioall iillLhallatiioll of 
VOCs p'OltI:Jrllti:allly lrl1li;g)ra1:ing 1'j'ollrl :glroUll1dlwalte;:1' or sUlh:;:lld:alcIE: soil limlo builldiil1lg;s, ]Jrlvc;:s1:igHitiol1ls 
havl;: not ii·dl'Emtiiliic;d Siillf:--re:ta:t,;:·dl VO(: .':I[JJrltmrl1lilrIi3llion iil1l 1~:r()lIIndw:El1:<E:r OJr mJlbslJlrn,,::C! soiil in till ,all: aJt1E:a, 
This pathway dOI~:s 11I0t requirlE: I'lIJr1thc;:11' I;'vmllll:altion, 

110 Rc::;:ide:ll'ts, of C·elrllt...:<ti,atl.IE: :~\lhInOI' .I!•.]pmI'IJrml::Jnlts :~md l[:~rooksidl;: Viillag,;: .!!~IPi2LrIJrl1lemlts ail, wdll HL~' 

residc;:I1II:;, :all<DJrlg tllIE: sltJc:m;: <Df AIlIl,cmc:lIlLle:: :RI~:II~t:h IIn:1 L:lllrlllUJrI l\,~[iill POl1ldi, p(Ji!l;:nliial iJrlgl;:stkm" dIE:rllrl::tI, 
aJnd iillLhallalti<DJrI 1;:xpo:~allI'IE: as~.ocimIIE:cjllwi.ltlll HI~;: USC! of g;l'olllw:lwml.I;:r. GrollllMI.'w:atelr iin Ith.:: a...::a is nOlt 
IJl!;e~:,dl 1r«:1I' any potabl'E: P'1I1r]pOS~;:. '1I'hi:;: PlldIWll(~I' .:101;$ noI: n:qui[I'I~:liLllrthelr 1f:'.'alua'liiolll, 

III C[]lrnnu:rc::iml/iillldu$lriial worlu:lrs: ,allon:!!: :;lhore:: I()f AlIh:ndlalll:: ml1l,dl lLyman lMill1 lftc:~al::IM:S:" POlltc;:llltiial 
dlilt'lE:C.lt CIDJrltncl: 1;:ltPOIS1Jln: to floodllJllmiJ[l. s~:liil:i' 01[1 c::ornllrll;:n:ialliJrldustriml propelr1tiIE:S.. 'l['heJr1;: is; no 
i:ndiic:ationIJrwll i:rnpalt:ltc;d sl;:.diiJrl1lc::lnlts womld !;t1l:VI;: h'E:c;:ln 1:t':ansporl.,;:dl Ito Itbe;: 1::c,nrml:lE:rc::iml/iil1ldillSllriial 
Pl'opIE:rtic;:~1 ne:ELI' tiM: lriiv·mr.. Tl~II;:n!: :ill 1[10 iilltdil::nlti<DJrI lthis: I[MlUrw:ay is C1Dlrl1lpll;:111: /lind JrlO :liLllrtIM:lr 
c!vmlillation is rlf:quin:d, 

II' C'nrnnllf:n:.imi/indllls'triial workc:JrS: :allo![].i!!; :j:lhore~: of AIIIIE:ndlallc; mmdl Lyman 1M illl lfte:aclu:il:" potl;:l1lllial 
inhmlation o:l'VOCs poll;:I1II.:iallty n1ligl:mliillll!: Irj~om grollJrll:lwmIIE:r olr ~'lJlb~"llrtiaoe !.oil inl:'(J1 bui Iding:;:, 



][\1lve:s:tilg;u1ti,mrlH: halVltl notide::mtilfil:all Silte:'"It'l::Lattld 'll'0r: OC)i1Ulta;mlimatio\1l itrl g;I"Olllud'w,a1ltllr 01" !iubm;u"jFE11;a!: 

soill in IJfli3ll aJr'l::ill. T1flil!; :IMlthrwa,y d'D~::SIMlllt 1r'l;:qlllilm: l[im"t:hlm" 1::'I'nllllla1tiI[)JrI. 



1JI!.iilllg 'tJtI4~: inJ[4:tl"lnation SILllrnlllrlmrizc~:d in 'J[':ablll:$ II :and :1:, rc~:I(:4~:p'ltor I:Xposurc~: :!i,c4;:l1lmrliCl!' nJ['I~: ild'~mtiJfiied ltl4~:kl'lv., 
Tl:14~: :1;D,llkll'wilrlm PH1:lll!p,aphs disclLls,s 'thc~: 1r1;:c:I~:pl:o][' c~:"']POS'UJrI;: sCI;:l1lmriios andl~:xpomJn: pnJt':1lI1nl;:t,mril: iidl'~mti:liic:d 1re:... 
'thl~: qunmllit'tmti",c~: c:vi:llu:ation o1f' Jlloltl~:[]ltiiall C01P'C ,c:mposurc~:s. T1rll~: rc~I;:C~:pltor Sl(:c~:n:arios ;IJ['I~: lPlrc~:sc::ntl~:d in tlt!I~: 
I;D,lJlowilng :;,~:quc~:nl;:I~:: ::Lrc~:a Irc;:!;iidll~mt; vii!;iitinm n:I::l'ealiolliall anglleJr:; Vi:;iiltilng s.lLIlb:;:is,tl~:IM:I~: aJrlgllelr:; 
1,:ornJnl~:r'c iinJlindusltl'i:a1 w(urkc~:r. 

EXpOS1L11rl~: pmr12l11nl;:t,m,s, j~nr IJII~: RI;:a;solliabll,~:M[!I:~~iimllllm: E:,qpOSILIrI~: (RMI~) 'welrl~: sdl~:I:;tc~:dl Jfi'OIlrIIJlSJf:,Il'A 
:!llll:ic:hl,rM:I~: d'D~;:IJIIlrlI;:I1lI~Si (IJISEPA, 1994;, 1191~17;; 201[)'ll) mllid 'WI~:rc~: Ib::lsc~:d on proj~~:s.:siionnll jilJlld.g)tI1l1:ltI1t c:IDJrls:idc~:rinm 
'tltll~: sit'~:"SlP4;:c:i1ril,(: I~::qtosurc:: clDlrldiitions.. Tl1Ii:Si slultl!;I~:c:ltiion dl,escrilbl~:!' 111111: ,exposun~: somrllllrio:;: alrld RIM:E 
1~:XJr'OSilurl~: pmril1l1rll;:N:lrs in dc;:tmi L Eltpo:si1JI[,'~: lpmrmrl1lc:ltc~:r:si fbI' titJl;: Cent!'all 'n;mdll:lrI4::Y (eT) WIE:l'e basl;:cll 0111 thl~: 

RMI~ valllJlc:s, 'wiltlit 1IIl1C: fI)lllowi.ng nIIDd:ifi,,:mliiolll!': 

'" CT v.allml::;i 1r4:l1' inl:;idl~:Ilt·tml illllgl;:Sltio:n of :i~(J,ill, !;c~~dirnl~:nt, andl slId:lICI;: 'wallc:Jr WC~:11~: idc~:n·tiifk:cll as onl~:..lliuH· 
IJhIE: RMl~ vaIUl~:.si, basl:d on IJSEPA !ft.c::!!)iOlll ] glJlid::UlICIE: (USEPA" 1 994} wlhlic:.lh n~:'(:orn,rnc~:nd:;i ILIsing 
CIIM:..haljf'tlrl4~: lftJI,IIlE vmhu~: "IS tltJl~: CT' vnJllIc~: 114:11' lil1l(::icjll~Jrlltal :s:oit iingl;:stiI[)Jrl .. 

". CT va.lIIJlC:::S: :Ibr soil alrld sc:dirnIE:nt dl~:rIlrlHll. ;M1Jhl;:n:w::c: we:['IE: tltJl~: n~:,cornJnc~:n,(lt;:cll CT lparaJ[nc:ltl~:J'S;I;[)]r soil 
fh)mUSE]l'A RAGS: lP'art E guidano~: {IJSJf:,]l'A, 2(011).. 

'" CT vllihLI4~:!' fbI' 1~:xpo!;un:li[l;:'llmeJrl~::y '111'1:1['1;: bnslE:d (]In lJSElf'A R~~:gion J:g;uiduJtll;:e:: l[lUSE:P'A" I 994} I[)Jr 
prOlI)~:sskllrlml jlLldl!~llnl;:I1II:. T1rll;: RIME Vmlll1.4~m :a!;su:tnc:: IJhal: a r,eceptOir USI~:!' ltllic: Si't~~: jri:w ilill 0:1' 'tJrl4~:ilr 
olJlldoor IIUc:ltivlitil;:!; (c~:.g." re:lc;n~~nltil(Jllrlllll :(l"lll:ldc~:xJl'loraltji[)JrI" r,ecllE:,ltl::ioI1lIlJ ,llllgiling" or !i1J1bsjl!;I:<E:no~: 
nm.glli:n.g).. T1hIE: CT lP~anunl~:t';:rs il~t:I::ollrlltl1lC)dlllltr:: 1tkLC~: assumlplliolli IhilLl: a lrJ110:t'1~: '"I]'lr,iic:ml''' or "'avc~:nlgl~:" 
n:,,(:c~::!l'ltor wOllllid! !;pI:md onlly a JNllr1ti.I(J1][I of Ithe~:ir oUldoor tim.le illI: thc~: Siltl;: (i.,c::." 'wolllki .M:OI:S:S: ollrll;:r, 
nonl.. S.iltc~: rdmll;:cll mreas j;(),j!' n:I,:I'C~:atiolllml plltrp"D'Slm;).. 

