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The U. S. Envilronnwllltallf'rot,ect iOI1l Age;:ncy (I[JSElf'A) R'~~l~~ion I and U.S" Alrlrn) COI"P'~' of Enginl~~ers 


I( USACE) New England Disltrk:t :lIrecondllJlclting a RI;mrlc;:di;J11 Invl;:stigilit iOIll and Fe;:a:~:ilbiil ity SltlJldly (RI/FS} 

l;cJlr thl;: Ce;:ntn;:d,al,e Manor Re;:storation Projc;:,(:t Sit,e (h,;:n;a1fber n;:f(;IrlrI;:dl to illS Ithe slit,~~) located in North 
Prov ideIII::e" Rhode Ishndl. This \!lork Plan prlei,'mlll::~i tiM: approach 1rc)!" ,::ornpl,etingtklc;: RJl(FS at tlu~ site:. 

The main palrt of the siitl~:, gene;:railly r,dc;:r['l(~d Ito as the;: sourc,;: an;a, is llocillt,~:e1 at 2072 and 2(Ji74 Srn ith 
Stlrl;:elt in NOlrlth !Plrovid'~mc,(~, Rhodl~: Island (Figure: I). Tll,e source a['l~~a e:n,corrl]pms:;c;:s apprOldmlaltely 
9 al::res. Th,~: 1[I~:maining: pOltiom. of the;: sit,e 'consiist of Jre;:al::hes" Jrmm··rnaeJIe ponds, anel 'w,etlandls assodtalted 
'with th,e \VOOlllH:i"qILwltlllc::itelt Rill/,er. 

Prior Ito 1936, thl;: Ce:nltredali,e M[anor RI;:storation ]l'('I(lje;:clt Site pr'olPl;:rt ies wl;:re oCI::upil~:d Iby CI;:IllI![I~:dale 
l;Vorst,edMillls, a woolens rnillL The;: Altlantic:: Chc;lrI1Ikal Corn pany be;:gan ope;:rating Oltl thl;: lPlrope;:rtiies iin 
approximatelly 1943. Atlantic Ch,elrlllit::al COnJlPilLny c;:h::LI1imed its name;: to lV[e;:tlro··Altlantic::, In'::. in 195:1 and 
1::onLinlJu;d to opl~:ralte until tlH~ 'e:liI'ly 11970s .. The;: Ne;:w England Contail1lc;J[ C'ornpaltly" I[nc., ope;:rHted aXI 
incine;:ratol'·lbmse;:d dlrurn Irl;:c<Dw:liitioningl~adllilty on :a lPortion of the: sit,e f['o~m 1952 ILIntil 1971. A. rn:,dor 1rir,e 
il1l 1972 d,;:stroy,;:dl rnn:~:t of tb,~~ stnle::tJllJrI;:S at tb,(~ siltc;:, Till I;: Broo~\ Villagl;: apa:rltI1rli;:nts wl;:re opew;:dl iin 1977 
:llndl the C,entr,edak 1\11:3111101' apartrnenlts wc:n;: ope;:[]I;:d :il1l 19ln 0111 the site;: ofthe;:~.e n:trllrle;:r jriM:iil itks .. 

!Dioxin WilLS (iirst iidl,enti:fiied in thl;: :llre:lL lin 1996 illli lri~;h c:ollled,;:dlfi:orn Ih,;: 'W'oonasqlLlmtllll::kelt Riiver.. SiIll::e; 
lthalt tiiml;:, USEPA hill~' docUltne;:ltllted e]e:vated le;:\II~:h; of '(:Ollltam inants inc:liclding dlioxiin, p'olychlorilrlat,ed 
IbiiplMmyls (IPCBs)" volatille organi,e ,cornlPol.lndl~; (VI()Cs)i., serni..vol:3ltille organi,c ,(:ornlPounds {SVOCs)" :lind 
Irllleltals in variious irIlI,edia iw::lllIdiing soiL, sl;:dlilrlllenlt, and groLll1ldwatelr alt Ithe siih~. A jrish consumption 
adlvisor]1 i:s: cUJ1[1;:ntly lil1l d:l~ecl for th,e ';\/oonasquil:'I1LIC::I(.,~~t Rivl;:r lil1l th,e 1/ ic:inilt]1 of th,e site, Tlu~ site was 
adldled to the;: National Prioritic;s List (NPL) in Fc;ltm;uu:)1 2000 and! is b,,~~ilng invl;:stigmt,;:d andl re:mc;:di::lh~d in 
w:.cordaJll::c; wilth the;: rc;:l(llllin;lmc;JrlIts of Ihl;: COllrlprc;he;:n:sive Envirolllmenilal RI;:spons,e,. CornpewwlLion, al1ldl 
Liability Act of 19'80 (CERCLA) as aJlM~ndled Iby ltlM: S,lIlPl;:rI\md Arn'endlrnc;'nlts andllfteaulhorizatio:rl AClt of 
1986 (SARA), 

Lll (Jlbji';"':ltilv,e~ :~IlIId. SI[:ope;: 


Contalrlliin:311 iOI1l ilIl thl;: Centre:d,alle M[ano]" RI;:storutkm ]l'ro~jl;:ct :s ite is being :Jidldlr,essed in two stages: 

irrllmc;diate;: (rc;:rnovall) :lICltioltl:~i., andiliong, I,m·m (r,erll,~:dj,HII) actions, The;: sl::ope and obje;:'cltiv,;:s of th,(~('ienlOVal 


actiions, whkh are in variOllS sitagl;:s of cOlrlllple;:tiolli, :are de:~:crilb,ed in :S,ec::t.iol1l 2,3, This \!lork lfl'lilln pn;:senlts 

Ithe applr'Oillchl~(}r cOJrnple:tillig tlu: K[ andidc;JrI1ti{)llilll!l: thl~~ IOl1lg·ltemlli rJisk Irlltalrlmg;eJrlM~nt strat';:gi,;:s and 

Irl;:11rIi;:dliall :llcltion:i, n)r e:valllJl,ation in the FS .. 


The ov,eJr:ll1l olbjlc;(tive;:s of the;: RI :3II',eto d,~:t,mTninc;: thl~~ soun::es, natu['I;:, and ,exten1t of con tarn in :lit ion al 1:h,(: 

:~iilte; drlillrac::I,;:rize tlu~ 1~:Lh: and Itran:~:p'0Jr1t of ,(:ontarn.imIJtllts:; :llnd eval Llat,e p'oltentiiallblLlJ:l1lan h,~~al1th :lind. 

I;:cologkilll ri:l,:ks resulting liroJrllI e;:Kpo:~:lll['l;~ Ito :~:iltc;··lr~;:I:!ll)~:cj] I::ollltmmiinants. :S!P',~:cijfiic ob~j,;:ctiiv,es arl~: as folilows: 


II Ens1Jlre Ihl;: IPrOh~c:tliol1i ofn;:sildl,ents amdl vi:~;ilton; on and JrIi;:aJr thl;: site l'i"orn lexposure to slil,~~ ..relilltl;:dl 
I::ollitillmiilli.ant~•. 

II JEv:alluate Ilbl;: riisk Ito human hl;:a1th aS~;Ocilli'le;:dl wiitlll the c::otlsmnplion of fi:iill pres,ent lin the portilotl 
oflthe 'Woonasq]llatudb;:t River that e;:olrl$'liiliultc;:S the site, .and 'with poll;mtiml ing,;:stiolrl of and dlenlliall 
I::ontaclt 'with banlk soil, sur1rlv.:e;: watl;:r, UJrld s,e:diime;:nt in the portion of the;: '1I\!{)onmsquatuckd: lfUvl;:r 
Ithult 1::onstit1Jltl;:S the: sit,e,.USEPA's goal ii, to restore Ih,;: eiver to an Lll[]n;:stri,:t,ed fishabl,~: 
I::ollidition. 

,.................................................................................................................................................................····································~ill::lii;Iii:i~iiiiiiii~~;iiii;i~~;·········· 
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II' 	 Evaluatl;: the risk to aquatilc" sl;:m i··aqlLlilil ie, and Iter~["I;:strial re,ce:plor lP0jpulaltiow, at the;: sih:. ·The 
O\ll;:ra 11 ol:d,;:cllive i:,. to dlelte;JTllliw;:if I;:xposure 10 ,contam inants dlelte;I;:ted in site rm:clia is Iikely Ito 
Cl3111se a died ine in rel::elPltor populations or to adve:rsely aHc;ct tlH: integrillY of aqlLlililic or 
floodlplillin ~icd I COl1rlmilln itil;:s. 

The: IftI will t'OI;:US on ilJrl;:a:,; of Ithe sill;: Ithalt have IlI(YI allreadly belen addlr,essed by shorl··tc;lrlrlll removal actiions 

{Section 23}. Tllll;: IFS wiill,;:va[ualle ri~ik manag,I;:nwl1it straltegie;:s and alte][1[1mtives Ifbr Irl;:ml;:dliating 

,contilirllliJrlHlt:iolli that lis l;clIlInd Ito POSI;: .3m unacceptalbllc: risk to hUllnan health or 1111;: 1;:l1ivironl1rli;:nl. TIrII:: FS 

wi It also eV:311Illall;: Ithe long··h:rrn eni;:cltillil;:ness of l!hl;: !S,holrt··II;:rm n:l:l1iov,llllH:tkms and I(kh:rrniw;: wltle;:tIu;:r 

addilliol1!all mcltiolrl i:~: rel(llllired 10 ,elflfc;:,et mIpl;:nnaIl1ent rerrlC;ldy. 


The;: resullts of 111,;: RlliFS 'willi be used 10 C[HlrlliuIaN: .a Propo!",ed Plan If;)]" the; siitl~:, whkh 'willI n:I;:Ol1rllrIM:nd 

rl(:rtIl;:diall H~eltiolrlS that wiill \p;:sulll in (}\II;:ralil protl~:c:tiol1i of Illlllrnan lwalth HLlld IJII;: I;:nvilronnwnt, thllfi lL tlw 

p;:quiIP;:rnl;:nls of CERCtA, be accl;:plabk Ito all ~it.akeho'ldlelr:"., and :"ati:~;I~11 till I;: gUilddliw;:~; inUSEP.A's 

Pr,inc.iple$)\~)I·' Al("naging Conlaminmted Sed,ime'1'1 Risks ,:Ijf n~:j:tardO!j,\" ,Waste SUes (USEPA,. 2002b). 


Il,.:!: ·I;~,ren'k IP'I'8I1U Olr'll:uII1i:l:IliU01U 


This '\II/orll PLan is divid,edinto n)UT sc;:cltiolrl:,; as :fi:>lllows: 


S';:ctiion 1.0: 1IIlItrodud:ion. 

S,;:ctiion 2.0 Site sd1tiing and hiSltory; iw::lllldiing siitl;: I[ksl::rilPltioJrl" history" mnd sUrrllrlllalry of 
prleviou:" n:sp0IrI:,.,es aw:1 invesligalti:ons. 

S,;:ctiion J .0: Ilrlilial evallLlal ion of Ithe sii"'::, iindludling 1;;OllICI;:pllLlilil slill;: rnodlell (CSIVI)" iinilti.all 
a:,s(::,·srne:nl of t]hl;: nilllllllrl;: illnd e;:Ktl;:nt of cOJrllta:rnination, prelirnin;ary l3ISSI;:sSn1lent 01[· 
poltenltiall human irle;:alltll andecologieilll risks, ppellilrl1iilrlillry ild'enti:filcilliion ofgl;:nc:lral 
r,esjp0nsl;: :31CltioTb, andl pn;:liminalry ide;:ntiifi,:;wtiioll ofmppllicabl ,;: olr rellevant and 
appropriale Irl;:q[llirc::rne;:lIts (ARARs). 

SI;:CltiOIl 4.0. 1);:scrilP1:ion of RI/rS tasks. This section sUlrnmarizes Ithe w;:tivillies '3Issociah~d ·with 
the: IfUiFS 1[;:11" Ithe Sitl;:, inclw:liing i nVI;:stigilil iOllis that are: cUlJ"f"iently in lplrogn;ss. 

SI;:cltion 5.0. Re:j'erences. 

SI;:cltion 6.0. "fables. 

SI;:Cltion 7.0.F igures . 
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11··2 



.~~:~::~~~:~~:~:~~~:~~:..~~~~~~E~~::~..~~:!:~!~::~~.:~~~:~:~~:~~..~~.~~~!::.........................................!~:!!~~~~!~..............................................................................................~~~:!:;~:~~.?~~~~!:~~. 


2.0 :S][T'lt~, sm:'I["]['INIG A]'\~n IH I[ST'()n'V 

Tlraiis se(:tion IProvkks a surnmary of the Slltl;: :~:lettil1lg, hiSltory, plr,;:vious re:"ponsl;:s and p['I;:viollls 
inve:~;tigatilons ~llt tlral;: Centredalle MianoI' R,;:stor.ation Pri(J~jl;:CIt Site. 

:!..l Siltl~: S,(:1t1tiu!l: 

Tlral;: rn[lIilll pa:nt oftlrlt;: site (ie .. , tlrae: sOlLlrce are:a) is IOI::alte;:d at 2072 and 2074 Srnith Stn;:et in North 
Provide:nl,:e;:., Rhoek Isl.and. The sitl;: lis curn:ntly {JI1(:e;:ulpied by th,e Brook Vi:llage and C,entredmk ·M.anor 
a!pmrtlrnent cornpk;u:s, .and is privatdy OVdll;:d. 'II'IM: !main part ofthe sitl;: compri ~a;s !parking llol:~:, 
roadways, lawn are;lIS, and I'wo reside;:ntiia.llblLlilldiillig;s, C,;:nt['l;:dale IV[illnor and Br.ooik Vililagl;: (Fil~~ure 2). 
HrookViilLage is on Ithe 1110rll:u;:rn paJr1t oflht;: propm:ty and C'entpedak :Manor iis localtl:d to Ihl;: :,:owth. The 
sitl;: m[so consislts of n!adll;:s ()If tI]I(: ';l/oolliasqwlltlLlckl~:t IfUvl;:r associated with A.lllendm[,;: andl Lyrnan 11,1[illi 
Pond~;. TIM: site consi:"ts of al1,::ollllml1rllil1lalted aJrt;:as: wiltlrllil1l this ar,em ;llS 'w,elll as alllY olb,;:r location to which 
contalrlllinalion lfi'om tillat aJ['I;:a has corne to be loc::alted" orlirorn whil·cill th'lll cOJrltalrllliJrlmtion ,::arne. T'wo 
iJrllterirn prott;:cltivl;: soill ca]ps (Int~;:riml Cap II 1[ a:nd lirlltl!lr'irn Ca]p 112) an;: locah:d to the south Hind we:~;t of 
C,entred;llll;: :Manor,['I;:s]pt;:C1tivdy, 

:!:.1.11 T'0IINll!lll':llpIDIY 

Tirll;: irnain ]pillrl of tll,;: :s:ilte is rdativdy flat. lit lis siltuatl;:d 0111 the 100..yc;:ar floodplain of1the 
\','oonas'lluatllcket Rivc:Jr'" wlraiidl flow:" fi'om J]ollth to south and is known to Ifllood pelrJiodlicallly. Th,e 
Centredmk:Manor and Broolk Vi Illagl;: propert],;:s arc;: 11'(]II(:all;:dl m10ng the east bank ofllhe;, r],\/I;:r. 
Approxirnatelly 2,1[)00Ib;:t ,do'wnsllrl;:aml of Ithi: Siltl;:, tlllt;: 'I/\i'o.o!rl::tsquatuck,;:t Rivl;:r 'widens Ito :f~:,..m AlIt;:ndlak 
POl1ldi, an inlpolLmdl1rlenl of th'E: river belrliind AlI~;:mdIHII,c: DaJrI1l. Below tlrlt;: A II ,e JrldaIt:: Dam" Ithe 
'1','OonaS'llIlHtlJl'ckl;:t River flows south mnd wi"kns :again 1tO [i)ITn LyrnHirl MiH Pond, an ilrnpollndrn,ent 

'....... belrllindl tlu: LYl1rlmn IV[ill Dam.. 


:LL2 G'E:oloI1:Y;,lInd IHyd l'oml!i()lleJI!l~Y 

An inve:,tilgatioJrl .of UII;: sllb:~:lllt'l:acle gl;:ology at nIlE: Ct;:nlllt;:dlallc: 1I,11anoir sitl;: was c;3L1"rkd OlLlt 1by ']['e;:trmTI;:ch 
NUS In,e. (TTNlrS} in 2001. ACI::ording Ito TTNlJS (2002)t, the subSiLlrlf~l.cl;: :"oiis at th,e sit~;: IlaJr'gdy 
c{)lrnpris,~: :sill~)I S,U]{J:s; and g:ravel:i raJrlgilng, fi'orn 40 11E:e;:1I 10 0'111;:1' 70 li;:«::t in tillilclkne~;s, The;:~;e IJII1i·coJrlsollidated 
mat,eriJals are Llllldl,erllain 1by lbl;:dlroek GI;:ophysk:al dml,a indi,,:att;: that the siit'E: is silluah:d above a no(·th..south 
tpendi ng b,edroclk val k:y, Thl;: [i:lllJ.cl'wing stratii!p'aphk ILmiils wl;:re id,;:nlilfi,ed at the ~;itl;:: 

ll"ilii. ... The mHljOitlil]' Df ttl I;: site is I::ovlerc::{) with a loosl;: to velr), ,d,;:nSI;: :filIl',:OnlIPOSI;:d of utlsortt;:dl s.ilt, sand, 
OlInd gravel wilth Itrat::I! arnolJlnts of Hltlthropogl;:I1lk dt;:bris. Fillllthickl1les~; mppears to vary s,igl1lifican1:ly at::ro~;s 
th,e ~dtt;:,wilth a mlaxirnullrl Ihiiclkw::ss of aIP]Pl"o:dmllllte!:ly 9 fet::! Ilrll;:asu('l;:cl at allocmtion ow ithiJrl the:: tailrace., 

Siiltil[)rmmlnliil: Si.illtl'I'I',(:1tl.:undl ][11~:lrIOsii1t!I-- FilnIE:"graiiIM:d «[,;:pm;its con:i,istiilllg prirnUJrily of sill! and fiw;: :iand .. 
s:izl;: lpartidt;:s 'with varimblt:: OlItn01.lI1lls of OIrganic;: m1;cLtte;:r H,r'~: l~ouw:1 1l1[]d~;:r1yiing tlH: filii at ~;elc::clted 1i()1::atiion~; at 
1:h,e ~dtt;:. Th,;:sl;: Irdatively Ithin l.aYI:It':~: of:fiil1le !!;(',ai,[].I~:d $1~:dilll~II::nts aiPlrll;:alt' to have;: be,en d';:posilll;:dl iil1l :fi)ITnler 
w~;:tlmnd al[l;:as that 'W1;:re subse:quIE:ntly fillt;:dl im wiidl filll Ilrlmll;:riall (mbolll;:). The tlfllickJrlI;:ss of thi:" sl;:dlilrllll:wt 
tyP';: !(',:Jnmes fi'orn I[) 2 J:C;IE:t to 2.7 rei;:!. 

S:nld lltlClill GIt"II,vl(:II ..· 'fhl: moslt '::Ol1rllrIliOn ~;oil·typl: prl~:ilIEmt at the: site ·conslists of ndmtively ,::oaJrs:I;:"I~~nl:il1il:d 
rnatelriials" ratlg:ing Ifi'om fine;: to C:(NlrSI;: graII I;:]. :uldt:obbl,;:s 10 poolriY'g)radled" sillly" IfiilM: !() trle;:diurn S'llllids. 
Thi:i. soill Iype;: 1.1I1IdieJrlli,;:s both Ithe fi III and !:lIIE: fiI111!11··grainl:d WI!:tJ:aw:1 {kposill:s: and ov,erlli'E:s Iht;: nllaJioritty of 
1:Iu: gllM:!ially..·~::ar\lI;:dl bl;:drod( vallleylhrolJlg;ho1Ll1t 1t11l-l: site;:. Th ick:rJI;:s:" ofthis unit ranges lfi:ollrl 'I2.5Ii;:etto 
4], :fi;:e't, and a]ppc;:ars to extend well beyoncJllthe ~;it~;: . 
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FiIIU~ Su.udl :allul Siilt , .. A d,ensl;:, fiw;:·glrai.rwd ILInilt varying from fiine sand" :;,(Jlrllie ~;j It to silt wiltb Itrw;:c~: Jfi IW 

S,311lld' and tJrilLCI;: ellay is pr,eslent e~ith,erwilthiJrl or benl;:ath Ithe coarsl;:"g)rai nled :;,and and gravd un it. I'll is un it '.......' 

has ill rhythrnk: bc;:d!.cl ing pat1te~nt, ilndicalti III;: of a r,ellalti 1I1;:iy short·ltelmrt IPrt;:sen,;:e of ill glacial Lake or pond, 

when;: seasonal d';:positilonall variilltions l~:m'n,ed v'3Ini,e.. lilb~: pattenls in tll,;: s,edilme:nt 


If'i(l$:!libl,P Tiilll .., At most locations withiin th,e sitc::, a i(knse: to ve:ry d,ensl;:, Ulnsortl;:d mixtll1J:l;: of gJrmiJrl SiZI::S, 

possilbly l['l;:pres,entilrlg a !bas,311 t ill" liS pI[I;:se:nt b,eru~'ath th,e coarse ..graine:d smnd and g,]['ave:tlLlnilt T]fll;: 


thickw;:ss of ttw Jlossilblle tililun it ri3Ing';:s frorn ::Lpproximah:i:y 3 [i;:elt to 41[) fed. 


T,][,NUS {200:n ,characterized g;rolllw:lw,3It,;:rl1low at th,~: sitc:: based on overburdleJrl andl be:drock borings" 

g!;:ophysk:al SI1II'llI;:YS, hydraul ic cOlldw::livity tc;:sts, and 'wa1:I!lr k:vI:11 1r\l11!::LS1.lr\::lnewts t:llII'I:n duriing Ow sprinm 

andl::L11 of 2001, CJlround'water flow is Jf.·om Jlolrth to south wiitlh ane:llster:ty trend during high lriV(~lr stage:: 

,events., ThilS 'was pmrtku],arlly eVlidlewt during signiJfi'(!iJlnt raillil e:v'lmtsin Ithe spring of:1 DO I, (irollirldwatier 

,,!onslistelrl1:ly disd~lalrge:s Ito Ithe t.ailir::Lcl;: ontirle: c;:a:s:t si,ck oftirlc;: site" Hind Sl;:elrns Ito h:3llile :an 1;:Kclfl,3Ing:,\:wi1th l:he 

river, gaiJrllllll!l: willt,;:r during high st,3lg,e events" ,3111ld losing walter to t]h,;: lrliVelr during mOlrl;: dry pc::riods., 


(i'rouJrll:lw,3It,;:r flow Ithrolligh th,;: de:ejp oVI;:rbuJ',ckn :3L111d bedrock be~nl;:ath the 1110rtlfl,;:rn andcl;:ntJr:ll1 portlions of 

thc:: s ih: is g;.enc::railly to thl;: southe:llst, wilth lthe \!aste~lrly component to 1f110w diimiinishing as grolJlllidwateJr' 

['I;:adll~:s Inh:ri In Cap # I . 

The aVI;:rage: grolJlnd'watelr v,ell(N:ilty inlh,:: shallow oVI;:rburd,;:n lis ,eSltimatl;:dl at (JI.21 If1/d (TTNUS, 20(JI2». 
The aVI;:ragc:: velociti'l:s in th,;: deep,;:r overlburde!lrl and h,;:diro,ck an: estirn,at,ed to Ib,;: 0.55 n/dl :lind 27 If1/d" 
][I;:spc~:ctivc;:ly,. The di fl~;:n!nl;:e in aVI;:rage groulnd'wat\!lr \i,ell(N:iity b,\:twe!llm lthc~ shaillow illnd dlel;:p ovelrlburden 
is prinwri Iy dw;: Ito the di:fifi;:renc,e in mean hydraulilc ,concllllcitiv ity, Th,;: JrIllud'l high,;:r vdocity in lthe 
ib,;:dlro,ek, deslPih: ilts['l;:laltive low hydraulic ,(!ondllJlcltivity"is d'Ul;: Itoit~: 10we::r efii;:cltivl;: lPorosiity 

2,,11.:~i IVh:ltc;:HI'ol!OI~D' 

The National (k:eanic: illnd Atrnols:ph,;:ric: AdmlinisltraltioJrl (NO'Ail» provild,es natiol1lall wc::ath,;:r s.I;:rvi,;,e d:llta on 
Ithe \~lorJdli\i ide '\1\1 d) (h!Jtl;~/!~~~~:~~~:~~~~Jl~!~~~!,~[!!;~!l~~U~!;~~~~() ,. AI;:cording to NOAA.' s ]I.[at ilnlrlal C Ii Irlllati,:: Data CeJlltelr' 
(NCDC), th\~ weat.her inlhe vidnity o:f'Provi>c[,;:mcl;: (incllllding CI;:ntn~,dall;:) iis infiuenoed Iby iits pl'oxlimiity Ito 
>1:arragCIJrlsl;:tJt Bay aw:l tlM:Atllantic Oc,ean, 'illiJlltelrtl::mpelr13llures W[1;: rlllodIi fi4;:dl consiid'l:ralblly., ,31nd mCl~jor 
snowsltonns of1:elrl dllange to rain hd'(;.n;: n::aching til,;: '311',ea. Hot SIJiJrll1rll;:r clays an~: ol;ten coo[,;:dl by sl;:a 
bn~"ezl;:s. l[n e:arly falL. sevl;:re coals:tal ~:torrns oftropiic,311 olrigin OCC:31~:iOlrl:3.llly bring destructive winds to the! 
area. COi31stal stonm: usualily produc,;: Ithe sevc::n;:st we:ath'l~r. 

