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EJ(ECUTIVE SUMMARY 

rhis T~~chl1k:al Memorandum has b€~€~n prepamd tlO dlascribl3 the samplingl ,and analysis pm.gram 

and findin!IS of he Source J1,rea InvI3sti!~ation (SAl) for tim CentrE!dale Mianor Re,stomtic)f1 

Pmjec1 SitE! located in 'North F'rovidEmcE" Rhcldle~ Islanel. 

The~ scope· of wort for th€~ Stll was< 'Ie) d:e,tenninE, th€> nature, of thl9 contalrnineltion in the· soils of 

tlll~ source ama, describe the, hydm!~130Io!J ic~1 setting and ~!roundwate'r flow, .,nd d:e,tlenninE, the 

nature and !!Jelent of 9roundwatl~I' contarnination at and acljaCl3nt to the Ce,ntmdal'e, Manor anel 

E3wo" Villa!!I~ prope,rliI3s. 

Chl()l"inat€~cI volatile or9anic compclunds (\lOGs), particularly t:richloro€~thene, crCE) and 

te,trac:tl loro~3the,nE! (peE:) WE!re foulld in the :sl"a'llow soils and fill· material present thmu9111Jui tl113 

site in thE! borin!IS installed. Highest conce,ntrcltions of the,se, clJntellninants we'n~ found in so ils at 

one, specific location (MW··O:i) , in tl113 Brook Villa!!,3 Parl<ill!! area, very c:l>JSI3 to the 

WoonasquatLickel River. T'rir;hlorophenol (rep), dioxin, and hex8c-.hlor'CIxanlhene (HeX) were all 

found at e,llavate,cI concentrations in soils at this location as we,ll. Other c()ntaminelnts, includino 

polychlorinated biph,3nyl compounds (PCEls), aromatic VOCs, phlhal,atE!S, polynudear 

hydmcmt1clrls (P,II,Hs) :and ITIE,tals,WE!re ,a'll found ,alt IQWE,r concElI1trations in sh'allow SQils and fill 

across thE! site, fill is pnasenl to an 13sIilTl81tlad clE!pth of 2-·t :2 f,eet below ~Irou nd :surface. 

SubSUlfacl3 soils at th e, SilE3 ar·e lar!113ly compose,cI of silt~1 sands and !lrave·I:;, b'31!wI3Ien 40 and I)VI~r 

7'0 flaet in thic:~;nE~ss. TlllaSla I)vl3ltllJrde,n male~riClI:s anl not lil{l3ly tCI retard or lP,arti(;~Jl arly direct 

rniWcltion of contarnin:an ts, wtmther tlll!ll :are! dis,solvl3d in ~Iro undwate~r Of beill!l carrimj :as 

irnrnisdble~ liquids , 

The bedrock E!valuations inclicatE~ th:at 11113 sClurce ana,a is situ .. te,d above, a north-Sl)uttl tmnding 

bedrock vcilley. Then3 are two low pOint.s in this v.alley , alt €!1'3vations of le,ss theln 28 fe:et. One is 

unch!r thH N:lITaganseti Ellactric: right of "".'y, west of Brook \/illag:e, and thE~ riv€~r. The otiliel' is 

unclE!r thEl Centre·dal'3 iIIlclnClf' bu ildill!l and the, wEl'li:and :am.. bE!t\'lmElI1 the, ends of Grovl3r elnd 

St.ee~re Streets. 

Groundwelter f low thmU!lh Ul·e sh .. llow oVE3rburden is to the south, with em e'clstward tn3nd dUling 

hiOh WalE!r sta!JHs in f:he~ rivE'r, Gwundwat~3r flow througlh tll13 d~3131l overburciEm am! bE!droc:~: 

RI02843D E·1 Tetra Tech NUS, 'I1C:. 
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beneath the northern and central portions of 'the site is generally to the southeast, and the 

eastl~11y c:omponen t to flow diminishE!S as IlI'OLlndw.alE!1' relachm; Cap Area[ '1 

Bas,ed on ObSE!lvatiOlns; from th[e E!ight wl~1I clllSters allring qUi4~SI::4~l1i cond itiolls, it clpp,~ars ttmrel 

alr·e 110 stml1!g, pe,rvasivel, downward vertical -gradients thalt c()uld drive di$s.Cllvl~d contaminants 

'from the shallow :SlJiJsUlfac:e through thl~ elve,rburden and into the bl~d rock at the sitl~ . HClIv·ever 

thme does appelar to bE! .1 dire,c:t hydl'aliliC: cOinnelc:tion bE!twE!E!n the ove rburdl~n and b[edmck 

bmll~alh much of tile sitE!. ThE!refoi'E!, shallow fraGtu~es in the schist, !~nle ,i$s" clnd gr:anite may act 

as pathways for mOiling contaminants from the overburden into the bedrock. However, it 

appelars the beldrock fracturels generally hmll~ srnall apl~liun~s Clnd translTIit small to n'egli9ibl13 

qlJa ntities of watl~r. 

Gmundwat4~r c:ontamination a.t thel site was dorninated by chlorinale!d \lOCs and TC P. The 

hi~lhE!st conlC:lentra:tions of contaminants in ~Irounclwal:e!r wer,e a!~ai n attribUlt[ed to PCE, TCE and 

TCP, all fOUind alt MW-05S, wh,em these ClDntmn in,~nl!$ WEIr-e· also clE!tecb~d in soils. PCE and 

TCE we,re both found in ~1,e hundrE!ds of ppb in ttlE~ cle!e!p overourd,m ~Ind be!drock. wells (MW-O~~ 

a.nd MW-13) on the southeast edge of the source area. Low concentrations 01' PGE and TeE 

WEll'€> al5:e, de!l~Gteid in be,drock ,md dElE!P ove!rbunj,en wells at IVIVII-04 at thE! souhem elnd of the 

$OlUrC:E! am.a, and in Ihl3 clE!E~P ove!rbuf1den well at MW-t2, so,uth\lve!~;t of thE! sc'uroe are!~l. L.ower 

Gon[::43ntrations IJf thE!SE~ anel othE~r VOCs well~ found in I1l1Ctst (If thel shall,ow grolJndwater w,~IIs in 

the sourG'~ :~ rEm. Otl1elr grolUndwclter incllJdl~d phthalaltI3:S, and l;ont~lrninants deitectE!d ' 1'3,ad 

nic:,:el, as well clS.a c()rnpound known als Gaprolactarn . 

Tll[e hi~lh c:()ncm'i~ations of PCE, TeE, irep, ,and dioxin a,t IIt1W-OSS are co-Iocaltl~d 'I'\~th a 

groundwater lTIound that seems to be present in this area during most of the year. \M1ether the 

mound and the Gontmnini~nl set lOire related is unknown, but the m(lund may be influencin!~ the 

flow path of ~"e C:(>r1taminants at this location sli~Jhtly, 13$ the westward waciilent fmm the mound 

to MW-05 acts against an eastward groundwater 1'Iow gradi·ent that presents itself durin~l periods 

of high li",~r sta~JE!s . 

If a sufficiEmt quantily (If PCE-rich liquid was re!I'3,as[ed in this ~Ireal, DNAPL lTIay h:av[e 

accurnulate,d at th,e basE~ of the b'3droGk va,IIey appro)(inmte,ly 200 fI: weist of IIt1W-05S, undl~rtt1El 

Narr,aganse-tt Ele,e~ric f,~OW. Ove,r timl~ , pali or all of thl3 DNAPL :acDumulatingl in thi[s 

topographic low may haVE! €,nterl~d the b,~dl'OC:':, prc,vidled the fracture! openin9$ WI3 rE! sufficiently 

FtIO~~84:3() [-2. TetIll 'hc:h NUS, Irlc. 
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wide. These fractures coulel have 1:;;31Tied thla contaminants to thE! southe,ast toward the IVIW-13 

and MVI/-02 clusters, where PCE and TCE were fJlso detected at moderate concentrations. 

How'av,ar, re'cords from elevE!lopmIOl1! of tI"3 Centre,elale iVlclnor buildin9 indicate that drums CUl(j 

conl,aminated soi,ls were removed during the construction of the foundation of this building, 

TtlE!SE! c:ontaminElnts, now reml)vlad from th,a SitE!, may haVE! once present"d ,3 more localized 

~;()urc;e! of contarninants 10 wlall~; MW-02 ;3nd MW·'I :~. 

R:e(Jardllass, Ihla southE!rn perim'3tE!r wE,lIs appe,ar to bE! intmceptin9 elissolved TeE ,and PCE 

contamination rni(l rati n ~1 s;outh, but ml)'fEl pre,elmninantly southeastwmd thmuOh the! bedl'Clck 

valley and shallow bedrock via the southeastward flow of the groundwater. Whether the MW-05 

ama is a single lar!Jta source, clf Ihe,s;E' c:ont,arninants, or if this is on ly a supplt!ITle,nt to other 

sources that are or we,r'e pre,se,nt E! lse'll'here, iii un~:nc'wn at this timl!. 

RI02843D E-3 Tetra rec tt NUS, Inc. 



1.0 

DI~AFl" 

PfWJEGT INTIR()J)UGTION 

This Technical MelTIorandum tlas been prepared to describe t.he sampling and analysis program 

and l'indin9s of I:hE~ Source Area ImIE!stiOllt:ion (8)~1) I'or thE! C,mlredall'3 Manclr Site 1e1C:<lted in 

North ProvielEtrl(;E3, f;:hodE! Island. This work was lIuthorizE!C1 in itiadly under Work Assi!~mmmt 

Nurntmr 043-TA1A·01€'P and tll,an trans itio>rIE,eI into W. A. 10!l--ANLA-016, Contract No. 158-1M,

004S 

TIl,e SCOP'3 of work for thE! SAl 'NalS: to det,arrninE! tllia El)(tent of the sourCEI alrea oj' contlllnination, 

hyelroge,ological setting of the' sit'3, !~ r()lJl1dwatla r flow, and tile El)(tent of ~Iro unelw'3tElr 

contamination at sind a.djal;E3nt to tile Centre,elclle Manor and I3rool< Vill,age propElltie,s. Hegional 

location of tl1'3 Ce,ntrmjale Manor Hestorslticln Proj,ect Site is pres.entmj as F i~lure 1-1. Th'3 

"source area" defined I'or this investigation is depicteel in Figure 1-2. 

This S,Jun:El Are,a hWllsti!jal:ion l!SE!d e'xist:in!~ inf()Jmaiion, anel s,ugmenlEld that informaliol1 with 

new data to define sourclas 1)1' contamination ,mel Elstirnatll contaminant disc:hmgElS; into tile 

slJITace 'waters and w'3tlands. This is ;ao::<JITIplishElei tly provisi,)I1 of a conceptual ,groundwelter 

lTIoelElI, showing input and output locations, and also showing whe,re contelrninants. could €Inter 

the river syst'31T1. Datia Wl3rE1 collect'3d so CIS to ctElte,rrnine whe,re !~r()lJl1dwat'3r cont'3mination is 

present, where it is. liI<ely to travel over time, lind to idenlify if and what. type of a remedial action 

is nece,ssary. The~ data Wi31"E! collectlld such tllia! thll analytic31 msults could bl3 USEld to support 

full 1l1JlT1<1Il he,alth and ecole'IIicai risk ll!;SElSSrnent:s iI: thHSEI aire founal to be. nl3eded in thE! ful!ure. 

Analytical data !~13n 'erate,d by tllis iIW'3sti!lation ',",'e,r'e compilEld into an ,exi stin~1 elcltabaise, for 

futlJ re, lavaluCltic)f1 pLlrposes. 

Data qualilty objElctilf(IS anel otl1,er ql'ellily cc)f1tmi information for tllis project are provided in tll13 

Quality Assufi3ncl3 Pro.jElct Plan, Centre,dal,e Manor Restol-ation Projed, Nmth F'rovid'3nce, 

Rhode Isl'3nd, TtNLJS lIJovemb'3r 2000, and ills mvisions (ClAPP). The ClAPP pwvides the' basis 

for collection of data, anaillti r,al sp,3,;ifications, cc, lIec:tiori procedums anel otller tl3cl1nic:al dlltails 

pertaining to data c.ollections and documentation. 

F~ IO:!E"'3D '1 .. 1 Tetr;a Tec:h NUS, Inc:. 
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n,is tj~cl1niC:~11 mmnor;andum inc,l udl~:; l ivl3 sections: thi:. intmduc::l.i()n; the Site: Background, 

including ;a lJrj'ef surnmary of e!~:istin!~ datEI; t~lE! samlP.lin!~ and an;a'lysis ~) I'()I~!ram pmformed for 

this sbJdy; thj~ finclings of the investigati:on; !lnc! Ulle summary ,and conclusions from the! study. 

The chl~lTIical data frorn SamplE!:; coliectE!d ~Ire pre:semted in Appe,nclicI3:5 A thl'c)U!lh D. 

RI0284:m 1-2 
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SITE. !3J1,CKGROUIND INF()I:tNlj~TION 

This seGtion prese,nts backl~mlJnd infe)ITnation fm the Centmdale Man')r Sibl, inc:ludinlJ a site 

description, site, history, and a sumrn.IlY of IPrclvious investig:alticons. This s'acti,on includes 

inl'cormation pmviously obta,in,ad from the, study a.naa by EPA during tl1e Woonsoc:ket l~i"E!r 

SedimemtiWater Cluality Analysis (EPA, .July '!139EI) and from an Expande,cI SitEl Inv,estigation 

(ESI) of thCl Centre,dale Manor Sibl, f\lmth ProviclEHlCH, Rhod,a Island, pmforrnecl by ROll F. 

\lVe·ston, InG. [WElston, March 'IBBI3). OthElr data collHcteel by 'IhEl EPA Emerlleal1cy f~esponse 

Program anel athear ,ef1'Clrts ana also incilucled. 

:2.1 

This section pnas,ant!; a description of the Ce,ntmdale Manor I~ ,estc)raltion Proj,act sourc'a are,a, 

thEl fo':us cof the, curTe,nt study. 

:2..1.1 Sit,e (),escriptieJln 

The Centmdalcl Ma,ncor is .1 rnulti-unit alpmtJl1elnt c:cornplElX tha,t I1'Duses eldeal1y adults. It is 

IClel.,led at 207'4 Smith StrElElt (Houhl 44) in CEmtre:diale, a vill'a~le Clf I\lorth Proovid,anc,e, Hhode 

Island. Figure, 1-'1 dElpicts the loc<3,ticln of the,sil,e. ThEl C,antredail" Mancil' apar1ment buileling 

and the~ a,clji3c,enl alpartrne~nt buildin~J kncown ai. "Brelco~; Vi'llage", area locat,ad on the, site of th,e 

l'orm,ar MCltro-Mli3ntic Chemica,l C')llloration, whic:h operatedfroom the, 19'40s to the 1970s in ,a 

form,ar mill Gompllax on the site,. Parkin!1 lot,s,. roadways, lawn ar,eas, and twco Iligh-'fi s'e 

relsidentia l buildings cun'e,ntly comp'nse thEI s,ourcel alrea. Tt1ea Wooll:asqua,tuck,at Hiver flows 

nort.h 10 sCiuth on thEl west bClundi3r)' clf the CEmtre,dale ~Manor and Brclcok Villa!;je prop'artiE~s . 

The rernains Clf a raceway far th'a fOnTle,r mill complcax are pmsent on the e~astem boundary cof 

the, site. Thea Ctantreclale Mamlr Restol"'ltic)J1 ProjEact SitEl, 135 discussed in this re'port, ;inc:llcJdes 

all C:Clntaminat"d are.ls within th is lllr,ea as wEali als: any oU1elr loc:ation whenl C:Clntaminalticon frorn 

this area hias rni~Jra,t'3d or ,any are,a frem whic:h this cantmninalian orillirlaled. 

A lTlalp showing: cun'e,nt c:ondiliclns of the, sourc::ca llm'3 is pre,sElrlted as Fi~JlJre, 2-1. The~ source 

al"E~a is d" l ined for th" purposEas of this in"Emti~Jlltion to bEl inclusive of tax Jcots 14-:100 and 

'14·2!50 in th,a City of Nor1:h Pmvid'3nce, liS well as al portion of tm( 101 ·I:~··SE;(). Histori(,"..lll 
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n~l:ol'ds iljlmtil'y thl~ fo rlTlElr Me!tm Atlantic Chemic:C11 Corp. facil ity and NmN Englland Containe,r 

Drum re,c:~'c:ling f ,acmty as hi3vi' n~1 occupied Lots 14·200 and 14·2 5C1. An air photo survey 

shows fillin~1 alncl land c:l<saring' !to have, takon pl:ace, on IhE!S!! lots. HI)we,ve,r, in clclclition, s:orne 

grIJund disturb,mcl~ and fill activitie,s .appe,Clr te' helve! occurmd on ~"e north lend 1)1' Lot 1:!·5€iCl, 

which abuts: lot 'I'~,,:;!!;() , Currently, Ci31P Are!,1 1 I:overs pC>ltions of both 10lts 1:!..5€iCl ancl14-:2 :5D 

while, Gap Ar€la 2 is lc,e:Cltedi on thE, souU~ pOl1,ion of IClt '1:1··:;!()(). The ICIC:Cltion of the'S:E, arlE!as is 

depicte,el in FigurE! 2-'1. 

i'clistoric,11 records of lllie,tm Atlantic Chl~ITlil::<31. re!sE!,a rd'l~d by Weston (March 1999) indicllte 1~llIt 

the, site lTlanui'alctlJmd hE!)(CIchlomphene, and that sh ipmE!rlts of tlichlorophe,nols wens maidie, te) 

this location . ThiS mill comph~x lNas destmye,d by fire, in '1!3l2. In 1978, 13roolk Villa£IE! wa:s 

constructed, followed by Clm!redalh~ Manor in 'lllB2. Durin~1 com:tnJ(:tion of Centre,clale 1~lclno,., 

400 drums and 15,O()O e:ubic yards of cont,lrninate~d soil WI~re! r'eml)"I~d from the sitls. Lalble,ls 

indicate,cl that the! dnJrns containe,cI caustics, haill)!Jen.ated solvents, PCl3s, and!in~:s . 

A Pre!lirninCirY ASSeSSlll!!nl: (PA) pmfl)rrned I)n the, site i,n AU~llJst '1986, t.y NUS/FIT de,tls rrninE~d 

t'hE.t surfacis w;atm, s:c.il, and se,clirnE!I1t at thE~ SitE~ lNen~ pole,nliially i rnpactl~d . P,ert'(llrlT1a nCI~ of a 

8 uppiElI'ne,ntal Site! Invm;ti!j'3til)n (SSI) was r'ecol11lll!lI1d,ed. The 881 wa:; pe!rfOlirned by NUS/FIT 

in 19BO. During th i:; 881, e,llsv,ated c()nl:l3l1'Irations of VOCs;, SVOCs;, pesticiclels/F'CI3s, lind 

me,tals; wore, cle,tectE~d in 10 soil s,amples coll,ectlsd from the, Sit!~. W ,eston fm.lncl Cldditionsil 

lus;t,ed empty drums ()n the! Sitl3 n'ear the, Wc,emasqualtlJc,k,et I~ive'r in Oct()bl~I' 111!3i5, wl1 i ll~ 

pI~lionl1 in9 CI Site, I nsp,~o:l:il)n Plioriti:zation (SIP) i nve,s;ti~IClti()f1 Qlf the pmpl~11y (West()n,. 1999'). 

A l;tu.cly condLlc:t,ed in June! 151516 by tl1le !:PA N;arrcl!l.msle'it Labo r:atC>li l~s Clnd the' F'rovici!ml:ls 

Urban InitiativE! pl'()~lral11 (EPA, 151H8) IjetmminE,d thalt E! levatl~d levels Clf diox.ins Wle rE! present 

in fish C:Cllleded from tl"e ri"l~r. A subse'qlle!nt sl:udy of thE! WOClnClsqual!uc:~:e,t Hive!r Gl)l1ductE~d 

b)l the USEPA OEM!: in JunE! 'I HH8 I'olln<j E!lev,lted conc:e,ntraljons o:f clioxins Sind PCEls in 

sE!dimlll1l:S; frC)IT' pOl1iclns of tl1'e river and ilTIpoundmlsnts .3dj,siC:e,nt tl) and clownstre,slrn 0,1 

Coentre,clal'e MancIl' (EPA, ,July 1998). So.il and slsdime,nt Si31rTipiinO conducted by IEPA STAFtT 

pElrSClnnE!1 in SE!pte,rnber '1 !398 found dio~ i n:) at c:oncElI1l:rations up tl) '10. 1 ppll in 'siedirnents 

e:olle,e:ted from thl~ lexposed bottom clf thE! fClI'IT1,er AIIIsndal<; Pond! (Weston, March, 15IHB). 

A1iElnd,a.le, Pond is an impoundme,nt IOocatlsd immeujj'Eltely downstr,eam of thE! COl1tnedalo Manor 

Sitl~, Thc~ lVIill darn thalt containe,cI Aillmdale Pc.ncl was breache'cI in 151H1, e'xpc'sin,g tt'l~ 
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c()ntamimlted sedime,nts. Furtl113 r sElrnpling conduc:tl3d in Fe,bruElry 1999 on tl113 Cen tmdale, 

Manor property also found el'3Yated conce,ntmtions of dioxins in so ils and sediment. 

Additional hist()lical inforlTIatiml on tl113 WC)()ni~squatuci<'31: RiY'3r atrlc! Cllnllr,edaiE3 Manor Sit,e is 

avcli l.lbie in the, Exp.,ndE!d SitE! InspI3,:l:iIJn H,eport, prepared by VIlE,s,ton (M:m:h, '11399). 

2.,1..2 Histlorilc:all [)'escri~ltiIJIn 

An Ae,rial Pilot()llrclpl1ic Analysis wa,; pe.rflJITned IJI1 the soul'ce. a..,3a by EPA OfI'iC.3 of H,esearch 

and De,ve,lopml3nit (July, :1000). I~erial phot()s from 19'2iEl 110 :2000 Wl3rEl rmliewe.d and: 

inte.rppetod to identi:fy "Iandscaple morpholc)9Y, p,attems of l1az:ardou:s w:as.te. disposal. and othE!r 

IJbslervable activities ,and .;onditic,ns of environmental si~lnificance" . Figurle :~·2 :and: :2<1 pr,eslent 

alerial photographs tai<.3n in 1ge,.! .,nd 1H70 re,spe,e:tively, Figum :!·4 depicts a, sumlTlCllY of 

former site, :structure,s and fe.atupes dEl~;crib,~d in this section. 

1"11.3 ana1lysis high lights the. e,>;iste,nc:El of th'3 building comp'le.>; reporte.dly occupield by Metm 

Atlantic Chemical Corporation in the rWlth portions of the sOllrce ,area and varying degrees of 

distIJrtlanl:,e and disposal advancing into wetlandis 'S'Juth fmm 1~l<It fclc:ility with limeL ThE~ HIS'I 

photo shows the presence of a probable drum re,cycling facility at the, sOllth end of the 

comple,x, iml11e,diah!ly north of the CUITent location of the Centmdale, Manor north pm1<.inl~ lot. 

Late,r phlJlc)!; show additiona l buildings cliljacent (south) of that f:adlity in the CUITent location ':If 

tha,t par1<:ing lot. T~IH Sanborn atlas map' daltled 1956 concurs with Hill identifica,ticln ()f t~le.sel 

buildinlls. 

ThE! photos from th e: 19EiOs a,ncl 19CiOs show that the form<3r mill c omplex WelS> I()c<lte,cl to the 

north 01' thl~ lexistin9 C<mtredcll'= Man()1' north pClf1<. i nl~ lot, €IEIs>t of the existin~1 Brool, Village 

builcjin~l. A smallm' build:in!~ wa,s I()(:ate,d (m the space curreHltlll occlJpie,d by Brook: Vill:age, 

alo'n~1 with par1<inll ell'e,clS>. ThE3 raceway, ICIc:ated on the. e,ast boundary of' Hill source, a1l3,a, is 

vis>ilJ le: als a. mi~intainEld stnJC1Ure on l)/ in ttlEl elre'.1 adjacent to th., original mill building, and 

give!s way to cln appCllently unimprovl,d ditch or c:reek north of thE3 drum rl3cydinll bLlilcling. 

In tll.3 photos tclk:e.n in tille 1950s>, thE!l'el i,s evicle!llCEl of two wastE! dispclsoal all3as t() trle. 

imme:diatH west and south ()f thl3 dn.lln 1131:ydinll buildin~/, in the viCinity of the CE3n!reda,I'3 
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Manor building and north parl(ing: lot. Dr;a incl!ll~ from the I'ac:ility is levidElIlt l ,e!~lding we,st in thE! 

195'1 photo, Drainage, from the was,tle piles to thl~ south appear 10 be! to the least and to the 

;adjclcl!l1t rac,eway, The! be!!linnin!IS 01' \/I,3ste! clispos'ell is a:lso eyide!nt in this pElliod at the 

<:urre,nt IOcl3tiion of tl11e south panking lot for CE!I1I:rledaiE! Manor, with drainelgE! into the 

Wo()nasquatud(let R:iYler. 

Ph()tos I'rom th,e '\ !~130s sh()w indic:ati()ns of unknown activity in the! 1()Clltion of the! cun'e!nt sout~1 

parki n~1 alreas of Bro()k Vill,a.ge, This includles stained soils (possibly frorn westlerly drainage! 

I'rom the drurn re!c:yc:ling bui l din~I), s.tac1k,ed dlrurns and a buikjjn~1 thai first appears on the '\ H155 

photo, Th i ~; building is n()t pn!sl~nt in t~le! 1'H70 photo, but indications of $talinled soils and 

clrum$ C1restill E!vident. Thl9se photos allsl) sh()w irnpoundrne!nts in thE! clurrl!nl! loclltion oj' ttll! 

C!mtredalle Manor park,in!J .Irea: land Gap An!a .!, 

Fi(Jure! .2-2 is the alerial photO!Faph t;ak,en 01' Hu! Centredale lViarlor Site slJloan!a on Fe!bruclry '?, 

'I HI3:2, This photo f,eatures. siev,emlol' thE! historicell blJildin~ls and structure!sf()lmerly pre!SEmt on 

the CElIltnedalE! Manor pmpl!lty in addlitilol1 to e!videne:E! of ;activities taking plac,e on the! s,ite!, 

Thi:s pI11i)!O!lrelph sh()ws levicie!nCE! of six vertical tanks pne:;;lent in the! n,orth,em p()rtion o,f thE! 

af:!!a in ,addition to a pOSSible! outfall on thE! e!elst sidE! of th e! old!~r bu i ld in!~, Thm!9 I,ocations lJ'f 

probable! st'3ck,ed dnJms eire 1.,lmled a,s DH-13, DR:-7 and DR-i3, Hle:sp,ectively, theSE! three 

al"eas containled 13'9, 10S cilld n chums, South 01' DR-a, ane,as lof ~lrad i n!J sc,lrs ar,e levidE!rlt 

Wh'!!rl! liquid vV.lstes we!re pmviouslll phot()~lraph!ed (1HSE3) be!ing sprl!ad Ion thE! 91'Ound and 

CClvE!red ,......ith ,earthe!rl mate!rials (July 20(0), 

A 1.lrge, amount e>f wash! ciisp'Js;31 is evid!!I,.t aCflJss thE! site, betwee,n 19€i~! and HI70, This is 

paltie:ularly ,evicient in the are!a be!twe!E!rl the North p;arking 8rl!a and the! soutllem limit ,ot the 

source! aJ,ea, e!E!I'ir"ed by the current locatie>n of Cap Are!a 1. In the' 1962 alne! 1EiE>!5 photos, 

g,rading SC.3T:' are evident in the curr ent location of the Centredale Manor building, )lIn 

unid'entified bui lclil1,g is shown in the! 1!l?O pho,to in thE! southE!rn portion cof C:c'P An!a .2, 

Extensive waste, grading scms and disturbed soils are evident in the clment location of the 

nlJrthem half ell Gap Anea 2 in thle 'I !~E3:3 pho:to, and lin a strip a,lcJl1lg the, '",'e!st side of a I'cilldway 

leading across the clmant location of the south parking area to the current location of Cap 

Are!el 1 throughout the, period lJ,etween '\ !315..2 and '1970, 
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Figurle ;z··a is an()thelr alelial photograph talk,eln of thEl Cimtredaille Mainor Propert.y on lVIarch 9, 

1ll"10 , ThEl north and cEml ral portions of the subarelcl contain fivE! "Ire a,s with st;ains anel one 

are!a witl, a possible stain. These pClrtions of thle site al$(> c:c>rlta,in three impoLJndme!nts, 

labehld IM··1, IM-2 anel 11111'-3. The, e!xtmrne southem porti()n of thEl sLJbare!a c:ontains a 1:3r~IEl 

dElposit of probablEl solid W11!;te al()n!~ bot~1 sidEe,s of the southEllTlrnost extent of thEe sLJbama 

aCGElSS road. Th,e are'cl WElSt I~'f th,e SLJb;3rml clcc:e!SS roalcl contains thre!E! 9rOupin!~s of stac:kEld 

prcobable drums, DR·'IO, DR-'11 and DR··1:2, emch cons istin!l 1)'1 144, :3B3 and ,640 drums 

re,spe!c:tive,ly . 

The photo presentled for 1~17H shows eelss,altion of wasbHelated: activi,ty, and sp;m;e! vege!t:ation 

across the pneviclusly distUltlE!d .Ireal. This photci aliso shows Brook Villa!~le dl3v'elopEld with 

parking ,amas. 

,2 .~~ 

This section dle:sc:ribes previ()us envirclnrnent;al imIElsti!)al:ions of the Centmdale Manor 

Property. Th,esle reporls we,re re,vi.ewelcl in ord,er te) pre!pllre, ttlEl ClAPP and to dE!si!)n the, Source· 

Arlea Inves,tigcltion d:e!sc:ribelcl in this Tlechnic:cll Memor.andum. 

2.:!.1 	 llVclCmasqucltuc:ke,t RillEllr Seidimentl1lVclte'r Clua,litv j~llalllsis, .- OEMIE, 
.Jull)' 199'B: 

EP!\ OEME conductEld al stlldy of rive!!' sled!lrnent and water in 1998. This investig;alt'lon involved 

collection and analysis of sedirnents I~or dic»)(in, 1 ,2,4,5,"1, EI-hexa.chlom(9H}xalnthene! (HeX), 

po lyaromatic t,ydroc:Clrbons (PAI-Is) , PCBs, pe!stic:i<:l:els, totalor~I~U1ic carbon (TOC), total mEetals, 

and a,cid volaltiiEe slJlfidei/simu ltaneo'us el):trllc:ted metal analysis: C" VS/SEM) of copper, z:inc, 

lead, cadmium, nickel, Clnel me!rcurll. SlJIf.ace w.alE'!, was analll'~Eld for d issolve,d ()xl!fJEm, 

tmnpEiratlJl'e, conduc~ivity and pH. The! purpm;e! of the imlEl stigatiol1 !NaIS tQ detelTnine t.hEI 

sourC'3 of dioxins,. HeX, anel other cont;alTlinantlS plre!lIiously detl3cleld in f,ish tissue by OEM E. in 

June, 1996. Se'dimelnt and sllrfac.3 watelr S'3ITlpl,es WEire coliElcte,d from SE!lIe!n impoundments of 

thE! Woormsqu:a'llIGkElt Hille~r l'orl11Eld by thl3 E:slTlond, Alle,ndale, L.ymansville!, Malnton, Dy.3fvi'll.e, 

Olneyvillel, and the! l.onigan dams. The samplels Wl3rEl col lected in de~,()s itional areas of 1:~'EI 

impounelments tha,t had silt or clay bottoms; (sE3dimeints in thE! 1\lIenda:IEI Pond impoundments 

wEire .exposed at the tim'3 sine.e the darn had bre,achelel in 1991). 
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Dioxins and HCX we,re clE!tect,ad at ~I II s,avlan s~lmpIE! Ic)cCllions. ThE! hi~lhtas1: dioxin 

concentrations; were detecte,cI in the sediments of the Allendale Pond i3nd Lymansville Pond 

impoundm,ants th;at .Ire located a,djalclant to and downstneam of tl1,a Centmdale, Manor Sit'a, 

rlaspectively. M,atals wlam die,tlectmj cit elll sites in varyin!9 cx)nCEantrations i3nd fr·equ:E!nc;ilas. The 

gmal:Eist cyanidEi concentra1ions (in clE!SCend i n~1 clrder of concentmtion) WE!rEi dEltectE!d at thE! 

ESll1l1nd, L.ymansville, and Allendale Pl1nd impoundments. The highest concentrations of 

PAH~; WI~ rE! d,atEicted in the Allemdale P()mj impoundment. ThE! higheis;t concentr~ltic>r1s of 

PCl9s wena d,al:Eicted (in descEandin~1 order of ,;oI1c1entrati:on) at th'a lJy,elvill,e, L.~mansville, .mil 

Alilandaha clams. 

ThE! results for 2,a,7',8-te,trClC:hloro·p-diioxin indicatoad thEi pnes'ence of .1 c:ontamination source 

belllVee'n thE! Esmond ,and AII'endal'a clams that wa,s onoe ass,).;ia!t,ad with the, manufa'::tu~in~1 of 

2,4,5-trichlorophenol and hexalchloroph,ane. Historic-Ail rEic:or'ds inclicatEa thalt the fOlTnerlilletro 

Altlanhc Chemical Company naceiVEici shipmE!nts oj' trichlorophenol Clnd manufactureicl 

hE!~:Elchl of()ph,ene at thE! CE!nlnadaIE! Manor SitE!. 

Human health and ecological ri sk screens were pelfonned IJsin~l the analytical results 01' th e 

OEM!:: sedim,ant sample, i3nalysis. Gonl'3ITlin,ants clf C,()ncem (COCs) identif ie!cI in th'a sE!climEan! 

samples induded PCBs, PAHs, and dioxins. FtE!Sultl; of the hWTlCIrl he,alth risk screiEifl indicat,ed 

thElt lO,elClw thE! tllIEmdale, d.,m, bEm:w(CI)p'Y/'Iane and diio:<ins might contributE! E!qU1111y t,o tota, I 

Cell1c,ar risks. At th,a LymansvillE, darn, wtUlI'E' tll,a gre at1est dio)(in conc'entr.ltions werE! det'Eloled 

in the 1 !~!~:9 study, thle majolily of th,a canc:E,r ,;sl< is poselcl by dioxin. H,)weve,r, th'3SIe risks WElre 

low ~Iiven that the contaminants we,re loc:8lted at the bottom of til,e impoundm1lmts, HlTliling i3 

pers,an's fl',equency of e)(posIJre. BeC<lUSt1 these same c--Oncentrations would pose a health 

hazarcl if the!y we,~e prEiSE,nt in ;a I'E'si,jlan tial settin9, EPA re!c:ommEand,ed that additional di311C1 fm 

ShO/'l3.1inia slediment l;.3ITlples be coliectE!d in hi9h access a/'laas to mClre accuratE!ly assess 

IlXpOSUrE! to recnaiational users Clf the! riv,er. 

ThE! resuit.s of the eco,Ic)!~ical ,isk screen indic:8lt'ed that th'3 !~lrE!!Itest ,isl< of m,allCiI tCl>adty to 

Ioenthos Wias Cit the, Dyeirville! dam 10,::a:li,ol1. PCB, PAH, and dioxin com:tmtrationsin sedimEnts 

app,a;arE!d to naprE!SE!nt a risk of chmnic Eixposure 10 blanttiic and plelcl~l ic cOlTIrnun itiEas in thE! 

River. Because the sediment sCirnpling data were limited in lateral and vertical extent, 
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additional s;arnpling was re,c:ornmE!I1dl~d to bl~ltter dellne the .~xte,nt 01' thE! c:c>ntamination and the! 

corresponding ecolo~lil::<3 1 risks it imposed 1m the river's aquatic tmbital. 

E:q)ancle!d Silt! IInspecticm (ESI) GEmtmd:aIE! Manor - '/'iIE!~.ton , lViarch '1999 

The ESI pE~lionne'd by WE~ston (V\lE!ston, March 'IB99'l for the Centred,alEi Manor Site r'~vi e'wl~d 

thEl history of envi ronmental contcunination at thE! Centwdale IManor Si:tE!. The ESI sta,tl~d that 

thE! Site was thE! f()fl11i~ r location of the AtlimliC Ch'~mical Company Sind \\lew England 

ContainE!r, Inc. , which WclS a drurn rElc:yding, Ifclc:ility . Oll!!r 400 drurns werle identified on t~le! sit,e 

durin(! the pl~riod Ifrom 'IBn thmlJgh 1981 . Records show that a>pproxirnat'~ly 60 dnJITIs WE!re, 

f'I~··locat!~d from a wetland adjacent to the VVoonasqualucllElt Fiiver and approxirnat!!ly 15<0 

drums welre! obsE!lved al()n!~ the! bank. of the, river. Approxirna,tely 10 ope,n drums containin9 

sull'uric: acidwe!re rmnovecl during: this pellioct 

[)urill!~ construction of the Ce!ntmdale! Malll:):r clpmtm!!nl comple,x in 'I BB:2 , 81pproxirna,tlely 400 

drums a,n,eI 6,000 l'clrds of contaminat.~d S()ilWEll'e' roemollE!d for elisposal. Addi,tional SU sp!~cte,cI 

bUlriE!cI drums WElre! icie,ntifiEld ill th'e westE!ITI portion of thl~ prope,rty during 81 ground-pl~n etratin~1 

raclar sun'c~y p'~lionTle,d in 1986. A pmlirninal"Y aSSE!SSrnent (PAl perfonTleld on the, site, in 

!\'J<gust 1HIlE5, by NLJS/FIT de,tI3rrniru;d tha,t !iwf,ace, water, soil, Clnd seoclinlEmt wme, potl3ntially 

impao:te,cI. ThE~ 5S1 was perl'orn1E!d by NUS/FIT in 195'0. The! study dI3'le!cted elleva1E!d 

concc3l1trations 01' yo lsltil'3 or<ganic comp,:)unds (\/OCs), se,rn ivc,lati Ie, or9al1ic: compound:s 

(S\/OCs), pE!slicides/PCBs, and me,tals in 1 CI soil samples coll.~cte,cI . We!ston found additionsil 

rustled empty drums Oil the, Sitc! near the, VVClCmasqua,tuck,et Rive,r in Octobl3r '19!35, wiTilt3 

pC3liormin!g cl Site! I nspc~ction Prioritizatiton (SIP) i nve,sti~lati()n of the prc>pc~rty. 

Weston collected nine sediment samples as part of tl1e SIP, including three from the river and 

six from tl1e wetland ama. An'3lyticaJ results indi(:atE!d the pre'SemCE! clf E!levatl~d concc3l1trations 

of \/OC:s, SVOC:s, <Ind rne!tals; cit concentmtions g/'l3:3IE!1' th;an or I~qua l to th rE!c~ time,s the 

mfe!rence :Siample concc3l11rations. 'No pesticiclE!S or PCBs WE!l"e, detc~clte,d in th,es,e sarnp"~';. 

In reSpOnSE! to ttl'~ sulosequent disc:Cive,ry of dioxin in fish tiSSUE! Si3lTlples, <lnlj thEl OEME. 

s,edirnent and watE~r qUCllity investigation findings, VV!~ston initia,tl3d an ESI of th,e Ce'ntmdale, 

Manor Site! uncler thE3 dirE!ction of EPA. The, ESI was initiate,cI in June '1 !398, to addrles:s the 
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pmsEmCE~ of dioxins/furans Clnd h,sxachlorolxBlnthene, (HeX) cOl1tmnina1:ion on thIs Site, IhE! 

e!xtent of cCintamination ill '3re!C1S of pOltlsntial humaln e!)[posure!, ,and pot,ential source: areals 

IO(:<lte,d upstremrn of the Site . This was thE! first i rwI3sti!~alion to analy:~le I'm thE! presence: 01 

di(»)(ins and HCX on the! Ce!ntnsdale! Mal11Jr SiteL 

On Septemb,er 5, 1998, START personnel collected f ive soil samples from the Centredale 

Manor prope,rtl', one soil sarnphs from th,e 13roolk \liIllag:e: property, :l!5 sE!dimEslnlt samp'le!s frrmn 

Irle! WoollasquatuclcE3t Hiver, .Ind fou r se:cJimemt sample,s; from the former drainal~le, (:<111031. 

Analysis of thE!!>E! sample,s indicatE3d that SVOC:s, pestiCidE!!> , PCEls (Aroclor '1:254), d io~:ins .lIld 

HeX we!re' detE!c:ted at conce'ntmtions e,xce,e,ding re,fensncle values in vali ous sE3dimient sample,s 

collected along the Woonasq,uatucket River downstream of the Centredale Manor property. 

Pesticide!s, PCl3s, dioxins, and riCX WISrEl dE~te:c~led at (;()I1clsntra,tiCins E!)(c:E!oding refI3re!nC:E! 

value,s in thE! dr,aina(le ch alnnel and downstre"lrn sE3dimlsnt sample:s. 

The hi~,l1est concentmti,on of dioxins wi.~s identified along the drainage chi.~l1nel aclja('.ent tl1 the 

Ce:ntrE~dale' Manor p ropE~lty, TI113 ITlaxirnlirn dioxin concentration IjetEl(;t.e,d cllIrin!~ the! <I!l!~a 

STARr pmjlsl::1: in tlll~ Woonasqu,atuc:IcE3t RivE3r was found in ;a sE~diment SamplE! ccllectlsd from 

AIIE3I1dale! Pond ('10.1 ppb). Di(»)(in conce,ntm tions dl~tE,c:ted in sE3dimient sampllss collE~cte:cI 

ups,tmalTl fmm the' C<entl'e,el'l le Manor Site, w.en3 si~ln i ficantly II)we,r tlloan those c:olle'cted 

adjacent to and downstream of the Site. 

ThE3 !~wate:s't numbl~r and hi(J1113st conC:ElI1t:ration Clf SVOCs wen3 detE~de:d in the sample 

collect,ed folrtl1E3st downstne:arTI, whe,reas ,ele,v!lted concentrclti()ns of PCBs werE~ dotec1,ed ,)nly 

in salrnple!s c:clilectisd from AIIElI1d,ale, Pond , Pe,stk:idle compounds, PCBs, and valious dicl):in 

COmpllL1nds were detected at concentratil1ns greater than Uwee times the r~1ferenc,e values in 

sHdimEsnt sarnplEm c:olle,c:t,ed a lon!~ thE! Wo()nasqlJatuc;IcE31: Fi iv,er upstr,eam olf the CE!ntnsd,ale, 

Mimor pmpe!rty, Se:ve,nteen Clf thE! SVOCs were detl~ctE!d at thiS h i~lhE!st conce,ntmtions in 

sample, SD·3:?, which walSi coliectE!d clpprmdmately 1.B milE3s upstmam of thle C,entre,d'l le liIIalnor 

pmpI31'ty, The l1ig~le,st PCB conce,ntralion (7',800 ppb) found duringl this stucly was de,tecte,d in 

a sample collected upstream of the Centr,edale Manor Site. 
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In 1999', the IT Gmup (IT) provided s:uppor1 for EPA erner!~lency re.spoJ1st, m:lioJ1s cll the. site. 

During thesE3 ac;tiorll;, an mder,s:ivt3 inves'U,gation WelS performlad OJ1 surf:3cle soils a,1 the sourCE3 

.,rea. In a,clclition, residEmtial and sE3dim,enl samplE3s WE3rE. coliectE3d clownstreoarn oif tht, source, 

8,rea for analysis of dimdnsand other contmnirlUnl~; . 

SurfacEl and some subsurfacE. soil samples wef,e colieclt,d frolTl Ihe SIJUrCE, me.1 usin!~ hand 

<lU!l'''"S and dimct-push sclrnpling techn iqlJles. SUliace soil salTIples wlem coli'9ctE.d to 

detefmineinnmedia,jle risl< to public heallth and Ille, environment. Data from thE. slirfac" soil 

sample,s: wlew 'Jsled to iclEmtify area,s willen! contalTIinants wene pres·ent :at un:accieptable 

conce,ntmlioJ1s. ThE.SE3 are.clS Wi9rEl l;ub,,',quently covered w ith a temporary C:clP syslem to 

pl"E.vmlt contact ,and rE.duct, pote,ntial fOf dt)wnstmalTI emsicln of Gont;;lrninatecl sed ime,nts and 

s()ils. 

Subsurface soil samples WE31'Ei .alsc) coliectE3d cit a subslet of the stJIiace soil ItJcations. At most 

loc:atioJ1s, cOllcentrcltions Clf I:ontmnin:mts de,c:r,ease.d with cli,pth, but dUE. to limitations, of Ihe 

sampling approal:h , the ve~tica l e.xt,ent of f.ill or Clf contam in:ation WE.re not rt"9ched. The 

subsurface dala reported by IT (March 16, .2000) show conc:enlrations of PCBs in e!xce,ss: of 

"I ~Ol) IT,~,/kg ,and concentralions of diol(insabovE3 10 ulll kg in subsurface sioils. In clddition, 

VOCs., SVOCs and metals were founil above the Rhode 1s.land Depclltment of E.nvironmental 

Managemlent (RIDEM) standards for rE~side,nt,icll sCli i. 

The fOIlIDWilll~ VOCs e'XC:EH,d,ed tl1,e I':IDEM residlential soi l standards in slibsurf,ac,e soils 

(collected below two feet below ground surface). 

.. benzene, 

• '1,2 dichlc)rclE3the>rIE' , 

• chlorobenzene, 
 

'. tE!lr,achloroelhene" 
 

,. t.richlomethene, 
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'. toluenE!, and 

• xyl'3ne (totell). 

VOGs wer,e dlal:etc:ted ;at hi!lh c:onc:emIJ;ations in sulJ,sllnfeu:1l soil!s in tl11e northeast comer of Cap 

Area :2 (CM8-417'), alnel in tile nmthemlTlost of twCI bO'r1in~IS instEIII:e,eI in the nmth iD,ar\cing lot 01' 

CEtntr<edale! M;3nor (CMS-419). 81ightl:y ,elEtl'ated conc:etntraltions oli VOGs wetre d,etll(:tedi in two 

borin~ls (GMS-405 anel -408) inst.all13d in the sOllthe,Elst ID0n1131i of th'3 SIJuth par\<jn!~ lot f()r 

Cetntr<3,j,aIEt Manor. Traces of \fOCs werEt elE!tected in slIrfaoe s,oils C()1I1!cte,cI at CMS ··OE)(), 

ICI(:ated an thl3 '3,ast belllk of t/l,3 'l\Io()I1;a:squatud(et H~iverat the, south par\dngl 101 for Broc'\<. 

Village. Historical ;air photos for <III clf thllSEe IC'(:<ltion:$ shaw prEtl'ious st(ml~11! or disposal 

ac:tivilil3S, and/ol; loc:<lli()ns clf OllophY:$i'call ElnCllnaliets. 

TI113 I'ollowingl SVOCs exceeclEtd the HIDI:IVI residentiall sloil .slemdareis in subs,urfa(:I! :soils 

(coll,ectE!(j bEtlow 2 iE!E!! lD'elmv ~lmLind surfa,:;.e): lJ,enzo(a)anthracene" bE!n;~')(cl)pyrene , 

bEmzo(b)fluonmth'3ne, bem:o(k)I'IIJ1J1"CIIlI,hE,nE!, benzo(9, h, i)petryleme, chrysE!C11e, dibE!rm)(a, h) 

arllhraoene, inde,ncl(1,:2,a-cd)lPymnl3, napthalEme, cU1d bis(:2··E!thylhI3xyl')phth;llaltle. L()w 

c:clncE!I1lrahons (blelo,w '10 1J!~l\<,QI) ,of these 8\10C:$ we lie detE!cte,eI in sUlface and subs~lrfacl3 

soils ac:ross thl! source! Elrea . Eleva,tled eonc,entra1:ion:$ of phthalatE's, anel n<lphthall'3n,e WE,re 

fCILlIld in surfElce! soils at staltions CM8-417' a,nel 40:5. Thl3s'3 two staltions also showElei high 

I;OI1C,entraltlons of VOCs. 

Elmrate,d c.c,ncEtrllrati,:ms of mse'nic, be,ryllium, 1E3ad anel thallium we!re found in surfae.e ;and 

sl~bsurfacEt s,oils across ttm sill!. Most notabh3 WE!re, head conC:Elntratilll1S ,exe,e,edin!l '1000 

ITI~l/kg in subs,~rfa,c:e! sioils Cit CMS··40!; anel .237 (c:o··locatmj with a s'et of 9E!ophysica.1alnornalies 

in the south p.ar1cing 10:1 ()f CElIltredalE! Mainor) ami al eMS <I'\!3 (formE!r IO,:<3tilln of drum 

storage). 

EI'evatE!d concE!I1trations ,)f PCl3s (mostly Ilmclor 1:!!54) WElre' found in sU.r1a.ce and sl~'bsur1'aCE! 

sails across the, source ane,a. PCB c:oncentrati'Dns ~Irea,tle:r than 1'{)() mg/kg '''''Elre f()und in 

subsurfaCE! s()ils in two spl3dfic l()c:Clti()nll: one is thet nCllth,em SIl(:tioll Ill' what is now Gap 

,A,rea 1, co-loc~lt'ed with a sl31;,es ()f geophysic:<11 anomalies, Elncllh,e slel;ond is the! ealst side of 

til,3 n()J1h parking arem for C'3lTlred.EII,e Manor, irnmediiatE!ly SOIJlh clf what is bl3lillllE!d to be lihE! 

loc:a1i(lIl Clf IhE, 'fCilmer drulTI neeyclin!l f'3cility (rE!fer tel SetC:ticln 5.:2.::!.1). 

:2··'1 () 
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Dio)(ins, induciing 2,3,7,g-TCDD, wenil founel in surfac.3 soil anel sed:ime,nt of whelt is now CelP 

Are,a 1, in th.e pond , and in wE~tlandl' downstre,arn of the Source' an3a. To a h3ss.3r E~xtent, 

TCDD was also de,t,ectE!d in slJliace soils of Cap ArE~a 2. Dio)(ins wepe delm:ted: at location 

eIVlS-OBO, situated on the east banl( of the Wl10nasquatucket River at the sOlJth parking lot for 

Brook Villal~IE', and irnrnedialE~ly to the northeals,t Clf th e, parkin£llot. 

In Se,pternb'3r 1EI~IB, thE' USGS inlsi:alle,cl welter·-to v;3por voe di'ffusion sarnplE!rs in th.e bottom 

se,dirnents of UU! Woonasquatud('31, River ;3nd F~~lcelNay that bound thE! site. In addition, 

sGlrnplers wer.e ,llso place,d in SOmE! of the c;;m;alls that int.ersect thE~ wEltlands to the s'Juth of the, 

SClUfce arE~a 

In accordanCE! with the USEPA Re~lion I !.talnelCll'd air scrE~E~ning rnetll()d (USEPA, 1998) 

samples were sl~reened on site for VOCs. Samples were analyzed for the target compoLinds 

bElIl;~13 n e, tOIUElIlI3 , ethylbe,m:e,nE!, xylenE~s, chloroben 2:e,nE!, le,trac:llloroetIl13ne, 

-1,1,1,-trichlc)roE!thslnE!, and trichl()roe,thene, and nepon:e,d VaIUE!S in parts pe,r bill ion by VOIUn1'il. 

This diffusion study flJlJnd n3ialtive,ly hi,glh c:onc:onllrations of TeE and peE (maximums 01' 

1S::;!,OOO ppbv and 't,<I!lO, CICIO ppbv n!sp'3Ii:1ii'lC3Iiy) in sampl.ars installeci in th.3 VIloonasqIJ8tUC:kE!t 

River channe,I adjaCElrlt to the twC) southelfll ITIcmt p,an(ingl an3i3S for I3rooiK Villagle,. H.elcltive~ly 

low c:clnccliltrations (,11).. 1DO ppbv) of the,se, compounds were. de,t,ectmj in a lm:~st all samplers 

install'3d in the Viloonasquatucket riv.er IS'3dirnents, w ith the e'xc:eoption Ill' thOSE! instal had 

upstn3,arn of the I3rook Village bu ild i n~l. MC)lSt of th,e smnphm. installed in :ltIE! racl3walY detl3cte,cI 

no contamination , a lthou~lh notable c:clI1c:cmtrations of PGE iand TeE wena det.ectE!cI in 

samplers installed adjacent to the Centred ..~le Manor building , and in those installed near the 

1I!ITninus of Re,dfern Stre,e,t. TeE and PCE wen! also detl!cte,d at con'clantrations e'xc:e,e~cl ing 

100Cl ppbv in th.3 lSo,·c:alle!d Gross chan nE~1 thclt bounds the, southem .edge of Cap Are,a 'I. 

Sirniliar n3:5ults wer~! reportE~cI fOI" sampler:s instcl lle~cI in the sE!din1'3nts of downstre'Glrn portions of 

the' WoonasquCltuc:k.et Hiver " nd th.e l.ower Mill Raceway, whidl togetl"er bound al small isl,and

likE! fonnaltion south of Cap Anea 1. Most .of the ottll3r insi:alle,cl san1p le~rs dell!ci:le,cl riO other 

tar!ll!i: compounds. 

1~I02Ilo<13D :;!-11 T,etral TE~h NUS, Inc. 
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Walt,er flow durin~1 t!1,e p,eriod of c:Cllledion was VClrielble, with two separah! high flow pmi()d:s: 

Seplietrnbe,r -10, 199~1 and lagain on Septembler 16-17, 1SI~IB . It is not known wh,a! effelc:t, if any, 

this Ilow m gim,e had on thle testing c()nductE!d. 

The watler-to-vapor dil'f·usicln findin!~:s indic:<lted 13 wielE!l;prelcld pr,es,ence IJI TeE and PCE: in the 

subsurfac:e! selelimlmts. Thlesle sE!dimlmt VOCs ane possibly intlerc:hanlJing with tI"e wat,ers of 

the W()onasqucltuc:ket Hiv'3r. TI113 mlative, cX)[1clmtrations. reportE!d by USGS iinelicatl! a 

possible d isc:har~IE! area nelar t~le two southelrnm()st pclrkinlJ me!.ls fo r Elmol. Village, and a 

lTIore diffuse prese,nc:el of tl11esle c:ontaminants !;<)uth of tl"e SClurc:e, ama. 

IIVclCmasqUlcltuc:ke!t 1~i1l4elr Seldimlent Investi~I'It:i.o n- TtflllJS .June, ~!CI()() 

In OC:tobE!r '1999, Ttf\lUS conductled an investigation of the s,edirnent in the, VVoclnclsqualtLlc:~;e!t 

HivE,r frorn thl3 Celntned:ale, Manor pmp'3rty soutll t() th e! Li'rnansvillel nam. Smnphe:s we,re 

wlle,;t.e,eI fiJI' SVOCs, PCBs, plestic:ides, meta'is a.nel elilJxins. HCX wla:s also idlmtified in the 

samplE!s fmm this datel s,elt and rE'portl3lj as a tlentathllely idelntifiod c:ornpound fmm thle dio,xin 

clnalys'is. Daltla c:olledled ciS part oj' pre!vious investigalti:clns we,r,e LlSE!d liJ dlelve!lop ,I 

compneh,ensivE! databaSE! t() e,vailuatE! E!xtent clf contclrninati,JIl in thEI river s~'stlem. The I~ ndings 

indi,c~lt'ed that dim:ins and PCBs ,ar!~ prese,nt in t~le! river and pond sledimients. ClOncentr<ltic)[1s 

of t~uesle clOntamin,ants appeaned to be hi!~her in elE!positionalanea:s, <Ind ,j,ecnea:sled with 

incrEIClSE!(j eli:SIIClI1Cle fmm thle source ,an3i3.. Hi!~hest c:onCElrltrl3tions I)f dioxin welre' f()und in IItU! 

sedimelnts immediate!ly :smllh of thel sourCE! ama in thel A'lllendalo Ponel .3nd lllsSClc~;ate!d 

wE!tlands. 

2_3 

Thel ge!Clklgy .)!f thle underlyino rnatleri:alls a,t the, sourc,e ama has bE!13I1 evalullited during thretE! 

separate, limited inves,tigations prior to the SAl. Geotechnical borings were installed by 

AII:stElte Drillin~1 (Alistclte) in 1' ~j7S alnc! Arne ric~ln Drilling and Bming Co. Inc, (AIllI!rican) in 1~lirE5, 

appar!ml ly witil in !tue footplin! of tile I3w,JI{ Village, lbuildin9 cit the, no rt~1 enel of the SOUrCE! 81rea 

to support the buildin9's dEIs;i!~n ;and constrl.lc:ticlI1. GEe'Jtetc:~H1ica l bOfin!~s and tEmt pits 'we,re 

pmionn elel in 19EI 1 by Guild Drillinll Co. Inc, (Guild) anel Allstate! , and -IB13:Z by GZA ConslIlllClnts 

(GZA), apparently within thE, footprint o f the CEIntnedalE! Manor Bu ildin~1 to support tho elE!sign 
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anel construc:tion of that buildin!~. FinelUy, In liIIa,rch 1999, Goldrnan Envirconrnent:al Consultants 

(GEe) inlStellle,cI borin!lS linishe,el as rnonitori n~I wells in the Brook. Vi lla9,e pafkin~1 me,elS to 

invE,sti~lclte possibl,e relEmSE3S fwrn a LJST em the south side of the, Brook Vi lla~le, buildil1!l. 

The Brook Villail,e 9,eotc3c:hnicCI,1 belrings (AlilStalt,e and AI11Etric:eln) WE,re ccmpaned '.vith tl10se 

insl;all,ed by GEC. The, find inils of E3;~ch ~Il'OliP WEHE, e,vallJalmj with the (;onsid:e,ration that leach 

s,el of bori l1ils wem installle,cI for diff,mlnt purpl)s,es usin\l dil'femnl: drillin\J t,echniqlJCelS. Allstate 

inslalled five sh,alll)w !~13otc3e:hnical borin!ls f'Jr building footin~ls in 19;':; to clE,pths betl/veen 11 .5 

feet and 16 fe3,el bell)w ground surfa<:o (b~IS) using drive and wash techniques. AITIEHic:C1ll 

Dl'i lling and Elorinil installE,d six bOlings in 15m; within the samE! <lrea te) deeplhs bE,twE!E3Il :113 

feet and E;O.4 113,el bgs ,also usinil drive3 Cll1d w,ash tE3c:hniqLIE'S. In 1999', GEe installE3d Sel/E3n 

borin!lS in the Brook Vi llage parl<ingare;~.s to d,epths beel:w,elen '1'1 and 1~; feelel bgs usin~J hollow 

st,em all~IE,rs . 

Thee logs pwvided by A1istatee show li11 to eipproxirnal:e,'y <I f,ele'l bgs, pEml: and :sill: to €i he'e! bgs, 

anda mixture of sand, gravel. and sill to approximately 12 feet bgs. Some of the logs provided 

by Ameerican drilling show the pnas,ence IJf fill in tho lIPpElI' 4 feet of rnatl3rial, and a mil( of sancl 

and gmv,el with silt to "aryin!~ deep:ttm, In SiJlTIE, of thees'a logs more .s:and wals encountered ,at 

depths b,el'w'e,en '15 clnd 2ID feelat or dElE3pler: 'Joe borin~1 I()ll indicates t.he, pnes'ence 'of salnd and 

gr03v'31 mix to .1 de'pth of e.o f'elet b~IS, H'C)ck was cored in one bori n~I be,twE,EH1 45.S fe~13t and 

50.!5 fee,t bllS. This was the only atte,rnpt made 10 c:cmlirTIl bE,dmck. fi:efusall W;3S E,m:C)IJntE3re,cI 

in tllIIO ol hE,r ,J!f thE3 si)( bGtrin~ls at 4€i f,elet bg'5 :and 130.4 feet b~IS. T hE, reemclinin!ltl1me~ IIJgs from 

bo ri n~I!; installed by American show bc'nin~I comp,le,l:iIJn betwEmn 2:1' .5 and 3!3.~: fElE31: bgs. Borin~I 

logs provideed b~1 GEe al:;o indiC:clte fill pre,se,nt. to apPHl)(imal.ely ~\ to E3 feet bilS, and identify 

sand, silt cll1d WElve,1 bee\w,e,en the, fill at dE,pl:hs betwE3een 7 and 'I't fee,t b!~s . Be,I'JVI' 1~~ fl3et, 

GEe identif ie's th'e IJE30logic rnateerial as till; howEwer, base on thEl borin!l log information, it is 

uncleelr Il'DVI' till was deel'in,ed, .A I t.h ClLl~l h the blow c:ounts WE3re' rcela,tive,ly higher in this rnat'erial, 

t.he, pneslence of grav,el lTIay have, rE3p,ell,ed thel split barr,el samplers. Blow c:ounl:s ,ane simil1ar in 

t.he,se, tlclrin!l logs as cOlTlp~lred to IhemE! prcll/id,ecl by' ,Q,rnerican, alth'Jlugh ttl0:S1~ IC'~IS clo not 

identify the melteria l below 14 fee,t ciS till. 

RI0284:ID T~!tra Tech NUS, I n(~. 



DRAFT 

:!.3-.:2 

A serie,$ of g:eotechnical borings and te,s,t pits (Gui ld, )~ II:;talt,e, anel C;ZA) wen3 il1s1t~IUe~d in 198"1 

and 1982 to evaluate the subs\JTface conditions and to SIJPpol1 design l1f the Centreciale 

1VI~lrlor bll ilding. This il1fmn1ation was re,vi'3we,d to de,ved'Jp a be~ttE3r undlm;tandin!~ of the 

geolo!~y of U'le~ SOlJrC:E~ are~a. A ff'al~lrnent of a naport by GZA (,JanIJ.ary :20, '1 !382) with 

Hesponsi\llm<ess [).Jcunmnlts (GZA, April 14, 1HBI3) prllvidle,s, ,an 13\1a l u~lticlI1 clf the,se, boring 1 0~IS. 

Figures :3ccolllpanyin~1 this inloml<ltioll did not show lo(;ation:; of IlIO:;t of the, borin9s or test 

pits, howI3Vlal", becaus,e, these exp lorations wena p,erfomIE!d to suppCll1 lJ u ildin~1 dE!!lign, it is 

pr,esum.ad that the investig.,tions WElre, perform.ad wuhin th.a Emis'ting footprint cll thE~ CEmtr<edalEl 

Manor bui ldil1g. 

The 101i0wi n~1 infomlation is summmi'~E3d fmm that re~pCllt 

.Eill 

OVE~rll'ing thE~ entir,e SitE3 is a ")osle to v,el")1 clE~nSE!, pmdl)I'TlinalE!ly granular fiU c.onsistin!~ 

of :3 rnilctuna of s:3nd, glrav·el silt, an,j tr:3 :511. Occ3:siol1:al piEle!!S of wood and n1l31:al WlarE! 

E!I1I:.)untElre,cI. Fill thickne'$,s ;3lPpealrs to vary 'from :;~ to a,bout 13 feet, and av·era!~ed alJlJu t 

<I f,e,et. PE!I1131tration te,st "N" '1al.IE!S rm1ge Irom B to !~rIl<3te!r thaln 50 blows pE!f'I'oo!. 

Base!eI on thE! tl3st pit E3xplorations, tl"e fill is believedl to be, undie!rlain by ~I la)ll!r of bl;3CI~ 

oq~i3l1ic: silt. This elElposit is clE!Scribl3d <IS valryin9 fmrn a pE3at to a fine, sand, sorne silt, 

and is about. 1 to 2 leet thick . 