A n::s:kkl1ll: witJo llivc~:s alt HII~: CI~:ntrl~:dClIII;:M[IIJ[JI[)lr' AlrIC1ur'tnM:nts, Brook '\l:illmg:.~: APHwllIIMmt!.,. or a pdv:atl~ 
n~:siidIE:mt:I;: wt OIM: ojf' th,~: rl:::s:idl;:ml:ial lints: dJ.cI'SC: ltoIJhl:: !;lllC1r,e of Illll;: \~h,oI1Ja:;,qllliatlldu:lt Rivl;:1' mmy 'visiil: 'walte::I!' 
bodlk:s alt tlJi.e Site;: :rbr InE:C::I['I;:H:lii oIlia II i:lI1Igllil1lm, JII:4::I'I~mtiol1la] 'wallking, I:xplioring 1thc:: bamls of tiM: rivc~:r Clmd 
pClIllldi.!;, and wmclliJng Cllllld :;:wiJrlllmiil1lg:. U im lIs::mllllrI4~~dl ltl1ialt aJrI;:a rc~::ikk:mts: il1lc:luclll: yOlJllllg 1::hildn:JrI" oldc:~r 
c:ifJ:iJ:dl["~:nllldolll~:sl,:c~:tl1ts" .mru:i w:lulllS:. Pok:I1lIiClLI c:m,IP~tl':!i'lInm 1:1[) SlLlJ[jfiM:4~: 'w:a1tC:lr CI:nd a"l,wElti4:: 1[:sill:hlrlliC:Jrg4~:dlll :s:,c:diim4~:ml 

by inc:;id~~:Ili'tml iLl1i.m~:Sltion allid dC~:IUICliI c::onlt,M:lt mUI\ll' I[)OC:1l1ll dlUlriltlg angling, wClidlilrll~~,. Oli !;wiimlJrllliJrlg alt AlIl~:llld.alle 
Pond, LymHt1l1 M[il]l Poncli, lVlml1llKllrl :l1:~;:adll, ml1ldl Dyr::Jnriililc:: ]1:'E:.l,lc:h. In addition,. Jl~D:;:sjlhlle: IE::q)Omlln~:s: to bamJk 
!;udjl;«:~;: soiil:;: alt Al11'~:nd;dl~: Pomdi CllIlld Lynullrl IM:iIlI. Pond by inddl;:nltCliI il1lg:.c:s'tiiolli umd d~~:J'[nCliI ,(:ontElct Irnay 
OC:'::UI' 'wlhl;:111 ;I(['I~:Cll n::sidl;:mts: al::C::<~:S:S: tiM: 'w.~11tC:I!'llotHc:~!; 11bl' l'C~)(:rc~::ationCliI angling, :siwirnrninm Htllid wading, 'D'It' 
WhC~:1l1 'wallkiJrlg 01' r::~qplloriltlg l~h.IE: c~:d.mm; of tiM: pC:lI1ull!;. Ip'l[)lte~::nltilHll ,~:xposun:$ ·to SllldiM:I~: 'wa.ltc::lt'" sc~:dirn.I~:nt, 'Im.d 
bil[)ltCli Illt tlrI4~: 1tI'M:l';gI'011lIMll CIInd 1"I::Ii~:n::lrll::c:: ;u"mli!',. II~!; '~VI~:l:I :IIS, !.oil alt ltlll'l: bac::lqprolLlnd :an:::El,. wiillllbc~: 4;:"'II]1JI1I1tc~:d, 

T1rI4;:RMI~ amdCT c::XlP(lSllllrl~: lpmnIJrnc~:t4;:I'S j~b':r !;,llIlrlli!u:~~:wnltc:Jr aPE: pt"E:s,;:ml,;:dl in TCllbll~:!' J HilMI 4,. 1re:... sc:diim4~:lllt. iill 
T:llbh:s S ;lillid 6, amd j~(JiJ[' bamk soil in ']['abll~:!' 7 IIJnd Il:, 

J.] 

http:fI)lllowi.ng


J~i\I:'OSl~II"e DI!J]'·,tl'll,(lI-'I'., 111: is :mmIUlrlllc:d IJh:at llllli lln~lli n::~iid~;:1111 i:s: rmb;~;:ell :3rl amd 1F1;mfl:!lilfl:l: ml dll;: :s~mrl1lc: rc::siidc;:IM:I;: ove::i!' 
a ]O··~I·I~~13LI' Ir,,;:riod (lJSE]".A, 191'914}. Tihl;: ]O··ye::,mr ,dlulr12ltiol1l is m::g)m:matl:d int,(J1 tbn~e:: mg'~~Il.mriiodl:!i: y~[)ILlng··dliild 

(agl;:!; :I thl1D,ILlgh 6) Jfbl" 16· ye::m~s;: oldc::11' e::hill,dimdlnle::sl:l~:I1II: (ag~;:s 7 tbl[,<DlLIgh Ut)I~[)'11' 12 YC;:UJr:;:; an:1 adlLlllt (agl;:!; :I '9 
aJrld albove:) Jfbl" 12 yl~~13Lmi. ,][,hl: CT e:mlposILIlrI;: dlLII:mltiiolll vaJllJle:$ i3l111~ blasl;:,dl 01111t11ll:: l'c:CCI[][U[IM:lrldc;:.di CT pml':m:rM~1)I:lm, 
f()r 1~~XpClmJLI'I: dUl"lIJtiiou lPubllis:lh'~:cjl im llJSElf'A RAGS :P':art E elf '9 ye::aln; j~(),[' :aulllll11ts llJfld 6 ye;alrs Jfbr drliildn;:Il,. 
T1fll;: 9··ye:~m: 1~~XpOm;lI"l: clllJLI~a1til[)Jrl v:alllJlies: wc::n~ .appllil;:od!h), bCJitlrl'U:u:: lMhllll: amd I[)llcll'l:lr dfliildlad()lIe::s:,t:I;:l1Iln:cc:jplton;, 

j~i:q:'osw'e Fh:~tj'l<!lfml::F. l[t is mm;ILmM:d th:at mill :an::.a rc::;:idc::lllt 1/'i:s:itSitlrlC:: wall~~r b[),d.ie::s nil' bllLllksi of tiM: l"i'V~;:1" I~[)'II' 

wmllbil1i!!/I::XIP,lol"iln,~! 01' Im:c::n:mtiolmIJI ,Eurlgling M[ay 1JIll'()ILlgh 1()t:1tob~:r, mnd Jfe:..- 'w.Eldiing; 01" swiiI1lIJrl1iilfll~! JlLlne::, ]ruly 
amd AlJImu:SL lIt iis; l:uJI1the::11' :Mmunll~:d 'tltlml clllllriJrlg :5ilJlrnnlim~rnollrljflil:" 'w:Eldi:ng {dll~:JfilIM:d :EIS s1tuJndlillig OIr walldll;!!, illl 
wlliti;:r ltO:El dll~:pth ofdI4;: Ikml;:e::s:]1 ()Q':lLllm, nIID'II'I;: 1:11~~qIJII:lrI1tl:l1 th:ml1 :siwiwlmiilli,!!; (elle:fine:d :Mi ItotEl1l Slllbll:lC;:I;~di()lrl oflthe: 
b(J.d,y iilll w::tl)~:r). The:: ~;:ltll'(J'SIJlrc: Jrh:q1Lle;:u1t:y ns::s:,tN:ii,ate:d wiI'tltl 't1rle::sl: 1,'mriiolll:5i :ac::ltiivi1til~~s is hlr'0Ib::111 down ,m;, 
f()lllows:: 

..:~~~:~::!~!~~~!~!Y....................................................................... )~!:!~~!~)!~~)~:!~~~:~ll!~!~~:!~!~:~l~~~)!~~~:!~:!~:~~!!......!!~~)~~~!:!~;..:![:~!~!~~!!!}~~~!~:}~~~!~l~~~~.JI!~~:!(!~:~~:~!~!:....... 
1~~,r:llllkiillimIExp']orillg b.mrlks amd 2:~.lwe:"~:k;. 11,1[my" Sl~:pt, I[)(:t "I'll: 

..:!:~~!::!:~~!~!!:~~:~!~~~!!L!~~!~!I!t!:~!:!I!t...............................................~:~~~~!~~~~~~:~~~!S)!:!!:!~:~.:::.:~~~!!!K................................................................................................. 


...~~~~~~~!!!!~!!:!!~!!:!I:L..................................................................}:~~!:~~~~~:~~:!S)!:!!:!.:::/~:!!~!!~.....................................................)}........................................ 


...~~~~~!~~~!~~!~!l!!..!~......................................................................}~~~!~~~~~~:~~:!S)!:!!:!.:::./~:!!~!L....................................................:~~~~~~....................................... 


...~~~~~~~!!!!~!!:!!:~!:!m.!~!!~!~!~.:~~~~~~!~:!!l!~~!!l? .................................~:~~~~!~~~~~~:~~:!~~;)!:!!~!.:::./~:!!~!!~.......................................................~~?~....................................... 