T(~lrlllp',erilitlLln::s are g.enerailly modleJr,3Lt,;: andl iJlv,\:rag!l: arolJlnd 5(Ji"lf: on an annual basiis. The ave:rage 
t\!mlperililure be~twl;:e1U Iah!May Ito lat4;: Sq)ilemlbl;:r iis .apprmtirn.ateily 70"~F, During Ithis period, ilt is not 
unusuall~:)r sevl;:ral di31ys Ito JrI;:adl1 90"F, howl;:velr it lis rare that tlM:t,;:mlPe:rature ,exc,(:e:ds IOO"E. Fn!I;:zing 
telmperHltl.ll'C!:S oocur on tIl,;: ,3Iv,eragl;: abolllt 125 dlays per y';:ar" andl ar,~: vl;:ry ,::ornmon Ib,;:tw,ee:n lalte 
Novernbelr .and :M:arcll., Howev!;:r, sub·ze~Jr'o We!:atll'er in 'winh:r seldom o,,!curs. 1\.~[c~:asllllr'3Ibk: pn::GJipiltatlion 
oc,curs on aibout one day OlLlt ofl;:velrythre,(:,. and is 1fil.iJrlly c~:vl;:nly dli:;,ltrilbutc;:d throllighout the ye~ar. Therl;: lis 
uSlllallly no de:finiitl;: dry :s:ei31son, bUit i[lI::cas:ionailly dlroughts do i(lI::CUlr, 

Tb'llJrll:kn:t.Olrrllls are re:;,ponsibkli:)lr much of th,e raiinl~alll frorn :May lthrouglfl AUg:UI;,It, and usuailly prodllll::\~ 

h(~avy rainfidll. OVe!:r nil;: la~.t J[ivl;: ye:ars." :fi)ur Hoods i31nd two 1flaslfl floods have bel;:n cloc1lIlrlM:nted in 
'Warwiick al1ldl Coventl) cOlllnti,;:s of Rhodl;: Is illUld,. The rno:;.tneoent doclIlmelrllted noodling of thl;: 
'Woona~:qu:atud(\!:t Kivelr CIIC:CUII['1;:dl on JrIJIIM: 114" I 99ll:. According 10 thl:: NCIDC,. 0]1;: lriver walS: in Jflood l~olr' 

ahrnnst 24 houriS: afte:!' a ve:t~)1 slo'w mO'l'illlg stO>I~m system pTodtu:,ed It'::lint:all of 6 Ito 8 inc.hl;:s 0'111;:1' mlld~1 of 
Rhod,;: 1:;lllJld .. 
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:!:. [..4 H[~r,dllr'i[lll.JII!~Y 


Th,;: USG s: has rllolrlito:t'I;:d streamtl'low for th,;:W'oon:asqu:litucket Ri vlE:r ,at Centred,alle si lH:4;~ tlM:e,nly 11940:; 

and has a wide rangl;~ of st][l;:arnfl,c)'w stati~.ticall dmla ava ilalblle on tb'E: lil/orld \!~7Iidle \1~7d), indudiing. daily" 

monthly, annua'l andl peak :i,tn;~amtl'low:s: (www.walt.;:rd:ata.ul~.gs.gov/tl.wish..w/). Annu,3l1 nJl;:an str,emmlfllow 

bas ranged horn 50 f't]/s Ito 100 n':/:s: illl mo:;,t y,;:alr:s: (If;iigupe :I)t, Thl;~ Ilowest annual mean stTI;:arnnD'W wms 

obser\l4;~d in 1966,,:lit 353 J1:"/:i,. Till I;: hliglu:slt annuall JrIllemn s:trearnflows wenE: olb:i,'E:rved in 1972 and 11983" 

at 1122 f't)!'sand 126 nJ/s, n;sp"eclively. 


Pe:alk stlrl;:H1rtlil'low data I~DJr tl~It;~ '\ilioonasquatuc::kIE:t lfUvl;:r lis Pt'lE:sl;:ntl;:dllin Figure 4. Over tb'E: l:list 60 y4;~ars" 


peak sltn;,:unfliow rHltlgl;:d Ib4;~t'wl;:.;:n 250 n'/s and 750 n"/s 64'~/(1 of the~ tilll1le" Hetwel;m 1942 andl 1966, p,eHlk 

str,eillmlfllnw was Ji3lilriy I::onsistl;:nt and I~elll withiilli this speclifil;:d Irang';:, ~:),,~:c:'p'lI in s,c;pternbelr 1954 and 

Ocllobc;lr' II '95Swh'Em IP,;:ak stpearn1flow e:KIGe~ede:d 950 nl/s, In III I;: last 35 years" pc;:ak stltl;:arnflo'w has bc;:eJrl 

s0l1r]l;:whalt IrllIO['l;: variabl,e,. wilth vallu,es ranging n'O!tn 190 n3/s to 1,520 ['t]/s. 


:!.. l.:~j L:811nd 1[J!icE~ 


Th,;: Brook Vililagl;: and: CC;lrlltn;d:3lI'E: M:aJrlor apa.lrtllrJl;:ml (;{)][lllpleKe:i, OCI~:lJIPy th,e nOlrlthc;ltltI ]l'.art o1f'thc;: sit,e .. Thil~' 


alrl;:a is cllrn;mtly occupied and I::()vlen;~d by bui Iditl.g:s:.• lpavelrnent, Iandl~.cHping" and int4;:rilrlll proh:clive caps 

alrld is c;xP4;:,c:tedto ["ernailn a nlulti··fiuni Iy ItI;:sildl,enti:311lJlsc;: a[',ea. Th,e glt,()llmdwatl;:r It)l;:IM~atlli tllil;: :s:ilte is 

c1assilfil;:d by th,e State (]if Rhoo(k IsI:lltld as Cl.as:s: GB, whid'l is dldiined as "mlay noOt hi;: sUliltahlc;: 1fc:w dlriinking 

wate;:r US4;: wlit.hol.lt tremtltlllc;n1t dille: to klllown or l~lJrI;:mJlIlrI4;:dl dc;:glradati,o[]'" (StatIE: of Rhodl;: Island Dqnll"tn:u;:nt 

of Et]'\liironlrnc;ntaIManag,m~rwnt [RI DEIVI] Rule;,s mndlftc;gullaltions 1fc)I' Glrollmdwatl;:r Qual iey, RI;:gUllation 

12·100.. 006" Aillgust 1996). 


Tirll;~ '\i\i'oolrli3IsqUialtlJlclkd. Rivc;:[' and ills ilrlllPOllJr](h:IVEmts iue Illot used a:s, a soureoe of dlrinlkiing watl;:r. 

Ac,~~ordliltlg Ito Ithe RI DE1VI ';I/atl;:r Qual ity Rc;gulaltiolrl:;, EVMI I 12.. H8·,97· L (Jfunc; 23, 201[)O), tlve 

11!~7oonasqllatlldu;lt Rliv·elr «liroml E~'llrlondM illl ])rivl;: Jilll S:rnithjfj.elldl to tlVE~ CS{) Outfillil at. Gl'fmbridgl;: 

Avelrlue: in ProvicknC:I;~) ils dassified as ill Cl.ass HI W:!ll:<E:r hody. ella:;,5O B I 'watc;r b(Nl ie:s arc;,: 


I'dle:ioignalted f()[' prilrnar]' alrld sel::otlldary 4::0.ll:tmclt In;:ct'l;:atlionHII mcltiv iti,;:s and fislli alrld 
willdllif(; halblitat. Tlh,;:y :;,lhaIIIN: sUlitab[.; Jf«)r .::ornpa1tilbk illldillstirial prol~:e;:SS4;:S al1ldl COOLilllg, 
~Iydropowelr" m(juacllltilrall USI;:S,. naviigalti 'Dlrl" HLlld irTigatiiotl and other mg;riC::UllitlJlralu:i,'E:S, 
These Walt4;:rs :"lhallhav~; good al;:sth,eltk Vi3dwE:. Primary contaclt 1n;:cTI;:atJiolliall actiivilti,es 
[nay bilE: irnpact4;:d dlJle 10 palthogl;:J1iS froml m(JIpI['l[n'.;~d Willst,ewat.l;:r disdllaJrgc;:s.·" 

Ultilmillll;:ly" th,e l,;'SEPA pllans tl() re:s:ton;: tlVE: ';lloOiMISI[lllIHllw::kelt Riivler and associated rei3lCI~II;:S ancllPoncls to 
an Utllrt;:strictIE:d liishahle: cond:ition. 

:!J: S:iltIE~ JU:!:I01'Y 

Tirllis sC;I::tion :s:lIlrllIIlrIiUizes th,e ,chronology of::II:tiivilti'E:S alt Ithe CenltredmkManor R4;:stor.atioltl Prcd,;:ct site 
and b:de:fly dilscusse:s Ithe I),p.;: and volurt\l;: of wastc:: trnlaltelrials at the: mille. 

:! .:I:. Il C In lr'l[Iltll[lll.JII!~Y 

FOn1rl4;~r bui lc:ling locaitioiris 0111 th,e C'Emtt'IE:claI4;: lVlilll1lo[' s:il'E: .are shown in Figure 5. Prior Ito 1936, Centredmk 
\lhm;lted Mli 11l~., a wookns IrlllUJrluJfillclturing plu:nlt,. o,:I;:1JIpi,;:dlthe m:llin part of the sih:. In alPprmdmlaltdy 
1940" lVk:ll[O Allanltiic Ch';:IlrIJicai. Corporation hl;:mamIlrlHrtlll1li~lcturi ng cirl4;~miicah. on tIte: site .. Thc;~ milll 
cornpt.;:" bUli1dlings wen;: [ocat,ed .at lthe nOlt1th I;m:dl of Ithe siill;:, lllorth I()f Ih,;: 1;:Jdsl ing Centrc;:dlalle ]1,1Ianor 
bll illding andl norl.lb parking lot. Trit::hkllropbc!lrloll!i '1'1'1(:1:1;: sirllipped to the; slit'e, whe;:pe ilt is belli'E~ved Ihat 1l,1[dro 
Atlilltltlic tmillluriiactlLln;:d hex:llchlloroplil;:ne (of whi,[:h h';:Jtachloltoxil,nlthenl;: [He;·: 1and dlioxiinmre 
hYlPlroduc'ts) .. (JIIN:I~mliom. at ]I,~[e:troAllanlti·c Ch,;:mllic.:all Corporation (:c;'asl;:d dlLlriing Ih'E: Imtl;: 1960s or earlly 
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I 970s. BI;:lv.,el;:1lI 1952 and 19711., >kw England! COllilairwr COrrlPilll1lY oIN:ratl;:dl a drutn 1[I;:cow:liltiollliJrlg 
JillC iJ:illy alibi;: south ';:llIdl of Ithe mill ,cornpie), (irnml;:dliilltdy llIorth of t][II;: Cellitredak Mal1lor norlh parking 
Ilol}, C tWrrl icall n;:sildiul;:s W~~I[I;: dlllrnlN:dl or bUlr1rll;:d: priolr to druml n;:,e:ol1ldliltioTllil1lg. Residu,es assoc iClltl;:dl with 
drurn n~I;:ollldlillii(]][Iing op~~lrations may also tN: a source;: of cliioxin 110 Ilhe Siltl;:. ][111 1972, fire dle:~:troy~~d moslt 
prop~;r1ty :;:tn.lctlLln;:~i. Brook VlilliJlg,e was COJrl:l,tructl;:d! illl 1977 and CI;:ntl[l;:dlaie 11,1[anor wall, construclled in 
1982. 

Hisltorkal HI;:rial photograph:l' Ofltlll~: sit,;: wl~:re studi,;:dl e;:Klte:nsivdy by E]PA OUke;: of Research and 
[It;:vdopml;:llIt (lJSEPA, 2(N10) .. This allla]ysil~i 1[l;:ve:llll;:eJI vllll'ious types 1;:vide;:J]I;:e of wast,e ,d isposml at tIll;: 
site" lilliC luding P['l;:sl;:I1iCI;: of ,dJr1Lmll~i, staiilM:d ~ioils" gradil1lg sc:alr:~:., 1;:vidl;:llIcl;: of soliidland 1 iquid wastl;: 
mlallc~TiClll:;, Irlllb'lt'Jln~S of :~:oliidl Wl3lst,e ~md dUlrns, and surf::lcle irnpoundlllrll::nts,. Ac,;:ordinl~~ to thill' analysi:~:, 
'thl;: Imost slil~;l1iiJiicant arnouillt of wast,(:..reiClltl::dl aCllivlil]1 and the 1~;reilll,;:slt illn:illl e"lleJ]lt ofwas:t';:"'lr',;:l,at~:d 
:f;::altun!s 0111 Ithe sl.lba['l;:a W(;:['(! obseJrved fi'oln 11962 throug)tl 1970," Th,;!sl;: waste.. rd:Ji!I;:dll[;;:atur,(:s we:[',(! 
1::olllcl::llltJr:JLtl;:din Ithe cl;!ntralalvd southlelTI]portions 01'1111;: si1le, Tlrll:: histoJriical1 a,eriialllphotograLph:l: slrlow 
1;:vidl;:lllcl;: ofdrainage 11~:ad'iJC\g away fI'orn 'wasile;: disposall an:as to the WI;:st into Ithe '\'.'oolliasquatud(c:1t 
Riiv,er" <lind to tltll;: I;:ast to'warcJls the;: talilrae:,e. A. photogralplrI f['01r111 1979 shows cl;:ssation ojf'waslte;:··rdated 
actiivilly, and span;I;: vt::.w~!talli{)JrI al::ross tIi,;: pre;,v iously disturbed alrl::a:l: in Iltw 1;:~~lrIltral and south,enl parts ojf' 
Itbe siil.l~:. 

The Alkllldalle Darn 'was partially bl['l;:a<~:hed in '1991" re,dllJcing HII;: slllrlfiM:I;: wmt,;:r levd in Alle:ndall,e POIlld:. 
The dlaml Jt,re~:,ad1Ied ,e:ollflpll~:tdy in 21[)0 I, eXlPosillig rno:;:t of 1.ltll:: pond bottom adJial~:e;:nlt to Irt::sild'entiml 
Ipropertii~:s along Ith~: easllem bank of .AI'Iendal,~: Pond frowllI 199'1·2002. AII,endale Darn 'was n:constrllli;:t,ed 
andlthe Alle:nd,alle Pond '.lias 1['l;:s1:ored to its IPlr,:: .. 199 I ,el,evatlion in early 2002 as palrt of a norHirn'e 'Griitic,all 
l[l;!r:r\oval action (NTCRA) at 11I1;: sille (se,e St!I;:tion 2.3.2). 

2,,2,']: '1"I':31!lltIE: ']I'YlrI12: l3lmd E!llli.nrl:altI2:dl Vi[llhullml.~' 

Evi"kllICI;: of ilrlllpropl;:r lrIiistoricall waste dli:~:p'osall was disl::ovl~:red during constJrw::tiolli of 11 he alP:3lrt1rlllent 
,;:ornple)(,;:s" and aplPlfoxirnatdy 41[)0 drllI1rll:~i allid 6,000 I;:ubk: yards of I::ollltamlilliated ~ioil 'wl~:re re~rnov,ed flroml 
the: Centredal,e M:anor silte. Clvernicals that weir I;: 1P0h:ntimlly ILIsl;:d onslitl;: 'wl(!re id'~:ntijfi.,ed bast::di 0111 drum 
labels and inc luckd C:lIIJIStic:S, ha logenatl;:dl :lolvenl:s, PCBs, and inks. An analysis 001' IltIe: hislnlr-ic,all at!Jrial 
plholtog;raphs and gl::oplhysicall dillta suggests that :~:Olrille wa:~:tl:: m.,ateJrlial (I;:.g. ,mellalllkfiill andl de:bris) m:JiY 
stilll be presl;:nt in thl;: :l:Olll[l::e w['I;:a (T'fNUS., 20(2). 1'111;: locations of meophyskal anollrlaliies thnlt Inay b,~: 

nsso·cliated with wa:~;te: rnntenial an;: shown in Figure 5. Evildlenoe froml hi sl.olnical photogralPhs" sitatl:: JrI::port 
files :lind 1~;eophysi'ci3ilII~:slting ~itri()nglly sugge:;t that b1lllriied dnllrl11s mmy Ibl;: IrlJrl::~ienlt in :l:I~:velr:3L1 al['i;!aS ojf'the;: 
site (US EPA" 1999)1. Howev,;:r, tlll;: I;:xact naltun: and vollurne and nny '\~/aslte milltl;:rial n:]rlliaining n:n tlhl;: :~:ilt~! 

e:llllllliolt bl;: lrd i:libly i(kt'~:ITn ined without thl;: lLI:l"e of invasiv,:: rnd:hod:l', lnvash,~: rnelthods wouId lilkc::ly 
iw::rease: th'e risk of eXIPOS1lllrl:: of silte n;sicklllts and workers 110 I::ollltmllrllilllnnts allidl transport of conltatni,nants 
a'way :fi:orn tlll;: snun::e aJ['i;:a. 

:!.:!i SlJIlnIIlllrul.I'Y![lf PII'I:'I'iiolJl!l H":i!'111(Jillme~::!1 

Timl;: I::rilliicml n;1!I110 vall illctions (TeRA) and m NTCRA Iliav,:: be;:'en irnIPl~:lnli~!Jrllted nit Ithe ~;ilte:. 1'h,;:sl;: aCltilOJlS 
aJrl;: d.::scribed flJlrthe:r below. The RI Willlll;:vallJ1allc~ any sille"JrI::lat,ed cOllitamlillialliolrl thmt was not n:lrlllecliied 
by thl;: TCRA or NTCRA, and the~: FS wi 1I11::vnllutate tlll,;: :lid,equw;:y ofllhes·e al::I.ioIliS.aS pl~:rmaIM:Jrlt re:Il:II;:dlil::s. 

2.:!i.11 Tlilrnll~ .. ICl'iil:ku.1 Iftl::II1IOYl3i1 Ae::tiOl[li! 

A TCRA was condIUld:~:d ali llhe ~iitl::illl 1999 :lInd 2()iOO to ('I;!d'JICI;: Ilh~: inunedi:Jitl:: human he.allththn;:~11t Ito 
re:ddent:; on Hind Ill,emr the ~;ite:. Th,~! TCRA iilllc:tudl,(!c:I Itlll~: nJilllowing: 

R,;:rnov:lil of a]PIPJroxilrnalte:iy 6 w::res oflllw:leJrgrowth j'i'om thc~: main paJrI: of the sit,::. 
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u 	 Constnv,:tion of n!Jrldng in th,;: mlaiilll par,t of till I;: silte and in r,esideJlltilall areas adjloinlilllg; AIII,;:ndlale 
Pond to ![I;:sltrkt lM:CI!SS to pOlteJrl1ti.allly ,,:ontarn inati;:dl illreillS. 

u, 	 ConstnM:tion of an inlterirn proll;:<:tilv,;: ,,:illP' (IllIti;:rinll Cap 1\' I) lilll a If4:Wllrll;:rly v,'OOld,;:cI area 
irtllrlllediialtely Is~oUlth of Ih,;: Ce:ntri;:dlalll! MlaJtll:m parking lot (If; iglJlre 2}. Tllilis are:a is prollie to noodling 
andl had IllII;: hiigh,eSit ,;:onc';:ntrations of di'D).:in illilid PCBs in :'lJlrfacl! soi I at the sitl;:. 

..' 	 ConsltnM:tion of a si;:cond intelriim 'CIllJl' (lllllll;wimi Cap #2) be:twl;:I;:n th,;:I;l/oonasqwlltw::k,et Rill/I;:r al1idl 
thl! Centr,edal,;: IVlanor buiicliilllg (Fii!l;U1[1;: 2) .. This an!a is also pirone: to Ifloodillig Hind contained 
d.,evate:d cOlrlCI!lrltnlltiions of dioxin in mJll"fiI.i::I! soih (i.e., greatl;:r than 1 part pier billiiotli [ppb]]i. A 
f"lood conltrol bernl WillS abo cOIlIstr"LlI;:N:d Ito Irm;:v,ent i;:rosion of H]I;: I,:ap. 

.. 	 Plillcl;:mll;:nt of rip ralP alol1ig tiN: :.hor,;: of Illll;: lrliv'er to iIS,ollllt,;: I::ollltamuinalted soi hand ppeve1tllt 
,;:rOSlon. 

Thl;:se cOlrlltalrlllilrlilltl;:d I;,oil ar,ems and w;:ed for tJ]I;: I::alps wl;:re evahwt,ed as part ofthc; U:S:EPA R';:giolrl I 
ACltion MII~::rnorandlJlm,. dati;:dIIVlillY 4, 19'9'9" as .anu:nclll!d Septe;:rnber 13, 11999 ancJI .J UJIi;: 1" 2000, .and 'w,ere 
addresse;:d lJlnd'er Ithe TCRA in 20i()1[) .. Tlrle;: pri:rmIJf]1 pUIt]pOSI;: of IIII;: lilllll;:ri:rns 'Cillp:' is to rninirnize hurnHJtI 
,~:xposun! to COlrltaJrniwllll;:cJI li,oills. Evaiualti.o'tl of proll;:c:,·tiiv,ew;:ss fro:rn 1;::(pOsUlI',eto thoSI;: 1::o[]lIll1miilllalted ~;oi Is 
.and inh:grity oflhe;: ilnte:riml i::aIPli~, :rip Ifap IlInd c~:X.islti]ng [l,avl;:rnent .at the sitl;: w il:1 b,;: inc:lw:kd i [] !:tv;: FS IllS 
part of selll!I::tion of the e::ornponenl:s of till I;: lpi;:nnHltll;:nl: n;:rnedy..Anothe;:r TCRA ils~ undlelr ·consicklfationin 
2003 to ['leduc I;: Ithe ilrlllllrll;:dliah: hlllmaltl IH:llllith Ir:isk :Iirorn 1~:~'IPoslllrl;: Ito diimdn in tilii:lral::C:: soiils on Ithe e.aslt Is~idi;: 

of Ih I;: s.o LlI['l::C~ w['I;:a. 

2 . .:l'.:l~ NOIli·'Tilmlll! Clr'llltill::ali H,(:lrnlovul AI:ltilolll!l 

An Engillll!I;:ring EvaluatilO[]/COslt Analysis (EEiCA) was p,;:rfonned in 20{)1[) als~ th,e baslis I~Dlr a NTCRA 
'....... {TTNUS, 200Ua). The EEiCA ind:ucJ,ed a Is:tlri::mrllil:ill11!d hurnan health rislk .as:s:,essrne:nt and sClrl;:eltllillig 

,ecologicilll risl, as:.essrrll;:J1i1 (ERA). Thl;: s.ltn;:arnliiIM:d hlLllrlllHn IH:ililith Ir:isk aSiwss.rneltllt idenltifii;:dl poh:ntial 
hlllrlllalrl IM:illlith Iriisk~; to ['I;:siidll!ltIIts and 1['I;:crl;:atlioIllEllllLm.,;:rs of th,;: IPond balliks fi:ortl I!XIPOSlLlrI:: to site··rd:3111;:d 
chl;:rnicals. DlioKin 'was i(knlilfiled as th,;: IPlrJilltlillry ri ~.k drhn;:r, and an .ac:tlion lie'll';:! of I IPpb dioxin as a toxic 
,equival,ency q[uotilent (TEQ) was Is:,ellel::h:d as Illli;: IllClti.oJl kvel I~cllr Illll;: >lTCRA bili:.ed on th,e USEPA Offiicl;: 
of Sol id ';Vasl,;: :andllf~,rne['gl;:ncy H"esp0nl;I;: (IDS\!lER) Dipective 9200,4·26 {Approachesjbl"/kl\:ll"essing 
Dioxins in SOil,cll CERCLA and RCRA Siles" Aprill Ill, 1998). Thh, lVGtkm kv,ell re:p[',es l;:11IIs the 
r,el::ornrn,;:ndled startinl~; poilnt for soiil cleanups h:asl;:dl 0111 a 1fI;:sildl,ential eKpOSlllfl;: :;:ce:nariio. 