ThE! test pit inl mn1ation ;3nd thl3 le,st bl)ri ng data indicatE! that the, c1rgan ic dE3posit is 

unclmlain by <I lalye!r of gnmul~lr matmial rang in!~frorn a ~Irave l , sorne sancl with 

cobblElS, tel a sand, some gravl,l, with trace 110n-plastic:fines. "N" value,s ranl~,ed I rom 

11 to 4:5 blows per foot illd ic:alti n~1 a rne!eliunl to clE!rlSE3 consiste!nc:y. HIEl thickness " I tim 
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I'aly'€:r raln~led fmm lHi to 14.5 1'e,e~t, pladng: thE! bottom of Uu, laVl~l" at elElpths lJif 1() to 21 

ElE!!. b!~:5, 

Undl~ rl yin~1 tI',~ sclndy ~Irave l I!; al '"erll 11)1):5le to loose m:atEHial varying I'rom cl fine sand, 

some silt , to a silt anel sclf1d. TI113 borings indica,te Um!. th:is elE!posit OCCIJ rs <IS a 

wntinuous layer b,et\\I,een 4 to 1:;~ fleet in th ic\(nl~:5s. .oN" v.llu,es rm'!~led from :I to 11 

blows pe,r foot. 

UnelE!rllling the fine silt/saml stratal I,; ia IrTIE!dium..e!ens19 to d19n:5'3, slralifil3d, 1'in19 to 

ooars19 SEine!, little Ie' :5IJrTlE! fine: grmlE31with IriaCl3 !.i it. In two of the boring:s, lav,ers of finE! 

sand/silt w,en9 €:nc:ounle:r 'ed b191:0iW 4Ei fm,t, The th id\l11e:;s of the,se: :str.ata is 

une!etemlined, sinCE! thE! bOring's wlem tmminalted ill this rnat19lial. R,efus.al w:as 

e,ncmml:e:red in borin~Js 8-:3 anel 13-4 at depths of :appmximatE,ly <~ 1 to 213 f19191, 

r,espectivelll. B!lSE,d on othler borin~1 data clnd on tho fact thaI: cl)bblElS WE!re, obsel'll19d in 

the upper !~raIlE,l/sand unit, reflJis;al. WII!; nol interpmte,eI EIS al conc:lus ive indicaltion of 

bledrock. 

A,t the time of the exploration, groundwater was encountered in ,all of the borings at 

depths nm9ing from 1 to 4.5 fIlE9!:, whiC:h comlspond to eIE!lIa!:iolls bl9l:wl9len !3:2 and H4 

fE'191: above, msl (no dallJI'T1 providle~(I). The.se, rllE,asurmne,nts a!~ree with surveyed Welter 

elElIIClt.ions in t~,e~ alojaclent nive'r iand 11ilclrshes (E!levation 93,.13) sobClwn on a topo~lraphil; 

pl,m pr,eparl3d by CapoI/o and Wick ltd. dated Octobe.r '1981. 

Tbis aSSElSsrne,nt did not include o'bsel'll<al:il)l1,s noted in thE! test pit logs of c:hE9mical and oil 

odors. Such odors we~re re~p()(tI3d in all strEIt.a to a elElpth of up tel five 1'e,e~t b!~s in e,ne, t19Sl: pit. In 

a sl3cond tEllit pit, a SWElE!t chemical Cldor '\I\f~IS nClted in thle ol"g,lI1ic sillt str.ltum butwul9n '1 to 
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3.2!:' fElllt bgs, and an oil odor was noted in the sandy gmvEII straturn found bEItwEle,n 3,.25 felell 

msl, and at thel bc,Nom oi' tho tllst pit. 

Two geiophysica,1 survelys WElI'e, conduct-ed in April 1 mlH and in JUll' l ' BHH at thll Cenlmclale 

Manor and Elrclok Villagel properties to supplernllnt those, condw::1IElc) in 1986,. Tl1esewe,re 

p'llionTle,c) to d'~tEHmine if thEire welre indications ()f buried ()bjee:!s that rnay be I::tJlntribulinL1 to 

th,e on.. site, contarninaltiCin. The, msulls Clf th el surveys am s u mmari;~lld in the, Finial Re,p()lt for 

elmtredalle IVI~lnor, prepamd by Lockheed Martin (S,epttll11be,r 1~I, 199IEI). T11€ fimt surv'~y 

found <I number of lac-altiCins of polentia,l cc'nc;e!rn, h,)wEvelr, fol:low up investig:altions discolJntelc) 

many e,f the,sel locations ~IS beling reillate!cI I,) lJnd'9rgroul1d utilities (fire hl'clr~mts, e,itlctric:cil line,s 

and road b();(I~:s, e,te) . The (;PR land 'EM d'lta, indic:<lted !Ilia! tl1le ottlE!!' locations of patl~ntial 

CClrU:I!ITI 1TI~ly bel thll result ()f mixed me,tallic fill anelle,r (',()nslnuation (j'llo:ris. 

Thel ,.,~port: state,s th,at 1 a si!~n ifi c:ant undetlmnined EM anolTlcllies WIll'e, id,entified. nUl GFH 

si~lmlt:ur,e c:harclcteristics indic:<lted that these fElatures could ICI)nsist of me,j;allic fill Dr 

construction de,bris. ThElSll <Ire lacatled plil11clrily in two gmups: one group lof five anornaliE,s is 

pre!se,nt in the, north e,nd Clf what is curmntlll Gap Anla 2 , which is an <lr'ea whelre drum storage' 

and '/I.-alstla dispc)~;al is m,ident on historic air P~IOtCiS. ,A,nother i~roup of fDur anDm:alil~:S is 

present at thEI south E!I1d of' the, sDuth parking lot and Cap Aro~la '1, land clime,lale,s with an .anla 

wtlllre, ev id,~nce oJ' solid wastll is note,d on 11is.tl):ri c ,air pI1'Dt()~; . Two o,f the,sE, anornalil~s locatlld 

in the south parking lot of Cenlredale Manor were reported to have the hi~lhest potential for 

cont<linin!~ buli,ed bulk metallic mate,rial,s. Thre'E' anl)!fmllies mel it)cate,d aemss the southlllTI 

portion c)f Cap A.rea .2 and the! South par1<i n ~1 lot, and one is IO(:<lteci east of' Brook Vil lal~le" at 

the f()lml~r 101;:a'lion IDf a serie!s of vE,r1i'cal tanks obse!lve'ci Dn air photos takE!I1 blll:WIl'ln '19135 

and 1H€i:1. HOWe!VElr, the, s 'in~l le anonlilly in the north of the soure'l are!a is VE!ry lil(E,ly 1:0 be a 

foundation fl1r these tanks, buildings, cr the raceway stl1JctlJre, which were also pl'esenl in this 

,an~a . 

GPF\ cross se!C:tional profiles I;Ol:it~I::tEIci in tl119 13mol, Villa,ge, palrkin~1 a,r,eas indicale!c) a s'~quence 

of strati'fi,ed melteria!s that mall sug~le!St lhel pnlsl~I1>c:e, of alluv ial dlaposits from a paleochannel. 
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2.. 4 

As described in Se'c:tic,n 2..:2.6 of this Te.c:hnic,al MI~morcmdulTI, dioxins and other contaminants 

mal' helve. be.Em transport.e,cl from thE. C':!I1 ~lredalh~ Manor SitE. tI)I the Woonasquatucket Hive,r 

;and d.~pos!it,ed in ;adjac:e.nl and downstre,arn are.as. Jldditiormlly, GClntalrnination still E~)(ists in tll,e 

SOUrGE. ,arE~a of th.~ site, describe,cI in S'31C1ti'Jn 2.1. To dat,e, I~ID()H still maintains a 

consumption advisory on all fish caught from Ihe. F:iver dUI: to high dioxins c:onc:emtra'lilJns. 

Existin~1 informa,tic,n Gollected regail'din~J sitE~ c,ont.amination was insul'fic:i,ml to cldl:qu,ately 

c:haralct,e ri.~,e 'IhE~ risks to hurnan health alncl the e.nvironlTle.nt fmrn dioxins, HeX, and other 

c:ontaminants (me.tals, PCl3s, and PAHs) in thE. s,:>il ;and gmundwate.r at the. source area. 

Jldditionally, the,re am indications ttmt cIJntaminants in s()ils may bE! migrating from tl1e .;oils in 

the SOIJrGE' area to th" rive.r or we.tlands down!Jmdie.nt of th'3 site.. The.refIJm, I:::PA initiated this 

expanded s()urc:e ane;a investigation to support risk chara,;l:eri2:ati()n clnd relTIedial pmc,es,s'es. 

In sumrnary, thE. C:.3ntredall.e Manor Hestoraltion Pmj ect S()urce. Areal InVE!sti~Jal:ion (th,e subject 

of this Technical Memoralndum) WelS ':;IJnduct"d to inv,estigat" thE~ soure,e ar,ea for thl: 

Centre,clale Manor and I3roOK Village prop.ertiels in OrciE!r to obtain ciata to evaluate. site-rE!l.atE!d 

soil and gmlJndwate'l' Gontarninati()n alnd rn i ~lration pathways. Thl3s,e findings may bE! Llse.c! in 

the future to S;LIPPOlt possibhe pre'paratic,n of ;~ human b'e.alth risk ass'esslTleont, and possib 113 

E.n!line,eorinIJ e,Yalu.ations I'or rem,edi<ll el ltE!lTIeltiVE!!i. 
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FIELD SAMPLING ACTIVITIES 

This s,~ction describes thll f iElld data coliElction activities that were pert'cmmd as P<l lt of the 

C,ll1tredal'3 Manor R'3sloration Pm.i'3'CII SOIUI"(~1 Ama I nve,stigation. Additiom,llIy, this slection 

provide,s a d'3scription of how tl1'3se tasks \Nerl~ p'llfonne,cI balse,cl upon nl!~ u l~ltory ~I(;ticm limits 

and diata objectives. All data cClliedion ,effort:s we,re conducte,d in ac:C;Clrdancelt\~lh th,. Quality 

Assur,:tnc:E, Pro.ie,c~ Plan for the Ce,nb'e,clal,e Manor R,estoration Pmj.ect (TINIJS, 3/01 as arnended), 

aic1ll9 with suppClrUl1g cloc;urnents and slanciclrd opl.rclting procEldures (SOPs). Figur<.s ~i-1 and 3...2 

d,epic~ tl~,e 10.:;;ati')115 sur{I.YI.d sind sarnpl,ed by TtNUS during Ihis inve,stig'ation. 

Field inve,stiglaltion aclivi'til.s inc:luded: 

• SUlface !~I.ophysic:C11 surveys 

" Soil ami be,drock. bori n~ls clnd w,ell installations (induclin!g soil smn plin~1 clnd analiysis 

and borehole geophysics) 
 

.' W,lle,r I,evel nlClnitoling 
 

• Gwundwat,e:r samp1in9 Clnd a,ncllysi.s 

• Hydraulic C'.onductivity testin!!l 

Surl'~IC:El ~IElOphy:s i c:a11 sUlve,ys: WElre, c:onducteoi by Hall,lr G'30scie,nc:elS, Inc. (HGI) in th,. Sitll 

vicinity, indudin!~ gmund pElIl,.lratingl rSlclcu' (GPR:), :2·[) resistivily inl'I!~in~l, clnd s'eisrnic; 

refracbon. Figllre 3.. 1 presents traverse lines for these surfac€ geophysical investigations. 

The,s:e, surveys prclvid,ed dia'la to chameteriz:e, ove,r!bur(j,.n materials, '.stim~lte depth 01' fill imd 

(j'.pttl to bedmck, alncl ch~lract,.,·i:z'~ thel ~IElJ1'.rCl I b,edroci< surf-ace configuration. Thl.s,e data 

were alsc. use,cI to assist in rellning the positioning Clf monitoling wells installed during this 

inv~.sf:i!~ati 'Dn , anel provided information t'D refine, thEl site concl9ptuallTlodEll. 

A test of th,. v,lrious GF'H 5)'stems was initi~" I ~' conduct'3d, which consi~;ted of mcamining th'3 

resolution ~lI1d cle!pth p,enetrCltion alfforoie,d by imtEmna'~ of I'reque,ncies ~I!i, 40, 80, 200 ~Ind 400 

MHz, and GCllTlpclrinll the rEllalti.ve, be,ne!fits of d,lta, coliectEld in contimlous ~Irld point lTIodEls. 

OVElrslIl, the 35 MHz ante,nna provid,~d I).est informatiol1 for the, depth tC) the bedmck sUiface 
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:~nd deep stratiglr.aphi<: fI3alu!"els" whil,e thet 2.00 MHz :~nlollll:~ was b,etter able to reSOlVE! nEt,!!"

surfac,e stn3tigraphy. 

SE!is'lTlic re,fmctioll W:31S condlJl::1letd us i nl~ compr·essionnl (p.) wave SIJurcos to c::onlfirrn depth 10 

bl3droGIc Goopl1one spacin!~ bl3ltwl31en 5 and 10 f·eet, in c:ombin:3tion with off·eml shots of 

~lreater I.l1al1 75 feel., provided sufficiently large ~leometr)' t.o record the bedrock horizon 

r·efr.,c;tor. 

Th.e third phalsel of tl1,e surf,a,ce !~13IJphysic:<11 survelys inc:luded :3n investigaltic1n inl.o t.hE! potentiall 

use of resistivity methods at the Centredale Manor Site. HGI performed a series of tests using 

a Swifl Stin!~lli) n3sistivity unit configur,ed for .1 dip'Jlet-dipole e,i431::1:rode am!l'. Two locatiorls 

wEire chosen for inVE!stilla1:ion, onet c'n thle nQrthem-Gapped arE!a and thet o,ther paraHed to its 

oClstem margin (Not shown on Figure 3-1). 

Following the complelticln ,md 13v,alLl<ltion IJI the initial sUlface glelophy!;ical worl< dlescribed 

above, mlditioncll !~13IJphysiC:<11 wonK was clJnsidE!I'elcl fiJI' tl1,e SAl, includling thE! LISE! ofsquan3 

array azimuthal resistivity to provide data 'for estimating bedrock fracture orientation in I.he 

areal. Howlev,er, tl1,3 low density of subsurf,ICE! dal,! significantly limitetel thel utili~v of thel 

msistivity metl1od, thl3wfone, this additional slJIve,y wals 1101 perfmTI1l3d. 

Subsurfacl3 investigation activitiEls deiscribE!d in this section inc:lude: inl;1:allaucln of ,I SetriEls of 

piezomletE!rS anel SUrfClCEl watE!r £ICllJ!113S; alell'clnCE!ll1'e,nt ,of ollmtlurd:eln "nd bl~dml::k billings; 

install,!tion of ()vE!lt,urden and bl3dmcl< mlJnitoring we,ll's; c:olledion and analysis ()f :soil sclrnplm; 

durinll borinll advanc:etrnent; .and b'JrElhlJlei geophysics petrformed following b,edmcl< c:orin!l. 

~'-2.1 DPT Piel.l1lT1eters and Water l.el/el Monitoring 

As part IJt thE! initia l drill in!~ clc:tiviiila:s, a n'3:twIJ:rll of pi,e.zOnlElters ,md slirfacia watE!!' g,auge,s, we,re 

installE!d using direct push tlechniqul! (DPT). Usin~1 DPT ITIElthods, 2'1 !;rnall di.,rneIl3r (1··inch) 

piezometers with screened lengths ot 5 feet were installed in the source area during this. 

program. PiE!l:mnellar IOI;altiOJl1s aret indic:Elt·ed in Fi!~ufE! ~1-2. . ThE! pi,ezometetrs wer,e ;3dv,anced 
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and sc:reeneld in thel shallow watE!r tabh3 alquifE!l strictly for th'~ purpose: 01' pl'()vidin~1 

groundwclter tablE! ell<ev,ahon rTIEi<lSUrelrnents, These data W'~rEi elvclluatE~d to bettElr de'fine thEi 

groundwclter tabl,e configuration at thel sitel, The:se: installations WlerE! no:1 USEid for sailor 

!lI'ClUnd\IVatE~r sample collodion purpose,s:, 

Recordin~1 'eIEic:tronic transducers wier!! inlltalled :at selEl(:ted pi,e2:ornetE~r f()f' thE! punpose 01' 101'111

term gmundwater'level rnon ito ri n~1 alt thE' site, In additicln, three, surl'clce! walelr gaug:e,s we!re, 

also install,ed in th,~ VVoonalsqu<ltucllet Rivler land in tl"e CE!l1tredal l,~ ralclewEIY (locati'Jns 

indicat,ed in Fi!~ um :1-2). Welter tabh~ ,~Ie,va,tion rn,easuremelnts from :lhElSE! installations an,j 

from eln E~xisting USGS galu~ling s:tation in th,3 Woon8lsquatucke,t R:iv'er WE're rnonitort~d 

conti:nuClllSly (IVE!r time! usin!~ In-Situ@ dalt:a recordem. ThElSE! watElr level rnonitori n ~1 efforts a'fie 

disc:ussE:dfur1her in SE!ction :l3 oj' this report. 

Soil b()lin!~:s were! advanl:'~I:l and ov,ertllJrc1E!Il rnonitori n~1 WEllls WE!re: installle,c\ in the, vic:in:lty ()f 

the ImmE~r rac,ewalY to the ,e:ast of the: sourC'3 arel." as well as within thE! sc)urc:e artea. The'se 

drilling, soil sampling" and WElll installation :ac!tivitie,s am dis(:uSSE!(j bellow. 

FiVE! soi l borings were: .,cI"ancE~d :in the, fonner :rll<;E!\lVay, to the eelst of thei source, are,a. 

Fi!lurei 3-:2 dopicts the racEiway boring loc<3ltions (II/IW-01, MVV-·CI:i!, II/I'W-03 and SB-02 , SI3-0:3). 

The exact locations for these borings were determined in the field \Ising the historic aerial 

pllotollrElptm and landmmll.s, such tll,at the b'~rings wer'E! installed as c:los,e as possib"~ to 'the 

former c'3ntm1ine' of tll'e fOnTlEir r.lce,way watelrC:Clurse. The'se borings WEire inst.all,ed in ordE~r t() 

d'~tEirll1ine tll13 pre,SEinCE! and thio:knl3:ss o1f fill in the former raceway and to providE~ data for 

El\f,3IuCltion of tile natLlre and metent of soil contamination in thE! former ~acewcly . 

At I~ad, location, c:ontinu()us subsurf:ac,e soil sample:s wer,e COIlE!cted :to tile b()11mn de:pth ()1' fi ll. 

ThE!SE! smnplEls wier!! colleicted usin!l a ~",inch dianml:E:r split bamil salTlplin!l tool from 1-f()()t 

inte:rvals begil1l1i n~1 a,t 1-f'Jot bgls. Tille soils: WElre dassif iEld using the, Unified! Soil Classification 

SystE~m (USeS). The dassificat.i()n oj' ,geol<)l~i'c: materialls <lssistEid in l~valLlatin!l the pn~s'3ncle 
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of potlential c:onl'inirl~1 layers and/or priefEne,nti€11 path''''''€IYs, for !~l"CIundwatler tr:ansport. This 

information also ITlCiy be USI3d to suppor1 a possilol13 future, conceptwa l desi~ln for Ihl3 restof€lticm 

of the, ral;l~waly ,as a dr.ain<l!ll~ c:hmll11~1'. The sarnple,s: of fill wen~ C:C1l1e,c;t,ed and <lllialyz.edlfof thE! 

following palCuneters: VOC sl:re,e,ning IJsi n ~1 jm h'e,aclspa.:ll, :and ISltimElto:ry sinalys is for VOCs, 

S\lOCs, pI~:)l:idde,s:/peBs, rnE!ta.ls, and dioxins. 

The, bOlings WEH'e, ccmtinuled be,yond thE! depth Glf fill tl) a rninimum of :W fe,e,t b~IS to 

characte,ril:El the uppe,r unconsolidat'3d oYl3rhurden. Continuou:s sc)il s€lrnplE~s w·erl3 c()lIe!c;ted 

and sl;re,elnI3d using the, j€lr hl3iadspace tE,c:hnique for total yolatile l)r~l,mics cOlTlpmmds (VOGs). 

TIl 'ese s<llTlplles wen3 also dassifil3d using the, uses. Headsp€lcel sCfl3enin!l results I'or VOCs 

in s()ils WElre, lIsE!d to ident .fyzones clf highle:st potEmti,ll c:ontaminaltion. Thl3s13 data, in 

cOlljunc:ticln Vlrith thle soil charactE!fi;~,ltion ,md visua l clbse,rvations, of st:a ining 1)1' oth,er evidl3l1cl3 

01' p,otential c()ntarninal.icm (i.el. odor), WElre, useld to dl3tennine th,e v'er1:ical pos,itil)n of well 

scree,ns: slJch that the scre,e,ns would mCls:t lillElly intI3rse:c:t soils, suspectl~d t,o c:lIIry 

c()ntaminants within thEl gmundwal!e,r. 

Three' shallow gmundwate,r rnonitori n ~1 wells WI3m i,ns.tailll3d ill selm:1.e,CI rSIc:e,way b()nin~IS 

(IVIW-01, MW..02, MW-03) to pmvidle datsl to e,vslltJa,tl3 Ill'Olunc!lIVatl3r flow dire,c:ticlrl alncl potlential 

groundwate,r contcuninatiol1 in thE3 vicinity of the Fonner fclc:elw,ay. MuitiplE3 ZOll13S oj' p()tl3ntial 

contaminan!ts WE!re, not identifie,eI ill the shallow pOition clf the, soil column in CI sin!~ l e, borinll, 

thElrefom only one WE!II was installed in each ratc~'way location. 

Bo ri n~1 ICI~IS and we,ll instia llalion dl~tslils arel provided in )\pp,endicI3s A and B, respe·ctive ll/. 

Four shallow boringlS: we,re adv.anced ad.i'lcEmt to SUspE!c;ted oJntamin:ant 50'uroes as shown on 

Figune 3-2 (MW-O!), ,M\lV-07', MW-OB, and IMVV-09). The, ,exact locations 01' th l3s13 b()(in!~:s were3 

cie,ten1ilinled iln thl3 fi E31dl to coincidl3 with arl3as ()f ~Irouncl elislturibanc:el visibh~ in historic aeriall 

photl)gmph:s and ,Idja,c:e,nt to (lout not overlappingl) g:e,ophysical :anomialilllS de'sc:ri:ibe,cI iln 

SeiC:ticln .2. As wilth the, racew,lll bOlring5, the,s'e, b,l)ring5 WllI'E, advanoed to detlmninel the, 

thickness of fill in the, source, alr'ea, ,lS well ia:s to provide data to e!v,dua,tI3 thEl natur'e and 

ver1ic:,d 13xle,nt 0'1 soil contamination ,at sinel abovI3 thEl wate,r t'lble·. Thl3 l;()ils Wl3re, dassified 
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Llsing th,e, uses. ThE~ de,scniptiorl of IIElolog:ic m:atlerials assisted in eva,lu:aiing the' pnesl3nc,e ()i' 

pot,mti:al clDnfin i n!~ I:ay,ers and/or prefElre,nti~11 p~lthw,ays for wounclw:a:tElr tr,ansport 

DLirino acivancEelTIEmt IJ'f tille source, anea b()lings, cOl1tinuous samplles 01' subsurf~lcE~ soil we,r,e 

coll,ectE!d 10 thE~ clE!pth of the bottom of fill usi n~1 ~I ~~-il1ch diam,elte,r sp.lil! barml s:amplinll tool. 

Approximatlely 8 fE~Elt bgs WEIS th,e 10WE!st dlspth at wtlich I'ill was ,encount,m!d. The samples 

WE!re coll,ecte,cI all 'I-foot inte,rvals be~lil1n inll at a p'Jint imll1e'cii:atElly b,e]ow the, 'cap ITI~lteria,ls or 

parking lot be,clding materials. Samples IDf soil pre,sLlrned: I() b'e @ ()r identified as fill ...,'e,re 

ana lll'~Eld for trlet following parametlem: VOC scmeninq using jar hEtCidspacle, ~Ind I:aboratory 

analys is for VOCs, SVOCs, pesUciclEm/PCl3s, nllltals, ancl dioxins. 

TI"e borinllS wene conlinLlEtd beyond the clEtpth 'J!' liII to a minirnum of :20 f'3'et b!~s to 

charac:t,erize ttue upper lJl1c()nslJ lidaiEtd oVEtrbllrden. Continuou:s samples we,r,e ooll,ectEtd and 

screenEtd using trlEt jar healclsp~ICEl IIechniquE3 for total VOCs. Scree,ning msults WEerEt use,cl to 

identify ;ZIJnes of hillh,est potentiEl1 for contamination within ,e:ach borinll. "hE!~;Ee d:at~l, in 

conjunction wilh Ihe s()iI chCIIs,ct,eri;z:alion and visual olJslervation of stainino or other evidence 

of pot,eITti,al cont:amination WE!re, used to clEltenTline, ttle "miiea,1pOSition of wlell sc:reens.. Th,~ 

PL11iion of the saturatt1d zone that had the highest likelihood of contarninatiL1n was select~1d for 

11"ie scree,nE!d in:tEuval. MultiplE! s:e'pmsltle ,~on,~s of suspe,c:t,ed contamin:a'til:>n we,r,e 110t found ,in 

81ny sinl~llle bOling, so no additionsll w,ells WEll'e, iins:talled at ttlat lilTIEt. 

ThEI four shallow Siource ar,ea bori n~ls W'31rel finis:hEld as lTIonitori n!~ we,lIs (IVIW-06, MW-Ol, 

MVV-Cl8, and MVV-O!9). Elorin9 logs ;~nd well installation details <lIre provided in Appendic:elsi P. 

alnlci B, respective,ly. 

:li.:2..~1 ChJ!sitE!r lBorings and IlIIlclrlit')lringWelis 

Boring and lTIonitCllil19 well c:llIs:tE!rS werte inst~llletci around th,e pElrillle,ter of the, !S'DUrCle ~Irea. ,and 

in "downl,ra:di'~nr and "disc:h~lrge," lamas. Drillin!~ , soil s:arnpling, !~teli)physi(:cll activitie'Si, ,and 

well inst<311~ltion ac:tivit ile:s ~lIe, disc:us:s.e,cI below. 
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Four c:IIJSllElIS of ~iNCI to thrle,e lTIoni'lming wle:lls pEer c:luster (onle illedml;l< well, plus 0111, to two 

oVE!rburden we,lIs, dElpEmdingl on sat~lfatE,d thic:l<m!Iss of trle! overburd,en) WE,rel install,ed in amas 

arolJnd the perimet.er of the source area [MW-10 (clustered with an existing well on town 

prop,erty) MVV- '11, MW·· '12 1ll1d MW-1:31. Two of the well clusters (MW·-I'I and MVV-t2) mEl 

located to IhEI w"st ,and southwest of the soun~, lama (oppositE! side of IhE! Woonasquatuc:I<.E!t 

RivE!r) and two WE,ll c:lusl:e!rs (MW.. 10 emd MW··-I:~) are' IOG.It.ecl to the ea,st (If til" source arlea 

(opposit.e sidE! of the! raceway). Thel orig inal pmpo,seld I<)c.alil)ns for thE!!;EI wEel'ls WI,rEI r,eViSE!d 

b.,se!d on an evaluation of PhelSEI 1 daltla, including geophysical sun/E,y results land 13 meleltinn 

with thEl EPA. The fina l lc,c:(alticlns an, dE!pictEld on hgune ~1-2 . 

Thlesle boring's/wells ,adjll(~,nt to thel sClurce anela w"rel cldvancEed to proviche conlllTnation of 

de!pths to b,edmck, and 10 provide wat,ar IEWElI melaSlJlrEllne'nlt points f,or the ElIIalualtiCln of velftical 

and hc,ri2:ontal ~Iroundwatm gradiElnts sUITounciing th.e s()urC:E! alr,ea, in bedmd<, as we!1I as in 

shallow cllld deep ()VE,ltlllrdeln, ThE,S" we!lIs wer,e .,Iso use!oI for groundwal~elr salrnpling 

PIJ'l)OS"S in orde!r to provide 9l"C1lmdwat"r quality data for tl1,e s()urc:el amla pElIimelt,er. 

Continuous, soil ISlamples ttml we!re coll,ectEld dUling th'e advancemlent Clf thE! initial boring of 

each cluster WE!re evaluatelc! in thE! fiE!ld usinO VOC healdsplico scre!e,ning tE,cllniquEls, anci 

were described using 'ttle uses s.oil classif ication s.ys.tern. Thes.t1 evaluations were us,eli to 

sEllect the scmlmed intervals for IhE! clve'rburden WE,ll!;. SClil samples WE!Ie not C:oIlE!c;ted fl"Clrn 

tl1,ese locations, 'for lalbmatmy chemical anallYlSis. 

Be,clrock was com d at 1313ch dustier Im:Clticlll to ,m lestimated de pith of 30 'fE'E!I below Ihel tl)P 01' 

me',. Onle "ope,n holle" beclrock !jI"olindwatE,r ITlclilitorin~lwe!1 1 WclS installed :3t ea! C:~1 we,ll cllI!lter, 

follol/lling the coillection of field data, i nc:ludlin~1 palCleElI' te!sts condlJcte!d durin~1 drillin!l. Other fiElld 

data collected included visual observations of fractures and weathering in the md<. core, drillin~l 

ral!e,s, and 1015$ or !lain of Welter dllrin!~ be!drc,c:k, d ri llin!~. 

130n,hole! OE,ophysic:al sunmys wene ,als;o (;OndlJctlelj 'within each bE!dl"Olc:k, hole of tho we,ll 

c:iustelrs. Thel ()bjec~ive!s, ()f the boreholle geclpl1ysic:(a11 sUlv.ays we,re: to det.mninE' thl, 

oriemtation elf linear re!atunes in the bonehoIE!S; to detl3rrninB the! 2:on"5 that pmdlJCle water 

3'0 
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under stEllie: and stn~ssl~d conditions; and tl) measum n.3tural namma radiation. BClrehcIII~ 

geophlfsics activities !~IaneratElei he"lt pulse, flow mellal" IO!Js, caliper lo'gs, ncltural gammEI 1()!lS, 

and bonahole a,c.oustie: 'tE!levielwlar I()os for ,each blaclrock bOJ'Elhole. 

FiI/I~ c:lustms of two t() thrE!E! monitoring WEIlls, per ciustlar WElre installed in ,am'3S downgradiEmt 

of h()t spots within th e, sourc,~ area,. ThE~S'~ ration"lle, Ifor thE! locatic)[1s of thelSE! well clusters <IrE' 

d i l;cllss,~d bEllow: 

" M\I\I-04 Cluste,r 	 South Imd of Cap' Ama '1, ()n'~ bedrocl< well, tV{O overburelE!Il 

wells. l.ole:"ltiiClrI of 'e,IIavatE!d (;oncE!Il1:rations of TCE clnel PCE in 

vapor diffusiclnsamples coliectE!d by USS(3s; 

" MW-OS: 	 Sinllie shallow well WEIst of I3rook Villa~le p'3~'ing lot. :l:, near 

loca,tiont of hi~lhconC:E![\tralil)n s of TeE. and PCE in v,apor 

difl'usilDn smnp,I'3:S c:e,IIE!ct.e,d :by USGS 

" MI/lI-02 Clu:,ter 	 T',",'ci oVElrburden wI~ lIs at down~lra,dil~nt Emd of bledrod< v:3111~y 

ic!E!Iltifi,~d by Sei!irnic: refJ'"Ic:tion 

• 	 MW.. ~14·Clustt~r Onl3 deep OVE!lburden well clustered with mcisting w,~11 GEe··!l, 

~Iyclrau li cally d')Wn~lrael i ent of hot spot ide,ntifiElei Elt MW-OS during 

f lcloel condition:s. 

• 	 MW··1!i··C:lust'~r One cle!!!p l)vlerburelE!I1 wE~1I dust,~rE!(1 with e!xisting wE~1I GEC·:1, 

hl'dJ'Elul i c~llIy dl)Wn~lradient of the /mmlal" mill c:ornp l,~x clminll normal 

rilm!' I;I)11ditiorlS. 

Wel/loc:atiolls are depicted in FifJure 3-.2. 

These bClrin!lS/we:lIs WE~rEI adva,ne:Elcl to pl'Ovidle information on extlalTl of c:ontclrnination in :soils 

ami groundwater, t() conf irm deptlns to bla<:irock, and to providE! water "~vlal lrrlE!aSUrE!rne nt p()ints 

for evaluating "E!l1ic~,1 and hori2:Clntal g:roundwatE!r gradients in these apaas south of the :so u rC:l~ 

area, within be,elrock and in shallow an<:i dl31ep ()ve,rburden. ThE~se wells \/Verla also UlSE!c1 for 

gmundwate,r samplinll pIJ'I'P()S'~S, in Dreier tlJ provich~ data on !~I"Ollndw(3lter qU'31iIt~' in thEme: 

areas. 
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Continuous soil samples that were collected during the advancel'T1ent of the initial boring 

installE!cI at .each c:lIJ,sl:e!r W.~I'E! ,evaluateCi in the fiE!ld using VOC heaolsp"lce! :scmemin~1 

t.~cl1niquE!S, and were! de,s.c:ri bE!cI us in!~ the uses soil clclSsification system. This infc>rIlmtion, as 

WE!II as total sa,tlJmted thickness and pmdicte~d "mtical ~lradi.3I1ts.. wen~ lJse~d to detemninE! the 

well scree,n locations anel to de'tenn i n.~ the nlJrntlEll' 'J:f WE!lls: per duste,r. 

ContinuOlls s:arnples for labor:atmy chl3rnical anall!ISis wem ,,11:5'0 CollElc:tedi :from the iniltial boring! 

installed tat ealc:h cluster; howmrEll', I.aboliatcny ,s:arnples lNelie c()IIE!<:ted onll' to the, bottclrn .J:f fi ll 

as identifiE!d by ttl.~ supE!lvising geolc)!~ i st. Laboliatcny :analysis of HUlse soils. wm'e, pe~fcnTl1led 

to ielElfltify pot.mtial SOll rCle·-al'e,cl-n~lalted contaminants tl1:at miay b.~ pl'e,s.E!nt in shallow sc)ils. in 

this area. Continuou.s soil samples were collected using a 3-inch diameter split barrel sampling 

tl)o'l and wer,e anal~'ze,aIFol' VOCs, S\lOCs, p,asticicles/PCBs, ml~tslls•.and dioxins, in a.dclition to 

voe h,~:adspace, fi ,elel scmemin~l. Continuous sam piles of soi'l bE!low Fill w,ere~ c:olle:c:t,ed I'or voe 
h·eadspsICE! scre!.~ni n~1 .and uses l;l)il classiFication ')nly, ciS stated :above·. 

Bedrock. was. cored at MW-04 to an approximate depth of ao feet belolN the top of rock. One 

"open ho le~" be!cirock grmmdwcller I11IOni torill!~ we,ll W.IS insll.IIIE!ci in 'this baring, foliowi n~1 the 

c.)IIElctie)l1 e)f fie ld datal, includingl PElc:kE!r tm;ts c::>nduct.~d during drillinll, and other fiE!ld data 

suo;1l CIS visu,,11 ()bs.~lvcltiorlS of fmc:tunes "md wl~iaihmi ll!~ in the rock C'JrE!, dri lli n ~1 rate!s., elnd 1')'515 

or !~ail1 of Welter cluri ll!~ bE!droc:k drilli n~l. 

As in the perim'etE!r' arc~;a wells dis.cuSSE!cI above, borehOlle~ !~Ieophysic:s w.~m also cond!uc:t,ed 

within the, be!droc:~: hole at IVIW-04 in thE! southE!rn alr,ea. Agalill, the c1bj,ectiv,es of Ihel;e~ 

borE!tl()le gE!oph!ISical ac:tivities WE!re to detemninE! the, ClriEmtaltion of' IineElr fe~iaturetS in ttm 

boreholl~ , to dE:t·ennine~ the ;wnes that prodUCE! Welte r unde~r static: ane! stresse:cl conditil)n.s, and 

to rne.asure natural g·amma radiation.. The perimeter area well borehole geophys.ic,'S activitj,es 

;also gE!nElI'Elted heat pulse flow rnete~r I()!~:s, callipe,r I :O~IS , naturall 9i3l111rna lOllS, ane! clClrehcllle 

clGC)IJStic t.~le'vil~wer 1::>95 for E!clc:h be!elrock borehole,. 
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3.:1 

Two lon!}·lenTl welter lo~vl~ 1 ITI()n ilol'in!~ program!! al l!hE! site including one l'i~lh welter tab III e,ve,nt 

and one low wClter tablE! eve,nt. 

TI" e high welter la bi,e activities inc:ludl9d one 15-·week eve,nt oj' groundwclte,r and slJlface Welter 

Illeva,tion monit,oring betwe,e,n March and May :2001'. The low watEl!' table, adivitim! included 

onle 4"wleek le\ll9nl in Oc11Jber ;!()O·l . FOlr 13,adh leve,nt, recordin ~1 E,I,eclronic transduc·ers WterEl 

installE!d at selE!cted pile:WITIE!ter and rTlonil ()lil1!g '1'1011 locations for 11"e purpose of long-IE!rm 

g:round.waller :leVE!1 lTI()n i l()f'in!~ at 11"9 sitl~ . Th!'e,e' slJIface water !lal.Jges wme installed in the, 

VVoonClsqlJatuc:~:e't RivE!1' and in the Ce!ntne.oaIE! Raceway (approxirnatl~ locations indic<llt'9d in 

Fi!~ u rEl :l.. :;!) whicl~ WE,r,e also rnonitored. Surl'a,c.E' watlll' e loevalion ITIE!aSIJI"E!rnent:s I'rom the,s,e, 

installations and from an E!)ci.sl ing USGS !gauging SI:3ti1Jn in thE! WlJonasqueltucket Ri",~r 

provklE!d dala, on til., watE!r l able, confiQluralion, ()n shallow anel eIE!E!p hydl'Elulic: heElds Elt thE! 

sitle , elnd IIE!liicEII gmdie'nts bet'ween ShElltow land elE!E!P aquif,ers (e,ve!rburden and blldmd:) 

within th,e study ama ove,r the :5lelelCt,ed 4"wl3lek tirne! perioel (dlJling the' low water tablle SE!aSC>r1). 

13eca.Llse, the sE!ccmd lTlonit()ling e,ve,nt wall impieml e,nted aflE!1' the, insteillation of slevl9ml 

bedrocl< and elE!E!P ov,erbl.JrdE!n monit()lin'9 WE!lIs, sE!lectod bedrock anol dl3lel:> o\le'rburden 

installations wlem also instrumented with r,ecordin!l olectronic tr:3nsducefs, in addition to Ihl! 

watE!!' tElble welis/pi,ezoml~tE!rS rneElsured duringl lhe first e,VE,nt. SpeC:il'iO: \/Vlelis/piI3;WrTlE!ter,s that 

wl~m instn.JITIEmte,dand I11EtClSlJre,eI durin~1 thE! spning E!VEmt. wene !;Etl,ected foIlIJwin!~ E!Valuation of 

PI1:3:S'2 1 delta. 

3-" 

Shal low rnonitcorin!l wells wefte insl:311,3d in the !SIJurce ama bolings in ordef to e!Valuatl3 t.he, 

pn~slel1ce 01' possibly high concenllclticll1s of contElin inants. Elasl~d on the anomaliles identif iecl 

by ,geoptwsi,;al sUI"IIeys p.erfOnTIE!cI in !Ihis :3fE!CI in 1 ml!l, it WEiS SUspE!cted that sorne of the, 

b("il1gs c()I.Jld be advarlc:e!d into ar<eas wher,e 1IJ~,f'L ils pn~slent. Tl113wfor19, an a llowano:~e was 

rnadE! within thE! work scope to co llect sclrnplE!S of this l11elteria l clul'il1!l E!ithl3l" th,e soil selmpling 

E!fforts (eluri l1!l soil borin~l/wE!1I installation ,activil ie,s) or elu!'il1!l the l~mlJndwater samplingl ,effort, 

or both, dlepend in!~ on tl119 conditions lencount.emd. 
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DUling ,advanc:ement 01' th,e boring alt IVIW-05, a small ,Imount (I,ess ttlan116 ounces) IJf cl 

SUspE!cted NAPL lalye:r was I:IJnt,u:ted at clPPI'CIXillmte:ly <I tIJ El feet blIS. The, soil sall1pl19 I'rom 

tll is 2:CJrlE: wals collE!cted fIJf laboratory analysis of VOCs, SVOCs, pesticiclE:s/PClBs, total 

mlet,lis, anel dio:<ins, ciS availab lE: VOlUmE! allowed. W hile, :analytic:C11 rE!sullls of \loe 
cIJncentrclticlI1s indicated tho presence, of SE!parclte, phalse, pmduct in thE' soil .s;alTlple, the we,ll 

SCI-E!E:I1led ,ICI'CIS:S Ihis 2:onE! did not c()IIE!(:t any NAPL thai was mle:asumble: with eIEl(:tnJnk phase 

inclicators. GrounclwatE!r WClS (:Clre:fully I:IJ lliel:te,d slevlaml timEel; usin~1 bClilElr'S foIlIJwin!~ WEill 

installation, 81nd thla IllOundw.atElr wals inSpE!(:ted ful ly for thla pre'SE!nCE! of NAPL, hOWE!I/Ell' none 

W81S visible!. Groundw,ltef salTIples wer,e la,tlar e:oIlE!(:ted for ChE!mic:C11 anal),sis !Ji.in9 low-I'IiJW 

rnethlods. Analysis of these, samples d id indicatla pmlmnl:la ()f' contall1in:ation .at co,ne:E!ntrations 

i n dic:Clti n!~ al possible sE:pamte, phase. FilndinlJ!; aria 1'urtlller disclissed in Se(:ti on 4.0. 

~1.5 

Two leVlents of groundwalte!r sampli n!~ and alrlCllys i!; wene c:>nduc:tled fl'cm m()I1itlJri ng weli!; 

within the, stlldy Slrea. The !~rou ndwclt,er 8lnellytica'l data wene lIsE!d to I;upport thEl e,valluation IJ:f 

th,e n:atlJ I'e, and E!)rtent 01' source-am,H'el,lted contalmination, anel t,:> ,evalualie! ~he irnpac~ IJif 

contaminated groundwater d isc:hargle to surfaco w,ltefs ('A/()()I1:3squatudk,et l~ivE!r alnd the! 

ral:l~wSly) in the, Vicinity of the SOUrCE! anea and in clo,.\m~,radlie:nt ·arc~:as. 

Durin~, belth events, grIJundwate,r salTlpl,es we,re c~lliedleld us i n~, Im·...-·now sarnpling mEethClds, 

and wene ,malyzeol for VOCs, ~;VOCs, pe,s;t i cidl~:s/PC:E!s, motals (total <Ind cl issolvElcI), cl ioxin!; , 

alkalinity, sul'ndes, and total or9,anic e:Clrbo'n (TOG). The!SE! 9rounciw;a-IElr sample, palraml~I:E!rS 

wene sE!lectmj basod on thl~ type of contaminants that we na t1istolil:;;ally ciE!tect led in thE! SO~lrc,e 

area or in the! adjacent Wooncisquatuc:k.e:t Rivl~r, and/or balse!ci ()Il contalTlinants Ilypil:;;ally 

assoc:iale!cI Wit~l th'9 pre'vioulS industlil~1S that we:rE! activE! at tll,e source! anea, baSE!cI on historiea.! 

r'e.cord!i. 

Although gmund'''''clt,er in th,e vicinity of the study ane:a is c:1:a:ssifieci ciS 'C;13" (not used for 

drinkinn w.ate!r purposlelS), this and Clthe:r 9rCJlU1dwclter datal may, at <I latE!r ,jatE!, be used in a, 

hum,m hE!cllttl risk asslessme'nt for othe,r possib le: E'J<POSU rE! seenclriCis. 
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Table 3-.2 pre,sents a summary of grolJndwater s,arnpl19s c:ol1e'e:ted. Ealch groundwater s.ampling 

·ev,enl il' sumrnelri"E~d bedo,,",'. 

::1.5:1 Initia I Gmundw;~tEU' Samplint" 

The initial groundwate>r samplin\J E~vEmt Will; e:onductE;d aft,er cmnpl19lion of racew,ay borin!gs 

and mOl1 itl~ ring wl;lIs, ~Ind thel source, areel boring:s and 1'Tlonitoril1!g wE~lIs (seven shallow 

oVl9rburciein wE;lIs). Groundwater sampl'es wen9 c:ollec1,e!d frCIrn E;ach monitoring wI;1I using k)w

flow sarnplin'g me!lhods, Clnd Wl9re~ .mClly:~,ed for \lOCs, S\lOCs, pe!stiddles/PCEls, me,t,als (tol<al 

ami dissolvI9d), dim:in:s, alkalinity, sulfides, alnlcl TOe. 

The! se'concl ~lro u nclwatElr sampling ,event wasc(mducted after the completion of ;a ll drillingl 

activitie,s, and incluciE!d all 'ITIclI1itl)lilng wells insllilled before and a:fter the initi,al samplin!J eWEmt 

(s·ev,en sheillel\ll ov,erbureiEm ',vedis elnd nli!'W :;~~) we~lls, inc:ludin!Jshaliow ()'I19rburdeln , de'E~p 

oVEirburden , cll1d bE!drcoc:k "'mils). In telt,al, :33 wells wEire sampled durin\I ~1e $19cond s;amplinn 

event. GrOLlIldwater samples were collecle,dfrom each rnoniloringwell using low-flow 

samplin9 methods, ,and we,re an aIY2:e~d for \lOC:s, S\lOCs, pes'ticiciels/F'Cl3s, metals (total and 

dissohIl9d), (jioxins, ;alk.alinity, sulfides, and TOC, 

Hydraulic cClI1dlJctivity 1:es,ts werle perfclrrTmd at E!ach O'llelt)lll'de,n rnonitorin\J well ie) providl9 

data tl) E9valuat,e !gnlund',,,ater f low I:onditielrls in thE! watEH'-bearing zonels of leach weil l. Tille 

data 9E~nl;rated from these tests \II19rE! us-e,cI to cielfine the water-yiI9Idin!g characteristics of each 

formation, to develop !Jl'()llndwatl9f velloci~y "alues, and 10 Eestim~lt,e thE! rat'e of 9rOunclw.ater 

mOV91T1Fmt across and away from the study area. 

Constant disc:har~lei hyclraulic condu c~i,v ity tm;ts WEne, pe,rf()rmed ',,,hElre. pos,sible, (i.19." at \11191:1 

IClc!Ciltions of suffic'ielnl hydraulic conductivity, ~IS delterrninl.d dUlin9 well e!E;1/I;loprnent ac:tiviliI9S). 

These te~sts wen9 pmforrne,cl by pumpin.g at .1 gil/len rate and rne,.,surin!l clra,wdown in thoe we,ll 

until steady-stale drawdown condilions occurred, or after a maximum of 1fj minutes. 
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SIU9 testii Wl3rEl Llseld in place of pump t:e,st:; ,It 'NE!lIs SCrt313ned in malelri,lls 01' lower hydraulic 

conductivity . SILl9 113:sls welre perfon:nEld by insmtin9 o,r l'I:ilh dra'Nin!~ a solid :;Iugfrom the WEill, 

indL;lc:ing ,I nElCuly iniil:antaneoLis changEI in water le!vE,1 witll in Ihl! well. Th,e !"cll,e of rIaco'lI!!'Y of 

the wat!!!" ie,vell to static conditions WclS mE!<IiiUretcL 

Hydraulic conduc:tivily e,s,timatE!!; in be,clrock .,.mlls we,re bclsetd on packer IEtsts conduc:t,ed 

dUlin9 bedl"Clc;" drillinlJ a.ctivitiE!S. 

Hydraulic conductivity lesll; ar'e discussed in Section 4. 
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4.0 FINDINGS OF THE INVESTIG,A,TION 

The' findin!~s of the, Source An~a Investigation '~rEl pre,se,nted in this Silction. Th e, dalt,a wlle!c:ted 

dlJring this souroe ama investigation! eire di!;c:t.lSsl~d in ~~ is section in conjull<:tioll with data 

colillcte!ci dunirl~1 P'f,evk,us in\lm;ti~lation" cielSc:ribE!d in Section .2. The, findin!~s are, pr,esentl~d for 

evaluation of soils (4.1), for evaluation of subsurface materials using surface geophysics (4.2), 

e,valuation IJf tlll3 be,drock. at and nlear tl"3 !;()IJrce .a.r'ea (4.3), ,and I~"alualtion of the !~mundwatl3r 

(4.4). 

4. 11 

Thl~ soill o:>nditions at thle siteowe,re 13v,aluclted throu~l~l thl~ c:omple,tion of borin!~s .,nd soil salTlpll~ 

colle,c;tion a,s discussed iln Section :3 . Thl3 s:Clil:s we,re! physically characterized through evaluation 

of CClntinuous split bam~1 samplE3s, ,and dl~scl;bl3d in boring logs IJS,irl9 t~lIl Llses (Sediclrl 4.'1.1). 

HE!<3dspace VOC scre,e,n ing W.IS perf()nm~d IJn ,aU soil smnplEls c:olle,clii! d (S,ection 4. ~1.2) , ,ilrld 

se l13ctecl samples wen~ sLlbmitle!d for laboraltolry analys'is (SI3ction 4.1.:3). 

Physic:cll an cl c;~lElrn ic:C11 cha,racte,ristic:s of' s,e,ils are, d"scrit)l~d specific to ~1,e four-characte,r 

location identifie,r (M1/\/-O 1, MVV··O~! etc). At SClm,e 10c:Eltions, additiona,1bClrin~ls WElre, ins;tall13d and 

Oiv,en a l,eUer sLlm~ pe!rtinent to th e, f inal use!. FOlrexample, MW··07D is so identified b,ecause it 

was i n st,a l ll~d at ~he IVIW-07 IOC:Eltioll, and finishl3d as a deep overburd'3n we,ll. Boring Ic,!~s 

pn~s,entE!d in thl3 app,endic:Els and :summary t:alble's pres,entmj in this seetie,nl may be emlss" 

rE~fe'reneed Lls;in!~ thE' four··c;hara.ct,3r location numbe,r. ;rhl~ I'e!tle,r sufi])c is nelt necessary to 

correlate ltle, soil descriptions on tr,e lOllS. 

".1.1 

The d:i~;<:ussion of trle' overburclml Qle,ology at: thel SitE3 providE,,1 in this Se,c~ic'n is balsed sole!ly on 

the borings advanced by TlI'!US during this p,rogram. Figure 3-2 presents the 10('"..,tion5 of Ihes,e 

borings and monitoring wells. A summary of tl113 pmvious !ll~()log ie:C31 investiga,tions, o~mpletmj by 

othms is providl~d in SE3Clicll1 2:.0 of this rE3plJrt and in Section !5.0 ,of thE! Clu,a lily AssurancI3 Projl~'::1: 

Plan (Ttl'llUS, 2:0(1). L()!~IS Irom bmings inl>1all,e,cI durin!) this ISIJUrc".E1 are,.. inv,estigation alr,e 

providE3d in AppE~ndix A. This :assl~s:Sl'ne,nt de)la:s nc)t include ObsEll'laltions notE!d in the b()l;n!~ logs 

of chemical and oil odors, staining, s,heens, or aUler evidence of contaminatiorl. 8\1ch 
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obS4alVEIlicins 'lllElre l'Elpmtlad on U"e borin!~ logs re,mar" s column, ami alr,e d'esclib,ed 4alsewtmre in 

II, i S s4action. 

ThEI overlJurdE3f1 ~IElok~gy ,MiU,in thE! SitEI consists of liY4a units slepar,3t:E!cI for thi:s discussion based 

on signific:;mt changes in grain size and/or potential importanC4:1 in regards to hydrogeolt1gic 

impact. 1:1'4as4a units ane: fill , silt or mg'alnic siltIVlE!tiand elE!po~;its, sand I!. !~Iclvell !llaci!!1 oul:vv;3sh 

deposits, al s,eoond ,:!i;scontinuc,uls, s:ilt or finel sandy 5i": deposit, anel till. Each of U"esI3 units is 

discussed in more detail below. 

Fill 

OV4el1yingi thEI majority of the Sit'e is EI le)O!;E! t'J vElry d4ens4e, pnedlJlTlinalEely s4ediment fill e:cmsisting 

of IJnsorted 5,ilt, sancl,and glravel. Trace alrnount~; 4JI' rnan-IllElds d4ebris or :3nthmpo~'E!f1 ic 

mate,riclls arE! Elflcounter,ed in this fi ll ;at most ()f thEa onsit4e bOI;l~gs land at MW-'IO alon~1 the 

p,erirnl!t.e r of the Site. EKarnples 01' !ttIEI man·rna,de, debris nlJteld within the, Iboring,s i ~Ic:lud,e w·ood, 

me,lal, bJicl~, glllss, pJasbc:, paper, vitril'ied day l'ragmenls, asphalt fragrmmts, G()al Dr (;h.lrcoal 

and slag . P,t Itl<o:rings ;advanced thmu~lh Uhe two CliP meals such ,as IVIW·02, MVV··04, 'MVV-D6, 

MW··07, and MW·OH, IhEI fill is ()Vm1'3in by appr(»cirnCitellr 1.:3 -- 1.~; feet of "cIE!an e:c)vEH" mat4alial 

consisting of mOl;till fine, to medium sand, Ir:30e silt ,3nd !J!"CI\lE!1. This matle:ri al Clve,rli,es woven 

gElotextilE! f:3bric thalt typic:Clily overl i4es Clnothelr 6 to 1:2 inchE:sof che.3n COV4e!" fill. Fill U,ic.kne,ss 

appealrs to v:3ry signifiC'.<'U1t1l1 fr,om one location to :3noUhm' wiUh a, maximum thickness Clf 

approxim,atE!ly !l f'e'et a,t MW·O;1S locat4ad wiUhin tl14a fonnE!r rac:e,way. Six to 8 fE!4~t of fill is fElirly 

common a.t the ,onsite borings although thle composition of the fill varie,Si. )~I some IOcClltions, 

such as MW-05S, IVIW-'11, MW-12, and MW-13 no man·made deblis was noted and the nil was 

com poselel of fle.....,onk,ed S<lI1d alnel gra'l,el I'CIlldba:sle rnatE!lialls and/or tClpsoil . 

SWtlOrgcll1ic: SiltJ'Wetll~lnd [)4epos.ilis' 

Fin,a wain4ed dElposits oonsis;t:ing primarily of silt and I1nle sand·si<~E! palrtl<Cie,s wiltl varied ammmts 

of orgalnic matter lire, f4Jund underlyin~, Uhe fill Cit SIOITIE! 101:<3ti'JnS including SEl·1~:-.271 , MW-O;1, 

IVIW-O"7, and' r-.l1W-OB. These mlativlely thin b,eds of lin4! ~!ra in4ad selcii!lT1E!nts ,3ppear to h'3'1'3 bEa4!11 

dlepos:it,ed in fonTlelr wetland :3rEl1iS U':3t WEne: lat,er Ii lied in wiln thE! matE!rials d'escliiJl3d IIboY4e. At 

borings SI3·()2 <lInd SEI-03 al:tval1oed \V,ithin thE! fOITner r.3cle>waIY we,ti'ancl, the or9lll1ic-lil:h silt is the 

s.lIrficiall sedime!nt lInit dir,ectly bE!fll!lIth lihel wElt,er. At SOmE! of thlesle locatilons, sudh liS MIN· 1 S, flnel 
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beleleling wa.s n otE3d witll in tllE3 unit ancl may bEl related to a second fine grained unit descl;bed 

bellow. Thi~; deposit is descdbed as varyingl ifrom silt with trace alTIounts of l1nl3 sand and O'fll,mic 

fi be,rs to silty, fine sand and ranges in thici<n'esil frmn (lL: fe,Elt ell' Or!lanic silt bordelring on pealt at 

MW-Cl8 tel 2.7 fle,el ;at SEl-14-:2'71. 

The, borin~1 dat,l indicat,e that IIlie most prevalent se,clilTleintaryunit ;al thEI SitE' consists of redativl31y 

coarse Ilrain'3d sE,dimElllts «Inlling I'rom fine tel ·ooamE! grav·el and oobblE!!; to poorly ~I'faded , silty, 

fine to ml3dium sands. Helative lll small 1!!IISIeS of silty fine, sand and samJy silt wem id'3ntilfi,ed at 

soml3 of thel borings wilh in tIlis unit, but tIl,ey ,lpp.3ar to bel disc:ontinuOllS. CobblE's and boulelE,rs 

were encCluntemd Ilitlmr indivielwilly or in 1")'ElrS up tel 5 fi3.,t thick. nms.3 dl3positil rnatch the 

VallelY Train str.atifi '3d Illaciell Olltwash deposits mappetel at th'3 quadreln~lle se:<l le by Smith (USGS, 

1geiEi). The,sel sl3dirnents show a mOdell'atEt to hi!lh cle'(lree 01' munding i nclic:atin!~ substan tial waltler

born tr.ansport. These, deposits und,ert iel both the lill alnel tlll3 finEtr grained we,tlanel delpositsand 

overl iE! thl3 rnajelrity of the !~ lac:ially-can/l3d be,elrock vallely throughoL~ the Sitle. 

ThEt tllickness of this unit rml!lE!s fl'orn ·12.S 'fllElt at IVIW-O:2 to 4:3 feet alt MW-'IS, ;and 13:den cis; WEill 

be,yoncl thl3 Study .Irea acconjing, to the Sllrficiall Geoloml map of the ProviciElne:e Ouadran!lle 

(USGS, 1SleiEi). 

Fine Sandi ;and Silt 

Lyin!l eithe,r within or bene'8Ith the coarse, grained sand Clnel gray,,' unit is "I dense linl3 ~lrainEid unit: 

varying I'mm a fine! sand, some silt to CI sill witl1 Itrace finEl sand and tracl3 (Jay. n lis lInit WClS often 

found to be thinly larnirlClted with rtwt:hrnk: bedd!in !~ indic:<lted IJY color ch'1I1!~'3.s from eilhetr li911t: 

gray to darj., gr.ay, or frolTI yeliow-Orllll!~13 to t;;ln . This beddin!l pattE31T1 may sumlE3st a rell;atiY'ely 

shorlt-tmm presence of "I glacial lal(13 or :pond in which sl3ason;al deposoilional variations CrEtCited 

varvl3..like p.31113rr1S in tlll3 se,ciilTleint. Tll is IJnit is clnly f'Jund in MW02, MW06, M\III-11, Clnel MI/V-14 

and it: is noted at dift'e~ent dElplhs alnel eillev;3tilJn:s. TtmsEI variations mcly indica:t'e 13itller the' 

:pro3s'3nc<e of el f,airly small scale water blJdy, CIr partial erosicln by SOlibSEtqlll3l1t hi!lh,er EtrlElr9Y 

depc1siti()nal ,eY'3ntso. A drop storm noted within til Ie finE! ~lrainEICI elEtposit alt MW-'14 Cliso sum~.ests 

tim presence of a g lclc:i;al ICI~,I' or pond . The! thlckne'ss of this unit reln9E3s fmm 2 felett '3t MI/V-06 
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whe'ns il was found alt <I stielllo,w cletplh within ti~le sand :and gmvE!1IJI1it, II) '1'1.75 fEl1~1: al MW11 

whl3rE! it was note,clb,elow tillS selncl and !l'<:lve,1 unit directly ClIlmtlling II possible till unit. 

Po:s,siible Till 

LJndls r1yin~1 thla cO<ll'se gmined :sand and wavel Llnit in mosl locations is a dE!I1SE! bD V9'), dense, 

LlnsmtE!d rni)(lun~ of !ll-alin s,izlas tilat m<ly reprElsElnt a Ii>asail lill. Ali MW-", tilis unit undls r1 ie,$ thE! 

rhythmically bedde,d fine-!~I'Clilled unit. -nlis unit primcuily c(lIl~; i sts of fine, to c:Ctelrse s,3nd, little, to 

som,e firm to coarse, sub-angular to sub-ro,unele,cI gr-a,vel with lit1lE~ til) sellne silt Individual cobbIE~~; 

and bl)uldE,rs up to e, fEtEtt in diamE!ter wE~rE"3nDOunten!d within this unit. AI: '~Ml1 ~I, saprolitic ~Iree n 

schisl fl'C19menls similar to Ihe undl~llying bl~d/()c:k WI~,el nlotEtd within this IJnit sli,glrll'y abovl3 the lop 

of bedrock. The Ih icl(llE~sS of the possiblE! tillunil raln~letS fl'clm :1.25 'fEtE!t at M'''''I'I 10 40.5 fetEtt at 

MW-o.2. (The tilic:knE,ss ofttlis unit a,l MW··CI:;~ WelS cll ypie;;;11 c:Cllnpansd to the! 0lhl3r bOringls,.) -nlis, 

unit ma,y mpre!sEtnl thet gmund moraillE! till :as mapplad by Smith in 19Ei€i flJr IIlla Pmvid,ence, HI 

Sur111::ial GE~olol!lY q uadr.al1!~ :IE' map (USGS, 1BEi€i). Smith noll~s tI,:at "The till in IIlla wl3,ste,rn part of 

'the! quadr.:lngIEI is derived from crystalline bedn)l::K. Allhough it has a wide runnEl clf tlrain SiZEl, the 

p,er<:E!r1lag:el of silt-and claly-sized ITIlllerial is relcrtively sl11all " ,I/h ic:h is consistent with tine finding;s 

from the boring progmrn. 

4.1.:2 " 'Elud:space :Sc ~eenilng fell' T,ot;a~ 'VOC:s; 

E:aeh scunpli~ c:olle!c:ted with, thE! spM b,mel samp.ling: devic:o was sc:reenetcl usin!~ a heCldspacl~ 

techniqlJla Ito Et!;lirnal!~ tot:a'l \lOGs. f;iElSUlls of the he'cldsp;al::l~ sl:rEtE!ning a,r,e pna:slal1'iE!d on 

Table, 4-·1. 

B()ril1!gs wem ins'tcrlletCl and samples w'e,r,e WIlE!cted wilh the intl3nl II) supple,ment existin !~ delta. 

For Ewrrnplia, headspa;ce, samples wena c:ollele~13d from MW··07 in J81nUerry 2001 to :a dE~pth of 1EI 

fElE,t I>gs, but MW··(Ii'D was l:atE!r i nsla l li~d in JUnE, 2001, and he·ad!$pcrc:E! samtp'lE,$ WE,re 1~)IIE~I;t.e,d 

from 10 fl31et bgs te) tll13 bottom of tlnat borin~l . tls;a result, el "1:ol1tinuous" log of soil wnditic>nE: 

WclS cOlTlpilE!d for 'each bOlil1g C:lustEtr localtion. 

As describe,d in S,aetic", :3, th,a VOC hl3adspace $c:reen in!~ wa,s used in w njunction wittl $oi l 

ch.aral;te,nz:altion infonTleltion te> se,I13ci SCrE!E!I1 il1'lEtrvals fo r E!Clch nnonitori n~IWetll, il' one ....'8151 to be 

inslall13d. Selected sc:reen ZOnE!S arE, presE1nt'E,cI with tll13 he'acispelC:Et scre'E,ning dalta on 
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Table 4·1. Full d'3lelils of we~1I installaliol1s eire pmvided in Appenelix B. We,lIs weps not im,tall'3d 

in b~lfinlJs SB··O'! and 88-03, due' I!o proximity to clther wells plClnnl3d. 