..:~~~:~::!~!~~~!~!:!~..........................................................................~!;~:r.!!~!!:!:~~I.!!~!:!!!~!::!~.L!~~!:~!:!~!!~~!~........~~;~:r:!!:~~~~~~!!!~.!~~[~~~:~.!!~~!~!:!:!!..I~~!:~!:J~~!:!!!!!:............ 
1~!,rmIJkiillll!/Exp']ori:llg b:Emks .mrll:1 lx/we:I~:k; M[ay:, :Sl~:pt. I[);:I: • 3'9' 

...!:~~!::!:~~!~!!:~~:~!~~~!!L!~~!~!!!t!!~!~!I!t...............................................?~~~!~~~~~~:~~:!~~;..!~!:!!~!~:~~::)~~!!!K..........J .................................................................................. 


...~~~~~~~!l!!~!!~!!~~!:!m.....................................................................!~~~~!~~~~~~:~~:!~~;..!~!:!!~!.:::./~~!!,!L............. .......................................!LL..................................... 

1il,rmdlilrll,' II lx/we:dt; Jrul1I··· ,Au,!', II]..................l.!......................................................................................................................,L................................................................................................. 


...~~~~~~~!~!!~!!:~!~~!:!m.!~~!~!~!~.:~~~~~~!~:!!l!~~!!l? ................................?~~~!:~~~~~:~~:!~~;..!~!:~~~!.:::.:~:~~~!,!L.............. ,......................................?:~~~...................................... 

I l[Js,~:d Ito ~;:sti1ll1mlte:: pol:'~:nliml 'exl~loslLrn;: to sl;:dliJrllll:n1t (mdluJ1/olldll~:r dllild·,adoll~:s~;:c:Jrl1t). 

l:Usc;:,dl ,to c::stirn:at'l: IPot'l:Jrlti:al I~:xposun:: to sILlrJriM:I::walte:lr' (:3ullllltl'olld:,er chHd,·mdloksoe:ntldllild) lUid :l:I~:dirnC::rI1t 

(t:hiild)" 


Tltl~;: e:mlposILlrI;: f['I~:que:::tII;:y dllllriJrlg tiM: S,ILllrllI11rl~;:r months as:SlJlnrll::$ thml: 'w:allkingl'l~:xpI1D1I1il1lg: baJrllb;" recr·c:ationaJ 
amglliJrlg" :ancllvI'adil1lmi's'wiJrllllmiillll!: I~:mdl oot:lLlr 0111 ,thc:: saXllle day" such that a to,tml (11[' JrblJll' visits liD 1thl: w:at'~:r 
btNLic::.Si OOt:1LI1~ I~:llidfl 'w'c:dc 

For thl~~ YOIllIli,!!; dtlilld lrl;:,:I;:pl(llI" ilt ii!; l3lSiSiLlnU:d 1th.a1t alii til1rll~: sl~II;:n:t in Ijfl~;: waltl;:r dluring U]l~: Sll.lrlllI1rl~::r 11f1()lrlths; 
would b~: as:.sioc::ialtl;:.di wlilh wmdlilrll~! rEl1llM:lr dli8l111 :s:wi1ll1I11rliing: (am Y()lllng 1;:hilldlr,e:lII alii;: WI:l1i8lUy nlHlt alblle: to s:wirn)" 
!'lJIclh 1tha1t IJfl~;: '1::lq~loS1Llrc::lin~:'llIJlI:lrll;:y I~Dlr' wading ii~i 52 dmY!i pelr yeiu, am,d lthe: 1;:ltpD,mJll'e Ifh::qulmll':y Ifbl" 
!iwiinrllrlllilllm is (JI dUIYs pc::!' yc::al", 

lit is m!.S1l11~n';:cllltha'tp.D'lte::ultiiHIl ~;:ltpomJll'es tn banlk ~ioil {A.lIII:Jrldmll;: mllid LYlrIMlnMIII pomdls ()JrlIIY]1 oot:lLlr 1~:lM:h day 
thai ac,(:c;:m; to tlfl~;: Sii'Ii;: ot:I;:lJIni (7ll: dlays IP~;:r yemr]i. COI1lI:aClt wiilifl s,lUitlrn'~:l"gc:d :S:1~:dilnc::Ili't lis Jrlot likeily 10 Ibl~: 

!'lJIbs.t.anti:3ll ILInde::lr any of the :S:IC:I;:Ili.Ell,iios, ili!' e::)tlPllainc:d I.lI1ullelr' '''llngl;:s.tiolli R.atc:'" bellow. lHow,;:vl:Jr'" if COIl'tmt:t 
wilth!iC:dlil1rll;:11l1 WI;:rc: to oot:UI", iii. would be;: during wadling :actlivilti,~:s when a pe;:rson iis !.tanding illl the W<lit~;:r 

].·2 

http:as:.sioc::ialtl;:.di
http:btNLic::.Si
http:l~~~~.JI
http:l'c:CCI[][U[IM:lrldc;:.di


'1:"11:::1"""1"11""'1111 11 '~!''••11 ",\••, I .\•• 1'\ ,.1 

().I~:., sltmllldinmin Iltll~: :~iediimll;:I1lt:}, :mlldIM)llt whl::](I. ;111~1I:(r~!~CIIli iis swiimming 1[li.,;:.,. 'wh.'~m b()dy pads dlol Irlolt I~:ontac::'t 
tiM: !'I~:djnMmt I[;:u:mon:: th.mrl a 11nlill11Jlt:t~: or two~~. 'l['IM:m~:mJII~~:" tiM: 1~:XP()!IIJI11~: fi·,~:qul:W::Y :!i:nr sl:~[]il1[J.l~mt iis bHSI~:d Olrl 
tiM: 1~:xpomJll'e: fl'l~:que::II'::y I[br w:ading, (3 '9' dluy~;, .Il"m: YI~:.mrli[JJr adllllltsladoll~:sl::e::ln1ts" uJrld 52 d:~LYs IP~;:r yl~:wrlbJr 
YOlllng; c:JLilldll'lfm). ,][,he: e:)qposILIIf1;: :!irc;:q]lvenc::y 1[;:11' $llIdil~t:I;: 'wat,eJr is bas,;:dl on Ithe:: 1:<Dltallim:ClIlJleJrll::Y I[br 'wndillllg u:nd 
S'I!l'i1rllLmiillig (52 dmY!i ]P1;:1' YI~::mO" 

E!:pOi~Ul"e :n:,ml! amd El~"f~J~lt Fh:~qMei'II::V. Elq)(JImJll"f:~l: tOI $lllrl~aC>f: walter durilllg swiimllfl1ling 01' 'w,adiing :IU:,ltii,1'i1tilf:S 
n:['If: a:simJlllrll;:dl to C~CI::IJII' I. h01Jl1' Ipl;:1' 'f:Yc!:J[]It" I. e::'\lI;:(lIl: pl::11' d;llJ!' (ii.e:." 1 hOlLllr pelr dlay)" IbHL!'I~d on 'thl;: Ir'I;:c::i(),mLllnl;:l1ldl'f:d 
e::xlplD:;:lIJ['I;: Itimru;: I[;:u: II1E:I::If1f:atiioIMIII :siwimllning (1[J8E1P,/!],,, 1997a)l, 

BO',~j~11 1~li~f~J(g~h,!. TIltI:: R1ME amd CT Ib(H:ly wl~:iJ~!ltIt vml.llI.I~:S 'H'f: based OlliUSEP,A RI;:gkm l[ !l~lllkIHLIM:I;: (IJISEPA, 
1994)1 Hmd H,egiiolll l["s p>I':EII::liic'f: in dslk aSiSI;:$m~n.l~mlt. 

hrcidj~',mral '/l~lgesj',iOllr Rate and Fh~jcf,ion .l~'l'gl:~stl~d~ 'Irlhl~~ ilflddl;:llltal ing';:stkm rate:: j[;:1I" slllrl~aoe wlIll)~:r is itI'lL!'I;~cI 

Olll Itlite: n:~::ollrlltllle::J[]I:kdl V<liIILlI;: :[;:m ilflddl;:IlII~all iinmf:S1ti:oln of wlIll.'f:r dlLlring~iwimrn ing of 51()> mlll~)<If:r hOlLIlr (IJSEPA, 
1988)1. ,][,he: l[i:;M:lti<Dltl ing,;:stf:d pHJt':arn.'~:1)elr' Iri)r surl]!u:"~'wa'h::r is 1(]iO'~I~", iillldlk:a1tilng t:h:at lOO(~ICI I(),f HILldll~CI;:WElltl~:It' 
iintak,e on tiM: d;ay..e:),pos';:Ill lis .ElSSllIllru;:dl tCI OOt:ILII: :al: tiM' Siltl::. 