The: ol:~jecl.ivl!ls~ ofltheNTCRA al[l;: Ito 1) rnitlima1tC! IIlrl IJln:,II>c4;:ptabl,;: hlLlrnan h,;:alth ril:.k by Irl;:moving 
cont,lJrIllilrlilltl;:dl 1;011 fj·omPE:s iclenllia'l a11ldI1"l;:,(:n;:a1tioltlillllJlsc;: proper1:i1;:s on th'E: I;I/oon.asqwlltw::k,et Riiv,er 
f100dplai n behve:en Route 44 Hind Lym.anM.iill DUltn, an:1 2} llrlinirnize If';I1-r:lll;~r downsltrearn Ilrlligratioltl of 
contmrlllinllltl;:dl rilv,er sedill1rlellil, TIt,;: EEiCA diidl nol: addre:ss contarniwlltl;:dl Is,oils 'Within the;: mailn part of tille: 
:;ltl;: (ii.I;:.:, IlIt till I;: CI;:ntn;:dalle 11111anoir and Brook V illll!lmC: UIPilil"tmleJrlt complexi;::;). Th,e NTClftA iw::llLldi;:S Ithe 
l~olllowilngellelrIM!nts: 

II, R';:COlrlstrlJlcltion of the Alli;:l1idalll: DaJtI11 illilidl 1"C!:slorilltiolli of AI1I;:ndal,e Pond 10 pr,evetllt l'ulr1tlll1!lr 
do'wlrlls:trc::.arn 11r111~;ra1tion of site con1:.alrllliJrlllLIlI·t:;,. Tilliis acti011l wascompletl;:dl ill1. 1;:a1lily 2002. 

III Dellitli;:ati,on altld ,excavilition of,,:ol1il:aminallc;~dl soills im d,;:veJrl w::ti011l mreas on reli~idc::tltiial propl;:rtJies 
allong AIII;:ndak .and Lyman lV1iil1 Jl'oll.ds Hllld n:I::reational a'::CI;:S:i, lLPeillS along the: bank:s~ of Ithe 
ponds to rni rlim i;m:exposurc:: to sih:··l"dmti;:dl I::orltHLrniinants. EKclllva1tioitl of 1:h,e .alfl[C;:,(:1:I!d soi Is was 
GOllr1pllelted in 2002 and r'e:;.ltorwtiion of It1M: 11f:Jrllledimlted a][l;:as lis in iPlrogress. 

Deltaills rl;:gardi11lg th'E: NTCRA are: cOrl'tailrli;:dl iin lUI. Ac::tiion lV[i;:morandlLllrtl datc::d Ja11lualry 18" 2001. Th,;: 
l'rrCRA is bei11lg perl~:l1r1rIM:d by sl;:v,;:ral (Jif til,;: 1C,;:l1illfl;:dlull! IV[anolr poti::l1itJially respoltlsilblle pHlrti,;:s . 
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2..'1· S,1I111IUlll:Eliry olf' PI["I~'.'iilJilll!l [1ll...1~·:Sitii~::alltiloIlS 

(l'p(:vious: iill\lI;:sltigations alt Ith~! CelrltredakManor lftestoratliolll Jflrqjlel::t Siltl;: are sUl1IlmlarilzJ;:dl illl Tabllel. "........ 
I[J SElfl'.A has conducN:d a nillmlb,(:r of inve:stigatiions at tlrll;: site" illllclllJldinl~~ a prdiimiimlirY as:;.I;:s:;.rnenlt in 1986, 
sl(:n;:,ellllilllg; slitl(: inSI[H;:Cltioill illl 19''90" :;,jt~! illl:S:PI;:ctilon prioriltization in 1997, ailld :,m 1;:KpHnded sitl;: iilllsp~!I~:tion 
lilll 1998. Addiit ional she invl;:stigat ions welrl;: perf~~)lrlrIM:d Ibl;:tw,el;:n 1998 allld 2002 to hl;:!:te:r chara,e:t~!II'i;m: the 
site allld ,J,elliJII;:aile: the 'e:or](:.,entratiolrl:;. of diox in allid othl;:r :;.ite··re:lmt,ed 1::otrtamiIllHnts in :;.oil, sediiml;:nL, 
:;,ud::u:I(:watelr allld g)f'olllrtclwatl;:r. COllitaminaJrlts <ckt,ectl;:di onsiitl;: includie dioxin., !PCBs" chlorinated ailld 
arornatic VOCs., pollylcyc liic arornHtit:: hydrocarbons (If'AHs)i, and various rneltals. Alli lillliltialll;:valllJlaltiolll of 
the Illalture and ,extent oJf',~:ollltarn inatiion based 0111 the:~iC! dalta Ls I[nrovidl;:dl iltli Se:cltioJrl 3.2. 

Talbllc; I dl;:tai Is th,(: types of :;:ample:~i (:olle:e:t~!d alt Ithe ~iitl;: and Ow olrligiIrl:3111Jl~iI! of th,e data. A Illlrr;:],evaJlllt data 
will h,e used to ~ilJlppo:r1t the lfU/FS. AliI e:~dstilllg dat.a I~Dlr thl;: site (wilth Ithe exception ofdlata n]l[' sOlils 
re:rnoved IJlndl;:r Ithe NTC RAJ a['l;: 1;:ollrllPiikdllin m eornprehl;:nsivl;: dmt:3Iba:;.,~: andl gc;:ogrmpb ie iltll~~)nl1ialtion 

sy:;.tl;:m({iil S)t rnailntai][]l;:dl by 'U S,EIP.A. TabJ,e 2 I iSlts the: rllJlmbc;:r of samlPlles Clllll[l;:nt [yin the d.atalbmsl;: Jkw 
eadll dass of 1::ont:,ltll1iinanlts I~Dtr' varilolLs rn,edi:a in the sourc'e area/Alle:ndal,(: Pond ~1IrI::a" Lyrnalll 1111[illl an!a, 
allMI a.r'(~;31 downstn!am of tlH~ LYI1ll:31111 IVliU Dalflll. Aclditi.onal dalta c,{]IIII~:I;:II(:d :,11. th,;: :~,ilte (Se,,:tion 4J) 'will b(~ 
mdkl,(:d Ito Ithe daitabas.I;: andl uSI;:dllin the RI/FS .. 
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This :~:,ect;iolll preseJrl1ts tII4;: lillliitiall,;:valuaitiion of tiM: CI~:nt['ledaI4;: lV[allior Re:~:tor:lit:ion If'II(~j eel Sill,;:, iltll::lud.il1lg 
the: CS1V[" dc;:sclriplion of tII4;: lrl,lltlllJrl;: illllld extc;:nit of':(lJrltaxlllinat ion, prdlilrninillry assc;:ssnwnt of ]pot>ential 
hUlman h';:Hlhth illilid e'Gollogical1 lrisks" iidl·(:ntification of pr,ellirninary rerned ial aill,;:rnatilllt:s" and. pn!1irninary 
id4;:llItlifk:atilon of ARARs. 

JJ Plr'IE:llilmliil]l:lIlr]' COlllc::E:IPtuul Sil<E: .M[ollll!l 

The CS1V[ ide:l1:tlifi,;:s pote:ntiia[ SOlllr'Ge:s ofcontarninmtiol1l, rdleas4;: rm:chanism:;., cOIlltamiilllatl!d m4;:d:iill mllidl 
IGontarn inaJllt IIransport rnechmni:;.rns" c;:Kip'0:~:Uln;: PilltJtlways, and polle:ntlial n;:c't:ptolr:~:. Tlh,;: CSM proll ides a 
lir;:u1rIi;:work 1fbr d]wracte:ri:/ing thl;: mlov,;:rn,;:J1l1 of O(JIultalmilnant:. at t.h,;: she andevalwlltil1lg; pot.lt:ntial hurniul 
h';:alth and ecologlicall rilsks frolrllll;::qJlOSIJlr,e to ',:oI1lLarn.inatlion. Th,;: 1Pr4;:limil1laJry CSM Ifc)r Ithl! Sill,;: is 
d,;:sl::rilb,;:dl bdow .. The: CS1VI wi 1IIIb,;: Ird'iw;:dl thrlDllIgholJlt th,;: Rl[/FS plroce:;.s based on additional data 
,,:ol[';:clIio!U (Section 43) andl dc;:v,t~lloPJnenlt of.a h,t:ttl;~r llmdc~:rstalllding of th4;: s.it,e. 

iu. dl;:sc::rilbe:d in SI;:cltinn 2.2,. pot,t:ntiilll lliistoril'Cilll soun;,t:s of COlrllta:rnination at ttVt: siltl~ indllld,~: irnpln:)I"~:1' 

st.olri~l!~ie and dislflOSilll of dllelrnkals in cJlnJ:lns" sltod,piil,;~s and sllrl~ac<e im()«)llmdm';:lllt:i~. Thl;~S4;: actilvitks 
appear Ito hillv,e 1)11(:1;:111 c::on,::elltnllt,;:di :il1l ltllie c'~:l1ltwal IIJtld SOlJlth,;:rn parts of th,e SOlUI,:I:: Hipea. Chemlkals WC~:rI~: 
.appaln;~l1Itly lr';:],eaSI:d dliln;:ctlly to the grolllnd, bu.l'il::d., ancJI diisc:harg(!d dire:cltly to thl;: '\I\rooJrlasquatuc::kl;~t: Rivl;:r 
.and IPOS:~:ilblly th,etilli Inl ..cl;:. 01tllll!:r' l1rlat,;:rialls 1['l;:Latl:d to ~.it4;: operations Wel[l;: also Hlppare:rJItly buri,;:dl on Ithe 
silte (e.l~~. metal and con!;.tructiiol1l c:le:bris such n:;. brkks and asphalt). 

Din;:cll in1filtnlltion of chelrnkals and k:w,:hingthrolJlgh tl]l(: groundl :;.'lIld:llCI;: le,d to th,;: 1::ontilll1rliilllation of 
surfa4::I! and sub:'lJlrface soib, IPlrimari I)' in Ithc! al['l;:IMi thllit are cUlrn:llItly b4::rH~Hlth Intelrlm Caps II 1 Hind #2. 
Locallizc~:d gro'llndwillt't:r '::ontarn inilltiolll has illb:o oc":urred,, partiicllIlla:dy on the we~.t. siide of ttw Brook 
Village: parlk:il1lg llot in thl;: vilcinity of\!ldIM.I~\l··()l5S: (TTNUS, 2{)02) (Figure 2). ][)llscbal"l~~e ofdM:rllicals 
d ire:Gtly ilrl1to the riv4;:r, pl[)ltc~:ntiial oVI;:r1allldI1flow of dlll:1rl1lkHl!:;. and eJrosiolli illlHl transport of conlillmilnlatl!d 
SOUr'G4;: illr,eill soils Iby surface rUllioff resulted in sc:d:il1rll;:l1It contalrl1iiniJltiolll lilll the ac!jlw::enlt lrivelr· and ponds and 
tillilracl;: on Ithe I:aslt sick: of the: site .. Disd:lal'gl;~ of,t:ontmrninilltl;:di grolJlIl«l·wateJr milly also ,contrilbute to 
surfal::I! wale:r ilInd s4;:dlimlent cOllitamil1lalti,on" IIOllrtii';'lI:1Illt'ly in IIhe "kin ity of ·W,elllll,1['VI ,·05S, The breach of'
thl;: A ll'encla Ie: lDilll1rl in :I 991 and again in 200 I appuJrl;:l1ltly lrl;:sulted illl th,;: downsllream transport of 
contarnin:JItl;:di :;.,;~cliJnen:t froml AH,ew:lak lPond to LYllrlillllllV[iill Pond and possilb:Jy downstl'eillm of til«: Lyman 
M:i III darn, and Id'i th,;~ ]pond IboUOJrllI s,edilme:nts (:xpoS4::dl illS floodplain ~.oils /\lIendilik Pond was re:~.toin;~d 
to its original J!evel in early 2002.. 

It I:;. pn!:~:lIltl1led thillt. cOlrl1tarni nated ~.edim';:l1lts 1:lIl,'\II;~ ial;,,:urnu1]allc;:d in dlelPo~liitional are:as of tlH: 
\1~rool1lasqllatlll,:ket Kivl!W., It i:;. nol known Whl:thl::][, ,;~olnltaJnirmh~d sediim4;:nts pre:;.,ent:ly are be ing Irlilltillrally 
burie:d by ckaw;:r :~~Iediml::nt!l., OJr whelthelr Ih,;: !l.I~~dirnl:mlt h,~:cjlil1l ckposiltio][lilll a;n;:as of the rivl;:r is :.tabJ:,e and 
re:~~is.ltanl to '~:rosiion. Se:dimlentsrnay be ,eliocJIl!d IIlrId ][~~~c:listriblJlll;:d Iby hli!~~h rilll;:r flows, and dl,elPosit,ed on thl;: 
l'iV4;:1' bll:nlk:;. Il:nd in th4;: ,lldljac,ent 1flloodlP;lain dlllriilllg fl.ood 'eveJllts .. Contwrninillnlt:;, in surnlJ,:e rUl1loff abo cOlLllldl 
have aC4::u:mlJllated in low··llying areas in t.h,;: Itn.illnll::I! on th,t: I~:ast siidle of ttl,t: soun::e a['lea, 'wilth IPOSlt·· 
d..eposlitiol1lal :n;:working by flood Vl'llters and 1:lPlisodi,t: flow .. [It is possible: that SO][l11e alrl1:hl'opogl;:nk: 
l',e'Wolrking milly havl;: OCCILIlrr4;:d., .aHhough hii~.t:o]rk:.all i!ll:lrial pholtog['aphs indkatl;: Ithalt liltllh: act ivity 
IIlPpal"ently took plal::(! i:n t!hl;: Itai:lnu:e. 

Figllllr4;: IS p:[I;:s4;:nt:~, tJl';~ 'hllllrl1illirl lu:alith CS'M jt()l'tlM: si'lc::. If'otential'ly signiifil::anlt ifllllrnan h,;:a.lth C::KPO:S:llir<;: 
plllthway:; ind.lld,;: ingest lion of ,::ont:.arn inat4;:dl jrish or '[Jlthew aquilltlic I i1fc;:, .and IPot,ential inaclvelrltenlt ingl:stion 
of and dlerrn.all cont,llclt 'with 4::ontal1rt:il1ialtc~:d baJrll:sioill, ~.urnll::(! wat4;:r and s4;:dirnlent at :;]14;:. Th'e SCO]p4;: of thl~: 

\."""., b.asl;~liw;: hUl1rlilll1i he:allth risk a:.sessmlent (l[nHUtA)I~D'W Ih,;: :;.ite is disclI:;.sed in Se,::tion 4.3. I . 
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An ecological CSII,1[ I~C)lr tl~II;: :s.itc! is provickd in Figun:: 7. In gl;:IM:ral" iJlq]u.atk 1rI::cq)t.olr:s. (i nclud ing 
ill1lli,ertelbrmtl;:s and Iboth dc;:mersall allidl pelagic !fi ~.h Slrli::cies) 43lr,e ,exposed to cOlrltalrniniJIl1lt:i. in sl::dlimlent al1ldl 
sllllr:fillcl;: '\V.ateJr viHl di.r,eel. conltal::t, dire;,::1: ing,;:stion, or by ,::onsUllni.ng pr,ey items ltiltmt !have bioHlcl::lJImul'lHted 
COrl'tllllniinants. S,ern i··a,quatic: re,cl::ptors (including mammals, birds" n;:ptiik:s,. and alrl1lll'h ibians) IlrllllY be 
e:"pl[):i~ed .as a resu It of incide:ntllli inge:stion of sediinrl4;:nt con:i~ulrlllptliol1l of'w.atelr, or ing.esti!on of 
contllllniinated pr,ey. ']['e!fl['l;:strial itlvl;:rtd)raltc;s Hind wi Idlli:fi:: Ithalt Ipn;:y 0111 th,e:;.I;: sp"eci,;:s may be exposed to 
contllimiillHnt~. in floodlplmin soi I d ire,,:tl), O!r by inge:~.t.ing contamilll.ated pJ'l;:y. Th,~: SCOIP1;: ofllhc;: bas,elli nl;: 
e,collogic:ai !risk .as:i~'essment {llERA) Iri:,.. Ithe sitl:: lis disl::u~.sed in Se,ctiolrl 4J.2. 

'l' .•~ 
.)..~, 
Th,e I~Dlllowing is an iJrl]itilll1 C!'ValiLlllitiolli of the naltlJlre and '~:xt'::nt of eontHimilll.ation hasl::dl on dala ,c:olll;:cltc;:d at 
the ~;ite: :fi'om 19'9'7 through 2001. A "ktaiil,::dl illnallysis that linlc:llud'es all dalm collle,::t,ed 1~~lIr Ihl;: Rli 'willi bc! 
providc::dl iin th'e R[ r,eport. 

;!i,:;UI Soiil 

Soiil smllrlplliJrlg ,dlf,:wls iln til«: ~'OIH',,:e lllr'em havl;: Ji:,,;:us,ed on c:JrlllLrac::ll;:rizing HII:: dil~.tribution of dioxin, 'wh k:h 
WillS idc;:nillifil;:d as thc;: prirna:r]' c:ontam.inmnt of c:onc,~:rn in1:he l-lIealth ConslLllilationfi:llrtirrc;: site (U.S. 
DI::paJrtllrll::nt of lHI::alth andllHlLlrn.an S,ervi<;:es Agc;:tl'c:y Ji:)J" Toxk Sulb:i~tillncc::~. andl Diisc;:a:i"e H,;:gistlry [ATS.DRJ, 
19(9)1. A SlJlb~'I!lt of soi I samlpks wa:s, also analy;m:d :fi:)J" (lIther sitl;: ..r<ellalted dll;:miic:als. Ekvated kve Is of 
elio~, in, PCBs, 'll'OCs" SV()Cs, anel s,elled,eellrilletais have bel;:n lidlentified in site:: soiLs. IDiOltin 
contHimiinHtioJ[l is: wiidk:s;rllrl;:ad" with \'evels up 1.0 140 p'pb in ~'Illrfaee soi l. Conc,::ntrations in subsurlfivc:c;: 
sOlils mre generailly 10'0111;:1' (1[1' Group, 20(0). Totilll PCBs, tOllal V(]ICS and total SVOCs hlliV'~: hl;:en 
m'~:aslllred alt conlcc::ntlfilll ions up 10 'I ,].00 p~lJ[1ts p,::r Irillill ion (ppm)" 10,000 !ppm, allidl 1,800 Plplrn, r,esIPI;:c1tilv,elly 
(US EPA" 1999). 

lDimtin concentration d.ata ~1IrI;: Itypical1y report,::cl on an lindividual cOlrlgc::rH:r h:llSiis and cOllvl;:rh:d to a 
::~,l,'i',:t:..h:1:radlllolroclih';:Illzo..p..dlioxin (TCIDD) TIEQ I::oll,c:e:ntratlions. As Illotl;:dl i~n SI;:cllion 23.11, a 
prdlillrllina][), c:lleallllJlp I'~:vel of I ppb dilO" in as a TEQ' should be used I~Dir r,esideJlltialllPrope:r1ti,es (USEPA, 
1998). This cleanup Ilevd was n::comrnendc;:d as th'e has:is li:)lr the: TC RA in thl;: :iOlllJrce alrl;:a (ATSDR, 
1999). Fiigul'l::s g llind 9 show Ihl:: Iloc:atiol1ls 'whl;:re I.hl;: dilo"in TEtQ e)('c:e,ecls :I ppb in th,:: .Ildllelrldall;: andl 
tyrnan 11,1[illll :lII'c;as" respel::tive\y. In the ~'OlJlrcl:: lllr,ea, most of Ithe soils with dimtin TEQs '~~x,;.ee:ding 1 ppb 
mre found b,ene:ath th,e intenillrl Cillp~. (:i"edi rnelrllt datill ilIre summari,~e:d in Section :I .2.3). 

,][,h,e dis.tribwtion of di{)~dnin Illite lai Irace liS sho'\~ln in rnore dleta.il i,n FliguJr"~: 1 0 .and lis d,esl::rilbl;:dilll cit::lai I in 
the Interirn Dmta COHI::CltiIOll 'I/I'ork Plmlli (Baud Ie, 2002a}, Bric;:l'ly, th,e distrilbution of dlioxin l~;n!ah:lrthml1i 
I PIPlb T!E.'Qilll the lai Iracl:: lis patd~lY allld discontinuous. Additiiorwll data c:ol1e'::h~d as part ofilhe llllltl;:rirn 
IDat.a Coll,ec::tion e:fI~olrt {S,ec::tiolll 4.1.4} will1lbe:tltc!:t dl·e:fiin·ethe: horizon"tilll and lil;:rt ic all dilstrilbuticm of dlioxiilll 
lilll the lai hralcl::. ']['h,esl;: dmta 'willl be report,::dilll th,e R1 

lFil~;urelll shows sourcl:: ilIn!a :i,oill sallrllPllc! locations illl alrl::a:;: lo,c:a'tc::dl ullIdl,er ,existing Pillli,~:d suri:E1c'es (i ,I!., not 
llocat,~:d uw:lc;:r th,~: int,eriim soilll::a:p:i~ or lilll tlH: tai'lrw::e). Swmpk Ilocilltions shown in n!dcorre~.pond wiHI 
samlPlc;s talkl;:1ll undler ,exiisting lpmv,ed surliElc,~:s froml 0..2 1ft Willh ,cont.arllinalllil ,c~cll1icl::I1JtJr'ationsthal. e itlu:r 
I::)t,c(::ed thl;: Statl:: of lUI ode Island dlin!I::t exposure criterila for re:i~idc;:rl'tiiall soill~. at cOlllltarnilnat,ed silte~. 
(lRhodle Islandllftc;rnedliwtiion Regulations Rulc; ll:.02.B), 01' tlu: 11'1'1::1 il:l1iiwlLIY Clearmp lievc::l of I IPlpb TE()' Iri:1I' 
diloxin {U S,E:fl'A, Ii 998). Sallrlplle 101::aili{HI:i~ with shaillow soi Is exee,;:dling Ithc;: Rhodl;: bland dlilrl;:ct ,exposure! 
I::riltc;:ria illre conoentrHted in the Cellltredall;:Malllor north .andl sOlllth parlk:illlg liots" illlltholJlg;h shaillow :i,oilis in 
s'~:veraillocml.iollls at th,~: Blrook Villame p.arking 101 also ,exc,eed dlirl;:clt '~:xpo~mrec:riil'::ri.a . 
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::L.2.:!: GI·m'llnd.wmtl~ r 

Glrollmdwatl;~r irI1lon itoringw<elll locatiiolll~' at thl;~ siltc! aJ['I;~ :shown in FiglLlre 12. A SOIJII'CI:: illrea Invest igalti:o[] 
1::ondul,:ted in 2i[)O I (rn';rtJS,. 2002]1 illlidk:altc~d HIHlt sil!!;n ilfi.'Cilllllt groundlwalte::r cOlrlltarniltlation at th'e sitl:: iis 
lirniltl;~dl to th,e II icinil]1 of 'W<elIIII,fW .. 1[)5S on thl;~ 1;~asll;:"11i Ibilllllk of tJwl;Voonasquatuckl;~t Rivl:~r adlj.aoent to 
Ithc! Brook Vi Illagl:: jparking 'lot. High 11;~ve]s of clhlloriJrlmt,ed :~:olven1ts and! cliiO'," in 'wlere cietc::ctc!d in sarnph~s 
Jirorn th is wedll, and nOJrHl.,qw;:ous Iphmse: Iliquid. (NAlf'L) 'was l~ouw:l illl sulb:;udilICI;~ soill samlPlles. 
Te:tra,chllol'o,;~th,ene (PCE} was (kt,ectl;:dl iin SOJrlU: {)of tlh,;: (kelP,::r n1oJrl]il(lIrlilllg, wedlls ,ellsewlven:: on Ithe siill;~ at 
1::Olllcl;:nllrmtions in HII:: hundlreds of parts per billlion, and lower concentrations of VI[)CS we:r,e d,etect,ed in 
:i,arnplc::s :firorn sonu: or Ihl:~ sh.alllo'w 11rloniltoriing wdll!.. Trao,:e leve: Is of se:II,eral other cOlrlltarni nants (I::.g., 
]phe:nols and dioxin) we['l~: aliso ddl;~ctl::dl iin sorn'~: snJrl1ipll;~s. 