Both a photoioni;~ation detector (PID) alnel el flume, ioni2:cltion detedol" (FlO) we,r,e used fm 

11·eadspa,ce s.c~r·een in !l 1:0 dE!terrninle t()ta l \fOC:s. Thle FID wi ll mspond to me·tll,ane, which 

naturally occurs. in old w.etland soils., SllCh a,s iam present in the l.Jpper a fl3.3t in most borings at 

this site!. The~ PIO will not de,tect mllthclnel, but is slsnsitive, to moi·stl.Jm, and may !) ive, ,en'onEtCllJS 

I"emding:s in wet clnel humid I::<Jnditions. Finalllll, I:he~ FID is more li~;e~ l y to dl3te,c~ some 01' the mom 

YOlcltil.3 cmnpouncls such as vinyl ch ioridE3 clncl otlller light fracti()ns. To ElffE!ctillE!ly e'laluslt'8 this 

information, consistlmcy in thEI read in!l:5 of thE! two instrulm mi:s and tl113:513 oln e,r factors must 

both be cons i:de~red. 

Sample,so c~Cl lle,c~ed fl"Clm borin~ls. instClIIEKj in the raoeway pmvidl3d elE!IIClted FID re~eldings ; 

howe~veir, in ti1e' uppe,r '1:2 to :20 l'eiE~t somel of these valum; did nc)t con'e,liate~ witl1 E~llevatE!d prD 

re~c!dings. l.oc:<lti()ns with hi!~her FID fl3sults indicate the~ pnlsleno9 of 'lTmthane, in th,e soils. ThE3 

FID rI9.ading$ th at did cC)lTelclte with the PID madings :suggest thl! pne:sl9nce of IIOC 

contaminalnts. ThE! most consis:IE~nt PID and FIO' n9adin!l$ occuiTIed ,in the mCE!Way borin~ls. 

occurrted in MW·()·' S ltnd M'vv··oas Cit clE!plhs bl~:t\IV19Ien 'I () ancl20 fe,e,t b~IS . 

Consisotlent com!lation 01' IFID and PIC) rI9.adifl!I!; c,c~c:urmd in MW··()4, iat deptl15 from :5 1.011 fee,t, 

211 to 2.i' IfE!E!t, artcl43 1.0 4"7 feet bgls. These, re~sll its indicatE! \iOC lcontmninanlts :at thl3513 cliff·enent 

elE!pth 5 , althol.J!gh oa t vclryino cClncElrltr.atilons. Consistl3ncy mnclno in:5l:rumE3Ilt rte,adifl!I!; is :a'isoo 

noted in :lhE! sample,s CAjIl'lcl:e~eI fmm MW·()!i, where the, 51Jils Wl3re~ healvily staiflE!d Clnd aippE~m"E,eI 

saturatEici with ChE!mical msidue:. InstnJml9nt cl~lreennent is also notled at MVV··02D, M'VV..(M:'S, 

M'II'J..Cl!3S, MI/v-10El, Clnd in ~,e dE!l3p'er sample,s c.,1I13cte,clfronn MVV··'1313, M\/V-14M clnd MVV··1SD, 

CI~llIin indic;atin!l \fOe contarninoa·Uon. 

At 30-I'e,e~t bigs at MW-07D, a PID mading Well> clE!tectEld which was likE~ly 1.01 be, due, to watl31" 

vapor in the sample, because no reading was r·egistered with the FID. 

The, headspClC:E~ scml3llin£1 indicatE!s tl1.e pr"E1s,e'nc:et of low concentra,tions of \iOes in most of the 

shallow soils in thE' racilway bOring.s. HClweV1er, PI!) re~adings in this areicl arte l ike~ly to be more 

mliClble than FID readin!IS clUE! to the, pnesence o'f n1tethanE3 in the,se~ wE!tlllnd soils, which may 

have inf lu€tnc:eicl thE! FI D rElsults. 
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HI3ildspace 1"E!sults als() indica,t'3:s presenc:e! of 'loes in 1I11e Shilll()w soils at MW·04D, MW·,miS" 

M\!\'-068. MW-OBS, and MW··15D, The hi~lhest rE!adingl$ ' ...·e!re dletected in soils colillcl,ed from 

I\IIVV-05S. but soils fr()rn MW-OI3S and MW·OBS illso produced ~ead il1!~iS in the hIJI1dn3i:l,; of ppm, 

Lower re!aclings wilre cle:tectE!cI in deep soils ill MW··04D. MW .. 10B ilnd M\/v-13!:1. Sporadic 

reaciings indicatino possible traces ()f VOCs W'3rE! det'lclte!cI in soils ~It MW··I·IIVI ,and MW-'12B. 

labell'atorv Al1lal)mis I):f Sub~sur1f~I(:1! S()il Sumples Go,llle:crted 

SamptE!S: of subsurlfac:E! soils WIlI'E! C'OIl'ilotE!<1 fe)1' IlabclI'i;lt,ory analysis ()f '::ontarnimmts illS elE!scrib'3i:l 

in S'3cli,)n a of 1I1is, I'E!p()rt 

Subsurfill:'3 soil sSlrnplElS were: collecllld ilnd ilnalyzedl fm pallarnl!te,r:s d'3sclil~ed in 8E!ctiol1 a. 
The: di())cin analysis Wlas p'3Iionne!cl by Trian~llle Lilboratorie!s under IJAS subcontract No. SEIEI

RAC'1 ..1S0. The iln.alysi~s olf soil lell VOCs Wias plllionne<:1 by i<latclhdin Ana,Il!1i<:nl Services under 

DAS SIJbcontrsle:t NOI. S99-RAG1 .. '!!,·I, Analysis ()f soils 'f()r 8\10Cs. PE!stiddes. PCEls and 

mlet~lls was per1'clrnmd by vSlIic,us labm,ltclrie!s thmullh the EPA Gontr~lC:t l.Jaboralcory Pmgral11 

(GL.P). 

TiE!! 11 dat.1 validation f()lIowi n~1 EPA Region I i3uidlelinles was COl1l:juCIE!cI tly TIN LJS I'or me:t;als. 

\lOGs. SVOCs. PCBs and pE!stiC:ides on [lAS ill1d Cl P la,bcoratolY data fmrn ttle: samplin!~ e:ve!nt. 

Tier III dalta validation Wcl$ pe:rformad by !EPA I'c,r :thE! dioxins data "3SI~lt:s . . Datsl v.lli'datiCln 

nllSlJItled in thE! qU~ll ifi c:Slti cin of s()me datll. Cl.U.llifica,ticln of data is describe!cI in elata, validation 

ml3111C1randsl submitt.ed tel EPA. 

S0l1113 (;(Irnpounds have leslilTI~lted vOllue!s or raised clllt:edion limits dUE: to blank conllclrninat:ion 

or di lutions. Over-aU. thE! data wen3 found t() be: of sufficie!nt and Ol,x:E3plElble ,~uia !lily to bE! us:e!cl 

f,Jr tl1'3 purposes of qUSlntifie:eI risk anal~'sis uncleI' thE! Risk Assl3sslTIe:nt i3u:idanoa for Sup'ilrtuncl 

(RAGS) docurnent ami its CIInendiment!;. 

Figur,e 4-1 depicts locations 01' sle.ie!c:t,ed c:ont~lInil1ilnts detElcted in subsurl'EICe! soils ilS ale:scribE!d 

in this Se<.iion. The contaminants depicted on this figLlre were selected based on t'requency of 

OCCUnrEmCEl in SCIii' ,and othE!r rne:clia. and on Ol)ncentrcltions found. Tablll s:e:t 4-2s1 throunh 4-2e' 

present a compilation of all tI:1e >cont.aminants detected in the Subsllliaoe soil samp'les collected. 

RICl264:m Tell .. TI~ch NUS, Inc. 
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COlTlplet~1 analytical results for the parameters tested for in subsurl'ac'e soi,ls are presented in 

,A,PPEmdix. C. 

Dioxins ane ;~ !II"ClUP Clf anthropog:e:nil: chmllic:all compounds fClrmc~d m. by-products ~~rou!~lh a 

number of activities including combustion, certa,in typ,es of herbicide and bactericide 

manufacture:, chlorine bleaiCI1 in!~ Clf pulp and pelpE~r, Clnc! oth'9r indw.!rial processes. 

Tablc~ 4··2<1 pre,semts a summClry of tr le: cli'o.~in compoulncls detectc~d lin the subSUrf<lCC~ :SIJi\ 

:s;~m~lles coll'9clte,d CIS pair! of ~lhEl SClurce, ana;a i'rlve:stigatiCin. As ,shown in Tablel 4-2al and in 

App,endix A, thElre: arc~ a number of rc~latl9d C;CJITlpOunds ~;nown a:s dioxins Clnd furan:s that are: 

det,eclable by the analytical method us,edfor this projelct. Ttlll 2,3,7,8·TCDD COlTlpclLlnd is 

be,lievecl lo be the: most toxic, but the, othE!rs, l::ian contributle to this ove r-all toxic:ity as wcell. 

Dioxin analytical results arel typically ceXpreS!'Eld in a Toxicity Equivalency Quotient: 

c:onC:Elntration, or TE:Cl, The TEel c~msidem all the: m lat!ed c:ornpounds, ;and the:ir mlative tClxicity. 

The C:Clncelntration of ElelCh c()mpound is multiplied by a, toxicity factor. TI113 2,:l,7',13,·TC[)[) 

toxicity factor is 1 Clnd thl9 other dioxins or fur-ans to)(icitl' fa<:t:c:rs ran~lel frorn 0 t,o 0,5 (OS\lVER, 

'IBBi3). Otllier reports: ha,ve, state,d that 2',:3"i',8-TC[)D gener;a'lly cOl1stitutces !lS pcm:E,nt to 100 

percent 01' t\1l3 TE(l. Thc~rElforce , ClUE! to t1h,e to)(icity of 2,3,"7,8-TCDD, thE~ TEQ valuels Clre 

dominat'ed by this compound. 

TallIe: 4-:2;a shows concentrations of dioxin TEC) ,at Clr b'9k,w 11 part pe,r billiiol1 (U9/Ikg) ill t:hElse, 

soils at ,all !c,caltions samplc~d during the s;olurce clrea invC!s1i!~ation with three e:):c:E'ptimm: 

MW-01, cit:! to 4 fEIElt bE~low ground slJIfa·ce (bgls;) (1.-1 ppb), MW-1Ei ,at 4 to6 fee:t b(Js, (duplicate 

salTlpl,es resulting in L~.15 ppb and 1.!) JlPb), ;and MW-05at 4 to 13 feElt bgs (20.5 ppb). The 

c:clnc:Elntral iol1 clElt:e:c1Ied !It MW-O:5 is clol1llil1;alle,cI b~' 2,3,7,B··TCDD, but tlnis sample, ;also contains 

al hi~lh ValUE! for ;a related c1omp()ulnd , tEmt2Iti,ve:I!{ i(jcel1l itiil9s CIS, 'I ,2,4 ,~i , 7,13·, 

HE:XClchloro(~IH)xclnthe ne: (HeX). 

Hex rlesults are: mported from thle dioxin alnall:f:si,s. HeX was requ,e:5te:cI as ;an additional ta,rget 

compound for EPA Method !l2BO (d iC);~iin and !IJrclnS ancIIY:5is). HOwE~"E~r, bcecaus,e thElre ~is no 

4-7 Tetm 'Tt!C:h NUS, Inc. 
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comn1i,m:ial standard availablEl f,)r this compound, thl~ I,aboratory re,pClrt,~d HCX as a "t,mtcltive,ly 

identifie,cI compound" (TIC) and the,iclEmlific~lti()n~; and concentrations ar,e apprCI):irnCiled. 

HCX was ielE.ntifiE.eI anel quar1tita,ll~d IJs i n~1 U,e rnaS';I~:S, r.al:ilOs., clnel rellml:ion time. infornmti llll 

provided by EPA IReg:ion VII ba,sed cln thefoll()win!~ rE!fen~no~ pmsl~nIE.eI al Ihl~ Pitt(X)n !~!~ 

(poster presenlatil)n) : "Industria,l Mar\(Elr 8y-Pro,juc1:s Found with 2,3,7,Ei-Tetrac:hlorodibe'n2:cl-P

dio'x.in" ,J,e:ffrey C. Arc:her, rEliT)! A. Crolnie; USEPA H'egicln VI I. 

130t~1 HCX and 2,:I,7',13··TCDD ,anl b,~li,ev'ed to be by-products from the synlhlesis of :2,4,5

trichloroptmr1ol (Viswanathaln and I<IE!()pfer, 1~18€») . The compCllllld 2,:3,i',8-TCDIJ has 

historic:Cllly be,e.n cls,sclc:iate'cI cIS a by-pr()duct of ttlEl purifil:<!Iior1 of 2:,4,5-tlichlc1r,ophe,nciL ThE. 

purified form ot' :2,4,5-tric:holomph,enol was h i sloric~!lIy used: to m,mIJjf~lC:tun~ hElX,!chlon)ph ene , el 

popular bclc:tericielE! (USEPA, 1~18(») . 

A number of VOCs we,re fClllnd in thE! Sir'elHow soils al !tIEl siIE!. The tmet bel()w lhi~lhli~lhts thE! 

m:ajor tnends note,e! in review of the datal DolI'3CIE!d. Det'lc:1.ed VOC Cc)ITlpounds clre prEmented 'in 

Table 4-2b, and al o)rnpletEl list of th,e elata CC)IIElI:1e,d is pmvi,oIe,eI in AppEmdix C. 

B()th chlminate,e! a,ne! a,nom,!tic \lOCs VO'llrE! f,)U'nd in thes'~ils, but the chlminate!eI \lOCs VO'llrE~ 

most pr,~dIJlTlinant palrticlJlarly, at MW-O!5, MW-06, MW-O!3 clnel MII\I-14 . 

In ge'rtElra l, IIOC~; we,re nClt clEltectl~d in tlll~ dEl'~P soils, with a fmN minor E~xc'~plil)11s: 

l'e!tral::hloroettlElnl3 (PCE) wals de.t,ecIE.eI in one :sample, of a duplicaitE' peli r c:ol'le!c;t'ed 'from 1:he~ 

MW-02 IOI:<ltilll1, ;at a dl3p'th of fi4 to fiEi f'~Ie1: bgs (213 lI~l/kg). ChlloroeUl:ane was ,al'so detElctedl in 

soil l:ollm:1ed I'rom MIN-1 S :atappmxirnatElly S:1 to Ei:3 f,~et bgs «~<! uglllg). 

At IVIW-07, E!I,evatEtd cOr1(:emtr.ations of toluE.nEt were nlOtEld bEltwElEm :1 to 4 fElE~t bgls. This is: 

not,ewclrthy primari ly bE~c:<au:Sle the, chlolinatEld IIOC contaminants pr,evalElnl at Clthe.r l ~clc:C:ltiCins 

wme, not found at this, Io)c;atil)n . HOWe~VE!r, qu:antitalilJll limits in thE! soil sclrnplEls fn)ITI this: 

IOI:<!tillil wene l1igh, 1iI11~ly due to a l1ighE,r than usual CIInount 01' c1rganic:: matte'r .in the soils . 

Sirnilalrly at MW..OEI, olevatE~d c:Clrl<:emtr.a'tilons oj' xylE!I1Els Wlm! notled throughout the soil samp~IE!S 

coliectEld, amj the chlo rinclted VOC:s WEerE! not vE'ry pmv,!lent. 

1l10:21143D 4··EI r.ttl'a Teel, NUS, Inc. 
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Shallow soils art MW··()E) and I\IIVV-14 wert~ noted 10 IClJn telin chlorinated :SID~lve!nls at 

conc:EmtratilJns E3XI:E313din~1 1000 ulglk!g, which wals not surprils iT1!~ dlJE3 to thE~ pl'Cl~:imilt~' of these 

borir1!ls tel sLispElC::1ed waste! disposal mealS: (Se!c~i:on ;;~) . These c:ontaminalnlsWE!!e found 

thf()u!~l1out thl3 lJppE3r soil!, cll MW·Ol), bUl!wE!re limited to tho 0 to 1-!ioot sample at MW-14. The 

highest concentrations of \lOCs WlerE! fOlund in MVV-05 soil!;. ThEl e:Clntaminants a1 lhi:s location 

WE3rE! clorninate!d by tt'I3 pre!se!nC:E! of PCE (30(),IJOO l.Jg/~;~l)and trichlorol9thenl9 (TeE) (26,000 

u!~/k:~I). The hil~l1lilsl concentmtions clE,tectEld Wl9rEl found at this location al d1epths bE!tWE!Elr1 <I 

and a feet bl~S. Durin~1 5,clrnpling, ~l'e sl)ils in thE!SE! locations wen3 note!d by Ih'e slJp,ervisin(1 

1~130 I o~lisl to be 1119avily staine,cI , almost to thE! po in1 of b'ein~1 saturated. 

Tl1es'e 'findin(IS mE' supportEld by pre!violJsly anally;~l3d subslJlface soil s;3[Ylples, in which thEI 

same! tyPl9S 01' VOCs WE!re! cle!tected (IT,. 2(00). In addition, TeE and PCE we,r,e pmviouslll 

detected in passive fJI'JS samplers in river sfJdimellts close to Ihe location of MW-OSS and the 

MW-04 well d ustor (USGS, .20(0). 

De!tectod concEmtrations of peE and TeE ,an3 dE!pictE3d on F i ~lure 4-'1 ThE!SEI ccmtaminBlnts 

weire sE31ectE3d for mappin(1 due to thElir prevalElncEl an el concentraltion in soils ,It Ih e! sourCH arrea. 

SVOCs in :subsurf'a!ce! soils at ti1,e sitl3 inclIJdl9d :3 widE! !a! n~le! of OJnteuninants inl:lud in!~ poly 

aromatic hydrocarbons (PAH) compound!!, lohthlllatE3s, phenols, and chlorinate!d phE!nols. The 

tlilX! be,low hi~lhli~lhts the! miljor tn3nds note,cI in reviElw of thE! diata col'iE31::1:e!cl. [)liltE!C;led SVOCs; 

Blre prE!SE!nted in TabIEl4-2c, and il complE,te l i~;t ()f the datel coliectEld is providE!d in Applmdix C. 

PAri c:c,rnpounds WElre, detl3cte,cI in most sc.i'l sample!s coliectEld, as is ~Ipicall in industrial and 

commercial amas that arE! subjl3cte!cJ to pavl3lTIEint, f illinll, and combustion exllal.Jsl. HOWE!VE!r, 

the! h i~lhEISt c()flIClmtrations 01' PAHs werE~ f'l)und in thEl soils at MW-OS. E.le'late!cI concentmtions 

wen3 al.slJ found in the soils alt 813-02 and SB..Cla, locatE!d in the fOnTIE!! raCE!w:ay cl i schal'!~13 creek. 

Ele!vated concentrations of phttlaralt1es WElre f()und in tile soils at se!vE!ral of locations.. ThE! 

highest. concentrations 01' phthaJates were detected in the soil samples collected froOm MW-06 

(4'I,OClO ug/k!l bis(2-ethylhe,~yl)phthal,lte) lind MW·07 (:20,O()0 U(l/kg bis(2-E!thylhl~xyl)phttlCllatI3). 

l OWE!f COr1CE!I1trations (be~Nee!n 3,OO() and 6,000 u~"kg bis(2"E!thylhE!:<yl)plllhalato) were 
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detected in the S>l1il,s collected from 58-02 and S8-03, ,as well as MW··03, which is alsl) located 

in ttlE! fOlmer raoeway disc:hCIIge, CI1:!E!lc 

E.levated concentrations of 2,4,5-tlichtorophenot were detect.ed in the soits colte<.ied at MW··05 

("113,OCKl u!~/k:9, ;at CI dE~pl!tl clf .2-4 fe'E!t bgs). L.ovvI~I· c:ml<:lmtrations of Ithis o~ITIp()und we,re 

d,atE!c:ted ;3'1 two ottlE!r IOc.CltiClnl;, IVIW-14 (€iB ugJ1(!~) and MW-01S (73 IJ!g.I~'~Il, both of which am 

loca.tlad to thE' south,aast of MW··ClS. DE~tedlad cx)ncEmtrations 01' 2,4,5 Iric:hlorophenol (TCP) am 

clE!pictE!d on FiIlUI"E! 4-1. Tilis o~nt<lminal1t W~IS SeIE!c;ted for 1l1~lppi ng du,e to its c()ncE~ntration in 

soils at the SOUI'(:E! ana'3. 

F'E!stic:ilj,es Clnd polllc:hlorina,t'3d biphenyls (PCEls) w,em de't,acllE,dtt\I'()LI~'~l()IJ1: Ute, silallclw 

subsurface soils at IihE! site. ThE! 1E~;(t below highlight:s the major trl~nds IlClte,cI in review ,,1 thla 

datel colieclE~d.. lJetla,cte,d pe,stic:idlas Clnd PCEI compounds am prese·nt,~" in Tabl'3 4··'~cI, and a 

c:omplete li!;t of thE! "ata collectlad i:s proviciE!d in AppEmd.ix C. 

Pe,stic:idlas VVlal'E! found in most samphas cXIItE!c:ted at trace or low o~noentlcllions . ThE~SI~ results 

arE! nc,t atypic:l!1 in shallow sOlils, pmticulm1y in soils Clf a riVE!r basin SLIc:h alS: is proesent cll thil; 

sit.e. R.olltin~1 spraying oj insecticides from loc.al sOllrces as well as j rom the air lWl:1r t.he past 50 

ye~lrs wOlild lik,aJy cIC:C:Olln! for WioE,spread II,w conc:E,ntration:s of some, of thEa!SIa persisllmt 

conl<,minanl:s;. 

HOWe'I/E,r, e'IE~vate'cI concenlmtim\!i 0>1 4 ,4-DDI: Clnd cli'aldrin WE!re, detecte,cl in al duplicatE! salrnplE! 

of SlibsUlf;a·oe :soils COIlE!c:ted from IVJW-1J6, from 2 to 4 feet b!~s (DDE - :2.201400 IJ!~/~,~" :and 

diE!ldrin .. 260/:5.20 1J!~Ik.g). Addition:aIlY,ttlE! results from sample,s coll,ectE!d at S8-1O.2 indic:lltean 

IJl1uslJally high number 1)/ pesticidEm de,tectm! in the soils, ind iGatin!~ 11 possible! formlal" pesticidE~ 

discharge or other sOllrce of contCiminat.ion at this loc.ation. 

PCB:s Wlare! fC)lJnd at varying c;()nl:;omlrations throughollt thE! site fn tt1E~ shellklw SlibslIlfaoa soils. 

Arodor "12.~'i4 is the predominant PCB mix present in soil samples, with ele\lat.t~ concentratil111s 

(up to 13,800 ugll<!l) in :soill; fl"Clrn SI3-0:2, IVJW-OS cllld MW.. 14. LOWE!r Arodor 12~S4 

concentlrclticlrls w,en~ d'~tE!c;ted in soils from IIrIW-01, MW·O:2, MW·Oa, MW··Oi', MVII-OSI, and 

MW-OS. 

RI02S4:ICI 4··10 Telrclll~C'h NUS, Inc. 
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The, distribution clf e)l:hE~r PCB rnixtLlres on ,site3 rnEly sugge~st sorne~ cliffenmtiation in th.e PCB 

contamination dceie,c:tleel. Aroclm 1016 anel Aroda,r ·1 :2130 wen3 both found in slJils (In ~1e west 

side IJI thel site~, at MW-06 and MW-08 cit e:Xll1ccentrations at or nelal' 1,000 uq/k9. Amelor 124EI 

was found at c,ClncE~ntralie)l1s IJf 1,000-:3,000 lIll/kg in soils colle~c:t·eel at 88-0.2 and a,t lowc3r 

concentrations at MW-O:2, which .am both 1()~lted on tl113 13:ast sidle o·f the sit.e in thl3 l'ornlc3r 

ralC:Elway d.isdhar!~'3 crEle,~:. Othm· Aroclclrs wene !~13I1:eraIl1' not dl3tElcted .at fue locations whcm~ 

Arod or 12~i4 WelS found. 

Metals welre d'etElcted ttlr()LI~lh()ut IIhE! sha,llow s,ubsurfae:El soHs at the site!. Me,t;3Is: arc3 typ i(~llIy 

pre,se~nt in soils as the breakdown produ.:;its: of the parent bedrocl<. and from ubiquitous 

pollutants, but tl1cey may el isa repres·ent site l,PC31:ific (:xml:arninants. For thl3 purpose,s of this d;3ta 

rev ifllN, ~11e metals msults w!!re, cornpare~eI wilth thc3 Dinect Exposure Crit.eri a for Soils, prm'lmte,eI 

in thE! RIDEM Site RmnediialilJI1 Re'9LII;ations (RIDEM ·1 !31~3). ThE! text bC310w highlights IIhE! 

e,xce,e,elanGEIS of 13ither of tho!;!! criteria for soils e)11 land u.se,d for resiclEmtial andl/or industrial 

purposes. This [)i>rnparisol1 is only USE!d as a sCl13eninlJ tooll'or discussion pu.rposes, tl1cm~ is no 

inte,n! ()n Emfar03!T1Em1. based on f.hE~Sie~ rle5ullt,s ulon.e,. [)c3I:eiCI'eel ITIE~tals ar,e presElIlled in Table 

4·.2,e, and :a c()lnph~te, lisl olf the da,ta c:Clllec~'3d is prov ide~d in Appc3I1I:lix C. 

E)[cE!E!danCC3S of thE! RIDEIVI Diw(;t Exposurle Critillia for soils ar,e nOiE!cI f'J r <mtinnony, .,rsenic, 

be,rylliurl1 ., le~ClcI, ITlC1nll,mclsce, ;and thallium. AI!1l3l1ic is prE!senl in IhE~ soils ell e:onc'3nltrations ul:> 10 

9.5 rng/kll. Thel resiciEIIl1.ial dir<ect ,elCipOSU1"l3 c:riteria I'or arsenic is se,! at '1.7' mn/kgl, wh icn is: quite 

low, and clnifk'Lll1. to achieve lev,en in some! rlCllur:ally occurrin.g soils. The, critl!lia for llrse,ni>: in 

i ndlJ:5ll~ial soils are' set cit 3.8 rng/kn, IJl'l'ii,eil is ,onll' sliglhtly hi!lhcer than msidenti!al !mils. The 

concentrati()ns of arslen ic clE,tectmj in ttlll subsulf;3c,e soils at Ihl3 sil ce arE~ not lilTlitE~cI to any 

spe:c:ific: loc.ation, ell1(j therle ;arE! no pm1icu:lal1y e3Ieva,t.ed cOl1centraltic'ns co-located v.~llh elithE!r 

lead or the pesticides detected. 

The rE~sidential crit.eri.a I'm lea,d is 150 m!IJ1<.9I, L.e,elel was cle~tectE!d at conc.el1trations exceed in!~ 

this c: rit,eria at IVIW-OI:> (up to .204 ITI~I/kg), MW-OI9 (up· 1:0 387 rng/kl~ at:1 to 4 fE!Elt b!~.s), lmd SI3·():2 

(up tlJ :2·1·1 mgVl<!~. at ~! to 4 feet tillS) . No E!)tc:E!E~dane:ees of 'ttIE~ industrial clitE!ria for lead (SOl) 

rn~l/kg) wore, notE!d. 
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The distribution of the remaining metals exceeding the RIDEM criteria did not suggest a 

correlation with any particular contaminant group. However, soil samples from S8-02, exhibited 

the ma>(imurn detection for both thallium (11.7 mglkg, 2 to 4 feet bg5) and antimony (18.5 

mg/kg, 4 to 6 fee,t bIlS). 

4.;~ 

Two surface geophysic.'31studies have been performed ait the Centredale Manor Re,st')ration 

Pmject site. In 1999, Roy F. Weston conducted Electromagnetic (EM) Terrain Conductivity 

methods and Ground Penetrating Radar (GPR) to· locate possible buried waste containers 

(discussed in Section 2 of ihis report). During this Source Area Investigation, TtNUS contracted 

with Hager Geoscience Inc, to perform seismic refraction and GPR surveys to confirm some of 

the findings of the previous geop.hysical study, and to evaluate depth to bedrock, topography of 

be,cJrock, clnd ove,rbu.rden strati!~mpl'!(, This s~3ct.i·on d,escriibes the, findin9:> of Ule$e' evaluations 

pertail1 in~1 to) the overburd'~11 at ItIE! source arem. The, findinl}" that pElrtain t() the bedrock are 

summarized in Section 4..~lof this replC,rt. 

During Fe,bruary and April, 19E19, Hoy F. Weston ~Ised EM' and GPH to locate buried objects as 

described above. They identified 13 geophysical anomalies that probably represent "mixed 

metallic fill or construction debris' (Figure 4-2). Two of the four anomalies beneath the 

Centredale Manor South Parking Lot were thought to have the greatest potential for containing 

"buried bulk metallic materials". The stl.\dy also identified what they described as a northeast

trending, sand and gravel-filled paleo-channel al 3.5 to greater than 8 feet beneath th,e Brook 

V illclg~~ South Parking L.ots. Because this, if pre!s,ent, rnclY reprr~sr~l1t a pmfe,r,ential P'Elthwcl)' f()1" 

G()ntaminants, additional studies we,re clJnductE~d in an .attempt to confirm the pn~s~~l1c,e 01' this 

pa II~o"c~l<Inn,~ I. 

The GPR survey conducted by Hager GeoScience in July and August 2001 identified two 

overburden units in the source area. The upper unit covers the entire source area and ranges 

from 7 feet to 17 feet thick. It is thickest in the vicinity of the MW-02 well cluster and the 

Centr·edale Manor South Parking Lot. The bottom of the upper unit in these two areas coincides 

with a 1 to 4 - foot thick layer of orange sand and silt which separates overlying brown, black, 

and gray sandy fill and sand from under1ying sands. and gravel. The GPR data cl.1 l.1~1cted by 
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H ~lgl!1' GeoSc:il3l1oe did not support the e,xistenc:e, Clf a SilJrlificant nl)rtheasHrlmding paleo

channel beneath the I3mol< Vi ll'~!~le P'~I1<:in!~ Lois. 

The Hager Geoscience Inc. geoptlysk:al study only detlected three gecphysical anomalies, Ill)ne 

of which wer'e identifie,d in till! previous study (SE!I! Figun! 4-2). One, of the three ;3mas wherl! 

eU10111lalous GPR si~lnal s wene l)bSlerVE!d W13:S alon~1 th,e northem bounda,ry I)f tllle Centmdale, 

Manor Nort.h Parkin!l Lot, m!al' P-06 and MVV-·Cl1IS. The, other two anornarlies WE!re, sitU8rtied 

between the south~1ast corner of the Centredate Manor Building and the Centmdate Manor 

South P'~I1<:ing Lot. 

Discre'p,lIlcies in re,sults bet""een thl! 1:11/0 !ll~,)phys ;ic:al slueli,es maly be, clUE! to ,diffl!l'e,nc:e,s in 

surve,y rTlE!thodologiE'S. The, Roy F. Wleslc'n survl!ys WI!I'E' limi!e,d to th,e portions of source ,~re'~1 

that were cleared in1 '9'9'9, and were canied ml't on a series of rectangular ~lrids with ctosely

sp81c:e,d £wid line,s (disti3ncle:s bl!I:11"I~!n !llid IinlelS wen! '10 to 25 fE!I!t). By contrast, th'e Ha~IE!r 

Ge,c)Sdenc:e, sunll!lIs en.compassled ellarge,r m'EI~I, and use,dwid,e'ly-spaced lr;av,ersl!s IIli3't did not 

follow a !llid in orcle,r lolo,etter delfinE, ove,rburden stralti!lraphy. FUitherrnor,e, thle H'DY F. WI!ston 

study lJSE!d EM clnc! GPH methods to idE!ntify anomalil!s, whilE' U1,e Hal9~lr GEwSciE,nCE! study 

retied on GPR data alone. Finally, the Roy F. Weston GPH data was collected using a 500 MHz 

antE,nn,!, whil:e, th!! Ha!li3r GI!oSciE,nC;E! GPR dSlta was ,::olh!ctecl uSin!! al combimltion clf :l!5 and 

2:00 MH2: antenncls. SinCE! the Ho)! F. Weston slJIve,ys c:olleetled data alon~1 morte close,ly .. 

spaced trav,ersl!S, it is not sllrprisin~l thley ilj'~ntined a lar~IE!1' nurnbm of anomalil!s. 

Ha9c1r 13e!oSl::ience developl!d a model olf the, bedrock slJlfa'De from site, borin~1 lOllS and mone 

than 700 1(3PR i~nd seismic re!f«l(::t iol1 delta pOints. Fi!~IJrE! 4-3 depicts the, be,elrock lopoWclphl' 

interpreted from this model, as corrected using borings that encountered bedrock. Figures 4-3 

and 4-:l.~ prese,nt a emss se,ction o,f the I)vlerburdEII1 alnel be,clrock I!Valualted in this SOUrCE! area 

investigaltiort. 

The dalt,a indicatEl that the, C,entredalile Mllne)r ~;ite! is s'ltu atEld above a north-south tre,ncling 

bedrock valley. In the northern part of the site fmln Smith Street to the southern edge of tl~e 

Bl'Clolc Village' palrkin~1 k)ts, thE! dl!l!p'esl portion Clf thE! VailE!)! lie,s; CI to :200 fl!l!t WIest of thl! 

Woonasq,uatuck,et RivE!r. Soutll of thel Sm ole Villa(jEl parlcing lots the b~lse, of the vallle,~' 

RI0284:m Tet.m T~!C:h NUS, Inc. 



DRAFT 

ITle'clndt~rs soulht~astwilrdl benea,tl, C:ap )\ma 2., w11e,re il bifurcatem amund a I,argt~ be,droc:k knob 

locatmj uncler th e, Centre,dille Mimm SOUUl Parl<:ingl L'~iland Cap Art~:a 1. The, de,e'pe,sllmmc:h of 

the vallt~y ~Jns to the, ,easil bene,.,th the, C~'ntmdale, Manor Building and th.e, ,easttllTI edg,e, of Gap 

Are,CI 1. Tht~ stmllower offshoot of the valley flms JLIS:t west of ttle, rive,r benealth the, r.ailmad 

ri9ht-of-way. GE!oplwsical da,t:a .Ire sp:arse, south ov Cap .~f1a,a 1, bul: iit .'p~)I!ars: thE! two, bmncht~s 

rejoin south of Gap P,rea, ', and the, centt~rlinel of the, va IIt~y tmnds to ~he south bene,ath th e, river 

and roa ilrocld righl··Clf-way. 

Five pt~lirne'ter boreholt~s Wt~re, IClmlt~d wi~, a he,at-pulse, flowrT1e.t'~r, :3··mnl c:alipelr pl'()bt~. nalural 

gamrna pnJI~,e, and :acoustic tele,vi·ewe,r· to provide a, lDetter Llnde,rst,andino Clf the ch:ar<l(:t.er of the, 

bedrock. Th,es·e perin1lelm borehollas induded MW-'WI3 anel MW-'1:313 (sitIJ:ale,d al cln~1 the, 

eastt~ITI t;,clLIndillY of the S'~U rCE! area), MW-04E1 (to.::atE'cI inside, tht~ southe,rn boundary), and 

MIIV-11B ancl MW··12B (ClLllsiele. ~1,e we,sllam boundary). Figlure 4·-4 prese,nts !tIe, locati'~ns of 

thl~sl~ wl~lIs with interpre.ted bl~dr<>(;/( fr.,c~um stlikl~ and clip .mllies. 

When tlie bor,eholEls well3 drilled, IhEI bedmd~ in MW-04E1, MW··12B, and MW-13El was 

clclssili'3d as ~lIay 10 g rtll~n sc:hi:st, and the b,edrol:k in IVIW-11 Eli WClS ci.lssified las IllclY to ~Ireen 

gneiss. AcolJstic IElleviElwer logging confinTlEld Ul'~ pmSEH1GE! clf foliatEllj be!drock. in all four wells. 

Mc.r,eover, 'tbEI geophys.icallogs indicatE' tht~ foliations in all four wl~lIs stlikl~ nm111we,st cmel dip cit 

a moderalie•.angIE! 10 th,~ north'e,ast. 

Most of thE! fm(:turt~s in II/IW-118., MW-'1213, and MW-'1:3B follow thefoliclticm mi(~nl:':ltion. -n"e 

mean fralCtulre/foliation stlil<l~ iln EICICh vil~1I is '" 43° W, 'N 136° W, and III 69° IN, re,sipe.c:tive.ly. Thla 

me.,n dip is :30' NIt:, :W' "IE, and 33° 'NE, rE,spt~cti vely. FUlthennore, ther,e is n~lative·lll littlla 

variab ility in tll'3 fractullaifoli,atk>n orit~ntclliClrm within ,each well (variancE's we.re 1),0415, 0.042, and 

0.041', respedive lll) . 

As in MW··1 113, 1213, .lIld 13E:, tht~ mt~an frac~u r,elfoli:ati on c,rie.ntation in MVV-·04B stri~;e!s 

northwest and dips lT1ode,ra.tI~ly to thla northe!'lSt (N '76" VII, 2iti" NE).. !-lovI/E,"Elr, fra:etulrE' 

ori e,ntations are. more, v,a 'ri ablE! in II~is wedl (l'clriilllcl~ ,= 0.143). Only 7 of thE, 15 fracture.sactually 

strikll northwtlSt a,nel clip to the. 11()ltheas!. TwCl frac:tu r,es sitri~;E' 110lthwEISt anol dip to lihE. 

souUlweSit, five frac~IJrem strike northE!ast and! dip 10 the northwest, and: one. frCII:tur,e stri~;e.s 

northElCIst and clips st·eeply to thl3 sCluthe,als!. 
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Unlike the other foul' wells, the be~clrock in MW-'108 consists of granite. Furthermore, the~ rock is 

not foli,lted, it c:clntains nalcltiveily few frclc;lurt~s, and none of thl~ fractur·es dip to the northeast 

Only four fr.acture,s ""ere detedlad in MW·1013, .and their ITIE~an orientation is N:1" E, ~1 1'·W. 

Fracture depths and appar~1nt widths are ail,,!) unique in MW-'IOB with resp,eet to the ot.her wells. 

Thla four fractures in MW-108 IJCCIJr in a namlw 4 .5-1'001 inlmval nE~m' thel t,)P of roc;il, and the,ir 

appment apeltun~:s ran.gle, from IJ.~I€I to 4.20 inc:hElS. By contra,st, the, 72. frac:turtas emposild in 

MW-04B, MW··I ·113, MVV··1' ~!B, andl'MVV-13Ei occur at ValiO'JS clElpths: thl'ClLl~ltl0lJt each we'll, and 

all of the fractures have small (less than 1-inch) apertures. In fact., only one of these fractLJres is 

mOrtl ~'an 0.50 inc:/ws wide, and 5'7 fradur,es (79 plarcemt) alre less than o.m) ino:ll,as wide'. 

Groundwater flow in all. five wells was only detect~1d in the upper 2.5 to 10 fe~1t of bedrock, and it 

was alwcll's grla.atEll;t in thel uppe~r :2. Ei to 5 'fe~lt of roell, lavlan thouglh mOi)t of the t'r.acture,s occur 

be,low this dElpth inte,rv.al. Flows ran!l ,in~1 from b,alclw 0.02-0.43 gclllcm, per minlJtel (!gpm) wetre 

d,stElcted in Itle~ upper 10 fHl3t of bedrock. Blal.clvv this depth, flow ral13S WlsrEl cllways les,s Ihan th,a 

0.02 gpm ciE~tection limit of the~ heat"puls,e fICII¥rnEltef. 

Fraelure' ori·ent'l1:ions Wlal'E~ also m,a.asumd in cl larg:e, bedrod< c1utcmp 10cate~cI approxirnatlaly SIJO 

feet northeast 0'1 ~1e northern boundary QI' t.he sUe (F igure 4-4). Most ·of the bedrock in this 

outcrop I:onsists of !lre,e~n i sh-!lr.,)' schist. "'lelCll' thEl wHstem Emd of the outcrop, thE~ sc:hi,sl is in 

cClntact willh pinl<ish 91:cmitEl. TtlEl bmlfCIcJ<. ;appears to bE3 similalr to l:he~ Sne~lc:h Pond sc:hist and 

Esmond walnitei .as clescrit113d bl' Quinn (1 ~)59). 

Two slats 0'1 frelctlJrEls WElre, observ,ad in the, ·gnmit,a.. One, slet strii<13s N 40" VV ami cl ips 150" NE. 

The~ oUl'sr set c:onnprises .3 €)·inch widie" nE~ali-ver1!il:al, w,aathElre,ci zone,. 11m stri.k,e of this nla.ar

vertical Zl1ne could not be detel'Tnineci. Two fracture zones were also noted in the schist. 'rhe 

first is a bmccia .zone that discllar9Els watetr. Thla breccia ;wne has an archoed (antiformal) 

shapEI, ,and its hinge Iinl3 strikes N 30° "" clncl clips :lO" NE. The s'econai fractUrE! 2:0nE! in the• 

.sch'ist ()ccurs nl3;ar thle Emsteonn land of IthEI cluterop. Onla of thE~ frac;turtas in this 2:0nEl s;tl;I(135 N 

:50° W. dips 4Eio NE, ,mel hals ,avidieinc:e! of che,nniC:C11 alterations. ()ther frCl(:tunas in this zone h;avla 

an alve,rage strike of :s BO" VV Clnd air! avena!gle cl ip of :30" N. 

The strike and dip of the fractures lin thle ,schis;\ are~ cX:<rIsisteint between th,a olJlc:rop and thla 

bl)mholes; tl~lay 9EmI3rClII~' stril,El tl) the nOr1:hvVlastand ,jip at a ml),j ·erate, an91e to the! northE3'3St. 
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By contr13ls!, the fraIC~IJrE! ClIil~nlalti Cln$ in the! outcmppi n~1 ~Iranil:e, WI~~Et unl ike tholse, f'Jund in 

MW-'lOiS. Orle! of 1I11~ 1'racture, sets in th'3 outcropping granit'3 follClws thEl !llml3ral fra;ctuw 

oli13ntalioll in ~"e schist, and the ()ther hclS a unique, Inear·,ve,rtical appal rent dip, 

This sEtc:tion describEl!; 11113 findings ()f the, groundwclter inv'~:Sl:i!li9tiIJns pl3lfonne,d as a part Clf the 

source llrea inllElstioation, -nlis :S1~CtiC)l1 foousles on g:roundwate,r move'ment, and then (j iswsses 

cont:aminants elnd possible transpor1:allicln through thE! sUbSUrf,ICEl n1iate!rials. 

4...4,,1 FI()w IDiI"E!c;t:ill)ns imd SurfllC:l~ 1iVatI3Ir·(jr()undwaftEtl' Interactiicllll' 

InterprEltation of g:roundwate,r flow at the ClmtredalEI Manor Rest()raltiCln Projl~ct Soure'e ArElia is 

bas,ed on olleuburden elnd bl~oj,"()ck bCllin!lS oj,escribed in Se,c~iCln 4.1, geophysilAl1 sur~13ys 

described in Sl3ctic)nls -1.2 anal 4.:3, ami hydr,8ulic conductivity te,s,ts dI3s'CI~bed in this, section, 

alofl9 with water level rneaslII'ernents taken dllrinll the sprinll and fall ,of 2001,. 

Between Manch 21 lll1d May 9, :2001, w13II'31" leve,1 data WE!re' colle!c;ted fflilll the USGS 

WoonasquatlJClcElt Rivl31r galLiging 51,allion at th,e nmthem E!I1d ()f' ttlE! s,ite" and from delta·logging 

pressune transducers installEtd in t,he rive r, racl3w2lY, an.j 2'1 shallow IDv'erburelElI1 pElizomE~ters , 

W~lter leivel$ fat thel !lalJgjn~1 $ta:tion w'en~ mc:ordelci 13V131)' 'li5 minul.es, and tllC)SI~ in the, 

piezometers werle relcordelCl every :30 minutE!S throu!lhi:Jut the period of rE!C()rd!. Water I,ev,els 

WI3rE! lTIanually me,aslired in ~113 river, ra,oe'way, Cln(j :shalll:J\/\' O"E~ltlllrden pieZ0n1'3tms on 

Marcil 2~~1, ;~pril 1:2, and May 410 cl)nfilTn prope!r f'undioning ()f'the! pn3S$UrEl tralnscillC:Elrs. 

On March 30, :WO'I watef l,ev,els in tlll~ rive,r and ~lquifElr machled ,I IC)!Aal ITI~lxirnlirn f'liJrn a :3-·inch 

prl3cipitaltion ev,ent thaI oJrnrnence,dI thEl samle d'IY. Figune 4·5 was construc!lld fr()m wa,I'3r levElI 

nHlaSUI'Elrnent$ tak,en bI31~~I~.eln 7:30 PM and 8::30 PM whE~n walEtr le've"s in the rivler elnel aq:Llife,r 

peaked. Appare,ntly, dUling Ille,avy preCipitation 11"I~nts such as this, tlll3rE! i$ a stron9 e,ast,er1y 

eompllnlent to groundwater fl()w, and livl3r water disehal!l,eS to thel aquife,r 1!V131)'WhI3rEl e'xcept in 

thEI imn1lediat,e vicinity ofa srna,ll !lrolinelwatElr m()und,lclc:Clted b'eneath the par1<:iI1!g lots f()r BliJok 

Village" This ~lrounc1w.ate!r mound i,s ne'clr thEI I~a,ste!rn balnk of U1E~ VI/()()na,squatuc:kElt Hiv,er 

when3 hi!~h c;onc:e!ntrailions (If VOC:s WlerEl de,l.ecte,ci in th,e b()111Jrn sedimelnts (lISGS, :2IJC~D). ThEl 
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Ic>c:al !lrCllmdwatl~r hi!lh may be due tCI pe,rched groundwate,r conditions clr a blJlilad disch arge 

pipe,. 

Figurta 4··Ei shows lhe, wate,r table on May -t, 20)"1 more than :20 days after .my signi1fic<lnt 

precipitation. This f igure, indic.ates that during ltime,s of re,lativ,a quiescence: 1) groundwatl~r flow 

is ge,nerallly soutl1walrd, 2) groundwater dis:dl elrge,s to tb,a livlar in th,a northem and central 

portions of the site, and 3) river wat.er discharges ttl the aqu ifer at the southelTlrnost. end of the 

site,. TI"e !ll'C)undwat'alc mound 'I/IIEIS more, pronoun(;I~d ()n May 4, and it alppemrs groundwater 

ne,ar the rnCllHld discharge,d to the riVE!!" at ;all times between March 21 alnd Mall 9, 2001 . 

VI/ater ell~vation:s in two mCI~way locati()nswe,m l;o!TIpared to those in adjaciml: shallow 

oVlarburcle,n pi,ez:oml~te,rs to fu rther Bvaluatle swfelc:e, wate,r-!lrCIundwat,ar ilTtEiractions. Fig:~lres 

4-7a, and 4-7b proviljla a c:ornpa,risoln of ~v;a:ter le,vlals in th,e ra,ce,way at SP-Ol and SP··O:;! with 

those in the, a,Cjunie,r at !!tIE! ne,elrest monitli),ring I~i)inls (p··14 elnd P-1S). These fi!lUmS show that 

water I,ellials in ttlEl a'Cjuil'e,r nlear P-14 and P··1Ei WE,m always hig'he,r Ihelnwater I,evlels in adjaclmt 

portions of the raceway. In other words, groundwater always discharged to the raceway ill the, 

vicinity of SP··O'I and SF'-02 from March :21 thrtJugh M,llI 9, :;'00'1, 

SlJlfac,e w'aI13r-g:roundwal.er intl3wc:ticll'ls Vl/jarEI more complex at Ihe north of the, site, ne,ar thEl 

USGS g'alll~lin g staticln on th,e \Nclclnasqual:Ulc:k:e,t Riv,er. Figurl3 4··8el cornpar,a,; w,ater le,vels at 

ttlll IlalJ!lin£1 statiol1 with tho:>la in the nelarelSit :,hallow oVE!rburden pim~c)me'tler (P-16). In the· 

vicinity of th,a 9,llJ!ling station, !lrCllJrld\l\latE~r disiC:hellr~IEld 10 the liv'31" at all time,s except dUlrinl1 the 

two very he!<lvlI precipitation even!:; in Marc:h. [)IJ ri n~1 tllla:>,~ two events, well,er Im/l~ls in thE' rive". 

nE'elr thE' gel1l9ingsteition rose iabove ltlclSie in ~he a.CjLlil'er and l'low direction rlWllrSie,cI , Ii,and inll 

wate,r fr<l11l the, river illitci th l~ alqllife,r. 

By contrast, water levels in the, river near Itle SL1uttlem boundary of the sile at SP-03 were 

,!lwal'S hi9her theln wale,r lewols in th·e neart~sl :>hallow overbu rdl~n p ie'2:Clrnetl~r (P-17) (Sllle 

Fi!llJm 4-8b) , Althoullh the mcorcl f()f sp..m doeli not begin until Ap ri l 2, it apP,e,ars the flow 

diredi;on did no,t r,ev·ersll a,ic)ng this stre,tch of the lrive,r dlJlill!~ the lwo M.arch pr,ecipitatiorl events, 

That is, it appe,ars lhe, Wo'masquallJckl~t HivElr n,eelr SP-03 wnUnlJolJs ly 10i5.1 wale,r tCI :the, aqUlil'e,r 

from Marcil :1'1 Ihrough Mall B, :2001 . T~V1J olbslsrv:ations liupport this assertion. First, Wlllie,r 

I,evlels in the river Ille,ar 81"-0:3 probably increased fastElr anel hi!~ller than water leve,ls in thE~ 

elqLJifElr during th e, two storm 13vlsnts, as observl~d at SP-04. Se,cCtnc!, wahli' le'I/edli elt 81"-0:3 wem 
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mu.;h higher than wat,~r le,ve,ls in p. 17' only 'two e!<llfS after the lViarch :~O e'VEtrlt whe'n walt'er I mlE~ls 

in th,e rillElf' we,re still r,~c(""~ling from thE! storm, and thEllf fl3rT1<1ined much h i!~her unti l the ,~nd of 

th,~ pE,riod Clf recont 

The fast msponsle to ane! mc()",~ry fmm pnacipitalti:Cln leVlant:; observ,ad in th,e s-hallClw 

pie2:ornet,~rs: slJggestl; th,a shallow subsurfac,a is hi!~h ly penm,elble. The on l ~' loc:Clticlrl Wh,erE! tll,a 

re,sponsEa to precipitation was r,elative,ly slow was in the, irnnlEadialte vidnily of 1P·01. 

In surnmary, welter IEIVE!I monitoling in Il1e, sprin !~ ,o'f 2001 de,monstraltled tllat the Sheillow 

!~roul1dwat.er bene,ath Il1e, Ce,ntmdale IViclnOI' sit.e ~IEm,mll ly f lows s'Duthward. FlJrthenTlore, thelle 

is a stmn!~ Ee<lste,~ly compon.en't to flow e!uri n!~ Im<l"Y precipitation ElImnts, elrld thelle <lppears to 

b.e a mound of gmul,dwclter bEm,ealh the Bm,ok Villel!!Ee parking Ic,t:s . Groundwat,er fl'Clrn th.a 

mound discha,rged to the rillol' durinlJ the, e,ntire pe'riod 'll' reconj th<lt indude,e! two h,e'3VY 

pre'C:ipit.ation events and a pl'Cllon9,ed dry SpElli. The racl3way a,t the, sQ,uthem ,end of th,e si!le 

!~i3ine,e! w<lter emil th,e I;",er at U"e lloull1e,rn .end IlftllEl s,ite lost wat,er durin~1 this samE' pellioe! of 

time. Along thEl c:e,ntral ,mel northem IXlltions of the ,sit.e, tll,e rillm gainod w:atmexcept during 

ve,ry heavy pnecipitati:on e,ve,nts. DUlil1!g h,eavy pnecipitaltic,n e,ve,nts, the entin3 st~eam I'e'clc:h 

cliong thEl site, losos watE!r to U,.e aqu'ifer, ,exc,ept in ttlE! imrn·ediate, vicil1i~y 'If th,e !FOllrlctwatEelf 

mound. 

As dElSl:ribled in SEll:ti()11 :~ of thi's 113I!>Ort., mc<nitorin!l wells '...'e,re installed at the, site' in l:rle, 

surnlTlEll' of 2.001 in the :sl1,a'll,lw' ov,erburdml, deeper OVEalt,urden, and I"edmc:k Vllatl~r lIe'l,ells, lirl 

thes,e wells, alil)l1!~ with watler IE!"E!ls in the, river eUld se,I,!!ctE!d pi'~;zmTlE!ter.s Wi3m rnonitoned fnll'Tl 

OctobE!r 4 Itll'Ough NOIIE!rnber 'I, .2001 usin9 deltalomling' pn~tS'SlJlfE~ brclnsd\JE~'m; . Welter I,ev,els 

l'I,ere, clls.1) rm!<lslJl'e,d rnanu.alily at th.e,se, locatil:m s on October 4 land fllovmnbe,r 1. Shal1'ow 

c,ve'rburd'en, de'E!p c've'rburd.~n, and bedrock !Foundwa,t.er contour rnaps WE,~e cOlnstructEad flllllTl 

till. Novemb,.r 1 data,which I'E'presenttS conditions 13 months aitler th~ "aI1Ie,r rnclnitorin!~ round 

alnd at heast 1 mon~h a11'3r anY' :signiliE::ani pn~dpitalticln. As shown in Figure 4..EI, the, walt.e:r talo'le, 

configuration during static conditic,ns in the fall mimics that ObSE!rvedin th" spring. Hence, the 

1I0w dil'e,c:tions ami groundwater,ri vEll' inter:actions described for M'3Y 4 apply to Novembl.r 1. 

The only si!~nific:Clnt diffmenc:e,s be,twe,e,n U"e lViellf 4 clnel Novemb,er 1 imsl9E!S Clre tlla1: water 

leve,ls alre C',()nsislEm1:ly i<lwer Clcross the, sitEa in tlhe fall, a,s .expectElel, and the !~mul1dWalt'3r m,llJn el 

was n()t ciS pronounced. AltholJ!~h tl1.e groundwal!e,r rnouncl was bmel!1 pen:131I>tibIE! on 

ilI0:1!143D 4·18 TEltl'a Tech NUS, Inl~ . 
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November 1, it wa:s much more, appelrent in Oc:tober <I when Welt'Elr 1'9vels; alt p..;! WlerE! 3 feet 

higher th ,an on Nov'~ITlbe,r '1, 20[)1. 

Fi!gun~ 4-10 illustrates <l horil:cmtal slic,e thnDugh I:he, sUb·surfEICE' at .In ell~V<ll:ion of SO f,eet nn,ean 

:Slaa le'I'EII (msl). The yellow region re'presen t:s Ihe, latEIral1 .~:<tE,nt .of the clve,rburden at this 

e.levation. Ttle hatched green contour lines within the yelJ.ow area indicate the elevation of the 

bedrock valley 'floor benEmth thEI ove,nburd.en. The thick black c:ontour l i n.~:s c:rossinn the v;3Ih,y 

are th.e !groundwatler c()nt.ourlS in thl, oVlerburcle.n ,It 50 fl3l,! e,l,avation. Groul1dw.,t,er at ti, is 

elevation follows a relatively simple course, rn.olling through the valley from the north to the 

south, Emd flowinn around the bedrock knob that lies belne,ath trH, Centre,eI,lle Manor sc)uth 

par1<ing lot anel Cap Area. '1 , 

The direction of groundwater flow in th~1 bedrock. approximates tha,t in the deep overblJrden 

(compam Figures 4-'10 ,end 4-'1'1). In olthe.r ',V(lrdls" flow be,ne:alh the northEiln elnd ce:nl:~el 

portions of the sitle is ge:nl3raUy to thl, sClutheast, ;and the east13111' component to I~.)w diminish,es 

as groundwater reaches Cap Area 1. 

Thl3 hydraulic oonlciuctivity of the, overburdl3n wa,s estimate,cI from sin~l le-well pump te's! datel 

collectE!d from ei~lht sh,elll)w we,lIs ,and nine, ml),j,eral:e, to clEIE:P wells (see Tablles 4·2, and 4-4), 

MealsLlred 11ydraulic conductivity in thEI shelllo,w Clve,rburden (unclElr 14.!i fl313t bgs) range,cI frorn 4 

to 55 'feet per day (ftJ'd) , with a mean value of 2~~ ftJd. The two locations with th~1 IOW~1st 

condlJl::ti1liljl (IVIW-o.2S and IVIW-08S) vVj,re! cha,~ecteirizE!d by ttlEI most silt- and organic"rich soils. 

Ml3a:sumd hydra:Lllic conductivity in ttle, <ie,e,pE!r overlJlJrdell (23-70 I'e,e,t 1J9S) ranged from '10 to 

'190 IVd, with a mean value of 58 t'tld. A~lain, the mom silt· rich samples (MW-02D, MW-040, 

M\/v-07D, MW- l00, and MW-1SM) hadl the, lowest hydraulic conduc:tivity, 

Hydraulic oonductivity in the bedrock werl3 evaluatl3d fwm single well pump tl3st, slug test, and 

packer test data. Hydraulic conductillity calc.ul,ated from slug tlest and purnp tes.t data were, in 

good .agnalemEmt and range,eI betwe.e'n D.:! tl) 111.8 Wei (See Tabll, 4-5), \/,a ILIE!S derive,eI 'fronn the 

packl3r li3st data VVl3rE! significantly lowler (Comp,el'o T ,lbles 4··S anel 4-13). Thle lowe,r value,s; art, 

likel,y th~1 result 01' the packer tests missing 'h~1 upperrnost bedrock in Each borehole. The upp~1r 

RII1284lD 
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3i to 10 felElt ()f bl~dm(;~; in each bomhole' was, not S,Ubj E~I;t,e'd tel packer testing, alnd thE~ het.lt pulse' 

flowmelter rlesults ind icat'e most of the fl()w in the, bedrock occurs in the upp'3rrnOs,t 2.:5 to '10 f,eet. 

Vm1ical hydra,ulic !~I,,'d ients WEmt estimaltetcl frorn OctolJler 4· and Novetrnber 'I, :2001 '''''Slt,er II~V'31 

mI3aSUn~lTIetrlts. As shown in Table 4 ...7, mmlSur€IcI verticalgradielnts wen~ ~IEml~r,'lly ne,glig ible, 

or quitl3 srnall. In slEw,eml instances the· diffElren c:e,s bellr.leen JTIEIIiSUre,cl groundwlltef E!levations 

in nE!sted we,lls was iletSiS th.m thmE~"hundrelciths ofa foclt (0.03 feet). Whe,n mE~asumment:s cu'S, 

tl1 is sirnil,ar, it is difficult to aSCl311ain whl3thm tho obsmved difforelnC:E,s af'e du,e to actual head 

dilf,eJ'E!I1cl~s or 110 mE~aSUrE!ment impre,cision. Felr the purplJ:sl3S of ITlis cliscussicln, it is (Il;surned 

111at d iffl~rE,ncE!s of liess Ih,sn thfl3e-hundmdths IJ1' a foot d() not rep n3sent ml~,ssumble· diffe,rence,s 

in ~Iyclra u lic hl~ad . 

ThE!rEI we,re no measurable, V,311iC:ClI ~lrad il3lTts wilTlin the ()VE~ltlurde,nat MW-10 ,and IVIW-13 IIi0ng 

111,e 13a:ste!rn rnarglin of thE! siIE'. MW-():~, which is als() netm ttm e!Clstem margin, WclS thl3 I)nly 

location whe,re :s downward ve:rtical gr,adiEmt WClS clbse,rved wi'thin thEt (l"E!rburden. N,ear the 

sOLlthem Etnd o,f ~1'e sitE! alt MVi/··04, and IIi0ng tho rivelr at IVIW-07 and MW-'14, 'thE! g~adiEmt W'aS, 

upw,srd fmm the! delelp to the sh,allow overb,JrclEm. On thE! wl~sl:em side, of the l;vl3r alt MW-'I'I, 

the ~l raclil3nt WClS nat on Octobl3r 4, ami sli!~htly upward cln NClvetrnber 1, 200'1. 

Upward ~l ra,dil3nts ,existled bE!I~IE!E~n fu 'e dOI~p oVE!f'bWirden amj the bl3drod( a,t MW·'I'I ami MI/v-12 

on thl! wl~sl:elrn side IJf thE! rivetr. Oownwanj U1'Sldil3nts between thOSE! LlnilsllllE,re IJbS,enIE~d nEtCll' 

Ihe nor1.helClst,em 1II1d ~;()uth-oentr811 portions of fuE~ sitE!, at MW-'IO and IVIW-04, re,spetc:tivelly. 

NI~ar the, southeastmTl E!d!lE~ I)'f lhe, site, .11 MW..1~I , thl~ gmdie,nt from tho bedr()cl< to the 

ovetrburden was flClt on Octobe,r 4 and sli!~ htly upward on NovE,rnber 1', ;~O()·I . 

EI,ISE!d ()n ()bSI~I'Valtions frorn thE!SE! E!ight well d ustE!rs du,ri n~1 quil3Scient conditions, il clppElClrs 

th,erE! an~ no strong, penl<3sive, downward vertic,s 1 !~I'ad i ents that could dl;v'e dissolved: 

contalTlinantll f'rOm the, shallow 5 u tlsiurfllcE~ thf'l)u!~h the, overburdl~n Clnd into the bledmcl< alt the 

site. A small downwanj qrCldient within the overburdEm was detlectetd at MW-02, and sm8111 

downward !~rCldients bE!tv./E'Etrl the deep oVlerburde!n and be,clrock. WEIre observl~d at MW-4 and 

MVIf-10. Othe~NisE! thl3 ~lrad iE~n!S weif',e flClt or upward:. 

H()Ii;~ontal hydraulic !~mdients W'ent also Etstirnatl~d fl'lJlTI thE! f.all w,atm le,ve,1 datal. ThE! avel~age 

hori2:ontal gradient in th el shallow overbu rd'~n .llong is 9S()..foot flow polth 'mm P-21 10 P-15 was 
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appro:<imatE~ly O.0021/' on iVlCll' 4, Clml 0.0032 'Jn Nove~rnber 1, :1001. The horizontal gradient in 

the deep overburcle!ll Ellong a !lE5()-foot flow plith bE~t'iI'E,en M'N-14M and IVIW-04D '.'IllS rough III 

D.()0:33 em NO"'~ITlbE~r 1. n lEl h.c'ri2:ontal gradie,nt in the bedrock, m,lasumd along ,I 920-foot flow 

palh extendin~, fmrn the 94 ,E. fe,~t bedrocl( ~Irounalwatllr contour to MW-048, wElsappmxi rn:ate~ly 

0.0035 on Novernber 1, 200'1. 

IVIE~'lsurernents of hori:zontal hydmulic: gr:adients 0), WE!fe used in conjlln(.1i()n wiU, Elslimalt'~:s of 

rnea,ri hydraulic conduc:tivily (K), Clnd eft'e,c~i:ve! porosity (n.) to ca, lculall~ ~,ro unclwatE!I' v'310c:il:il3S in 

U,,3 IJverbureleln and bedmck, l~eprE3s'3ntclti"E~ v;aluE~s of n. fm the ove,nbunjl3n sands Elnel 

fra-ctllred bedrock were taken from Dominic-,o and Schwartz (1998). Assuming i = 0.0032, K= 

2~~ Wd , ancl n. ,. 0.35, the average groundwater velocity in U,e st1allow lwe,rbLirden is 0.21 Wd . 