'riM: iinl~:ii·dl'fmtEl]1 imgc;:stkm raltl;:!' fiJi(' Ithl;:'IrI~~!I. J:1::sidl:mrl j[;:'r bank mJlrfal:)e soil an:: 1thl: dl;:f!r1Ll1l1 In;:sii·dl'fmtilltl 
i:ng'f:Hltin]rJ Ir:aN: vlIllllllf:S 1[;:U: s':)liI.11f:c::(]imnumdl;:>d1 iltl lJS,Elf',!l] {1l994) l!;llIidml1i<cl;:; Ithl:: inge:stiol1l raltl;: I~(JII' w:lulits: is 
llIppliied tn olldl,mr I::h:il.dJ['If~nl:adol'f:S"::I;:nlts wl~]() <l,['I~: Ilmm, Ililkl;:ly th.an YI[)ILmg d~liikhrl;:1li ltO pla,t:I;: soill..clDvl;:red h<lJfll:ls 
iin tiM: mouth, Tl~II;: :[irmclti<D1II illlgl;:sted p,wrmllrll;:I:lf:r :I;:nr Ibmmk S,ILlld:3tCI;: s.oJil is IOO~~~CI, h:asl;)dl 0111 lthe:: <lSSUllnIPlti,oiJ] IJh:al: 
illn ofIJtll;: daiily lil1ll~Elke:: of s,'[J·:il woulldl oCl~:urlir'lDlrnl ~;,,:)iil. U.1t 'thl;: S:il'E:, 

HILIKIMm ,expOSlLm;: ]p<ILl'mrIM:1te:::r vaIUl;:~' sp'f:dfic:::aJlly .u1~'I;,llk:albllc;: to sl;:dliIllMmt mr'f: not p'lt'oviidl'f:d illl USEPA R'f:giioll 
J[ nr USEPA 11laJtiioll:all guil,dianoe" SilrM:I;: :illll:idc~::nltmi ilflgl;:stion '~:Xp(]i~illl['i~:to ~.oil (olr sl;:d.inl>fmt]1 priillrlmrily '[)CC::lIIfS: 
throug)tl hand ..I:<D"lrllloll.:th 'trHlIllsfi;lr' of rn..a1tc:ldal 'tltulrIIMls.ndsolrltu;:d to Ihl;: s,]kiil1l, ilt :isllmJiilc.lf:lly tbi.a1t lil1lmes~tiic'n 
C;:KIl'OSIJlr1f: to 'DDPe!. in :~:uhlrllle;:ll'gl;:dl !l1;:,dlilrI1lf:1II1t wOIJlld ooc:lLlr tbrolLlgh hHnd"l1rIouth ,::ol1ll~ac::1 Itll;:,t::ILlJI!'I;: se:d:imIE:I1II: 
wOlLllldl woash 'off ofltlM: h:and 'whilll: tll'~: h:and 'w:n~i, bl~iil1i!!; Irl~:move:d froml Ithe:: wmll;:r. Nonl;:'lltld1f:Ss:,. it Ii!. ]),[)s!oih:JI:: 
tha1t sonM: s:lf:diillru;:n'l 'wolulllli adJhl;:rc:: 'to 1the::~ikim 'i~flhl::11i llf:avinm a 'w.a1telr' Ibody (i.e;:., :Si(Jlml~: !iI;:>diiIllM:lrI1t m.;ay not: 
wash on)" mmdl iit is pOSi"ibl'f: d113tl: sl;:dlilrllI1:1rllt '~:nI:I~nillli<l:cjlil1l Ithc~: sllIdiM:I~: wmtl;:r I;:olllid IN: ingc::~:t,;:cjllif :~:llildial::I~:Wa1II~::r 
Ii!. illlddl;:ml,:ILly ilflgl;:slmd. {]liVI;:11I Ithl::SI: oOlnsidc:wmti'Clml!:" ;tltlC~: SO ill iin!l,lf:S1tiolfl ra1tl:S publishl;:dllbyUSEPA R,egii'oln 
J[ (USElf'A" 119'94) mn: ILml~:cj] as !'I~:dinlifmt imgl;:.!;ti(lm 1'llJtl:::~'. TIl>f: Irhlt::tiol1l illlgl;:~.tlf:d pmr,llI1rll;:lmlr Iri)r !'I;:d!inMm1t is 
1OOI~ICI II[] ml:'c:olJlml: :Iblr thn1t I[ill::tlltlml: ;alii of ltbl~ dmi.!ly l:m]pOSILIIr1;: 10 s:,~:di:rnc;:lnlt would Ib~;: cJiC!:ldve:d :Iin:mlll 't:Olfltlll(:t 
wlith s4;:·dlilrlll·f:lrI1t at th.'f: Siltl::, 

,Dermal SI4\~:II~jce A.,'e,tl! 4:md Adl'lerence F/;rc.rc:w~ ,][,lli>I~ dl:'II1rnn 1surl:ill;:e: mr'em 1~[)'lr' l!!l!di!~~~~~U~!:!!Jt!;!r diifl~eJm ltll;:t'l~flf:C::1Ii 
wading anell s'ivinunilll.g, ,~::~:posun::s,'MHudliml!! l:m::Jl~clli!ruJI'I~:s 'w,[)lllid irl'\loliv1f: I::ollllmcit wiilJh ,om]y tiM: 'loWI;:1' Ilf:m!'" 
1[;;:,e1t, a:nd hHnds" wltJl;:n:ms :~rwi[(]mrl1iimg If:xpommrc::!; '1",,(lIIU.:tljllill11,,0>Ivl~: 1::Ollta't:t 'I~rith, thl~: '~:ntirc:: boelly. FOlr adull!'$ mllid 
oll.dl,er c:h:ildJf'I;:ml';adollf:sl::e:ln1ts" lthl:: slIJdi:IC::if~ wmlml' 11::~:pomm~I::s .an:: qWllIlltilfil;:dl ILI$.ing 'tltll~: dlm~m.;all :~:mrl~aof: n:l'lf:a 
<llssol::i:al:>f:d '\II'ith s'winllnin.g., Tltliis p'lt'oviidll:$ III l:l()mi;:I~:rvn:tiivlf: ,~:s1timlatl;: of s.ILllrj[lM:I;: 'w;al:>f:li It:ontal::t, mlMll 
s.ltn;:,aJrnliiIM:$ tiM: ri:;ik ;(~~iSc;:mmrMmlt by c:ih:m:mt:ltl:~riij!~il~tm IP~[)1tl:::II1tilHll :;:Ud:3tCI;: 'wn1tc::If' ri:;iks ILIll:ing 1()llfIIf: It:mkuLatkm,. 
nllthl;:r th:ltlll sl;:p:ara'lc;: c:at,~:ullaltiollls forwadinm nJlld :;fwilfl1l11rling e:xlPos1LIIre:!i.lf lrislb;. ;aSIl:i()ldln1tc:d 'with surfil.l::I:: 
wah:!: <lil'eli~lILmd to be a suhsLantial ,~:ontribUl:oll' '10 Iriisk, sc:pmraltec:akulal:i()nsf~:)J[ wadilllig ,expos1Lln;:~. mnd 
s'wlJ:nllrlllllig I;:xposun;:s may Ibl;: peld;:n:nM:d t'OI 1['I::dlm~:I;: Ihl:: conse:rvativI;: u:tli::elr1taiJrlty as.${J,~:iia1tl;:d with 
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qu;anI:H:~'i:ng risks licm th:is e:mIPOS;ILllrl:: :rne::iCliuI1rL IFolr' thl;: YOlLlnm Ic:hild" tiM: dl,e:rm:;all $11Irj(l3lI:IC: mr4::U ilsbmse::dl onlllle:: 
EIlrI;:US: oJf'IJllI:: le::gs, Jri:lc:t,mrll:1 hmrld:;, (a'\!I;:rag,lc: of 50th pe::p[:e::rllliiI4:: '\I;3llw;:!i j\()I][' IrIMIII,e:s: mg'c:s, I IJhlrouglll 16)" :as th'cml:: 
Em;: ltbe: b~Ddy P;ElIt~'ltlllalt 'WOlll:lelI4::0111ImI:11 sllUd~ae::lc:wulIe:lt'dllli:ring walllilrig. 

Exposure:s: '10 ;Mllll;atk:~!!~~~!j!l[!!~~n!;~! IJhiEl!: .arc::~"Jlbrne::rg:I;:ell be:Jrl4;:ullh dac:: 'w,a1te:lr ilLl'I: unl ike:ly t,(J' Ib4;: SlllbsltuJrllti:all. Illli 
«),rdl;:r :!br Icli;:rmtml ab:~:olrlpllii[Jm of eOlf'Cs; fi'om~;c:dlil1rll;:IlII: to OGe::Ili['" ltl1ll: 11rlmll;:ri;!ll 11r1lll:;;'1 adlrte::r,c:10 Ilrle:: slblll 
(IJSEPA., 2()iOll), S'c:dirne::lnl1 tilt;!l!: iis SlllbI1rll;:rme:d wOlJlld not mdlhl;:n: to slkiilll, us: ltbe: SlllrrOIJllMlling sIJtrhe::e: wmll;:r 
wOllild PI][l;:v'C:JrIt biilllding of 'Ihe:: s,I;:dirne::nll '10 dac:: slkiilll. lll1l mdl.dlition" wllte:lrl a bod:!' 111;arl: that 4::(]II1:,I;m:lts se:diil1rll;:ml is 
t'IC:rtMI''\II;:dl I[i~om 1:IM: mJLrnI4::e wmllc:r ihody, tlu: mHljol~iily of :;4::dlilrIM:nt wOlllll,dl W;3L!.111 o;[lr;, ltlll,e:It4::by pn::'\Ilc:mlillig 
adhe:::tlc:me:I;: oJ[' Ith.:: I1rlmllc:ri;all. He::nl,:e::, ;al'lhough cJlelmlllull e;:lqJ'D'Sll:l['l;:S 110 C01PCs, in :~~c:diillrle::1111 Ulre:: likdy 110 Ibe:: 
nlc:glligilble::., tlM:y un: qIJIIIJrtlti:fie::d 110 ;M:e::(JillJnlt Jrbr die:: 1l~(J,s!;i.billilty IIllal SIDJrlm: $lc:di:rne:ml1 11n;ay n::rl1lain adllll;:n:d Ito 
'Ihe:: slkiilll J[i)Howii111 g; e::Olll1ta<,:t wlith surJril.l,:e:: wmllc:r. 