Theextc!wt of shaHow groundwatelr cOlrlltamtinmtiolll illS d,din,;~d abovl:: was 'confiml1led by a USGS sltudly 

using vapor dliftiJsiolli s;arnplc::r.s dl::ployl::d in tlhl;: '\/V'o'(J'luasquatuckd RivI~:(" taillracc: and Allendal;,e Pond 

(USCiS, 20i()oi()).. Tlrtiis SUil"\lI;~y lidlc!nltifil::·di tlve SI!I;:paJ~~I:: oJf"VOC·(:ontilimilll.ated grol.lnciwatl::r along a soo··n 

stretch ofthc! 'Wi()OnillsqIJlaltuckl;~t Rivl;~r imirl1ll!diialtdy doww;ltream of 'V\',;:I I M\V..05S (Figure 5]i. 


An addill:iolliallr'oILmci of gT'DILIJrlI:lwilltl;~r sUlrl1lp'le:~. :firorn allllrl1loOnitolril1lg we:lllswus coll,ecll;:dl :illl (k:tob'~:r andl 

November 2(]l02 as ]pillrt of tIM: IJrllte::rirn Dala COUI;:t:ltioOn Effi:)]"1: (Se:ctiolrl 4.3.3). A II! sallrl]plles wl;:re analyze::d 

Ifi)]" V'OCs., and HII:: :;arnlPle Jfi'om M:\'~' ..05S al.~.Ct was anmly;m:dfi:>r diOldn. Thc!se duta wi 1IIIbl:: pre~.e:nlte:d in 

th,e Rl relPort. 


:~i.2,,:!, S'E:llliillllll:lnll 


S,::dlilrllleIllt swrlllpk: locations for dlioxlin ana:lysis iilll tIM: Alle:ndaJ,e .andl tYItl1ian Mli III ar,ems an:: shown in 

Figure:;. Il: :31111dl 9. Dioxin TEQs e)~t::e,~:d 1 ppib in much of the Allendak iPond SC!dlillr1I::l1It (ilt shoulcilbl;: noted 

that lthe pn:'lirninary (~k;]Lnllp goall 01[' II pph fbI' rc;:s.idl;:ntiilll soi Is will not 1I1Ppily to rj\ll:~r andl pondl sl;~dirnc;tI1ts.; 


c:kanllllP goals. fi:>r sc:d:iI1rli;:nt willi Ib,;: dl::vellop'f:d Ibmsc::d Ol111the re:m:lts of Ithe HERA and HrIHRA).. 

SlLIbslLldilICI;~ dmta indi,eHltl;~ Ithat dioxin COw::I!lrlltralti.oiU:i: 1U',eh ighest in sluf::ICI;~ secliiml::nt. Dioxiin 

con,c4::lltJrHllions .are Ilower in thl:: lLyrnan ]1,1[ill IPoncJllthuJrl in Allendillll;: Pond. 


AI::colrt:l!ing to a SittJldly cow:11.lI:tl;~dl by TTI,rUS 1(2000b)l, ·(:onclentrations of dioxin (i .e., 2,3,},,8·TCD1D) wer,e 

Ifi:lUndl to be: higltll;:st iin deposiltional wl::t.Iand aJrI::aii: of A llIew:lale: Pond, [lnd dl;:c:n;~ased wilth distalrli::e 

downsltn~:a11rl of th,e sOlJ]rce are:a. JFUlrther" lthe l!lIe!:'I1i!ll)f:d dliclKiJrl ,c0I1Icl::l1lllralions :appe:ared to be lim ited to HIi:~ 


uppC!lr' twoO n!I;~t of :~:,edillw::l1lt, based 0111 llilrlllilte::d dl'I:I;:P ~;i:LmlPlIe:~: colilecll;:dl. DiloKin '(:OllICI;~ntrations found in thl;~ 


:liqu.ati,:: sediinrli::l1lt:i. oflLyrnan ]I,1m] al1ldl Allendall:: If'onds r.anl~~c!d up 1.07.7 ppb andl 110 ppb, re:ilP,;:ctlive'ly. 

SI;:dlilrnC!Illt :~:H1rl1iples I;:olkclte:,d fiJlI"thl::r downsltn!immult Ithe~ 11,1[antol1l illlld DyeJrvillle a['l;~as getJ<eral!ly contaiw;~d 


IloweJr cl[)lflcentraltions of d:ioKin, wiith only 2 ou:1 of 16 sallrl]plle:~: co ll,ecl,;:dll::K,ce:edling I IPpb (TTNUS, 200:1)t. 

(]ltltll;:r 1::ontmmiil1lants 'wlere: illl:~:o f()IJllld in thl;: Ir-:lVI:lr' !;I::djm'~:nts, iw::ll.ldi ng PArIs" oth,er SVOCs,. pesticicks, 

If'CBs,, mild rnl;~tab. A,;:cording to TTNlJS (20(]l(]lb)" PCBs, JrI;:por·tl::,d as Arodor 1.254, we::roe ,ckt'el::tled above 

ba,ekground 11;~vc! Is in apprOldlrllla1tdy Si[)l!,C, of Illll;: ilUlIIMllti ,(: secliiml;:nlt smrl1lple:s I::olle:clted in thl:: study mn!a, and 

nllllw;~d IlIp to 2,,4 Hl ppb. Rel::emt lrllIC!aS1LIn::ml!:nlts. ·oflf'Cm: I[as A.rol;~lo1r'.) ~.llI0WI!dcortlparalble resulits" with 

If'CB 1;:OllICI;~nllr':ations ranging up toO 3,250 IPpb ancJl2,.:;!11 0 pplb alt All,endalc:: :lind Lyrn.anMilll Pondls,. 

respe,::tivdy fMACTEC" 2003a). Aroclor 1254 Wi!iS 'Iltll;: domil1lant If'CB irJJrl::se!:[]lt in the IvqlLlatic s.1;~dirnents; 


howe!vl;~r, k)'\~wr le::\lI;~ls of .Arodlor 1268 WI;:rl: also d.lf:h:I::t:I~~d, and JI;:pl'e:;';mtl~:d approxirnatelly 15(~1(, on 

a\II;~ra.w;~ oftltll;: total PCB (]VIA.CTEC" 2003 a)...AdldlitioJrlHlI Chillnl(:tl;~riza:til(}n of s,~~ditnc:lI1t in Ithe: ponds willI 

be oondlLll::tl:~ejl illS part of the RI (Se::,ctioJrl 43.5).. 


:li.2A· SUI11'1fllll:IE: '~;~~'i811tC1:" 


StIJI·dli,::sGondIJlclted by TTNlJS (2000a" b) :i:hO[l'wl~:cjlltha:t slJIrfaoewatc!lr sarnpll;~s ·(:ol!kcte:d 1fi'om the: 

'\I,'oOlrlillsquwtw::k,;:t Rivl::r illnd its tl'ibutalriies C::O:n1tUiiJrll~:d. cJlil[)xiins and trac,es ()frnl~:talls, PCBs,. pc!stie:idl::s :and 


.....................................................................................................................................................................·································;il·liirli~·I·i:I·;:;:'·'·'·I·'·I·j·;:;;,·,·,·[j·;:;;········· 


1!!,,1,' [:1(1: ~:., h:•. 
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seli;:cltc~:d SVOCs (i .. e., hi:; [2, ,;:thy:lhexyllj phlthalate;: and ph';:rIol). Approx imatdy ha If of thc;: sallrllplle~s 
contail1ied 2.,3,7)!··TCDD, while only ow;: :;.urtillcl;: waN:r sart1iplc;:~. (:ollltairwel PCBs .. Dioxiilll conl~:etltratiollls 
ranged up'to 12,740 Pl~;ll,. The highc~st dioxin conoentratiolrlwa:;. kilJlnd in a sarnpll;: fir 0 IrIlI a Shilillow anel 
~.tagnanlt IPortion of tlrli;: tailirHcf:eillst oj[' Ce;:ntre;:dalle Malrlor (1;:stimlalte;:ld as 12,740 IPg/L). The: Illexlt lrllig]u:slt 
dlioxill1: cow::elrlltralti,on was nll;:asur,ed in a Salrlllplc:: 1fi'om a shaillo'w, lbillclkwatler area of Alle;:ndalle Pond 
(e:;:tiillrliJIt,;:d illS 4,,(JinO pg/l,jI. Dioxilll was d,;:tectl;:dllin sur1fiN:e;: wat,;:r salrlllll'le;:~;llrorn both the;: Alh:nelale;: ]fIond 
alrld LYllrliJlIli IV[lill Pond aJrl;:as, although th,;: Ihil~~lu:r IC:Olll·cl;:ntlrilitionswelrl;: J;:mndlto be: assoc iatl;:dl with Ihl;: 
shaillov.'e:lr walter andweltlanel 13lI'eas of Al kndal,e Pond .. 

Thl;: one:: slLIr1fivc:c;: willl,;:r sarnple~ that conltained PCBs WillS Icolkcltc~:d hom the taiilirl:1CI;: locatiolrlwilth Ithe: 
highc~:st dioxilnl cOTII::enltratilon. Pest icide.s wl;:n: foulrld at various localtiolrls throughout thc;: site" and We['lf: 
mot Iimit,ed Ito dc;:posiltioitlal aJ'l;:as. This suggoeslts that the;: pn~selrlce of pe~stic:ides Irlliay Ibl;: a In;:sul t of lawn 
I:n;:atml,ents w;:arlby. JRc;'sulits froml th'f! rru;,tilils fl.n;aly:;"es suggl;:slted t.lhat th'f: sOlln;;e of J:nletais to thl;: S'llr:!;llcl;: 
watc;:rs 'was naturall (TTN1I S, 2000b). 

A USGS stilldy llI:i.ing vH.polr di'flfi.lsiioll slllmpl,ers dl,eploYI;:dl illl tiM: 'Moollms,'CjlLl1lrtw::k,et Rivl;:r, t.aillirlllcl~~ andl 
AIIII;:Jlldlaie POllidl provided a q]UlHlliltatiiv'e indi'Gator of surface Wa1tc~:1' c:onllarnination Iby V'Des (US,(iiS, 2 (Ji{JIO}. 
Vapor diiffllsiolrl samlpliing results ideJlltiJic;:d th,e d:isc:harg~: of VOC"coJlltarni natled groullldlwwtc~:r along III 
5(Ji(]i .• fit stJrl;:ldll of the 'Woonasq]uatucket R ivc:lr on Ihl;: WI;:St :; ide: ofllhe Sitl;:, and anothc;:r ;w,nl;: of 10'1111;:1' V()iC 

J.eveis south of lil1ltl;:ri,rll' Cap # 'I. 

Priiol' to tiM: 200 I BEHA, iIlVI;:stigllltiolll, liimiltl;:dl datill wc;:re aVHli1ablc~: to assess the Illalture and extent 01f' 
conltarnil!lation in Ibiiotaflrorn thl;: :;,{]'UlrCe aJrc;:a alrld downsltn:am IOI::a1tilons. lllll 1996, U SEP,A c:olllel::h:d fish 
tissue dlata frorn ItwO areas of t!hI;:lili oo:nasqualtuclkc~:t Rivell':Vallky Stre;:elt amdl Srn.ith Sltrel;:t. Sunfish 
rnllscile and offi:ll tiSSlll;:S (thre:e sa:mpll;:s of emch) v"ere analyzc~d in tlbl;: Vallky Strel;:t smmple and If:c;:]·..·.... 
rnllsc'le and of'f::tl tiSSllif:S (ow;: sam.plc~: of I;:ach) we;:r,e analyzl;:dilll the Smith Str,ee;:t sarnpk. At bOlth :;.ite:i:, 
pestic::idl;:s, PCBs, and various me:tals wl;:re d,et,ec::tl;:dl illl. 1fish tis~;lJIe. In 1999" Rhod'f: bllllllid De:partme;:nt of 
l(-kalth (lfUDOHO I::olldw::tled a 'fiish Iti ~.sue study ilrl the vic::in i1y of Cenllredal'e Malrlor. ,][,iS~>lJle::i: 1fe:w!i:lI.lr 
lillldliviidluall 1[i~;h (two e:ell, onl;: lPlLlrnplkiin~;el;:d, anel one blw;:g:illl) we['l~~ analyzl;:cl. ']['j:;.SIM:S wC~:I',e I~Dllmd to 
I::ollltain dioxins, I'lllram;, alrld PCB:;.. iFllI1ith'er disc::ussioln of th'e natllJ'l;: al1ldll~:Ktc;:llt of cOlrltalminllltion Ji)undl 
lilll lbliota 'III ill b'f~ plrovidl;:dilll the IlERA (SI;:clli:on 4.3.2). 

::1".;1 lP'I'CE:liilrllli lUI I'Y Idl:III'liiJfilll:m1tiloU of H.lI:lnllil:diillll Altll~lr'llllllti"'C~::!i 

BllISI;:d on th,;: pJ[I;:1 im inalr), ass,essrnent of tirlc~: natun! alrld ,;:xt,ent of I::ontillmiinaitiolrl .ancJi potelrltial hlJIIlrWln 
lhl;:alth and ,ec::ologkCllI risiks,it i~. 1;:li.IN:c::tl;:dI that HloGtion 'willI be requilr,ed ilo addlr'ess sit'f:..n: latl;:dl 
I~:ont;allrl illialtiOlrl ilrl souJ'I~:e lJ,p;:a SOill:i: and ilrl se:dJime;:nts loc::alted in Ihl;: '\ill' oonasqualtuclkd Rive;:r, indw:ling 
A Ille::rIi:lak lP'ond andl possibly Lyman IV!li! I Pond, SPI;:C i1fi,c assumptions pf:gardiing; thl;: lrisk 1I1Ianagf!JrIM:nt 
stJ['atl;~gy 1[e))' th,e ~;ite ilndlud,;: the: f()l1owing: 

'" The~ a:['l;:as lMldlrl;:ssl;~cJllin timle criit.ical removal actiolrl:;. (i .e~., t!hl;: :;.oils bc;:n,emtirltirlc;: iintl;:rilrlll 
prote(:live caps ancJi III pl!alrmed al::t.ion iin thl;: ltaillrw::e on the ,east sJidle of th,e SOIL['I::e CliP;~Hi)t wc;:re 
SOUP~:e~:S of I::onlamllimmt rdc;:a:;:le andl rn il~~rati()1rI posing llJn;llcl::epltahle: hurnan health risk,. and 
p"f:rman~mt c:k:alrlup altc;:rnativc;:~; will Ill;: I;:vallualted in tlrlc;: lFS. 

.•• ComtmrninClillt IGOlllcl;:llltratiollis in :i:hallow soills t(i.lf~,., le::ss Ilha:n :1: n de:I;:p) be;:ru:atlrl tlrle;: Cc;:nllrc~:d:ale 
M:aJlor north and south parking Ilot:;.., Illnd in a ft:'w IOI::a:tiions iilll t]",e Ellrook V ililage parking lot, 
exc::.ec;:d! IfUwdl;: Is'la:nd din::I(:t C;:KPO:i.lIJ[1;: criteJrlia, andl allte:J1native~; :[br IPrc;:vl;:rtting dill'ec::l e)qposllln;: 
t.o thc;:se: soi ls wi III bc~: e~\lalllatlf:eI jill l:h'e FS. 
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.. 	 Contillmlillialted subslLlrjfillC~:: soil.s iill: tll'~: vicinity of \VeIlMI;V.,[) 5S willI h,~: actlive.ly Ir~::m~::dliillh:d if 
tlH: I'll dl'et(!:rlrlllilrl~;:s that tlll~;:Y ape aetiing as HI cOrlti n II ing soun:<e of contalrnitrlation !to !the 
'II\IO{lIrlillsqualtuck,;:t Rivl;:r via contaminatc!:d grolltrldwillter diiseharge, 

II Be'GillllIS(! thl~: primary sources of cOlrlltllJrlltitrlilltiolli at Ih,;: :5,ite have be';:n I::ontlrollkcl, subsudil.<c~:: 
soils 'willI not contarniwlltl;: grolJlllld'w:atmrto li::vdls !thalt .an!: highe:!' th.an ai.peilldy ob~.erlll;:di. 

II IIJiOJdtrl alPpe:~lJrs to be tllll:: IPrimaJ]1 rislk odiriVI!:][, fC)r th,e silte and a IN:rrnanc!trllt 1['I;:ml;:dy based 011 

diloxin ,,:ont:arn inatiion willi .also n!:dw;:c! t:lh,;: niskfirom eXIPOSILIl'C!: to olhl;:r I::ontam inanlts" I.Inl'ess iit 
iisl~[JIIIJrld thatexposun!: to cOlrlltalrllliJrlilltiolli iis "liriven by I,;:uchitrlg or volilltil izaltion" :illl willlich casl;: 
the:5:,e issue:;, willllb,;: adldlr,ess,ed .as welll. 

Gen,;:ral re:;poJrls,,~: .ac::tiionsfi:lIr SOlJlr,cl;: illrem :;,oils iH,e us. l[,)lIows 

II 	 IEKcavultiotrl of allll::ontallrl:inalted soils !lm:1 !blLlriled wa:;:te: mat'erilall firorn th,e souP,:e: ilIreill, 
lincludli:rJgtlll~:: tailr.ace" :f;)lIowl;:dl by ofr,~;i,te: di:.posa I:, 

II 	 lIn si!tu Itre.atm~!:llt of cOlrlltarninat,~:,jl si()i1I:~; 

II 	 lIn siltu 1;:apIPlil1lg of 1::ollltam:iI1lUltl!d soils ulrId Ibw:iied wa:s:tl;: rn.at,eriial (i.I;: .., 1::OIllII'~:rsiol1l of interim 
protedive eaps t.o p,errnaneJl1tli;:a1tul'I:s Hind instilillatiion of calf' in the! taiillrac,e);, 

o 	 In ,,:oqj uIl,;:tionwith calPlPiilllg" il1lstitllltiiolllull,::ontrol s to prevl;:lllt dilr~;:clt ,;:xpm.lJIl'1! to soilb and 
lb,;:llleath th,;: C'::Illt.I[I;:dlak: IVlillnOlr' lllolr1th ilLllldl south palrki.ng lolts andl n::stril::t th,e fllltUJ'C! 
(k:velopme:nt of c.apped an;:us. 

G,;:llielrilil n!Spon:5:,e ad. ions t~()Olr contwminat.,;:d s,~:dirneJrllt in Ithe \!loona:5,qllllJltlllckelt Riiv,er and its 
impoundrnents W['l;: as t'oillows: 

'~-..-.~- 0' MOIl itop~:d lrIalulral recovelry;, 

0' In :;1 tu '(:ilIPP' irll~~; 

II' Excavatilon (i .I!:.,. dlredging) and olrl..siill~: I;:ollltailllrllient (il.e:., COlrlltained aqlllilitic dispOSilil):, 

II' Excavatiiolll ilind offsite: di:.posal;, 

II' In:;,tlitlllitional conltrols ilIS['l~:quilrl::dlto Ilrllilllilrl11ize eXlPoslLlre: to cow:arniIlants ;illl the ponds or 
r'~:sltrict :fiJtupe use and d'~:ve'loptne!Jl1t. 

ifl'olteJl1timil['l;:11rII;:dii.a11 ilIllti!:mative:. Ji:ll: soil, ~.e.dirnl;:llIt uJrld any oth,er rnedia n)u.nd 10 pose an uirlaccl;:ptabl,~: ris]k 

'\~/ illl be scp~:e:n,ed in the!: FS, and detilli li!,d alteJ:na:tiiv'~:s wi III bi!: devl;:lolrH::d. and aWlllyzed, 


;;1,,4 lP'lr'I~:llilll1dilll=liIr]1 Ilejll~:mlti.rkIl.IiI[lJrl of AlllU\dh: 


BilI:.ed on the: i nitiilll ,evalualtion of silte c:ondlitions iElllld poteJl1tial renH:dial a'lt,;:rnatives, a IPrehminary lislt of 

lPot,enliillIAHA.Rs was iid'entifkd. ARAR id,;:ntiific:::ation wiiD cOIlltirllLle Ilfm:mgjhout Ih,;: RlJFS pro,;:e!:ss, alrlC:1 ill 

IrllI0['l;: I::ompl,~:tle li~.t. wi II b(! pJ'I;:se:n1tl!:d in the FS I:c::port:. 


A.RARs UJr~!: divlidi,ed .illllothJ'C!I;: caltegoril;:s: cllll::mi,(:n:I.., locatiolll'" illnd actiiolrH,pedJic, Ch,::milcilll"slPe:,ciifk 

A.RARs are: health.. or rit:.k·lbill:i(!d nllml'~:rk:al vaJw!s 01' n11::t.illodlologks Ithat, 'whl;:11i aplpllil;:dl to site:,sJl"~:,:ijfi:,,: 


,::ond itions, n:slII:lt. in thl! estillbli:shrnerJl[ ofnul1rli!:ril::all dl!:alllup V.allll;:S, TI]I~:se: vallJl,es spedf;)llthe a~::cq)tillbli:: 


amount or c(lJrIc,entratiolli of ill ehl;:mlical that may Ibi!: l[':lUlnd in, olr' disch.argoedillo, !the arnbienlt I::nll ironrnetrll:. If 

rrto[',e lIhwrI oml;: ARAR mppli,esto a dllernicaL, ItIM: Irl1lo<~.1 ~.tlr'iilllg,';:llIt ['i~:qUlirernent wdll be!: i(kllltiifi,;:di illS ilLll AllAH. 

1~~)lr .any remlediiall action. 


LOCiliLiolll':Spll~:cijfil(: ,ARARs aJr~!: restlritctions tDJrlltht: ,(:omc:i::ntrwtioJrl of ha,~mrd()us sUlb:s:tillllces or tiM: ,e:Ollldw::t of 

actiiv itil::~' due to tlle: eharacll;:ri:s,tilcs of tille: siitl;: or ilmnwdliall;: ~;:tlvii[,olrlnl"mL For ,exaJrI1iple:, ,~:ithelr a :dlte!: 101::a1tiom 


http:lPot,enliillIAHA.Rs
http:BilI:.ed
http:palrki.ng
http:actlive.ly
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or proposed ['i~:rnl;:dliml actlion in .a flIoodplalln, wdlaJld,. historic: pLac,e,. or sensitive ecosysk:m may trigger 
locatiolll·Sp.~:cijfic ARARs. 

ACllion··spec::ilfii.(; ARARs an;: h:clmology· or a,,;tivity·basc;:d r'equin;:mc;:nlts or liirnitatiiolflS Oil w::tion~; IlaJb;:n. 
Thc;:s·e 1['I;:'lIU irelrments llLr,e Itriggen;:dl by the paJrlti'::lJIlar rernediIHl1 activiltiic:s. sdc;:,ct·ed. Actilon··spc;:,(;ilfic ARAR~; do 
11011 lin thl;:msdves detenniJrl4;: tlhl;: n;:rnc:diiall mlitenlativl;:; ralth,er, Ihi;:Y indi,cilllc;: how an allll;:rnativc; must be 
·(:ondlul::t,~:dl. ACltiOlrl··spel::ific AIlAR:i: aJn;: ildl,enIHi,;:dllfc)r relrnedil'c:S involvilng .ac:ltilolns such as dn;:dging., 
confinerment, Itre:lllmM:nt, or dlisposall. 

Tillblc;: 3 pn}lIlidl'es a JllrdimiinHry lislt of IPot,ential A RARs I~Drlhc;: sille. Thl;:sc: pOltentiml ARAR:il willi be 
,evaluaWd in more;: deltail and Jr't;:j'ilrled as, part ofthl;: dev,;:loprnl;:nl of r,ern,;:dli:lll allll;:rnative:il . 
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This sl;~cltii()tn pn!sents thl! taslks a:s:soclalli;:d wiith Jl'illrfbnni.ng. Ihl;: RlliFS fi:)]· the CI!lllltn!dak M.anor 

Re:~itowation (l'1'{J~jl;:Clt Site .. RI/FS adivitiies WI;:I"I: iniitiiUltc;:d in 1999., illnd sorni;1 of II~II;: Itasks de:sc:ribed be low 

illre in p'l'ngJrl;:ss .. Dalta collel::1 ion to cbanM:telr:izl;: 1::Oll.lmmlinaltion in thi;: teJrl"l;:stl'i~lll palrt oflhc:: sih: I( L,e., to 

dd'iw;: tlll,e IMltm',e ancl II:xl,;11IIt of soil and grollrndwalc;:r oonltarni nation) ilIillS bl;:c:in COllllipkl,;~dI, ancl sallnpk: data 

are in Ihl;: proc'l:ss of flnalizatl·lon. Dat~ll I;:valluationlbr tl~II;: BH1HRA ancl BIERA i~i in \progres~i. IU:SElfl.il• has 

also defined spc:,,;~ilfk: Itasks tha1t are requi,r,ecl to adldlnls:i: PrinCI;tJles j/;", .I~J.:rnaging C'onta.minaled Sedimenl 

Ris,b af lhrurrdous H'.:lsle Si.rl~'s (ILJSElf'A" 2002b}. TJII;:sc;: taslks are in Ithe planl1lilllg slag(:s and an;: 

cliscllI:i:sed furthc;:r im SI;:cltiolll ILLS..AIII RlllFS ltasks llLl',e d,es<::rib,;:d bdow .. 