ThEl ave,rage, vI3'1oc:it~' lirl th!~ cle~e~peroverblJrclE!I1 is more th~ln twic:e, as falsi (D.SS fUd, clss,lIrninu i 

,= D,O(X,:" K ., 5fl ftld, anel n. = O.:,S), :and IlhEl av,ml!lH vellocity iin thl3 bl~dro,;I( is faster still 

(approximat'3Iy 27 ftM, assu rn i n~, i " ().OO~IEI, K =: i' Wd, clnd n" = 0.001). The, ditf'3remcel in 

average !JrC>undwa,tI3r velocity be!~III'e,e'n th!3 s;h~lllow and dl~'3p ovmburden is primalil,y due to the 

diff~,remce in mean 'hlldrau1ic oondut1ivity. The MIJc:h higtler velocity in the b~,drocll, despite its 

relativ,ely low hydrauHc conductivity, is due to its lower effHclive porosity, There is a great dHal 

of unce!rlainty in he velocity I~stimElt,e for the bl~dmc~" be'caluse, the-r,e is a !g mat c1eml of 

uncert~linty in I:he~ E~ffel(:tivE~ poJ'CIsil:y of I:he~ heldl'oeil. (Measures of n" in bedrocl( arE! highly 

vari'3ble' and scale-depende!nt.) NmlE~rth ele!ss , published n" valuEll; f,)r fr81c:tlJrlld c:rys:t~ll ilil1ill rocks 

ar,e ()rclE~rS of ITla~ln itude lowe,r than for ,;.m:ls ~lI1d !11.,ve,ls, so dElSpitil the um:'3rtainty, it appears 

the groundwater velocity is nmc:h laster in the bedrock. than i't is in ttle overburden, 

4.4.:1 

Groundwclter sarnplels WE!re, co'll13cte~d and ,anall"~Eld fo r pararneters ,j,escribed in Sedic,n 3. The 

clioxin analysis was pmf,mned by Tril3nglE~ Laboratories under DAS slJb-contralc~ NIJ. S99-f.1AC1

150. The analysis for sediment for VOCs, SVOCs, PCBs, pesticides and metals and water 

quality parame,t,ers WEIS. pl3rfonTIE~d unde,r the EPI\ C()nt~3ct Labof;3tory Pmurclrn (Cl.P) 

l:aboraloriE!s. 

Tier II datal validation 1'cIllc,wing EPA I~eg ion I Gulide,line,s WelS; condLIc:t,ed by T1NUS for m!llells, 

\fOCs, SVOCs, PCBs and pesticides, and metals on laboratory data from the~ samplin!g '3v13nl. 

Tier III data validation was performed by EPI\ tor the dioxins data. results, Data validation 

FtI02B4:3D 4-21 Tetra T«:h NUS, Inc, 
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I"E!sultE!d in the, qualification of som'9 dalcl. (~ u alificalion of dat;a is d'9scribed in dalta vlIlicilition 

rTlE!rno r;anda submittE!ci to EPA. TiE!r I v,alid,ation WclS pEelfonne,d on the ()I' water quality 

parmne,ters dat;a for thes'! sCirnplE!s (sulf ide,s, TOC, Clnd alklilinity). 

Som,! c:mnpouncis ha,ve, estimated v.aluE!!' or raisEed dotec:tion limits d~le! to blank ':;l)l1lclrnirmti()11 

or dilutions. OllE!!'clll, the d,e'lel WE!re, f()und to bE! ()f sulfic:iEmt andl acceptable! qUcllity to b'3 USE!d 

for ~"e pUrpOSE!S of qUclrltifiE!d risk: analysis undEer thE! Hisk Ass'9ssmE!I1t Guidance for SIJp'erlund 

(fV\I3S) dO':;lJmE!nt anl:j its arllEmdrTIEmts. 

Table 4-13 presents Cl summclry Ell' ttl!! ~Iroundwate,r re'5ull:s. This tab lo is SE!parElted into III'OUps 

cl, b, C, and d, leach provi.dlin!~ dam from the diffEere!nt contaminant llrcrups (dio;<ins, VOCs, 

SVOC,s/PCBsJI:l<9sticide!s, and metals), rElspE!divE!ly. The flrs,t pallE3 ()f !~WUp presents results of 

sample,s oollt3clte!d in FEebrumy :2001 , clnd t1"e re,m.ainciE!r ,of that tal:>:!e! pr,es·ents ttle re!sults frorn 

analillsis of samples c:crlie!C:t,ed in AUQlust 2001 . Fi!lur<! 4·'12 depic;ts I()calii'lns of s,!le,c:tled 

contaminants d'3tEIC:ted in 9roundwlli:e,r a,s. cilescribEed in . this SE3E;t.i()n. The, c()ntaminclnts 

pn3s'3ntE!d on Fi!~um 4-12wE!re S'eIE!eted loasled 011 I'rlequencyof dE!tection in ~Iroundwate!r and 

othEer rnedia, clnd basled on c:crncE!I1tr,eti,ons de,tE3cte,d. CmnpletE! 'analytical rEesulits fm 111,e 

grolJI1dwClter sample!s 'COIl,9c:tE!ci an! present'3d in AplP,endix D of this te,chnical IIT1mnorandum. 

As notE!d in ·ttIE! s()il discussion , dioxins are! .1 ~Iroup of :anthropC)III!l1ic chemical compounds 

f'orrnE!C1 liS by-products tl1rclu!~I' a nUmbE!! of actilliti,es inc~udin~1 c:ornbustioln, o~rtain types of 

h'~rbicide! IT1cU1ul'Elc~urE!, chlo,rine! blE!aching ,)f pulp and paper, :and ()ln e!r industri:al pmCE!SSE!!;. 

Table 4·.ficl pl'l9s'9nts a surnrnary of the, dioxin c:ornpclllncis det'3C'te!d in the !~rowldwatE~r sample,s, 

coliectEed CIS part 01' ttlE! sauro! errea inve,stigEltion. 

As discussml in S'9l;tion 4.1, the~e are! al numb'9r clf re,latE!d cornpou.nds knoYin ciS diElxins .and 

furcrns that are! dE!tectable! by the analytic:;11 I11lethoci usod for this pmjed. This discussion 

focusl~s ,)n 2,:3,i',B-TCDD, which is be!lieve,d to be! the rnost toxic, and which was found 

rE!pEeate,ally in ~Iroundlwate!r 1ll1d soil at this silte •. 

r~ro:2!"'3D 4-22 Tetra Tech "'US. Il"u:. 
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As shown in Table: 4-8al, .2,:I,7,8·.rCDD wa.s cleIE~c;ted at trace c:onc:Emtrations in sampl13s 

coll13cted fmm wells MVV-I) 1 S, MW··02S,and IVIW-02:S and MW··OHS dUlil1'9 both FEibrua:ry and 

IluIJlU:st 2001:, Tram com:ent.r:atiIJ l1s wen3 nEIClr or below '1 I) picograrns pe:r lite r (P~I/I)(palts pl3r 

qumJlillion). Tr.ace concentlcltkiriS WE,rEi cll:so d'3tt3l:te:cI durin!l August in samples talmn fnJ lTI 

shallow wEil ls IVIW-08S, and GEe-6, and from dee:p wI,lIs MW-02D, IVIW-04D, and M'N-07'D. 

2,3','7,B-TCIJD was not dE3tedE3d in bl,droc:~: weill's I~r offsitEI wI,lIs , with one 1,)(cE,ption: a treIC:E! of 

:!,3,l,B-TCIJD was detI3d:e~cI in thE, sample: tell 'EIIl from MW-12E1. In MW..OSS, .2 ,:l,7 ,I3..rCDD was 

dE:tectE!d cit a concEllll:ra tion 01' 4:1130 POll. Othlll: dioxins and furam: wmealso de:tl3ctEicl in this 

samplEi, pl'Ovidi'n~1 a 'rEG! of 4,400 PIli!. 

The c:ornpouncl 'I , <~,.4,!i,7,I3..hmmchlom(~l ti)[ernthe!f113 (HeX) was also sought in thl3 di())cin 

analysis. HeX was requested as an additil111al t.arget compound for EPA Mettlod 8290 (diox.in 

and furans analysis). 110'0'11311131', bl3calJsle thElle i:s 11i~ cmnrnerciail standard availablEI for th is 

cornpound, it was agreed that the laboratory report HCX as a "tentatively identif ied compound" 

(TIC) and: :approxim:atE! th" id,entificati ons and c:Clnc~~ntrations" However, HCX ",I,as not found as 

a T.lC in any of thl3 grounclwatEil smnp,II3:; collectl3d in F'ebruary or AIJgusl: 2001 . 

\fOCs clEitectE,d in groundwater sarnplE!!; c:Cllle:c~13al are sIJmrnari z.e:cI cln Table 4-Bb. VOCs in 

9roul1dv.'Clter all the site WI3!'E! domin:atEid IllI th e, pmsEmc;l~ of tetrclc:hlorc~3the:nE! (pe E) and 

tric:hloroI3thE!11E3 (TCE). Both clf the'se, chlminated \lOC!;, as well as various other VOG:;, WE!l'e 

found at low to modl3rclte c;oncl,nt~ati ons in Illcln)' of the, we:llls that wefl~ screene:cl in thl3 shallow 

Cl\/E3rburden in h istOrically elc:tivEi arE3aS Clf the l;itE!. TheosEiweolis inc:lude MW-O:3S, MW-Cl€iS, IVIVIl

07'S, M'W~O:3S , MW·mIS. 

The hi ~ghest concentrcltiCins of VOCs detI31::1:e:cl WE!l'e, fou nd at MW-05S, with peE at a 

c0l103ntra,ticn of €i1 ,000 ug/l. (;tther \lOCs de,tl~I::1!eid in samples fmm th is we:!1 inc:IiJded cis- 1 , ~~

dichloroethene ('1200 ug/l) , methyl acetate (430 ug/I), and TCE (2500 ug/l). Other VOCs may 

hell/E! be'e:n prl3slml ,in this well, but WE!re liI(Elly ()b!;c:un~d by tlll3 hi!~h qlJantitation limits due, to thl~ 

elevated concentration of PGE. 
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Elellah!d conc4!ntrations of peE WE!re~ also notElcl in MW-02M (1"10 uoll) MW-02D (7'00 uIIII) 

MVI/-1~1[) (220 ugll) anel MW-13Ei (:140 u~,II). L.c'w conc;E!Iltr.ations of TeE and PCE W43rEl noted in 

:s;amples colh3cte,eI from MW-()4S, MVI/-04El clnel MW··()4D, at the. south e~ncl of the !5li)urc~! area. 

These nnd i n~,!. suggest tl113 rnOllenl4ml: o'f this contclrninant tCI t~lE! SOLlth witih ~,rounlclw;a llelr 1'I4)W ;as 

dis,c:uISise,c1 ·elsElw'her43 in this s'3e!ioI1. 

SVOCs, pesticiciElsIPCl3s c1e~tectod in groundwater sample,s eolh3,::1:e!C1 from thE! site are, 

sumlTlari,:E!d in Talbl'3 4··8c;. Few SVOCs wena dI3tElc;ted, and, with a fe,w l!xGE3ptiol1s, those 

de,tlecle.c1 W'3rE! found at tmeEI c;e,nc:E!Iltrati')l1s, ciS, disclJSSE3d b1310w. No pesticich!slPCIBs we~re 

fc)und in the !~mundwalt'3r samples. 

EIE!\/Ilted conc:entration:> of a, chl()fin;atE'c1 phEmol1 compound r<3ported als. 2,4,fi-tri chloro,pher lcll 

wer,e dE!tec:t'3d in IlI'ClUndwatE!!' colh3,::1:e,clfrom MW·()!)S (2S100 ugll). MW-()!)S is the, s;ame wlell in 

which thE~ highest c.()I1C43nl:rations of peE and TCE we·r,e found, clnel is U1E3 localtioln whene 

2,4,5-trichlorophenol was reported in soils. 2,4,6-Trichlorophenol was not clet,eote.>d in samples 

e;olle,e;ted at alhEI!' we,lIs, with th'3 E~xc;e~pticlr1 of MW··OB (:2 uOIl) , W'3l1 to the sou'ltI of MW··O!i. MW·· 

05S also WclS th'3 ()nly loc:ation whE3re, a rE3lat'3d cOl11pmmd, 2,4··c1iclhlclrophe,ne,l, was dE!tectI3d, 

alttlolJ!lh at a mueh lowe,r c:cmc:ent.r;alion (60 IJgll). 

Sin03 b()th :2,4,5-tric:tlh)/'()phI3l101: and :1,4,13··trichl()l'CIptionol lam ismne,r c:Cirnpouncis v.~th thE! sam'e 

ml!$$, th'3 only ciitf,erE!nc:o in I~IE! cll1alysis ii. th e, netEmtic)ll time,. Th,e srTlall clHflemncI3 1)1' 0.1 

minut,es in the r<3IElrlti()n time,s is 13ia$ily obi.curE!d by a ISlrge pe,slk: r,esullinll fmm the hi!~h 

conl:;<3ntration. ThE3 fact th;at th'3 2,4)5 iSOmE!r was r,eportEICI in the soil sclrnplE3s, .and thE! :;~,4,1) 

iSOnll3r wa$ repc'rtml in the. ground·,,>,clt,er SamplE!S lIncll!rsc:eores thE. sirnilari~( bE!twE!13I1 the, two. 

l\dditic>I1al valid;a:lion work woul.cl be rElq lJined to d,etmmine, which iSOnll3r is actually oc:c:urring at 

the site. 

E:lellatE3d c:onC:Emt:~ati ons 01' a 1:;<)rnp()lJnd c:cIlIE!d C:clprol,!ctalm was I'Clund in ()nE3 clE!ep well, M'Iit

1OB (~:~I() u\JlI). Caprolac:t.am (ee;!'I" NO) i,s ;a oompound used in the m;anuf,u::1l.me ·of nylon 

rTlultifilclmenl. In its m·anufil,::1.u.red ifmm, it is a whitE3, hygroSDOpic:, clys,talline, solid or leane,t 

rTlclterialthat is hi!~l1 l y solubl,e in watE!r. Physk:al prop'3rtiEIS include,: bp" 'I!lO"f; mp :: 700 f; mol 

wI :, 113.16; a,ncl IO~1 K.,w:: -O.1' ~1 (I::F'A 1£188) . Pmsoncl3 Clf c:aprClI;ac'larn in IVIW-1 DB is notable, 

FW);18431) Tetm "TI!CJ1 NUS, IriC. 
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mostly because of the elevated concentration detected, and the location of this well at the 

northem end of the site. Because this compound was not detected in any of the wells within the 

source area yet was found in the northem perimeter well , its occurrence suggests prior 

manufacture or use of this compound on properties hydraulica lly upgradient (to the north) of the 

site. 

()l:hE~r SV()Cs in ~Iroundwal:er includl3d tral~3 and low concentl'aticll1l; of bis(:2-ethyl, 

hE,~:yl)phtha latE~ , dl3tEIc:ted 'It three Sh;3111IJW oVlerburdEln wl3l1s (1~IW-01 S, MW,(),IS, and MW-Oa.S) 

and one deep overburdem wl311 (MW-13D). SVOCs also includeld trace conc.entrations of two 

P}I,H compounds, detected at MW-05S, MW-06S and MW ()8S, and trace concentrations of 

4-methylphenol at MW-05S, MW-07S, and MW-OBS. 

Metals 

The metals detected in groundwater samples collected fmm the sae are summarized in Table 4, 

8d . Most data wem found 10 be within nonmal elements for overburden and bedrock aquifers, 

although somB notable OCCUrreIrlCE!S am desGlibl3d bellm/II: 

LI3,3d, previously detl3cted at 131evated concentrations in the soi ls, was found at only slightly 

elevated concentrations in the groLlndwater. These included both the filterBd (2" ug/I)and 

unfiltered (37 ugll) samples collected from MW-03S in August, 2001, and the filtered (2.3 ugll) 

and unfiltered (17 ug/l) samples collected from MW-08 in February, 2001 . Lower, but detectable 

concentrations (below 5 ug/I) of lead were detected in water samples collected at MW-OBS and 

MW-09S in August 2001 . 

Nickel was also found at elevated concentrations in gmundv.'at,er at specific ,locations. At 

MW-10D, nickel was found in field duplicate samples at conoentrations between 153 to 158 ug/l 

(unfiltered) and 14510 152 ug/l (filtered). Nickel was also found at a concentration of B2 .6 ugll 

in the filtered s,lmple collected from MW··13B. Also found in the filtered sample from MW-138 

well was ,In elevated concentration of chromium (114 ug/I). However, thBSB findings were not 

supported by the results of the unfiltered samples which showed no detections of either metal. 

The presence of lead and nickel at the concentrations found does not pose an immediate threat, 

as the groundwater classification in this area is GB nol usable for potable purposes without 
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tre;:lt'lTlElnt H<l'wl~vl~r, the prElsEmcE~ of the 1~le,valtI3d CIJnDentlations of IE~alj in !;tmllc)w ()\mrburden 

aqlJif,er cit thet sour'De al'Et!! indic:cltes le,ac:hilng of lead into thE! ~lrounclwatE!1'. Thl~ pre,s,enC:Et of 

nickel in the d,eep overburclE!n wl311 cit IVIW-10 is notablE!, primi31i ly be,caILlse, caprolac:tam ~y;as 

f'o~lnci in the blsdrock WI!II cit 1~lis location. Thet elevalBd nickel at Ihe, IC)(:<llions of IIJIWc 1:3 and 

MW-'1O, but nowl1e,r,e 131se, on tt11~ source, all3a, mi!lhl supp<=,rt the possibml!y of CI c:ontaminant 

sourC:Et intnJdi n~1 'from tll13 EtCiSt. 

Conceptual Ccmtaminanlt Fle,w \IV'itl'! Gmuncllw:at"l" 

SitE! bOlin!~ logs, suggles,1 Ih e,re is al dire,c:t hydmulic c()nnl3ction bet....een thl3 oVl3rburole,n and 

bE,clrock be,ne'elth much ()j' tll,e site. Thl!mfoIl3, shall()w fr;:lc:tums in tll13 schist, gnE!iss, and 

granite mall Clc;t as palhways for rnovin!l (:ontaminianis frorn it1e, ove,rburd,en into the, be,drock. 

Howevef, it app,e,am tlll~ bl!(jrcoc:~: fractures gene,rally have srnall ap,ertur,es Clnd tr.lI1smil smelll tei 

nE'~ll i~lible! qualntitie,s of waler. IVImec,ve,r, Illle borehole, flowrnetl3r alnd p;:lc:ke,r le,st datal indicatE! 

most of tlll~ f low in ~"e bE!drcoc:~: is rElStrictE!d tlJ the upper '! .5 to '10 feet o'f rock. 

ThE!re, do not app,ear to be stron~1 ve,rtical hydraulic: g~ad ietnts within ttlE! source a"e,a drivin~1 

dissolved contamination into the, de,e,p ove'rbunj,en, ()r into or out of the, rocl~, DNAPL (DE!nSE! 

Non-A,qlJE!OUS Ph;asl~ Li'qllicl) lTIay be ;a rnor,e si~gnil'k:anl soun::l~ of !lrCOur1dwalt~r contalTIin.ation in 

litlE! de,e'povert)lJl"dEm a,nd bedmck. VI/he,n a DIIIAPL is spille,d on the, grmmd l;ulf,ace or m leased: 

benealtlh it, thl~ liqlJidwili mi!lrclte dO\lI/Tlw.ard Ihl1O'U~lh the unsatul<:lted zone, tlJwalrd thE! w.ater 

telble, prirnarill' b~' ,gmvity-driv'e,n flow. Ilf thl~ DINlAPL rE!ac;l1l~s the walter table" it will continlJ,e to 

me)"E! downwClrd Ihrc'u~lh the water column IJnde,r IlhE! influ,ence of WSlvil:y, l11i!~mtin!l latE!rCllly 

alor1\1 ~le top of any low pI3rme'albil'ity units it e!n(~JlIntE!rS ale)l1!l the wSly. [)O'",,'I'IWi31"c! mi~lration 

may ce';:IS!e, if thE' low pl~ITneability sl:r,atum is! cont inuolJs; othE!lwise, the DNAPL. will ElVE!I1tLlcllly 

spill OVI~I" its Elcl!ll! <lInd oontinue :to mig~3tE! downward. SinCE! tll,e din~ction of DNlJIPL tr.ansport is 

dri"Em primarily by !~rCl\'ity and thE! occurmnCI! of m latively hi!lh clnd low p'3rrneabilily fe,aturles, ,it 

mayor may not coindde, with thE! di re'ction 'iYf gnJundwate,r flow. 

fls cle,sc:ribE!d in SI!I;l:i()n 4.4.:3, ttmre' appe,ars tc' be, a contcllninant soun::le nE!iar M''''-OS. This is 

like ly to c()nsl:ill,ltI3 CI DIllAPL, sinc:et tletrachloroe,the,nE! (PCE) conc:e,ntmti()ns in the, gmundwClter 

cit this IOI:<ltiClll e,xc€,e,d 40 pl!rC:E!nt ()f its pure ph,ase' solutlility. If a sLl~flde'nt qu;aIT~ly ,of PCI::-J;ch 

liquid was n~leas,e,cI in this areal, IJIIIAPL may haveaccumulatled at tlh,e base of ~he bedrock 

vEille,y approximate,ly 200 fl!I!1: we,st cof MVV-O!5, Over time, patrt or elll ,:>'1 th'3 DIIlAPL ac:cumulatin!~ 
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in til is top,)gmphic low ITlclY h.,ve! enterc,d the, beelrock, providE!d th e fl'CIGturc, oplenin~ls w,m! 

SlJfficil31Ttly widE,. The! other cont.,minants detl3l;te,d in the! WalE!r at MW-OSS induded TeE, 

tric:hloropilI31101, and some dioxins. 

Wate,r level inforrrl1ltion from the! piE,;Wme!t,er!; sind ttl" surfacE! watm stEl tions indicatE! that th'3rEl 

is a hydrml lic: prc3s:sum from thE! rive,r into the :aquifer, certainly during: hi~lh wailer periods, Imel 

this elppears to reverse, dUlin!~ low w:atm periods. Howeve,r, this dynelmie:, while it would not 

wholly pre,ve,nt contaminant migration from thE! s,hallClw overburden at tll'3 source! a,r,ea into the, 

rivElf, it may dimct thelt contaminatiem tl)w'srcls the mc:m",ay dischelrge CrE!Ellc to Elast or south of 

the SOIJrce! ama. 

F)CE concentrations in MW··02D, MW-13D anel MW-13EJ (well 1:0 ttl" southeast of IVIW-O~5) WElfe 

tl igh, but not high enough to infer the presence of a nearby DNAPL source,. I-Ioweller, records 

indicatl3 that dnJ1TIs and contmninate,cl s'oils WI3Ir"E1 rc!lTIOVE!d duri n~1 construc:tion of 111'3 C,entre,clal'3 

Mlml)r buildin!~, and ttll3:>13 may have tprmriously be,e!n another source for oontamin:ati,)n in this 

an,a. 

ElclSE!d em the information availabl,e to dclte, these wel ls, particuLarly 'MW-13, are, likely liJ b,e 

interc:I,pting dissolvEld groundwater Gonlalnninsltion migratinl~ south,e'<lstwalrd Ih rough :lhEI bedrock 

vallE,y <Ind shallow be,drock through :lhEl souti1,eastward f low of th e! grcJlJndwclter ciS describe,d in 

Sections 4.4.1 and 4,4,2 of Ih i:; re!port VIlhe!ti1er thElre is a s i n~II,e large source of <thEIS!1 

c(mtarninants oli9inatinll ne,ar MVV-()!5S, or W1):II"IElrs are! or were! pn3S13nt ,at ttle c:urmnt ICIC:Elticln of 

the, Ce,ntmdale, iVlanor Bu ild il1!J, or within the Im()'rTl<llies identifiE,d by the ge'ophllsics, is unknown 

at this time. 

OthElr :sl1'3ill)W gmlJndwater wl3ils e:ontained ]()we,r CIlnc"ntrationsof PCEand 1)·ltlElr 

contaminants. This I<3S:SI,r contamination is like ly to be I-elated 10 other Clisp'Jsa l actions and 

rn.ay not bl' dimctlll rc!lallad to tne, SI)lJ rGE! that appears to bEl pnesenl at MW-·OSS. 
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This sec1ion presents a summary of the findings 01' tile Source Area Investigation. These 

findings am ba:sl3d on thE! data collectml dUling Ulis irlVEHitilJation, tal~13ll in context with thE! 

findings of previously p'Jblished reports regfJrding the Source Area. 

Crllorinated VOCs, paliiculal1y trichloroethene (TeE) and tetrachlol'Oethene (PCE) were found in 

thE! shallow soils Clnd 'fill in thE! I:>CJrings instllIlE!d. The highest I:;lJno3ntrations of these 

contaminants were found in the Shallow overoun:len soils at MW··05. In addition, t;richloroph,e,nol 

(Tep) was found at elmrated,1:;l)nCI3ntrations in s·oils at this location as WE!II. Other c:CIntaminants, 

including dlloroethalll3, toluene, PAHs, phenols" phthallates, and PCBs wen3 dE!tedE!d at V;31;IJUS 

IOG<ltions in soils aCI'(ISS 'lhE! SOU,rCI3 area.. DilJxins WE!l'e 'found cit ()f' IJlelow 1 ppb in shallow soils, 

;3lthough ;3t MVIf-05, the 2,3,l,8·TCDD clil)xin W,3S d'3f:elctl!d at 20 ppb. ~lE!J(achloro:K;3I1thEmE!, a 

related compound '....2150 also tenta'tiveliy identified at elevated concentrations in soils at this location. 

MW..05 WfJS insta.lled south of the Bmolt Village building in order to determine a possible source of 

TeE and peE found in wate,r..to-\Iapor diffwlion s<lIrnplE!rs installE!d in thE! se,dirne,nt Illf U11~ ri'll!r 

(USGS, 2000). Results from these devices did SUCCfJssfuily direc.t this investigation to the location 

of a hot spot, but oUll3r elmmted contmTl inmlt 113vla,ls detE!ct.e,el at other locations on sitl! did not 

palticularly correlate to other C'.ontarninant sourr;es. 

2/:I,7,8-TCDD was detected at trace r,;()nCf~ntrations in groundwater sr~rnples cfJlle!.1ed from 

srmllow and dE!ep oVEHburden wEllls, clnel f l'(lm one bedl'()cl~ vv131.1, IMVV-12EI. HI)'....e!~'Elr, tl1.e mos.t 

notable C'.onc.entl'7dtiofl was in the salmple collected from !lAW-05S, where 2,3,7,B-TCDD was 

detE!c:tlad 03\ a concentration of 4.1 ng/l (pmts pier trillion). Other dioxins and furans ware also 

detected in this sample, pmvieling a TE(.l of 4.4 n~111. 

\lOCs in 9l'C1undwatE!r at the sitl~ wen! dOlTl inate!d by U"e pmsEmc:e of peE and TeE. 801:1'1 of 

these dllorinated VOCs, as well as various otl1er \lOCs, were found at low to moderate 

concEmtrations in many of til'e wells that WI!rEI screened in Ull3 shallow Clvmburden in historically 

active arfJa.s on the site, but highest col1cemlralions again were found in MW-·OfjS, sDul1l of the 
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Brook Villa!~19 building. Elevated C'Alncentrations of peE were, aliso note,d in deep wl911s to the 

souln 19ast of MW-.oS. 

Tric:hloroph,al1ol (Tep) W<lS also deted.3d alt elevated conce·ntrntions in In e, !lrclundwater 

c:cllle,c:t'9d at MW-05S. II is nOIE!d thalt 2,4,5-lrichlorophenol W~lli mpclrted in soil sarnples 

collEleled a,nci 2,4,6-llichlclrophe:ncll wa's rtaported in Ihl~ !lroundwal4ar SamplE!S c:oIIE!c:t,ed from 

MVV-05S. The,se, s,Bmples \I\Ien~ aln~l ly:~.ed Ily diffl~reI1IIElbs, but thE!re arE! strong similalitil9s in the 

isome,rs. TI1'ey haVE~ Il1e same mass, Clnd 11119 only not'lble difiFE!renC:E' beiliveen ITle!m is limiled to 

Ihe re,\·enlion timE!s (0.1 minull~s) during ,analysis. The, diffElrenc:e! in 11119 retlmtilJn tirnes is 19i3sily 

o1JsclJmd by a lar!~19 po,ll< r,esultin(j frClm the' hi9h COrlCElI1tr,ation, Bind one, ITUlY hElVe! ea,sily bl919n 

mi:st~l.mn fllt' ttm 01l1er. 

Elevaltl3d I:;lJl109ntra:lions of el c:ompound called clIprOlelctam was fOLmd in one deep, northem 

plalimElter bEldroc:k. we,ll, MW-10B (490 lJ!lll). Calprcllactmn (CnH I1 NO) is al D:>mpolJl1d wiEld in the 

ITI<II1Ufclc:turl~ clf nylon multifilclrnent. The, DompolJnd lll'Cls no,1 dE!te'Ct19d in imy of ttl!! wl~II!; within 

Ihl9 source arml, Bind ther'9:tore' th is oC;C:lIrnmCI9 SU£I~'E!sts prior manlJfac:turl~ IJ r use IJI this 

cornpc,und on propE!rtie,s, l1ydmulic<llIy upgradie,nt (to the' north) . 

Subsurface Imils at the !;itE! alne lal'lll!ly GOl11pose,d of silty sands Clnd g ~av,els. ThE!SE! o,ve rli>urdlm 

mElt,erials, dl,ll'EIC~13 'ri~'9d dUlrit19 the insti311a1iol1 of Ifll! bClrin(js alr,e not liklely to net.lrd migrati()n of 

contcll11inanls, whoettmrttlE!Y a,re dissolve,cI in ~,rounct,y,atE!r IJr be,in9 cmTieicl as immi:sl;ibll! liquid:s. 

ThE!re' is ,3 fi ll layer present a!t most loc:altiorls. Valric,us ccmentmtions of contal'l'linants III/Elre' found 

witl, in this fi ll laYEII', but only lOne si9nmCan! "hot spot" was found, alt MW-05. B'3,c3use thl3 

oVl9rbul'clE!11 WelS IClrge,ly homogenous, no distinct pmfe,rential migratilOn paUl S we,r,e identified. 

ThE! e,I'9v,atEld c:clnC:E!ntrations ()f PCE, TeE, TCP, as wl311 detec119d concI911trations of ciil:>xins in 

groundwater, are co-loc<lltI9d with ,3 grollrldwatl!1' mound th,lt seems to ble prE!liE!nt in this ,anea 

dlJring most Oftt1E! ye'8Ir. Wl119thE!r ITIE! mOlJnd and thE! cont'3minant se,t ,Ire, n91!at'3d is un'known, 

but th,e rTlCiund may tJ<1 in1'luel1cing thl! flow path of the 1;IJITtellnirHlnts, ,at this loc:altiCin slightly, ciS 

tl119 westward grClcii,ent from Um mound t() MW..O!j al;1:s agalin:st an eastward grCllindwatl9r flow 

gra,clil9nt that pmsEmts itSI31f dllring periocls of high rivE!r stElges. 
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SUIf.ace !~130physic:C11 surveys comluctE!d ~It the! site indicate 'lhE! pr·esence 0'1 severa! subsurfacel 

anomaliEls. Th,3S13 anomalie,s may con'els;~H:lI"ld to rnatI31~:a'ls; in ttlEl fill that is pI31'Vasivli! Llnd,3r thl3 

sourc:el area (up to 8 to 10 fl3et thick). This fill has bel3n identified in records land historil::al ale ria! 

phatogmphs. Ei~lseld on pri()r geophysical, da,t:~ , Weston (1 B~IH) speculal:elcl ~nat .1 si!~n iflc:atnt 

paleochannel may be present in the s.ubsurl'ace matelials that would provide a preferential 

pathwa:yfor cont:aminants clissolve!el in ~lra~lnclw:atE!l . Gl30physic:al dalel fre,rn this l;ourC:EI clr·ea 

investigation cou.ld not verify tile presence of such a channel. However, while data from borings 

do klclicato tl1at tllle Emtirel geolo!~ic: via!lh3Y is (:omprised of a $e!riels of paleochannells llepalrated 

by sand and silty s.md, it dOl3S not apP,3:ar ttl.~t IhElre, is any identifiabl13 pref'31'Elnticli p.al:tlw:~ys far 

ground wa,ler to flow through trle overburden. 

The bedrock. evaluations indicate that the .source area is. situated above a north-south trending 

bl3droc:k veilley. ThElre! an3 two low points in Ithi:s vllllelY, at eIE!Vation:> of le!ss, than 20 f,eet msl. 

One low is 10c:ale!cI under ttlel Narragansett Elec:tric right of way, wiest of Brook Villag,e and the! 

li\l13r. The other low i.s laC<:lltI31:l IJnder tne, CI3I1tredah3 Manor build in!~ and the wetland ar,ea 

beltwelEln the 13nds of Gre,vE!rand St131i!m Stna·ets. A lclrge bedwck knell) is loc:Clted undell" thEI 

Centrr;dale M'anor South Parking Lot and Cap Area '1. Bedroc:k undr;( thr; sile is predominatr;ly 

sc:hi:>i:, Clnd CI gr.anite l'ornmt:ion appears in Clrlel bor·in~1 anel in an outc:rClP to the 110rthe!clst of thEI 

site. 

I=mc:tures in thl3 schist slnik,e northwEI~;t land dip runs :260 
- 35° down in CI northI3:as'l diliEIC:tiori. 

Fractures in the grr~nit·e are more variable, with some similar to those in the schis,t,. but others 

stri~;irlg northeast, and dipping steeply s:outhea,s.t. Til,: blldrCId; evaluate!el seeml9d to cany litHe! 

Walf)r, particulwly in the dfJeper z.ones tested. 

G roundwelt.er flow appear:> to be from nCll1h to south with an E'Clsterty trend during high river 

water ElIIElnts. This was particu larty Elvid·ent during sil~nifiC:.lnt rain HlIEmts in thc3 spring of 2001. 

Groundwater clischar!~les to th,3 rac:e!way dischar!~le c;rE,e~, c:ons:isl:elntly, and Sl31ems to h:a\lle an 

exchange with the ri,ver, accepting water d.uring high water r;'{rmt5, and IrJ,sing water to the river 

dUling rnor,e clly p,eriods. 

Groundwate!r flow through thEl clelE!p oVElrbu..,:len :and bl3dmcl< bmlElal:h thl~ l1()1them cllld c:entral 

portions of'thE! site is gl3nemlly to the S(lulthElclSt, clncl th,3 emsterty comp(ml~nt to flow climinishElS 

as groundwater reaches Cap Area 'I. 
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Based on observations frolTI the eight well clusters during quiescent conditions, il appears there 

are no strong', PE!lvcl5:ive, downw,anJ vetrtical gradiE!I1ts thllt could drive: diss()lved contaminants 

fmrn tl"e shallow subsurface· throug:ht the overburden 'Bild int" the' bedn'lCl~ lit thEl site'. '" small 

dowm,.,ard gradient within the overburden was detected at MW-02,and slTIall downward 

gradi,ents bE!tWE!E!I1 th e: aiE!E:P oVElrburden and be,clrock WE,re obser~'ed ,at MW-4 and IVIW-10. 

Otl1,erwisEl, the: gmdie,nt:s WEerEl nat or upw:ard. 

The av,emg,e groumlwat,er vE:h:)dty in the shallow ov,erburclen i:s EestilTlelted at 0.21 Wd. The 

,avem!~,e IIE!locity in the: deeper C>lImbLlrden is ,estimelted Ito be more t~leln twiGE! as felsl (0.:55 fVd) 

and the avemge velocity in the bedrock. is e'stirnated to be faster still (approximately 2'1 f1/d). 

The difference in average groundwater velocity bel"..een the shallow and deep overburden is 

primadly due, to 1I"e diftElrience in rne:.. n hydraulic condu':ti'lit)l. Th.e rnuch hi~,hElr velodty in the 

be:drock, oIe:s:pite its relatively low hydraulic conductivity, is dUE! to its lower ,.ft-ectiv,e porOSity. 

Site: boring logs suggest the,re is a direct I1lldrelulic: conne!(~ion tlE!twE!E!11 the, oVE:rburd'enand 

bE!drcc:k. be:neath mlJch of the site. Th,etefone, shallow fractlJre:s in Ihe schist, gne,iss, alnd 

granite may ad as pathways fllr moving contaminants from the overburden into tl'l~ bedrocl,. 

However, it llpp,e,ars II". bE!droc:k. fracture!s gene,r.ally tlmlE! sm:a'il elpmtUrElS an cl tralnsmit srnall to 

rtEl!lli!IibIEl quantiliEl!; Clf watEl!. M()re:oVE!r, the bon~Mle: flowrnelt~r and packer lest delta indicatE! 

most of the flow in the bedrock examined is restlicted to the upper 2.5 to 10 feet tll' rock . 

The presence! of the high concentrations of the contaminants at the' particular location of MW· 

O!5S is unexpillined by Ihe, 'flndings ami fI.viE:W of the! hisloric";ll reconls. Then. wene no bllliE!d 

objElcts found in the' vicinity during the' geophysical stUdies, and th,are is no I,nown upgradie:nt 

source. Most of the disposal noted in the air photos is to ttle south and easl of this location. 

Then. eire: anecdotal lirlciications thall a disch;argE! pip1e from a rnanul'alc~lU'ring pmCE!SS may havEe 

once b,een pre:se:nt at th is IOE::'lti()n, howe!vE!r, this was 11,,1 confinTled by any fi rst hand ;3CCOIJnts, 

Thene d" n'3t "'ppE!ar to Ille strong \/,ertic;cd hydmulic gradiEents within Ih.. source elre'a driving 

diss()lved contelrnination into th.e dE~I!P o"E!lt'lirden and into 01; o,ut of' thE! rock, HClw••\/,er, thElre 

appears. 10 be' a contarninant source ne,ar MW-·OS. Concentrations indicate that there, is liI<elly to 

be DNAPL at this location, although none was detected. If a sufficient quantity of peE-rich 
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liquid was n~le,ase~d in this 'lI'E~a, DNAiPl. may have accumulatE~d at th;~ i),as'a 'J'f the bedn)I;I< 

valley approximately 200 feet lNest of MW-05, Ilnder the Na.rra,gansett Ele(:tric l'l.OW, Over time" 

P<lIt or all of thl~ DNAPL accumulating in this topo!~raphic low may h,avle 1~ITte~fed thl~ bEldroc:k" 

pmvided the fral;ture openin!lS w;em suffidently wide, ThE!se~ fmctunes could have canied the 

c:ontaminants to th ;~ sc)uthealst toward th;e MW·13 and IVIV\i'-02 d ust"l'r!;, whe~re peE and TC:E 

were also detec1.ed at rnodr~rate concrmlrations, 

F'irlCllly, historical rec:ords i n(jicat;~ dn.llns andl contarninclted soils WElre~ remllved durin9 the 

cons!i1Jction of the CentrE!dale Manor building. These rnatelia'ls, or thE! other anomalies nearby 

may r,aJve or may still constitute other conlamin,ant sourc'as impacting the wells at the, M\I\I~02 

and MW..1:l dustlei'S:, !Ba,sed on the infonnllltion available to el.,te, the,se, wells , particulmly 

MW·'I:3, aria likely to be, interc;epting di'ssolv,ed !~roundwalt;ar cc,ntamina,tic,n migra:ting 

southeastward through tJ'l 'e bedrod: valley and shallow bedrock tilrough the southeastward flow 

of the groundwater. Wheth'er there is a single large source, of these 'D:lntaminants Originating 

ne'ar MW..O!iS, or if lothel!' s;)urc:Ell; ana (If wen~ pre~se~nt EllsewhElre" is unknown at this time, 

Other shallow groundwater wfJlls c.ontained lower concentrations of peE and other 

contaminants, This: ciistribution of I,essler contmninati;)n is like,ly 1(1 be related to localiz,ed 

dispO!;,1I a;::t:iol1s across thel site" and may not bE~ directly nei.2lted to th;e source, suspeclEed ne,~r 

MW..OSS.. 
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Tj~IBL!E I -'I (",mt'd) 
J.A.R. BIEADSP,o,(;E R.ESULTS 
D~:AFT 'TIECHNICAL MIEMOltQ,NDUM SOllRGIE ~IFUOJ' INVIES'TI GATIO~I 

CENTRI:[)j~UE M,~NOF: IRESOTFIATIOM PROJEC:T SIIlE 
NCJnTH PR()VIDE,NGIE, IUlOm, ISLJINI) 
p,o,GI, 2 OF 6 

46.0 0 .0 0 .(; 
48.0 1O.(I 0.0 Q.e 

0.0 o.e 
o. 
o. 
a. 

!i(I.O 0 .(1 0.0 

10.0 5Hi.2 16. 

7. 
18.' 9. 

18.0 20.a 

2.8 

o. 
!2. a. , o. 

o. 
2 . 

. a., 
30.0 32. 0.(1 o.{ 
:lfl.O I 0.0 o. 

II I (1 .0 0.1 
! I I 0.0 

I 'It I 11: 
'lEi. I 'II I a.!i 1. 

o.e ,!.e o. 
,!.e 'I.e 119. 
4.1 <i.IJ 
Ei .O 11.0 NS 
II I (I.e >153.0 N5 

12' BGS 1 1:2.0 I !lO. C 

Elf1 - Bedrclck, IEOB - End o,r 13'lrin~" EIGS - Eiel()w G"luncl 5ul'1\."" 

~ 

- I 

' 

' 
" 



HoElLE 4·1 (c;o'nt'd) 
J,AR HI:AOSPJI,C:E RESUL.l'Si 
DRAFT TECHNICAl. MEM ORANDlJM .. SOUR.Cf; ,AREA IIliVESTIGATION 
CENTREOALE MANOR HESOTAATIOlli Pf!OJE'.CT SITE 
~IOlrrH PROVIDENCE, RHO[IE, ISl.,lINI) 
PAGE :3 OF'IS 

Tc,p 

2.a 
4. 
'.0 

1 1: . !111. 2:: .a 

b ""~, Z2' BGS 

14.0 16.() 9.6 
15.0 1,9.0 4 1. , 
·I.a:w,o 2.B.!1 

/!.O 10. . O.C 0. 
10.0 12. 0.0 O. 
'1: . '14. O.ll 

11 119 O. 
11 20 O. 
:W.I :i:!. 0.1: 

:4. B. 
o. 
1.( 

.0 3i.O o. 
34. o. 

4 i.G , 
'14.0 'lEU] 0. (1 

48.0 o. 

0.6 

o. 
D.E' 

115. 
10. 

5 . , 

6 .0 
1. 

3.6
4.:3 1 

ElF! • Bedrock, EOB· End "I' Boring, EIGS . Belo'w GrC)lmd SUIt"". 

' 

' 

' 

· 

' 

· 



TA.!l:LE 4··' (con't'd) 
J.AR HE,II.DSP'AGI: RE:SlIl.TS 
DRAI'T TECHNICAL MEMORANDUM SOUI!,t~E AREA INVESTIGATION 
GENTREClt,LE: MtlNOR I~ESIDTRATION PIWJI::CT SI'TIE 
NOR:TH PIROIVIOENCE', FtHOOE ISLII.NCI 
I',II.GE <I Of' I, 

Top FlC PIE> 

110 NS 
:2.0 NS 

99.5 
4 .9 2: . l 

16:.() 1e,() i',) O. 

~!i2:0=:=113=GI=S==!~===:=:1:1;8:'~()~=::===iq~~~~I===:=:::;O!'~"lJj~:=:::=:::::::~D~I,,~O.==';==.I.=;==t 
10 0, 0, 

11 

8 .() 

10 () 

11 i ,() 

18 .0 
20,() 
n ,() 

34 ,() 
360 
38.0 
40. 
4.: . 
4-
41 
48. 

50.0 
52.0 

1 , 
'14,0 

';,0 

2EI.O 
1.0 

10,1) 
1: !, I) 

1: U) 
20,0 

!,O 

40 .. 

52,.0 
54,.0 

"lELa 

;m,Q 

1 CI, . 

43 .0 

.C 

.~I 

151 

5. 
0 .. 

0.0 
0,0 
0,0 
·1.1 
(), 8 

0, 

4!. 
0, 5 
1, 
1, 
:2, 
1.4 
3, 
1. 0 
1.0 
1,0 
1 

;~, 

CI. 
1 
1,6 
1.4 

1.1 
(),a 

CI,D 
CI.D 
(I , D 

(1,0 

0, 

0. 
0,0 

I3R B"d:"'''~:, E.OE) End of Bori n!~, BGS ,. B elow Ground Surf21ce 

':' I' 

' 

-

~ 

· 

· 

" 

- ·· 



HIli!.!: 4·1 ,(c,elnt'dl) 
J,AH HEiUISl'J~CE nJ:SUl.TS 
DRJ.\FT TECHNICAL MEJIIIOHANDUM SOURCE AREA INVESTlGATIO" 
CENTFtH)J~UE MAiNOR FiE,S(lTIt~'TION PR:O.IE'CT SI1iI, 
NOHlrti PROVIDE'NCIE IRHClIl!: Im..i~I~11l 

PAGE 5 OFt; 

j I 1 DeD'tt1 IF.etl 1 I 1 (ppm) II l,\1'ell Scores" 

5:2.0 054.0 0.0 0.1 

! .59' IIGS 540.0 56.0 1 5 O.C 

12 D.O 0.0 0.0 
2.0 4.' 0.0 0.0 
4,,0 6' 0.0 O. 
i.O 
.0 1(1 

'11.0 1.0 

1f 
19.( 0.1 0.0 

2: oli o. 

1.0 

1'-.----. ..;. <I~::;oj;~;;.J--_--:;;IO!~:.;;.1---·-·--·t..':~..:-7.i.~ t------.---.--,;;~~ •• ::;.~ 
'L . ,~'K~i~ O~ ._~',"~f,f"o~I- I~l.<[;O~1-_. ~O' Il~

5251 BGS ,.- 4EI.I) Se[D 0.0 D.I] 

, <lEi' 8GS 

o. 
4. I 

10" 
12.0 
'14.0 

. 0 
23.0 
34.1 
315.
38' 

Ill.

1 . I 
14. 

34.0 

40.0 

I I 

2,,5 
1 . 

0.0 NSI 
NSI 

Hi NSI 
0.5 0.5 

1,:' S. . 

""" "'1.-1. 1 

ElR .. Bedrock, 1:08 - E"d ,,1' Bmj">I, 13135 - B"IO'/I' Ground Sur1'ac,e 

-
I 

" 

' 

. " , 
__ ___ .. ____ ________ _________ .. 1 

' 

' 

' 



TABLE. 4·1 (con't'd) 
JAFt HEJl,DS"j~C E FU,8IJLTS 
[)f~~1FT TE.OINICt,l. ME'MORMIDUM • SOURCE AI~IEA INVESTIGATION 
GiENTREDAI.E MANOR HIESOTRATION PHOJfCT SIT,IE 
NOIUH IPRGtVliDENc:e:, FtHODE ISLANel 
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Well De plh (1'".,11 II 
Tl)pF 1[1 PIIJ 

0.0 2.0 100 .(1 '1.0 
:2.0 4.0 6~;!i 0 0 .0 
4.08.0 24!l0 O.E' 
8.0 10.0 7.1 0.7' 

10.0 12.0 6.3 O.S 
14. 1.e 1. 
Hi. 1.'1 O. 
IB. 1.8 O. 
22 0.0 0.5 
24 .0 26.0 1.0 8.0 
~6. '.2 

�r-.----~~:~:~;I~-----·-~:~~::~------·--,';I~ISCl:~·------·--·--~:~~::~I I~~[ .. ;~.!~j,. 
3:1.03 0.0 "em' "",,;~, 
31l.0 31>.0 0.1 0.2. 

38.0 41 00 .0 0.'1 
40.0 4:0.0 0.0 . 
42.0 'I. D.O 0.0 

53' BGS 4'1.0 4fLO 4 .!l '1.2 

O. 2. 0.9 0.0 
:2. ·4. 1 :51).2 0.0 
4. 6. 718.6 5.3 
B.O 8.0 393.9 OJ 
1.0 JO:. 5 1. 

o. 
O. e 
o.e 
0.0 
,,4 
I . ;j 

.Il 
1.13 

0.4 
0.9 

2. 
1. 
OJ 

8Ft - Bedrock, EOB - End 01: BI)li n~l, EIGS - Below Ground Surface' 

I 

. 

· 
' 

' 

;I 

· ' 

' 

~ 



NSampi Nvmbe! 

!1&mp;e Loca~c" 
IDaie Sampltd 

'.nt8IVi1i 
~ldenti!iCf 
I 
IlDia;;in Analysis !HG!!(O! 

II .2,3,4,6,7.a.HpCDD 

Ul,1.3,4,6,7,a.H;>CDF 

81,2,3,4.1 .8,9-HpCDF 

11' ,2.3,"', 7 8-~CtJ\J 
81,2,3, • • 7,S-HxCDF 

.' ,2,3.6.7.8-I-hCOO 
Ul ,2,J,6,7,8-HxCOF 

;1 ,2,3,7,8,9-I-tlCOO 

Dl.2.:!..1.8.9-HxCDF 

n ;·2.3 7.8.P~DD 

!1 .2.J.1.8 P@(;OF 

},,-iCX 
1I-l,3.!!.5.7.8.HxCDF 

!p,3,4,7,e peeDF 

!",3.7.a.TCDD 

fp ,3.7.8-1 CDF 
I 
IOCDD 

Ire"F 
lre"""< 
ftT otal HpCOO 

f~ota' HpCDF 

IVoral HxCOO 

1 "" H>COF 
!jT(!ffi! p@cOO 

H1' 09! PeCDf 

IjT09! Te DD 

~'T I reDF 
liT ~k:~ EquMlency 

CM-SO-M'vVCi -Dl02 I 

MWOl 

,ml!J2OOO 
1 0 2.0 

I Nooc I 

I 

26.71 

10.! 

,~ 
OOj 

'I 
t.

2, 1 

a.oj 
O.S; 

0.41 

0.31 

i 
2.81 

2' 

5,61 

5c'[ 

2O' j 

171 

I 
53 81 

2O
";,91 
",1.41 

1.81 
59.71 

8", 

2S.9J 

.", 

TABLE 4·2a 
SUMMARY OF DETECTED D!OXINS AND FURANS iN SUBSURFACE SOiLS 

DRAFT TECHNiCAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENiREDALE MANOR RESTORATION PROJECT SITE 

NORTH PROVIDENCE, RHODE ISLAND 

CM·SO-M'vVCi ..{\2(l4 I ICM so.M'; w'O i -Q406 ICM-SO-M· ..... O • ..{)f.()6 ICM"SO'M' .... 02..0204 

MWOl MiN01 IMWO I MW02 1 

,ml!J2OOO 1, 212812000 1 , 7f28rJ.(»J 1115120(" 

12 0 • . 0 14 0 60 16,0-8.0 2.o-.t.O 

I I 
I N~ Jono INone IN ....... I I' .•. .• I I 

I I i 1 

45,5 I 91.6 I 59.1 I 7,e 

15.2 EMpc l 42,4 I 224 I 57 

U 1.5 vi 2. JI 1.1 I EMPc C.8C U 

L 0 90 Ul 0.57 EMPCI O.4G J O.GOI u 
1 .7[ I .. , I 2.7 ) O.SS , 

EMPC 3 .• I 3.4 I 2.2 J O.S; , 
. ••• I .2 1 Loi , O.7<i J 

U 0. vi 22 JI 1.' 
, 0.60 U 

U 0.701 :.;1 0.80 0.30 U 0.40 U 

U 151EMr-c l 0'" Ul 0.20 u 0.40 U 

U 26' EMPc l 0 30 :.;1 u i C U 0.301 U 

""i 17. 2 J 23.4 JI 857 .! INA 
J .9 I 4.

I 1.81 J " J 

EMPC 76 I 1.5 J, 0.63 " 0.51 J ,- .1 , .. I 2 .• 11 .5 

.2 I 1 4 EMPC I 0,62 EMPC 0.661 J 

297 J / 6 I . 66 , 47.91 

20 " 113 I 72.2 JI " 
, 

N! I NAI NAi NA N.A 

88.5 JI H e JI 118 J 15.5 J , 
12.4 I '" JI 73.2 .1 102 , 

J 332 Jl 25.1 A. i4.2 )1 3.3 J 

J 91.31 JI 91.9 }1 39 0 , HU J , 
7.9i ,I 2. JI 1.5 , 0,40 U 

USI , I 89.0 JI 24.6 , 25.1 , 
J 10601 . ;Z , I 3. JI 1\ 6 , 
, 

233! , 24.0 , I 90 JI ; 3.0 , 
. 11001 I 579 A •. ., .Jl 12.331 , 

U- NQI: d&tacted; UJ Detection bm:t apprOXimate, J QVilnllta!!o!'1 apprOXimate, 

CM·SQ-M\·"02-0406 I 

MW02 J 
''''''''''' 

I 

• . ().6.0 I 

f ield Dup CM SO- I 
MW02~OO I 

I 

1 6
U.S! 

O 8~L J 

oa91EMPC 
1.51 J 

,,1 J 

1.nl J 
, .f .• J 

0.30 U 

043 EMPC 

0 20 u 

!lSI J 

3.11 , 
1,5 i J 

sa ij 

2.6 i 
92.ei 

9.3 1 , 
I NA 

3O.sl ,I 

2521 J 

9.91 , 
.s C! , 

1.4 1 J 

57 !'!. , 
59 !'!. , 
"'··1 , 
71 .0 J 

'IS From diivtion an::!r-~. R- Rejected; NA- Hut if\ilrzed; EMP<";. Estlmated M aAimiJm Pm; ibj8 COncentraQon: r e.'EB EqufpmentlTrip bfank eoot3minOlbon 

CM·SO-UU~ J 
MW02 J 
l1flnOO1 j 
• . ().6,0 1 
Field Dup. CM-SO I 
M'W02-0406 I 

J 
I 

14.6 J 
i l.4 J 
056 .:'l 
0.

1.' Jj 
0 .. Jj 

t.> ,I 
.0 .:1 

0 20 

020 

0.20 

,06 j 
2.4 oil 

0.98 EMFCJ 

86.0 I 
" I 

85.4 I 
7.7 A 

NAI 

25' JI 

20 .• A 
7.1 J/ 

37 a , I 

1.3 JI 

45.8 .:1 
87.6 .:1 
:no JI 

68.0 oil 

-

~ · ~ 

· 

~ 

· 

_ -

' . ~ 

-

' 

. 

. 

-

~ 

" 

' 

'" 

' 

' 

~ 

. 
'" 

' 

~ 

~ 
~ 
~ 

' ' 

_ 

" 

'" 

· 

~ 

~ _ 

~ 
' 

-

~ 

' 

-

, ~ 

-
~ 

' 



TABLE 4-2a (cont.) 
SUMMARY OF DETECTED DIOXINS AND FURANS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTOR.e.TION PROJECT SITE 
NORTH PROVIDENCE, RHODE !SLAND 
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IfSampie Nymbfij CM·SQ M\N02 0S0B ICM-.so-MW02 OS10 cM-SO-MW02 1820 ICM-8Q.MW03-0406 I ICM 50 M\'V03-()At'lll 

1f::S8!'T!pl~ LOCi!!t!O<1 MW02 IMW02 MW02 IMWOO I IMW03 
I 
UJatQ Samp~ 1/Sf2001 I 11I5l2001 I 1/!>'2001 In127!2OOQ I 12n112OOO 
I 

i 1.4 0-6 0 "n~! 6~0 18.0 10.0 18 0.20.0 I 6.0.80 
I 
II i I I I Itx: identifier "one I lr.l"" .. """" 

I .. ,~~. I i Nc'" r··" 1'- I 
I~klld" A~J;tysl. (NG.'XO) I I i I 
111 .2.3.4J~ 7 ,8-HpCDO H7 I 0.81 J 060 ul -'b l l 3H 
111 ,2,3,4.6,7.;.HpCDF 126 I 0.23 J 03D ul 7.71 ,. 
1112'1."7ACU-I i.6 u l 0.10 u 040 Ul 0 901 u " I . .. , .. , , .p...LW" 

111 ,2, 3,4,7,8-tb:COO '0 u l 0.10 U 030 Ul o.so l u 1 .• 

111,2,3.U ,8=HxCDf 2.11 J I 0.060 u 0.20 Ul 3.61 I 3 .• 

Ih 3,S.7.e-H;£OO 1.31 ,I 010 U 0.30 Ul 2 61 J ! 2.1 

111 .2.3.e.7.fHblCoF 1. ,I OOM U 020 Ul 211 JI 2.0 

lh .2.3. 7.G.S-Hl(COO 10 Vi 0'0 u 0.30 vI ? 31 J 2.2 

111 .2,3,7,B.S-H.-COF 0.80 Ul 0. 10 V 0.30 Vi 0.40 Vi 1.2 

1l1.2,3,7,8-P~DD 0.10 I 0 101 V 0.20 vi , 0 J 3 .• ~, 

l,i.2,3,7,B.PeCDF 16.8 EMPc\ 0090 V 0.20 V 0.201 u OSO 

I~cx NAI NA NA 15.7j J . ", 

1i1,3,4.6.7,8-HxCDF 2.S JI 00901 UI 0.20 u 3.1j I 3.1 
I 

J! 0090i u ul J i 112.~,4.7 8-peerJ l.3 0.20 2.3 1 .9 
I 
1!2·3,],!-Tc.....no 652 I 1.11 0.20 Vi iS9! I r1J' 
1t2.3,7.e-TCOf 1. I 0.201 J .'. "I 4.51 I " IbeaD 110 I " J 13 ul 3i7 JI 240 

IPCOF 10. I 0.30 V U Ul ,., J I lA.4 

f'"vDDtF& "AI NA ~.:A I 1"".1 
Jtratai HpCOD 320 'I ,.sl , 060 U 89,1 J I '5 • 

1fT 0011 HpCOF 21.6 ;1 0.231 , 0.'10 U 19 11 .)1 16.5 

1fT utal HxCDD 9.0 I I J 0.30 U , I JI 28.S 

Irotal HxCDF 411 ,3 'I 0. 421 , 0.20 VI ,,"- A 523 

Itr utal peeoo 070 UI 1.0' J 0.20 tJi .'1 ,] 15.5 

Itrobll PeCOF 55.5 J I V.It
, 020 UI wI,! 192 

Il lotal TeDO 68 Ji 2.S J 0.20 v i 199j Jj 90' 

Biotal TCOF 34' JI 0 72 J 0:>;) EMPCI 12.°1 Jj . 0.1 

& l O~ity Equivill~r.e-; 67.99 J i 1.13, , 000 VI HIOI A 9t5,27 

u- NO! detvcil!d. UJ Detaetic."'i ti;rn:: iiwivl(lmate, J- QJi!!fI~ljoo ~OUrNIl

CM-SO-MWCM·Q2Q.1 1 !CM.SO-MW04-04OA 

MW04 I IMWQ.4 I 
6112QOO1 I ISl1?!2001 

'iO-4.0 ..l 1".Q...(j .0 

Notlii 
I 

..l 
1 

I I i 

I iii{ . .i 0.50 

j3 1 I 039 

U 6.7J I 030 

u 5.01 JI O.W 

22.0j I 0.20 

J iQ.4 j I 030 

J 14_0 j I 0.20 

EMPC 13.tsj I 0.30 

U 3.11 J 0.20 

3.8' J 0.20 

V O.SOI U, 020 , 153.31' 'I 

1 I 020 

e~l i 0. 10 

• 7SGI II 0.55 
._ . 1 
I :J I I 0.20 

J 4521 I 2.7 

J 1U31 I 0.60 

NAI I NAI 

J 2311 A. O.SO 

J 2281 ,I 0.39 , 1191 ,I 0.