II' Chilld Ire;)cln;:alli'(J<iU;alwade;:r: lrSEP.A RAGS P:art E e::hilldl I'lc:slidle:lrllt dl,diuJ:lt v.u~llJIe:$ jhlt' ItK,dy :i1lnrJ[iM:e:: 
an:"l iBlllldl soiil adlrll::r1c:lrloc:" Thc:se: v:arii.ult,lI,c::;; al,:(:Ollllrllt J[br tI]II: 1~J(,:;:~:i1tJiiliily Iillml a chiild Inmy pl;ay iilll 
sh;alilow wa'tl::r mild c~:)][Iltal,:t s4::dlimlem1t 'with bodly pmrlts oltl1iC:Jr lItaallll juslj)~:e::1 Ulrld lowl;:r lIc:g:; .. 

II' I(Jlde::T e::hilldll'iBlclIole::!;oc:JrIt ;!U1ull mdllJlllt 'w.ude::r: Body slllrl~ac<~: mre:~E1 v:E1I1IM::;, Jrbr :[i::e:ll,. Ilowe:lr h:ms" ;31111dl h;3ln.d:~: 

(;3IV'f:1rl3lme: oJ[' 50lJlI IrJ4;:rc:I;:llIIJiI:,c: yallLle::!; Jri)r .lnale;:!;),. :ancll H}I{iiS PUll'1 IE n:s:iell·e:1rl1t dle:l:3IIJII1t valuc:s j)()ilt' so ill 
iBldIlM:Jrl::lJi!c:e;: .uri:: :applie:d :lbJr sl;:dlimll:lrlll e:xposlLln::. Tlrll::!;c:: valuc:::~: ac::cOUI1II: :[;:w IJhl;: filet IlhuJI IJIPIl.c:r I'c:gs" 
13I1"111IS;" :ancll :[:3~GI;: '\~I'IDlLIlidl Jrlot e::O!rt1t;M:t s,lc:dirne::lnlt. 

TIlte:: de:::mnal !;urfill;:e:: mr,e::3l ;amdl ;adbe:lrl;:mc:I;:I~ae::lor vnlllJlif:s J[bl' IhI:Ullk sllIIrJfiM:e:: so.ill ;aln: bU~S~f:d 0111 lthe: m~AGS If'laLrl E 
d1;:JriJiu III: vnllllle:s Jri:w 1[I;:!;iidlc:nl:imle:)qpo:i1llJrl::~'lto :s'(J,ill. 

A. IN:rson who ]jive::s in ltllle:: vii(::inii'ly (blJll: lnolt in lillie: ll1;:siid'f:ntiml w::ighb(Jlrh'D(,d ad]ial(:e::nl'l Ito IJhl;: rive::r]1 of Ilhe:: 
Silt.:: rtl.;E1Y HC'GI;:ss: tiM: w;I.'I4::r Iboe:lil'C::;; j[bl' rlc:e::Tlc:mliol1l,aJII~ishiLn:g Ullldl,mr Clllrn:::n.llmrldl;ultIJll\C: IllSI::. lit i:;: ;al!;SllIlrlM:d tll1i311: 
lr'lc:C::lPI:alliion;all Hngl<c:rs wOlLllldl iJrle::llLIde:: olde::lt' dltildn:m/adoJl.e::;~(:e::nlls mud i3ull III It!;;, yOlLlng (:!hilld;['I;:n wOlJlld nol 
Iparl:ie::ilrml'le:: im :[ii!;himg" bllli mI'l: ;al!m,llI1rlM:d ltci e:;all: 'the:: fish 1thalt 11rlllly bc: e:;1Iumht by old,;:r s]ibl:il1lm~; IlJld IPIllnmt!•. 
p«J>~I4::I1i'tiiElIII;::qJ~(J'SIJlr'e::;; 1:0 !;urfill::e:: wmllc:l' i31l1Idl ;Mllu;atic:: (slLIlt,nu:rme::d) se::diillrle::1111 by i:nl;:idl;:mlml iiIliWC:slti'Dm mrld d,m"l1llml 
1,:ollll~~U:II ;!ll: Anmlld],alle: POllld, Lymli31111 IVllil1 Pond" IMmllll(Jn R.I;:adll, ;al1ldl lDye::rvlil:le:: Ifte::;ae::h m;ay OOC:llm dlllriilllg 
:angl:illl!!~ ulud,;:r tiM: ;aISSllllrnlp''1iic~1l1 Hlml IIhe:: r,e:e::elPltCII' aliso W;eldl,e:s dUlriilll!!/iilll":S:III:P'IPort 011' ,amgllilrIJ~~. Tillii!; !3l,:e::n;arilD 
:assumle:s RllIalt ,EI n::i;:rc::;atiOrtilll amglle:lt' doe:s lIIot IlISIC: wadl;:rs wbi Ie:: :;~I;lLlld:illll!~ :il1l 'Ihe:: wml:I;:r. 1[111 ;culldliltiIIDlln" p~:,s,silbll,e: 
1;::q)C!SIJll"e:;, 10 bmrll :~allrli3U:IC: soiils ,alt ,1'.IIIi,c:ndale:: If'onell mmdl LYlrlllamMili1 POl1ldl by iLIM:lielle:mltu.l inge:s'liiol], nJnd 
dl;:rmtml e::n:nll;M:t mlay O(:I;:ur 'WIM:1rI I'e:crc:;ationa.l umgll'c:Jrs, ;M:ce::m. Ilhe:: wmll;:I' Ib4:,dii,e::;, J[i:1I' UJrlgllilrlg. Polmnti;311 
IE::q)(JI;!ilJlI'IC::;, Ito smrfaoe: wmllm', s~;:di:rne::][[II,. ;3l111dl h:iol~~l all Illle:: b;adc:!~)roul1ldl ;al1ldlllE:Jri::lm:I1i(:IE: UJm:ns, ;M:wc:1I1 as soiil ;lrl 
Itbe:: badq!)[1D1lmd :m~e:::a,. wiiIJllbe:: e::vuIIIJIEI.lte::d .. 

The: RMlE ;uld CT e::1tIPosllm:: ]p:araJrlllc:lle::rs :11:1Ir m:trfile::e: WHI'lI;:r ian: prc::;;,c:nllc:d ilLl Table::!: 3 HInd 4,. Jri:1I' s'c:diirne::nt in 
']['alble::;: ::; :andl 6,. and f()iT bank soill il1l Tulbllc:s 7 andl R 
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R!:pO~~W"'E~ ,Ow'aJ,rol1l. :llt is. ;l,~,m.ln)ied th:at tiM: vis,itin!!: ['1~:t::r'~:Hltilol1iall mlll!!;lt~:1' it!. an area r,~::;.idc:lfI1t 'thmt ;M:c::e:s:m::l: lth-c: 
wmll~:r b(].dic::~, at 1the Stit,~: whilc:: g)r'o'I!I'ing up' alllld thll"(]"UgltlOlJll th,~:ir llili::. The:: R1I.H!: 1:::ql'(]'Slllll~: cJlllll'Ultil'(]1JI vn.luc~:s, 
tlM:Jrl::fbl"C:" ;llllC: baslc:cJloJrl III 70..y,c:ml' dwml:ion s,c:glrt::m~ll)c:d iJrllto ltlll['lec:: mme pmrii,(].ds: yOUl1lg..d~liild (agl;m :I ltll11'(]lllIg)tl 
6) fbI' ifi ye::Hrs:; oldc::!' d]ildludollc::l:,t:I::l1Il (m!l:'c:s, 7 IJhll'OlLlgh II!!) Jrc:11' 112 yc:ars;, HncJl w:luh (agl::s 19 ulrId ol'tli;:r)li(]'11' 
52 y,c:mn.. Thc::sc: c;:XP'i[»:l:II!I'IC: pHlrmml::I)c:r:; ;lCI'IC: ,t:onsii!.I)mrllt 'with those lJlSc::d!tol::vaIiIllHte pOI!;:ml:ial ri:~:lu. Hs:~~(],diultc;:d 
wlil:h bioltm oOln:l:lunpl:ion, ']['IlIC: CT eXIP()SUII'I;: dllllrmtiicilli '~'aluc;:s mr,e busl::,JI on Ithc: nsslllmption'thmt II. 1'C;:it:rc;:utkmml 
mlllglc::r liiv1es: lil1l Hit:: vidlrllily of tllIC: Slih: jrbr JO·,yr:::m:s (c::ollsi:llte:nt wiilirl USIEPA Rc:giiollil m!>Sllllrlllptiol1l Ihl!' ltlllC: 
lfUI,IIlE Imq)(JISllll"C: ,dlll:mrtkm of III lie::!.id'~:nl:]i. 'l['IM: ]1[l"YC::IIJI' dl1ll.liation is sc;:g;pc:galtc::d inlto Ithn:lc: :agc:: pc;:riods:: YOllLll:g" 
chill,Jl (agl::s I thJPDILlgh 6) 1rbr 6; y,ears:; okkw dtliild/u.dollc::~:'C:I;:11I1 (lllgt(:S 7 ltlllr,ollligh Ill:) mJlr 112 yl;:all'~';. :and adlllill 
(amc::;:19 ~luJld oldI;:!')' j!br 112 ylf:~lll'!;. 