'11.11 If'l'oji 1~1(:lt ]l'llnlllllli.III!~: 


An;:porl was pre:ll'are:cJi illl lf~dl'rllary 20(]l2 that c~:vial.uiat'f:d lexisl ing dala :fi)l" IIhe Slil.lll an«lliidleilltific::d data gaps 

Ihat ne,eded to be addn;:ssi;:dl to CO]llllpktil: Ithl: Rl/lf'S (BUlttll:lik, 20i()2b). An Interim. Dmta CollkCltiioll '\I\!oldk 

Pllan was prc:parc;:d 10 addrc::ss thc::se diaita gaps (ll:attl;:llc~:, 2002a}. A SUJnmilLI) of Ithe dlataillel;:dls thaI VI'I!TII: 

idlfmtilfiic!d is provkkd in Tabk 4. Tl:u~: clatal::olll(:I::tiOI1l dIo!"ls \.0 address tlrtc::se dialta gajp:i, an\: ,:ksl::rilbl;:dl lil1l 

Se:cltion 4.3. 


~I·J: COI1fl nrIUlllil]' lftl~llmltii(llll:!: 


USEPA has COncilJlcltc;:d colrtllnRllltilty Jrdations Hcllivilti'l:s. alt the siil,;: silllce IJ~II;: lil1liltialtiolll of slil.111 activilli.es.. 

USEPA 'willi cOJ\lti nw;: Ito Iprepare 1'ilJ,:t shl;:elts:, ormamiiz,;: ]publ ic I;u~:ariilligs mnd Ilrll;:c!ltimgs; and ';:Ollfllliliulnicaltc:: 

with locall J:1;:sild,ents, organizatiions mllid ollfll;:r pHI!"tii.::i: lUi Irl;:qu ired. Updlalted si.!I;: lilllf()[-rnatiion is IrI1la(1i;: 

availahle: to the p'ulbH,c; 001[1 Ihl;: IlJSEPA Superlfi;lI1ldl wc;:b sit,e (It!!;t[)~~!~!:~~C~~~~~~~~,!~~I;~~Ul!;):~~{!~~~J~~L~)~[!~[!JJ 


~~!!~[~~~!:]D:!!:!~~l!1j~i!t!~~~~!~;,!~~!)J!:!;,~t~!Jl!~ ) 


4.:!i 111I.tn CClIUIE:I:ltiiCliIli 

Dalta 1fi·om thl~: pn::\1 ious invc!stligatioills (Tabk 1)wi:ll be lJIsc;:o(j \.0 support the lfU/FS illS apPl'opriml,;:. The 
r,esuits of the: clatm colle,ction 1\:Jff<:wls descriibed Ibd,[)'w wil1lt)l;: uSI;:dl iin conjunclliion wi,lh exiisting data (wilth 
Ihe eK,cq;lIioI11 of dat.a I~D'll soi Is rerl1iovl;:dl undlelrtlhc;: N·I['CH}.} 10 cornplell;: 1:I111! Ill/IFS f()f' the sitl;:. The 
Ilim<::i ine 1[(:11' mil data col!kcltil{]ln w::t:ivillies iis IPlrovid,;:dl iil1l T'ablle :;. 

4.:li.l. Bia~j"I~lliIIU: Hll~llU1llnl H[IE,nllltlcl H,hk A:!::!II::j::mnIMmllt 

The ovelraJi gOi3d of the HI-[l·J:RA ils Ito 1;:valllJlalte 1:lfll;: :riisk Ito hUrrlWll JfIe:aillh a:~:soc iatl;:d wlillh tlfll;: '::OI1lSUllrlIPtiolll 
of fish pn!:~:'ent lil1l the portion of tfl l\:'1\i'oonHsqwlitlllc::kl;:llfUvl;:r that conslitutl;:s ;the s:iN:,. and with POltc;:nltimi 
ingestiolll oLand de:nnal contact willh lbmllik soil" Sllll~jfjM:I;: Willl.I;~r, allld ~iedlil1lll;:nl illl HII;: portion of Ihl;: 
lil/oonas"C)ll\:JlllLldu:ltRiivelr that ,constiltuh:s IJhl;~ s.ilc.: ...Risk 'willi also b,(: 'I:valuated a:t tIll;: two Ir<::l'(:][I;:I1I,,:I;: 
10cation:i"i.I;:." GI['I;:ysto[wM illl Pond and Assapllirnp!,c~:t Brook. Rilsk to nc::ighborhood I'les.ic:ic:Jrllts and 
ViSlil.olrs wilillbl;: 1;:vallJlwtc::d. T][u:: ol:d'l:cllive {]If I:hl;: B1HlIRA is to analyze pOI.';:l1ilial advc:lrse hllmal[1 health 
II:H(:,;:tsl~~)lr bOlth C1Jlrr,ent and flJllu)'C;: cnndlil.iolll!t 1(:~liIll~ff:d lhy hazardolJls suhst~lmcl;: Irl;:ka~a!s Ifi·Ollll Ihl;: :loitl! in tlfll;: 
.absl;:IM:I;: 011' :any ~llcitiolll:i: to cOllltrol OJr' I1rIliligmtc;: t1M:SA;: 1r1;:]II:ases (i.e:., assuming no ~llcltjlon or the abs.I;:llIC1\: of tlhl;: 
RJ][)(}H health :ac:lvi:i:oric;:s on fish ',~OllISUlllllPtilDlll IhlrlJtlils particular :iite),. CllIllrC;:ntlly, the Ifi.~ih conslJImption 
advi:i:lH]1 isslJIed hy Ihl;: Slta:II;: of Rhode l.slallidl ii!, J[lot bc::lilc!vl;:dl to be a suiflfi'(:lielrllt lbmrrkr Ito pn::clllJlding 
II:xpOSlJln: 10 biota f['lDlllll lthe \VOOI1I.a:i l(jlllilll. lll,::k,f:lt IRiivl~:r illiithe short·ltell1m. CUln·,ent and pOI,;~nl.ial flltun:: 
1;:xposlJIre to fish ailld >Dllhc:Jr' biota (illldw:liing high lilpic:l,::ol1lt.';:l1lt biota suc.h as 1;:I!\s)rnay OCI::lJIl' at thl;: llIiVelr .. 
II SEIPA's goal is 10 I'e:i:tore Ihl;: llIivelrlo .an Illlllrc;:.!,I:l'ic::·tl;:dl "'fblhabk'" rivl;:r. 

Acc,eptablk: ris,k:s: lllsscu::imll;:dl 'with biolta COJrlSllIJrlll\l'ltiio;n !lJlId(;OnlaC\ with Ib:lll1ik soiil" :;.uldillcl;:watelr and 
:i.,eclirnent 'wi!11 be ad~ti'l:vc:d ailldior l1rIailllltainc~d IJtmoull;h risk rnanagl;:llrlI;:nl pro<::c;dUlrl;:!t !thaI may inl::lLv(k 
cli;:vd:opmc:lllit of prll:liilrt1lillIilLIJ n:llI111:diialtion g;oals (PRO:;) f()f' sl;:diilrt1lelllt and olhl;:r Illliediia as appropritaltc: . 
........................................................................................................................................................................................................ ,......................................... 
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Dd.aikdl desclrliptiom. of tlrle;: s,,:oP(! and n'u!::thodls 110 Itl4;: I.lsl;:dllklr Ithe BI-lIHIRA mre IHovlidied in tl:14:: rli~ml{ln '...../ 

ni,'al'lh 4:md Ecological Risk Assessment I~Ji~[lrk Plan (Hlardillig ESE, 20(JII )i and FI'i:wk Pian, Expanded 

}hmwn n~E~allh Risi[Assessmenl {MACTEC., 2003b). Data Ito slLIpport th,;: HIHII-IRA was c:ol1e,,:ted in 200] 

(Hlnding ESE, 20(1)1. Tlwsl;: dmtawilll be used incoqj unl,:tion 'with da1l:31 Jri'om pn;:violLls invl;:stigatiollis 

(THblle 1) as appJr'opriHte to pelr:ri:n-nl tlh,;: HIHlf-IRA .. TI'u!: lMl.';:quacy oflth(! dalla to cornplc::tl;: Ithe BHIHRA is 

di ~i(;llIs~.ed ilrl thc!: Final Data Evaiuallon R":I;'ort (I111IACTEC, 2I[)03a)i. Tlrll;: Jr4::sulits of th,;: BH HRA Wlill hi;: 

pres(!lrltc!d in a BHI-IRA re!pOlrlt. 


·n.;:! .. ;! m:U:!II!lIilllll! m,.I:ollo;!~:lk:ullfti:s:k A:sI !le:sl !1Jr1l1 I! III I 

TIl.e t~olll(}wing :l,UlrlltmaIY of Ithe BERAwHS provided in the: Final Dota Evai'!wl'ion RI~~I;'ort (MIACTEC, 
2003a),. [n gl;:nelral., Itllt(! ob~jl;:ctilv.e:; n)r ttw BERA l3lr·e the: protl;:ctilon and rnaint.fmal[1<,:e: of aqualti'G" sl;:mi·· 
l31'llUHtk, and IterTI;:sILrial recl::ptor pOIPILIllaltiolrls at the slit,(:. The o\ll;:ralll ol:~j,ective is to d(!ltennin,;: ilh:xposure 
to contmrninants dc::tl;:Cltc!:d in Siltl;: trllt(!diia is Ililkdyto ,(:ause a d.edillt(! ilrl r.ecelPtor populations or to adversely 
:lIfI~el::t th,;: intl;:l~~rilty of aq[lJtaltiG or f100dplaillli soiil cOlrllllnUlltilliles, Thl;: gC!:IrlI;:ral type:l, of d'l~ects of ',:OlltC,ern 
iincludle the:: Irbllowill1.g: 

.. lVlortalilty, growth, or n::pJ'oduc:tiiv.e .eJ[lrc::cts t[l;:sultting l~i'om dire:",:t C::"POSUIrI;: Ito I::ontlllmiinanits that 
an;;:c1l a signifk:aJrl1t Iproportiol1t of the n!,,:ep!lor Ipopulation; 

.. IVlortallilty, g,lrowth, or reprodl.lctliv.e .eJ[lrc::cts ![I;:sl.lltil1tg lri'om .exposure 10 cont.arn inants that havl;: 
bio:,u;',:UllrIILlllaltc!d in 111,;: [;:Iod t::ha in lthalt afn~I::t a siignilfil'G'ltnt prolPortion of a h ighetr tlrolPhic kvel 
re'Ge:ptor 1P0pulation, and 

I. ]llltdire:·ct dJel::ts lltssociaN:dwith a SILIbsltailiti all n::du,::tion in abundalllcl;: ofJPIrI;:y populations, 

Fidd poplLIllaltiolrl and '::Ol1rlmllUI ity sltudlic;:s 'w,ere irnpkrnl;:nh:d Ito evalluate potl;:ntiialllPopul.atiolrl k:v,ell dIi!I::t~. 
(I;:.g. slLIrviv:lII" growth" olr r.eprodlulcltion) OJ' cornrnlJtnil[y·iI;:v 1ei e:ft~;:cb (t!.,g;. specil;:s rich rwss and ablLlndanl::c::)! 
as:l,o,,:i,atc~dwilth 1;:"PO:i,lll[l;: Ito site 1JI1;:dlia. The six asse:i,sm,;:ntendpoinit n;:cq)tor groups se lect(!d for tl1<e 
BEllA :llr·e as foillows: 

41' Aql.latlic and floodlpl:llilrl ilrlvertl::br,ates (c:rayfislh,. I::alrthwonns):, 

41' [),;:ml;:n.al and ornn ivorous Iri'sh; 

41' Pd"ll~~j,;:, pi:i:.(:iivorOllls" olr ~.erni ..pilscivorous Iri~.h; 


41' Pisl::ivorolJls Irlllamlln:llh and biJrds:; 

41' lns.::cltivorous Irllta:rnm:llls mlMl bilrds; al1tdl 

'I' IDJI1tnivorous rn,arrnnals and birdls, 


Thl:: HERA wi:!1 evalumt,e the: prol,;:ctiion and n·laint.enan,,:e: of c:ornnlllmiities :lind/or populations of th,(: 
r,ecelPltors lidl.entilriied ,above., The:r.e are: n1'l1ltip]',e rnc!,aslLlre:~. of ,dlrc~'(:tsli:)[ 'eClich of tIll:: HERA assessrn'm~tt 
endpoi:rJ1t~;, TIM~ BEllA \II ill also iW:olr]porate: n::sul1ts fromt trel;: sVialllow stud ies I::ondw::t,;:dllby 1l1'1(~: USGs. ill1. 
201[)0 and 2001, .andll::arlly iliti;: stmg.e tl;:sting of fishcondIIJI·et(!d by USAClf: in 2nO] , 

The:: de:tailed SCOIPI:: mud 11rlI::thods f()r til«: HIEH}\, HI['I(: IPlrovid,;:d :il1t lth~~ Uuman h/i:a'/t/lo and Ecoiog.ical Risk 
Assessment Wi;".k Phm (If-Iardiing ESE, 200 I). Th,(: :adeqwllcy of III I;: data Ito I::ornpl,;:t,e the HERA is 
dli:l:cUS:i,,(:dl iin til«: Final.Dala Evahrat.io11' RepOl'j' (l1,1IACTEC, 2003l31)t. Thl:: Ir1::sulits of till;: HERA w ill be 
pres,enh~dl iin Cll BERA['Ieport. 

,jl.:~•.J [ltl~'\'c~lI)IrlUl1t .~u I C]llf:po Ir'II:11 iUI1l ii Ilt III I'Y H.!! IlI1t c~:dl i:nltii IJo Ilt IGo:nII!I 


As requirledl, tht:: rc!sults of thl;: BIHHRA and HERA wilillbe: uSI::dl to devdop PRGs :rix Ithe siill;:. 'l['he:i:,e goal s 

wiJllbe;: dil',;:ctlly relate:d to th,(: COllttarninuJrllts,. nJl;:dlim mndl c::Klposllm:: pathwlllYS lthat ar,e t~[)llIw:1 to pO:l"e an 

U11tal::cl;:ptabk ,::collog,icall lllllld/or hlLlrn:an hl;:alth risk, The: results of tirllis tllisk w:ill hi;: providl;:dilil1t a lfl'RG 

repolrlt . 


...................................................................................................................................................................·..······························~iiI::m;·ii~ii:i~iiiiiiii~~~iiiiji~~;·········· 
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4..JAI 111ll111~lr'iml ])UI:EI Cl]lllt.~I'~ltilnlll 11~:1flf4Jil:11 

An I nlte:rirn Data Col kCltion effi:)]"1: W:JlS 1,:ollldlul,:1:ed iJrlI()'ctobelr anel >lovember of 2002 to add:['I;~ss dlalta n.~I;~els 
lthalt ihadll:)t::'en ideJltilfil;~dl iln th,e Dalta Gap:~: n::polrlt (Battdlle" 2002a). The SI::OIN~ of lihl;~ inh:rilm Dalta 
Colkctilolt] effi:'lt was as 1'olilows: 

II Collc::ction and :Jllllaly~;js of sUlrl~aoe and :lill'hsurl:acle soil :~.arnple::s :fi~()m tJll;~ Itaillral::e 0111 th'e ,east sidle 
of Ithe SOIJlrCI;~ area Ito bc::tter dle:liilll~: lilIc;~ dil~il:ribution andl eKlc;:llit of dioxilll contamination and S'Cr4;:eJrl 
IfC:t.. Ithe prl~~sl;:llICI;: of olther siltl;~ .. r'ellaltc~:d cOlrlltUJrlllinalllls; 

II Collection and :lma;ly~;js of soill sarnlplc~:s l[i~ol1rl Ilfll;: John E. Fogar1ty (:,;:nt,;:r propf:Jrty on Ithe 
sOl.lth,eHI~il shore of Lymlam Mli tl Pond Ito c;:vulllJlalte potl;:llllial hlllrmm h,ealith IrIisks 10 silte:: usc;:ni; and 

II Collection .and :Jlllla:ty~;js of gJotlllldlwaltc~:[' sllLl1rIpll,eS fi'om .alii exiisting :rnollliltoriJrlg ·wleilis. 

l[li;~taiil:s: of Ithis s::LllrIlPlliltlg ,dlkll"l. aJ['I;: IProvkl,;:dl iilll tiM: IJrl1tc~:['irn Data Colle:cltion \'~7ork Plan (Ba1th~llk, 2002a). 
lDatawi II be pr,esl;mh:d in aD-ata Summary lftc~:pOJrlt ::lIlldl wiil I b,;~ I;:valuaite::d lfiJl1 Iyilll lthe RI report C~kcltion 
4.4}. 

4.'],$ Sc,~dtillnl,~lollt..nh~l:alltcNII Shulli',~!i 

lin Juty 2002, USEPA Iprc;:parc;:d a df~:~i'(:riipliiolli ofltllsks lrc;:'llllirc:~d to addrc;:~is Pl".inciples}c)i" Ali;rnaging 
Contam'inated Sediment R.isk!, ai n~rt",rl'r,rhnj~I' I~j~~'lwi'e S.il'es (USEPA, 2002Ib) .. Thi~i guidancl;~ dOI::um4::nl 
prc::senlts ,ellevc;:n risk managl;:mc;:nt principl,e:l that shoul,d be cons idelrl;:dl whc::Jli iilllvl;~sltigating allidl managing 
cOlltlllmiinHtf~d ~it~dillfll;~1lI1 siill;:s. The dlalta and in1[i:"'I1fI:!II:ion 1::01 lected und,;:r the l)SEP'A :~,cope of work 'willl 
be:: usc;:dl to 4::slirnate lIo[umc;:s of 'contarn inalc;:dl sl;:dliJrllll:Jrllt, e:~iliim:llll;~ Irall(~s of sl;:dlimlent :lICI::1Jlml.lllaltion 01' 

c;:rosion" chanvc:telr:izl;: s,edilrne::nt sLabi lilty, and eVllllllllllll(: Ithe cOlrnparlllllive ri:;,k of ilrnplern,enting actliv,e 
re::trled imliolll im tlu~ short 11;:nn {I;~.g .. 4;:KI,:lllvation, c:appiJrlg) with re'tnedye:fif4;:cltivl;:lllt~SS of t,;:SS invlllsivl;: actiion 
(c;:.g.., JrlMHI itorl;~d n:llllLlr:lll rel::oll,ery) lilll tlH: long telr1rn. l[~,,(:ologic.alllllnd human ht~alth risk .as:~i,essmC;:1li1 dlata 
wlilllN~ irl4:olrllonllll;:dl illl.to thc~: sl;:dlilrnelrlt·['I;~la1tt:d ~itlldic;:s ms appropriate. 'Wowik pl:1Inn,ed Ito I::ompllelte each of 
tIM:SI;~ tasks is d'escrib,;~dl :[i.lIth';~r Ibdo'w. 

Ir:;'e.'\'l,.jl~J!'s.i'c flliU!.'I' d lc;'eO'.,mol'j~' j~'It,lO'.!~:I' 11\1 W"!~!lir1~!rlmri,O'.m!, 

The USEPA Envirollitnc~:nltlllll;:.I;~slPonsc;: T'emm C'(:llll)f~r fERTC) [ll;:rfonned a gieophy~;ical invc::~itigalliolli oflthe 
A1J,endalc:: a.nd LyrnanM ill pond:l. in l!h,;: :f:111 I IDf :1.002 in accordance wilth Fli;~)i",j, Plrl'''l, Cen.rredai'e )IJ~;lnor 
Sile (SI~~ph~rnlbl;:r 17, 2(02) .. ';Vatc;:rboJrlrlt:: gC~:i()lphysii(:iElII Sllirvey:s; wc;:re p"(:rl[<:...Il:II;:dl Jfi-om a low··dralit, pontoon .. 
tYIN~ boat.. Two meophyskal rnelthodl~i 'WI;~rc~' U:tlt~:lrllIIJltc::dl: g;round [l1;:lllf:ltraiting rad:lir (GIPR) irnaging and 
acolllsitic slJIb··lbottorn profilling. The sub.. b'Dltto:rn IPlrol[i.llillig wa~i IlIW,.lllt::CI;:sslillll dlll4:: to he.avy veg,;:t.ation ,and 
gas Ibubbks oln tlfll;: pondl bolltOIlrlS, andl wms .abuJtll[kllrlC;:,dl. GPlft ·w.as lJI~ied 10 map soH s.1;~dlinllelnlt ithio(:klllf~S~i illl 
both of dM~ ponds .. Bal:hynM~trk: d:lila '\!ilere also ,:olll'f:e:;·tc;:dl. lV[ap.s oflbathYJrIlletry and sc~:d iml;:nt th ic:lUlI;:S:l,., 
and c.ri():~:~Hie.::tions or nll;~ poncJls 'willl be p['i(~P;u'lf~d :cll1ldl iimcorporalted inlto the GIS :Ii:lr the: slih~. RI;:sults. wiill 
be;: pn~sented in a (ieophy~;i,;:al RI;~port in tJrlC:: sIPlriilll!!; of 2003. Data 'willi b,e u.sed in .coqj lIJ11;:l:ionwith the 
results of th,;~ gl;:omorphololl;Y in'lll;:stigalliolli to dc:::s:ign ;a sediimc;:nldwlractl;:rizatiion Sltudly. 

The IJSACE EnvirOlrlrnl(mtHlllfte:~iI:arch and ])f:vc;:loPI1rli;:l1il C,mrltelr (ERDC)i lis ,(:ondllM:ting a gl;~ollrlOrphology 
iiJ1lv,esltilgatiollllilli llICI::ordancl;~ 'with p,"C\PO,I'rl!i'"Ibl" a G:,:~omo,:ph"c Evahtal'.ion t:!llhe )i'i;~lOna!lquatucket River,. 
llkwlh Provirl~emce, HI' (July 29, 20(2). TIM: gl;:OIlrI(llrphil,: I;~valuatilon willi :liuiPIPort the ~;ediml;ml 
c::haJrl1Icltc~Ir:i,1atiolll :l.lIucJly llind also prl[)vildl,~~ inl[i:)J'llrlml::iolli :f;:1J' the If:S., The:: ilnvl;:sltigation incllJldle:~i i.d,enti:[iication 
of gl;:olrtorp,hic:: Ilandfi:lI"ms (e. g;. :f1Ioodplaiwl" tl:lr1mu:~f:s" llIb.ancJloIH:d ,.:hanw;:ls)i llind assoc;iatt;:dlllt(:lti'\II;~ :andl 
pa~isilv,~: gt;:otrlorphi,:: If'roc,~~s:;,,;~s .. Thc~: id'~mtil[ji·cal:ion (If Illlllidl;~I1rl:Ili~i :3L1lld: pn)cl;:ssl;:swi IIl4::nabl,eeififilcieJllt 
planni ng of fUltun;: sallrlplling oIP,;:raltioJrJ:l' by ddiilM:mting those mrl;:as rnO:l:t tiike:Jy to e:nllancl;: 1::onlaminaJrl1t 

I.,......' c;{}nl;:c~'nltratiion and rnilglration. The ~itlldy indudc;::s; mllilte~:ratu.['ie rl;:vi,(:W ancJi,;:ol 14::,ction and analysiis of dalta 

nn~u...U.n.......................................................................................................................................................................................... .......................................... 
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fi:)]· thc~: 'WoolrlmS(jIUlatuckc;:1 Rivc~r and SIJIlTOllIKliing aJ['I;:a, inc Iudling infonnwtilon fi·om v.,eb ,siltes allidl otlH:r kley 

illifonnatiion sourcl;:s (un ivelr:~:itil;:s" s,ltatl;: "lilid fc~dl;:ral agew::i,;:s). AI;:riall phologra(l'h:~: and m:llp~; firort1 

diilTelrl;:nl I iml;: IPI;:riods 1Ni III be: c::",arn ined fl)r i,ckntilfiication and cOJrlllparison of gc;:ornorphk: :f;~:at1Jlres and 

proc'ess,es o1,"er tiimc~:. 


S'E~"'hmeI111' Cj\I.'II"ac,tc!,,·i.1:ml'ioll! S.I',U'I(6' 

This ta:;:k wi III !tie: pc~:rli~lIr1:tH:d joiltltlly by US Elf'AlERTC and USACEiERDC and is sdtl;:dlukdl :fix spring of 

2003. The objc~:ctiv';:s of Ihlist:llsk :lire a:;: Jf<:d lows: 


II 	 1[1" possible" ildl,enti:f:,' thc~: sl;:dlimlf:nt dc~:pth ass,oc::iatedwith tlH: Olrl:;,let of 'waslte'·lrdated ad ivitiies al till I;: 
:;ite through vi:~:Llall iin~;pe'::tion of sedliml;:ntcorc~:s allid radiomc::llriic agc~: datillig. 