J ""I ,I 0.20 

J "81 A 020 

J 2nl " 0 .10 

J, 8001 $J 0.81 

J1 1UI JE!3 020 

J 7001 
I 00039 

J; . From dilutiOn !ne:!~!!; Fl- Rofed;.o: NA Nor analyzed; EMPC- EstJmated M&)(lm::m ~..$ibie ConcenntJon: ren:a· EqUiplTl6f'iVTriP blank ... nln!.t.'c!1 

U 

E .. PC 

U 

U 

U 

u 

u 

Vi 

V 

V 

V 

NA 

u 

V 

u 

V 

V 

U 

NA 

UJ 

EMPC 

EMPC 

VJ 

VJ 

UJ 

EMPC 

VJ 

J 

-

· · · - · · 

-

· 

__ 
· " 

, _ 

~ . 
' - - - -- _ 

' 

, ~ , _ 

' 

" _ 

~ .~ 
, ' 

' " 

' " '" " 

' 

' 

_ 

' 

- " , 

" · ~~ 



TABLE 4-2a (cont.) 
SUMMARY OF DETECTED DiOX!NS AND FUPAriS iN SUBSURFACE SOilS 
DRAfT TECHN!CAL MEMOPANOUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTOR~TION PROJECT SiTE 
NORTH PROVIDENCE, RHODE ISLAND 
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tCM-SO MvV05-.o2V4 I ICM·8Q.MW{)5.00)6 ICM·SQ f.oIW05-00iO ICM 5O-M\N05-1Q12 

lM'yVOS L lNiW05 IMWG5 1r.~W05 

IDate Sampled 1&i12l200i i jS!lB12"v01 16I1M'i:U1 I I6IHV200i I IS/15s'2CIIJ1 IGil9t.lOO1 I6iH!!2001 

12.0-4.0 I 14.0-50 18.0-10.0 11D.(\..120 

I I I I 
INofie I 

INnne 
L, 

I'>IOM I INOrl9 
I! I IFieid Dup. CM ::iO--- ,Fi!"1d CUD LM I 
I-.- ki ,.;~ I~ , 1,',," '0'-0',02 Iso l"'A';:" n, ' I 1~~--·-,_,·,_"e_'c- rl,,o 1- -t __ "_' _" __________ 1- 1-i' '''"' '~ ~' U_'_tl -+ ____ +-____________ -+ ____ +-____________ -r ____ ---------1----1 
IJDlv;;tn Ar,;:lvsls1"MGlKGl I I r i 1 
'I ." I 

u l 0.7o! ul I I I I I I I I I I 
jI1 .2.3.4.ti,l,8--HpCDD 1.:2, O.SOI vi 12.71 I 61 .9 " U 901 UI Ul JI 
111 .2,3,.4,6.1.B-HpCDF 0851 

.I 0.-101 I 0.301 ul 3AI 11.5 ,J o.SCI UI 0.601 Ul , 
r' ,2.3.~. 7,S,S-HpCDF O ~I VI 0,501 UI 0:301 Ul o,sel vI !.I EMPcl 0,701 vi 0,801 Ul 
11 ,2,3.4,7.S·Hx(;bD 0.301 VI 0.501 VI 0.401 Ul 0.601 vi 2.1 JI 0,701 vi 0,501 Ul 

i ,2,3,!I,7.6-i-tlOf'''''Of 0,201 VI 0.4-51 JJ O.2!l1 Vi 1.C' JI 3.6 J 0..001 ul 0.501 Ul 

.2,3,S.7.6-H.l!CDD 0.301 VI 0,5{}1 VI O.SOI Ul 1.1 1 JI 2~_B J 1.91 JI 17.31 I 

1.2,3,5,7,8-i-b!CDF 0.201 VI 0.301 vi 0.201 Ul 0.671 JI 1.8 J OAOI til O,5O! Ul 

1.2,3.7.8.!H~ il301 UI 0.501 vi 0",1 Vi O.OOiEMPCI 57 J 1.1 1 I lS.a' I 

1.2.3.7.8.9-H:::COF C.2'01 UI 0.301 vi OJOL Ul 0.-401 vI 0.20 VJ o.soL Ul 0,101 Ul 

,ll.2,3.7.8.PeCDD i 0.301 UI a ,wi vi 0.401 ul 0.751 JI 52.2 J 2.eIEMPcl ,.[ I 

. 2,3.7 .a pecoF i 0201 VI 0,421 EM.-.... I 0.301 v i 0401 "I 3.2 EMPq Q54IEMPCI (1701 ut 
, ~""cX \ NAI 1 NA\ I NAI ~o 4~ J\ i3W, J\ 52.2 \ ,I 73'Si ,I 

I I I "I I 

" . ,- .1 I I I 

0.301 ul 0';101 VI 1,01 'I 192 0.501 Vi 

2.71 EHj 4 01 EBI 6951 3E!31 2Q38CI EMPCi 745, ~EBI 
0961 JI I ul I I ,,) J f\93' UPC0.201 t71 I 

4,21 IES' 
I i I I 

803
1 JEol 

It.. I 
" I 361EMPCj not ESI 291 JEB , 

0801 t I I I "J 'I 1.21 ul UI (Hoi UI 5,31 JI .tJl ,) 

NAI N."'-I NAI NAI IFCDOIFS I NA I NAI 

0701 tlJl 0.501 UJI 23.1 1 JESt 0.901 UJI 

OAOI UJI 0.301 UJI 821 JI 42.7 JI O,sol UJI 
I I I I I 

0.501 UJI 0.,,0' u.JI 1251 JI 629 JI 16.01 JI 

Ittatai HxCDF" 0.201 UJI u ~1 JI o.goIEMPCI 3931 JI 2~50 "' 3 . .41 JI 

Q.?:OI Ijj\ 
I UJI 0.201 

Q,4Ql 'JJ( 0.401 UJI 5" I EMI-'C' 314 
Jl \G. \ EM,oct 

I I 
1 I I 

2.7IEMPCI 1.7IEMPCI 24.sl EMPci 9361 J 2.!lIEMPCI 4.1IEMPCI 

C.91! UJI 2.71 JI ... 01 JI 51. J I 1;550 J 6261 JI 

1)201 UJI i .sIEMPCI 0.4S1 UJI 8·°1 
.I 1280 JI 2.51 UJI " 

3 IEMPCI 

0.0251 JI , 2.9! JI 4.01 ,I 1001 JI 2O&.'Y11 JI 1SC! JI "I -, 
u- Not~; Uj- Deiection limit ~pp;oximate, J- Ouantitc;tion approKlfft;!!a; 

','$ From dilution a/'lal)'!>is; R Reject.ed; t.v+,- Not :nafyzed. EMPC· E~maied Ma.ilinmm Possibie Conc@'ntrafion; TP/EB· Equipm<i;-,t!Trip blank contamination 
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TABLE 4-2a (cont.) 
SUMMARY OF DETECTEO DIOXINS AND FURANS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 4 OF 8 

fsarr.ple Number CM SO-Ww'Q6..02OA1 CM-SO-W!OS-DUFGl CM-5Q-M"vV06-0(1); 

~i'rtple Lccatio!l ~NrtO MWOfj M'wV06 

~I. Sampled t2li~ 12/1912O(X) 12119/2000 

I'Itsrval 2.0-4.0 2.0-40 4.0-60 

I FIc'.d Ovp,. e M·50-- Field Ou? CM-OO-

I~"""'''' M'NQS...(INI M\'VUf>.(}2C4 1--
lio~'in "';~i'I~GlKGI I 

1, £.3.~.6,. ,l:I-HpCDO 755 J 45' I '" ,,2.3 .... 6,1.iI-HpCOF 327 J ; , 0 593 
1,2.3,4,7,8J:I-HpCOF 51.0 J 28.7 EMPC 73 
'.2,3,4,7,8-tUCDO i7.2 J 11O 5. 
l ,2,J ,4.7,3-HxCOF 127 J ." I •. " 
.2,3,fi,7,a...HllCOO SA8 J 37.3 20.3 

1.1,3,S, 7.S HxCDf ~(\ J 34.3 J 15.7 

i ,2,3.7 ,8.9·HlCCDD 58. J 3S 7 17.4 

1.2.3.7,8,9-HYGOF .2 UJ 2. U 0.30 U 
1,2,3,7.8-Pf!COD 16.5 ., 11 .7 . , 
1.2.3.7,; PeCOF Q R R 

~X nG J 1!!.:i J NA 

.3 .• ,6,; ,B-Hrl:.1JF 437 J 327 140 

3 ~.7 ,EI-P6CDF .0.3 J 23.0 .. , 
,3,7.S-rCDD ,.3 J "'" I " .~.7,&-TCDF 53.7 J 52.6 11.0 

peDO e~20 J$ 5310 J$ 1010 J 

per-- 953 J 700 J 140 J 

rcOOlF, NA NA "" 
otai HpCDD 1390 J 909 J 34. J 

total HpCDF 731; J <29 ., "2 J 

ola! Hl!COO 340 J 383 J 290 J 

Total HICOF >10 J '60 J 152 J 

WiIPcCDO 16.S J go, J 53. , J 

otaJ PwCOF :!33 JS 306 J 375 J 

ot&! lCOO "" J 322 J 79.1 J 

rota!TCOF 538 J$ 31S J$ "', J 

oJICltj EQL.!Mliency 284 J 25l J 27.5 J 

CM-SQ.t.t/.;06-Q6OO CM-SO-~.{Llriu7-0J0.4 

~/'JOO MoN07 

12i1!VlQOO i2l21!2000 

6.o-a.0 31)-.41) 

None 1_· 
I 

11. 1 '05 
32.2 32~ 

'0 J 20 
27 J " 18.7 •• 
•• .3 

78 2.8 

8. t< 

030 u 0.20 

3 .1 ,I " R 

"" 83.3 

••• 3.S 

4.6 J I. • 

0.84 EMPC <1 7 

• . 1 2.8 

663 J 68. 

'Ii J 51 .5 

NA 

'82 J 211 

8-4.7 J "8 

119 J 55.8 

79.3 J 68.7 

". J 9.9 

'" , 47.9 

11 .2 J '" 225 J 30.2 

13.7 J <23 

u ,.Jot da!~ed; UJ- Delectlon 11",11 iiiPpto:::imatfl. J. auantill!ltioo apprOXimate . 

CM-SO-MW07-0406 ICM SQ-M"N07.()608 J 
tJr.N07 Pt.f'."/iJ7 I 
12,'21f2QOO 12i21ncoo J 

1-4.0 ... fLO 6.G-S.O J 
1-. I ,,_ I 

I 

J 
\70 0.43 (MpS 
• . 7 a i.f, J~ 

J 0 .• 0 U 030 '!l 
J 0.23 J .21) Ul 

J \4 JB 097 JBj 

047 J 020 Ul 

J 0.S5 JB 0.46 JB 

J 0 •• EMPC 020 Ul 

U U."X\ U 0.20 U 

J 0.20 U 020 U 

R 0.20 tJ 0" I 
J "" N. .... j 

J 072 J 0.21 EMPCI 

J 056 EMPC 0.32 

$ 40.'3 3.1 i 
0.61 J 0 .49 Ji 

J ". I 7.1 .;81 

JIl. i C.W ul 

NA NA NAI 

J :\80 0.97 EMPCI 

J i-4.9 EMPC 1.' I 

J 7.5 EMPC 2.0 EMP9 

J 15.1 EMPC 3 2 EM~J 
J 0.20 U G.81 EMPCJ 
., ''0 EMPC 3'~ 

JS 43.1 EMPCI 3.< EMP<j 
J 24.6 EMPC 1.9 MP9 
J NA NAI 

• 1$ - from dilutIon analysis;: R- Re;.eted; NA.- Not Bnil!;200: EI,4PC- Estim31ed MlI."(!ffillffi PC$sibie Cooc:en~tion: TB!EB- Equ~nVTrip bl~nic cQ!',iamination 
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TABLE 4~2a (corrt.) 
SUMMARY OF DETECTED DIOXiNS AND FURANS It--l SUBSURFACE SOILS 
DR4FT TECHN!CAL MEMOP.ANDUM SOURCE AREA iNVESTIGATiONS 
CENTREOALE MANOR RESTOR4TION PROJECT SiTE 
NORTH PROVIDE~~CE1 RHODE ISLAND 
PAGE 5 OF 8 

= Ic"M-50-M .... V08-{)102 i !cM-SO-MW06-0204 jCM SO-OUPQ2 icM-SC»'W08--04Q6 ICM.SO-iv1\o\IQ8-06Q8 I IO.4-S0 MWG'"'~ ! ICM-SO-M'.AJ09-101 , IFmple Number I -... . uti I 

1M\~oa 1 1 IMWOS 
I ! . 1 

!.'.lW09 I LIsa".p!& LccatiOii I IM'w"-J08 IMW08 1M'¥"oa f 'MVV09 
I 1 1 

11 '2J26/2f1C1J 
1 . I W I 

I I ' 2/1 Sl2(lQ(j I 
i€ &Impled 1 12i2612OOG I I 121iS.'2i'XXJ 112t76!2000 '12rz6.'2000 I Ii 2,11 BI2OOC! I 

~nt""V1!! 11.G-20 1 12D·~ O I 12.0 40 I 14.0-60 1 15.(>,,8.0 1 14.0--60 I ,IOu-nO I I I I 1 I IField O!JP, eM-SC-
I 

1 1 I I I I I II I I )F;;:; id Dup. CM-SO- I I I I I I 1 I IPc lGei"!tifier lNona 1 1~·1Woa-0204 I INone 
I 

INone I INc.;;! INone I I 1M'''''08 0204 I 1 1 I I I 

LloiC::dn Aii~!ysli (NGj~QJ I I I I I I I I I 1 1 I 1 I I 
I I I I I 1 I I I I I 
I 

I I I I I I I I I I I I I 
U'2'l:4S"RH r-DD I 11501 

I 33 91 I 
36.71 I 2nl I I I 16.11 ,I 0.601 JI 111 , .w, .. 1.-' PL. I I 

1 I I 
tSI JI "I 

l!l .2,3.4,S,I.8-HpCDF 1 I 
1\3.51 I .IS! 27. .. 1 1.5! vi 5~1 I 7501 I 3.71 jS! 1.71 ,I 

I I "I 
11 2'> 4--O"'H .... DF 1 SO.SI 

I 2,1 .I 2_91 JI 0.451 JI 
I I 

171 JI 0201 Ul 11, ..... J ,c.w p0 , I 'I il.!ol UI 
»,.2.3.4.7.Ei-HxCDD I 20.31 I 0. 721 0.B3! EMPcl OAol ul 0401 VI OJ01 UJI 0201 UI 

I I 
7.31 _I I I 6.1 0711 vi ", .2.3A,7.B-HxCDF I 2401 I 11,1_51 I o~:1 Jel 111 J81 ,I 

I '1 01 1 I I I I 
1.11 0_201 vi jl.2.3,f;,"],6-HwCOO I 72.21 I 2 "IEMPCI vi C.4°1 UI ,I 2.-4' JI 01 1 I I I 

. I I S_3! · G:~I ul I 52.6l I 5.r,\ I JIll t,·2tJl ul ,I II \ ,'2,l.~,7 .6-h..'-(C.ot= Sc.2~ I '.0, ~I 1 I I I I .I I 
oc1Ol 0.201 I H1 ;2. 3." 8 ~DO I 1351 I 3.71 JI , ,I ,I 073, 0.401 Lli VI 'I "I ~I ~1.2.3 . .,,8.9-H~DF 

I 
3_51 

I I I 
Ul 0_301 0.201 wi I I I ul CAlli UI 0.3O( 0 ;;01 Ul 0.201 VI 

!b.2.3.7.R-PeCOO 
I n,l ., 

I 
1.11 ,I 0.301 ul I 1 I I I I OAnl ul 0.301 Ul t61 JI 0.201 UI I I I 

01 
I I I 

1I, .2,3,7.B.PeCDF I 1. 61 ul 0.301 ul o 2U1 0' 0.201 vi 0301 ul I RI I RI 

IIHex 
I 

I I I NAI I NP,! I I I I I I NAI I I I N'~'I 35201 JI 3.171 JI 
Ib,3,4.6.7.8-HxCDF 

I I NAI I I I I I I I I I 1031 
I 5.1 1 J I 0.30' Ul 3.01 0.i91 JI I 5.8\ I 0.571 JI JI 

IR.3,4.7,e.peCDF 54.31 I elEMPd 3.71 "I Q.79 JI Q 301 ul 181EMPCI O.29!EMPCI 
II 

';7.91 

L. I -'I 
I I I I I I I I 

31 1 1 ul 25·°1 I !lV.7.S-TCDD I 381 I 0_751 JI 1:1.3°1 715(l1 51 
II I I I I I I I I 

1.71 I 0.201 ul iO.21 JI 0 .671 EM"',_· I 112.:3.7.8- TCDF ';1.51 I 2.2! I c.n IEMPC! II I EI 
I I 1021 J . I 

IIOCDD 555C! 1831 I 11361 I 5S71 I "'QI JI 6_4 1 II 
II I I I I I I I 

08ul :1 1">-1 I I Uri 

IbCoF 3411 I 533
1 

I 45.11 I 1! II 46.9\ ,II O_52!EM~1 
II I I 

NAI 
I ')"1 '1 

I NAI \r>e:DDlFs I i'-!.'" I NAI I "AI I I "AI ! NAI 
J 1 I~ -, I I~ -I I .\ I I 

6141 
I I I I 34.SI JI 0.601 JI I~Otdi HpcDO 21601 I I 70_31 I 557! I 3.11 I 

I ,.HI I I I SO.SI JI I UJI I~ oIiji HpCDF 9<1<11 I I 12~1 I 6.31 I 1.71 I 19
1 I I I I I I 

11.2' UJ I Ifotai HxCDD A5B1 I 2441 I 3171EMPC 4.01 EMI"'c;I o.!ol UI UJI 2.3, 

l,fOtal HxCDF 1290''''Mpcl 1151 eMPCI 7.ol I 3.11I:MPC\ 
., 

,I 3_ 71 UJj ~mEMPCI 72.11 "I IL- 1 I I O ~'EMPcl 0391 U~\ Urotal PaCDD 2151~MPC1 10.7!EMPCj C.30l Uj 5.51 ,I 
3.3IEMPCI 01 

l~otalPi!ICDF I I 
2BslEMPci 126IEMPC1 4.5IEMPCI 53_11 .1 4.61 UJ! 2950 EMPC' 262ItMPCI 0 

I,: mal TeDO 2141EMPCI 7_2h:.MPCI I 141 Q_liS\ 7ml J51 25.'1 "I 
I~ctal TeDF 

I 1 9'1 I 
2!DIEMPCI 

I 
64 31 .1 I I 

e5601 u PCr 
455iEMPCI 5241EMPC( 7IEM~CI 'I 0 B5! lIJI It ... '- b" 1 ,.. I 

71601 
I I 1~;J(iciiY F"qulvo;lcncy I NAt I NAI I NAI I NAI .1 

I I NAI I I 'I 25.31 JI , 
I' 

u- Nai d!9l:ec,id: UJ Delj;(;1ion limit approxirniite; J- Quaniliztion approXlmlllC; 

1$ From dilutioo iJnsl;'Si!.; R- Re;t!<.."'L<>d; ~~A· Not analyzed; EMPC E~!)malo?d Ma:;imum Possibi@Con .. :antraticn. TalES- Equipmen!!Trip blank contamination 
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T p.aLE 4-2a (cont.) 
SUMMARY OF DETECTED D!OXINS AND FURANS IN SUBSURFACE SOILS 
DP.AFT TECHNICAL MEMOP.At~OUM SOURCE AREA !NVESTiGATIONS 
CE~JTREDALE MANOR RESTORA.TION PROJECT SITE 
NORTH PROVIDENCE, RHODE iSLAND 
PAGE 6, OF a 

l;sample Number CM·SO MwU-Oi02 I ICM SQ..OUPm 01(n I JCM..so.J,.f'Nl04..Q~ CM·SO-MW14..ij608 CM-SO MW'15Q-\;204 i C",-so-"wl50 O<06 J JCM.SO DUP.05 

IjSarr~ location ....... t< I JMWT4 I f~JiAt'l MIN,. MWll: ..... I MW150 I l~l#i50 

!~~Samplad 7/1Y.2001 I 17;1:\12001 I 1711312001 17113,'"2001 81712001 I 817/2001 I 
1"'12001 I 

""-
1.0-' 0 1 1 C-2 0 I 12.0-4.0 16 O-B O 2.0-1.0 1";.0-6.0 1 I"~ iJ..6.0 
r\tld Oup. CM-SO- I IFid d Oup. eM·SO

I 
1
N

I Fiokl Dup, CM·SO I jSO-MoN150. Itx Iden!ifIer 
I. I MlNU...Q1 02 I IMW14-OI02 I INone Nono 1 MWl5D-O.tI06 I 10406 

IlolDlOlil A"~ryais (NQiKQI I I I I i 1 I I 

1(1 .'.3.~,6. 7.8-HOICDD 83.51 EO 1121 EBI 3 1 JE81 0.30 u 211 J 87.1:;1 JI ..... 
1\1.2,3.4,6.1.8-Hpeo!= 2851 E8 40 ~1 E51 " JEa 0. 10 u 1.3! J 14.8 IEMpc! 12.3 
I 
111.2.3,4.7.8.9>HpCOf ,.1 JESI 6·'1 J~B I 0'0 u Q.20 U 0.;0 U 221 UJI .9 
11! . 2,3,i 7 e-~ "I JESj I ul 030 Ul 020 U OAO U 1.71 1,.1J 1.8 

Ii! ,2,:"s,4.7.8--h'XCDf 1< .• \ ESI 2O.S ESj on JESI O.O!Xi U 055 J 7.:;01 J 6.6 

II, .2,3,6. 7,S-HxCDD .,1 JED 6.5 Esl 0.40 vi 21 JEB 0.40 U ,~ Uj .1 
H1 ,2,3,6,7,!?rnxcDF 5.21 E" 5.i l EBI 0:>0 u l 0000 u Ci.:iO u l '.1 UJ, 2.7 

11; ,2,3.7.8,9,HxCDO 5_31 Ea s 31 Eol 040 u 0 .20 U 1J40 u "I UJI 1.' 

I t.2.3.1 ,8,9.HlCCDf 0.601 U ul VI 0.30 u 0.10 U 0.301 V 1.31 UJI u 
1, 2,u ,a.peCoo 0 601 u 1 81 VI 030 u 2.2 JE" tUO! u O.90j UJI 0.60 

1,2,3,7,8.PeCDF 2$,3!EMPC 1 41 EMPCI 0.20 u 0.10 V 0 .30 u o50i UJI 0.

w,",cx I ~~A I NAI NA 17.0 J 1 J le_aj J! 58.7 

P.J,4,6.7.8-H£DF 5.il EB 7.8 Esl 0<3 JEB O.:J31 JEB 0.30\ U loi UJ I 2.1 
12.3, 1. a .peCOf B! EB i .81 <BI 020 U 0000 u 0.301 u J2i JI ,. 

1t2,3,?,8-iCOO :; 31 EBI lIi.sl t:.el 2. EB 4.2 fB ao 11 2&IDi Jiil l A70 

11>·'·7,S.TCOf i5.21 EB 20.5 Eel 1.1 EB 1.E EMPC .511 JI 5.71 JI 4 .

ipcDO 6851 EBI 956 Eel 22. fB 0.50 U 2O~ I a13\ JI 50' 
I 

a1.4' Eel HI JI IpeDe EB 107 4.1 JE6 0.<0 U J 35.51 21.4 

fCOO'F, I NA I NAI NA NA INA I NAI 

ctaiHpCOO 1671 JEB '201 JEBI 6.7 JEB 0.30 VJ ' .oi J 1741 JI 125 

ot,ai ~pr..DF 67.01 JEe g,:;.a' .lEel 46 JEB 0.10 VJ Di J 16.01 A. 38.3 

fiitil' Hl!COO 47.21 "D .. ,01 JESI 1.2 JE8 15.3 JEB o ... oi UJ 13.S1 JI;:sl 10.1 

footal~DF 67.41 .JES' 96 ;1 • .'ESI 33..IEe 36.1 JEB 15.sl J 2fel Jl 146 

Jtr Will P::COO 5.31 .lEa 5.·1 JESt 030 VJ ~O 9 JEB 0.401 wi 9.~",pci , .. 
IticQIP 58.011 .lEe U:16! JESI 5,'; JEB 5.9 .lEB 3.01 J 22sJ Jj 8.
I oiJIt reDO 22.al jl 29.31 JI 3.3 JI 0.04 J 81.1 1 , 26;01 J$j ,<so 

w!TCDF 8i.31 JESI 131 JE8t 3 JEB 1.1 JEB l&UJ 36.31 JI 9.
oxie.it-f EqulV3~1tY ... i I J\ " 'L JI '09 J S.6? J 80.31 j l 2600, J I 1500 

u NuI:~: UJ, iimil =pproxim4ite: J. OoJilntitaticr. IIPfVoxlInate. 
~i$ Fro.or; dilllTlon .".Jr:;!s; R R~: rv..- EMPC- &tilT'.:t2(! ~'<imum Pcssibkl Conuntra1lon: TB1E8- EQiiipmentlT rip bI:li"1k COt"Itt'lTIilU!lti-on 

I 

I 

J 

J 

UJ 

IJJI 

'\ 
EMPC! 

U:'] 

v:'] 
UJ( 

UJ I 

UJI 

:!l 
VJ! 

JI 

J" 
JI 

JI 

iJ 
NAI 

.:J 
JI 

.tEB , 
VJ 

J 

j$ 

J 

J 
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· 
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TABLE 4-22 (cont.) 
SUMMARY OF DETECTED DiOXINS AND FURANS IN SUBSURFACE SOILS 
DRAFT TECHN!CAL MEMORANDUM SOURCE AREA iNVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROV!DENCE: RHODE ISLAND 
PAGE 7 OF 8 

1 , I I""'>"'\. I 1 lIS I 
am oc .. ii.:;n Ib,llW1Sn I 15802 1 I ."m I ... uu_ IS803 I Ise03 I .,.,.. r---- II I 

1r-,3,4,7,6-PACOF 
112,3, T,3- TGDO 

1t',3,7,S-TCDF 

IPcDD 

IlpcDOIF:; 
Ihota! H.,GOO 

lIT ota! HxCOD 

IJr ota! PeCOD 

IfTctal TeaD 
1~.:;t.;;iTCOf 

I NAI I I 
0 401 UJ 

;::~d JI 43. f I JI ...... "1 I 
731 I .1 I • I "I 

0,01 ul v"vl 
",, ::11 I 

6.5IEMPCI 6 °1 JI 

su.;' $1 
. 1 

Jtl 910t 

9.41 1 

i3.ol I 10.31 JI 

31501 
I I I 

JSEel 23301 JEBI 

:>/ .91 
1 I I 41.71 JI 

I 
, 

I I 
I .,.1 I NAI 
I "'] I I 

9371 "I. "",I JI I I 
.- '1 

7911 .:~d " I "I ...... ·" 1 "I 
1281 

I 
79.51 " JI 

0301 Ul 22.91 1 
I I 

I I 
I NAI 
I 1 

2.4IEMPCI 
1 I 

1831 JI 
. ,I 

""1 oJ 

,~I JI ,00 I ,I 
-I I "I 

11:' A I 
I ;1 ,1 

'w'~1 JI 11.-;/1 I I 
.~d JI .... wl 131, "I 
~,I 

I n.l . ___ 1 
-I • .'$EAI -I J;at; t11 

~261 ;:nl .I JI "I 
00--01 J\ ~461 I 
::oo:;I.<;ILI JI 

oscl UJ! 
I 

0401 

u- f'.:c!: d..~; UJ Detection limit appuromatt!. j. QUilmtjf.atior! ;!ppro1(imat~; 
.,'$ Frofn dilution a!1"'!~s; R· R!'j@Ct.ed;NA-NotanalyZed;EMP'C-EstmiiladM;mmumPossibleConcentration; TBlE8-

1 251 JI I "I I I vI 
1 41 I ;01 u l 0101 JI v,ul 

0_751 JI 0-101 UI 0.1 01 
I --I .1 I 

127 I u :JU1 "I 0.221 

UI 

EMPcI 
, ,I I OiOI "I 0.0901 '''1 

00,1 I I 
JE:B I 

I 

='1 <"I 5.71 6.41 --I 
I I 

22_01 I 0711 EMPCI 0. 601 
I I I I 
I NAI I NAI I 
I I I I 

96.21 .1 "I JI ,.1 
I I I I ""1 

27.91 ,I n,nl " 0.31 1 
I "I •. • -I 

13 01 .1 
0.201 U.!I O~ "I 

2091 JI ".,., I.:ucrl 0. 291 .. ...... 1'-.. "'I 

0.941 
I 0_1 ,I 0.101 JI V_LVI 1 

.,1 I 0.01 , "I a.lul ·1 JI V.,V' U"I 

13_81 
I :1 O.1:',d JI 

] ,J • ,I I I 
.... ~I JI v "'1 WI 0.601 

15.0\ 
I ,.~I ,I 0.24( JI V.~:n 1 I "I , 

Equipment'Trip blank OCH'ItaminatKm 

-
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TABLE 4-2a (cont.j 
SUMMARY OF DETECTED DIOXINS AND FURANS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA Ir-~VESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE iSLAND 
PAGE 8 OF 8 

tsamP!@ Number CM,s()'S6U3- i020 I II 
Bsemp!e Location SSOJ SSOJ I 

I II 
tp::!e ~mpJed I 

lf9!2001 1/912001 I II 
I~ ..... "_I I 180·100 

I 
It .... ·••· , """0 I II 
I I 

l~idllln!i!lCf I~, .. 
I II 

Ncno I II 
I 

I"·"· II 
1101~J!!n AnalY5ls (NOIKO) I I 

I II 
IIl,2,3.04,6,7,B-HpCOO 03..<1 EMP(; 

I 
0.30 1 UII 

111,2.3.4,6.7.8-HpCOF 020 U 0201 u,1 
1'1,2.3.4,7.s.9-HpCOF 

I 
0.20 U 0.201 UII 

1I~·2,3.-4, 7,8-HlCCDO I 
0.20 U 0201 ull 

!(2,3.U.8-HtCOF 
I 

Q 10 U 0101 ull 
1,1 .2.J,G.7,8-f1xCOO 0.20 1 

I 
u 0201 ull 

i,1,2.3,S.7.B-HxCOF o o l 
I 

U 0,101 ,dI 

l,i .2.3,7,B,9-HxCDD 
I 

0201 u !1201 I,ll 

Ili ,2.3.7.a.9 HxCDF 0.20' 
-I 

U 0.201 ull 
Ili ,2,3,; ,a.peCoD 0.20 u 0.101 ull 
Ih .1.3,7.8-PeCDF 0.10 u (i.iol u,j 
lkox u I u,1 
tp·3,4 ,6 ,7,B'H)l(;Df I 010 tJ 0101 Ull 
Ip·3,t ,7,8-PeCDF I I 

010 U 0,10 1 UII 
Ip,:),?,! TeDO I 0.16 EMPC 0 ,101 uli 
1 ... ·3.7.a-TCOF 0.'0 U 0.0901 UII 

I Ircw 2.9 JES 0791 EBlf 

lpcDF I 
0 62 J 0.501 , ~I 

l,..cDUlFs 
-I 

NA I NAil 

III otil l HpCOD 044 J 0.301 JJJIl 
I ·'1 
IlTotal HpCDF a XI UJ 0201 UJlj 
I 
IITobIl HxCDO O.L'\J U' 0.20 , •• 11 
I WI 
UTotal HxCOF 0.10 UJ 0.101 wI[ 
Itrcul PeCoo 0.201 UJ 0.101 UJiI 
Itr p@(;[Jt- 0.101 UJ 0101 WJI 
ItrOl.:!!! TCOQ 0.161EMPC O.iOI Wli 
l!rotA! TCDF 0781 UJ 0.571 uJji 
ItrO)(i(:ity EQuMlIlen<:y 0161 J 0.00007111 'I 

u N~ cH!!~9(j UJ· Detection 11m!! approximate; J- Quiilntihltion approllimate. 
·IS From dilution analysis; R· Rejected; NA· Not ;analyzed; EMPC Estimated M.;::imum Por..s:b!c Cci'l:::ar.~r3tion TSlES Equ:pmc:':t.'Tr:p blank contamination 

-

~ 

"" 

~ 

' 

_ 

_ 

' 

~ 

-
 : 

- - . · 



IlSamDle Ni.lm r 

I~m"!e Location 
I 
lfoaw Sampled 

1~(!reNal 

II 
II 
!~ i tifi I lOen el 
II 
1~Gt=ifc Or;:!nif: AMfySls 
{iUGtKGI 

Ib , 1,2-rrj( hlor~t~ne 
U Oil;hloroetMi l\l,l 
lit , l Dicnk:roeftriine 

a, ,2,3 Tri:::hlorobenze04i 

01 2,4-Trich!o~-UM 

ii.2.4-1ni'j'~be.z.en. 
iil ,2-Dibromo-3-<:i'l!oropfop!:1WI 
I , 
ri ,2-Dichlof(l~nZllne 

111 ,2-Dichioloethane 

1'1.:;,5-Trimelhylbli'nlene 

II l .3-D hiorcb mzcne 

1l '.4-DtcNoro~n2enc 

·Sutenone 

I~-Ctdcroto!vene 

ll4-cl\lc;;oI.o!rJttr.,e 

!~-Meth't1-2 pentanone 

rf'\Ce!"'" 
!jBi;nzene 

hSfOmom~t,'lanc 
I 
nChlorobr;:-..tene 
I 
fth!o!"oettanA I , 
lleis, ,2-Dio.:hlofoett-dilM 

It:yc!ohel(.lSne 

I tt.'>ttlenzene 

I HeACK:hlomb;..1adiene 

lsopft~:'lb&r-.zene 

TABLE 4-2b 
SUMMARY 01' DETECTED VOLATILE ORGI'.NiC COMPOUNDS IN SUBSURFACE SOilS 

DR6.FT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTOR..t..TiCN PROJECT SITE 

NORTH PROViDENCE, RHODE ISLAND 

CM·sQ-MW01.Q102 I ICM-SO M'W01-0204 CM SO Mv'lOl4t06 I leM 5O-M'vVD! -QG08 '- CM.SO-M'vV02..Q204 I ICM,SO-M'f'';Q2-Q406 

MWOl I iMI .... o1 
12/26,12000 I h 21"2812000 

1.0 2 0 1 12.0- .0 

I I 
I I 
I !r-!om, -. 
I I 
I I 
I I 

>wi eJ 

34~ cJ 

i NAl 
I NAl 

34<"i uI 
I wJ 

".,q ul 
"'01 LA 
3.-101 ul 

I N.A,J 

,,01 VI 

34::1 ul 

3 .. .::i vi 
I ,.:AI 
I (.fA! 

'" ul 

" UvJ 

34 ui 
"I vi 
34 ui 

" ul 

"'01 vI 
3.0101 ci 
3d vi 

I !'-I_A! 

"-<i u1 

MVo.'01 I IMWC i Mw02 

1212anooo I 112I2Bo'2«Xl I l f5.QOO l 

4.0-0.0 I 'S.c.·B-O 2.0-40 

I I 
I I 
I Il\k!ne None r~ 

! I 
I 

I I 
220 u 2401 ~r 260 u 
220 u 2401 ul "'" lJ 

NA I N41 NA 

NA I !'lAI NA 

220 u 2401 VI "'" u 
NA I NAI NA 

220 u 2401 VI 250 u 
m IJ 2401 vi 250 u 
220 u 240i vi 260 U 

NA I NAI I NA 

no U 21\01 Ul 260 u 
no u 240 Ul >60 v 
no U 2( 0 v i ,." u 

NA I NA' NA 

NA I NAI NA 

no u 2QO' vi '"" U 

41" UJ 2901 Uj l 390 u, 

m u "" Ul 260 U 

"" u 2-4 0 ui 260 u 

"" u 2"01 vi .. J 

220 U 240i ul 250 IJ 

220 U sol Ji 250 u 
220 U 241l vI 2S<J u 
220 U 241)1 vI 250 u 

NA I NAI "A 

m u '2o!,{!.l Vi 200 U 

u Net detllCted; UJ DelI'Icticr: limit .pproXlmate; j Qvar"ftildtion apprcxim,,!e. 
of! From Ollutlon an. )"!is, R R~~; EElTB- Eq~tf Trip 6!:!:!1k COIit3mmallon, 

EMPC- E-:;DrMied Maliiill.l,lm ~bje \nItIon 

IMVV02 
I ! 1/51"1001 

I 14 0-6 0 

I I I 
I IField D\1P. C ·::;o.. I 
I 'MVIf0 2-M06 
I I 
I I 
I I 

"'" ul <20 

]DCJ Ul . 20 

I NA 

1 NA 

2001 U 420 

NA 

200 U '20 

2001 U '20 

200i UI 420 

1 N.~ I 

2C01 U! '''' 
1001 ul "" 2C01 Ul 420 

i r.;,:..1 

I t.;A1 

"",I vi ,,20 

4!:1Ot Ul 420 

lOCI Ul 420 

"",i u . ", 

"",I UI 420 

"'" UI 420 

200 u l 420 

200 U 20 

2001 J 20 

I N.b..! 

"",I Ul 410 

CM-SO-OUP04 I 

MW02 I 

1 ~.:x>01 I 

4.0'6.0 I 

I 
FiellJ Oup. e M·SO I 

I MW02 0i06 

I 

I 
u 550 U 

u 550 u 
NA NA 

NA NA 

u 550 U 

NA NA 

U "'" u 
U s.<o u 
U 550 U 

NA I NA 

u 550 U 

u 5'" U 

U 300 J 

NA N_b.. 

NA N,.&, 

u """ u 
VJ """ \JJ 

u 550 U 

u 5S01 u 

v 550 U 

U 550 U 

U 550 U 

U 550 u 
u 550 U 

NA NA 

co SOO U 

-

~ - - -

~ 

- " 

· 
~ 

· 
-

-

~ , ~ · : 
· 

-

. 

~. ~ 

-

~ 

' 
-

- ' ' 

- ' 

_ ' 
~, 



TABLE 4-2b (cont.j 
SUMMARY OF DETECTED VOLAT!LE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 2 OF 18 

~m""eNu .. ni;lflr CM·SO-M'N01-o102 I ICM-SO-~'C~-a1G4 IDJ-OO-MWol -0C06 ICM SO-I,4"'~'01-0606 CM-SO-MY'.rQ2-0204 I 

IlsamPle LccaliOO I.NoI01 ';..MI01 

Ib~t. Sa"lDl&d 1 "lIl8i2OOC J 12I2~""'" 
I~f'lrorvar t,C-20 :, .... 0 

H I I II I lbe fdantillef No~ rNtlne 

!lm&D-X't'1ene I NAt 

n.~>AAt:~e JOe JTBI 

~Jleth't'lCvC:loh¢xat'18 34 ul 

1~.thYhl"e ChlOride -" JTBI 

~-BL"YIber.z:l:la NAI 

rf,-PropylDRtlZerte NN 
l~aCht!\f.lern: ""I 

~X'1ene NAI 

~lsopJO~oi()ene I N'
1~-BLltvlbenz~I'\'" NA/ 
f!S!l"Tllfle 34 vi 

:Butvlt.;;.nz.~ I ",;.j 

r atrachtoroethe.'le '" ~ 
UTVlue~ '" ul 
Ilr u~l V~3;tija OiaantCS. i "Aj 

Ilr mal Xyl91'\f!!I 3df11 U! 
"'ran5 1.2-OIChlofoeth~f\e 3~r; UI 

Ar rich lOl'oelher:e :u U\ 

rr oohlofoflucrcmlrthlna 0- J 
livlfryl Ch!oridR '" wI 

(MWa1 11Il'.\'01 •• fINOl 

112.12812000 f , 2.'28i2OOG l~lOOi 

I .... o~.o 113.G-80 20-4.0 

i I 
I I 
'None 1~..;one Ncne 

"".I NAI NA 

.'" Tel 26C rB' 250 JTB 

"" ul 24" !i 26() u 

22" Ul "0 ~ " JTB 

NAI t-J_",I NA 

NAI P-I_", I NA 

NAI ~lAt NA 

N.& ~.:AI NA 

_Ai NAI NA 

NAI NAI I NA 

?'" uJ 240 u l :16Ilj u 

NAI NAI I NA 

220 UI 520 I ''''' J 

m VI 2<0 Ul 2\l(J u 

NA( ""I NA 

"" ul 240 Ul 2\l(J1 u 

"" Vi 240 Ul 2\l(J u 
220 Ul 2Il<l I "" u 
220 UJI 24" U} ."'" UJ 

"" Ul 240 Ul ,.., u 

u Ncr dAtf!Cttld; UJ- Det&...'"tIQn linlil approx\ml\l ~: J- O .... "ntitarion .ppr;:nomalo; 

'is From d:!ution 3;r:alY5/$: R- Rej-octed: EMS- Equipment! 1 riP 81a.'lk cant;;minatioro; 
EMPC- Estim.,tad Maxin"M:m ~Slbla Coo.::.nlrabon 

.1 
I 
1 
I 
I 
I 
I 

i 
""i 
200i 

200i 
i 
i 
i 
I 

I 

1001 

I 

200 
"",I 

I 

2001 
"".1 
""I 

200 

200 

CM-SQ.~W02.0..06 .J.. Ctlo.SQ.O'JF'Q.4 I I 

!.OW'" I 
~2 I j 

1151200 I 1!5r.tOO1 I J 
4.0-6.0 I • ()..6Q I j 

I FiAld Dup. eM-SO- I 1 
Field !)uP. eM-SO- I I 
W .I1Jl-0400 I ~''':O2--O~06 I 

NA I NA I 

u 5301 u ssel vI 

U I u 55C1 lJ 

u 4201 u ,,",I U 

NA I NA I I 
NA I NA I NA 

NA I NA I NA 

NA I NA I NA 

r.jA I "" .1 NA 

NA I NA .1 NA 

u '>01 u 550' U 

NA I 
"" NA 

u 422L u 550 u 
u "'~ u 55<l U 

NA I 
NA NA 

u 4201 u 550 U 

u ~201 u 550 u 
U .. 201 u 5501 u 
u .. 201 U 550~ U 

u 42'J1 u 550i u 

-

· 

' 

~ 

"" 

"" 

~ 

~~ 

-

-

-



TABLE 4-2b (cont.) 
SUMMARY OF DETECtED VOLATil E ORGANIC COMPOUNDS iN SUBSURFACE SOil S 
DR-4FT TECHNIC . .6.L MEMORANDUM SOURCE ARE.~ iNVESTIGAT!ONS 
CENTREDALE. MilNOR RESrOP_.A.TION PROJECT SITE 
NORTH PROVIDENCE, RHODE !SLAND 
PAGE:3 OF 16 

f1Samp!e NumbE-r !CM-SO-t.AW02--06081 IcM-W-MWO~-98W f CM-$O-MW02·t820 1 CM-SO-M".-';02..Q'! 63 I 
l!samPle Location l..wa, I I MW02 1 MW02 I MW02 I 

jba:a Sampled 11f512OO1 1 115.'200; I ii5l2001 I 6"261200i I 

I nt~''';I! IS 0-8.0 I !8 0 ~O Q I 18,0 20.0 1 51,0-63.G I 
II I I I I I I II I 
I~ idantifter INor:e 

I I I I I 
I INone I N",," I No;;;; I 

II I i I 
I~ot;;tll. Org:nic Al'!afysli 

I I I 
I I I I I I 

IkUGIKG) I I I I I 

11, !,2-Tric/'llor~thane 2901 Ul 2201 u 240i u iOOI 

11, !-Didiloroethan& ml Ul 2201 u 2401 u 1(",1 

L~ , -DichlefO&tt;~flI' I NAI I NA I NA I 

; 1.2.3- riChlorobtl!'..!9f"Iff I NAI I NA I NA 

Hi 2,4-Tfic;h~$M 2901 ul 2201 U 24il1 u 100 

;1.2.+ Tn ... oiOtt!yi~:'.:-ene I I ""I I NA I NA 

III ,2 DibrorTIo .. 3-chjo"o~:Wot~:, r:e I 2901 Ul 2201 u ,,,,,1 u 
11; ,2oo;chlofobenu,,;, I 2901 vi 220\ u ,,,,1 U 100 I . 

! 2901 ul 221)1 2.ml Ih,2-DichtorOe!hane V U '00 

II' ,3,5- T nmeth,~benZe!1e I I NAI I NAI I "A I I 
v1 Ul 2401 Il ,3 Dic!>Io1Cbenzcne I 2901 1201 u '00 

1'· .. ·Oi-:hKlrvifto,r\zenc J 2901 III 2201 u ,401 u 100 
I -Suiar:one I HOI JI 511 J 2401 u '00 I I ·Chio:ctolu.~,fle I I N,Ll,) I NA I NA 
I I i NAI I I I ..c;nk::otoh:ene N.A·I NA 

I . Metni1.2 PcntanoliO: 2001 vi 2201 ui 2401 <) iOO 

!4.ceto;;€ 7501 vi 2201 V! SHlJ U 350 
I 

I 2001 Ul :nol UI 2401 u 100 I "11Z~iio: 

l~romome!han€' I 2901 Ul 2201 Ul 2401 u 10" 
I 

I "",I vi 2201 Ul 2401 100 IIGhLQrober::ene V 

l~h!oroett;ai1p. I 2901 Ul rLO' Ul 240' u 100 
I 

I "",I Vi 2201 Ul 240' Ilci5-1,2.Olchloroeth~ne U 100 

i~YClchexafie I 290\ Ul 2201 Ul 2401 u 100 

jitth·100nzene I "",I ul 2201 Ul 240 u 100 

1!H&AaChIOrOb(.. .. ..adiern! I I NAI I NAI I NA 

!~SOPHlPvlbe:;Zl'!ne I 2001 ul ""I Ul 2401 u 100 

ICM-SO-MW02-G466 i 
,"'''."J02 I 

!1s'ZlW01 I 
164.0-66 (I I 
IField CuP CM-SO-

I 
I 

IMW02 6466 I 

I I 
I I 
I I 

Ul HOI 

Ul 1401 

NAI I 

""I I 
Vi 14O! 

NAI I 
RI I 

y1 140 

vi 140 

NAi 
vi 1401 

ul 1401 

ul 140i 

!'lAI i 

NA! i 

vi 1401 

0 1 4001 

Ul 1401 

Ul i~OI 

Ul 1401 

ul ltOI 

vi 1401 

vi 1401 

vi 1oiO' 

""I J 
vi 140 

u - Not detected; U_J_ DEltsetion iim!t appiOYimatfl; J - Quantitativi'; <lpprc~mato. 

·f'S Fro;TI ddutior: nal)'5ls; R Rejected; EMS- EQuiP.'~nV Trip Blank CDntamiMtion: 
EMPC- Estimated Ma.~l1'Ium Possib~ COflC~ntratiel\ 

!cM-SO-DlJPOz-0701 I ICM--50-MW02 7272.2 J J 
lr.fN02 I 1 '\\,,/02 

I I 
I 

11/2/"1001 I 1713.'2001 1 I 

164.0-66u I 112.0-72.2 I 1 
!F>e;d Oup CM SO

I I I I 
I I I I 

I MW02-6460 I INone I I 
I I I I 

I I I I I 
I I I I I 
I I I I I 

Vi 1001 Ul ;201 vi 

Ul iOO I Ul 1201 Vi 

N.a.) I NAI I NAI 

NAI I NAt I NA I 

Ul 1001 Ul 1201 Ul 

NAI I NAI I NAI 

RI I wi i .. I 

Vi 11101 lJ 12Ql Ul 

Vi fOOl ul 1201 Ul 

NAI I NAI I i'M1 

Vi 1001 vi 1201 Vi 

uL HlO' ul 1201 Vi 

<) 1 1001 ul 1201 Vi 

NAJ I NAL I NAI 

N.A.I I NAI J NAI I 

VI 1001 vi ,:wI Vi 

VI 3501 ul 3501 u', 
vi 1001 ui ~201 VI 

Ul 1001 UI nol ul 
Ul iOOI Vi ,;01 vI 
Vi fOOl Vi 1201 ul 
Ul 1001 Ul i2I'J1 01 

U' ]'001 Ul 1201 Ul 
Vi H)OI Ul i201 Ul 

NAI I NAI I N.A.I 

vi lCXJ! Ul 1201 Ul 

-

- -

" 

' 

. ~ . 

- · 
-

~ 
'

-

' 

' 

~ 

- · 

' 

· = · 



TABLI;' 4-2b (con!.) 
SUMMARY OF DETECTED VOLATILE ORGAN!C COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVEST!GATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE !SLAND 
PAGE 4 OF 16 

~~Number CM-SO-~W02-G6OB ICM-50--MW02-OO10 1c:..1-SO-M' .... '02-1S20 ICM-SQ ',I!'fJ02-6163 I !CM-SD-MW02-6465 I 
sample l'X.atior. MW02 1M'v'i02 

bat. Sampied l~i ',;5i1001 

nl.:nwl ts().J3.C !.0-100 
I 
I 

:x:: identifier 1'40'-';;; 'None 

tt&!>'Xyiene NA 

Meth'lf Ac&tat;; .'" V 

~ethYlcVC~J(Cj.fle 290 U 

M"'hY'ene Chioride 290 U 

8ur-,;ber.zene NAt 

-Plop'!'Ibel",zelV "A 
N~tha Ali6 NA 

Xy\el'le NA 

p.lsoprop~iioluer'lt: '" 
~·BU!'(lbenzen~ NA 

~ene 290 U 

en-But',-!benzlln;; N.A,! 

fr etract:lc.--oe~e: 2!lO U 

"""M 19O U 

01.81 VOlatile OrganiCS NA 

eta! X"l nes 290 Ii 

ans l . 2 Otch!ctoel~iie 290 V 

richlofoeth.i'i~ 290 ul 

riehletofkK\fometMr'lft I 200 Ii 

iny! CfiiUflde I 290 V 

if,4"·'02 IM'-N02 IMW02 I 
1;,'5I2OO! IS/26rll'101 171212001 I 
I HtQ.20.0 15~ 0-63.0 164G-66.0 I 
I I I I I I I I ,Field CuP CM.so- I 
I~ i iNone I IM·.&J02-6466 

""I I HAi I NA-' 

no ~L 32O vi ,..,1 Ul 

22" ul 24O Vi 1001 Ul 

220 vi 24O u l 1001 Ul 

~lAl NA' I w,' 
NAI NAt I NAt 

NAI Nd NAt 

.~I N~I NA,' 

... 1 NAI NA' 
NAI NAI I t-iA I 

220 vi 240 vi 1001 
.,1 
u 

HAj N,A.! I !-JAl 
220 ui 2.01 vi 1001 u! 
220 vi 2'0 VI 1001 ul 

NA.I NAI I ,./AI 

'''' ui 2<0 ul IOO! vi 
220 ul 2<0 vi ",,,I vi 

"" ul 240 ul 1001 VI 

220 Ul 2 0 vi 1(XlI u l 

220 Vi "0 ut 001 VI 

u· Net det~; UJ· 0tMcti0I'I1irT\1t apprcximlltG; J. CuantrtatiOfllpproximalfil; 
1$ • From d]'lOOn ana!y5is: R. Re;«t.ed. E8ITB- Equiprr.."V Trip Brank COtrtami!l4lltion: 

e5'C- &tln.ted MuimvrT. Poc--$lbie Cor:een~oo 

I 

I 

3301 

1401 

biOi 

I 

I 

J 
! 
I 
r 

~40 

l~OI 

1401 

I 
1401 

1010/ 

\.401 

140 

i401 

CM-SO-DUP02-o101 CM-$O-MW02-72n 2 

""'02 ..we2 

711n:001 I 7MOO1 

6.4 O-G6.0 I 72.0-72.2 

I j: leld Dup eM so. i 
jMIN02-64B6 I N"..~ 

HAl , 
NA NA 

vi 2501 v 260 V 

vi iool V ;20 u 

Vi 1(XlI V ,20 V 

N.A.1 I NA NA 

N.li;1 I NA NA 
N,.Ito, I NA I NA 

NA "'. Nil 

'" 
I NA NA 

NA I "", NA 

U 1001 U 120 U 

N" I N>, NA 

u ,.1 
_0 J 120 V 

u H)~t u 120 V 

NA i "A NA 

u 100"1 U 110 V 

u 10ul Ii 120 V 

u "'0, U 120 V 

u iooi v ~Xi U 

U "'0, Ii ,~ U 

I 

-

-

· 

· 

. ~ 

" 

· · 

' 

' 

" 



TABLE 4 Zb (cont.) 
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 5 OF 18 

I mple Num~' CM SO-MI/II03..o.tOO I CM SO MW03-0608 CM·SQ t.'!W04-(j2\J.4 iCM-5O-MW04·O<!06 CM.SO-MW04--o6U!! I 

l~moIe Locatlult 1.1''''''03 I ...we, 
IP.TfI Sl'I l'!!2ted 1212"2000 12127/2()"J'l I nt~MI 'MO S,Q.8.0 

lAc Idantifier NO~ I ,-
I 

Vol_ct. Otga"ic AtI~r- I . I 
UGIKGI I 

I 
1I1, l .2.Tric:hloroethaM """ U 

Ht ,1 0!cll1oru.=thane 350 V 

1 .1-0ichIotoelhcne I NA 

I 1.2.J-T ricfllorobcnzerw I NA 

1.2.4-TOcf\Lot~nzene 350 U 

1 24.Tnmeth I'\Z.ne !A-
1,2 Oibfemo-3-c • 350 u 
1,2 Oichloroben"Qf1e 350 U 

1,2 -Oiehtoroc!hane 350 U 
!.3.~ TnmetMjllbonzone NA 

, ,3-LJK:hIOl'obe<'l 7@ne 350 U 

1 4 Dichlorob6"'z~ne 350 U 

I 
·B\It;] r.on@ 22(l J 

I -Ctllof:;t.oluenc NA 

I -Chlorololuene NA 

I' -Me/hyl-2-Penl.llMl'le 350 U 

1",,·>00· 400 UJ 

I~ene ~50 " I "..,. 350 U 

..... h!Of~zen@ 350 U 

.... ".!Ofoethane 350 U 

is- f .2 0i~hloloeUto(n)tO 3"" U 

'=VG\(IhI'Ix8na 350 U 

lhtlbenzene 350 U 

Heltllchtorooulactiene I NA 

l!OOOItlpvlb&nZ@M 3501 U 

MWO< iMW04 "'''''04 

&112/2001 I 511212001 61\212001 

2.0.4.0 i 0.6.0 60 e.o 
I I I 

' r-klrle N .... I NOIw 

I I 
I I 

"" U 5001 OJ lao u 
200 v 5001 U lao u 

NA '" NA 

NA N.-\I NA 

290 U 500 U 180 u 
NA f",L." NA 

290 U "'" U '00 U 

290 U 500 U 00 " 290 U 500 U ,eo U 

NA I NA NA 

"'" u 5001 U ,so U 

290 U 5001 u ,so u 

"'" I "",I u ,so U 

NA I NA NA 

NA I NA NA 

290 U 500 VI ,eo U 

<90 UJ soc U '80 UJ 

"'" U SOO U .eo U 

"'" U 500 tI "'" U 

290 u 5O!l U '00 U 

200 U soc U ,eo u 
200 u 5001 u 'eo U 

290 U 5001 U ''''' U 

290 u 5001 U lOll U 

NA NA NA 

290 U 5001 u ,eo 'I 

LJ Not de!ec:liId W· l);;tactiOn limi! a pPfoy.imale; J Quanll!alion l!)proxlmal.: 
0/$ . From dilutiOn a~l)"$is. Fl R~l!(:led EM8 EQuipment! Trip 81:lllk contamination; 

( MPC- Estimated Maximum Possible Con(;WlltrabOfi 

I 

! 
I 

! 
i 
I 
I 

1601 

~50 i 
I 

I 

lsoi 
I 

;OOJ 

,,,,,' 
'''' 

'''' 
I 

'''' 

1601 

<70 

50 
,eo 
160 

"" 
100 

"" ,,'" 
'60 

r CfIl.SQ.MW04B-4244 CM-sD-()JP-G4 I J 
MW().of8 M~{MB I J 
8.'112001 =200, L I 

1420 44.0 41 0 440 I I 
I I F~Oup e M SO Fjl!ld Oup e M.SO- I I I 

My\lQ.t!B 42 ~..rvv04a·"244 I I 

I I 
I I I I 

u 65 v 651 !!l 
U 65 V 651 !!l 

No"', NA I N,!l 
N.4.J NA I N.!l 

Ul 6S u 55l 

r~1 NA N.~ 
Ul so U 3."il tA 
U 65 u 801 u' 
U 65 U 851 U 

NA NA I NA 

UI 65 u " UI 

U 65 U 85 ul 

UI 65 U 85 VI 

NA NA NAI 

NA NA NAI 

u os U RS U 

U) 73 VI 1101 UJ 

U 6S U 851 l~ 1 

u' .5 \J 651 u l 

Ul 65 U a.sl Ul 

vi 65 u 851 V 

Ul 65 u 8S1 v i 

V 65 U as l 

'"' U 65 U OSI 

'"' NA NA I Nd 
U 6.' U &51 \!l 

-

-

~ - · · · 

' 

~ -

· 
· "" ~ 

· 

~ 
, ~~ " 

-

· ' 

, ' "" 

' 

· 

· 
- ; 



TABLE 4·2b (cont.) 
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS !N SUBSURfACE SOILS 
DRAFT TECHN!CAL MEMORANOUM • SOURCE AREA !NVESTiGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE. RHODE ISLAND 
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Samole Num r I C -50-M ·'03-0400 CM·SO·MlNu3-00C3 I CM-SC).M';,0<4-0204 CM 50-M."i04-Q4OG I CM..so-~..fvV04 0606 

I Samol~ Locatlo!1 IMINOS MV.,'03 

I Pot. s.rr.~'" In'2712000 12i27f'1«X} 

ntBl\r.lJ 14.0-6.0 ; .0-5 0 

I I I 
kx: !d~nrr'l'?r 'None INone 

bo. .. X""'"" I N.II.J 

t"'YI Ace!::l te I 
"" Te' 

ethyicYCIChfi!lXln!!: i 350 V! 
~e!tlyiC rwl CI'1!Ofi i 76 JTe! 

Sutylheru.QI\e I iliA! 
Propy!~nLenc I NAi 

'oiiphth:l!! tsna I NA

j\ rI"r.c I WI 

lsopro-y'l\OI~,. i NA 

:;.ec 8lJt',1bet\ze flti I NA 

istvr"'nE I 350 u 
art.R1... yibenzc~ I rIA 

I e\(.!chioroettlene I . 00 

l o1~t:r.e I J50 U 

oc;! VOlatile ()(oa1'l:cs I NA 

ot!l. ; X~f:'S I 350 V 

r<!!1~-1 2 D chlomet:"~ne I 350 U 

(~hiol'oet!'ene I 13" ,I 

r.chjOf()I'!IJ~! ane 
I 350 uJ 

11'!~1 ChlOflde i 350 v i 

iMN04 MWOA IMWO< 
1 &;2I2OO~ 5.'121200; 16I12f2001 

12.0-4.0 4 D-f:i.O 6.0-8 0 

I I I 
JN~ Nona Non1!' 

NAt NA • • 1 ., ,,, JTS' 6200 ,ao ul 
290 vi 500 u '80 VL 
67 JI81 500 u ,ao ul 

NAI NA NA I 

NAt NA NAt 

NAI NA NAi 

NAI ,oJ. WI; 
NAI NA N
NAI NA NAI 

290 ul 500 u 161) iJi 

N I NA NAI 

60 )1 500 u '''' vi 

290 v i . 30 J 'AO vi 

N..o\1 NA NA 

290 500 U ,50 U 

290 ul """ u '80 V 

290 vi 500 u teO V 

290 wi 500 u SO Ul 

290 vi 500 u 19" vi 

u NaI: 8Cted UJ limit apprmcimate; J. O.!lintiblt\on appftKi.mate; 
0,,: rom dlJutic\o: 8MI)I5I5; R· Rejected; EBtTB Eq\,li .. ntt Trip Blank tontaminatJon" 

EMPC-E~~ Muim!.."m Pou:b~ Omctir'llTatioo 

250 

'50 

"" 

~tiO 

'50 

'50 

'00 

'50 

,60 

'60 

00 

!CM SO-M'r· .. 04B 42.44 I C:M SO D',jP-04 

h/.',,';Q4B J. MWQ.4 f3 

18('£120(}' I lenrlOOt 

1420 ~'t.O i4;l (H4.G 

IField Oup CM-SO-
I 

fr i&1d [)o..:p . eM SO-
1 

I I 
MW04B-42U I MW()4B-';244 I 

NAI N.-"I NA 

Idl sa vi '''' U 

65 U OS U 

,,A 65 U 85 U 

"lJ 1 NAI !'lA

NAI NA NA 

w·1 I NA NA 

'lAi i NA NA 

i{Aj I NA NA 

NAi 1 NA NA 

UI 651 Ul .. U 

NAI I NAI WI 
Vi ., Ul 65 U 
u l 5 U 65 U 

NAJ I NA "" 
ul 651 U '5 ul 

vi 651 U .5 U 

vi 651 IJ OS U 

vi 821 u 65 V 

vi 651 11 65 U 

~ ~ ''' - ' - - - - ~ 

' 

' · 

-
' ' 

-
~~ 
~ ~ 

~ 
' ~ 

-

' 

-
-~ 

- ~ 
· 

" ~ 

' 

' 

_ 

~ 
. - i
 

,
 

"
 ' 
' 

- ~ . -~ " 
_~ - ~ 



TABLE 4-2b (cont.) 
SUMMARY OF DETECTED VOLAT!LE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMOPANOUM SOURCE AREA INVESTIGATiONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 7 OF 18 

I ""m~. N,",be< ICM.SO'M' .... OS-0102 ! CM..so-OUP.(ll CM $O-MW05-0204 I IO,4 SO-M\~05-0406 CM SO MV-/C5J\.C1.10 

Sample LocatiOn 1".fv .... OS I 
iioate Samp~ 16I1 BrLOOi I 
I !nterval 11.0-2_0 1 

IF;~d 0," CM-SO- I 
~ldenti fier !MWOS-Ol02 I 

I 
i ~1)!aUl. Oril .. n i An.l~i'i I I UalKel I 

i , 1,') TrichlOtootM;lInll ! 1101 ul 
l , , -O!CI'!\()fO@'thane O ul 

l, l 0ichloroelhene I "l~ 

1,2,3-Tnchlorobenz9!le NA 

'.2.'-T oehlOfobe!\2 e H Oi U 

.2.. T '::=:11 I !'-~ 

2-Oit:romo-3 chlorcornca:";G 110 1 UJ 

1.2-Oiel'llotobanleI\Q i '1 0 U 

1.2-tkl'llOroeIMn, 
, 

1101 V 

1.3.$-rnmethylbenzene i I NA 

Ii . 3_C»cI'lo fOben2tm~ 1101 u 

i ,4-Dicl1 lorobenzene 1101 U 

Butanone 1101 VJ 

Chlorololucnc I NAI 
Cniorotoluflnfl I I NAI 

Methyl 2-Pe,.~al'1One I nol ul 
I I I Acetone '''0 VJ 

Benzene I HO i U 

romomot!'\:l I"lQ 1 ; 101 U 

hlorobenze.ne I • •• 1 VI "" 
I •• _1 ui '" "" !s-' ,2-0ichlOl'OVUitllltf 
I 

\\0 U 

Cvclohexane 
I 

110 ,) 

~yi nzene I "" V 

H8:Qi1c:hlorODUIIIICllel'l6 I I NAI 

SOPt'OPYlDenzEine I 1101 vi 

MWOS !.<W05 I I MW05 MWQ5 

611812001 6111\1?OO1 I 5.'19{2001 Gl1S;200i 

1 0-20 n....4 0 I I~ O.G O 8.0 10.0 
I I 

ie d Pup. eM-SO- I I 

INona MWOS"()I02 NerIo I None 

I 
I I 
I I 

I 

95 u 
I 

ui 110 UJ w 
95 U looi UI 110 UJ 

NA 1 NAl NA 

NA I NAI NA 

95 u 1001 Ul ,.., UJ 

NA I ... .1 NA 

OS UJ ,ooi UJI \\0 UJ 

95 U ,ooi Vi 3<00 J 

95 U wei u \\ 0 UJ 

NA I NA NA 

05 v i ~OO I VI 000 J 

05 U 1001 vi 800 J 

95 UJ iaol UJ I \\ 0 UJ 

NA I NAI NA 

NA I NAi NA 

95 U iUol ui '" UJ 

340 UJ 3401 w i 780 J 

95 U 1001 UI 11O UJ 

95 U 001 Vi "" UJ 

95 U '001 Vi '30 J 

95 U 001 ul 11O UJ ., U 6901 I 3\00 J 

95 U HlOI vi \\0 UJ 

'" V 1001 til 150 J 

NA I N. ... I NA 

95 u H)OI ui 20 J 

U Not delacted; LJJ. 08!8CI:on limit sppro)(imate; J- Qvantitatlon appro)(imat .. ; 
.1$ From dll! .. Wol iifliiiysi:t; R- R.,jlii\.'iI;d. EBlTB- Equipment! Trip Blank contamination; 

EMPC- Estimated Mui-'"roUm PC"'~lbta Concantration 

90 
901 

I 

I 

901 

I 

901 

251 

901 
1 

90i 
90i 
90i 

I 

I 

901 

gol 

gol 

SC i 

001 
;01 
L&I 

001 
90j 

1 
""I 

!C M.SO.MW05 1012 CM SO-MW06-0204 I I 

!MWOS MW06 I 

1611912001 1211 912000 i I 

1100-120 2,0... • . 0 i I 

I I I 
I Field Dup. e M-SO- I I 
INrJ!1e MWO&-lJ2()4 I I 

I 

I 
I 

I I 
I I 

I 

Ul 00 U 3001 UI 

Ul '00 u 300 UI 

N6L NA NAI 
iiAj NA 

I NAI 

wi 100 u :;001 UI 

NAI "" 
I HAl 

wi 00 UJ 300 ul 
j l . 0 J 300 ul 
Vi 00 U 3001 Ul 

NAI NA •.• 1 

Ul 300 
. . 1 

HJO V u 

Ul '00 U 300 Ul 

UJI 00 UJ 3001 u l 

NAI NA NAI 

NAI NA NAI 

ul '00 U 
•• 1 ui 

uA 410 UJ 1200
1 UJ ! 

vi '00 U 3001 ul 
vi JOO u 3001 ul 
ui '00 U 3001 Ul 

ui 00 U 3001 Ul 

i 17O 300 Ul 

ul 00 U "",I Ul 

UI 100 V 3001 Vi 

NAI NA I ;~ 
Ul 00 U 3001 ul 

-

- - - - - · 

1 

· 
-

-

~ 

~~ ' 

~ l 

~ 

___ 
' 

' 

, . -

' 

- · 

-

~ 

' 

' 

' 
, ~ 

-

- -

_ 

· · 

' 

_ 
~ 

' 

' ' 

~ 
' 

~ ' ' 

-
· 

-



TABLE 4 2b (cent.) 
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOiLS 
DRAFT T~CHN!CAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE ~1'1ANOR RESTORAT!ON PROJECT SiTE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 6 OF 18 

I Sam~ lI.!um!J9i CM-SO-M'NQ5.01C2 I I CM-SO-oUP~1 CM·SO-~foN05-0204 IC ..... <:;;().M\N05-04DG CM-SO-MWQ5-081C .1 
I $IImp'a LocatiOfi MW05 I 
I bate S!m"!ed 611812001 I 

1 ........ 1 1.0-20 I 
1 -"
II I II Field Cup. CM-SO 
llac kienurlef MW05-0102 

l~p Xyi8n8 I 

If.;~)i jl.cetale 2101 

1~9thj'iCYCiMelC31WJ 1101 

I~ylell. Chlorid<J 1101 

Ik8ut'rtbenZ:ene 
I 
1 ... ·Propylbenzer.e 
I 

I l~aohth8lene 

j".x_. I 

jb-I!>lIQN)I)V!l:o!!ler.;; I 
1's~·B"¥~fI.lenti I 

l\stvrene 110 

1~ert Butyiben.z8ne 
lly etJachioroetnana 1101 
I 
II cMuene .. I 
~lotaJ Volatile Q!'n;!~ I 

Irrotal Xyienes .. 0 

Ibn$-1.2-DichlC........oj-~n:;! .. 0 
I 

1101 IlT richtoroemana 

ItT ricl'llomJ\u~O!T".o;il1~fft; l~O I 

f/lnyl ChlOride 11O! 