S.in'::I(: tiM: Hltl.g!Jill,g; I:tl:ltiiviltyl~()'r Ithe:: visiting 1'C:~::I'c:~ational angllc:w Ii!. us~mlmlt::dl 'to iuvoll~i'le onlly 'Iklt:: '(Jlldc::r 
1::hi!l,Jli':adol,c:sl::emlt ;llIld :adult'l IPopulialtions, onlly '!ltIO!;I;: agl;: groups a][I:: q[lllmrltiltaltiiv,c:lly 'c:vmlwat,e:d :!i:m lthi:s: 
Jrl::I:I;:pt'(J'lr·. 

P,'ac.limll bl!ge~~le'd TlJt.elimu::'liiolli iU:m;:s1ted IP,:m'IIJrl1lc::lt4::r j~(l>r~:c:diillrll;:l1It :andi baml~; :s:,(),ill is e:~:labl is,lhl;:,Jl 1rbr C::HC::ht 
JrlM:diilJlllrl :at I CI(]I'~~~c, fbI' UJm:al n::s:idl;:l1IlaJrld 501l'cl 1Ii:lI: non..residc::nlt (ii.I::." Vi:l:i1:iJrlg 1[l;:(:I[I;:altiiou:all amlgle::!'., vii!.iil:illlll: 
slIhsi:l:'!c::mc:I:: I:tl1lg:k:r, amd c:,omlllnl;:rc::i::djiil1id'lI:~rllriill.l1 'V~"(]I.d •.I;:r). The fi~al::tiol1l inmes'!c::dl VlllJW;: of 50%, 
ml:lc:onl.:rnodla1tc::s tIM:liilm:lliJh'D()d diHII. vi:;:itiJrlg 1['l;:':I(:plmlJt1l: who do not live imI11rll;:dii:almlly 11IC::ElI: lthc:: Siitlc: 'wolllildl 
iil1lcllIlr ol1lly n INJ'lrltiolU (51]1'~~~cl} oflthc::irdIEllily c::'qpOSILIlrC:: 1to so ill or :slledime::nt Ht 1:h'e Si'!c::, mrld the:: rt~:llrl:llilndl;:r :al: ojft=:· 
site 1,(J~':;Ji'tiiOI1iS s,w::11i as r,c:sidc::lnltimll yardl!.. 

'........ 	 EJ'po.!'ur!! PI·'eqM!!l~'(li'. lIt is :M,Slm:rM:d lthalt m 1'C:~::I"C:,~I1:kmal alllg;II::r vi:s:it!. th'l: Sitc: ow::c: IJIII:r w,c:c::k fborn lMay 
1thrCl11lg~h (h;:II.)itlc;w. l['()lv~re'Vc::r, (:.OIUlt;u:lt 'wi1tl1i :~:lI,di!LI:~I: 'WIIJte::r HLtld sl;:dlilrIMmt !is as:.mllllrlc::dlltol:)Cl:llIJr ol1lly dlJlriJrlg HII;: 
'w:arnJ.il:l~ WIOIlI'lh:;, (Lc: .. , ,lrlllIM: 'llru:olJlmh )1.llIgus1t), Tltll::I'c::!brc::., lthe ,expomJre fnc:qllll:JrlI::Y fbI' SlLllrlliliC:I;: w:almJr :ancJi 
lll,e:d ii IlrI 1;:111 I i:s: 13 dmys Ipl;:r yt::mr.. 

EJ'po.!'ure Jifmre and EM!!l~ll~ Fh:~quel·'4::)/. EXIPo:;,llIlm:!; 'Iltl surf~I.I::C; wHlII;:r are asm:1l1r11;:dllto Itl~::C:lltr' I :hollllr pC::11' C::'VI;:nt, 
I 1;:VC:lnlt pc;:]1' day (I.e:" II !hOlLll: pc::r dlay).. U :is llllLlllil~:t::Iy lthalt a pl~:rsol1l who i:s: amgliing 1rbr rc::t(:n::u1tiolrl 'would 
:l:I::LI1idl iil1l tlM:walte:r j~br Jrllionc: thilllll one: hOIJll' wiiIJhl[)lLllt ltbc: Illse of W'lldl'elrs., 

Bo,,~V j~li~e~l~g'hl, lmc:i,Cl~el'ltal' blgeMioll' R4:1te, DI:~,"j~'14:ll $lm:I'.il'lt:e Area I:mrd A,cl~II'ej'e.1l'ce J';~m::I',cn~,Thl;: vallLll::!; :!i:n: 
IthC::SI: pmmuJrII;:llc:rs!IJrI:: lthe !illlrnc:: IllS 'IhoSI;: IlIS/I:d :!;:nr 'Iltw: 13ll'C:13I J:C;:!:kkllit (aitlovc:}" wiilJh IJhl;: :!blilow'ing 'E:;l:Clc:ptions:: 

I" 	 SUl~jlbc,!~ wal',!!r .imgesl',iom ralre: lIt i:ii IImmlllJrlt:~dl dl:lrl :a ]'C;,c:n;::!ltioJ:lal :lLllIg;II::rwollild lrImvl(: lliit1tll~:" if millY, 
inddc::lllltal ilrlgl;:sltiIDlrl cfw:aN:lr,. Tlru::n:J!brc::" 'the:: :;llIlrlliM:c:: watlc:r i1illl;e:sl.iiolli rmll:: 1U:smdliD'lr' IJIIC: [',et::r·I:BII:iol1lll.l 
:angl,m: was I;:slti:rnmtc::dl ail 5rnlll1tlC:U;II',. il'~:!~Wc::$,cmti][II!; onc;:"ltc::nlth tiM: IUSE1P'A,"]p'llIlbllishc:d v:allwc: :!br 
iru::idt::lJi1tal ilrlgl::stkm ,(J,f Sl~u:1rilJiC:I:: w:almlr dilmilllll!: H'I~l'inJ:lnillg ad:ivitiil:lll, 

I" 	 ,D!!l"mlaJ ~~ul~;/bc!! 1:ll"ea )~(l'i" SI\fl:)'ilrCI!~ 1,~"ml4!~": :llt i:l: u:;,sulrnc::d IthaJt fhlc: jri:I~:t, l,c:gs"uJrld lrIilllJiodl:~: of :a 
]1'c:'::T'~:mtilolll.!l1l :!Inml,c:r !.tmrlditllig i'lIll :s:lIJd1a':~n 'wmltm' 'Ivl[)llllldllb~:: 1;::q)CI!.c:~(1 to Slllr1riM:c:: 'w:at,c:Jr (vn:!uc::8 Ihasc::dl on 
thc:: Hlvlm'ag,I;: of 5(Jil~bl peln.:c::[JltiiJI;: v::lhlIC:S 1)(J111'11rI:!l11,c::;}. 
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Pn~smrltly" :s:uh:s:is:te~:nl,:e~: Illllll!:lill1i!!: :clt lthe:: Sili.: e:~mranol: It,.~: Irl1111e~d OlJlt. lP'I,llte~mlti:all :!illtUU: mJb!;iisl:<.:ru::lf: IImgllimg II.lt Iltll;: 
Site;: c:;an ml!SID' ,[N:e::Ulr'" lme;~[:illIIISC~: of Iltll;: ILInc::lf:rtlliilllty ilIS:s,Dci:atlf:d wiilill Ithil:!: e:mIP(l:SllIlre;: se::.~mmrio" 111111: Irimk 
lI:s::!a~:s:!mrll;:1ll1: Ifi:w Iitliis se::,mrlmrkl wiiU be:: IPlrl;:!;c;:lllte;:dl im 11m a(lI(l~I:mdlb: I:tD' ltb.: lcliHHRA., :It it;: :m;:s:lUlrl1le~d lthult 
mJlb!;is.lmmc:lf: anmllf:rs iJrldlLlde;: olldl'.:lr dtliildJr1;:ml':culloll;:se::I.:IrI1:!; anell :adlJll1t!;;, yOlI11111!: e::hilldl1m:1 'wl(JlulelllnlDlt IPlllrl:lic::ilfulllc:: im 
fi:s:hinm, bUlt .mre:: IIIS!;Ullrll;:dl Ito 1;:;!.1t 'tlrae:: Jfii!;h IthUiltrnay be: caumlxt by []Ildl;:r :;libllillll!:!; land irlllLrlmrlt!;. P'D,lte;:llltiiIlJI 
.::I;POSlLll'C;:!' 'to mJrfill::e: wmll;:r ,mrld II.qlllllrlJic:: 1[:s:u.1bmm:lrge;:dlJi !Sjf:dim:u;:Jnlt by iiIM;iidl'.mtnllilrlme~slliolli :clmdl dl::nlrlml e::[]I lli'tm,:,lt 
iure;: IIS!'Ul1rII;:dl to ID~::C'lllr' dilurillllg .mrlgllimg (I::.g.", iif wOlidinm OC::I[:urs 1m; P;jJl1t of tiM: i311111!;liilllg) ,nit Allk:mdl,illl,e: PCIIlld.,. 
Lyrlllan M[i III Po:nd,. :M:aI1iI:l[)]rl H,.:::u:h" :m:ull Dyeirvilllle~: Rc;:ae::h. This $1[:e~:u:ari'D' Im:m;lI1nl;:!i 111I:clt ill sUlh:s.i:s~te;:,IM:e:: :angllfw 
dkN:S, nol: usc::wudc::I;s. 'whill,.: sltu,ndiil1il!: inlltll:: 'wlllte~lr.. lin ,nddiilliol1l, 1l~[l,s,s:i,lblle~: e::l[p~D:;:'lIJ['I;m Iml blulJk SlllrJrIM:e;: soill!; alt 
AlIe::mdl:alll.: lr'ofull <Elndl Lymll:UllMliJll ]llOllld by ilrll::idl;:l1Ilal iilll!!:,fmltioirl uJnd de~][]rmu.ll 1,:ontul::t nl:Ely ,o~(:e::1li1' 'w]llfm 
mJb!;ilslm]1c: lf: umgllc~lr:s, i3ICI,:e~:s!; 11111;: Wlli'tc::I'INldiie~:$j)DII[, illlll!!;lilllig.. POll;:llltliuJ e~)'l[lOmLlrc~~s. 'to sILlr1riM:c::wu1te~I[", :s..~diiI1Ul;:l1lt, 
UIld biota :at tiM: b:ackglroUllldl ilLllId n~:11;:"'~:JrII::e~: IU'lf:il,S., us: wdll las soill IIII IItII:: bmd':ll;rOUlnd UJr1;:U" 'w:iIIIIN: If:vu.luilrll;:dl. 