II klc~lrlltil~ll any lrdationsilliips Ibl;:tv.,el;:n sl;:dlilrtM:nt (Ic;:(l'th, age:, ,andl di!O)(]11I (2,,1,7,8··TCIJD)! 
c:otllcentratllon. 

II Estimlate Ihl;: Ir:llt,;: of sc!diml;:1111 ac::cwriliulmtiolli iin dc~positional arc~:a:i, and asse:;,s thf: degre'e towhic::h 
nmtlLlral r,ec::ovl~:ry (ii.I;:." burial)! aplpc;:ars to be OccultTing. 

II 	 EvallulHte till I;: dl~:g['i~:C~: of sl~:di rnewt disturhatllcl~: througlll the: llInallysi:~: of lrllldlioiisotop';: IPlro1filks, 

II I),~:tot:rrn ine thl~: Illoril,~ontall :llllid v(!lrlti,e:alextent of sediimc~:nlt 'with dioxin COIM:I;:ntlr:lltions lexcel;:dling 
PRGs based nn thl;: JrI;:sults oftlH: BERA Hlnd BHHRA. 

41 Colll;:clt :adldliltioltlal dalta as Irl;:CJluired to ~.upp(]irt thc~: eval uation olf' contam inaIlltl::lt,e and Itranspnr'L, 
:sledirnenlt slabi lily, and ·evlllllLIHllion oflrl;:me:dial alternatiivles., 

Thc~: sl;:dlimlent chanllcltf!Ti;wtiori slilldyis currenltly in 11111;: IPllanning ~;lal~~es. Thl;: c::ompllelte resUllits 001' tb,~: 


sedil1rll;:nl clll:lII'al::tl;:rizalion sltudly wiilllbl;: Iloade:d into Ithe cas andl dallabasl;: :lind eval uat,ed in thc~: IfU rc;:por·t 

0( Sel::tion 4.A}, 


E,!alMflIl',E' I/j~,j'uwle cc~rComil.,rml',imajl,ed ,$.edl,j'leml' 

Thl;: Irc;:su!ts of th,;: sediiment charactl;:rizalliion study will be used 10 cmicuia1:<e the vollLlrn,e of sl~:diJrtlient 


excel;:dling PH(is ILlS ing kriging or other appro(l'lriate: rtl,etlio(b, Sed iJ'rlI;:nl voIUIlrII;:S willi b(! pre:s:,ented in Htl;: 

FS r'eporl (Sc!,etion 4 . .5)i and wi IE be used in Ihl;: cli;:voeiiop'Jl1lenlt and eV:lIIIlI:Jltiolll of it'!;:ntl;:dliall 4lilite:mtative~;. 


.$e.d,ij~'N!"llt S.t'ablJi(" j~~'I'll'j',fj'lmtirO','I: 


USEPA"s sed:illrll;:nt m:llnagf!lrtllent prindlple:s (I[JSE1:'A" 2002b} f!lrlllphaslizl;: Ithalt :s:ediimc~:nt stabil!il]1 should be 

considen;:cJilin the CSM!. Tlw scopc~: oftbe ~;edliml;:nt stabiltil]1 evaluatiion and d'ec::i:~:ion aboul whelthelt' tl[) 

IJII illize it q[ual iltaJtivl~: or quantitaltivl;: (ii.';:'" numl;:ric::allrillod,elling) appJ'oadl willi be made alitc~:r c~val uation of 

tb,;: g,;:oplbysicall, gl;:omorphk, and sediiml;:nt '(:on! dlalta. Thl;: sl~:dlilrillent sitahilliity I;:valluatiolrl wi 111 pred iet 

sl;:dlilrtM:nt depo:lition olr erosion l.lllldl,er variolLls hydrauII ie n!glillrtl;:s, and pJrI;:dlict tlw ,dfC!I,:ts of l:lll'ge.. 

magnitlJld.,e disruptive f(:wcl;:s in 1::lJIn',en1: Hllld future sc:eJrl:llrios, The results oflhl;: :sledirnenlt :slabi lilly 

evaluation '\'1 illl be (l'J'I;:sl;:nt,;:dl iin th,~: RJ[ J'I;:port and 'wi!:1 be used to rd'iw;: the C S,M[ and sllIpporl dlevl;:lolPlftM:nt 

oflreml;:dial alh:rnaitilvl~:S for sc::dirtll;:nt ill thl;: IFS. 


CrJI'l'I.~'jumti''I'j!' A nm~:"~ijtl' I[!lSj\lm"I"·' :n~'.I'mi mmd Lo,,.,,!:"· ;rj!'''''1'ljll',i~i,'':i' 


lUSEPA"s sed iml;:nl m:lllllagC!:rneltl1t IPrill],o(:iipll~:s fUSElf'A" 2002b)1 stilPulalte 1.111:311 l'eJrllledies Hit sc::d inu:nt si1:ot:s. 

should be dlesimn,~:d to JrIlliJrl:illrtlizl;: short.. tl;:nn It'isks while ad~til~:viJrlg long t,errn protl;:clti:on, A 1::omlP:lirativl;: 

illtlallysis of short·,tl;:nn rislks a:;,so,e:iialted wilthillrllPlle][nelrtting a sediltnenlt :['I;:I1rII;:dlial ,H:tkmvl;:rsus 1 !It I;: long. 

tenn protl;:cltivl;:nes~; :3I1I() ('o(kcJI by Ithe relrtM:dy will h,~: ,::ondu,,:t,ed during Ihl;: If'S :lind pr,e:wnh~d in Ithe FS 

n~:po[Jlrt 1[:SI~:etiion 4.5), This atlaliy:~:is willi illlc!llJId,e an I;:valualtinn of thl;: ]potential jf()r Ibreac::hing of t.hl;: 

AI].(:ndlal(~: D:un ablJllJrtllents dw!: to large flood I;:vent~;. 
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4AIR'I~Ul1lt~~dl i:aII Illlv'I~!jl iimllll: i1[1 UI m~t~'lll 011'11 


Aftl;:r Itllie se,d in]l(:nt'lrdaN:d slllldii(!s ar,e cornp]e:t4::d n:nd n]1 dalta ape fincdiiz4;:dl, Ihe: RI! rt;:polr1t 'willi be pr,epar.ed, 

The~ 1ft] re::polr1t 'willl addre:sslh4:: tenestri:lll and aqualtil,e: ll'or1tions of Ithe sill;:. The RI report wi II include th,~: 


f'ollowing: 


~I' A, syntlwslis of inif4:Wllrl at ion IP,;:rtaitl ing Ito tiM: ~;it4;: backgrollw:L histoJr)' and chronoll()g~)1 of e:\Ilents; 

~I' A, deltailled (i<es(:rilPltion of siN: physie::all Ch.aJilM:lte:Jristics:; 

II' Disl::miSlion of Itllie: S01JII"I:I;:S 00(" l:olrli:lIlrl1lilrlilltiolli BlI1ld staltus of S01JII"I:I;: (:ol1tilroll; 

II' iP'['I;:sl;:nlation of a ['I;:fi nl;:d CSM that oo]n:~:id4::rs s,edi tnent slabi lily and lternporHlli:i.pati:311 vaniwtilotls in 
site ,conditliotl s; 

II l[lI;:fjiflition of 'I he: nature:: and exlte:lnlt of,(:ont:.arninatiion in all: nH:dia {I.'(:., soiil, grolllndwall;:r, 
sl;:dlilrne!nlt, surnlce! watl;:r and biolta}; 

II ][lI;:laikdl di~a:llIs8io][l of conltaJrninal1lt fillte:: n:nd tlr:lll1lsporL. incllUid ing :31 :i:LlJnllrl:3l1"Y of tiM: ~;edirnl;:nt 
sitabilliity 4;:vallu.atiolrl:, 

II SllIrnrnar]1 of th,~: findiings of tI]I(: BI·IlJ:KI!. n:nd HERA n;:pcl["ts" 'which wil:llbe cornpkh~d hejrc)rc! th,;: 
IfUn;:pot1t. 

The RI wi Illlidlelrlltil:)1 tJfll;: Ilo,(:alion illllid exlle:nt of cOlrltmrniwlltl;:dl nH:diathml pose an unac,.:eptabk riisk Ito 
human he:allth andlhe e:nIlII'Olllrne:nt. The R] n!IP()rt wlill hie pn;:pCIlrl;:dl im ll!c:cor,darll:oe 'with CERCLA. 
glJlidancl~: fi:llr RllFS ilrlv4;:stigwtilo[]s (lUSElf'A" 19l1:1l:)1 (Toabh: 5}, Assurnptions alld IJIIN:4;:rlmilfllti,es. as~;oc imll;:dl 
wlith siill~: dllaract4;:rizaltiolfl data and rnodels aliso 'willi IN: ·evaluatl;:dl iin till;: RI r,epol't in accon:l:lIIM:4;: with 
Princl)J,.Iesj;:w IU~cmaging Conlaminaled Sediment JU.dcs al' h/i:!urrdints liJr/:I$le Sites (U SEPA, 2002b). 

'~1.5 IF'11~llI!,iibiiliity Sltuul.y 

TI]I(: FS 'wil[1 cow,isl~ of two phasl;:s: iidl,enti:lkation :al1ldl HI::rc!I;:ning of relrnecliial alt,;:rnativl;:S,. and Ih,;: ddai kdl 
anoal!ysis of ait4;:rn.ative:s, A,::tivillic:s <3Issodat'f~d 'with e::.adll pha:i:,e are: dc:sclriibed Il"f:llow. Th,;: tiltne:llil1le fix FS 
activ:iti4;:~; is provlidled in Tahle 5, 

'tS.. ll Renrllf:tlliinl Allllf:lr'liulih'e:s: SI(:lr"1~42:lllilnl!!: 

][n thili. taslk,. rilsk J:n.anagl;:m4;:nl optiio[]s :3lllld I'erne!dial allt';:l'llialtivl;:s fiDlr contamlin<3ltl;:dl rn,edia thai pOS(: an 
ulllacc,eptabl,e hllllm~m lwalth or 1;:lllvilronm';:l1llal risk lM: iidle:nlti ned in Ih,;: Rli 'willI be kk:ntiifi,;:cl and! sl::rel;:rl4!:,d. 
USEPA {21[)02b) 1;:lllcourag4;:s thc~: US4;: of an :ih:nllliiv'fl .npproadl1 11111 dev<;:]Ojpiing: e:ff~eclive ri:i.k I1rlHlnagernc::n!l 
s1:raltegie;:s n:.r <::onlamlinalted se~:d irnlent slit,es .. "l'lrI4:: rI::rme::dial .alll,;:rnaltiv,;: li:creeJrl]ing pn}ce:ss f~[}lr ~.ed invent 
sholJlld considle!Jr Ih,;: USI;: of a ph::ls4;:dl Hlpplt'o:lldlwhk:h allows f~Dlr a courS4;: COIT,ec:l ion to illl,(:n;:asl;: Ithe 
effi;:ctilv,eness of IlrI4;: rt;:rr14~:dy., Tlr14;: Jfc)llowiing ll.<c:tiviitic:s w:ill b,~: compllelted IJInd,;:r !lhis Itask: 

II' ESltahliish Ithe rhk mHlnagc:'l!]e:II1t OIPltiom:;. !lund lrlf:I]II~:eli.a11 action obje:,cltiv,;:s 0( RAIDs) :[4)1" lthe siill;:. The! 
RAOs ·willl be b.a:wdl on lthe PRGs dl,evdope::d n'orn ltlll(! HElftA andl BHlIRA {Sediol1l 4.:1 3) andl 
wi III SIP4;:cif~i tlve ,contarn inalnlt(s) and 1rI11f:diia (]if c.OlrICC!lrm,. e:KpOli.ILlIri;: lrout,e(s) and rl~:clepto:r{s)t, and 
a4::c,;:plabk '::ontmmiiIllHnt llevd of rH(Il:!!:4;: OJ!' IC::Vlflll~i :fi:)r leadl ,expO~ilJIn! route:. S4;:dliJrlM:nt cli;:an1llp goal~; 
must 1:14~: cle:alrlly tk:d[ to ri~;k nlanawmn;:Jll1: 1!:'(],;~lIls 1[ILJSElf'A., 2002b)l. 

II' ESltaiblish tiM: gl;:lll(!1r:311 reS]l'OJlli:,e action!ilbJr Ifimdrl rned ium requiring ItI;:mll;:dliilltion. V:uiow,. w.:ticms 
to saltisfylh,;: RAOs wiill hi;: ideJl!lilfi4::dl, .mruJI will ,encompass all pOlten!limlly alPplicalblle aiPIPlroCllche:s 
to risk mtan:lLg;om:n,ent at the: site (.e .. g,. lrl1I011it(]i:rI~id lrI:lllJlllial1 re<::oV'(lry, ins:liil.U1tioual C{)][lltrols., l;ixcavaJtiion., 
'(:ol11tainmlent, Ilrl;:altI1fll;:nI" dlisposal) .. No pn:$ll.itlllptive rew.ecliles c:~dsltli:llr ,contarn inate:d sl;:dlimlent 
siltes, Hnd all r,(:nwdli,;:s I.hmt may poh:ntillilly nll(l4;:t rili.lk Itt:llnagerne][]1t goals and RAeis shOll lei Ie)!;: 
'(:OllISild,(:rc::d (USEPA, 2002b) . 

..................................................................................................................................................................··························"·······;iiI::Iii;·ii~ii;i~iiiiiiii~i;iiiilii~i;········· 
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.. 	 [clt~nlti I~ll and SC]:4;:en ['I;~I1rlI;:dlial h~chtlologi';:s, RI;:me:d iml tl;~chnollogic;:s as:i,i()I~:iated wilth I;~ad] gl;:l1lelral 
Irt;:sporn,e 1Ii~:tion w,ill bl;~ icieJlltifil;:dl illnd scr,ee:n,eci. The USEPA's cOIlllaminalte:d sl;:diimlenl1 ",...•••' 
Ire:rnt;:d i.liIion guidmtlce (USEPA, 2002a) willi be llsed 10 ~mppolrlt Ithe id'~~ntilfilcation al1ldll;:vallulaltion 
of1Ii;:ml;:dlial f:,(~chnollogie:~, :fi:lr sf:diiml;:1li1. TI;:cirlnologitt::~: wiil I bl;~ I;:va[mlltt;:d in h~rrns of 1~~ffi;(:tivl::ne:"s, 
impli,enMmtalbiilil]1 and 1~:OSt 'llcl~:ordiJrlg Ito CERCLA J~~lJidanc,;: (IUSEJflA" 1988). The ('oellaitivl~~ 
d'l~eclivf~nl;:ss and [irnit'llliol1ls of iWi,tilllll1:iomml controls with 1('I;:speclt Ito :~:Iedirnent ~;jte:s 'willi be taken 
inlo ,consiidlelrmlion (USEPA, 2(]i02b)., 

I' 	 Any Itrc;:atalb:il ity h~slti:ng p(:quin;:m'~:Illls w:il I h,~:idlenti fled fi)r te(:hnologi,es tillat ape liik,elly to be 

caJmied for'ward fi:lr I[/I;:taikdl mnallysis, Oil' f()(' prorni ~;jng innovallivl;: Itt;:chnologilf~S. 


II 	 Ih;:veiop remedial alll,;:rnladvl;:s basl;:dl on I~:ombinations of rqllrl;:sentmllve 11~~chnolo!~:i,;:s thaI 111ri;: 


fi)tmdlto be pol';:l1lllallly efli;:cltillil(: and fi;:asilblle 1~()lr alPlPllicatilon wt the s ite,. Thesf~ aItent4lilive:~: wiill 

IC)4;: 'llnally,~e:d in dieltail iill nll~~ FS (SI~~ctlion 4.6), 


RI;:sulls of II he reJrlM:dilall illltt;:matives sl,:re'~~ning wi III be relPorted in a tt;:dmical 1JI1;:IlrtOnllnd'lllrlli. This 
rnerrtonmdullrt wi III be: th,~~ hasil~,fi:)]: tl:u;: FS relPort (SI;:cltioilt 4.5.2). 

4.. ~S.:l~ Ft::;n:s1ilbilli'I]1 StlJlllly H.,(~polr'l 

The detailed a:rlaly:~:is of rerned:ial alll;:rlliallivl;:swill be corn ple:I,;:dl iin th,(: FS. The FS wi II illlidllJldle HII;: 
1'0 III ow i Irl g: 

41' [)eta:il,ed I[kscription of e:llch alltlernwtilvl~~:, 

41' 	 kkllltJi/'k:atlion of ARARs Hss{]I,c:iialted with I(~ad't alternativl;:; 

41' 	 [ndilvidual analysiis of·eillch allkrl1lalti\l'~~ 1(I;:lativt;: to th,~~ 1Iwo threshold and Jiiv·e ballaJrli~:ing FS 
evalualiion critelriia (i.,e .. , o\lI;:ra!ll prot,;:ction of hum:lln ht~altlrt andl the elrlviirOllimt:lrlll; cornpl iarv,:I;: \II ith 
/\RARs; long·,II;:rm ,dlf(;,,:tive:nless and permanence; rl;~ducltioilt of tox icity, mobility OIl' volun]l(~" .../ 
IhrolJlg;h 1:r1~~atm.'~mt; shor'HI(:ITrl eni;:ctivl~:ne:~:~,; irnpkm';:llllabi [ity:, and cos!:; U S.EPA, 11988). The 
final 1'1'10 modi I~lliing t~v:lilu:lil iOIll crilteria, slah~ andi cornnlllmilly HI::cq)lancl~~, wi,l1lcli;: I;:valualted in n]l(~ 
R,~~cord of Deciision (RIOD):. 

III 	 COlrlllpanlllive aWlllys:is ortl~II;: altl;:rnative:~,illl tf~nns of the FS ev'lllwlition I~:rite('ia. 

Th,;: inl.leJ~;rity ofth4;: e:Kislting inteJrlillrl 'C:lip~;, rilP rap, and paveml,ent aIIItI;: site willi be: addl(l;:s:",~~d in the rs, 
For the se:dliJrIM~nt port iOIll of Ithe silk:, a cornparaltivl~~ allialysis of tht;: slrtort·ltenn risiks a:~:sociate:d wiitih 
rernt;:dy irnp[t;:rw;:n'lallion wiilh the: llong··h:rrn risk as soc iatl;:d wiil.h l"esicllJlall~:ollltamjnallilon should be laken 
im!o aCCOUllll. (USEPA, 2002b). iR4;:SlJIlitS or tIll;: FS, wiil [ hi;: pre::;t;lrllted in a FS['ieport. 

,~Ui IfIOlj,llfU/lFS SIlIIJl'IIIOl'lt 

This task includes mil actllviti,;:s ('Iequin;:dilto slLIIPporl imlpll;:mt::ntallolli of Ithe n~I,:ollrllrIM:nt:14;:.[1 relmedlial 
Uilltt;:nlativt; 01' riisk mIErnaW~:l1rIt;:nl ~,tral;.egy, iw::llLldilllg prl~~paration of Ihe: If'lroposl;:d IflllaJrl" Irt;:~,pOIli~;iv';mess 
:i1lllrnrnary, mHd ROD. Thi:,; task inclw:les pn;:parmtilon of dioclLlnumtation to ,[kmOnsltratt;: cornpl iHltl'Gt;: with 
P'·incj~!J'lj~'8ji:I/'Mbl'lagi'ngCom'a,mil'laj'ed,~;~:~di'm'em' R.is.b; al h~(l:1"tl'r,tl(ouS i~j;~m!:l'e Sites (USEPA, 2(Ji(Ji21b), I't 
mlso i nl~:lludl;:s d,dilllition of Ihe: perfi:mrnan<>e standlards Ij~)lr 11~11;: rI::tlu;:dy:, site mOl1litoring strHtegy, and ,e:dt 
I::riterial . 
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S.eIe{:teu me.ta;;;, PCB congeners: #g~ 19~ !!isn analyzed to provide an indjc;~tof of 
28, 52~ 44~ 66~ !Dl~ 11g~ 153~ !05~ !3g~ the quality of the river systerrL 

.American eel cone-ete·a at Smith St. Site 
(near Centreaa!e)~ r,J". Providence~ RI. 
FHlet and offal samples for each. 	 U:ox:ns and diox~n;lik:; PC~Bs (#77, 126, 

169), 

\Vat~r and se.diment coHected behind - Water analyzed for DO~ -;-t:;::::p~ 


darns on \Voonasquatucket River - conduc!ivir-y~ pH. Sedi:nent analyzed fi)[ 

Esmond~ ..A .. Hendale~ LymansviHe~ total n:etaiS1 P/\Hs; P(:Bsj pesti{:id~s, 


~!anton~ DyePiille~ 01neyville~ 	 L~ "\:'$7 SE?,t d:ox~n and TC:C_ (Seditnen; 
H-'afer Quality AnaZvsis. l~repared D.:V 

FJ;:.4. lie£ion J ::P.j,fP.. 7/3 J/9S) -+____________________________
o~~~______ ~ 

Sui} and Sedh!l~nt sS-!-npies co1ie-eted Sa:llples analyzed for diuxin and HCX7 sediment mv~sfigation tQ cQnfrrm high 
frc-m 42 !c-=atio!:s. 5 s-::H 5a:T:pies at SVC::':s~ pest/PCBs. (Fi:-;a; ~}.·;.;mm{;ry (:ont.rn~ 2tiDr'!S uf ;:hemicais in 
Cen.~,;daie ~1a::or p:.Qr;-e:.~j~ 1 sui! Heportj"i::- t..xpant!?a Site I~!SpeciiGnjor 
sa:-npie at Bruok \linage pfn~'2r:'Y7 ",~"-"1 C~enf!"edGie l·~f{lnGr. Prepared by: l?oy ~r;'. prope::.:!. 
sediment samDie~ or: \~f{-}nn;1.;;;,fH:;1:::{:k~i ~~/esion. 3/9/99)! - - - ----- ~ ----- ------ 

River and 4 s~,-11Inent samp;es in 

(~entredale Raceway _ Samples 

~d~ntif;e:i ~s S::_## 


--~--~~----~~--~--~--~--~~----------+--------------------
January!' SoH sa:-nples coHected rron: . , Samples an~~lyze:i tor diDxin only. 

Summar:./ !~ep()rt for E.:-.:pancieci Sire 
Providence Hoys a.!!G (]~rls C~lub, Early purposes. BaHfield and Boys/Ciirl~ 
\'e~r~ L~arrHng t~enter.. Lee Romano ciub properties \.vere found to not pose 
Baseball Field. Sampies identified as a risk to numans_ 
55-99-00 thn.l S5-99-! 6. 

Sampies anaiyzed for dioxi:"1 only. (Final Uete: :::ine p(:ssibie nsi(s to persons 
aiso - 2 at Yac.h.t Club Bottiing \-\forks Sun:rna,r;::.; l?epoft for Expanded Sife drirLking Water at these iDcat~ons. 
~_·o. ana! aI Ihe Pied Piper School. !nSpecfi~ln_fi]r (-:enfre:1a.fe j""ianOr, 



- ---

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

.........................-----..J, F;ve soil samples coHecteu by LiSEPJ\ Samp!es ana;yz~u f~~r dioxin on;y, ..-....... - -... ..uerermlne posslD!e rlSKS IO persons 

- .. -.. . .. .. .En-:ergency Re~p(:n~e (iroup at P(~Bs: {!~inal ;Site inspection !~eport. rCS;Genna~ properry~ anG aeterm:ne 
• •• ." roro •res:dent:a! propertIes a~1J~~ce~H ~:) l/()()) appropr!are !ocar:on or renee to eontro: 

AHendale Pond by hanu auger. access !o conta:-:::nateG areas. 

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

Emergency Respons~ Group from Lee (~::;'ina! Summar}' !~eportfor Expanded 
.,. ...,. ... ..--.- .. .~.. ..... "" ..... "" ..........- ..... ""' ....
• • n ..................... ....
Komano naseDaH rleHl. -.... _-- --......-.. Site inspectionjor Cenrredale f'~fanor.-~ 

• •• ,....... •• .... I" 


:._:~!:·t'A .!:.m~rg,e:n~y Kesponse :'..Jroup 
from Centredaie ;\·'ianor and BrooK SVOCs.. metals.. Pest!PCBs~ dioxins . 
.... '.. ..v ;!:age propen:;es. 

b~v the IT Gr{)up~ l/UU) 

.. .. ... .. . 
1.1.1. soH safnp:e~ co::ecte~1 t~y ~)~r~P~~ 
bn;ergency Response Ciroup from 
(~entred~le r..1.!!..!!ur !!..!!u BruuK Viiiage 

.- . . - ..-. propernes &'!G severa; reS1Genn~U 

.' . . ..' .. propernes !c..:area aajacenr !o 
Cenrredale R.aceway. 

.......'.'........................ _ ro ......... _................. _.... .
-~ ..................... -_ .'" 


............ •• u .....- ..... ..-- ............ .---•• .--- .............. . 