IM'N05 MoNOS , IMWD5 MW05 

ISti8l2OO1 611812001 I 1 5!~~1 611912001 

h ,D-2.0 2,0-4.0 I I .o--s c 1l~10 0 

I 
I I I F jd Dup. CM·so- I I I .. I IM'W05----OHl2 

NAI 

ul 
ul 
01 

J\!AI 

t-l.oC,l 

Np-, I 

N,~, I 

NAI 

, .. I 
.. I 0, 

NAI 

ul 
JI 

NAI 

ul 
ui 
vi 

u} 
v i 

None ~. None 

NA I !'~ NA 

150 U 2501 J J4()1 UJ 

95 u lOcI ul 1101 UJ 

95 U 100 ul 110 UJ 

NA l",jA1 NA 

NA NAI NA 
NA I NAI NA 

NA NAI NA 
NA NAI NA 
NA 

I NAI NA 

95 U 1001 HO UJ 

NA I NA~ NA 

95 u 1301 I 300000 J 

95 U 1001 ul 130 .. 
NA I !'ioJ I NA 

95 u 1001 ul 2'5IXI1 J 

95 u 34 A ,,! J 

95 U 970 I 1 .. 
95 u ,ac ul 110 UJ 

95 tJ 290 I "'" J 

u Not dQ;~&d; UJ- L>etectior\ limit i!W'!"ollim!!te; J. Ou miUdjon appfoXlm8te, 
.,'$ From dilution .n.I~ R Rejected; EBtTB Equipment! Trip Rlllnt! r:ontamil'lation; 

EMPC- Estimtotecs Ma1!mllm POSo;fb!eo CUfoe .. lu .... ii<Jl1 

i 
i 
i 
I 
I 
I 
I 

I 

!sci 
001 

sal 
I 

I 

I 

00 

9000 

901 

i 
.,1 

901 

"'" 
901 

001 

.1CM,s()'M'Noo.1012 CM·SQ M"N06-iJ204 i I 

.1;"';/-.10-5 ~;foN06 
, I 

16i19,-Ml1 1211912000 I I 

h O,O-1 2.0 2.0-4.0 I I 
I 

I I I Field O'JP. CM-sCr· I I I 
J INone MWOo><!"" I 

NAI N' I 1'J_~ 
ul 80 u 5601 J 
ul '00 u I uJ 
JI ., J "",I uJ 

NAI NA I !'l~l 
f'JAI NA I NAI 

N.A.J NA I 

''''' N.t.,l NA ,<Ai 
N,A.! NA NAI 

N ..... .! NA 1 NAI 

ul "" u "",I u' 
NAj NA I NAI ., ,- . 3001 ul 

ul ,M u 5.<lO1 I 

NAI NA I ""I 

JI 88 J 3001 Ul 

ul 00 U 3001 

I 300 "",I 

Ul ''''' u "", I ul 
I ."" u 3001 uA 

~ 

-

~~ · 

" ~ , . "' - ' 

~ 

· 
' 

_ "" 

~ 
~ 

~ 

'
 

' 

' ~ -
= ~ 

" 

· ~ 

- ; · · 



TABLE 4 2b (eon!. ) 
SUMMARY OF DETECTED VOLATiLE ORGANIC COMPOUNDS Ii. SUBSURFACE SOILS 
DRAFT TECHN!CAL MEMORANDUM SOURCE AREA INVESTiGAT!ONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE1 RHODE ISLAND 
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Ilsample location t MVI/uti MW06 I MW05 I MW07 

CM-SO-M\'V07-0406 I 

MW07 I 
pate Samplltd 1t2J19f2000 I 12i1912tXJO j,21iSi.<:vOQ I 1212112000 1212112000 I 

leM-SO M'VV07-0608 CM.SQ-MIJ'.'C8-C 1C2 [ 

IMWD7 

!12/2111OOO 

nte~1 12.0-4.0 I 4 0.8.0 16,0-aO I 3.0-4.0 4.0-6.0 I G,O.S 0 I 1.0-2.0 

IFiaid Dup. e M-SO- II' .. _~ II II II,en. i be IdlJn:ifier IMW06..1J2Q.i None .... . Non'! None NOrtE. I 
~alacll. Org2lnlc Anill ly5li I II II I II I II 
OO~~ I I 

1,l.:2-TrichJo;oe-lhii i 300 U 120 j l 1901 U 500 tJ roO! ul 260 U 260i 

i 

1 ',1-Otchlofoethane I 300 U 430 U 1901 u l SOO U .<:00' U I 2eO U 260 1 u l 

l,1 .Oichloroethene i NA NA I ~,lA 1 NA I NAI NA I 1'4A

1,2,3 Trk:hlorobetUetIII I I NA NA I ~~I NA I NAI NA INA' 

1.2.~TrIf'Mttlylbel\ZeM I NA NA I riAl NI'. 1 NAI NA I riAl 
1 2-D1bf~ I 300 U 430 VI 1901 ul 500 U 2601 u l 280 U 51 1 JI 
1.2·Oichlorobenzene 1 300 U 6SOO I 511 JI 500 U 2501 vi 280 U ~tvV'll I 
1,2 Oichloroethan. I 300 U 160 J I 1901 vi 500 U 26O[ Ul 180 U 1601 u j 

11),S-Trimathytbllntltn& I I NA NA I NAI NA I n,,",1 NA I NAI 

l~f~4-~o~,,~'~ro~~~"'~n~z~.n~·c-------tll----------~3~OO~--~Ut----------"~~0T- i- ~6~fir-~Jt- ~~"1 ~U~ -"%~.~Otl ~"~,I ~28~0T--"U<r '~'~~Otr' -1Ji 
112 ButaflOfle 1 300 VI 40()() I 190 U 150 J 2Fol1 \ UJI 280 UJ 2601 ul 

111 3.D,¢hIQrQbefllen& 1 300 U 430 v ;901 ui 500 U 260\ v i 280 v 2601 vi 

IUr-~c~h~~~"~t'~I"~'e~ne"---------_tlll-------------1r-~N~At-I-----------t-"~~'11r-----------i--"N~At------------1--~N~At------------+I-"'~'A~I------------t-~N~A1-------------_til -"NA"11 
I F~~h="~"~t'~lu='~n'~ ________ -+ ____________ -1r-~N~Atl ____________ t-~'~~~'�r-__________ 1�r-~N~A+I------------i_~NA9r------------tl-"NA~'·~I------------+_~N~A1r-------------t-I~NA"11 
I .Methyl 2 Pl;l';tomo;;8 I 300 U 430 v i 19Q1 u l :.00 U 2601 ul 280 U "l601 III 

Benz&Oe i 300 U 4JG U 1901 Ul 500 U 250 VI 280 U 2201 ;1 

I remomethllne i 300 U 430 vi H~O I v i 500 u 26(}1 VI 280 U 2S01 u l 

IOllorobenzene 1 3001 U 3300 1 3501 I 500 U 260' VI 280 U 1:\01 j l 

1 300 U 4JO u H~o l ul 500 U 2501 vi 1!C U 2fi01 ul 

1 300 U 7200 421 JI 500 U 2601 v i 28() U 26Q1 vi 
ICyctoheKane 

1 Ui'/'tbenZef19 

I 3001 U 530 J I 1901 Ul 500 U 2601 u l :zoo U 2601 v i 

I 300 U 2300 I 1901 U 250 J 2601 vi 280 v 13O(!1 I 
~CXiJChlorobutadiene I . NA NAI J_ NA NA I N . .6-.1 NA 1 NAI 
sopropylbenzene I V 430 vi 1~1 u 500 U 260\ Ul 280 v 3801 I 

u Not dmacted; UJ- ()@tf!dion limit appro;.:imaie; J. Quantitatlon approXimate, 
'1$ - From d:!lJ!iQn ,miiiysiii; R'- ReJ&cted. EBlTB- Equipment! Trip Blank COntamination: 

E;..tPC Estim~ted Maximum POSSible ConcentratlQl'"! 

-

-

' 

~ ' 

"" 

' 

-

-

' __ __________ ________ __ ________ __ __________ ___________ __ 
· 

· · 

' 

-

· 



TABLE 4-2b (cent.) 
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS iN SUBSURFACE SOILS 
DRAFT TECHf'JICAL MEMOP.6.NDUM SOURCE AREA iNVESTiGATiONS 
CENTREDALE MANOR RESTOR~T!ON PROJECT SiTE 
NORTH PROVIDENCE, ..... 'nns:: IC':.I AMn n.nu ... _ .... _ .......... 

PAGE 10 OF is 
h 

ICM-SO.MIN05 DUPOl ICM-SO-MWQ6...0.40S 
, 

ICM-SO-MWQ6....0608 ! !cM-SO-MVY07-03(j,! !CM-SO-M'#07--Q..\!OS jfam:lle Number I 
I I I 

IMW06 I 
I~ampte location I ..... , ...... I luw~ I IMWOl 1 .... _> 

I""""'" 1' .... 
I 

I ~2/~s.'2000 
I I I I 1 2f2 1/2000 1.._. IratI! Semp!&d J12f1912OOC I 
I 1 ~2!1 912OOO I I' LI" I 

I·Ul-f.iO 16,0-80 I 
I 14 O Ilntl!lVHl 12()-40 I 13,0-4.0 11 -- I I I I I I I Ii 

IFlaid DoJ~ eM-SO
I I Ii I I I I I I 

Ipc ldontifier IMW06-0204 I'- I INon:l I INone L 
I I INone I I I I I I 1~&~Xv!$n~ I I .. . 1 I NAI I 

NAI I ''U"li 1 I NAI I 

1·..,aUd Ar~tat'" I I """I I 1901 Ul 12001 I I 
5001 I ,,~ UI 2601 

I~.;atr'lkyc~:-.ane 3001 UI .... I I nnl I 5001 UI 2601 I'IUVI I . -I I 
I~tiiriene Chloride 

I I ... 1 . . 1 ,~I "I 
I I I 

3001 ul '!.lUI VI "'~I -I 5001 ul 2601 
I I I I I Ii .. 
I NAI I .. ,,,I I NAI I 1" lju!l! ~1"':Or10 
I I I NAI I ""I I I I 

1~ t'r~Z1ban.O!~M I NAI I I ... 1 I NAI I I NAI I ....... 1 
Ii I I I I I .. . 1 I I I 
IF-Iaphttlai;;;;s I NAI I NAI I '''''I I NAI I 
Ii I I I I •.• 1 I 1 I 
1~-Xy1er.a I NAI I NAI I ''''''1 I NAI I 
Ii I . '1 

I I I •.. 1 I . 'I I 
lb-t5ot1rQEl!iQiuentl I NAI I NAI I Nf\1 NAI I 
II I 1 I I I . .. 1 I "'I I 
Irec Butyibenzene I .. ,,,I I NAI 

I NAI 
I .. ,,,I I 

I '1 I I I ''"'''I I 
II-'l"~n::: 300 ul 430 1 u' 1001 u, 5001 ul 2601 

!~ert B""¥bAI"ItAn" I NAI I .. . 1 I NAI I NAI I I ''''''I I I 
Itr;;-uachIOl"~tIH!ne I I ".1 ,I ,,,,I "I 

I I I 
3001 UI I 'I ·~·I -I 5001 UI 2601 

IfrolijSn~ I I .... I I ,~I "I 
I I I 

5901 I ";NUl I '- I I 62001 I 2601 

I~o\ioi VQ!;!ti!e nr£"-f!!~ I I I •.• 1 I ",111 I I I 
I NAI I ~I I -- '1 I NAI I n.. . I I .... I I ~I I I I I 

II ,QU1IA I 3001 UI ~I I ~I I 5001 UI 2601 

~ran5-i , 2_Dic!':!c~!!':~ne I I .... 1 I .~I "I 
I I I 

3001 ul 1,lW1 I "'''1 -I 5001 ul 2601 
I I I I I 

I~.richiorcett' .. lm:l 3001 ul ~r .~I "I 500
1 U! 2601 

I I i '''''I VI I 
I~ richio;c,4uOiom~h;;;;;; 3001 1)1 I I ._1 .. I 5001 Ul 2601 4301 UI ...... 1 VI 
tf~n;-1 Ch!ork!@ 

___ I .I .~I ",I 300t UJI "luI 'I ..... ...... , 500t U! 260t 

l)- NI:II: d(I~~; lL)-~n limit approXimate; J. Quantrtation iippro:';;iToiit;;; 
.,'$ - Ffum diiUiioo iihjiyi~. R-Re~, EBlTB- Eq:.:ipmenti Tfip B!ank contamination. 

EMPC- Estimated Maximum Possibia Col'lClllBntraticn 

ICM-SO-WJ07-06081 
, I 
ICM-S()..MW08-0102 I 1 I I I IMW07 I I;.mOB I I I I 

11712112000 I I 1 2l2612OOO I 
I 

IfU}-R.O I 11,0 2.0 I 
I I I I I I I I I 

INCo'll:: I INone I 
I I ... 1 I ... 1 I NAI ''U"li I '''''''1 I I 

Ul 2801 Ul 3301 ul 
.. I ••• 1 .. I ?1nl ,I VI ':01.11 VI -1 I 
.. 1 ... 1 .. 1 ~I "I VI "01.11 VI ---I -I 

NA1 I . .• 1 I "Ild I ! NAI I 'I 
I .. ,,,1 NAI I NAI I ''''I 

I I I I ... 1 NAI I NAI I '''''I 
I I I I .. . 1 NAI I NAI I 1 I I I I NAI NAI I NAI I I I I I •.• 1 NAI I NAI I NP.I 
I I I 

Ul 2801 Ul 2601 ul 
... 1 I ... 1 I NAI ..... 1 I ''''''I I I .. I ... 1 .. I 2001 u! VI "<>VI WI 
.. I ... 1 .. I ""I I VI "01.11 VI I I ... 1 I . .. 1 I NAI '-I I ~I I . -·1 
.. 1 ... 1 . .1 7~1 I VI ,:oul VI ---I I .. 1 ... 1 . .1 ~I "I VI .ltlUl VI '1 -I 

I 
"oj ~nl "I ul ul ......... 1 -I 

~.I "I UI ZSOI UI '''''I WI 
. .1 _ul -.I ~I "I VI .ltlUl VI ........ -I 

_ 

'" 

""""""" 
.~. 

. 

_ - ' 

" _ 
- ' 
- ' ' 

" · 
- - ''''''' 

· ··· 
- _ ' ''' 

- ' 

""' 
~- -~ 

___~~ 
_·· · _ -~ -

" 

' 
_ ' ~ ~ 
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Pk"mole Numll« ICM ::su-M'."!D!-D204 CM-5O-WP02 I CM 50-MWC6..(}to€ I !CM_'50-MWoe-0508 CM-SO-M"N09-04OO I 

Jk~mDre l ocabon IMWOS MW08 I MNOS i 1M''t'I!08 M'I,A'09 I 

~taSampied i12fl612OOG ,2I26I2fi:}J I 2126!7WJ 1,2126.'2000 1211812000 I 

ILnt6;vf11 '2,().40 2.0-4.0 I 4.0-6,0 10.0-8.0 4 0-80 I 
II I 

Fieid O\;p CM-se- I I I I I 

" IField DUll. CM...s0- I 
1~ldentifier I M'NOB-D204 

I I MNOO 02OA I INor. fl INo.,.; None 

!i I I I I I I 
I~Jc!:atthr Organlt An"IY1I!1i I I I I 

I I I I IrUO/l(Gj I I I 

Hl.1.2-Trichlotoelnane I 320 U 210[ U 301) u l 210 U 2tiCi I 
" l Oi[;~ioroettlane I 32" U 210 U 301) Ul >70 U 2601 

I 
I J I NJI..1 i Uf , 1 Qichiofoelhftne NA N.A NA 

Rl .2,3-Trich!orobenzent! I NA I i{A. N.-o\ l "" i 
.'2,c-Tricr; lctObenutM I 320 IJ 2101 Ul 301) Ul 210 u ,.,11 
. .24-Tnmethylblnz.ne I W-J ... 1 i I NA NA 

'.2 Dibfomo-3-chinroptOPII:'.a I 320 U 2101 u :!OO Ul 210 U 2401 

I' .2-[)ich!o(obenzt!nfl i .. J .. I J 3()() .. I 270 u 2601 v, 

Ui.2'O!ChIOroelhS,;e I 320 U 21 01 U 301)1 UI 210 U 260L 

ni ,3.5 TmYlelhylbenzene I NA I NA I NA I NA I 
U D! hI abe I 320 u 2iOI VI 300 U 210 to 2501 W . ., .c ... Or fll wl1e 

I 2 ;01 2601 III ,4 O:C!'l !Ofaberu.Wl)1I 320 U U JOO ul 270 u 
. BI."';::1Cne I :m oj .t.J':l1 J JOO ul 210 C' ""I 

ft;,.Ch~rcro(uene I NA I NAI JA I NA I 
ji.,.C/ik;.ro:otuene L NA I !'JA I NA I NA I 
tk M&thvr-2.P@n~non. I 320 U 2Hil U 301)1 U no U 2601 
iV\cetofle I "" UJ 900 1 UJ 200 Ul 27U UJ HlOl 

I~Bnzene I 320 U 2 101 U "" , I 270 U ,.,,1 

jlorornome:hill'\tl i 320 U 2 10 Ul 301) UI 270 u 2001 

It~!OrobenZene I 320 U 210[ ul 2001 " 270 U 2'601 

iL--h!oroethii\e I "" U 210\ ul "'ll! •. 1 270 V 2501 v 

IIc:s .1 ,2 0 ichiofoethefle I 3", U 2101 ul :lOO1 v I 270 u 250' 
1l0;;;lot1axane I 3'" U 2101 ul 301) u 270 U 260' 
!::iliy1l>enlane i 320 v 2HJ vi 300 u 270 U 260' 

hlo!'obUtadi.nG I NA I NAI NAI NA i 
LwroovtbenZ81l6 I 320 U 2101 ul :;00 ul 270 V 2601 

lJ- NO! d~.d UJ Oe!ect!Cfl limit .. pp,.:oom~t~ J- C;u;.ntitation approxim;:! ; 

"is From dilvtiO,l analYfolllo; R Rej&C' EBlTS EauipmenU Trip Slallk COPtamln.a fio."I. 
EMPC- Estimated Maximu;;; P~ibi8 Conccntration 

CM-SQ-M'AtQ9.10,' I ICM.SQ..M'W 4 ..o 02 

M'''''0'3 I 'MWi4 

112i 18f2000 I 7i1:ii2001 

1,0.0-110 , 0-.. 0 

I , Field Oup eM-SO
iNone I IMW1 4.Ql02 

I i I I I I I I I 

ul ,eo u 110 U 

ul ,eo u 110 V 

i-cAi NA NA 
•. • 1 NA' NA 

V ,ao u 0 U 

NA NA NA 

J 1801 u R 

V 1ec ' OJ 1400 J 

Ul 0 OJ 110 " 
N.,6,,! Nt>. NA 

Ul ,'''' u 3" J 

U ,6Q U 3" J 
Vi ,eo U 110 V 

NA I NA NA 

.JA i NA NA 

U , eo U 250 

UJI no Uj 540 U 

vi ,eo V " J 

vi 180 U n o U 

ui "" U 9 J 

ui ,eo u no u 
U ''''' V 1400 

u ,,,,,I co 110 U 

V \SOI OJ 120 

N.A. N.4. NA 

u 1eo OJ 110 U 

-

-
-

' 

' 

· ' ~ 

· 
-

~ -
-

' 

" -

~ 

-

~ -· 
~ 

~ 

-

. 

' 

' 

' 

~ 

-

~ 

~ 

' 

' 

~ 

" 

" 

' 

-

~ ' 

-
, · 

· ~: -
; ~ 



TABLE 4-2b (cont.) 
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Ilssmpia Ni,imb<er It.:M-50-MVvoe-0204 i ICM-SO OUPO:? ICM-SG-MWOO-04OS ICM-50-M\fo/OS-OSOS jCM-'50-MWOO 0406 

l~mplA location IMWOB I JMW08 'M'NOS Iwo... OO 1""'09 
jPate"'",...., I I 2l2S!2OOl I 112l""2<XXl I 2.'2ti/2000 112/26t1OOO 12!~8t2000 

~iiteNli!1 12.~.0 I I,,,, 0 1'.0-60 16.0-8.0 4.0 5 u 
H I I 

IFieId Dup CM-SO-! 
I I n IFi&ki ()up. CM-50- I I I I 

~Idei;tifier I J!.wne IMWO&-0204 I IM'N'06-Q2Q4 ! INO~ !None 

~D-X~itlne I ! NAI NAI t<d NAI 

I,..,ethl!! Acetate I 409l Ul :.hO UI 5/01 U) 270 u 250 
I 

3"'! Ul ul Ul JJ.1eUl·!icyclohAlI;aM I 210 UI 300 270 260 I 
:\201 Ul ui It.4ethyiana ChlOnda I 210 ul "'" 270 u 260 

i, BuT(lbel!Zene I I NAI i'M! ~~Ai "" Pi"OO'I1be-n.Zene I I NAI I NAI "AI NAI 

fio..!iip"thaler.e I I NAI "I I NAI NAI 

IIa.Xy;ene I I NAI "I i~1 NAI 

I~-isoprop~-ito:ua~ ! NA. NAI NAI 'lA 
IL ec-Butvloenzene I N . .;I NAI NAI NA 

IlstYre I 3201 Ul 210 Ul "",I Ul 270 u 260 

lk~rt-81 .. tylb.,n.r:ene I tJ_<\1 "I NAI NAt 

L~wac.~_~c.then. I 3201 uf ,,0 ul 
"'" vi 27. ul 260 

L~oiuerul I 3201 ul 210 ul 300 Ul 170 ul 260 

iholal Volable Orgillll;";!> I I NA! N..4.1 NAI I NAI 

Ilr OI:al X·,.I.n8$ I 320 JI 230 I 500 I 270 ul 260 

I~an$ i ,2-Dichloroethaflllll I 320 ul 210 ul 300 Ul 270 ul 260 
I I 3'" ul ul "'" '!l 270 Ul 260 IITrk::h!oroettlf!ne 21O 
I 

I 320 1 Ul vi LA UJI BTnch~UQ("O~thaM 2,. 300 270 260 

IvLnyl Chloride I 3201 ul 210 ul "'" ~ 770 ul 260 

u· Not de~~ UJ !:)@tection limit appro~m;;h:, J- QU:ll"ltitaaon f'Pfmamete. 
0f$ . From d]ution ;lnslysis; R- R"IJetled: EBlTS- EquipmenU I rip Bliillk c[)fl2mination: 

EMPC- Estimated M.oomum P()5:;lt.la Concenlr;tt\on 

~CM-SO-~vV()9..1011 .lCM-SO M'.-'I1 4..()102 I 
lMW09 IM""14 J 
11211 &'2000 J.?/l '3l2QG i I 

I'0 o-n.o \1 .Q.2.Q I 

I jFieid D1Jp. CM-SO-
I 

I I 
INot'.e II--A'N~4..(J-l02 

NAI ,..1 NA 

J I 11\0 ul """ u 
U! 180 ul 11O U 
Ul 180 Ul ISO UJ 

N.4.1 ,..1 t<A 

N.4.1 NAI NA 
NAI NA "'" NA NA "'" 
" NA NA 

"" NA.I t<A 

U leo u 11O U 

i~ NA NAI 

~ lao U 170 I 

vi lao U " N& NA NA 

ul 180 u 680 J 

ul 1eo UI leo J 
ul leo ul ""'" " ul 180 u 110 U 

WI '80 WI no u 

· 

· 

· 

~ 

~ 

-

~-

' 

~ 

~ 

-

: - " 
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SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS iN SUBSURFACE SOILS 
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~mp!8 Number CM-$Q.OUP03-0701 CM·SO-MW14-0204 CM.SO-MW14.ooor I ICM.SQ.MW1 • ..c;708 e M SO MWl4. S2S2. 75 I 
fSam"le LOQItiofl MW14 MW1.4 ..wi< I 'MVoI14 MW\4 1 
pata Sampled mY-lOOt my}OOl 7IIY2001 I '7!l3l2001 711812001 1 
~ntl!;;l .. al 1.0-1 u 2J) .. -40 6.0-7.0 I 17.0-8.0 52.0.52 a i 
1 I 1 1 Field OUp. CM...so- I 1 1 
~ldel1tffier W/l4..o102 Nena Nono I None 1 

I 1 I Jvol7.llc Or;.~!c Analysis: 1 

I I I 1 
LlGIKGj 1 1 

1, 1.2-T(icl"lloroetfltlr-~ 150 UJ "" U ",I ul 7> U 901 
~, ~-QichioroetMne "" UJ 140 U 901 I 75 " ;01 
1, , ·Dichiol'ce'.hene NA NA I ",I NA I 

'1,2,3-Trich!O!obenzjo(\f! NA NA I N-A.I NA I 

1 2,4-Tlich!crober\(.1in'Mt '50 UJ 14" u 901 ul 75 U 901 

; ,2,.&-lrlmcthylbenzene N.A. NA I !'L.a.1 ". I 

1,2...t1!bI"OrT-.0--3-chlon;lprnplfMI e R I RI R I 

11,2-DiChIOrOWn7M8 4200 J '" J ",I u l 15 U 901 

li 2-Dk:hlol1~ .. ttJanl) 150 UJ 140 LJ ",I vi 75 v ",I 

Ii ,3.5 Tnme!hy!benzer.e ~JA NA I NAI NA J 
!1 .3-0;chloroben.!:~ne 150 UJ lotO u 901 ui 75 u 901 
11 4·DichlOrober:~~ne l!OO J 14O U 9C ul 751 U ",1 
l2-6utaf'tme ,~ UJ 1.40 U ",I .1 75 u 901 u 

!2-Cniom!DlueM· I NA NA I NA ". 
I 

l4-Chioro!Diuene I NA NA I NA NA 

WMWlyl·2·PemaOOflft 3301 J l~O u 901 ul 75 II 90 

lA...fOl1~ SOW UJ 720 u .,01 ul 310 u 36Q1 

1R.nzen.; .. 0 J 14" U 90 ui 75 u 901 

isromomettillne ;5(j UJ 14O U 90 ui 2B J 901 
lr-hloroblfiu@ne ,30 J "" u ""I ui " u 9C 

I,.h!oroethel1!! ,5{) UJ 140 U ooi 1)1 75 \J 221 

ilO-1 ,2·Dich!oroethene 970 J 140 u 90i ul 75 u ;C 

~j"ClohelCal1~ '50 U~I 14" u 90i Ul 75 u :;01 

ileu'"lv!bgOZ6i':;; '80 ! 140 U 90i Ul 75 u ,.,1 

i~tI~hlorobu1",chene ,.L.A. NA i ~.!. ... I I NA I 

sopmpylb.mz!!~ '50 UJ '''' u ",I Ul " u 90 

u NoC detected; UJ· OtmtctiOllI,rr,i;: ;'pproxirT".<l!e; J. OUa..'1titlllOll approximaw: 
1$ fn;lfYl diiutioo '1\fI1~: A. Rejec'.sd: Eatra- Equ[p.-nenti Trip Blank cootamfl'tatlOl'l: 

EMPC-~ted M;;dmum P~ibh! C<:;;.c~.J3nc;~ 

,CM.SO.MWISD-02().4 CM-So.MW15D-04Q6 I I 

1 ..... ",0 MW1:'1fJ I I 

1817,,,001 8/712001 I I 

1 20-~ .O 40 6.0 I I 

I 1 1 
Field DtJp. OJ-SO- 1 I 1 1 1 

INOIW< J.MI S[).0405 1 
1 1 

1 1 1 

L 1 1 I 

ul 140 u ,,,,I ul 

u l 14" U ,,,,I lJ I 

NAI NA i NAJ 

NAI NA i NAI 

ul 140 U 1201 ul 

NAI ". i i~1 

RI R i RI 

ul 
"0 u 120i u l 

ul 
140 u 120i iJl 

NAI NA I NAI 

IJI 14O u 1201 Ul 

UI 14O u 1201 Vi 

UI 140 u 1201 Vi 

!,I<\I NA I ".1 

Nll.i NA 1 
vi ,<0 u 17.01 lil 
Ul 500 \I 4901 ~l 
Ul 14O U '201 ul 
Ul 14O U 1201 ul 
U1 1.0 u 1201 VI 