TItle:: RIME <Elndl CT Imq)oISIII11f: pUlrllll1rll::lmrs fbI' :;:lIdim:I;:wultc::I[' il(l'lf: p'I['l;:sc::n.1tl;:.di iil1i Tablle::l: 3 umd 4, j)D'I[, se;:dlilrlllemit in 
Tmbllm; 5 itnd 61" :amdl 1ri:1I' ltlmnl soH im Tmbkm 7 ilJnd n:. 

Tltu;:c:)'l[lOSlLlrc:: p.Elnj([nc~:'tc::1' v<EllllJl1::S: j~D'lr' :a s,lUlbsis,ltc::nl::e~: ,milmllf:r 13(l'lf: tiM: samll;: lMi litlOS,lf: usc::dl fn:!' :thc~: rlf:e::11f:mtiol1lal 
umgll'.:lr" wiil.itllltll;: Ifbillowiilllg e~::w::e::pl'tiinn8: 

<I' 	 B;lposure )h:~qu,el~IC::V: lit Ii!; l3l!;SllllrIM:d ltl1ialt m SlLlbsiisl)mrlof: i3L11I!!,le~:rwou:ld 13~c:I::e:I:!' tll'f: Sil).: YI::UJ[' rl()11md 

{L,.:"., ke~: 1riml1iilrlgwCIlliid be~l pe;:d)D'if1mle~d Ln,lth:.: wiillrtl::1' Irlllc1uths), Howe::vlf:r" onlnltlM:lt 'willh Ib:31111k :s:'ulr~f1cu:jf: 


,~......". 
soill 'would wrlily OC:,I[:UI' dllIlriLlllg mOlrlltl1l!; 'V,'IM:Jr1 'the;: ground it;: mol: JrhJlj~c;:nl 01' $1Jii[FW oo"vl;:...~:d (April 
'tlrll:ough Nove~:rnbe~:l[,}, COl1ltac::t wiilJII mJl'jflll::e~: wlll1:tf:rmrldl :;,.:diimu::llrt wOlJlld potl;:lllliinJlly OC::I[:llIr ,omly 
d'UlringwUlrlrrM:r month!. whe~ln lthe: :s:'uJdi3IC:I:: walte::r is 1311 mIte~:rnpe~lr~'II)III['l:: tlrlat. millows prclkmme~:d 1::Ollitl3lClt 
{.assurned Ito b.: IM::!y IJIIJr'ouml1i Se;:p,'tl::mlbe::r)l, l!I: is :ass,llmu:d that u slllibsislte~lrll::e~ :cll1lgll::l'wolJlld :3l(:ce~:s!; 

the;: SiN: six dluys pelr' wc;:dc Tlll1~:rlf:Jfbn:" ltb.: e~)'lposllllre;: Jrh~lcllLIC::I]I(:yjiDlr hank :;:udi21C:lf: :s>oill 'wIDILIlldl be;: 208 
d:ays pelr Y'.:ilLr, Ulrld HII:: If::q)C]lSml'l~ Jfh~~:lllle;:IM:Y j)[)llf' SllurJfiM:e:: wallf:]' :and sc:diillrll::1111 would b.: 130 dillY!, plf:r 
YI;:IU', 

II' 	 E;lp,(lISMre lim!! 1~:i'ui~~lbc!! wal'eJ':l.: lit Ii!. its.sUllrll;:cll th:Clt U sllIbsiisl).:JrlI::c: Illlllgll;:r wOlllld tole::rultc~ :Cl IIclIl.gl;:r 

If:xposure tinu: in Hu:: w:cat'f:r {2 hOlllr!; lpc;:!' I;:v,elrlt) lthmrl 1['l;:C::['If:Hrtiiolll:a11 l"C~:I.:e;:(litors us: thlf: Slllbsi:s:II::mt:I;: 

,m:lml:f:r dl;:p.~mds on c:;atdrliil1ig Jrish 1rbr :s:ulh:s:is.ltc;:nl,:e;:. 


E:~:poslLlrc~: l[lmrmrIM:li.:lm, H(11f: pr'f::S~f:nlmd 1~()lif' :31111 I;:vullualtil[l'ln of pot,.mtiilLl CUlml;:llll Hmd JrillllLIlrl;: Irlislb; to ill 
t:olrl1lme;:r,[;iialiiJrle:llJlstrii31lworl'.If:r :at tiM: Fommrty Ce~:lnlte~::r.. 

A 1::ol][u:llilmre::ilclLiilllldIU:5,:tri.:all worke~:If'mrllIJllklye:::dl alt Ithe~: If10mmr1ty Ce~lnlte:lf' ,DI:!' adulll 1[;e;:l1rtc::r c::I(),lulld OOlnltll:I[;1: sllm1riM:I:: 
!;oill:;. dlLlrilug 'wolr]k.·cllay brc~::aks" IlLInc::hhlDwr" ,et,:" I't Ii!; il~Si!;tll][ll;:dl tlrlml tb.: w(lIrke~::r 'wl()'lulld,:ontac::t ltl1t.: $I[l,ill vim 
iw::idl;:mlml iillgl;:stion :and dl::rmml cOlrlitalc:t e;:UI::h wOlrk..cllay wllle~lrl Iltle:: wl;:althe;:If' is not illlidl'.:lrIM:nt or Ithe~: mrolllud is 
11I0't fbnze;:n or SI110W I::ovlf:n;:d (13ISSUrtllf:dIO be aIPIPlro:drnH:tdy :I 5t() day:;: pe::r yc~:,arl)iif:]' USEP'.A RI;:gkm I 
g;u.idllrrll::e:: ['U SEPA, 19'94]), S inclf: POllf:ntiml e::DultIM:twilth Iltal:: soill WOlllid Dilly be throILli~~h iw::idlf:n1.all 
exposul"C;: dwrlil1lg; :;:1I0Irt IJIlf:rinds i(lf:,g.. , wltll;:111 on wOlrk break!.), iii Ii!; nol re,asoJrll3lhle: 'to a:;:mJlllrll;: Hli3i1 ilLlll 
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c;:mplloIJI'I;:C;:!. I;:ntirc;: dailly iil1lc:idlemltal intaJk,;: IDr !.oil 'wuuld IDeCUlr' alt lthc: FogaJr1ty Cc;:nltc;:[', Tltll;:n;:!i:llr4;:, Hlc;: IfirH~cltii[)ln 

iinwc:sltc;:d vmlllll;: is, e:!.tabllis,.h,c:daltO.5. Vmlllll;:!; f(Jl]' oltlM:Jr c;::~qposllln;: IP~3LraJrl1leltc;lrs ilLr'c: lUSElf'A dc;:I~alJlllt vah;u;:sli:lIr 
e::(JluIliIM:n::i"dliil1ldusllriiaJ Iml1ld usc;: I[ILJSEP.A, 1'9'94;; 21[10 I). Thelt1;: is 1M)' cJlilt1;:Clt aoce;:ss 10 mJlrfiICC:: wml,;:r I[)Jr 
sl;:eH:rne;:n't in LYIlrIi:l11l1Milll POl1ldllf;:w lthc; workc;:lmJc::Iie;:u'ls. mt 'thi!. Ilocml:iolli. 