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

_aa_................... ......•" _.............. __..... ___ ....... __ •..._____.. .. _ 
.............r-.... • •• _ ... ...... _____ ...... .....r-. r ...._............... _.... .. ••r- .... r- ...... r- •• _._ ..........."-'1. ..0..1
_ .. '-' ....... . 


__ • ____ ..... _._.~ 6 ......... __ ~ __ _ 
............................................ 
...,,"' LI" ....._ .................... " ................... ..:0. 


_ .. ~..-."'"· • .... 
.A.a.~~"ro~ 
-' .... .., ...... rII..- r....- ••_...-nl,..."'"~,.................................. " .................. . 

contamination.. and develop approach 
~ .. _ .. _ ." ......... ___ .
........ _ ............. ...... ............. _.., .a_ ......... _ ...... __ ...... _ 

!\J! ;::!:V!~ ~~!!!! ~~tJv::~ u.::u~: ~:::~:e~::~y _........ _.... _.... .... 

· r-_.........r ._ ......... "'......_. 


.-....... - •• p • -.' •
• .""'... ""__ .... 1"1> ""''-' .............................................. _._ ................ ,.. __
.... , ............................................................. . 

~ -~- ----------- _.-._--. .. ..----------.'-' ........ 

- • . r.. • •prov;ae support ror rne se:ectea 
approach for short term actions. 

2?; soH sarnpies by L~SEP!~~ Emergent; 

Response (iroup ~ol;~ct~d at resident~al PCBs, (~::;'inaf Site inspection l?eport. 

p!op~rties adjacent to Centredaie Prepared b.V ;he IT ....... !/UU) 


l.J~ sar:-:ph:::~ ;1.:::~:yzed tor dioXH1~ and 
PC~Bs-

{-!.~---;ina! :3i{£ inspection !~epor{, Prepared 
Lb~y_!he !! uroup. !/()()) 

Fug suite of chefn~cai anaiyses, 
FinQf..)'iie !n~'pectiun liepurt, Prepared 

D.F fh~ i7' (iroup. 

for 2,3,7,8-TCDD oni)" Samples from 
... - ... - .. ._ .... ro 

orner reS;Genna! propernes sa:*!1p!ea ror 
...... ............ , .. _.... :::::.--: ~: .. - ;------ ..:-- a.:: U:V.·.:::~. ;',r u::...:: 0.:::::: :r:,:}Jl.u::~::ur: 

5~gin tG ~vaiuat~ dG,,*T!stream extent of 
. - ." ............"" ...........................
..............................
- ------_._-------

........ • 'II ~ -.. • 


~r ~rnn:{ ....... :::~C"f': nrnnf':~.! 

-- -- - _.- . "---0- r" -~- .. - ..' . 

'II' .-1"" ro. •........ ""............. , __""..,L><.... ,.. ..... .................._ ..... _ .........._ .........._
.......................................................... 

~--_...... _, _.. ------- .. -..... ---_......._.._... '-' .. 


" ..". . " .. .res:uenna! proper!)"~ ana aeterm1ne 
. . "...... .appropr:ate lOCatiOn or renee to contro: 

:-:eptemner - vctoner. 405 seG:ment sa:-nples COHectea ny_._-_. - - 
u~t:.PJl.~ ~rnefgency Kesponse t:roup- . .. . 
:ff:H-: ~~: :ef:(iaie ;-U;1(L 

.... SOH sa:"11pies coHected from the river .. _ .. - _... - - ---- .na:'1K near oroo:-: V1::age ny tj~::'P.~ 
... - _. _0 __ _ _ ..... T'... ... 
• n ...........
Emergency Response (JfOUp. 

covered \.vith r;p=rap~ 
"_.. . ... . .

:- :::aoor a:r samp!es CGHeC!ea 1n Samp~es a::a~yzed for vo~at::e organic 
Centredale r~1ar:or a:~d Brook a. r· ... ~ . -_ ... _- . __ ._
ny ULiv1t:. ana ~ : ~f}... K : . .. , i i 

rreparea DJ"' 

PerfOtlneu to identity possible h~n"ards 
~ - - -" - ~.'" - .-. - -,..............• ....... ro..- ... ..--.-r...,... nt. ... ,.... •• ,.. ......... , ................ .... 

• " ......" ..................... 1"11 .............. V ........... ..--- - --------- -- ---- --- -,----., ....~.--

.... ... - , . . ..... 
rouna ro De n1!granng into nUHGings. 



a _~ _.... i ... ...__..........-:0. ___.... ___...... 
,--.....  ..... .._...............- -----.. --_. ------ ----

. .. ......,,,-..,-., . .." .. 
Dy L:~~.J~ IO sampH: Tor SGH gas ;n 

••• .. - ." r ••WeHanG areas ana in secnons or rne 

Sampies analyz~d tor s~i~~t vves_ 
(Dis;ributian a..fSeiected ~faiatiie 
Organic Con1..IJounds Detern:ined -rvith 
?'Vater-to-Vapor Dyfusion Satr:IJ!e::s ilt 

Located discharge locations of vves 
~ -. . rrom source area lnto tne nver. 

{};3GS ()r;en ~::"i!e lier;ort 00-276. 20(jD) 
_.....- . ". . " .~~~--~----~--~--------------------~ 

••1"0 ....... _ ..... _ _ !~ovemner~ 
 )v seaimen! samp!es COHectea nJ ..Ajl sampies analyzed for dioxins a:-:d perfo: :::ed to detem:ine nature and 
DSEP/:;... R.emediation Grou.p from 
aquatic floud p~ain sedin:ent~ in nver 

{~~inal Technical t"",1emOranaum. area and support f~r~re risk assessments 
i'VoonasquatucKet l?iver Sedimenr 
investi£ation. l~repared t:.v Terra Tech 
............- -,,,..,,......
... ,. , .... -_..... 

, ... , ..... • WI •••••.... _-......, ............ 


i~ ~¥atef &a..-nples c6H-·~!ed by U~bPA•. ALB ~~-npies an.aiyz.ed i:)r Q;Oxmg ~.nd 

Rem~·~i~i"-f; (-=~:]y~ ~.)m nver~:J HCX, SV()(~~, m~till~, F~~ti~irl~s ;mrl 
AH:;nQ~;:; ~Q Lym&~sYiHe punds ;-:.:~~_ (~~ina! TecnnicaI1:;'femoranaum. 

. .... ,. . 
~f'a()nasquarucker River Sediment support T'unrre riSK assessments 
lnvestirzcuion. PrelJared by I e:-;-:1 1eel: 

10" , ....... '.11 •• 

,~. /... .., ..... 

, • • \..I.., ••.........J ..." 


Ail sf1mp;~s anaiyz~d for diox;ns and Performed to detcnninc nature and 
~~::~ .. SVOCs.. metals.. pesticides and extent of contaminants in river and . . ..... 

Da!!.-~s or !;veT. !"'L~S. (P'ina! Technica! :~fen:()randun:~ ponds (h::n~TIsrream of source area and - ..support :utufe ns:.,: assessrner:ts 
investi"2"atiot:. Prepared hy : ~:.r{1 i ech 
";';Li ~- ;,-,"-,'~
/u. , .... ,'/ ••••• 

- ., - ,'.'JL'. ''''''''. 

126 soil samples coHected by LTSEP..!\ £AJl s~!1ples analyzed for dioxins and 
.... - _. . 

Reme·diation Group from residential HCX~ approximately half also analyzed extent or contan1:nants on res:uent:a: 

use soils along Centredaie racevofay~ for S\lOCs~ meta~s~ pesticides and PCBs; 

l~Jlenda~e Pond~ and Ly:nansviHe Pond. d:OXH~. Sarnrled from Just upstream of 


_ c • _ _ _ 

Rte 4i Dndg~ hJ U1e Lyman l"..TH! !"und assessmenIS 
~! ..... ~. (P'inal Technical l",:,femoranaum. 

~'Vo()nasquarucker l?iver Sedimenr 

http:an.aiyz.ed


A~a§yt€$/R€f€:e::ce u:igis:si U~2 u: Us::: 
----~~----------------------+---~--------------------~~~ 

July 2000 • 'I' ~ "-	 iJSEP A Aerial Photographic "A...naiysis Identified historicai site features and 

Tree swaHow samples COHectea ny 
USGS at t\~·o iocations: 5 nestii::g~ 1 
diet~ a:-:d 7 li.:-:hatched eggs coHected at 
t1feyst(:ne rvliH Pon~-t; upstre&!1 of th~ 
C~entfeda!e s;te~ 5 nesInng~ 2 diet and 
13 UIInatched ~ggs coHecte.d at 

o-_____________+--=-A=-Jc:1"endale Pond~ do,"*nstrea.:-n of the site. 
September~ 2000 	 Sediment sampies collected by tj:ji:J~}\ 

Rernediati(H: t}rOtlp from 11 stations 
do\.vnstream of Lyman Mil; L:am. 

Dioxinsifurans; 

~nd Hpid content {lask 15 If.evised Letter 

[lata !::report: prepare.d lli!dcr con~~ to 

iJS_A.CE~ Con~~ct r-~o. tlA.CW33-96-D.. 

!}J05; I)()#59 BatteHe 2000). 


AH sampies anaiyzed for dioxins and 
HCX~ SVOCs~ metais~ pesticides and 
PCBs~ grain size~ ! UL~ and SErvii~~.. VS. 

... ------ ._ ~ 
.,. I ....... ..-.~ • .,.~..-

".I~··~;~"···~S; 

SwaHows analyzed to provide an 
indicator of the quality of the d'ver 
system. 

Performed to deterrnine the extent (~f 
contamination in the \:'!oona::.;quatu~ket 
River df:\.vnstream t~f Lyman TvijH Dam. 

September~ 2000- Soi! bonng~ ~!dv~n{:~G and monitoring #~ii sampies anaiyzed for dioxins and Perforn1ed to deterrn~ne nature of soii 
\.v~Hs tnstaHed In the source area: !ICX~ SVOCs~ meta!s~ pesticides and 
coHection of surface and subsurface soil t~haracterize hydrogcoiogicai setting 
sampies E.:-:d groundw'arer sarnpies; and grolli!GWater f!ow~ and determine 

t • • _

geopnysicai 
~ 

survey; \-;ater :eve: nature E.!:d extent O! grouna\:vater 
monitoring; and hydrauHc c(:::ductnnty contam:nanon. 

TisSlle~ sediment.. surface water and so!l 
sampies coHected by USEP£A.. 
Remediation Group from i .... !!endaje 

reference 8reas, 

HCX~ pesticides; P(~Bs~ gran1 ~!z;e !!..!!G 

t(:~~I org8t1;C {:arbon_ A su.bset of 
samp~es were also analyzed for SVOCs 
and metais~ inciuding me!hyimen:ur:~l. 
(~~r'ork !r;!an~ Hun:an Health and 
Ecolqgica! Risk Assessmen( Prepared 
hy Hqrdit::g ESE and Haffei/e, 3/16/f)1} 

Performed to support baseline 
ecoiogicai risk assessment and human 
11 ••••• " •

nea!r!! niOta consumpt:on ns~,: 
assessment. 

:\pproximately suut: soii sarnples Sampies anaiyzed for dioxin using an 
coHected hI' Louretro Engrneer;ng immunoassay screening method 
,~.. s~f~t:iates (LE/\) fur the C~entredaie 

http:iJS_A.CE
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SLlld:3ICI;~\;\l!\1t(;:r 19 (I 16 116 32 
------------------------------~------------------ -~-------------------------------------------

Biota 64 0 0 3 I S 

'."",., Dowm~i'irl'wllm'I' Il{J[Y"l1!wm ]1~I~i'U j!;II~rml' 
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Se:dim1fmt 22 I) 19 23 15 
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Se:dinvent 4 (]I <11 i 5 ::;. 
------------------------------------------------.. --------------------------------------------- ----.. ------------------------- .. ------------------------------- ~----------------------------------------------- ----------------------------
Surlfili~:e; 'WaN:r (]I:t II 
Biolta 1:t: (]I i 117 I S II!! 
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~llu......m 

I Oth,el" analyse!:, nol taltllJllalted i~nclude h,;:r1bildde!s" TJf'1HI, AVSiSEM, TOC, g)raill si;m:. 

1 S.ample n;:sulits wiltholJlt I~:nordill;ales inllhl;: ejlall3lbI3~m: 13[['1:: not included on Ihis :tab],;:. 

J Cla:,sifi(!d illS SlJ[d;II~:,e :iilltllipll~: iiI' lop of :"all1lp]!: "" (]I Ilt. 

4 C1.mmi:fkd as slLlbs:urfac:e sampll:: ifltnlP of sa~rllpllf~::' 1[1 :fl:. 


.5 Some! sf:cJiime!JrlI smmple!:i are das:s:il[ie:d ;mi soill im daltabas(! . 
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PlrlJi.i'I~I:t Siitl~ .. 
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__ r!~~~:!~~~!~~:~~~!::;!;!~!~:~:!i~!~~:_~~!:~~~~~!:~~~~~__________________________________________________________________________________________________________________________________________________________________________ _ 
___ !~~~:~!~~:!~~~~!U~~~~:~ll~!~!!~~~:~~~~~:!~~!~~~______________________________________________________________________________________________________________________________________________________________________________ _ 

OSWER Din~I:1:i111~ 92 .. 4..26 To be 
considen~d 

Elf''/I Rq~ion IIX Risk.. Based 

CCHlo;:ntrations (Oct 199"1) 


Sa:ft: D:rinking 'Water AI:t 
Mm,ilrII1JiTll ConLaLrllinant 
L.;:vc:l:s (IvICll,s}.. 40 CFR 

__ !~~!L_!_!_:~!_:~_!..L~~~________________________________ 
S:3.fi: Drinking 'Water Act 

Mm(linlUlTll Con1..aLrninam 

Levt:l:, Goal:, (MCLGs), 40 

CFR 141.50-·141.51 


To be 
I:on:,iden;:d 

Not applicable 

One ppb dioxin :aL" TEQ i:, to b,: Som.,: soi:I" at the sit'e 
generailly ILisoed as a Sllatting poill11 contain llio:, in all levels 
li)l'sl~:1ttiJrlg ch:anup kl'd, Ifor above the If'R(j 

CERCLjl Ire:m()',:3d sitl;::S :amd a,: a 
PRG Ifor 1'1;~metjlial :,itt:s li:11' dimdlrl 
in sllrfilce :soil involving 
/'I;:s:icielliltiai e"lxlsu!',,: s(;(:narim, A. 
CkiluriUP l':3Jlge of 5 10 20 ppb of 
dllOJ<:in (as TEQ) has be.en 
establislll;:d 1'[II'c:ommt;n:ial and 

..!!:~~!~!:~!:~!:~:~_~:!~Jt~~~:~~!E~:_:~~:~:!~~~~~!:~~:~:____________________________________________________________________ _ 
Ri:;k Bam:d CO[lIlcl;:Jrltrations 
(ftBCs) :alrl~ buman Ihealth ba,,,;:d 
a/lowillble 1;:xpo:s;t;Jn~ gUlldmK:If: 
k'l'els ckvelopl:d (b:r caJrcimlg<;:nic 
aJld llOn.. c:an::inogenilc compounds. 
IJ:sing n:li,:ren·c;e dos,;:,: and 
carcinogenic potl~ncy :,Iopes 
obtained hom EPA's IIntl;:gl':31'tt:d 
Risk Infbrmalion Sy:sv;:m (I RIS) 
Ihllaba:se, EPA's l-kalth Efliects 
A:ssessment SummaJrY Tables 
((-lEAST), and ;;ltantliartjl e"posure 
scenaurios. RBC:; are chermcal 
concemrations corn~:;ponding 10 a 
n)(ed lev"" of risk Hrl vari ou:; 
medi:3. 
MeLs have: been :set k,r to:dc: 
compOIlllids as enfiJ<Jrcl:able 
slm:ldanls I'm" pulttlk: drillkillg water 

RBC:s will be lIs(:d IIfI tht: 
BHHRA 10 idenlilf), and 
S(:1e4;1: potl:ll1Iiai 
ctJolritaminanl:, of I:oncern. 

Umundwater lllld surf1l.cl; 
11.:3.1Iel' at and Ilifar 1It1l: :sille 
are llot asollrce u:f dlrinking 

_______________________________________ :~:~:~~~:~~~~:~________________________________________________________ ~~~!~~~~:!:__________________________________________ _ 
Not applic3:1tt1e MCl.Gs me unl~n(i)rel!able goal:; (JwundWaier and surfil.4;1;: 

IJiTlckr the SDWA. Wil.'!er ELt and lu:ar Ithe :,i.te 
an: llot as.olll'ce ofdlrinkin!~ 
W:311el' ------------------------------------------------------------------------------.-----------------------------------------------------.--------------------------------------.------------._----------------------------------------

CkaJrI Water Act Applic:3llble Ambient Wal,;:r Qlmlity Criteria Dis'charge:s fromIJII: :,il:,e 
FI;:der:at1 Willter Q\Jildil)' (AWQC) an; provi.ded (iJo:r 1.O),ilo[: may caLlS.,: del~~radl.Etlion of 
Criteria, 51 FR ,B665 ci-terllllcais. 'WoolllELsqllatlld.I;:·1 River 

Sllrf;311~:'E: l'Ia1.<,:r quality in 

--~::~~~~~:~~~-~~~!::~~~:~~~~;;~~;~:--------------------
--~~~!:~~!~~:--!~~~~:~I:~~!~~:~~~~~~~~:~~~~:~~---------------- __________________________________________________________________________________________________________________________________________________________________ __ 

RI DElvIlRldles and AplPli':::2Ibk Sel" lforth requin:lllil,:nls Ifor M4;dia alii Ihe sill;: will 
RI:g'Lllatiollis (hlr Hm~an:lou:, i1tm~ardolJis waste: detc:rrnimallion IJtrld4~lrgo hiW3Jrdolls W:3CiJ:'E: 

Wastl;: Malla.geml;:Jrlt al~I:i[lrding 10 fi;:dt:md (40 CFIR tJi-etl:rrni:naliIHIl. 
:/:62.11) and RJI slat,;: (!Rule .:•. 67) 
deHnition" 

............................................--...................................................................................................................................................--..·ii!n~~:;..·:F:;......;·:;;......:;;....·...., 
Imlil. ILI.dllI1Id...llllt. 

6..g . " " Pc'Il;"I! r"d",c'I(~!'v Ii, "hr': 

http:surf1l.cl
http:141.50-�141.51
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••....• ·]['mltllll~],. lP·I·~~:llilrnlillill.l"y 1Ill~~:llltilik:.nllioIOI of lfli[Jlll!~I~lltiiIlJ .AlftAlms l[c]lJ' Ihl~ CI~:llltn!:lll:alll·l~ M[:slIrWlt' HI!:S1foJ[~atiom 
If' rojll!ll!lt Si1tt~: (~::1Ji IIIti lllllll~d} .. 

.."'...........iiil;;;~j;~;i:;:;;;;;;;;;;;:i..·.............·......""..;;~i;;;;;;;;;:.....·....·.......................···;;~;;;;;;;;i;;;:i;;"'........"..······..·.. ""·i;;;;;i;;:;;~iii;;ii·:.;;:j;;j;;ii;;;;;:i:i;;:;;..... 
[ to HV1FS ------------------.-----------------------------------------. ------------------------------------. -.~..-...-..-..-------------------------------------------------------- --------------------.--------------_._------------------

RIDE.M Rull,es and II,pplicabfe llJ:rlk:,s otherwi:ll~,pf:cifit:d., soil Some sods al the ,:ite 
R',:gullations for th,;: I:ontm~rlinatt:d as, a 1',;:,.1.111 of a corllain l;ontarnimUllls 
ilnvoE:5:'tig;altioTi and IRI~mecliation I'd~:llSt: ofhazardolJi, rnal:<,:rials subject tOo tIll;: Ruk B.O:m 
oflHlazardow: Mall~lriail shuJII be: n~:med iated ill a m:Jlrll1l~:lr sOld ot)jel;'li"I:::S. 
ifkleases (i.e., Reml~:diation 11,1tti~:h rnel~t,: thl; direcl ';:)~pOSllr';: 
1R1;:gulations) lind 11:~lu::JHlh,ilit)' criteriafi}t eaclh 

hu,murdmls sulbstanl;I;: estab:lished in 
Rulle 8.02. H (\kthod I Soil 
Objl:c!.:ivl:sjt

:··i;tiii:iiii;i··il;;;ii;;;:·i:i;~i;iii~ti;···········....... 
"Xi;ijiii~;;iij~i~;"""""'" ·..ij;;;;:;;i;j;::;~~;;;;ii;;;:·;;i~;~~;;Tfi;;~;;ii;;~;i·j~~;;:·······'···i:iT;;;jfi;i;;~i~;;:·ji:~;~;;i·i:fi~;';;jl;~~"""" 
ReglllaJ:iolrls surfiu;e waters in Rhode Iisiand and rnay CalJ:S!! degmd:ll'tion of 

!)e:t!. mnbknt water qU:lllil~y critl:ria WOOllll"CJuatlllcket Rh'·el 
Ib:r l~mcic sub:,tances. sllrfilce water qlLlalit'ty lin 

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

RIDEM IRlLlies and }\pplicabll,e: E:5~tllbllistu:s MeLs, !Iimits, ;lJId GrOUnllW;llter and. surface 
Rt:gulatiollis Ih:r GroLIl]i;I\!Iatl~:T n:I~luilrl:m":rlts :for Clllrr,,:nt ilmd filltun: watelr al and neilJr l!hl: sit,,: 
Quality publk: watelr supply s)'stt:m~:. arl~ not curl'l;:lrltly II SO'lll'l;:,,: 

............................................................................................................................................................................:~~!::~!~:\!!!~:\~!K~~~!~!~~:!:..................... 


..!~~~~~~:~~:~!~~!!~~::~~;!!!~:~:!i~!~~:.~~!;!~~~~!;!~~!~....T ................................................................................................................................................................." 


Fli,:!h and '\ViltJIlife , Applicabk iR',)Clu:in;:s that any fC:lk:ra1 agelli'~:)' On"site remedi.ation 
Coorillination Act 116 U.S.C PI'QPo:sJing to modij~)' a body olf ill,;:tiviti.;:s rnily ilKllliik: 
661. Fish :,md Wildldc: WEIII:r miLIst corlsult with the U.S. mociificaliom to Ithe 
Prot,;:dion (40 CFR S,,:etion IFi:,h and: Wildlifi: Servil;';:.. 'Woonasquat\JI;ket River 
6.:l02(g)) National Marine Fi:sh,:ri:":,, Selrvll,ee, adjacl~nt to'l'he sil:.e. 

ilJclclothl;:lr n:lall;:d stat·e aw;m:ies. 
TIltI;: Ii:dem.:l agency mlls1 :,dso take 
Il.I;ltinJrl to prevent. mit'igal,;:, Ol" 
I:ornpensatefcll" p:ro~lect"['I;lated 
j,m.s~e::s: of li:sh and wi Ilil ifi; 

......................................................................................................!:!:~~~~!!!~~:~::~:..........................................................................................................~ 
Clean Water ,11(11, Sectlloll Applicable OLIH:i[u:s reqlJlirl;:men'iS f,)r thl~ Olrl,:slte remediation 
4()'I(b)( 1)1 GUldel ine:, :for d!:im:tmrgt: of dred~~ed or nil activi:ties may IlrIdude 
:,p,,:dftcalioll of di:,posal :,ilt(:s m:Ertc:rials i:rlto slId;lce watl;rs, d:isdlarge of cin;cigelli or nil 
Ifor dn:dg.ed or :fill material {40 i1:lduding 1iI1;1:hlllds. material into the 
erR Part 230) Woon:,L,qualuc](I;I! River 

On·!,iilf: aclivillit:s dlo not 
, ['I;:qui:re lfIelmirting, but 

, SLlb:st21r1tllvt: requirernl:nts 

...................................................................................................j,......................................................................,...!~!::~~~~.~:~:~.!!!~:~::.............................. 