" 110 Jrs "0 UI 

Vi ; . 0 u '''' ul 

Ul uo U ''''I l.11 

Ul 140 u !20i Ul 

NAI NA i ;~I 

ul 140 u 120i Ul 

-

- -

-

~~~ ~ 

" 

~-

, 
-

, 

~ 

~ 
· 

· 
' 
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F'Srnple Number 'CM-SO-DUPOJ-0701 I ICM-SO M·vV14.c~ i CM SO M'N14-0607 1 iCM-SO-M'IJ14..tl708 I ICM CI"'o MW14-5252.7S I 
fSamoie Location lMINH I IMW14 

pale Samcled 11113.'2001 I 171131200; 

'ntervai 11.0-2 D I 20-4.0 

I IFre!d Ow eM-SO

I I 
I I I I lac ideflti!illf INona lM'Wi.4-Of02 I 

I.n&p-Xvlel"'~ I I ~MI 

IMWlvl~"taie I 5&01 UJ! 
~_~s~y1~velot\el(~M I iSOI UJ! 
It..~l)thylem. Chl()!"!d~ I i501 UJ! 

Butyitl6iiLane I I NAI 
!, Propyl!;,;;flzene I I NAI 

';ilPht!!", !ene I I NAI 
I I I 

~X"". I I NAJ 

b-isocrcP~tol~:O:;'lEi I I NAI 

~ec-B~-t1bef!.!:er. .. I I N . .4.! 

f.slYr~!"ie I 1501 UJI 

'I!rt-B\.itytben~el\e I I NAI 

IT e!n"chiOfoeth~ne I HOi ,I 

lToh .. oene I 931 ) 

ITom! Voi~tllf; Org~ics I I NA' 
tTotc;l )tyilffi'§ I S"...ol .1 

" 
traM, .. 1,2-Q!t.;nioroeth2ne I ·,SOI A 
fr ooliOroe!htme I 9701 JI 
!r !icl1iorof!:.:or~~tt"".a;;e I i501 UJI 
MI1y! Chiorida I lSOI Ujl 

I MW14 I J~.1Wi4 I 1~14 
I 7113.'2001 I IU13/2tJOi ImBf200! 
i 6.0-7 ,0 I h.O-80 152.0-52.8 

I I I I I I I I I 
I I 

'None None I INOM 
I NA. I NAI "".I 

6001 u 2Aoj UI "'" Ul 

1401 u 9Q1 UI 75 Ul 

140 1 u 901 ul 95 ul 
I N.A. I iliAl NAI 

I NA I NAI NAI 
I NA I NAI N.A.' I 

1 NA I NAI N.4,1 

1 NA I NAI NAI 

i NA I NAI ~.:AI 
i40i U 901 ul 75 UI 

I NA I N.A.I NAI 

,401 u ""I ul '30 I 

1401 U 901 Ur 75 Ul 
I NA I r-~I i'UI..1 

1401 U 901 ul 75 Ul 

1401 u 901 UI 7'5 VI 

1491 " ""I U! 75 Ul 

140 1 u 901 ul 75 III 

14511 U 9C1 UI 75 Ul 

u- N<:!I: deteetr.1: Uj De~a..'1lO1l !im,! ilPprox:mate: ,J .. QtJantitalign lIppr~llCl~t6; 

','$ From diluticrI anal'f&!s, R- F!.~od EStlB- Equipment' Trip 61<;;;)( CO!1t!mir1<JtiC::; 
EMPC Es.timated lIIaltimum Possible C'.MC!"l1triiborJ 

I 
I 
I 
I 
I 
I 

I 

2101 

",I 

9C1 
I 

I 

I 
I 
I 
J 
I 
I 

sol 
I 

001 
",I 

I 

9C1 

9C1 

901 

901 

9C1 

'CM-$O-MW15D-V204 I tCM-SO-M.,V l50-0406 I I 
''-fN1SD I h.iW15D I I 
181712001 I '81712001 I I 
'2.0-4.0 I '4.iJ-.6C I I 

I I I I I I 'Field iJoJp. CM"SO I 
I I I 

'MV'''~5D-0405 I I INone I 

NAI I NA I NAI 

vI 4101 u 4901 U' 
ul 1401 u ~201 

ul 1401 UI 1201 idJ 
N.A.I I NAI I NAI 
N.4.! I .. I I NAI 
NAI I NAI I NAI 
NAI I NA.I I NAI 

"'-I I N..4·1 I NAI I I 
NAt. 

I t-lt.,1 I 
I 

NAI 
. .1 1401 Ul 1201 fJl u 

NA
1 I NA,I I N.A.I 

UI 1401 Ul 1201 Ul 

UI 1401 vi "I , JI 

NAI I NAI I NAI 

ul 1401 ul 1201 l!.I 
ul 1401 ul 1201 ~I 
UI 14Q1 ul i201 ul 
Ul 1<101 ul 1201 

. I 

ul 
Ul ""I ul ;201 vI 

-

· - 

' 
~ 

·-

~ 

~~ 

-

~ 

-

~ 

· 
- : 

-
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I~mplc Number e M ~-DUP-05 I \C~·SO-"'""' 50-0C08 CM SO-M'v".J'15D-4a50 I !cM SO.S602..{j2Q<l CM so.SB024i06 

Ilsom,,, L",",o,. M'N150 I \"""'50 
I~:e Siilmpled' sa,,,uui I 61712001 

l·nt~Nal .Q-o O I 16.0-8.0 
I I I 
I IField Do.:;: CM.SO I I 

Ikx::: idenlltis r 
I 

i~l I INon. 

... .:;;~!!. Orll~nk Analy515 I I i 
I I I 

iiUGIKGI I I I 

1',1.2' TllchloloethiJn. I '001 u l 

1. 1 Dichloroethane I '001 u l 

111 1 Dichloroethene I I NAI 

II" l-TrichlotoMl'l71'U'\A I I N .. i 
!,·2' •• TrichlorobenZ8M 1001 Ul 

1,2. Tl'itMttwlbltnllHltt I N,.6,1 

1.2~l-chlOt~= I RI 

1 2 Dichlorobcnzcnc 1001 Ul 

, .2 0'.ehlcroothnna 1001 Ul 

11,3.S TrimathV1hAr.u na I NAI 

II~ ,3-Dichlorobenzene ;001 u l 
•• _1 vi 111,4-DlCh1VrOb-e-nzene ,

I -Buli:l i!OM! 
I 1001 ul I 

I 
-Chlorotol lJene 

I NAI I 
I 

ChlcrolollJene I I NAi 
I 

-MefnV' 2-Pflntanone I ""'I ui 
I",.,,,,. I 4101 ui 
1Be,u6t'1e 1001 u l 

romomethane 1001 v i 

P.lorobenuno '001 v i 

IblQr{l(! thin-. ",.,1 Ul 

!bs-, ,2-DichlorCH!!the'''e 1001 Ul 

~)'C!Ohexane tOOl Ul 

1~t!'1y!ber.zene 1001 Ul 

~(lxaC",lorobU1adicr:a I ~~AI 

ll soOl'"oo-~benZlilne 1001 Ul 

MW 5O 
. 1 15602 5802 

61i!12OOl 
I .~ 

prJrlUUi VJrJQOl 

.48.0 50,0 I 11' 0-4.0 • 0-6.0 

I Ineid Dup. eM-so 1 I 
Non. I ISB02-{12(W I No" 

I I I 
I I I 
I I I 

11. U "'" "I """I u 

110 u '00 Ul 3801 U 

NA I !'lAI I N.A 

NA I !'lAI I 'LA 
110 u 1001 Ul ,~I UJ 

NA I ~JAI '''' 
R I "I I UJ 

110 U iOOI Ul =1 u 
•• _1 .. 1 Jaol u 110 U ,~ u 

NA 1 •.. 1 I NA "" 
110 U , LJl laO U 

iool 11 0 U ul l80 u 

11 0 U 0 u l "'" u 

NA I NA I I NA 

NA i NAi NA 

110 U 1001 u i 3&l V 

'00 u 3401 u i '90 V 

110 v 1001 ui 380 V 

110 V '001 Vi 3801 V 

11 0 V 1001 Vi 630 

110 u 1001 Ul 38QI u 
110 u 1001 Ul ':tllol U 

"' u lOQL b1 .,lInl U 

110 u 1001 ul 3801 u 
NA i NAI I NA 

1001 vi ••• 1 u 110 u 

u - No! detected, UJ- Detection !!m!t O!pproximate: J- O..!;!n!itati-::m I!!p~roltimete. 
'1$ - From dilution analysis; R- Rejected; EMS- Equipmenii Trip 8 iank contamination; 

EMPC- E\time.t'!d Ma:o:imum Po~~jt,!.e C-Of'!CI!'ntratilM 

260 

260 

260 

200 

200 

260 

26{) 

26U 

200 

260 

6eO 

?SO 

260 

'000 

260 

260 

200 

260 

260 

CM SQ-SB02 0608 1 ICM-SO-SflO:wJ2U4 

SB02 i JSBOJ 

'/31200' I 11I9l2001 

6.0-8.0 I 120-<40 

I I I 
I I I 

Nona I I NO~ I 

I I 

I I I 
I I 

U -no l Ul 300 U 

U m l Ul JOO u 

NA I JA J NA 

NA I NAI ~JA 

UJ 2201 UJI 300 u 

NA t~ NA 

UJ .(4 u~ 300 UJ 

U ,,201 vi 300 u 
U ••• 1 . . 1 

300 U m u 

N.A 1 "-'1 I NA 

U '20 \' vi JOt) u 

u "",i vi JOO V 

U 41.1 JI JOO U 

N.A I NAI NA 

NA I NAI I NA 

U 651 JI JOO U 

u 2201 v i 500 V 

u 2201 u l 3001 V 

U 2'201 Ul 300 U 

5701 I 3001 U 

u 2201 Ul "''"0 u 

u 2201 Ul 3201 

U 2201 300 U 

u 2201 300 U 

NA I Nfo.J NA 

u 
._.1 vi •• • 1 u au 

·  · · 

'
 

'
 

" _ 

- -
~ 

" 

-


·
 ~ 

~ ~ ~ 
""" 

-


-


-


~ -
~ 

'" 

-


-


~ 
~ 

~ ~ 



TABLE 4-2b (cont) 
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMOR~NDUM • SOURCE AREA INVESTIGATIONS 
CENTREDALE t.,'ANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 16 OF 18 

I "'m"'. Numbs, 
ICM.SO D'....lP Q5 CM SQ.MW15l.kJ606 ICM SO.J.4IN1 SO . .4850 i iCM.50.c;,W'i2--o204 CM SO-S8(j2-04(;i; ; 

iSarnplfll(lC".ai1M IMW1SO 50 

I PateSam~ IBIll7tXll 8{l11OO1 

\ nt .. rval '4.0-6.0 6.0 S.0 

I I 

Ik identiflllr 
IFiaoid Dup, eM-SO-
I t.NI i 50-0406 Non:!: 

Ik ... ".", I Nil 

i"..."" AulAl. I ... u 
~~ycloItllIlI .• fMj I \00 U 

Methylene Chlonde I 100 U 

I Butylbenzena I Nil 

I -Pt~benlene I 
"'" 

apll 8 Iene i Nil 

!j,-,,,.n. I NA 

Ib lscpropyttOfuene I NA 

lL.ac ButyfbanzgnG I NA 

Iblf8M I '00 u I ert-OU1~l·f\4I 1 NA 

I , it\rechloroethE!ne 1 100 U 

,oi~ I . 2 J 

I otat Votawe Ofg!tntes I NA 

Ihotli Xvtcncs I 100 U 

r&n& l ,l Dchklfoctr.ena I \00 u 

nchiOfOfttlitH16 I 100 U 

rlchlOfotluoromclharoe I 100 U 
inri Chloride I , 00 U 

t.1V'Jl5D 1 iSOO2 s802 

I """""" 1>=00, 1'3'200

I 4& 0-50,0 12.0-4,0 , [).OO 

I IFleld Dup. CM.so-I None I 15802-0204 None 

! NA i NAI NA 

3501 u 1 Ul 610 U 

1101 U 1001 Vi 380 U 

HOi U 1001 Ul 380 u 
I NA I NAI NA 
I NAI I ,,,,I Nil 

i " .. -.lA1 NA 

I N.A,1 I ,..;AI NA 
I n.e.,1 I NAI NA 

NA NAI NA 

,,0 U 11)0 U 350 u 
I NA NA 

11 01 u '00 UI 300 U 

11 01 u \ 001 u ; JOO u 

i NA NA; NA 

1101 U 100 UI 3aQ U 

1101 u )00 u l 3SO U 
,,01 u '001 Ul 360 U 

1101 u 1001 u l 360 U 

,1 01 U 1001 uJ 380 u 

u- f\.IO! dRllllClfId: UJ- \,JIItllt:bOrl llmi't ap;:;.-o't.m.h.; J Oulntl'tallon apptolumate: 
• .., - FfOfI'I dillillOn *M1rslS; R- R!',Iect!ld; EMS- EQuipm;;nV Trip Biank t'OOlimin ii!!ion; 

EMPC- Estimailld Ma:::im:.:m P=ib!e Concentration 

1 
1 
I 

I 
I 
I 

I 

34111 

~~I 

"",I 

I 

I 

L 
I 
I 
I 

2501 
1 

"",I 
2601 

; 
200; 
200; 
200; 
2601 

2601 

CM So-SB02-0G08 CM-SO-SB03-v..:O I 

15602 sew I 

11I3r"2OO1 lJQl".!OO1 ! 
5.0-8.0 u-A.u I 

I I 
I I 
INone I None 

"",I I'~ Nil 

ul 220 ~L 3><1 U 

ul 220 Ul 3001 u 

ul 220 u 3001 U 

N.,\\ NA I NA 

NAI Nil I NA 

NAI NA I NA 

NAI NA I NA 

NAI NA I NA 

riAl NAI I '" ul 220 ul 3I..'1Q 1 u 
Nil l NAI I "'. 

Ul 220 U 4301 

v i ". u :;001 u 

NAI NA I NA 

Ul 220 U "",I u 
Ul 220 u "",I u 
Ul 220 u 160 1 J 

UI 220 u 300
1 U 

ul 220 u 761 J 

· - _ ' · ' - ~ 

'""" 

' 

- ' ~ 

' 

= 

-

~~ ~ 

-

-

~ 

- _ 

_ 



TABLE 4 2b (cont.) 
SUMMARY OF DETECTED VOL4.T!LE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMOP_4.NDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORAT!ON PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 17 OF 18 

bam !e Number CM SO-"""""'...-o.ws I 

~m Is lOC41tlOI1 S803 I 
Pat. Sampled 119J ... vui I 

I1t'8'Val 40 60 I 

Field Oup eM-50-
Pc ldantlrKlf SfIOl-0406 

oIatll. Organic Analysis I 
I 

UGIKGI I 

1,1.2-Trichloroetha". 180 U 

1 , l-O\c:tIlofoe\kane ,,,,1 1I 

1,1.()enlomethone \ NA 

1,2,3-Trcl\lomt..n71l1r'1111 I N.. 

1,2.4·Tr'lCl'\k)fobenZ~ 1MI U 

1.2.4-T one \ '''' 
t .2~omo-3-<:hIorOS)ftlpl:mt ~eol w 
! ,2-OichlorcbeI'lZCtr.c teel u 
, ,2.[)ichloroethane 

, 
'""\ U 

1,3,5-TflmelnY1Df!nZf!ne I NA 

1,3·DlChiQrobenzen8 lsol U 

1,4·01CIlIOrObenzene lso1 U 

Bul.none 1so1 U 

·Chlolotolultna I NA 

-chIorO'.ofuene I NA 

.Metnyl.2.pantanonlt H!OI U -- 4-401 U 

Benz .... 1801 V 

BrOfT\Of'f'!ethlne 'SO' U 

Chlorobero:c:nc: 1801 u 

hlortleth,ne ;801 U 

is-1 :2·DtcI'\lo(~thene isol U 

bvc:lohlbifli 1501 U 

!hv!benzene lsol U 

)Qc:hIOl"obutadiQn8 I NA 

'''Propylbenzene 1601 U 

CM-SQ...OUP05 CM-so-sao3..Q608 I CM·s()'S60J..l &20 

SBOJ SS03 15503 
l/912O() l 1/912001 :'19<;001 

Q.6.0 606.0 118.0-20.0 

Field Dcp. CM SQ. I 
I s_ None INOfle 

I 
I 
I 

200 U 190 Ul 170 u 
200 u ",,, U\ 170 u 

NA N,a,! NIl 

NA !-.lA1 Nil 

200 u 190 Ul 170 u 

'''' NA Nil 

200 W 190 UJ 170 '" 200 U 1~ 
\ .. I 170 u v 

200 U 190 ul \70 u 
NA NA N 

200 u 1901 u \70 u 
200 u 190 U 170 " 
200 u "'0 U 170 U 

NA "'lAI N. 

NA N.. N.' 

200 u 190 Ul 170 u 
390 u '90 U 240 L 

200 u 1001 U 170 U 

200 U 190 U 170 L 

200 u 190/ U 170 L 

200 U 190 U no L 

200 U 190 U 170 L 

200 u "'" U \ 110 L 

2W u 190 U\ 170 L 

NA '-AI NAil 
200 U 190 ul 170 ull 

u· Nul: utJIvcbtd, UJ- Detection limit ~ppflnimll!e, J- Ouanfrt.eltion approximate. 
'IS· From dilution anlJly!o~; R RltjActec:!: E6fTB- Equipm@nt! Tnr 61~fllr t'.nnlll;mlfllllIlOfl, 

EMPC- EiiitimatW MPiriium p Cor''-,mlr ilwlI 

-

-

-

- " 

· 

~ 

· 

-

~ 

~ 

' 

· 
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TABLE 4-2b (cont.) 
SUMMARY OF DETECTED VOLATILE ORGANiC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHN!CAL MEMORANDUM SOURCE AREA INVESTIGATiONS 
CENTREDALE MANOR RESTORAT!ON PROJECT SITE 
NORiH PROV!DENCE; RHODE ISL..-.o\NO 
PAGE '10 OF 18 

I"ce,~ph"~~·,i~C",· I -fl ""i- -+ __ ~+-____________ ~-"=Or- t--""i! 11 i i 
Ikr~X~.~."~."- _+I----------_41 ----------+_ ~-"~-------- _+-"~! 11- i i 

I
II!p..lsooropyiioiuene I II 

I 

Il$amOil! Number iCM-SO-5803-0400' 

IfSampll! LOC4Ifron ISB03 I 
I~nter'.'al 1-<t·M.O I 
II I I 
II IFieid Oup. CM-se-! 
il.-. .... -nljfjAr i,S803-0406 I I""'" ........ .... • 

IIn Propy1t;e;;L€ii€ I I 
li i I 

!r~-6utyibenz.ene I ! 

I~o!uene 1 1801 
toG! Volatile Organics 1 I 

IL . ? nirhlorog .... ne I '''''1 I IIlI:o-r •• _._ . .. tI. \]V 

It: . . . A ...... III ncnroro .. tlcrcm.,."rllne H!OI 

ICM 50-OUP05 ICM-SO-SB03-0608 Ci.V5() .. SR03-1820 I " I 

15803 
I 1~lJ.n""l I Is&.~ I " I IV I I' 

11,''912001 
I 

1'''91'2001 {ii9l2OO! I 
" I I I II 

i.t0-J3.0 
I 

!6.0-S.0 
I 

" I ,"~n I 
1 

1111, ... v.v 
II I I I I I 

110"· IdDu eM I I 
1 

I I 
" r ie p. ~I 

INaner. 
I I 

" I SB03-04C6 I I INone I 
" NAI 1 

I I Ii 
NAI I N~I I NAil 

I f I I I II 
U! 2201 UI ''''I III .... ,,1 ull 

I 
"vI 

" I I UI sol ul .,nl ull UI 200, 
I I • "'I 

" I I 
UI 1.901 ul .,"1 ull U! 2001 I 

"VI 

NAI I NAI I MAl I NJ.~I I I I I I 
NAI I NAI I N,\\I I 

r~~1 I I I I I 
NAI I NAI I ~:AI I 

"-'1' I ! I I I 
NA! I ;,lA·1 I NAI 

I 
~I ... j ! I I "-141 I 

N·.1·1 
I NAI NAJI "·'1 I I I 

Nll,1 I N.d·1 I iiAl NAJI I I 
1.1 ,.. 1 

"I 19°1 ul I 
ul~ ...... , :.!WI VI 1701 

'''I r i'~AI NAI I ,..)! 

::1 
I 

"I u( I ull ul 200[ VI 1701 
. . 1 I • .1 uf I ull VI 2001 VI 1701 

. .. 1 I NAI I I 
"A/I "' .... , I I NAI I 

. . 1 I . . 1 1 I JI UI 2001 UI "!"I UI 1701 I .. 1 I ull UI 2001 U !901 UI 1701 

2001 ul Hoi 
I 

UI UI 190 uti 

"",I Lli <7,,1 I 
UI UI ~901 ulJ 

I 
nf , "I 

" UI 2001 UI tool ul nnl un -I 
I 

u- Not detected; Uj Detection bmit approximate. J . Qu,mt~iion !!pprol!imate: 
01$ From dilu"tior. an!!!}'!;!!!!: R Rejected: 1:6/T6- Eqtlipmenll Trip Biani< contamir.o:.ticn: 

EMPC E5{imated Ma:dmum Possible Cuftce-fliiCition 

-

-

' ~ -
-

' 
' 

-

-

------------__~____________ 
____________ 

__ ____________ 
--~~ ~~----------

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

__ 

__ _ - _ 

_ " 
.. 

-
_ 

-



11s5lmp!e Number 

Jkllmple l Ocisuuil 

lbale Sampled 

Ibterva
Ii 
Ii 
!bc identii~r 

lis-tmJvolatil. Org:nk An.atysJs 
IMUGjK L 

111. i'-6ipheny! 

111 ,2.4-T fich!~rctlenz.ne 
jll ,2-Oichiorobenzene 

Iii . 4-uichjorcbc:".:~ne 

Ib,4,:" T richlvrop.';QnoI 

Ih,"..QichlOropt".a;;o( 

Jh ".Qimethy1p, ..... -tOI 

Ih.Methvtna.mtiUii@!M! 

I~Methvtphnnol 
1~ 4 Methyijphenoi!; 
1~ 6-f1!f'\jlr0-2.melh.,~pl"lli!r:el 

1~-CI;1·!Q!oa,,\\iroe. 
1~ Me!h'1""henoi 
l~~-=pht!'l ene 
I~:-:; -",t""vlene 
I 
1 .:tvp:-!€i"!O!'!e. 
liA.nthrjt\;~ 
1 
IlBAPEa 
1 
I nzaideh dc 

l~nzo{a)a,iith ;;;::;en9 

l~nzo(a)pynme 

IIe$nzO{b)fiLWfanthene 

l~nzOC(l h ,i)perylt! r'!e 

Ilcen7o(k)f!uoranthcrlc 

Ibis{2-E!tl rJ.qi)Pht. .. :: .. c 

1~ .. !Mbel'~pNhal!it;; 

TABLE 4 2c 
SUMMARY OF DETECTED SEMI-VOLATILE ORGAN!C COMPOUNDS IN SUBSURFACE SOiLS 

D!>_"'FT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTOP.ATION PROJECT SITE 

NORTH PROV!DENCE, RHODE ISLAND 

CM..so-MW01-0102j ICM SO-MW01-0204 CM-SO-M'N01..Q406 ! ICM-SO-M'y·.J01 ..()6(l3 CM .. SO-MlN02-02Q.<I eM SO-MW02.0600 I ICM-SQ-MVv'02-0810 

MWOl 1 IM ...... 01 

121:2&'2000 1 I ; 2/2at1!YYJ 

1,0-2.0 1 12.0-4.0 

I I 
1 
INoo€! ""'" 

1 I 
I I 

1 

=l uI 
1 NAI 
1 NAt 
1 N.AI 

95UI Ld 

,arJ Ld 

,..{ Vi 

300/ Ul 

3601 cJ 

I t,r l 

9SOl vi 
38C\ u1 

i Ri 
761 I 

1Io! 
3~ l!I 

33d 
I NAI 

=l ld 

asol 1 

oed ! 
,000/ J.BI 

1901 " x,{ " B6I } 

38C\ ul 

MW01 1 IMWOl M'No2 

12l2812000 I ,WBiXXiO 1I5i2oo, 

4 0-60 1 160-8.0 2.0 40 

I 

"00' !Nona Nor.e 

I I 1 I 
1 I 

1600 U .00 vi 1 u 
NA "AI 1 .. , , .. 

I NA NA I NA 

,COO 

1600 

1600 

1600 

600 

40001 

1600 

'600 

1600 

!600 

260 

1500 

no 
750 

750 

;;00 

c 

470 

1600 

NA NA I NA 

U 73 I 950 u 
u "'" u 3BO U 

U "'" U 3&J U 

u 400 Ul 3001 U 

u 400 Ul 3801 U 

NA NAI i I 

u 1000 u l 950i JI 
u '00 Ul 3001 U1 

R RI i R 

u 110 J l 3801 u 

U ,'" J 3801 U 

U 00 Vi 3801 U 

J 250 J 391 J 

NA NA I ~JA I 

U 00 v 3801 U 

J .'0 1 681 J 

E8 170 9 i l J 

J 700 Eo 931 jEB 

J ,,0 Jl 44[ j 

J 6 ", I , 
J 480 I 2301 J 

U AOO ul 3801 u 

u· Not dtrl .. 1ed; UJ· Qelectlon limit approximate, J. Ou nti',:,tion apPluxirfUne, 
f:fom dilution analysis, P.. R iectt;oj NA· Not .... Mlyzed; NR Not r.jcc1ed, 

TRIES- Eqltipmer:t.rrrip b/ani< (;widminatioo 

M.. O? 1 h·Wl02 

11'51'2001 1 11l5l2OO1 

6.0-8.0 1 18.0-10.0 
I 1 
I I 

N!!I"!E! I INone 
I 1 
I 1 
1 1 

:lOO u 370i u l '00 

'''' l NAI 

NA INAI 

NA INAI 

970 V SlOI vi 1000 

380 u 3701 vi 400 

380 u 3701 '11 00 
3aO u 3701 vi 400 

"'" U :m)1 vi 400 

NIl I~JA I 

970 U 9~ 1 Ul 1000 

380 U 310! Ul .00 

J80 u 3701 Ul 00 

3AO U 370 ul 00 
3R() u 7.1 J 00 

380 U ~7(r ul .00 

360 u 13"/ A 00 

NA I NAI 

380 U 370i ui 01
48 J 5901 Ji .00 

39 J 530i Ji .00 

53 J 6801 J; 00 
360 U 2201 JI '00 

" J 6401 JI 400 

3BO u 6701 v! , 1)0 

"'" u 3701 vi 00 

CM-SQ-M"-';02 1820 I i 
MW02 1 1 

11511001 1 1 

16 ()..(O.O I I 
I I 1 I No", I I 
I I I I I 

u 3801 :.;1 

NA INAI 

NA I NAI 

NA INA' 
.. 1 u 9401 u 

u 3801 .. I 
u 

. .1 u 3801 u 

U 3801 vi 
U 3001 vi 

NA lNAJ 

v 940 1 U/ 

U 38-:>1 lii 
u 3S01 ui 
u ,~I ui 
U 380' ui 
U 3001 u l 

u 3801 u l 

NA I f'lA.1 

U 3801 Vi 

U 3&01 ~ 
u 380/ vi 
u 38Q1 vi 
U 3801 vi 

.. 1 u 3801 u 

1I 3801 vi 
u 3801 vi 

-

-

-

' ' 

-

' -

~ 

= 

" 

' 

"' 
, 

-
' 

" 

~ 

~ 

~ 

' 

" 

" 

~ 

~ 

' 

' 

' 

' 

' 

' 

' 

'" 

_ 

, 

, 
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' 

'" 

' 

' 

~ 
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TABLE 4 2c (coni.) 
SUMMARY OF DETECTED SEMI VOLATiLE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 

DRAFT TECHNiCAL MEMORANDUM SOURCE AREA INVESTIGATIONS 

CENTREDALE MANOR RESTORATIO~J PROJECT SIiE 
NORTH PROViDENCE, RHODE ISLAND 
PAGE 2 OF 14 

s.mple Number CM·SO-MW01~102 CM MWn, .0200; I CMSO MW01.()406 I ICm-So-MW01.0608 CM.SO-MW02.o2041 

lSm? lQCzti~;" M" ..... 'Q.1, MWu;, 

Oate Samp! 12i2B12OOO 12f28f2!YYJ 

ntel'J3\ 1 0 2.0 2.0 4.0 

pc Identifier I""", I,,
apro!act m "" U 

lk:arb32ckl , J 
I I 9Q( EB I k:hn"'~ 
p;.n.Bilt",1Phth<llate :lBl L 

b ,·n-oct,;pl"tlhalate "" U 

bbenzo{d.h}anthracerle 38( U 

foiben oitJ r!l n 5 J 

p e!~ylphthalate 380 U 

CtUOfanth11J\8 I 2000 08 
IFh.mrenlJ 110 } 

Illl" MoIec~I!!rWei!;lhi PAHs N 

ndti-no{ 1.2.3-cd1n ''I1!ne 280 J 

f70N Molecu!::r \N;;:igm PAHS " . Nrtroso-di~h~ ii·".am ne 38C U 

~aphthalAn& :l8C U 
jNIUCIhoenZ!lf'€ :l8C 

PMtKhtoropht!flDi 

"'" Phenanthrene I 1200 EE 

P henol I 380 u 
r-.e I 1500 E8 

rrot;ll PAH I N 

l otal Semi·VO;diiN Ora!lllic't. r N 

\ t.ffi01 !t";iio\ IJ,WCp 

I 1212812000 _1 12i2812OOO 1"l12OO1 

i • 0-6.0 !s.O-ii.o 2.0-4.0 

I I I I I 
I Non. IN{)!M! ""'" 

16OO! U CO u ""' U 

16001 UJ '''' J 380 UJ 

93Ci JES 970 EBI 120 JER 

16001 U 400 u i 38()1 u 

16001 u 400 u i 3801 u 

16001 U 140 JI 380 u 

16001 u '" JI 380 U 

16001 u 400 UI 380 u 

1600
1 E8 1900 EBI 170 JE8 

15001 1J 130 J! 380 u 

INA NAI li~ 
3401 J . 80 I 6' J 

INA NAI I NA 
i6001 u Al'" U aoo! u 
1600i u .00 U i U 
16001 u .01 00 U 380 u 

- i U ""I u .'" u 
, iOOi JEB 1300 EB 77 IJEB 

16001 U CO u 3501 U 
1400IJEB 1100 EB 170IJEB 

1 NA NA iNA 
! NA '''' INA 

u Nul detected: w DeIactiorI limit !!fJv;Oi(j;;-,ate : J. Ot!!nt~JO!l .IIpPfoxilNte; 
. Fran c:!:.otion analy$iS: R R~Wd: NA· Net aro.aty.r:ed: Ni< Not raf$Ct&d: 

TBIES- Equ\j)mentlTrip b!::rm contamination 

I 

I 
"",I 

I 
661 

3S{) 

3BO 

3BO 

380 
"",I 

99 

380 

380 

"'" 
3BO 

"'" 
.70 

380 

380 

120 

ICM SO-M"Viu2--0608 CM 02..Q810 IcM SO M\AJ02 1il20 I 
1M".'J02 M'/J02 Iwmoo \ 
HS/200i I 11512001 1~1 

S! 0 I 8.0-10.0 I 16 0-20.0 I 
I I I I I I IN""" No"" iNone 

I 3701 U "Xl UI 380 U 

V :mJ u 400 U 3BO U 
J 78C! J 4()() U 3801 U 

Ul 
3701 u "'" u l "'" U 

U 370 UJ 00 u "'" U 

U 370 UJ "'" Vi 380 U 

VI ;3;0 U 4()(J U .on U 

U 370 u <c,,, Vi .on U 

JI ioool J " JI 380 1J 

u 67i JI .00 Vi I u 
NAI 1"'- ,,,I NA 
ul 2001 J 4tlO Ul 380 u 

NAI n-.t..A,. I r~1 NA 

Ul 370 u 400 Vi 350 U 

Ul " J 400 vi ...., u 

U 370 U 4tlO Ul 
"'" u 

U I R 1000 u 9401 U 

Ul !!60 J '" J 380i U 

Ul :310 U 400 U 3801 U 

} 18001 , sa J 3801 u 

"l~1 NA NAI ! NA 

NAl NA NAi JNAI 

-
-

-

~ · · - ·~ - · -

- ~ 

~ 

· · ' '" 

~~_
" ' " 

"" ' 

'~ 

~ 

i 

~ 

' 

' 

~ j 

~ 

" 

' 
~~ 

· 
" · · 



TABLE 4-2c (cont.) 
SUMMARY OF DETECTED SEMI-VOLATilE ORGANIC COMPOUNDS IN SUBSURFACE SOilS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 3 OF 14 

Sample Number e M-SO M'/V03-O.1106 CM.SO-MV'J~ 

&lmpl9 Loc:!ion MW(Y.l MWD3 

Date Sampled 1212rrlfXXJ t2127f2000 

0"",,,,1 4.0-6.0 6.0 -B.O 

~ldenli1:~r Non, None 

f$eMIvotiitCil. Organic AnalY'l~ 
UGJi(G , 

1. t '·6ioilC:lyi '00 V 1100 

1.2.4. Tricr.IorObenzene NA 

1,1.o.cr.lorobenzetlc NA 

!, .-QiehlOC'obel\zer., NA 

4, TridllofOoher.ol 1000 U 2900 

4-Oieh "'" U 1100 

.4-I)jmeoh~ «Xl U 1100 

-Mftflvrnaphtt:.rene '00 U 1100 

·MethY1phl!nol 400 U 1100 

.. '-Methylpt.eMls .NA 

,6 Dinitro-2·metl'>ytpn@not 1000 U ,.,., 
ChlorOillnil ,ne 400 V 1100 

Mclh>1"".001 Q 

l-ot.eer.aphlhlme 13" J 150 

!Acenaphthylene 140 J 120 

Acetophenone '00 u 1100 

Vo-nthllft&M JOO J 320 

tw-EO NA 

),.",,~.h"" '00 V """ ~nzo(&}ati!hr.tC8nc .. 0 &40 

i3enzo(a)pYrene .70 790 

be"'o(b)fl",,,,".ne 1300 EB sao 
tbenzC){g,rt,i}pGr'f1ene 201O J 3J() 

~o(k~l,I(;ri;:'Ithfln8 1000 820 

l:.sf2.Ethvlt'teX'.,.1lnt1maI2ta 900 500U 

""''''''''''~''''_'' 70 J 1100 

CM-SO·MW04-04Ofi CM SQ-t-. .f'N04-0608 CM-SO MW05 0102 

MW04 MW04 ,.,.,NfY.I 

6112/2001 Gi12r)OO1 61111/2001 

AO 60 I IG.0--8.0 1,0-2.0 

I 
I 

Field Dup. CM-SO-I 
Non. INone MWOS·(H02 

I 

I 
U . 20 U "'" U 360 

NA NA NA 

NI' rotA. NA 

NA I NA 

U 1100 U 900 U 800 

U . 10 ul 3GO u "" 
U ,,0 W "" UJ 360 

U ",0 U 380 U 360 

U .20 V 380 U 360 

'" NA NA 

U 1100 U 900 U 890 

U ,'" U """ U "'" 
R "" U 360 U :J6() 

J 420 U j60 U """ J . 20 u Jt;Q U 360 

U .20 U 360 U 360 

J '20 U 360 U 360 

NA NAt Ni'. 

U <2<l UI :.Ill) u "'" 
J 42<) lJ l "" U "" .1 R! R 

JEB .20 UI 3SO U 360 

J 20 UI 360 U 360 

J . ", U 360 U "'" 
J 420 U 36() U :J6() 

U <2" U "" u J6Q 

u Not <'eI1Ctcd; UJ. De~ I~IT' .. 3pprOJcir.'.a te: J QuanbfatiOOllpproxima!e; 
, f rom d:lubOf1 analysis; R· Rej«t.;d; NA, Ncl ::nalyzed; NR:· Not r"~: 

TQI'(D- Equipme:rt(T rip b!.~k contamInation 

CM-SO-OUP-C1 I CM $O-MWVQ5..0204 CM SO-MWii5-0406 r I 

M\N05 i p • .f'N05 MW05 I I 

611&"2001 I ,snool 611912001 I I 

1.0-2 .0 I 2,0-4 0 o-G.O lJ 
fIeld Dup eM-so 1 I I I I M'¥ ... I'05 .... Q102 I N""" tJQne I I 

I 1 
I I 

I I J I 

U 36DL Ul ., J 320i uj 
NA I""" NA IN.<\I 

NAI NAI NA INAI 

NA !N& NA IN.""I 
lJ 900j ,J S6 J 100u01 ·1 
u "",j v i 370 UJ Mil UI 

W 3501 UJ 370 W 8201 UI 

U 3501 V 240 UJ 2.&w1 I 

U 3601 U 370 UJ B201 u l 

NA I NA N" INAI 

U "",I U ... 0 IV 21~ 1I1 

u :'>5(11 u >70 W .",1 v i 

u 3601 u 370 UJ .201 Ul 

u 3b01 U 950 J .",1 v i 

U 3601 U 110 J 6201 Ul 

U 3601 u .0 J "",I Ul 

U 3601 U noo J 8~ !:1 
NA \'" NA IN~ 

U 360J. I) 370 UJ .201 vI 
U 36Qlu 3900 J 8201 

R . t R 2300 J' e2C1 

U 3601 ul 4200 J 4701 ,j 
U 3OOj;i 1100 J 8201 ul 
u 3601 U' 1600 J o~1 vi 
u 360i ul .. 0 UJ 1300f 1 
U :!SOl UI 370 UJ 5201 vi 

-

· · - -

~· 

- "" 

-

~ 

"" 
, ~ 

-

· 

-

· 

· 

' ~ 
~ 

' 
' 

- " 
" 



TABLI~ 4~2c (cont.) 
SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORMJDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE. RHODE ISLAND 
PAGE 4 OF 14 

I Sam{!le NiJtn~r ICM SQ MWO-"'-0406 jCM·so.MW03-()608 ! CM.SQ.MW04-C406 I CM SQ-MW004-0608 ICM-$Q·M'N05-0102 

I Somple Locatico IMvV03 !MW03 I ~04. I ""'0< IMW05 
o.",s.mp!ed !l1mnooo I 1212712000 I &'12'2001 ! 6112f'2001 is/1S12OO1 

~ntelVl!l ! !'MO Is 0-8.0 I 4 D-6.0 I 6.0-0.0 iI .0.2.0 

" I I I I I IFiEld Oup. eM-SO. " I I I It'...tC kjenti1Sef IN:;me INorre Non. I """'" !MW050iO? 

1\0.",0;",,,,, I 400 vi 1100 u ""I u 350 I 3ro 
I 

8Il Ji 150 J 4.20f lJ 3W vi 360 
I '201 U Ul It8h~~1!1 I 1100 EBI 1000 JE8 3001 3€ll 
I 

360i Ul fl)j :I 8IJ1y1p/"1u-'la! .. t~ I 400 u l 1100 " .:201 U 360 

ibi-rl<lCtv1ohlhat8Ie I '00 u l HOO u 4201 u " ,I ;;00 

jbibenzO(a.,,' anthrncene I 52 .,1 1100 u 420\ u J60 u l 

""" !plAnzOf..:r.tn i .2 J 1100 u 4201 u J60 vi 360 
li1iethyiptl!halafll ! '00 u 1;00 U 4201 U l&> ul 360 

~iuor.lrltt·..,ne I 2000 Eel 2000 f8 4201 U "'" l!l 3SO 

IfiUOff!I"\6 I 180 JI 210 J 4201 u 380 \i 3SO 

~'9" ~hJf Waigh1 PAt-1s I NAI fl. INA tJ~l 
Indeno( 1.2.3-<:dJpyntn.o- I 2SO J! 5301 J 42(11 u 360 ui 3SO 

!.OYI Mo!acular "",.lQtlt PAHs I NAI NA I NA NAT 
~----=--Nlt:oso-(IipliiWlylamm. I 'W ul i100 u .4201 u J60 uj 360 

~""""- I .00 ui i100 u -4201 u 3SO ui J6C 

1I-<"0be<1,." I ,00 ui fl001 u ""I u 3SO ui 360 

~eTl1aChklfnpl1enol I 1000 ul .29001 u 11001 u 900 ui "'" 
1P".2nanttlrerot; I 1200 E8i 1400IJEB .",1 u 350 vi 350 
I I v i t!ool ~201 U vi manor '00 u :!SO "'" 
Ip-"ene I 1500 EBi 1500 EB 4201 u 3GO vi "'" 
l'"rotel PAH I N.A. NA INA N.6,.1 

HTct3l ~rru 'y'oIatife Org01nil:::o I NAI NA jr";A N.A.I 

u· No( d~:c1"ed: UJ· ~flCtic!lllmit ~wro)ljm~lv. J O'.:~mitallnn iPPfoxim",lG: 
From dlliJbO(l iina~~ ; R RlljeGted; N.A._ Not ar'~\:fZe<1 . I't.!R Not !ej~ed

Ta'ES· EqulpmentITrip biank t.Mtam\r!!'JlMl 

lCM.SO.DUP-Ol I eM SCl-M\.\'05-02001. ICM-SO-M\NC6-04CE I 

IMlti05 I Wi.,."" IM';,Q5 I 

&,1812t'01 I 611612001 16I1Sl2OO1 ! 
1.0·2.0 I 2.0-4.0 14.0-6.0 J 

IFieid D:..;p. CM...so.j I I 
I I 

MV.'05-0l02 I -. INone J 
u 3601 u 370 UJ 1 a2Q \Jl 
u 3601 u ''''' JI a20 \Jl 

Jol u 360 lJ lllW .2Q 

~L U.J. 3tiO U 370 '2Q 

uL ""'I u 370 u} 620 

Ul J6() U "'" 
.1 

620 uJ , 
U 3501 u 700 A . 20 vi 
u 3601 U 370 wi .'" VI 

U 3601 U 7600 Jo i ..., I 

U 3601 U '''''' Ji 82Q VI 

NA Il'-,v.. ,.-i N. 

u 3601 v 1500 Ji 82Q V 

NA INA '.-Ai NAI 

U :.i601 V J7Q UJi 820 u l 

u 3601 U "" I 910 Ji 

u 3601 U 6S JI 820 u l 

u 9001 U 940 UJI 2100 !!l 
ul 35(}1 u 7>00 Jol 1100 J 
U .350' U 3ro W J 820 v i 

U 36Q/.u 6600 J.I 830 J 
NA tN/I, "",I ~ 
NAI LNA ",I ~ 

-

· · · 

" 

~ 
·	 ~ 

~ 

_ ' 
· 

-
" -	 · . 



TABLE 4-2c (cont.) 
SUMMARY OF DETECTED SEMi-VOLATILE ORGANiC COMPOUNDS IN SUBSURfACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA iNVESTIGATIONS 
CENTREDALE MANOR RESTOPATION PROJECT SiTE 
NORTH PROVIDENCE, RHODE iSLAND 
PAGE. 5 OF ,\4 
I 
11Sa .. , pl;; N",m r !Ct-A.SQ...M\A,'0S-0810 CM SO-MWOS-10;2 I ICM-SO MWOS.Q204 e M ~f"I'-~.foN06-OUPOl CM-SO-MW06-0400 I CM-SO-MW05--0608 

lIsa,jip;e loc~tior! 
I 

It.f ..... MV'/OS 

llJiii,;; Siimpled 611 9.'2001 6/;912001 

DntefYoll i 0.0-10.0 I 100-12.0 

H I IPc kjen!ifier None No"" I 
I 

I J IlSemivoirJ!e O:;~lc An.lysis 
ILYG!!(G1 

Ib ,1' ~ph~f\yI 370 lJ 

1 1,2, 4 .Tnc!'lIorObenl~e NA 

rt ,2-Oich!crobenzenl:! NA 

;, o;ch!orobimz.ne NA 

12,4,5-TncNomohenol 70c0 

12, .... Dic.';~ " J 

h~-Ol;r~~ .1. W 

ii2-Meihrm"M!hl!~ TJ J 
I .. .. . . 
F MwwiDhencl 370 U 

1t3+4'Meihy!"'henO!S INA 

114,6-Diflitro-2-ma:h.(!phOnOI 9301 U 

\14.chloroani(ine 3701 U 

Ik Methylpt-~ ~\10 1 1J 

I efli phthen" 3701 U 

I naphl hyierle 3701 U 

1lt.r~l)ph non l!! 3701 U 

I~!! thr<!{"'!!'!'!e 370 U 

1~4CEQ INA 

1~l".z~ld~hvde 370 U 

I~;.z~;; ' ;; nthracene 370 U 
I 
IIG~'-'LV{ ii jp'f""!1"I R 

&llL¢{ujr.!Y.l!'!!~ 310 u 

l&nz~h.i\'""eN!ene 3rO U 

I&!nzo{kifi:':~unt. ene 3701 U 

Ibs(2~~my!h;:):r1 '''h!halate 3901 U 

~uty1benz~1 :ithil lil:~ 61; ,j 

i i •. , .... .,. MW06 "wos I tKWOO 

I I 12{19.'2000 12Ji Sr'2OCO l'ilt9:2000 I l 1Z11Sr'2QOC 

I I;,- n.-~ o 2.0-4.0 .O-<i,Q I 16.0-8.0 

I I F=ield uup. e M SO Field UlJp. CM-50 I I 
I I MWQ6-0204 t.rNOI5-Q204 Non'" 

I 
INnn6 I 

i i 1 I I 
I I I I 

3801 Vi '90 60 6701 I 

1:.;;,,1 NA I ~JA l Nt', 
1...1 NA INA h ,:,A 1 ,

L~L NA INA I <lA1 

14001 1 91 0 U 9201 u 12001 Ul 

3801 ul 360 u 370 U ""'I Ul 

"",jul 360 u 370 u ""'I ul 
'"I Jl 210 J ,au J 801 Jl 

3801 UI 3IJIJ u 370 U "",I vi 
INAI NA NA I NAt 

960 UI 910 u "'" u 1'2001 I 
360 ul 3W u 370 U ,,,,I ul 
3801 u i 78 J R 1701 J\ 
:"W)I ul 230 J HO J !!71 JI 
3001 Ul :l6O " 370 U 460 1 UI 

3801 Ul 300 u 370 11 4501 ul 

3801 Vi 110 J 97 J 4eo' ul 

l N~.L Nil NA INAI 

"",I ul 36C u 370 U .. cili. Ul 

3801 ul 160 J 170 , 541 JI 

["L 121 .)1 19<J J U'O , 
3801 u1 250 J "" J Y21 } 
"",I ul 130 J '20 J 53t J I 

""I ui 170 J 310 J 851 J I 

>BOI uj 3 '00 '1000 360001 .1 

"'I JI ''''' J 20 J 4601 Ul 

u Not detectBd, UJ Oet~ limit . pproliimata; J- QUAntAArion approxim:.;t

Fm."'r: d;ltIfion .".')'Iis; R_ Reje'_~.:! f-I-A- Not an .. lrzed. NR· No( (~lected; 

TBlE8- EquipmenilT rip b/:.;l".l=: cc.~!3.mil18tion 

230 

1000 

41 0 

410 

54 

410 

1000 

410 

., 
410 

410 

410 

.;: 0 

" 
" 
2 

" 
" 

11 000 

41 . 

CM-SO-MINIJ7..1}3Q.4 

M:W07 

1212 1t2OCO 

3.0-4.0 

None 

J 380 U 

Nil NA 

Nil NA 

NA NA 

u 970 U 

u 3BO U 

u 380 u 
J """ u 
U 380 U 

NA NA 

u 970 U 

u 360 U 

R 99 J 

J I 60 J 

u 92 J 

u "," u 
u 240 J 

NAI NA 

u l 380 U 

JL 710 

J I ..., 
J I 810 

, I <S" 
, I 590 
,I 20000 

u 15 J 

-

~ 

~ 
- -

_ 

- - · 

' 

- ' 

, ~-

~ 

~ 

-

' 

~ 

-

~ ~ 

~ 
~ 

~ 

-

~ 

' 

-

-
"-

" 

· 
. 

' 

~: 

' 



TABLE 4-2c (cont.) 
SUMMARY OF DETECTED SEMI-VOLATiLE ORGANiC COMPOUNDS !N SUBSURFACE SOiLS 
DRAFT TECHNiCAL MEMORANDUM· SOURCE AREA INVESTIGATIONS 
CENTREDALE MMJOR RESTORATION PROJECT SiTE 
NORTH PROViDENCE, RHODE ISLAt~D 
PAGE 6 OF 14 

I §!..mPle Number 

8,0-10.0 I 1100 12.0 
I I I j

370 v i 380 Ul 

370 ul 380 u 
:uu u l 360 U 

3M u 
P rl-octr1ptlthalate 3701 Ul "'" u 
DI~nZu(i,h)anthraeer.e 3701 Ul 

"" u 

"" u 
"0 u 
35IJ u 
380 U 

\ . h.lor.t.nthe{l~ 310 vi 
I Fluor.,ne 370 U I 

NA 

380 u 

12/i9.'2000 I 

2<HO I 

F!;:ld Dup. CM-SO- I' 
MW06-0204 

""I 
>6,1 - " 
3tO

5&j1 

5~OOI 

""'I 
~40 1 

v 
v 
J 

u 

J 

12/t 9f".iCM 

IFieid Dup. eM $0
IMW06-02Ui 

:l601 UI 

5901 

2201 J 

INA 

1101 J I 

I it~ , 9I2OOC 

L 14.1Hi.O 

I I 
I I·.;one 1 

3701 Ul 

3/01 Vi 

,aoL ;1 

..,,1 1 

,,,)O! ·1 

370' u! 
'001 ;1 

370l vi 
4901 I 

1701 .1 

HAl 
'40 

.I , 

; 2iiSt'2000 I 

6.0-8.0 I 3.0·40 

I 
I 

~@ I I 
.60 U 4;.9l U 

460 u .oIiV! u 
,60 J 7.1 J 

21.() J 110' J u 
200 J lio J 380 U 

460 u .. . 1 u -4lUl 170 J 

<60 U ·'°1 u 51 J 

'60 u 4101 u 
210 J '301 J 1700 

" J 4101 u ~20 J 

NA I Nil INA 

58 JI 571 J 

"-'I NA INA 

370 ul .60 U 4,nl U 

NA INA 

360 U 3601 u 
I f7NMoleclJ!::fwliigntP~ NAJ INA 

"" 
370 vi 380 

930 vi 900 

010 ul 360 

3'0 Ul 380 

370 v i 360 

NAI 

I >lA1 
I ota1 PAM 

u Hal ; 1 .. JI 60 
U 1901 J 40 JI '" UI 9lOi u 920 ul 1200 

ul 4601 .001 I '''' 
u 52 ; 61 JI 12" 

U 590 .",1 I 110 

NAI 'NA N..4,1 

If\lA.l ,,,,I 1... 

u· Not detected; UJ- Detection Ilmi! 2ppfQ'umste. J. Q:.:::ntit::tion ilpprL'll/l lT!~tl!!

. From d ;!u:1On aMl~: R Reject9d: NA Not .aniio ,'Zea: NI'l· Not f@jitCWd. 
TBlES· EquipmenU'Trip bt;;i,)( cootam!r!l~oo!'l 

J 531 ; 

J 4101 U 

u 10001 u 
; 1501 J 

; ,, 1 J 

J i lO' J 1400 

NA iNA NA 

"A I,iA 

-

-
~~ 

-~ 

' 

"'" 
- ' 

~ 

' 
' 

' ' 

' 

~ 

; 

" · · ~ 



TABLE 4-2c (cent.) 
SUMMARY OF DETECTED SEMI.VOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
OHAFY TECHNICAL MEMORANDUM . SOURCE AREA iNVESTIGATIONS 
CENiREDALE MANOR RESTORATION PROJECT S!TE 
NORTH PHOVIOENCE, RHODE ISLAND 
PAGE 7 OF 14 

isampi,; Nvmber CM·SQ.MlN01.{)4{)6 I !CM SO-M\A'07-{)608 GM·SO M' .... (lR-0102 I ICM-SO-MWOB-0204 

isamp;", locatlOFl MW07 I If.f!W07 M... V08 I 1M'N08 

~eSamp!ed 12t}1I2000 I 121211200C '>ntiI2OOO 
I l12f2ti12COO 

'nlel/val 4.0-60 16.0-8.0 1 0-20 I 12.0--4.0 

I I I I 
I 

IField Dup CM·SO-
INone 

I 
~k!eI1Mer I jNooe I No,," I IMW08-02Q4 

~"'ivOi:OJ!~ Org..,h; .... !!~ytfSl i I I I I 
I I ! I 

""Il<"l I I 

1,1'-6!Nlenyl "'" IJI 390 V 4201 V 41O 

1 ,2.4-Trkhlor~ IZ@onR N . .o..1 'JA I
1 2 Dictl!orob"fLZ€~ N..o../ I ~-lA INAI I 
; ,4-Oich!orobenZ"n!!! 1 No ... .! I ... I N.", i 
,4,5-T:iehlorol?~ 1000 vi 9001 v Hool UI "'00 

,4-0ichloroohena 400 vi 390 V ""I V 410 

, -4-Otftft!lthwml'Jencf 400 U 390 v '201 u ~~O 

-~1hi'1naphth(ller.v 400 ul 390 V ",I J <10 

l2 Meihyj"'h~nol i '00 ul 390 v 4291 LJI 01101 

1~+-4 .MCih"!Phenol!' i NA NA Ir~A ! 
114 .f..Oinitrc 2 methyiphenol i 1000 U 990 U 11(X) ul 1000 1 

1~-ChIOtOOnmnc I 
"'Ol V 390 u 420 vi 4Wt I 

lk Methylpt..,;-.ot I 
" R 910 ,I 200 

l~enaPMt;€rri'! .. J 390 U "" vi "0 
&'\.."en(lPhih-';"~ ."" U 390 U 42" Ul 45 

~tophcnone ")" VI "'" V .'" vi -410

I~thracene 93 JI 390 u .. ;I 63 

~a NAI ". NAI 

iseflza!dehydl: 4"" vi 390 u '''' vi 410 

Benzo{3)anthr-aCiii"!9 160 J 390 V 170 ,I 2501 

1.4eN:O~pvrenc 130 , ,so LJ 170 J 2<101 

Benzo(blfluoranti'll:m:::: ,4Q , I 3",1 v i 190 EB 2301 

Il8eftZi){Y,h.!\P'J~~& I r; J 390 '1 661 J 110 

I ~nzo(ki!'!woranth~r.o; I 110 J 350 V 100 J ~.;O 

is(2·Em"!~exvl)pMt ... ;a!e j .00 u " 
, ,,,'" .J 1701 

ItyINnzr~~hmalai8 I .00 U 390 V .'" ul 67 

CM SO OUP02 

MWO!\ 

, :zn<;I>OOO 

20--40 

Field ()up e M SO-
MW08-OL'C4 

V 4sa 

NA 

NA 

'" V 1100 

U .50 

U .50 

U .50 

u .50 

NA 

V ,wo 

u 4S0 

J 3~O 

u ~5-::! 

J S€ 

V 50 

J eo 
NA 

u oi50 

J 390 

J .MD 

JEB = 
J 130 

J 350 

J 2bO 

J 120 

u Not detec:led: UJ Oei.ection limit ;!pp!"o)(lrnata: J- Ouantrtat.lcn ""pfo:.:imal~, 
'- From di\VtJon ,n~lysis: R Rejected. N.t.. .• Notar;al,,""ZI!d: NR Not re,ected. 

TB!EB· Equlpm;;n!ITrip Dian!: c~rltaminiilion 

Ir.M·SQ-M'w"JOA-0406 CM SO-MWOO...tJ6OB I I 
IMW08 MW08 I I 

1 12/26l2OOO l1f26rifJOO I I 
14 O 5.0--8.0 I I 
1 I 1 I I 
INone NOn, I j 
I I I 
1 I 1 
I I I 

vi '50 v "",I ui 
NP. I N' i NAI 

NAI N. i NAI 

NAI NA i iiAl 

Ul 1100 V 9701 ul 

ul '50 U 380i ul 

ul .50 u 380i vi 

ul .50 U 3801 vi 

ul 50 V "",I 

NAI NA I NAI 
ul 1100 U 9701 vi 
vi .50 V 3801 vi 
JI R I Rj 

~I .50 v leO l ui 

" 450 V 380' uj 

" . 50 V "",I uj 
JI 450 v "",I vj __ I 

NA 
I ""I 

'11 .50 V 2001 ui 
;1 '50 V 3801 ui 
Jl 50 V 3801 vi 

JESI "0 U "",i Ul 

JI .. GO V I Ul 

JI .50 U 3801 Ul 

JI 130 J ~901 )1 

JI '50 U 3601 vi 

· - - · · 

· 

.~_ 

_ 

- " 
, -

· ~' 
' 


- - ' 


-

' 

' 

""' 

~_ 

· 
· 



TABLE 4-2c (conI.) 

SUMMARY OF DETECTED SEMI-VOLATILE ORGAN!C COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
GENTREDALE MANOR RESTORATION PROJECT S!TE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 8 OF 14 

I Sam~ Humbe~ lCM+5O--MW07-00W6 CM-SQ..¥V\IQ7-0606 i CAA-SoO-MW06-0102 ICM SO-M'."'I08-or~ i CM-SO-DiJP02 I ICM.SO-M"-N~06 I 
I sample Location IMN07 Mw07 

I Date S~mpl.d h 2l2H2000 12n1/2000 

I nt.I .... :l1 14~ O 6,0-8.0 

II 
I II Ire ldentJ(ter J :~OIle No,", 

I~r!o;aetam I J!oo U 
I 
W!Lbuzclc I 82 J 

lbh~yun. I 'SO J 

lb:.n ~uMpMha\ate 1 00 u 
IV: :'I-or:tytpt.thalate 1 '00 u 
fk);bef\zo(B,h)anthr.:::eM I .tiDQ u 

Ibbenlor!Jran 1 55 J 

Piethylphth.lal9 1 '00 U 

1 iuorer.!!":ane ! 3&J J 
1 , , 

luor~nB 1 " J 

IHigh Mol«ulitf Weight PAH!IO I NA 

I MB,oO{ l ,2,3-cd}PVfM8 I 11O J 

'J-IJ'\'I" Motect,i~r Waight PAHs 1 NA 

~05O<d:pn.nytllmln. i '00 (,I 

~lapnttl'lene i 52 J 

Ii-!itmbel"\ler,e. 1 00 u 
lr'~~Noiopher.OI ! lOCO U 

I~anan!h,ene I 490 

!~irilnOl I n 

\h<."" ! 320 J 

)li00l1 PAH 1 
"'" nIota I Semi-Volatilo Organ,w; I NA 

I w,oa 1~.1Wi18 MWoa I tMWOS 

I 12:L6I2OOO 1'2tlOOOOO 1'JnU1roJ I l;mfnfXXJ 

I 1.o-j:.O 12.u-.l.O 2.0-4.0 I 14.0"&.0 
I 

!Fleld !>JP. CM..$O- FI'!1d Q;JP eM SO- I I I 
I None MI .... OB-0204 MVv'OS-<l20A I INone 

3~1 U "" U 4 10 U 4501 wi 
3901 u 420 UJ 410 UJ 4501 UJ! 

3901 u 220 Ea ,eo JEB 400IJ"EBI 

3901 u 1100 ",0 U 84 1 Jl 

39()1 U '900 41 0 1 U 4S01 ul 

3901 u 420 U 410 U 4501 u l 

"",1 u 42" U -410 u 4501 Wi 

"",1 u "" U 410 U 4501 Vi 

3901 u '00 Ea 470 E8 63G1 Eel , 
390' U 420 U ''0 u -4501 ul 

INA NA I NA Il'~l 
3901 

l) ., J 190 J DOl ,I 
I"'" NA "" I , .. I 

3001 U "" U 41O u 4501 ul 
=1 U '30 J 41" u 461 JI 
3901 u "" U .,C U 4501 ul 
9901 u 1100 u 1<'00 U 11001 Vi 

39()1 u ,» EB '"" JEa 260l jtBI 

1 R m J 4.10 u 4501 Wi 

3901 V 330 E8 .UO' £9 5901 Eel 

INA. NA NA I N,6J 
IrV;, NA NA I w..1 

u· Gitected: UJ o.tattion lima .. ppt"mtimale: J. Quar.titJIliort approxilTllllf/; 
.- From dih .. 'tion .nali'M: R· R.;ected: NA·1'kIl: aoalvzed, NR· Net reJeCted: 

TQ,'EB- Equipme;';"JTnp b!~r,ii: cont"!!:mi~lior. 

I 

'5O 
450 

.SO 

'SO 

'SO 

'SO 

so 

'''' 7' 
4SO 

450 

.'" 
'SO 

'50 
1100 

.50 

450 

G9 

jCM.SO-AM'00.Q608 

IM-.... os 
11 2. L&'2000 

hHl··g,O 

1-. 
Ul 380 U 

W i 380 LI,I 

Ul 380 U 

u1 380 U 

ul 380 u 

ul 380 U 

Vi '''' U 

U 3SO U 

JEB 380 U 

ul 3&) u 

'"' NA 

Vi 380 U 

NA NA 

vi 380 U 

u "'" u 

u "'" U 

Ul .70 U 

U 380 U 

U 3!!() u 
JEB 3SO U 

NA NA 

NA NA 

-

_ · 

. 

-

- ' 
-

' 

' 

~ · 



TABLE 4-2c (cont.j 
SUMMARY OF DETECTED SEMI-VOLATILE ORGANiC COMPOUNDS IN SUBSURFACE SOilS 
DRAFT TECH~JICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
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~rnpi& Numbef I GM-$O-t.~N09.0405 C!v1-SQ·MW-=-1{l11 I I CM-SO. "'.fWl~-OI02 C;':;·SO-DuP03-070' CM·SO-MW\ (-0204 I 

&!liIple LCCZltior. IMW09 MWQ9 

Dale $arnp!Qd I 12118f2OC() i2ile.'2000 

n!£'1VB1 1'.0·6.0 ;0.0-11.0 

I 
pc Ider'llifillr 

I 
I Non. None 

fSeft1lvoldtll~ Qrgalll~ Aftalysi:! 
UG"'G} I 

l ,i .BlphenYi I S50 U 

1,2,4 T ru:.hll)JoOcr':l!ne I NA 

1.2·Oict»orObenza;;a I NA 

1 ·Oicl!!orob6nz,;;'~ I NA 

,C,s.. Tri:;n!orl»iM-1Q! 1 2100 u .4.OOch_ 1 S50 U 
. ..ao ...... ~_ 1 S50 u 
·Metny!f1sphrhaiene I 650 u 
·Meth\'lph~!'I,,1 I 650 u 
"4·MeUjrl~ols I NA 

• ,S DlMlc· 2.methylpi,enol I 2100 U 

ChIOl'C3n1iine I 650 U 

.Methylpnenc1 I R 

.:.c.at\"phlhe:la I 850 U 

Af..'1Hl2phthyleroe L 130 J 

Ac:e~oclIenon;:; \ 850 U 

Antl':~cene I 110 J 

~Q I NA 

Benzaldehyd& I 650 U 

BenLa{alat'!thrace,,~ I 360 J 

Be!lz~al~'(leM!! 1 390 J 

8enzc(b)f!uoranme~ 1 <10 J 

BenzOlO. h.ii".";''''' 1 "'0 J 

B9l'1Zo(klnoorantl\ena 1 350 J 

bi!i?·EU,yiheXJ'!)phtl'",alote I 11 0 .J 

'"","""'yip''''','''' ! "'" u 

I MW14 M'yVi4 MW" 
I '711312001 7i131'2oo1 I 711312001 

I 11 .0-2.0 1.0-2.0 20-(0 

I I~ l~\d Dup. eM SO- IFleld D-.. p CM-SO--
I 
I MW14-0102 jMV>!14-Oi01 N,,,,, 

I I I I I I I I 

,..,1 u 330 U 340 U 

INAI NA NA 

IN.:.,I NA NA 
I N.4,1 NA NA 

9wl ul ... 0 U 860 u 
3Wj tA ... '" U 34" U 

,..,1 u! 330 u 340 u 
,..,1 u! 180 Jl "" J 

3601 u! 330 u "" u 
INAI NAI NA 

9101 .. I ",0 U 8001 ul u 

=i U 330 1I ,",0 Ul 

1 R 330 u 3401 u 

""" VI "{) U .. II ; 
360[ UI 330 U 3401 u 
3501 U 330 U 3401 vl 
3601 u 63 J 941 I 

J 

'NA NA INA 

3G01 U 330 U 340i u 
3601 Ul 2.0 J 3SO! 

360\ U 260 J 3501 

360' Ul 430 '90! 
3801 ul 59 J ssj J 

3601 u 200 J 300\ JI 

3601 ul 1000 HOO\ I 
3601 .. 1 330 u 3401 u v 

u· Not 6et~ed; UJ· ~ectJcn limit II.pprW-imale; J. Q.J!!!nlltBtico approximate. 
'- From dih .. otion ."..I~$ R Flej;;ciad; NA- No!; 3nll.ir"Z;;d; NFl- Not rojadlXi. 

TBIES- EQu!pmenVTnp bI!lf\k con!:.minaiiai! 

1 
1 
I 

i 
I 

,." 

I 

9401 

380 

3801 

"'" JaO! 
I 

3.,01 

3801 
3801 
JeQI 

,.,,! 
"",L 

47 1 

380 

"'" 
11.>0 

190 

'90 
140 .. 
380 

ICM-SO-Mv"l14-0008 CM-SO-MW15D-0204 , L I 

J!.fN14 _'50 I I 

.1 711312001 Bnl200l I I 

, IS,M .O 2.0-(.0 I I 
I 

I I 
I I 
INone Nooe I I 
I 

I I 
I I 
I 1 1 

Vi 340 u 3701 ul 
NAI NA 1 NAI 

,<Ai NA I NAI 

, .... i NA I NAI 

ul 66 J 9301 ul 

ul ,",0 U 370 1 lJl 

ul 340 U 37gL ul 

ul 340 V 3701 "I 

u1 34O u 3701 ul 

NAI NA I f'lJ'.1 

crL eso u 9~1 Ul 

uL 34O U :nor Ul 

wi 340 u 370L 

ul ,,"0 U :pol ul 
ul "" u 3701 vI 
u\ 0 u :pol ul 
JI 34O u 511 " ",I NA I NAI 

ul 340 u 3701 uA 
JI 340 U i.ml .1 

JJ 

J I 340 U 1301 JI 

Jl 340 u 1001 J I 

Ul 340 U 77' JI 

; 1 340 u ",I JI 

JI " J 400'JESi 

Ul 3AO U 3-'0' u l 

-

-

' 

-

, " 

· 

· · 

~ 

" 

: 



TABLE 4·2c (con!.) 
SUMMARV OF DETECTED SEM1·VOL"'TlLE ORGANIC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM· SOuRCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATiON PROJECT SITE 
NORTH PROVIDENce, RHODE ISLAND 
PAGE 10 OF 14 

!sample Number CM·SO·MW09-O-406 I ! CM-&)"M'y'{09.1011 CM-so.M'N1-4-Ql02 I ICM-SQ.OUP'J3,o7Q1 I jCM.sQ.MW14-02Q4 

is.mpko Loco_ MWOS I 'MWoe 
ba .. Som~'" 12/18/2000 I I 'I 211 BI2OC(I 

II nr&rval 
.c . O I 110.0-11 .0 

I I 
I it:x laentifier 

I 
INOOOi ,- I 

lkoooro/=an> I .",1 ~I ,.. 
.",1 ul 3/l() 

l~h/'V5061\41 500' JI 360 

bi-n Butylptlth:3!ate 6501 ul 360 

Ib.n-OC(ylphth~13te €!SIj' vi 360 

Ibbelllofa,h)amhl1lcene 110' JI 360 
I ... 1 ul lOioot'lZoruran ,.. 
I 

8501 Ul IIDi~thytphtl'lala!* "'" 
llJVr.lInmenfil 7001 Ji 360 

ascI Ul I .· JOO/"el'le 360 

I~;ah Molecular Weilll1t P,6,H~ IN".,I I ttdttnoi'l,2,3 cd)PVr1&nQ 3SO' JI 3€0 

I WI Mok!e\llat W~lohl PAHs INAI 

I ·Nirroso-dlPMoylamine 8501 VI 360 

If<·- 0",1 ,) :l6O 

,".lItrobenZeftll 8",1 Ul 3GO 

~enl'<I".~en~ 1100' !.ll 910 

Phe~r::ht1lne 3901 ,I 360 
Ip"enol I "I 
Pv<v~ ",,1 JI 360 

(Q,\PAH JNA! 
otal Sem\.volati~ Orga!'rtes Jr.;AI 

Iof ..... l~ IMWi4 I IMW!4 

1I13i2001 l7!1:!i2001 I i?/t3l2001 

1.G-20 n C-':i.u J j20<O 
field Ot.'V CM.go. lJ=ieid [)up eM SO-

I I I I 
M'N14-Qt02 I tM'NH 0;02 I INone 

u 330 ul '-'01 ul 

u '''' .. I 4S1 JI 

u 3601 I 4SO! I 
u m J I 3901 I 

u 330 U 340 Ul 

u '''' Ul 34u Ul 

,;L 6"11 .1 u " > 

u "0 L 3401 U 

u 580 i 8501 
.1 501 U ,. > j 

NA NA 'NA 

U 5,11 , ~L J 

NA NA 1 "AI 
u '\30 VI 340\ U 

u 6S Ji 93\ JI 

u 330 ui J.4Q\ u J 

u .. 0 ul ...,1 vi 

u <10 I ...,,1 I 

R 33U vI 340i ul 

u 350 -.l $.401 I 

NA NA I INAI 

NA "".1 . lNAI 

U , Not detected; UJ· OelKtic" ((!'Nt ~w.o;;.:'male J- Quantit;tio" approximllle, 
•• From diJutIor! an;lysi$; R· R~,~!wd, NA- Net analy:<:lJd; NR N~ nl~ed, 

TBlEO·I::Quipmel1ilTnp b.'ank t.Q!'I~iT~naliorl 

( 

"'" 
"'" 
200 

380 

380 

3BO 

"'" 300 

320 

3BO 

3BO 

380 

"'" 
"'" 
"0 
260 

380 

2SO 

CM·SQ.MW1.-<J608 I JCM.C ..... ~1~204 

MW14 I r;'M1 5D 

7/1312001 I 1W7J200i 

5()..8.0 I (20-4.0 

I I I 
No,," i t~Jone 

u 3-401 U! 370 u 
u 3-4i ul 99 J 

J 3~i ul lSO J 

u 3-<!i lJ l 370 U 

u 340J ul 370 V 

v 340 j Ul 370 U 

U 340i IJI 170 U 

V 340i Uf 370 U 

J 340i Ul 3'" J 

u 3401 u l 370 U 

NA INA' NAt. 

u "01 ~ 94 J 

NA INd ,,. 
u 3401 ;,,;L 370 u 
u 3401 J 370 U 

u 3401 vI 3701 U 

u 86CI iJ.i .,,1I u 
J "Ql ui l6Ql J 

u 3401 ul 3701 u 
J :MQf. vi 23{)1 J 

NA INA I INA 

NA ~NAI iNA 

~. ' 

_ 

· 

~ 
' · 

' 

· 

~ 

' 

. 

· 
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CENTREDALE MANOR RESTORATION PROJECT SiTE 
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IfS~mp!e Number CM SO-MW15D-D-'06 I !CM-SO-DuP05-0801 CM-SO-MW1 50-0008 I ICM SO-SOO2-0204 CM-SO-OI..JP03 

11s<l~le locaticr! 

ltoale Sampi9d 
I 
I~nti!f"val 
I 
II 
I~!dentifier 
I 
IISem;1jQ!;Iti .. Orilan1c A.'t:.'Vsls 

ILUGIKGj 

1'1 .1·.Biphcn)'! 

1'1.2.4-T f1ChlCfobenzen~ 
I\i .2-[);chlc~ .. obenzene 

Iii A-Di<:hIO"vbl:!~ene 
11z. ... 5-Trkhk;;~enoi 
lb. ~-Dich)oj-uph'!N)l 
"',.~"""""""..,.,. I 

·M~lhvlnapht.~~!ene I , 
-Metl'i,1phenoi I 

I 
I "4·Metnylphenofs 
I 
I .S-Oil\!tfD-2-meth,1pner.ol 
I 
I~-Chloro<!.r!f!ifle 

Ik·MflmViPheno1 

\~,mapmh:::ne 
I~~mapht~atle 
~~tophefioli" 
liA:lthracene 

I~D 
IIae.-.zak1Ahyde 

IIBeiilolOi )alitf'l,,;,cenl;l 

Ilsonzof!! 'pyrefi;;, 

liae~Cfb)flUOr <iflihen~ 
IIBenzC{9 ,h,i)peryi~ne 
I~O{k)"UOranthene 
i6S(2-E;'~'V!tu"xyi)Phtha l'lle 
lSuty{b;;'f,z'!!phthalat ... 

M'1J150 I 1M'y''¥;5D MW1S0 I ISM!' SB02 

81112001 lBf7i20Jl [J{7f2O(J1 I 11/31:2001 1I3l2001 

4,0-6.0 l.~ G-6.C 6,0·8.0 I 12,0.-".0 ., 0-4.0 

i-leld Dup eM·SO-

I 'Field Qup eM-$(}. 
1,.,iW15D-0406 

I jfll,;/d [)up eM SO- IFleld (Alp eM-SO-
M'to/15Q-C4Qfj 

I I 
I 

3501 JI 

I NAI 
J NAI 
! NAI 

0901 ul 
3501 ul 
.. I JI 

210 JI 

350 Ul 

NAI 

890 uJ 

59 J 

561 J 

<9 .f , 
3101 j! 
350 ui 

"" JI 

I !'lAI 

4S' J=Bl 

.5O JI 

730 I 

1100 I 

44O I 

.90 1 

2100 jEer 
,,'ill u' 

No," I 'S801-orv4 58020204 

I I 
I 
I 

J\.X: J 3801 ul 2'200 U 

NA- I NAI NA 

I NP. I NI1.1 NA 

N.A. NAI NA 

1000 u 950i Ul 5500 U 

400 u "",I Ul >= U .. J "",I ~I >= u 
7fIj J 3001 uL """I U 

"'" U 3801 u\ 2200 U 

NA 1 N.A.! NA 

ioool UJ 950 ul 5500 U 

" J 3<ll) UI 2200 U 

" J 3BO u l :noo u .. J 38!J1 ul 2200- u 

260 J ""'I Ul .aDO U 

4091 u 3801 ul me u 

4001 J 3801 v i 2200 U 

Nil i I NA 

I. ,} JEe 3601 UJ1 2200 U 

1100 J 54 ) 700 J 

9€0 51 
,I 550 J , 

1300 57\ .f 
RO" J , 

470 59! 
.f 

2~O J , 
7901 ",I I 

"" J , 
,,,,,,IJEa i WIJEO 6!lOO 

"",! u 3801 u 2200 U 

u- No! (felected. IJJ· De-.cc!lon limit epprOXlmat ... J.- Ouanti!ation aP1)tOxiMate: 
e From dilullon analysrs; R Rojacted; t-!.A._ Not &,-,a!yz!ld; NR- No!: r8Jocted. 

TBlEB- EQUipmi!;.tI'T~ blar.!: ccmtamioeOOn 

23Qn 

seoo 
2m 
2300 

2300 

2300 

5800 

2300 

2300 

2300 

""" 2300 

2300 

2:100 

600 

.. 40 

550 

,.."" 
41O -2300 

ICM-SO-S602-04061 cM-SO-Se02-06Oa CM-SG-SB03-0204 I I 
15802 I 3B02 SOOS I I 
!1 l3nOOl ! lf3'/2001 11WXlO1 I i 
14 0-60 I 1.08.0 20-4 0 I 

i 1 I I I l i~ IN~ I 
NOM I I 

i I I I I 
I I I I I 

I 230\ J 120 J 9901 u\ 
NAI I N.A. NA INA' 

"I , NoA.! NA INA 

NAI "",,,I NA INA 

ul ?1001 U l 1000 l' 25001 .. I 
v 

ul 6301 ul 400 u 9901 .. I 
v 

ul osl JL 400 u 9901 . ,1 
v 

u\ 1201 JI 53 J 9901 vi 
vi 8301 u 400 u ...,1 ul 

NA INA NA INAI 

U 2iOOI U 1000 u 2~I UJ' 

u 5301 U "'" u """I v i 

U 2OC 1 J " J 9SGI 11\ 

U t.3C1 U "'" u 390i Jl 

u 8J()1 11 '" J 170' ;1 

u l 8301 u 400 u 9901 
Ul 

u 97J J 54 J 860L'!] 
NA I NoA) Nil INAJ 

u l 8301 u l 400 u 9901 ul 
J 391)1 JI 33Q J 3~OOI 1 
.I 2~ol JI 190 J mol I 
J 3101 J! 270 J 31001 I 
u 991 J! 82 J • ... 001 I 
JI 1901 jl 170 J 22001 1 
i 35001 I 3100 9901 ul 

uj 3301 vi 400 u 9901 UI 

-

- -

-

" 

" 

_ 



TABLE 4-2c (cont.) 
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Ils.amPIA Nu,"l:!er c.:M-..<Q-l.f.v150JlA....,06 IQ,I SQ-OlJPii5-0601 1 CM-SO-'Wf!N15D-0608 I ICM-SO SB02-0204 1 JCM-SO-DUt"03 I ICM SO-SB02.Q4Q6 i ICM-SO-S=nZ..Q608 I ICM OO SB03-0204 i I 

l!sample: Loc.,tion 

I~te ·Sernpied 

l~ ntefW! 
U 
U 
lbe identifier 

~prolGctam 
I 

~h~fJe 
1"! !l-ai.1McMl~l t& 
I 
11O!-I'l-octy!phth~late 
I 
1l}.~n.zO{ • . hliinihr.ce!'!e 

ltY.bvnzoflJr.!!l 
I 
IkJi&ti1y1Phth!!;iie 

Il(looranthene 

I~iuorene 

l iQh Mo!scillar W~ ht PAHs 

l~ndannt1.2.J-ed)Pvrene 

IL ow MoI'iCuitlr W~ m: PAHs 

1~-NitrOso-diphen'1 mine 
I~·phth",!ena 
l~itrnoo:'..t8N! 
If> ... . t Q ...... ;oro .. _l'lOi 

~@roiiflihfene 
lJ'he!'Kli 
fP"!"eno 
1 
UToml PAH 

Vetal &mi-Vnl1!!!ii;; Organic: 

MWt5D IM'N15D MW15D I ISAl'l2 I IS802 I 15602 

8n12QQ\ 151712001 S!712OO1 I 11 13.7001 I Fii3l2OO~ 1113/2001 

4.Q..-€.O I 'H)-SO i S0-80 J 1'2 0-4.0 I 12.0-4 0 i 140-(;0 

F~!U CuP, eM-SO 1 IField Dup CM-SQ.. , I IField Oup eM-SO- \ IFie!::!. Dup. CM-so.. ! I 
I L. M'vV15Q Q400 I I Mw' i 5D--OA03 I Ncl'l~ 

1 15802-0204 1 IS502-C204 .1 INonll 

3501 UI 

2401 JI 

820' I 

391 JI 

350 u! 
45 JI 

sa' ,I 

:)501 Ul 

1400' ,I 

100 , I 

NAI 

S"".lO J 
N.~I 

350 ul 
1901 J! 
3501 ul 
8901 ul 

".,1 1 

3501 UI 

1100i I 

1 NAI 

I NAI 

400i U 3801 Ul 22001 UI 

330i J '61 ,I 2..~1 Ul 

i300! 621 , I 10001 JI 

4001 u 3801 Ul 2200 Ul 

4001 U 3801 :..:1 2.."'00 Ul 

2201 J 3&)1 :..:1 22001 Ul 

7nl J 3801 ~ 22001 Ul 

400 U 3801 ~ -" -,,uul Ul 

2!:.lJO J 1301 j{ 1Swl , I 

30 J 3801 ul 22001 Vi 

NA , NAj INAI 

7001 '.1 Ji 2601 " NJ>. JNAi l r-.t41 

.;co u 3801 ui 22001 Ul 

230 , 3601 ul 22001 ul 

400 u 3801 ul 22001 uT 
1000 U 9501 1.11 55001 u, 
Tooo .,1 , I 52Q1 JI 

4001 u 380i Ul 22001 UI 

lBOO 95i ,I 1~ JI 

INA i ~.lA1 J NAI 
t-l_.60 i No",1 [;",,1 

U-- ~~ot cI(I!:~; UJ- lim;; .ppro!!(i!!,,~; J . a~=:;titatlOO. aPJ)fOximate; 
"- From diiution :r-.:.iy$is; R- ~.iect9d, r-'.A- Not l~r.&:i'Zed; NR- Not reje:::t::;d; 

T8IEB- e"l,IiPmentfTrip b!@.!'!kcu.,tami!'l!itioo 

13001 Ul 