:MACTI~:cC 11[:lImjillltl:I:II'imm :11111>11: CnlnliILlllliillll:" l[(me:" 



This l;'1LIlbl;:I~:clicmIPltl;:sc~:nots. updlaltC!S l31lMl. rni()l:liifk:lIJtil'(JII[I:s:1to Itllie t,ec::hlnlic:alll3Ipproadll dc;:~,,:,:dbc~~d in. tlu: 2{J101 'V~lork 

iP'lmlli basc!d III(l,on gUlidmIM:c;: ml1ld clliJtI;:Cltivl;:s 1'1~:o~:ii~I'I!:d :liron1l lUSElf'A sinl(:c~: p1Jlbl.ic:~altil[)lrI of tI]I!: 21[)0 IW'ork If'llan, 

Tbc: onlyrnodifk:aJtit'(J'ln:s: tClltlM: ll;:clfmii,(:ml aIPIPlrOa~(:lltc:::s: c:le:~,cdbed iltl Ilhl;: 21[10 11~\lork IP'Imlli c::ClInl(:c~:;m thl;: ifI1lc!thods 
ILIsl!:d Ito 1::alc::Ullml)!: I!:xpom;trc: point c::o:tll::C!lrlltrnltinw;: (E]P'C:;:)I. 

IFoir IfKlltlli RI\,n~: altld CT, Ithc! 95'~1~, lUlPpc;:r C:olrll!iid~m[lC::<c: Lirni'l (tJeL)1 0111 I:lh,;: JrIM:l3ll1l is 1]llpk:aUy USI;:dl as tiM: 
c;:lt(l'(J'SIIII"C: poiJtl1t coltll::etrl1tralti.oltl., '1['IM:n;: ;arc: ltwo Ic::~:c:~c:ptions to ltllii:;: HIlle: in Ou: c.;Elsc;:wherc;: 'Ilrtc~: '95Cl'II UCL iis 
grc;:atelr dum Ilhl;: IlrllllltiJrllIUIIlrl clleltc~~::t,edc(lnoc:nl:mltion;, l!lllldl~:lI: if O]l;:rc: mre jti~:wer than 110 :1:Hnlip,lc~:~, in a dala selt 
(tiM: l)(L iis In(llt c::uilclllllllJtc;:d}. IFoir Ithc!s,e Itwo s,il)wations" I:h,;: rn.:a:drnul1rI ,d.,eltel::t,ed c::Ol1lcl;:I1IIJrlllliolli shoul.d be 
USI;:cJl 13lS tlrtc~: IRIVIJ:: EPC illilidl tlve ari.thrnletk: i3l'I"C:lrmgl;: 1::cmc.l;mltlration I(;:w Ithc~: CT EPC, 

Ri:!'k Assessment G~!j'.idancejbr SI<\!J'el:jlj.rnd Ol~lj[G;~~~I: 1~1~:,lumle Ilhrmw1! .Ueall'h El!alua.tiion i~~'~:rnu.aJ (ParI D.' 
8l',mm:jl:jl"di;~ed pj~a'l'n,il\~I~~, R,E:pm'l'ing and' review ,ql(SI41!JIIE~l:lj.ml.d Risk A;i'sessmen,',i) Fimc:rll[);:oc:rnh,;:r 2i(l1[) 1" hms 
SllIIPc;:n,c;~dl!:d the inl)c:riiml '\I1;:rsiion pllIlblli:;:h,;:d i.el 11'99:!~ ml1ld is IJIsed IjDlr Ithc;: olllg;oinm ri,sk as~,c!:s:m~rwl1llwork alt 
Cc;:ntrc;:d:all,e: Mlanolr', 

RAGS Pad lD 1['I;:'llUliJrc::~, di:s:IJrlibllltiioll tc~:sl:ing tiD dc~rh;:rmiil1le: lif I:hl;: diuIta disltrih1ll1tiolrl lis Jrlorllrli21L, logJrlorrn:all, or 
nOIII"p:anlLllrlC;:I]r'ic:: lP'ldor 'to cak:lJlLatingtlrtc;: 9:~;cll(IIJCL., This lil1ll~olml1laltio][l iis IJI~,c;:d Ito idc~:[l1tiifV lthe n]l~:tlMNllto hi;: 
uSI;:dl I)D 1::mklJll;al)e Ithe: '9S4l'll lUCL. Tlu: iim,ll[1llc:rlliOlll!, iill. H}.fiiS Pm!'t I), l[nsltrlJl,t:lti'D'lrlsl~(J'I[, Ta1hlc~: :I {PI 1tli3 .. 1!)" 

'....... 	 iil1ldic::alte C:JlIDic::es of s·tmtistks I~D':r EPCs. TlflJrc~)I: oJl~tii,[)iln.s Itc:w 9S Cl'II I[JCLs :an;: olmc;:r'c:d, bas'c:d '(Jm IJfll;: diistribution 
1),11";: of Ilh,;: datil .. These optiiolls iil1lclllJld,!:: 

'II 95~~I[, l[JCL .. 11;1 (95Cl'I' l[JCIL ofNolml1lll.111Diata) 

'II 95~~I[, l[JCL .. T {95'% OCL of L(lg.. llmU1I!,j[i:wmc~:.dlI[)mta) 


'II 95[~1[1 l[JCL .. NIP O\l[,c:i3L11l ofNonpaJn3l1lrll;:llriC:: Dmla) 


lDiistl'iitll.ltkm h:s:tiil1lg (lj[' dlalta !;,IE:tS: 'willl be c::o'll.dw:rlmcll'lIsiJrlg 1:11,,: Shapiil'o '1/\lilks '\IV" ·]l'est. lU:s:inmtJllilll. lies'l" d;2Ll~'l 

wiill hl~: d,!:t<c:Jml1liw;:clllto Ibl;: dlthc!l[, Illonnal11y clli:i:tJriibu~t.::>dl, lomllionnailly dimtriltllJ1:>c:d (thc~: Ilog'"ltnuI:i:I~()iJml1ied diuIta n:['I;: 
nOl'llrlmlly dliSitriihlllltc~~d)" or w:m"palr1llllrlc;:llr:ic:.:ally dlis1triltlllll)ed .. 

RAGS If'imt]) 1[J1JiduL[lI::c;: suggc;:!,ts, Ithalt Ilflc:: '954ll~, OCL would bc;: c::alc::ulmll;:cll :Jl'lm· dlc;: 11992 USEPA (irlJlidancl;: 
Cal'cl~fla,ting ,the C'Ol~ICeJ~llt,'af,ion l!!I",m!" SI<I'jlfl',!j!'m~l!l~lj~f'~!' (;l~jj~f'!fm'ce ,to R>jIGS (USEPA" 11992b) f(J11' Irloi:rn.all ,und 
110:!prlolrrlMlll dlwtm, RAGS If'iElrl: ]) iimdlic::1l1tC!::~, ItJrlml tiM: lI:rithrnc;:tiic Irlllei3L1ll CIDJrIC:)c:Jrlltl~1I1tiOI[l '1~I'<D1lllldl b;: 1JI!,c;:d Ito 
apPlr'o;l:iillrlml)!: HIC;: 95c~I[, l[JCL 1(;:11" IrlolllpUJrmmc~:I]rii,: ·,llllltll. IImd 'wClIu.ld IN: IlIs,,!:d :asllfll;: I;::q)(]tmlll'e p(]tinl: OD'W::C!I[lltraltiiotl. 

11111 c:::allcllIlla:tiing tlfll;: 95 PC!I['I::C!:JrIlt llJCLs, Irlolll..d:,c:llc:_:rl)!, willil be:: Hssignc!:d H 1::ol1lc~m:tl:r:ation C;:'lllllHll to (lJ[lc~:·..h:Elllf l:ifJ,;: 
Sillllrlpllc! qWlll1ltiific::a·tiiou llimlilt (SQll.}.. l[fmrl SQl. iis 11101 Hlv:aillmbll;: ID'trll;: ,of lthc: J[C:,llowiil1lg vaI1llC~:.~,wi III Ibl;: 
1mbslti.ltul)c:d '"' tJu: mc;:llfIOd l[ktl~:C::liiolli Il'c:vd olr Ihc:: 1:)':mlltJm~':1t Ir~;:'lllllilr~;:d qlJlamtitmtion llirnill {CRIQL)li:llr olrgI3lI1Ik:s" or 
OD'lrlltral::1: 1['I;:qlJliJm:cll dl~:tec::l:iolli liimiit (CRDL) jrilll' JilllCl1rg:anil,e:!;,.. F'(J'lr' c::h,eJrllli'::als dc;:II;:c.ltc;:d I!ll: Ileas!: omc::c! iilll i!l 
padil(:uJ:mr lrlllC!dilJllu, ome:..hmlf Itllie S(;IL 'w'illl Ibl;: IJmc:~d. Ito Irc;:pl"~:SIE:11I1 In(llrl..dc~:tl;:C:lts vdu:n c::allc:llIllaitiing ;ari:tlrtnvc:tk 
aVI;:ragc;:s, For dillplli,::atc;: pmiJrl;, tlU11: havl;: ow;: ct!c;:lmc::lt ,mrlc:iow;: :nolrHllc!ltc~:,(:t 1['I;:porll;:cll, l:lhl;: d,!:I:'f:c::1 VU!llJI'f: is ILIs.I;:clllto 
re::lPI['I;:sc;:n:t thilll lo.::mtiiolli. 
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