Rivers ;mcllHIaritlors Act 03 Appl icabk • S.1:~ts li:II1:1I criteria fc}][ placing RI:ln,:cli;l.1Iion activitie:, may 
U.S.C ~kcti()n 403. S,,:ction dlll1rls",stnl(:tu[l~s IlrI l1Iavigabk involve placing str\ll;mn:s 
110) wnl:1:nm nftltn: n.s. ill till: Wllona:;quatlJida:l 

Rh·I;:r. 
Prollection of Wt:tland,: SOIllI; wetland:s ;llrt: ll[)(:atl;:i[( 
(Ex.'e(;lllivl: Order 11990), 

FI:dc:m.llllgem:ies are n:qlJlirl;:i[( 1.0 

:il\loiid lJlllIll;:lrtilliJlg or p1rovid.ing wi1:tlin thoe sitl; bound ari I;:,. 
40CFR6J02(a) and statemelllt :BLS::s:ii:sntnnee [clor n,,:\\1 construction 
of prol;l~dlln:s Olll FloodpJi.ain lnl:m~ml iin w,,:t1ancls unless then;: is 
lli[(lll.llgl:ml;'nt ,amd Wetl and', I 1(11) Pl'il~;:til:abh: al!ternat IVI: and the 
PlrOlle(:tHHl <'IOC]:!~ 6. App. A) 1~'I'I:lpl)l5.l:d acl10ll illl; 11Iilk" all 

I 1~lmu:~tkable rnem,un:~, til rnl r!irnile 

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

.................................................................................................................·.....................................................................................·:ill~1.;...;;.:::......·i·::......·:;..........· 


111111, \i Ibl~,:ll~I\I\I::~~III~I::~ 
1~,~.9 ... PL~1;'~~ ,'i~("JlIJOJ~)~r.~ 1"C) \1b1( 

I 

http:dn:dg.ed


:~~:~:~~~~:~~:~:!~~;~~:..~~~!~~:~~~:~~..!~~!~~!~::~~..~~~~~:~~:~~..!~~~~~::~.........................................E:~~~:::!..............................................................................................~~~~!:~~!:!?~:~~~~:~. 


'T:alhI14~: :!i, ]l'lr·,i~llilll1tiiIlIUII·]' 1[lh:llItilii4::n.tioIDI of lfl'l[lllli~IDlltiial ARAUs lfln t1111~ (:4~:llltl~'li~ljll3lll,e M[l3lJ[ll[llt' U"~!llt4n':lIllii4lll11 

lP'l'ojil~"':lt :S:iltl'~ (1~:lJilliltinllll!d),. 

POb~:1I1'1 iillil All'llllii":lIoI ii IIIrI 
li1l R.lllf1S 

T11"e sile: is Icx:aled ina 110{l.. 
(Ex,eclItive OriJI,er 1119'~m ... 

If'c:ckral agc:n,,::ies aI",: requi:recJI til'Floodp:iain Manamement 
:3.'\'oid impaciis as;,ocial,,:d with th,:' year floodplain. 

40 CFR 6.302{b) and occupElnc) and modification of a 
stalemenlt olfprocl:dllres on :floodplain and a'/oicJ supporl of 
Filoodpllain Manamnnent and Jloodplain d,!velolf,m,,:::nt when:ver 
Wetland~: PW1:ection (40 ther,e i:, a prlal,::ticablc: alltc:mal:ivc:. 
CFR 6, App. A) 
F:loodpll;"in Manam,:ment 

..~::~~!!~~I..................................................................................................................................................................................................................... 
RCRA Locall1[)]1 Requlin::mc:11lts APlPlil:::albll! Sel~, J()rth rl11lnimllm r":{lu:in:mc:nl:~: Tr,,:atment, dilslf,osal .. and 
40 CFR 264.1,~:(()1 Jor ck~,i,gn, C[)]lstrlJI,ctiorl, :3Jnd :,10r:3Ige ofha,:ardous 

opc:ration 01':31 f1lClilit)1 wlhen:' mall:rialls. may takl:: pl:3l,::,e 
trealJllI:lnt, :,tor:3Igc:, 01' dispos,al of during n::nIl:cJ.iation ofthl: 
hm~ardc)1;ls wasle wit:l be locat,ed :,ill,:, which is 10call::([ 
wilhin a '100..)'ear flooIJlpl:3.in. wilhin'the 1(1)')':::311' 

..................................................................................................__........................................................................!~!~~~~~~~E!~!!!~~:................................. 


..~~~!:~!!~~:..!~!!~:~I:~~!l~:~:~~~~~~:~~~!:~~....................................................__..............................................................................................................................j 

RI DEM IRI,lic:s and APlfIli,::abk SI:I~, J()rth rnllrlimum r,,:qIJin:rrlc:ms Tn:atnnE:nL, di:;posal, aneJ 
Rc:glLllatiol1l:S fhr Hal:Elrdou~, J()r ek:ll.gn, c:on:;trlJI,ctiorl, ;3und :,lor:3l;!;e ofh;aL':EtnJlo1J~' 
Wast,:: Manageml:nt operation of ;31 fhc:ilit)' when:: malerialls, may tak,: place 

1:re:3I:ml:lrlt, ~,tor;"gc:, or disposal of during n:::rnc:diation of 'IIIe 
hm~ardoJ;iS: waste will be locat,ed :,ill,:, which is 10call:d 
wilhill a :IOO..)'ear floodplain. wilhin the IO(l'Y':;3lr 

____________________________________________________________________________________________________________________________________________________________________________ !~!~~~~~~~E~~!!!:~:.::.:::________________________ __ 
RIUEM IRtllc:s and APIPIi,::,,,bk An:1 ;3lctivily wh:idl aHc:n, a Som(: wl:,·tlands art located 
Rc:gulaliol1l:S Goytming th,:: wetl:aund mU5t Elvoid alii prnbabllt within Ilhe ~ll'te boundaries. 
Enforc,:mc:nt ofUII: Frl::shwat,:::r Hllpm:t to fre:,hwater wl:l:lamls to 
Wel:hmds Act the mm(i~rll1Jl:rn o:tc:m pOS~;'llbk. If 

impacts cannot be ;'"l'oi,ded .. til':,), 
mu~,l bc: n:duced Ito the nnmdmum 
,:xten't ))oss,ibk--------------------------------------------------------------·c----------------------------------- ----------------------------.::----------------------------------------------------------------------------------------------. 

RIDEM JRILIIc:S and Appli,~:abk SI:I~, J(Jrth policy to protect fi.ltun: Some: 'NI::'tlaJ1lo[ls ar'(: lo,catc:d 
Regulations, fi)lr Groullclwal'::lr : ;md ]fIn::~,ent SOI"rc:':~, of drinking, wilhillllhe ~,itc: bmlll'ldaries. 
Qualit)! water by P],[Jl,:,,:·tioll'l oflJic: 

grolllldwal.::r, ;"qulifi:rs, r'::'chal'!~e Groundwat':'lr and :mrfm:e 
13JI:as, Iwd watc:rshed~,. water al :3und near th,:: site 

IlJI: nol ,clllTc:n'tly a sOUlrcc: 

::;;!;~:~i[~~!~i~;~j~i~;~:i:i~ij[i::;~!:l~~;~!:m!i::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::~:~::~::~~~~::~:~~:::::~:~:::~::~:::::::::::::::::::::j 

--l!;j~;;~~;;~;m!d~~;~~;!;;;i~~~l;;;;;ii;;~;~:;ii:i:i:--'T';i~i~~i;ii;~:~~t;i;;:--------------'~~:~~;i;I:~~ii;~;';:ii;;;;i;;i;;ii;;:'ii;;;~ii:i~ti;j;;~;:~---------- --ift;;;;;;;;;j~i;;ii;~;i;';i;~;ti~;:iii;;:~__ ;;;;i:;:--l 

N:3lllional Pollwlant Di~,chargE: ' mOlnilorJing :re41Illin:ml::nts, :3und best n:quir'~: di.,d:lCllge Of'I.:3.1ler I 

EH:rniJrlati.on Sy:,t<::Jrf1 (Nlf'DES} lrrlaJl:3lgC:I11I1::n1IPnl,I:llices. to thc: 'Wool1lm:qul3.1:ud,::'! I 

(40 CFlft Pillls 122" U.S, I] I) SIJittstanlli'l':: rC!'1lllin:m,::nls tlrUklr River. 
~\IPDES are wIllt1c:n such thaI'! stnl.,' I 

,uld fc:(klral arnbic:11I. wa1.<n qual it:1 I 

I I: ri1lE:rw ar.:· 1111:11. If'c:rrn]1I~, an: 

.....................................................................................................:~~:~l:~~!~:::~!..~~~~:.~;.~!~~L~::.~!.~~~~;~!:!!:ii~::::.................................................................... 
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',.....' 'l['mbll'l~ J. lfl l'.diiI1I1iIIUU·Y Jdll~llIlillii.::Ultiiolli I[If If'l[lltt~~llllti.:~III.II•. RAIRs I~or tlM~ C'e:IIII·4~~dull,E~M[mljlolr· nh~!llt4llI":Ultiiolli 
Plt'I]I.i,et~:I: Siilt.~ (1:1[1]11 lliirllll<l~d)" 

Il'olttmlltli:nll A IJIIJI.Iit'ellltiioltl 
hI HJ/lfIS 

Sc:w limilts on e:ij)oSllre 10 work,::rs All aClti'litil::, Ilaking place 
Hlealttl Admini:,tration 
Occupational S:3:fe:l)' and Applicable 

on 1lhe sit,;: induciing 
(OSHA) Sl"undards, 29 CFIR 

IJiln h",I;m,J]ou:, :,ite or emergency 
r'espom:,;:s... sds ji:ll1th minimum r,erneciialiolli. COJrlstmcll:on. 

1 9 10. 120 fbr H :3Ll~ardou:i 11.I:~2dlh and sakt)' r,equiremell1:s aJld mon ito:ring om: lwitljecl 
'Waste Operations al1ld sudl as p,;:lrsonal prnlleclion and 10 OSHA ]'kaltll and 
Emergency Responses .. Part Safi;t)! n:gulationl,. 
1926 ji:lr Gelll;:lral Safe:l)' anill 

lJmining. and repolrlllrtg 
r.mlu:in;:lrrl(:lm: . 


H,,:altb Standards. and 


..!:~!:]t~~!!:~!!~~!L!~~~:~~I!!!~~!:!:~~~:!!!~~~.................................................................................................................................................................................. 

J[),epartmenl of TralliSportal iOIll Applicablt: Rt:g:LllaN~s: th,; labding, p.ackagJlrtg. Reme(h.al actiom: may 
(DOT) rllJ,;:s. fblr the t!ral1lsport pllac:ardilllg, and trans.portalion of include the: ofl'·sit,,, 
ofhEli~ardou" "ILIbsl:ulces; ,~19 !>oUd :lund Ihazardous: waste 1, ofr· tnllll,port lllld d ispo:,all of 
erR sil);:. 	 sol id ;lund lhazardom: 

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

HJIDEM RlIk:s 12md Applicable E!rtablishel, minimum reqLlin:Ill:,,:nl1, KII. ilia" til.;: allthorily 10 
Heglll:3.1linm; j'~~r Hazardous j)[II' till;: genl;·ntl WIl .. transportatiorl, administer IJnf: stal.f rules 
'W:as:1t(: Management sttJ'lrlIJl,l;:., tn:almelli, and (lIis,posal of 	 and r,,:gu:lations for 

h:3;m,rdoul, wEI"lles. 	 hazardoul) wa"t(: 
genem.1lio:n, trans:porlatioll, 
tn:alment, storagf. lllld 
di.spolml. Rem(:dllEltion:31I 
th,;: sill; willi include llOJrrlC: 
olf lhese aGI"fvities. 

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

RIIDEM Rllk:, llend Appllicable E!rtab!lishel' an il1itegraled progmllrl nle RllFS wllI,;vallJlatc: 
Regllla.1tioris ji:>r the 11;:QUiIJiJrlg reporting, invesli:gali on poten 'tial rl:med:'ialion 
In'iI;::,tigation and Remediation and 1'1;::rnedialion of',:()IliIamlinall;:d altfrnative~: j,)r Ilhe :lite. 
ofH.ELi~ardolJl:s Material 8ill;:]5 1:D diminate and10Jr corllrol 
Relleas',:" (ii.C:., R,ernediatwll Illilmats: to human healUI and the 
RegLllalliom:) cmvironnrtent in a lHnely and COlli:· 

c:m:cHvt: manner. To :ud this 
pro<;c;l)S and elllS.lure o[]on:,istency.. 
c:l1;mn up ol:~iectlvc:s l~m' "oB anili 
grollllndw,ater ha'.,,: been devdoped 
In rn:3mlge the risk:> to hLIinElfl 
ht:allth arid the .;:nvllronm,;:nl, and 
£1['1;: to h(: applied llrt a manm:r 
c:(JI1Is:ist(:nt wiilll the curn:1l1: and 
11;~360nabl)l expc:cl,;:d i'ull.1re use of 

__...........................______........................________________..____.................. 
,..!!!~::.~:~!!~~~~~!!~~~~!!~!:~:~!.E~!:~[!~:!:~:::........______........................______....................________... 

RIDEMWater QuaEty Appl icable S';:II!> ambient waller qU;llil)' criteria Rem·,:di;3.!Iio:rt aClivitiel, thai 
Regllla.llions: ii:lr Ito:dc sllbsllancel, ami gO'/I;JrIl:l affi:CI the 

wllt,:::r I~lllality impacl1; associatelll WOOlli3:,qLtalILlcket Riv,er 
widl she a<;tivi1:it:s; ,;::,tablishes lhe should not 'IH)I;3,lte w;3.'Ier 
l1;quiwJrlenl:s f(Jr the approval of a qlJlalit)1 standards; 
IUI']DI]:S water di:lcharge penni!.. [I;:Jr[II:dliati.nn may incllld]';: a 

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

RIDEM Rukl, and Alflpl icablie ES:ltabl.istll:s t:onstmclllOn standards: nl(: l)ilte contains 
RegLllations k,r CirOlllldVlat,n Ibr pc:rmall,;:nt ntonilori ng well:; approximateLy 33 

..~;l;:~~~!!;~l:.......................""",."..,..,,,.............................................!~!!~!~.!~!~!!!;;:!~~;:~!!~~;;:~!.E~~;::;!;:!;L~~:;!................!!!~;~!!!;;:~!:!!!J~:.~~:~:!l!;~;.,,""""""""". 
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T:alhilt;: :li. ]P'nE~Ii][l1liilllnll"y Illllt;:lllti:lik:;n:llioJnl of PI[lIIIE~I~lltiiIlIAlftAlm!i Irol" I:htl; Ct;:IlIITIE~llllllll,e MlllilOIOIr' Uh:!01tlJl1':81ltiiolll 
PI'Ojil;,,:1t 8iltt~: (t~:(Jillll:iIIUIII;d) .. 

'l~ttNlluiin;ml'lmll SI~illtlll!1 

RI Air Pollution COl1ltr",1 AplfIlk;3Ib1e 
Regulatl10n !15 Fugiti''';: D1J:st 

------------------------.--..--......-.----------------..-......---.--.-.-...----..-..-.........-..
 
RI Air Pollution Control Appli,:able 
Rc:gulalllon # 17: Odolrs 

....................."''''..............................................................."....... 


•••••••••••••••••~•••••g •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~ 

S.l'WJllllilili 

il ,lateriall;,inci'LIdi.ng ibut nOli 
IlimitelJI tn ,;aruL gravel. "oii.. 
aggN:gat,;: and arlY oth,,:r organil: or 
IlrlOrgilnic Imlid rnat,er 1::3Ipable of 
rt:li~il"i1rlg dust to be h:Bmdlled, 
tram:lPorted., mined, quarried. 
ston~:d or otherwi:,e uti lized in arl) 
way so ill'. to 1::;atllSe airbom,: 
pmtiellhlll: matt!,:r Ito trilvd b';:yol1i<Cl 
ttll: property I;in'~ ofth,~ ,wli:"I,ion 
sour,:",: without taking a,jlequ:3Ilc: 
prec:l.'LItions to plre',,;::nt particulate 

Il'CJi:II~:lIllii;1I1I All1Ill!U'[:lIllii,ulrl i 

to IU/lf1S j 
ifkml:d iation ",f'theslltc: I 

may Ilndude 1;:;3LrlJI Jno'llirlg 
IlCIli'lllties, vc:hlldc:s 
t:ramportin~~ material:", andl 
construction of prot,,:<Ctivo(: 
cap,; 

..!:~~~~~~:~:~_~~!:~~~~~ __ ~~~:~:~:~~~!!E~!L!!L~!:~~~~:~~~::--------- -----------------------.-....--------------------------
Sets prohibitilom "Igains!: ,:m.issiol1 H'~mc:diatiml ofllhe :,itc: 
l,rll0 tIll": atmosphen; of any air sllould Iwt n:sulll in a 
cont:uninant or combinati,on o1'.air relc:ase of:3lir 'COIlltamllUants 
cont;31rninan1.S that (:n;::3I'1e an n:slll!:ing in ol:~iecliionaitlle 
obj",::'tionab;le odor beyondl til',: odors 

.J;~~~;~[~~:!:~i:}!!~~:~.~~!:.::~~~~!J~~:!:!~;~!~.............."'_"",."'"............................................. 


....................................................................................................................................................................................................·~iilill.i~~...:...:;......:.:;;......:;;......... 
,llu! I, 11J1~dlllllt.llllt. 
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SOLlJrl::e Idl,entification 

Contarninant Falte and 
'1['raJrlspolf1t 

SOlLlrce An~a 
I lftc;:sid';:l1ltial Use: SOlils 
, 

N/A 
__ 

Evaluatliol1l of site 

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

'To !be dek:nniin:ed. 
hydrodynarnics :and 
sedjillr1I;:nt stalblil it). 

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


Potc;:ntlialJ!y insUiffic::i';:Jllt 
:s:oill data ItO (kfiw;: 1;~Ktl~:I1LI: 
ofd.ioxin cOlrlltarnination 
I;:ast of th,e C'~:nt['i~~dllik 
:Manor i3IpaJr1lml;:nt 
I;:omph:x 

lDI;~fin itioJrl of IJw I;~xtl~mt 
ofNAPL in SOilllll~!ilLr 

'WeH Ivrw··i[)SS would 
hdlP ~mpp'olf1tn~~ml;:cJli:a11 

dc;:~;igJrl {notc;:: optiil1rlHlI 
data w;:(!d" but not 
rc;:qu irc;:d fi)r cornplletkm 
ofRJ[/FS) 

C{Hnmercial Usc;: Soiils 	 Soiil sampl,es have: not 
bel~m I::olle:clted on 
COJnllr14;:rcial p'rOlr14;:rtic~:s 

crt 1l0lf1tllieaslt ,::orlli'eJr of 
LYJrllIHJrl M:i 1I11f1ond ![lJr in 
th,e wfld4;:vlelloIN:d :arc;:;El 
along ltllie west blllrik of 
LYlrlllHn Mill: Pond, IIJnd 
risk to slitlewoJ'lkl;~rs JUIS 

1110·t IJ"e4;:n 13i~;sc;:ssl;:dl. 

............._--_._-...-...................__ ...._-....--.............._-. 

N/A 

Ge:ornorph ic ;3InaJysi:~; andl 

geophysi:cal survey 

cow:luc:tl;:dl by U S,EiflA and 

1.JSACE. 


EngiJrll;:(~lring anally~;js of 	 s,1(:ope of enginc~I;~ring I EngiIIM!4;:riJrlg analysis 
inh!rilm ,cap~; al1ldl i:LI1iulysis Ito Ilu;: dc;:tai led I proll idc;:d in tl~~chn icall 

.J~!~~~:!~:~!~~J:L.!~~~~~~~:.................................;~~~~}~~!~~~!:~~~~..~!~~~~~~~:~~}~!:~~!:~:...........~~~~~::~~~~~~~~:~~:~!~~!:~~!~~~~:................................... 
:lJf·J)I;:CI~~S!i.ary, collkct 
illdiditioW311 surfil(:e and 
:i,lI!b:s,lIlfJ::ICI;~ :~:oill 

:l;Elrnpies 11111 the are:a 
4;:ast of tlw C4;:ntlfl;:dlalle 
]1\llanor I:mi lcling and 
WI;~st of the (:<ent,erllilrll;: 
of the talllir:JICI~~. 

NiA 

Surnll~:e and subsurnli,:c;: 
~;Hlmplles we['i~~ 'Golkcltc;:d in 
fall 20(]l2 Jei·om borings in 
th,;: Itaillral::e and anmlyzed jcoJ' 
dioxi:n. 

-----------................._------.----_........_--------................_-_._----;!----......................................,.-........................._-_._--_.................._--------_._-_............_------------------------------------,,---------

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

Residc;:nti,allJse Soi Is None N/A NIA 
eNTCRAl 

---~-------------------~------------------------------------

R·e4::re:3Itional U~;e Soi,h Nonc;' 	 hliA NiA 
eNTCRAl...•...................,.................................................................................................,................................................................................................................................ 


CoJ:iection of soi I Thn;I~~ sUlrl~ace ~;oi I ~;aJrJlIpks 
sHlmph~s hOfn 'w'elrc;: c::ollle(:ted iJrl falll 2(Jl02 
(:IDlrlllmet'<l:iiallprOpeJ~tiies fifOJrllI tlM~ Jlohn E. Fog,I~~rt~y 

whc~!['1;~ a compileltc; C4;:ntl;~r andl HiI1HllY'~4;:dl lf4:11" a 
e:"lposILlre pathwayfillill nlng4;: of I,:ontarn inanlls 
may c;:)( is1t (dlio)(iJrls/JfiJraJrl:~:, SVOCs,. 

1P1;:sticidl~~S" PCHs and 
Ifllleitals}. 

----------------------------------------------------------- ---------------------------..--.----..._--------------........_._-------------------------------------------------------------------.------------------------------------------------------
Groundwat,er NOllie 	 Coillel::tiolli of 

g;['l[)llmdwHLtl;:r sarnples 
to Illeri f)1 cOlrltllirlllilrlant 
conoentrations aJrld 
·clrIHLt'Hcll;:rize ternpolrml 
varia1:ioIrlS 

33 g;f·ol.mdwatl;:r :s..arnples 
'wlere e:olll·el::tled in f:all 201[)2 
al1ldl anall~O~I;:d Jfc:1I" VIDCs (all 
:s:arnplc;:s) andl di!·()i)' in (III/ell 
lVII;V··()i5S only). 

...................................................................................................................................................................·······································'"1·:.. ..:.................................. 
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S,lJtrl~aoewaltc~:r None N/A N/A 

NiA, Not appl ic:alblte., 

lDat.arnay be insildifiic.ient 
to IfiJlly dd'ilrll;: I;:xll~ml of 

c:ontHitniln ation, 
plU'llicullaJr]Y in ll..yrnan 
lVllill Pond and 
downstr,emm 

IfIII"I]I11.jJ~!I4~~dt 11):1111 :il 

CIJlllh!~I:ltii'lJilll 

Adtditiolrlml Largeltc~:d 

sed iI1rll;:1111 !w,.rnpl,e 
,(:01 li;:cltilon and aJrlHIlys is 
I~D'lr cirlc;:miicals of 
1,:onl;I;:rlll to lfi.l1l,1y d,dill'l: 
lexh:nt of 
1,:ollltarninalliio[] abovc;: 
silte,:s:p',~:c:i:fiic PRGs., 

,][,hc~ sc:op"e of III I;: :s:arnpliing 
1~:H(:iI'l wi III It,,;: detl;:rmiiIM:d 
afh:r d'IC~:Jni,cHlh of COIM:c;:rn 
:,Lre ci(JJrI:fiinllc~:d Hind PReis 
.,In! dlc!'\Id()pc~:d. 

EPA will ul1ldl,eJrtalkl;: 
~l"edirnen11 I,:ore sampling in 
200] to linvl~:sltigate vl~:rtk:a] 
1;:KII;:nl of c:ontHitnilnation and 

'.....................................................................................................................................................................................................~jilll!ii~..·:..~::......:·:j;......:j;........· 
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Centredale Manor RIIFS Work Plan Final April 2003 
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Figure 2. Source Area Features. 
Originals in color. II 
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Figure 3. Annual Mean Streamflow (cfs) at the Woonasquatucket River from 1942 to 2001. 
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Source: USGS (www.waterdata.usgs.gov/nwis/sw/). 


Figure 4. Peak Streamflow (cfs) at the Woonasquatucket River between 1936 and 2000. 
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Figure 5. Historical Building Locations and Geophysical Anomalies 
(modified from TTNUS, 2002). 
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(l)Sediment also may be transported to river banks and floodplains during storms or floods, leading to surface soil contamination. 

(2) Human contact with subsurface soil is unlikely given that interim caps and paved surfaces are effective in preventing exposure. 
Interim caps and paved surfaces are monitored for integrity and will be evaluated for long term effectiveness in the Feasibility Study. 

Figure 6. Human Health Conceptual Site Model for the Centredale Manor Restoration Project Site. 
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Figure 7. Ecological Conceptual Site Model for the Centredale Manor Restoration Project Site (from Harding ESE, 2001). 
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Figure 8. Summary of Dioxin TEQ Concentrations in Soil and Sediment Samples from the 

Source Area and Allendale Pond. 

Original includes color coding. 
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Figure 9. Summary of Dioxin TEQ Concentrations in Soil and Sediment Samples from the 
Lyman Mill Pond Area. 

Original include!> color coding. 
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Figure 10. Summary of Dioxin TEQ Concentrations in Soil Samples from the Tailrace. 

Original includes color coding. 
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Figure 11. Soil Sample Locations Beneath Paved Surfaces in the Source Area. 

Original includes color coding. 
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Figure 12. Monitoring Well Locations. 
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