23001 Ul 

cOOl ,I 

23001 u l 

23001 Ul 

23iXJ1 IJI 

ziOOI Ul 

23001 Ul 

1-4001 .1 , 
23001 ul 

INAI 

23001 ul 
INAI 

2300' ui 

Z3OO 1 UI 

23!Y"A. ul 

s501 JI 

,gol JI 

23001 Ul 

iGWI ,I 

INAI 

INA' 

i 15602 I ~B03 I I 

i I H3rAX)1 I -.LJ9I2OO1 i I 

i IS.Q.tI.Q I J~ 0-4 0 i I 

i I I 1 i I 
I I I I 'None I 

I INcr.c I I J 
1101 .J. 4~UI 9901 

91 1 .i 4~UI 3501 ,J 
5301 J. 4091 I 35001 J 
8301 cJ 4001. ui 9901 ;J 
,SOl Ji ,,001 u l 9901 ;J 
8301 uj 4~UI 6401 ,1 
11301 uj 40QL Ul 2101 Ji 
A30 uj 4001 III 9001 ul 
780' ;j """I I 52001 I 
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SUMMARY OF DETECiED SEMI-VOLATILE ORGANiC COMPOUNDS IN SUBSURFACE SOILS 
DRAFT TECHNiCAL MEMORAt.JDUM SOURCE AREA INVESTIGATiONS 
CENTREDALE MANOR RESTORATjON PROjECT SiTE 
NORTH PROVIDENCE! RHODE iSLAND 
PAGE 13 OF 14 
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TABLE 4 2d 
SUMMARY OF DETECTED PESTICiDES AND POLYCHLORINATED BiPHENYLS iN SUBSURFACE SOILS 

DPAFT TECH~JfCAL MEMOPANDUM SOURCE AREA INVEST!GATIONS 

1~;vn1 I 
I . 

11 .0-2.0 I 12.0-4.0 
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I ,~ JI 

I ''i .I! 
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CENTRED ALE MANOR RESYORA TiON PROJI::CT 
NORTH PROVIDENCE, RHODE iSLAND 

iCM SO-MWC1-0406 iCM SO-MW02-0204 !CM_50_MW02_060B ICM-SD-M\N02.OBiOI 
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I . 
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INone I 

I
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2.01 Vi 2.DI 

2.0j Vi 2 °1 

2.01 Ul 2.u( 
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Vi 

Ul 
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I I 
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:2 01 "I t 61 .1 
-I I 

3~1 ul 4.01 Ul 

J.91 . ,1 3.91 ,I 
vI J 3.91 •• 1 I 
v I 401 

~I I •• 1 I 
3.91 vI 2.01 "I I I I 
9.61 I 111 

. .1 I •• 1 I 
2.01 v 2.01 v 

2.01 •• 1 2.01 
~I VI 

I . .1 I 
2,01 VI 2.01 

~I I . . 1 I 
2.01 VI 2.01 VI I .• 1 I 
2Q1 v '<I 

2001 •• 1 2001 ;';1 VI 

'I 

IM'N02 
I 
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161 JI 

3.8\ Vi 

2.GI vI 
201 Vi 

2°1 Ul 

IN..&,I 
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361 Vi 

381 ul 

2 31 

201 
1&1 

0.521 
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3.81 
;.;1 
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3.81 
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I 

u1 
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I 
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I 
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u- Nut d@tect9d; W - QeI..eetion limit apprOl.:imate; j o Qu.ani~OOo approx-imate; 
.. From dih.!.iorI aniU--;si5-; R Riiifected; N:'.- No/: iina!l'Zed; EBlT8 Eql.lfotT~"tfTrip bl$i,k contamination 
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-- , 

1 !:I1 ul 
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I 

JI 
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TABLE 4-2d (conti 
SUMMARY OF DETECTED PESTICIDES MJD POLYCHLORINATED BIPHENYLS IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA iNVESTIGATIONS 
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Sample NUl"Iltiaf ICM SO ~~#O;J.0406 CM'SO-"'i' 1 CM·SQ...MW04 04U6 CM-SO-MlN04..Q6O,; , ICM-SO-JAWS-0102 CM SO-OuP..o1 I ICM-50-MWOS..o704 

Somplct.rr.lltiOfl IMvVOJ !¥rN03 I 1 .... .. "04 "'''';04 I lM't-JOS MW05 I 1"""'05 
Dolo .. "",..., 112127 !2000 1112712C!'JO I 611212001 5112t2001 I l5Ji&'200t 6118rLOOt I 1611 B.I2OOi 

''''''''' ,Hi-B 0 5 .0-8.0 I 4.0-6.0 6.0-6,0 I 1'_0-2.0 10..2.0 I 120.40 

I I I,ooe i IField Cup. CM·SO· Field O.:p. eM·SO· I I pc Identffier INone Non. I None I 1~·M'05-0102 f.M·Q5.010~ I I~e I 

1pK1k:ld~e Anaiysls I I I I I I 
I I I 

.1 I I VOIKOI I I I I 
, .. 000 I 7t n .> UJ 3 61 '!L > .• U 3.61 UI .3 
, .. ·DOE I " J 1.4 J 4 3 UJ 3 61 '!L 3. U 3.61 UI 3. 
,4'-OOT I .5 15 U 43 UJ 361 ~ 3. U 3.61 UI 6.1 

rwrin I " U '0 U 2.2 UJ 181 '!L '-, U i .SI UI 1.S 

!,*,e ·6HC I 2.1 U 2.0 U "- UJ 181 '!L '-, U L9 1 UI 1.S 

Ipne-Chlcrdane I 3. 2.3 2. 2 UJ 1 81 '!L 1. U i 91 UI 1.S 
f.,oclor , Tct..,i I NA NA NA I~ NA INAI 
f.,roclor 1015 I '0 U 38 U 4, U 361 ~ 3. U 36L ul 38 

roclor 1232 I '0 U 38, U ., U 361 ul 38 U 36' U' 38 

fo'.roclcr. 242 I '0 U 381 ul <3 U ",I ui 38 U 381 Ul 38 

f'Voc~or.i248 I '0 U 381 ul 43 u 361 ui 36 U 361 Ul 36 

ft..toclor.'~ I 

'" u Hoi ! 43 U 361 UI 36 U "I Ul 36 
~OC""-1260 T '" U ",I UI 43 U 361 VI 36 U "I v i ,. 
~"'-IIHC ! " U 211 JI 22 UJ i aT UI 1. U "I Ul '-, 
~r~·aHC I 71 U 201 ,,1 2.2 UJ t.a\ u) 1.S U '.& vi '-, 
p.;ddn I 2.5 J 5.71 I 4.3 W 3.6j ul ,. U 3!l. :.;1 3.

t!dolwtfan I I 2.1 U 2.01 ul 2.2 w Uil ul '-. u 1.&:.;1 '-, 
t=ndosulfan II 1 '0 U 3.a l Ul .q UJ 3.61 ul 3. U 3§. Ul 3.8 

~ndosulfan Sl; 1f;r~ I .0 u 3 11 ,I 4.3 UJ 3.sl Ul 3. U 3~1 yt 38 

~nd'in I .0 U 3.e l Ul 4.3 UJ 3 61 wi ,. u 3.£1 VI 38 

~ndrin Aldllh~-dq I 2. J 1.S1 JI ... UJ 3.61 ul 3. u 1.61 VI 3.

~ndrin KAtonlll I " J 3.el Ul '3 UJ 3.51 ul ,. u 3.61. ~l ., 
amma BHC I 2.1 U 2.01 Ul 22 UJ I lJl 1 .• " 1.91 VI 1.

amma-Ch\ofdana I 2.1 U 2.0' Ul 2.2 UJ 1.8! Ul I. v !.9j VI ,. 
~epUichlO( I 2.1 U 2.oL~ 2.2 UJ 1.81 v i 1. U 1.9i VI I.
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Ik" ...... I .. N"""",.,,, ICM SO-MW05-0810 1 kM-SO-MW05 10i21 
i ..... . 

1 .. ...... lllAlN:: nllC/'\' 1 leM so MWes ~051 n- .. ..•... . 1 .... M-~ l\wvut)-u-lU'l .... M ....... ,., •• ... "', .... ( 
I I I I. .. 

!MWoe I ,!semp!e Location IMW05 I IMW05 I IMVV~ I IM'NOS 1 , I I 1 I 
112J1S;"vOO l!nete <::~mp!ed 16119/2001 I 115-'19.12001 I J12119f2OOQ I 1;2J19uuOO I I 

I~ .. , ...... "'I 18.0-10.0 I 110.0 12.0 12lk.O 1..1.0-4.0 
-, I.n"n I 1['" " I I I I I ... , , ......... ...... ,.. jF;"'id Oup r.M,·~- I I' """ 1 IL-.~ '- Il\lnn .. I I I 1,., .. ,uuuj.J . ......... 

I L, 
I('J'-''''''''''''·''' I I~. I IMW06-0204 IMWOO-0204 I l!'Ione I 
II I-- I ,-- .-
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IIPesticid./PCB Anatysls 

I I I I I I I I 
I I I I I I I I IL ,, 
I I I l~u"'''''''1 I I I I I 

U • • , ............... I I I I I 
7.31 

. .1 I 
,,1 "I 381 ul 7.31 ul 4.61 Ir, .. .... uu w 1 -, UI 

II . ............. I I I I 
4001 Ojl "I "I 3.8' ul 2201 'JI 4i! Ir'" uut:O w 1 -, 

II ................ I I I I 731 . . 1 "I "I 381 ul 7.31 ul 461 Ir'''-uu , w 1 -, u l 

I~'iij 
I I I I 3.81 . . 1 , 01 "I 2.01 ul 3.71 ul ul 241 

1P;P.'ii-BHC 
wl -, I I I I I I , 01 "I 2.01 ul s.71 I "I I 4.71 
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I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
"I "I "I 3.81 UI 4°1 u l vI I vI I 1 
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"I ,01 "I 1.41 JI 2.11 ul I "1 -, I I I I I ,.1 I 2.01 ul 2.11 ul I ... I I I I I I I • nl ,I 8.61 I 2.11 ul I "' 'I I I I I I .. . ... _~ '- .. I 1",,,1 INAI INAI 1 ...... 1 hHI.i INAI INAI 1r"U<;1UI, IU..., 1'-'1 INAI , ....... , 1''''- 1 
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1 
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1 
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II . . 
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'-"I ul ---, -, . I -, I I 
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2°1 ul 2 '1 "I 
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"I "I ,,1 "I "I 73' UI 101 I 001 I 2,'1 .,1 • nl "I 

II J I ·'-1 -, .. _, -, I I I 0.1, I I I -, 
lJ;:ndosulfan SUlfate "I "I "I "I 1.31 UI 

,,, I "I ul "I I <01 ul 
II 

,vi 
~I --, 'I 

.. _, -, I I ..I ..I ... 11 -- -, I -, 
lJ:ndrin _I "I "I "I "I 7.31 UI "I "I .71 I • nl "I 
II 

." .11 ul _._, -, wl -, I I 
4 .1 I 

... 11 
I --, I '-, -, 

IJ:ndrin Aldehyde 
I ul HI "I 701 I 731 UI I "I "I 4.01 "I 

II 
-'.'1 ~I "I "~ I "I I I ~I q . II I --, -, -, 

IEndrin Ketone 
1 ul 001 "I 001 I 7.31 UI 4.sl "I "I • nl "I 

II 
-'.'1 '"'1 -, "1 "I I I 

Uj q, II I ·' 1 -, ·1 -, 
&:lamma-SHC .. I ul onl "I 001 "I 3.81 ul 2.41 .. I 7 nl "I I "I 1.~1 ''I -, 1 -, UI ~-:I I -1 -, "I -, IF .. I . . 1 I 2.41 . . 1 Iklamma-Chlordane 001 I 00 1 I 3.81 ul 7 nl Ul "I "I 1 ~1 UI "1 -, I -, Uj 

~J I -1 -"I -, II .. I ul I 
2.41 .. I IJ-Iept.ach!or 01 I ", "I 3.81 ul 7nl ,01 "I ,01 

1 1 • ..... 1 -, 1 -, ul L. II 
~I -'-1 -, . '1 -, II I . I I 

2.41 .. I 2.11 IHeptachlor Epoxide ,nl "I ,,1 "I 2.21 JI 7nl "I "I ,01 nil ul ....... , ~I .. ·1 ~I I 
ul ul --I -, -"I -, II I I 241 .. 1 .1 .. I 

jjMethoxy<:hlor ~I "I 001 "I 381 vi ~I "I 701 "I "I ul # 1 ~I '''1 ~I I I 
ul "I ul -I -, '1 -, 

liT oxapnene ... 1 .. I ~I "I -:17",1 "I 380! UI 2401 .. I _.~I .. I ?n01 "I 21nl "I ",ul ul .. ,,"" "I .... , I , ul "Ivi ul ---I -, -, I 

U· No! d~'ect!"d; UJ· Detection limit approximate: J Quantlt8tlOl'l approxim;.:a; 
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TABLE 4 20 (cont) 
SUMMARY OF DETECTED PESTICIDES AND POLYCHLORIt,lATED BIPHENYLS iN SUBSURFACE SOILS 
DRAFT TECHN!CAL MEMORANDUM· SOURCE AREA INVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT 
NORTH PROVIDENCE, RHODE iSLAND 
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Sample Nu:\"\~r CM SO-UW07-U608f e M SO MW06-0102 I CM-SO=~. .A!05 0204 CM 50 OUP02 1 CM-5Q.MW0&-0406 I ICM SO-MVlfOB-06OB 

Sampi. t.CC ~"1 0ffl(J7 I 1~.~08 IMwoe MWOa I MW08 I IMnUS 

Oa Sampl9d 12121f2(XX) I Ii 2.7Gr2000 11 2J2Gr' 12""""'" I i2.'2'6.'2(XX) 11

.. - 60 S.0 T O 2 0 12.U-4 0 ')04.0 I 4.0 6.0 !o.u-\iO 
r L IF~ D<.JP. CM..$O- Foekl Dup e M·SO] I pc Identtflef I 

MW'l8-0204 I -. I IrtQI'ti ! M'Woa.v2Ooi INone IN ... 

PK"uC;u@!P<;IIo Am!!!y..I$ I I I I I I I 
UGfKGJ I I I I I 

J I I I 
.4 ·000 3.91 UI .2 u l " U 451 u ... UI 3.
,4'-DOE 131 J I 2<l I .1 U 3.3, J ... u l 3.
,4'-DOT 3.91 vi .2 u l 4. U "I UI ".41 u l 3.

201 ul 2.2 u l " u 231 v i 2.31 ul 2.0 
plphll.BHC 1.i l JI 18 , I " 2 31 v i 2.3 u l 2.0 
p lpha.chiordane 2 1 vi " u l 2 1 u 2.3 1 u l 2.3 u l 2.0 
fA,rOclot , Totai INAI INAI N INAI NAI 
fA,rOCIor 10i6 391 vi 42 u l " u 451 u l " ul 38 

jAroclor 1132 391 vi 2 Ul 41 U 451 u l " ul 38 

~octer. '242 391 UI 2 Ul 41 u 451 u l 441 u l 38 

~lX or . '24B 391 UI 42 Ul " " 451 u l 44 u l 38 

lAreCiO/'. 391 ul 13001 I ,'" 1301 I ,,! u l .lol 

!AnxlDr• l 26Ci 391 ul 50() I " u 51 UI I ul '" -.{jH(; 2.01 UI " I 2.1 U 2.31 UI 2.31 Ul 2 0 

_·SHe 2.01 UI 2.2 u 21 U 2.31 UI 2.31 Ul O 

Diek!rin 3.91 UI 20 1.. J 2.41 J i 4.4 Ul ,. 
nOOsu!fan 1 2.01 UI 2 2 Ul 0. J 2.31 ui 2.3 IJI 2,0 

I":®sulfan 11 3.91 UI 4,2 u .1 u 451 UI 44 Ul 3.8 
~!.I!f.n Su fa t 3.91 ul .2 u " J 3.61 JI .. Ul 3.8 
ndri!'l 3.91 ul .2 U 41 U <l SI UI .. u\ 38 

r'idrin Aldehyde 391 ul " v 1. J 0.921 J I .. Ul 38 

ndrin Ketone 391 u l " U 55 2.51 J I ••• Vi 3.8 
::.m.T': SHC C.M I JI 2.2 V 21 u 2.31 ul 2.3 Vi 2.0 

~mr.-.3 .Chlofd.llne 01 u l 2.2 V 2.1 U 2 31 u l 2.3 vi 20 

~i".:ch!« 01 ul .1 I 2.1 u 2 31 U! 2.al Ul 20 
pQchlor Epoxide 2 01 ul 2.2 " I " J 2.31 ul 2.3 vi 20 

OX';ChIOf 2()1 ul 22 ul 21 u 231 U! 23 vi Xl 

oop/'ll!tne 2001 ul 120 vi 210 u 2301 ul 230 Vi 200 

U- Not detected; UJ Oi\ioCbort ltrni!: ~ppro..-.jmate; J- OUintriatlCir, appro:,jm3t~; 

• • Ftcm d1k.iloti !!'.!!y!!s-; R· R~: NA-- No!: IIf~ ; EM8- EQuipmenVl np bioinil OOOti:min300n 

CM-50-M'vVQS-0.4QG I CM-SQ..'AY09-1011 I j 
MWOO I 1fflQ9 I I 
12118t2000 I 1111812fXXl I j 
4.0-6.0 I 10D-1' .0 I I 

I I i I Non. I None I 

I I I 
I I 
I I 

U I U 3.61 u j 

U 2 J 3.6! UI 

U '2 v 3.6! UI 

u 2.2 U 9! UI 

u 2.2 u 1.9! UI 

u 31 1.9! UI 

NA NA iNAI 

u ., u 36! UI 

u 421 u ", i UI 

U ": u 361 UI 

U " u 36! UI 

u 150 36! UI 

u . 2 U 361 VI 

v 2.21 u 1.91 UI 

u 221 u 1.91 u l 

u 8 81 3.51 ul 

u :] 2j i.J 1.91 ul 

u .01 .21 U 3.e l ul 

u 5.81 I 361 u l 

u 4.21 u 3 51 ul 

u H !I J 361 vi 
u q l J J.6j IJ I 

u 2.21 u 1.SI Ul 

u 2.21 U 1.SI Ul 

U 2.21 U lSi Ul 

u 2.21 u i .SI Ul 

u 22 u lSi 

u 2201 u 19O! Ul 

· 

~ 

~" 

-

· 

' 

'~ · ' . 

· ~ 

~ 

· 

· - · 

-

-

-= 

' 

~ 

' 

' 

' 

~ 

' 

' 

' 

" 

' 

~ 

l 

-

-

' ~ 

·° 

' 

' 

' 

' " 

~ 

t ~ ' 
' 

"" 

' 

' 

~ 

~ 

· 

' 

' ' 
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TABLE 4-2d {cont} 
SUMMARY OF DETECTED PESTICIDES AND POLYCHLORiNATED B!PHENYLS IN SUBSURFACE SOILS 
DRAFT TECHN!CAL MEMORANDUM SOURCE AREA INVESTiGAT!ONS 
CENTREDALE MANOR RESTORAT!ON PROJECT 
NORTH PROVIDENCE, RHOnE. iSLA.NO 
PAGE 50F 6 

SiimJ.Jitf NUllloor ICf.~ ,SO,~.~.A.' l.!-O 1 021 ICM·SO DUP03-lJ701 I ICM.SQ.M'vV14-0204 I ICM·SO-M'N14-0608 j ICM·SO·MW15D-Q2Q.11 lCM·SO.MvY15D-0400 I ICM·SO-DUPO"'~~ I ICM~SO-MW I 5D-MO!l L I 
drTipiti location 

Oat" Silillpieu 

ifli1irWli 

QC icienlifier 

P!e~Jl:!d=!pce Anaiysis 
,UQjKu) 

,4 OOD 

,4 .DDE 

,4'.001 

Aidrin 
II ,. -

~r. Tatal 
~-1016 
J5AJ"0CI0r-1232 
VI 

Ilbet.a-8HC 

l~e!ta eHC 

l~dmmii-8HC 
Ipilrnma.CiiiOfdane 

I~eptachior EpoXicle 

1~";BthoXYChior 
IfToxaphane , 

IMW~~ I IMWI4 I 1r--7vV1<i I IMW14 I IMIfoIl50 I 1~.-rWi5D 

1m 3. "UIJ i I 1711312001 I 17f1312OO1 I 17/13,12001 I 181712001 I 10.7.'2001 
I LO-2.0 I 11 0-2.0 I 12.0-4.0 I 16 o..a 0 I 12.0-<4.0 I \-! .O6.0 
IF!P.k! OIlP eM·SO· I I F~id Dup eM-SO· I I I I I I I IFI~I,j Dup_ eM·SO-

IM\lY'<t""" V" I I INO~ I IM ... · .... ,5D-0406 I I MW14~0102 

i I I 
I I 

I I I 

I ,sl I 

! -411 I 

I 3301 UJI 
I 0.5.41 JI 
I I I 

7.21 I 

I NA,I 
331 Vi 

131 "I 

"~I ..l _'I ul 

J KI 
3.31 u 
sol ·1 

331 °1 

I INone 

I I 
I I 

I 

~51 I 

371 I 

3301 UJI 
,,,I 

JI 1.1 '""'1 
I 2.;\ JI 

I I 
G.OI I 

NAI 

"I ul 
34, UI 

34\ VI 
1.81 ul 

7s1 

I Ri 

171 t 

1.81 vi 
201 I 

I 

I I 
I I 

'01 ,I 

0551 ,I 

3.S1 Ul 

"I "I 
~I -, 

~.91 Ul 

381 Ul 

•• 1 "I -I VI , , 
"'I UI 

381 I 
UI 

I I 
381 UI 

I I 
381 UI 

I I 
0.821 UI 

I I 
191 UI 

I I 
0.951 JI 

I I 
1.91 UI 

0.451 JI 
I I 

0.591 JI 
I I 

3.81 UI I 
3el UI I 
1.61 JI I 
19 ul 

1.01 JI 

1.91 UI I 
0 191 JI I 

191 ul I 
1901 VI , 

I JNone 

I I 
I I I I 

341 ul 

i9j JI 

34j Ul 

; Bj ul 
I I 

'til Ul 
i [ 

341 Vi 

341 11\ 

3_41 VI 
.,1 I 
40"1 'I 

3.41 ul 
,01 .1 

I 'I 
,.1 I 
..... ~! ul 

1 81 I 
ul 

,.1 ul 

1.G1 UI 
"I I 
L 'I I 
"I I 
.01 UI 

.,,1 I 
'YUI "I 

I 

I I 
I I 

:nl u\ 
3.7' ul 
:u' ul 
• , I "I 1."'1 WI 
sl ul 

. sl uf 

37, UI , , 
371 UI 

I I 
371 ul 

I I 
371 ul 

I I 
421 I 

I I 
1.91 ul 

I I 
1.91 ul 

I I 
371 ul 

1.91 ul 

3 71 ul 
I I 

371 ul 
I I 

371 ul I 
311 

I ul 
3 71 III 
HII Vi 

OAgl JI 

HII "I '-, I 
1.91 "I -, 
"I "I ._, -, 

,qnl "I nl -, 

u t..:ct detectea: UJ- DetectiOn limit appmxima,le, J- Quafllitation approximate; 
•• Fn:.." dih.roon analysis: R· Reje<::t!¥.!: N.4._ NO! ilniliyZw, EBlTB- EQuipmenVTrip c!<l;n!:. ccnt<lmfn::.tiOO 

I IMW1sn 

I la'7!2001 

I 140-60 

I !Field DUD, O.~~SO
I IM'.A/15M406 I 

i I 
I I 

3 51 Ul 

3 51 Ul 

351 Ul 

1.8 1 "I -, 
1.81 vi 

351 Ul 

3S\ "I VI 

351 . . , 
ul 

351 vi 
35\ I 

ul 

3~ 1 I 
ul 

usl I 
ul 

181 I 
UI 

3_~1 I 
UI 

Hil UI 

:3. ~1 UI 

3.sl I 
UI 

3.51 I 
UI 

I I 
3.51 UI 

I I 
3.!i1 UI 

I I 
;,81 UI 

1.81 UI 

1.81 UI 
I I 

1.81 UI 
I I 

181 ul 
I I 

iSO! U! 

I IMW15D 

I IBI7"OOI 

I 16.0-8.0 

I I 
jNOnfl I 

I i I I I 
4_°1 ul 

4_°1 Ul 

4_ul ul 

2.1( vI 
I 2_11 ul 
I 1 

"'I U 
) , 

.nl 
I "l 4°1 ,-,I .nl I ~,I 'nl I "I "I -- -I ,~I 2.11 ,;1 4.01 

2.11 U 
4·°1 UI 
• nl UI -, 
4°1 UI 
.01 VI '--1 
.01 VI '--, 
2. I u 
2. I u 
• .1 u 1 

vi ,.I 
.. 1 

vI 001 
"'I 

vi ')11"11 
"'-I 

L I 
L J 
L J 
I I 
I I 
I I 

I I 

1J 
,~ d 
,.: vI 
"I ul 
"I "I ,, 1.11 WI 
,I "I 

2.01 vi 

381 "I WI , 
361 UI 

I I 
361 UI 

I I 
361 UI 

I I 

"I UI 
I 

2.01 UI 
I I 

2.01 UI 
I I 

3.81 UI 

2.01 UI 

381 UI 
I I 

'81 UI 
I I 

3.81 UI 
I 

3.81 ul 
I 

3.81 ul 
I 

2.01 ul 

2 01 ul 

2°1 ul 
I 

2 °1 ul I 
201 "I -, 

2001 ul 
I 

-

· 

-

· 

' 

'· _ 

' _ 

_ "	 · 
_ - ~ . 

_ 
~ 

~---, 

~ 

~ 

_ -

" 

_ 
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TABLE 4 2d (cont) 
SUMMARY OF DETECTED PEST!CIDES Arm POL VCHLOPJNATED BIPHENYLS I SUBSURFACE SOILS 
DRAFT TECHNiCAL MEMORANDUM . SOURCE AREA INVESTiGATIONS 
CENTREDALE MANOR RESTORAT!ON PROJECT 
NORTH PROViDENCE, RHODE ISLAND 
PAGE6 0F6 

l~f)'pIe Number ICM-SQ-SB02-0204 leM SO [)uP03 CM SO-58Q2.Q.iiOE I CM·SQ-SBv"'2.06OI\ \ \CM-SO-SS03-0204 lCM.so-sao3.v~06 

l\SarnPk! locatlOf'l ISOO2 I 15803 15002 SS02 sao2 I 1S803 

lpolos...- 11I3l2001 I 1 il9r2()'J1 11/3."vv1 Hl,.2Q01 ,/3I2OIl, I 11iSr'2001 

rlitiM! I 20-40 12.0 O I!.OS.O ,0-80 I 11.0.4.0 .4 0-60 

IF IW Chip. CM.so- \FI .. IrlDvp CM· I IF~ OUp. CM-SO· I I !Pc Idcntflcr ISB02.{l204 I SO-S6u"'2-O~ I ""ne I I None lsao~ 

rU"".oIpca A", ys!, I I I I I I 
I I I I 

I I UOIKG} I I I 

1~, OOO I • .,1 u l " u 4. i u 4.01 "I " j l 3 .• 

rflA' ODE I 
,,' JI 110 'J " 411 I " j J8 

i!'.,·.OOT ", u l " u " u 401 Ul " u 3.

IAldnn 20j JI 5. J " J Ul J 2 5 UI , .. 
jio'ph" 611C I 0.551 .. I 085 J 07t , J 0.581 JI 2. u i ,. 
na!pfla.chlorrl • . 7 II " J " 7.11 I 075 Ji , .. 
I 
IWoclOr, ! 0001 NAr NA INA I N,c,.! NA I 
I 
jfioclor., OIlS J 44 Ul " u ., 1 u 401 Ul '. u i :l8 
I 

Ul 401 Ul u l IVvOC!Or. '232 44 " U "I u •• :l8 

""roclof 1242 44 Ul " u ., u .<iOI Ul " u i :l8 
I 
!Vvoclor·1248 

1 
JI 2900 J 14" \5001 I '. u i 3B 

IVvockll·125<1 I 2aoo , I 5300 J 2800 .c.:tOO1 I •• u i 38 

~oclor 1260 I " ,,\ '. IJ ., u 40\ Ui •• ui 38 
I 

I Ee l <171 Ee l JEEl I beta SHC 3.8 ,. EO 4 41 EB 050 .9 

I elta 6HC I 0.19 , I 0.38 J 0281 J .201 Ul 25 UI ,. 
lpieldrin I 89 Ee l 200 'EB % i-EB 991 ES 1.6 JEB 029 

IE nclOSUlfan I I 2.3 vi 2' u 2. u 2.01 Ul 0.33 Ji ,. 
Ul 4.11 u 4()1 Ul I ndn~lfan II I 4 4.' U Des JI 3. 

I ~nc1(I!,ur1an Sll!f~t:;; I 26 , I " J 20i 7S1 I ••• UI 3 .• 

I ndll" I " , \ ,. J ,5i J ,.71 ,I .. u l 0.26 
I 

, I 211 I l5:ndrin A/deI;yda I ,. 
'2 J 20\ 2 . J 0.36 I . 

, j 201 " I~MnnK8101'li! I , .. 3. J !.91 J 2 .• JBI J8 

lL-. lIrT1rna>SHC I 2.3 ul " u CSA I J 0 .• 21 .r 2.5 Ul ,. , 
I 3mma·CtllUluiiint!l I 29 .1 

70 OJ 151 26, 1.0 JI 02I 
, 

I~CpbCh!or I 2.3 U 2,4 u 21 1 u 21 u 2.5 Ul , . 
l ~ept:lCh!Of Epo~ I O.SO J '2 J 0.751 J 0 ,(81 1 0 39 JI ,. 
I .~~.oll)'Chlor I 23 U 37 " I. u 20, ul 2. u l ,. 
\ rncaphel'le I 230 Ur 240 U 2101 u 2001 ul 250 u l '00 I 

u- r-k;( l).J.- limii apprt::::imllte; J- Ou.nlitabon approldmstE: 
'. From di"Jtion ~tJ'iii: R· R~ /'IIA. Not 31'1.J1yzed; ESt TS- EQt.lipmelll/Trip b/!!lk contammaiiO!1 

CM·SO-DlJ P05 I CM·SO-S8QHJ."" I ICM so.sS03 1820 II 

I !SB03 
I 

SSW I SSG3 II 

I 
I 

""700' I 11'$2001 i1!9!2001 II 

I , ,'0."'0 
I 

40-6.0 I 60 80 II 

I 
I 

t-1,kI Cup eM- I I II 
00-5003-0406 .1 None I INone II 

II 

I I I 
I I I I I I 

u 0.51 1 J J!! ! Ul '0 
vi 

u 3.71 u "I wi <C Vi 
u 3.71 u 381 wi '0 U'l 
u 0 21 1 J 1.91 wi 2.0 u, 
u 0271 J 1.91 wi 0.11 ,II 

I 
u 1.9 u 1.91 vi 20 Ul 

NA I NA INAI N,l\'1 
u :371 u 381 wi '0 Ul 

37 vi vii U U 381 '0 

u 37' u 381 wi '0 vi 
u 37L u 381 wI '0 UII 
u 371 u 381 'if. '0 III! -, 
u 3.?i u 381 vI '0 ,-", 

i& u wi ~I U '91 2.0 

U D.29L J 191 vi 0.28 d -, 
JFa O.21 JEB 181 ~JI .0 Ull 

u 191 u 191 vi 2.0 vi 
:n l vi II u u l 3.8 1 '0 I 

u u 241 JI o lB/ JI 0 c11 
J 0 .• JI 0.281 'I '" vi 
J 371 Ul 3 81 ui 4.0 ull 

u 3.ir ul 8\ UI .0 vii 
U 1.9: vi .91 UI 2.0 u11 
J UII u U 'II UI 2.0 ujl 
U 1..: v 1.91 0 1 20 ull 

0.40 , J 1 9 1 0 1 O.08( 
. 1 

I) I 
u Hi l V ,.' UI 20 .u I 
u ,so: v 1901 UI 200 -':'1 

-
~~ 

- - ·-

' ·~ , - · ' 

-~ 
' 

' 

" ' 
· 

' 

_ 

-
_ ~~ ' 

' 


-


"'" 

-

· _ '
 

-


' ' ' ' 

" 
" _ ~ . " 

' 

" 
_ 

~ ' 

' 

' _ 
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IFcmple Number 

Ifsa;npl~ loc.atioo 

~ate &!mp!!'d 

~iiie!\la! 
R ft?C identifier 

II!.~ Metal AnaIY1lJ. 
IRMa/KC) 
II 

1J"'· .. ~enic 
~rium 
~!ium 

I:h: .... ,h:m 

IfopPat 

I·ron 
I~ead 
It-~agnesium 

~..J!Cke! 
~;'sium 

IJSO;:iliim 
Ii 
IIThliiii1.iffi 
g 
lNanadium 
I 
IZille 

ICM SO-MW01..ijl02 I 

i=- I 11.0-2.0 , 
INone 

1 1 

I 632~ 

1 

I 
L 

L 

''I 
2./1 

7ii~ 
I 

U.O>I 
I 

0.641 

76601 
I 35., 

ii~ 

0_ 151 

19.61 

29~ 
I 

TABLE 4·2e 
SUMMARY OF METALS DETECTED IN SUBSURFACE SOILS 

DHAF'T TECHNICAL MEMORANDUM . SOURCE AREA !NVESTIGAT!ONS 
CENTREOALE MANOR RESTORATION PROJECT S!TE 

IMW01 
I I l1n80000 

1 Nv;;& 

vi 

ul , 
JI 
I 

~I 

NORTH PROViDENCE. RHODE iSLA~JD 

ICM-Su-MWfrl-0608 

lM'l':01 

1121"28ilOOO 
I~ A ~ ~ 

236C , 1 

o.sol ul 
8001 JI 

2.il i 

.1301 I 
0.501 ul 

2381 ul 
! ! 

0.921 U! 
1 I 

2151 ! 

I /_t,.WoJ02 

I 11'5/2001 

, I 
I INone 

II

I I 

. I 
5_21 ul 

56201 JI 

3.el I 
7601 ! 

6.lfl I 

22.HI I 

! 

16.0-8.0 

2660
1 

JI 

5.11 I 

I25.51 . 

O.osel Vi 

3.41 1 
19.81 A 

86001 1 
13.81 

I 
7541 

I 
loll 

6.21 I 
6031 I 
t o! VJ! 

0.0881 ul 
1671 ul 

u !:.til ul 
1.91 I 

17.71 I 

0.073
1 ul 

35.11 

4511 

45.01 

O.06il VI 

4.91 I 
2541 I 
1.01 ul 

1 I 

5·°1 I 

u- I'.sot d="'~; UJ- Detection limit approximate: J- Quantiiauofl ii:W":Ufi-'iii~; 
From dilu"'..u.; iiiiil,"Sis: R- Rij&ct&d: NA-I'../at anlly7&d; 

E9lTB- Eql.lipmentfTrip blank contamination 

38301 
0.51 

,;';;.'02 

11i5rJOO1 
I.A 
I IO ~.lV V 

ul 

121 JI 
25.41 I 

11501
1 

;~~-

~mnl I 

82.01 

5.01 I 
7!nl I 

11 d I 

IMW03 I i 

"~'2mooc 'I 
I I 
(NOlie I 
I 1 I 

I I I 
! I I 
I 17701 I 

0 551 ul 5.11 VI 

0.0721 ul 

'"I I 

' "I 
64.71 

0_0481 UI 
I I 
INAI 
I I 

1.61 I 
3001 I 

2.81 JI 
!.ol I 

2.21 I 

16.41 I 
oosol ul 

6791 JI 

7.51 A 

0.0601 ul 

0.331 ul 
1 i 

55.81 I 

-

___ _ 
. . 

_ 

~ 
' 

. 

~ 



TABLE 4 2e (cent.; 
SUMMARY Of METALS DETECTED IN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE ARE-A !NVESTIGATIONS 
CENTREDAlE MANOR RESTORATION PROJECT S!TE 
NORTH PROVIDENCE. RHODE ISLAND 
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mpie Numl;:wl;i jCM SO-MWr0...t603 CM·SQ.. vV04-0406 I jCM-SC>-MlNOA.(J608 

amp,. lOC<!tiOfi IMN03 MWC o! I jMW04 

O,.te Samp!ed Ii 2i2712fXXJ 6/12i2001 I I6IU!2001 

nteM I 1& 0-8 0 • 0-6.0 I 16.G-8 0 

1 I I pc Id&ntlfief INor.:; None I INone 

AL Yrial A":t',~I;; I I I 
KMlllkG) 

I I I I 

f',umloom I ".0 37701 I -li-r-." I 50 U 0401U J I 0.31 UJ 
A.t e.vmc I 2.< 711 I 0"" J 

rium I 23.6 ·'1 I 106 

!eorythum I 0.050 U 1 01 I 0.36 

.aornlum I 030 U I OAo!t JI O 4~ J 
FalclUll'I I 3230 J 2701 I 339 

hromium I 6.7 J 4S1 j l 6 .• J 

p,,,,,, I 2.1 J 3.61 I '.' 
Fn~ I 209 J 2.51 UJI 2.3 UJ 

Fron I 20 J 160001 I ,goo 

. ad I 122 4.61 .01 5.7 J 

1~;:gn~1Jtn I 936 J 375 I 52
anoanese I ,*.:! J nol Jj .7 J 

r,..,tuoy I 0060 u 0.060 1 ul 0.0049 U 

Qi.,wenum I NA 1,,,,1 NA 

ickel I 6. 3 ,,1 1 2.6 

ocassium I 542 16?1 r 33' I 
fS,e,etllum I 0.47 U "I vi .. 2 UJ 

ilver I 0 33 U oeOI UJj 0,62 UJ 

fsodi um I 223 U 59 5 1 u i 76.5 U 

hallium 1 086 U C";OI ui 031 u 
O'nadium I ,. , &.71 I ,., 
"" I 42 0 53.71 I 377 

CM-SO-MW05-o~02 I ICMSO-DUP-Ol 

!.f.iUS I "'liCK! 

611812Q01 I S/H112001 

! 0-2.0 I 1.O-2.C1 

Field Oup.. e M-SO- I F!eld Duf'l CM SO
M'lN05-V i 02 I MW05-0102 I 

1 i I 
48601 I """ 0.321 UJ 0 16 

HI j " 
2M.sl I 26.0 

0 .391 0.'1.7 

0.561 J 0 67 

7421 67.4 

2.4 1 , I 2.5 

341 2 5 

5fil UJ .0 
100001 I 7140 

3.9' Jl 3.
H WI i lOBO 

1 1 1 Ji 122 

00511 u i 0050 
I NAI 

3.01 22 

15701 9<7 

i.al lI.J I • 

06:;' 1 UJ I 0.16 

91 .61 Ul 4B.O 

0.321 ul 048 

s .21 I 5.2 

5631 .1 42' 

u Not d.ll11d!Jd: UJ OeW::tion llmil. aWOlimat3; J- QuMtrtatiOO IIppro;(~te: 

• From di!ut:On ,.naj~ R RejKtOKt; NA-No! 8!'1l1 iyzod; 
EBlTD- Equipmeflu-1fip blank :::ont:;minanon 

ICM-SO-MW05-o204 CM SO-M ..... .. 05--1J.406 I ICM-SO-MW05 oe~ O 

IMW05 MW 11;.;-w05 
1&'1 8t2001 6I1snoo, 1611 91200' 
12.0-4.0 4.0-6 0 1 16.0-1 00 
I 1 i I 
iNon~ None I 1."Jom:: 

I I I 
I I I 

I I 

"""" -46501 I . <4910 

UJ 0.40 UJ 1.0 1 , I Q.36 UJ 

J "I j ,,1 JI I . J 

I 53.9 123 1 I '1.7 .• 

I oeo 0.75 1 ;1 0 5, 

j 10 J oao A. 0.31 J 
I 20 1 3940 L 621 

JI ;8.2 J 89 el I 5.0 J 

.1 4.4 " JI " 
uA 90.5 j 25.3 1 6.9 UJ 

I Hi700, HooO 1 11700 

J 99.0 \ J 115 1 89 J 

"'0 8921 I 1300 

J Z25 , 259 j I 192 J 

U 010 J O.62j I 0.0.117 U 

NA I NA i NAI ". 
I g .71 20i I " 
I 5111 3561 I 1120 

UJI 3.0 UJ 0,581 ul 2.3 UJ 

UJ! 0.80 UJ 1),20! Ul 0,71 UJ 

UI HiS 101 1 ,I ~59 

wi CAD u l o Vi 036 U 
I 16.0 -.l 1.& 4.6 

I S7.1 i "" 1 1 03.1 

~ 

-

" 

' 

· 

-

· 

~ -

- · 

· 

~ 

· 

~ 

-

· 

~ 
" 

, 

~~ 

~ 

' 

"" 

' ' 

"' ~ 

' 

' 

~ 

· 

' . ~ 

~ 

· 
- : _ 



TABLE 4-2e (cont.) 
SUMMARY OF METALS DETECTED iN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA iNVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 3 OF 6 

~p!~NV""tJ;;;" CM SO-MW05-t012 I ICM-SO-MVo/()6-OI!04 I tCM-SO-MW06-OUPOl CM-SO-MW05-(J.406 I e M SO MVV06 Q60S I ICM~--o.MW'07 -0304 

iPdl!'! loe;tiO., MW05 

I):iiue Sampkid &19/2001 

Ipni~! 100-12.0 
I 
II Ikx: Ider,!;\'ic; None 

Ir Al M.tai Ana!V1o'is 
'IMG,'X;) 
I 
UaJ'Jn'linUffi 

Ut.·-mmony 

It",,-:en~ 
Irrium 
~!IL,," 

mi!Jm 

Ilcak;P.:m 
IiF",em'om 
It.obait 
I .... OWf"r 

I !on 
I~:l"d 
It·,agr.f!sium 
Ira n'.;p'l"Il'5e 

~o:rt:t!ry 

If"vio!ybdenum 

I""~' ~-. 

IFotli55ium 
I 
RSe-MI",ium 
I IlSi",," 
jt30dNm 

jlTtlan;um 

I~Madi\im 

1Jl.!I"IC 

'"'WOO I !........,. MVV06 I >MOO I lMy\107 J 
12/1911000 I '12 19f2000 12/19/2OOG 1211912000 I } 1212"'2000 

I 2.0.4.0 I 12.0-4.0 .. O-b,O I 6.0 8.0 I l'3U.4 O 

Field Dup, O .-I So- IField rAlp. CM-SO- I i I I I 
I~ I IM'0\'00-o204 

I I I 

45301 
D ... B( UJ 

3.31 J 

35.:21 J 

049j L 
I RI 

"2i 
B.OI J 

.1.71 J 

7.e' UJ I 

140001 I 

.,l.oL JI 

1240 

""'I J 

0.0521 U 

INA 
6.,1 J 

1110j 

3.4' UJ 

0.63 \ UJ 

15,1 JI 

0.31 1 ul 
S.ot J L 

58.01 J I 

I IMW05 0204 None None I 
I I I I I I I I 
I I 

I I I I 

503C1 I "'"'" 4820 -13301 i 

5.01 JI " W 5.5 UJ 4.e1wl 
!lsi J I 6. 5.4 J 2.51 Ji 

142} I 85.5 ,,.. 52.01 I 
0.24.1 . I 0.26 0" - 0.25 I 

11.1 1 JI 37 J 7.61 J O 3~t JI 

'891 I 1!61 i5aD 11501 I 
I •• 1 , 

5O.fl l , 31.1 33.0 I . 'I 

3.41 i " 5.51 1.71 I 

56.11 J i 47.4 J 58 7 j J B.91 .1 
" 

124001 i 12300 H100 j 56701 I 
2~1 JI 03 J f !71 J 14.01 jl 
"",I I 15"" 579 6191 I 
," I JI "6 J lS2 J 91 41 ;1 

0201 I 0.16 O l~ 0.0601 UI 

INAI NA NA INAI 

8'1 I 11 .5 21 .41 " I I 

BU) I '03 45~1 482 I 

U \ I 0.50 J 1.01 J <t~t ul 

3.71 I 1.1 0.611 J 0.301 Ul 

mi uf '20 U 2361 U HoJ Ul 

0891 vi 0'" V .1 U 0 &51 Ul 

12.01 I 10 .9 26.S 9 .U, 1 
.. 541 I 377 J "81 J ~1.6 1 JI 

U· Not dorected, UJ (R!l>C!1On /ur.i: approximate; J. Qu;;lootitatio'l apprQl"imale: 

. From dilution flr"laly5 is; Re~ted, r-.!A t'Jot analyzed, 

EDITS- Equipfl",(;r1t'Trip bi'lnk t:ontamlnativn 

''''' 
45 

" 
42.0 

0.29 

0.36 

m 
A6.l 

8.0 

2O.S 

8 120 

4.1.' 

960 

", 
0.050 

8.3 
'75 

051 

0.54 

141 

092 

17.C 

54.1 

CM 80-MWu7 ~OS CM-SO-M'oNC7-0608 I i 
M'u01 W107 I i 
1Ui. 1 f'lOCtJ ! 12/211201JO I i 
4.0-6.0 1 60-80 I i 

I I i 
None NOne I I I I 

I I I 
I 

I I 

7390 2esol I 
UJ 4.8 UJ 46\ UJ! 

J 3 J 2.51 J\ 
2.4.9 15 l1 \ 

0.29 0.201 vi 

J 0.17 J 0.'41 JI 

1170 "'1 JI 

10.21 3.31 I 
361 i.SI I 

J to.21 . / 2.61 JI 

9150 78301 I 

J "6 J 271 JI 

65q 779 I 

J 140 J 9:n' JI 

U O.O6() u 00591 vi 

NA NA INAI 

5.1 2.;1 I 

4~.(J 6561 I 

u 1.\ J a.5:21 .Jl 
J 038 J 0301 u/ 
U m l u 1301 vi 
U 0.99 U 0.931 VJ 

iO.Co SAl i 
J 52.0 J 1521 Ji 

-

- - · 

~ 

' 

-

-
-

' ~ . 

' 
~ . 

~ 

' 
' 

. 

~ 

' 

' · - -

' 

· 

' ~- 



TABLE 4 a 2e (cont.) 
SUMMARY Of METALS DETECTED !N SUBSURFACE SOil S 
DRAFT TECHNiCAL MEMORANDUM SOURCE AREA INVEST!GATiONS 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIOE.NCE, RHODE \sLA.NO 
PAGE40F6 

IfTAL Met.1 An;a~is r I j III I I 
I,MG1KCI I I I I I I 

iL I il II ' !eld Dup. C M-SO- Field Dup. CM- I I II No' . II i ir ldennf fJ r None jMW06-02Q4 SO-MW08-0200i I Nona I INor.o 

12i18i2000 

I 
I~mlnum I 6270 I 3380 .1310 49101 I '650 I 5!1lO 3890 

Irfltimony I € €  J! 59 U 6. U 5. 11 ~ 5.51 Ul 

Ifvsenic I S.O , 5.8 9.5 2.81 ~ 1.31 u l 

I ;um , 0.0501 UJ I 0.000 UJ 0 0Fil1 UJ 0.0501 vi 0.0501 Ul 
I 

\panum I 213 1 872 60 0 26.41 . I 1, 4 I 1 

Ir:;admlum I 3.51 Ji i.7 J 2 4 J 0241 ul 0.1011;:1. 
I 
I~!c!um 1 26901 JI 2100 J 211 0 J 9671 A. 6141 .d 
I 

I}-ead I 3801 L 298 . I 337 \3.71 I 9.51 I 
tr.~=;lneSium I 24401 JI f ISO J I 1300 J IOtEl. J se jl 

6.0 UJ 

SO.I 

0.51 

0.54 

11 60 

4u.1 

JI 

27.1 J 

""'" 11 0 J 

1190 

232 J 

0', 
NA I 

If'\i;ckel I 2881 J! 11.8 J 131 J .,uJ I 3.5 1 6.4 

Wotasslum I 10601 ! !552 460 3921 1 463 I n&l 

IfSete r.,um I 2.2) I 1.3 2 3 o.48i v ! 0511 Ul a.S9 U 

2.1 J 

"', 
0.26 

0 .13 J 

620 

5.6 

22 

39 J 

161 J 

0.060 U 

NA 

"20 

o.S! U 

0.49 J 

CM-SO-t.f#1A-O\02 ! 

7I1312OOt , 

10-2.0 

rl6ld Cup. eM-SO- 'I 
MVv'14-C102 

i 
1 

1.9t U 

5.7t 

C.B31 

i.1I 

i iCoill 
12.31 

<j. t 

53.7 

'00 

"9 
0.10 UJ 

'" 11.8 

506 J 

035 UJ 

0_43 j 1 l\Ief I O.GaI 1 0 .82 4.91 0 331 0 36 ti 0 48 J I 

IlSodium I 1031 1 511 JI 54 J 2291 Ul 2461 ul iS9 Ul 162 u 78.3 U 
IrrEh=.=I!I="m=.-----------+�----------~;~5tl-+I--------~~1.,~~J+-------=2~ .• +-1r--------~O~M~I~Util--------~o~~j-!~utll----------,~2j-U~l--------~0:.~, r7uj----------:o:~:tu~J 
INan. dium I f fl.BI JI fLO J 14.4 J !3 1\1 .1 .of .l !2.5 I 5.8 12.71 

lliinc I 5~1 I 300 25-t\ 22.01 I HI8 J 151 ..:1. 23.5 J ~ 3 1i 

u- Not : UJ- Detection limit appnmoToii,o;: J Qulntlztbon appc-oldmilt;l: 
• from d: uton analys!s; R- Riijeded; N. Noi: anat~ed

EGtr B- EQ1j!pmenUT rip bt:."lk CM~mm!ltioo 

-

' 

' 


'" 


~ 
~ 

_ ' 

~ 

~ _ ~ 
" 

. . . . 
_ 

~~ 
- ~ ~ : 



TABLE 4-ze (cont.) 
SUMMARY OF METALS DETECTED iN SUBSURFACE SOilS 
ORL\FT TECHN!CAL MEMORANDUM SOURCE AREA !NVEST!GATIONS 
CENTREDALE MANOR RESTORAT!ON PROjECT SiTE 
NORTH PROVIDENCE, RHODE iSLAND 
PAGE 5 OF 6 

IIS .. ",ph! Number ICM-SQ.OUI"'Q3 0701 I ICM SC-~'4~ I ICM-SQ..M'v'';1 4 .Q6i,)8 I 
I Civi SO-MW; SD-02f)4 j ICM SO-MWiSO-0406 

I 
l/Sa",ple location IM ....... 14 I J"'lW14 
I 
1D<ile Sampl~~ 11"Y/OC1 I 1711312001 
IInierva! 11 .0-2.0 I (2.0 4.0 
I 

" IFieid Dup. CM-SO- I I Ip: Identifim IMW14 . .(1102 I 'No<-~ 

Ir- AI. Metai A!!<!!ysls I 
r I 

I~MG/KC) I 
I I 

I I I 

if.!um!num I 32501 I 

\y...'"ltimon}l I 191 U l 

1jA.~nic I Ml I 
I 

65.51 I Ip:sar~ I 
1~;jl1ium I 0·&31 I 
1f:;adm!tlm I 1.11 I 
1~k:li.!m I 9?91 L I 
Ithroi"!'!ium I 9.31 1 II I I I Ib,ba!! I 3.71 I I 
Ik:::opper I 44.51 I 
liiton I 55201 i 
Il~ead I 9751 i 
IIMaQno;Sium I 7631 I 
Ir·~ang .. r;o;s~ I ;471 I 
Ir·~en::lJfY I o. iol vA 
It·1otybdel"lllm I II'JAI 

I~':il';kej I 7.21 I 

IF(I~SSium I 533' JI 

"Selenium I o.liJ vA. 
"S;!ver I 0.361 vI 
l!&dium I 75.81 vI 
l,n-wlHum I 0.911 UJ! 
I 
Irvanadium I 11.31 ! 
ill'" L 1151 L 

I IM'lN14 I lMW~5D 1 LMW15D 

I !'ln3l2OQ1 I Isnl200i 1 IW{2rAi 

I ,80-80 I 12.O-H' 1 14.0-6.0 

I I I I j IField Dup. CM S(}. 
I INor:e I~N 5D O.m5 I INone I I 

I I I I I I 
I I I I I 
I I I I I I 

57101 I 
134001 i 28401 I 5070 I 

2.21 ul "l0' ul u·~lUI 0 .. 

5.sl I 6. 3 I 1.41 JI 2. 

SJ.81 I '02' I 16.21 I 38 ' 
0.641 I '·°1 I 0.4i1 111 0 .50 

0.361 I I RI 0.0891 Ul 0.12 

00701 I 167°1 I 5061 L tS20 

B.SI I 791 I 3.61 ,I 5. 

4.5' I 14 81 JI 1:2J I 18.0 

1~.51 1 13 51 I 6.01 I ;2.7 

142001 I 303001 I 5440' I 11100 

13<lL I 9.01 1 !521 A 66D 

15801 I 36201 I 7021 L 903 

2791 I ~1ool I 75.91 I 150 

0.171 ,I O.HI Ujl 005£1 01 U.049 

lNAI INAI INAI 

5, 1 I S.21 JI S.41 i 6.7 

!l971 } 4i3DI JI 43 11 i 496 

o~71 UJ, 0.351 UJI u621 wi 01:12 

0.421 UI 0.381 ui o.n' UJ! 0.10 

87.91 UI 79. I IJI 3871 vI '" Ul UJI 0.951 UJI 0.911 Wi 0.85 

i4.2L I 16.91 I 210, :'l 11.8 

71.01 I 91131 I 20.11 I ". 

V .. Not datected; UJ- !)elfIC(fOf! !imil approximate; J- Quaniit;;;!ior! appiOJ;:ima!e; 
... Fmm dilution anair->is; R- R"j;:;..,""i:~d; NA-Nol anaiyzed; 

ta/TS- ECluipmllf\uT::p blank ~q!"'.tamin6.tiOn 

ICivi-SO-DIJP05-OMll ICM.SO-M~",/,50-0608 I CM-SO-SB02-020~ i I 
IMWi5D IM'N 1SO I 13&')2 i I 
18.'?!2001 I j817!2C01 I lrJl2OO1 i I 
14.0 6.0 16 .0-8.0 r 2.0-4.0 I 

I 
I j 

IFieid Dul-' CM-SO- I 1 Field Dup. CM-so.. 1 1 
IMW150--o406 INone I SOO2-O~ I I 

I I I I I 
I I I I 
I I I I 
i 4900 I 52(X)1 37001 

UJI 0.49 u~1. 0.561 UJ 18.51 . 

JI 2.6 Jl 181 J 6.31' 
I 32.3 I i9.21 3301 

Vi 0.37 Ul 0.551 u 0581 
UJL O ~2 UJj 0.0851 u OJl7! 

1 1400 1 5001 ""i 
JI 0_ Jj 5.31 J 49.3; 

I 2.; j 2.61 18.7i 

I S.6 1 .01 26.51 'I 
I 9oiiO I 9260l 125001 I 

d 43.7 'I 13.11 , ~501 I 
I B471 I 108O, 8881 I 
I i42 I lSS! , .. I I 

ul 0 .094 ,I 0.04; 1 U 0491 I 
NA.I t..lAI I,'~A L'lA1 

I 4.1 I UI 5.41 I 

I 466 I 4351 5701 I 

,I 000 Ljjl 0.7SI 1.3L UJ I 

UJI 0.11 Li} 0.111 UJ 0.10! Vi 

u! <131 Ul 4101 u 665\ Ul 

UJI D.BS UJI D.SSI UJ 11 .71 I 

JI 13.1 JI 11.01 J 15.01 I 
I 1251 I 3031 2231 JI 

-

· ' - · 

-
- - -

-

~ -

' 

_ 

. 

" 

j 

j 

-



TABLE 4-2e {COiit.} 

SUMMARY OF METALS DETECTED iN SUBSURFACE SOILS 
DRAFT TECHNICAL MEMORANDUM· SOURCE AREA iNVESTIGATIONS 
CENTREDALE MANOR RESTORATION PROjECT S!TE 
NORTH PROV!DENCE. RHODE ISLAND 
PAGE 6 OF 6 

parnp/t! tl;)rnbt'r ICM-SC)..OUF'03 CM-SO-SOO2-Q4Q6 I 1L:M-SO-SB02-06O! CM-SO·SB03.v204 I 
$ample location Is"''' $.002 I IS002 5803 i 
~tesampl~ 1113/2001 1I3IWOl I 1113.'2001 H9rJl)Jl i 
nlerval 12.0-<1.0 -4.0.6.0 I IS.G--SQ 2.0-<1.0 i 

ICM ... c;;o·SB03-0406 CM-SD-DUP05 I jCM-SO-SB03-06OB 

ISao) SBQ3 I Isao3 

11J$,'2001 11!:112OOi I 11 :9.'2001 

14.D-S.O ... a i 16<>-SO 
jField Oo.lp. e M-SO- 1 I i IFIe!d Dup C",, -$Q.. Field Oup e M SO- i I I 

INVIle INooe :x; Identifier 18002-020<1 Non. I 
AL Mrt.;af An:alysi. I I I I 
ilia/KG) I I I 

I 

~ufnlnum I 000 .. DaD I I 
~ti\'nQr.., I 3.2 1.01 I 
~senic I 

" "I I 

num I 47.4 21."i1 I 

!BerylliLlm I 0," 0.821 i 
f::;a!jmlLlm I 1.1 0.341 I 

~a;lClurli I 792 7021 I 

.... hlurUlum ! A9,e 3701 
, 

FObalt I 5 5 .oj _l 
Fop .. , I 370 J 15_ 1j JI 
"" I ,,500 "")01 I 
.ea(l I ,,, BB ol I 
r.tiOn~i\.lm I 924 98'1 I 

.. ngal1c""..e I 12' '291 I 

~reury I 066 O~ lI I 

OIyhdenum I NA INAI 

" k'" I ' 2 5 a{ I 

otI:ssium I 525 5281 I 

fSe:!enium I 1.:l U 1.:d Ul 

1M" I O 'S J 011 1 ul 

fsooium I "'" U 2i'i ul 
halilom I 11 .3 13 4 I 
anadium I 16.3 16.5 I 
.'" I '29 J 724 JI 

Non. I ISOO3-0405 SB(l3-0406 

I I I 
I I 

,!!so 23601 I 2"" 

IS 0531 UI 0.52 " 0 Id I 10 J 
13.!> nRr 1 ,,, 
0.37 0.29 UI 0.28 U 

0.25 0.009 ul 0.068 U 

:l84 6071 I '34 

20. 16 21 J. 12.1 

25 Hi l .1 17 

91 J ;5_ 91 Jl 558 J 
7.!'>20 5?901 i ''''0 

534 55.61 I 10.0 

m 6061 j 1020 

925 65 2' I 102 

0.35 (H~2 1 I 0.055 lJ 

NA JNAI NA 

2S 3.01 I .8 

'" 3791 I 71S 

0.92 U 0991 Ul 0.97 u 

0.085 U 00921 Ul 0.09() U 

Z20 U ;351 Ul 170 U 

7 5. if JI 59 J 

8 7.31 I ., 
51 .S J 41.11 JI 5.3.2 J 

. 

u N« deIectftd, UJ- lim!!: aiJpiCOOIT'.ate, J- Quar.t:taUon t'pproklmale, 
•• From dilu<-..on arnM'f'.it , R- Re~--ted; NA-Nu• arla!yzed. 

EQlTS- Equipm.ntffr.p blank eoriiamilUltiOI1 

I 

I I I 
I I 

2~1 I 2070 

0.531 UI 053 

111 JI 07. 

,.21. I ;8.6 

1)2~ UI 0 ,]/ 

O.07Ej UI 0,069 

8-401 I ... 
3_71 i 2.

1.81 I 25 

551 :i ._ S 
57001 J. 5040 

'r .41 I 9.0 

13101 . i .7. 
92.31 i 82.7 

O.o.!SI iJ l 0050 

INAI 

2~ I 1.6 

9201 I 5." 
101 u! 0.98 

0.0931 ul 0 ,092 

2 i j l Ul 201 

5.31 ,I :J 

&.11 I 4.0 

i7 31 ,I 15.6 

CM-SQ.SBOS-'S2l':l Ii 
sao, i II 

119(2001 i II 
18.0-20.0 i II 

i II 
I II Non .. 

I II I I 
I I II 

I 
15201 II 

II 
tI o.sol ull 
J 0.7.:1 uri 

u.i ,I 
U o~ull 
U 006.:1. UI! 

~4il ,I , ' 
.. 11 II 

C.971 II 
I 

J 3,31 dl • I 
3510 1 II 

I 
5 11 II 

I 
5491 II 

I 
60.21 I 

. 11 
u 0051' u,I .. I NAil 

1.S' 
I 
II 

"21. J! I u 0.931 Ull 
U 0 0571 uti 

I 
U 1541 ull 

I 
J 3 !l1 J11 

3.11 II 
I 

J ;;.51 JH 

~. 

-

' 

' 

~ 

_ 
' _ ' 

_ 

_ 

~ _ 

~ 

_ __ ' ~ 

_ 

_ ' _ ~ · 

_' 

- ~ 



MW-03S 

MW-1J4S 

MW .. O€,S 

MW-09S 

TJI\I3LE 41-3 
HYDRAULIC CONDUCTIVUTY IN SH,II.LLOW OVERBURDEr~ 

S~NGl.E VlfIELL PUMP TEST IRESUl.TS 
DFitAFT' TEGHNlICAI. MEMOFtJ!I.N[)IlJM _. SOUIRGE i\REi\ INVESTIGlrrlC)NIS 

GENTREDALE MANOR RESTORATION PRO.JEeT SITE 
NOFtTH PR:()VIDENGE, I~Hl()DE ISILJl.NID 

5,.:2 - '/0.1 , 11ICIce silt, wood, 
I; sand and I 

15. 14.5 finE! t() coar:;~~ s<3lnd, little, :10 SOnlEl g:ravel, tlClC:E~ t~) 
little silt. 

!i.4 .. 10.0 fill (brick fr.3!~IITIElnts, selnd, !ll'cIVE!I., 
fine, s.U1d alnc/ 

, I I tr.3ce over 
g r:avelly finE! tc) coarse sand will' cClbbl,es .Ind two 
im:h thick clf 

'1 .8 .. 11.5 sand and gravel, elCtent of fines unl<.nown 

:w 

48 

'11 

12 

-



MW-04D 

MW-07D 

MW-10D 

MW-11M 

MW-13D 

MIN-1 4M 

MW-1 

TABLE 4-4 
HYDRAULIC CONDUCTIVITY IN MODERATE TO DEEP OVERBURDEN 

SINGLE WELL PUMP TEST RESUL IS 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 

CENTREDALE MANOR RESTORATIONI IPROJECT SITE 

"10 

40.5 46 

51 58.5 

38 -46 

34 -43 

:3"7 413.3 

24"i' 35 

NORnl PROVIDENCE, RHO[)E ISLAND 

gr;3\1'3 l1y f ine, 10 coar."3 sands 
with lillie! 10 no silt 
fine to C');3rSE! and !~ravE!I, II 

fine to coarse sandy gravel and 
coar.;e trace to little silt 

fine to 

gravelly fine to 

coarS'3 

33 

49 

10 

e·,· I_I 

T"l 

1'1 <. 

It Poor sample recove!ry betwE~n 
contained littiEd o !.ome silt. 

ft togs) soil 

-


-

-

-

-

,~ 



MW··10B 

MW·11B 

TJ~IBLE '~'~' 
IHYDIR.tIIJLlC COI'\I[)IUClrIVIITY IN IBH)IROC~; 

Sl.UG TIEST ANID :51111131£ WEILl. PlII!tIP TEST FtESULTS 
DIRAFT TEGHIIIIC.A,L MENI()F;:)~N[IIJNI - SCllJlRCE AIRE:~, II\1VESTII3 ~'TiONS 

CENTREDJI.L.f: MA,NOR Rf::SrrJRATIOI\I PROJECT snr: 
NOI'nH PROVIDENCE, RHODE ISLAND 

18.8 17.0 1Ei.O 

NT !\IT NT 

0.3 O. 

NT =. not tested 

lilT 

, 



,.,'. 1 .~ 

TABLE 4-6 
HYDRAULIC CONDUCTIVITY IN BEDROCK PACKER TEST RESULTS 

DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATIONS 
CENTREDAlE MANOR RESTORATION PROJECT SITE 

NORTH PROVIDENCE, RHODE ISLAND 

, , 
"~!f~~ft~J 1'1' III!f~\ :~'~'" '~rlllrITiillllllllllllll"1'11IWf;lir't:ll'illl'I~! i, "~111~\TI;'I,'1 
,f,li, "of" iI~ '\'" 1., '11 "I~ IJ (1) LIH ,1, ,111111 I~~. HJIII,I;1 

\1I\W,04B 50 5S.5 1,1 MW-12B 55,5 ·-61 0.0'\ 
52.5·- 58 0.9 57.5 , 63 0,01 
5'1.5 63, (),3 63 68,5 0.00 
6.2,5-,68 0 ,1 I 68.5·- '14 0,01 
67.5 -73 __ 3,0 74-79,5 0,00 ------

MW·10B 66.5 -72 3.2 79-84.5 0.02 
71 ,5-77 0,0 84-89.5 0,00 
76.5-82 0.0 89 94.5 0 .00 

MW-11B 66.5-72 0.1 94-99.5 0.00 
69,5-75 0,1 MW-13B 60,5- 66 0.00 
74,5 - 80 0,0 71 - 76 ,5 0,00 
79.5 85 0,0 "--------

-

'''" 

~-

-
-- -· 

-

-



T,ABLE 4·07 
VERTICAL liYOrtAliLiC GRA,DIENTS 

DRAFT TECHNIGA,L MEMORANDUM SOUr<CE jl,f<EA ,INVESTIGATIONS 
CENTREOALE MANOR I~ESTORATION PRO.JECT SITE 

NOR.TH PHOVIrJ,ENGE, RHODE ISLAI\lD 

;;;;;==;-=========-========-========-=G7ro~:';7j,~t~~18~~~tio7,==-=7v:n~~fiI3r~di~~t= 

E'eVi~Uon 

Top of Screen Screen 
Location . Screen Length Midpoint 4-Oct 1-Nov ,,·.oct 1·'~o', 

--------- -------- -------- --------- ---------- ---------- --------M\I\I 0.25 !91.1 II f17.1 1 l~:2.53 9.2A1Ei 
MW··02M 71.!l 5 15!~.4 92.!;<! EI2!.413 1),001 a.ClOI 
IVIw-o:m 'I:! .O 4.5> 29.7 51:<!.4:5 !~:2.38 -O.()O:! .. (1.00:3 
P~5----- ------91~4 -------5 -----88:9------91~a ------9[20 -------- --------
MW-04D 53.8 3 5.2.3 9 1.35 91.31 0.004 0.003 
MW·O~:B 50.0 31 3·4 .. 5> 91 .:211 111.26 -0.004 ·0 .00:1 
NKN~r7:5- -----l~1.8 ------7~1 -----9~J~r-----l~~68 ------~j]~ -------- --------
M\/\I·07D 45.,1 Sj '1:1.8 93.78 93.:70 (l.002 0.001 
1~~3·-- -----95~ --------5 -----9i4 ------94}a ------94~66--------- --------
III\W-lOD fiS.1 5 62.6, 94.'78 94.68 0.000 0.001 
MW-IOB '44.B 24.S '1'!.I5 B·U4 94.E"1 .. CI.OO·1 -0.002 
~;;-iiiJ.T1~;- -----"9"9) --------5 ----,9'7."2 ------94:r;! ------~i4~5:s -------- --------
MW-"" M 11,1.3 6 80.,1 114.7:2 94.58 O.O()O 0.00:2 
MII\r-l1 B 60.0 30 45.0 9·4 .. 76 94.64 0.001 0.002. MW:120-- -----642 , --------5 ------6T7 ------9"563 ------90~60 --------- --------

I MW·12E1 5,O.!~ 411.5 .26.7 90.!5!5 11Cl .. 63 0.001 0.00" 
NKN::i:~5- -----llii.1 ------1{1 ----gO:,------llf9o -----~91:Ei3, -------- ---------
MW-13D 59.7 Ei.:3:3 !;El.5 91.fI~1 91.13:2 0.000 O.ClClO 
MW-138 48.7 30 33.1 91.89 91.85 0.000 0.00'1 
P~~l----- -----96:1 -------5 -----93~ ------94:36 ------94.30 -------- --------
M\N·14M '70.6 S Eiel .. 1 !~~1.59 94.S1 O.001~ 0.008 -========-========-=========-========-==========-===========-========-======== ; 
... Ac~ual screen IE!ngth is not known. Scme!n E~II:!"2Ition:s for TMIN-3 am baSE!d on the HII~"c:ltion Clf thE! 

bottom 01 tho, well (!30.9 II) a,nd the as,;"rnpt;"" that '. 5 It se,een e><tends teo the bo,ttolYl 01: the .,,,11. 

·· 


~---------

' 

' 

' 
1 

' 



f$3(T1p1e Number 

~mple Loc<l t:on 

pate &!omp

Pc Identifier 

Iltered 

Ioi0ICIn An:alysls (pgll.) 

1,2,3,4,6,7,8 HpCOO 

1.2,3,4,6,7.8.HpCOf 

1, :>.3'" 7.8,9 HpCDF 

1,] , ].'1.7 ,8 HxCDO 

1.2,3.4,1,8 t-b;COf 

1.2.3.6,7,B HxCDO 

1,2.J.6.7,e.HxCOF 

1,2.3,7, B,O tbCO{) 

1,2,3,7,8,9-HlICOF 

11,2,3,f,6-reeoo 

111,2,3, { ,tI·PeC(1F 

Irex 
,3,4,6,I,O·Hxr.nF 

,3,4,7,S·PeCDF 

,3,7,S·TCDO 

,3,7,S·TCDF 

fx;DD 
ipc·OF I' ct.: HpCDD 
l etalHpCOF 

ITetal HxCOO 
I 
I TCtfal HxCOr 
I 
IT Cltal p~CUO 

ITotal PeCOt-

tTotal TCOO 

I otil] TeOt-

T OXlertv EqUIvalency 

e M GW·MWQ1·01 

MvVOl 

2121.'2001 
,Fie' !O Oup CM -GW
I MvVOi..()l 

IUnM erl'!d 

I 002008 

I 102 
I 47 
I 55 

.5 
29 

, .5 

28 

4.3 

32 

33 

23 

30 

i 22 

i 6.

I 17 
I 

72I 

I 14,7 

I 102 

I 71 

I .. 
I 30 

i 33 

I 22 

I 6
I 4.7 

I 

TABLE 4-<la 
SUMMARY OF DETECTED DIOXINS AND FURANS IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATION 

CENTREDALE MANOR RESTORATION PROJECT SiTE 
NORTH PROVIDENCE, RHODE ISLAND 

CM-GW-DUP01 01 CM·GW- M",",02·01 CM-GW-Mwo3·01 ICM-GW-M ... V05-01 

MWOl MW02 MW03 MW06 

212 /200 , 2fl~noc; l 2121n(m 2i221'2001 
Field Oup. e M·CW· I 
MW01 01 None NOr.a INo.ie 
Unrlltereo Ulil\\! red Unr!ltered IUnfittered 

002089 C)02094 OOXl91 ~ DOZ093 

EMPC 56 U 5.3 EMPC 60 llL 67 

U 3. U 1 al U 39 v i 4~ 

U ,6 U 211 U <6 V 52 

U 41 U .0 U 39 V 5 .. 
U 26 U 1 2 U 27 llL 3. 

V .1 U 1 • V .0 llL J

V n U 1.2 V 2.6 ~ 3.0 

V 39 V 1.7 V 3.8 Vi .9 

V 30 V ,., U 30 U • • J 

U 3.< V \.6 U 3.5 u .. 
U 22 V i i V 24 U 29 

NR NR NR NO 

U :l./l U 13 U 2 a lJ 33 

U 22 u " U 2 , u 29 

J " u .. ,7 J 36 EMPC 30 

U 19 U O.SO U 19 U 23 

J 19.0 J 520 J 155 J 126 

J 72 V 37 V 72 U 86 

EMPc: 56 V 10.8 EMPC 60 V 67 

EMPC " U 4.0 , 2 11 4

U " U l .tl i U 39 11 50 

V 2 I U 1.3 lJ 2. U 32 

U 34 U ,. U 35 U <5 

11 2.2 U 11 lJ " U 29 

23.S EMPC " 3.6 EMPC 15 4 

' ''PC 67 EMP(: 080 U " 23 

'" NA N< NA I 

U • Not oeteclP.rl : UJ Detection limit apprO),lmaie; .J . Ouanlilatlofl appro:.:!male: 
From dilution analysis. R Rejected , NA • Not anaiy1ed; NR Not reported, EMPC· rshm:lted Misllmum Possibl@Concentration 

CM-GW·MW07-Ul 

MW07 

212212001 

None 

Unfiltered 

OO~2 I 

U 6.5 U 

U 36 lJ 

U 43 U 

U 4 0 U 

U 26 lJ 

V .0 U 

U 2.5 U 

U 39 U 

U 2.9 U 

U 3.5 U 

u 24 U 

NR NR 

u 27 U 

U 2'< V 

U 2.4 U 

U 2. 1 U 

J 131 EMPC 

U 7.2 U 

U 6.5 U 

U 3.9 U 

V .0 U 

u 2.1 U 

U 3.5 V 

U " lJ 

EMPC 8. i EMPC: 

U 24.3 EMPC: 
N< NA 

-

-

~ ' 
-


·
 

~ 

·
 

·
 

' ' ~ 

' ~ 

- . , ' ' ' 

· ' 

~ 

' 

. ~ 

' 

' 

' 

· 



TABLE 4-83 (cont.) 
SUMMARY OF DETECTED D!OXiNS AND FURANS IfJ GROUNDWATER 
DRAFT TECHt.JICAL MEMORANDUM SOURCE AREA INVESTIGATION 
CE~JTREDALE MANOR RESTORATiON PROJECT SiiE 
NORTH PROViDENCE, RBODE iSLANO 
PAGE 2 OF 7 

I I I 
ICMS GV'I-GEC2·02 

I 
ICMS-G'vV.GEC6-02 

I 
'CMS-GW.MW01 S-02 I ICMS-GW.DUP02-02 

!' mpie Location I MW08 h~W09 IGcCG I MWG1S I~Wy01S 

ISJi6i2:00i jBii612001 

1I" .. ,..".",v HxCuu I 2.91 ui 3.81 UI i.~1 !;;MPc
I 

,d 
II I· 2 21 IP ,2,3,;!,i,s.HxCOF I 1.91 uJ 2.51 UI 3.9l Ul 

H1,2,3,6,7,e-HlICOF I 1.81 ul 2.-41 ul ol Ul 2.31 

IField [);;p_ Ct-t.S-Gw I IField Cup. Cr.iS GW I I 
IMW01S.02 I IMW01S-02 I I , I I lunfliiereci I IUnfiltered I I __ u_J I I I I I 
I UU,jHl:U I I D038981 I 
I ui I I I 

UI b ~1 III 5.01 "I 
I ;,31 I I -I 

UI III 2.61 "I 
I 

3.1:11 
I I -I 

UJI ul 3. 11 "I 
I I I -I 

UI 4.VI "I 3.01 "I 
I 2.sl 

I I -I 
UI ul 1.7/ "I 

I I I -I 
UI 4. 11 III 3.01 "I 

I "l.71 
-I I -I 

UI Ul 1.81 Ul 

2.; r vi 2.BI U! 1.91 ul 2.BI 

If·2,3, 7,~PeCDD 

!h ,3.4.6.7,~HxCDF 2.01 Ul 2.61 Ul 1.51 U 2.21 

ul 4.0 III 3.01 "I 
I 3.31 

-I I -I 
ul ul 2.21 "I , "' "I 3_71 .. I "I . ,1 
"I u l . I ul 
"I 

2_
91 

.. I ?ol .. I 

N~I ,,~I --I N~I 
"j 

Ul 2 61 Ul U l u l 

4.71 EMPC 

I Ul I I 2,1 III 1.81 UI 22 1 I 2.51 EMPCI . I .... 1 

1.91 UI ~8 2 1 I 3.21 U 10a' EMPCI 

? 71 I I u, 
531 EMPCI 

1~,3.f, ti.TCOF 1.51 Ul 1.81 Ul 2.41 EMPC 11. ,1 EMPCI 

ul 
8.71 ul 

If' otal HpCDO 

I~otal HpCOF 

2 91 ,.I ., ,I ,e.o,1 '<"",PCII "I ",r VI .:l"1 WI . ':>,, 1 U.JI IFatal HxCDD 

IFota! HxCDF 

IFeta! PeCOD 

ul 
.. ,I 

~~J 281 Ujl 
.,,,1 wi 4 .01 ..... vl 
.01 UJI 
I. V I 
2.71 UJI 

II eta! PeCOF 1.91 UJ I 

IfTOXiCity Equiva!ency 
, 

I NAI I ",. 1 c.m ll !U'l ~ml ",I , . "'.1 ! .. AI . -_ . v_ -.--1 U.JI 

., .. cI .. . 1 

.. .. 1 UJI 1.6, UJI 
A.,I A "II .1 

~_"'I JI .. '1 

U • No! d",!ed:ed; UJ . Oeiedioo limit apprm:ima!~ , J Quaniiiai ion app4"cximate: 
-. Frorn d.lutlOn anatysis: R • Rejected, NA • Not analyzed: f'JR . Not reported, EMpc Estimated MaXimum Possible Concentration 

-

· 

· · · 

· 

' 
' 

-

~ . 

- _ 

. 

_ 

___ " 

" " - - _ _ 

_ 

~ 
· 

' 
· 



TABLE 4-8a (cont.) 
SUMMARY OF DETECTED DIOXINS II.ND FURANS iN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM· SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
t.JORTH PROViDE~.JCE. RHODE ISLAND 
PAGE 30F7 

, T , 
lsampOi? Number CM&GW-MVl/O') D·01 , !CMS.GW.MW02M-02 C MS-GW MW02S-02 CMs-GW MW03S-02 I !CMS-G'v-'y M'v-',04B-02 

~mpie Locatlon MW020 , lMW02M !MW02S MW03S 
, 

!MW048 

Date Sampied 811JnOO1 , 18.'1312001 81 1312001 8/1 6/200 1 1 18114/2001 

DC Identifier 
I 1.. I I I 

None I !NCne None None INo!"I@ 

/tered UnfJltere<l I ,Unfirtered Unfi ltered j Unfiltered 
I IUnfilt.:rl:d 

lo:zln An21ysi5 (purL) 003884 I 003883 1"'I'l3885i 0039001 I 00J889 

1.2.3,4,6.1,6·HpC;OO 2.3 ti l 37 II I 4.21 U 841 ul .0 
1,2,3,4,B,1,8-HpCDF Ul 1 • tJ 221 U 3.91 vi 23 

; ,2.3,4,7.8,9-HpCUt- ; 2 tI' H U , 81 U .9 VI 28 

1,1.3,4,7. 8-HxCOU ; 3 Ul 16 U 7 U 531 VI 2.5 

1,2,3.4.1,6-HxCDF 0.:37 Ul 0 67 EMPC , 81 U 33 VI 1.7 

!1.2,3,6-.7 .8 HxCOO 1.3 U! 17 U 26 U 5.4 VI 2.6 

1.2,3,6,7. 8-HxCDF' O.BO v i ,. , u 1 81 U 3.41 VI 1.7 

1.2, ), 7,8,9 HlC.COD 1.2 Ul 16 U '2 51 U 5.3 U, 2.5 

1.2,3,7,8, 9 HllCOF' 0.90 v i 1.3 U .2 21 U .2 U, 21 

1.2,3.7,a pecDO 0 80 Ul 1.2 U ' .9l. U .9 uJ. 1.6 

1.2.3.1,8-PecDF 0.70 v i 1.0 U , ., U 3.9 VI I.' 
f<CX NPI NR I NR NR l 

,3.4.6,7.8-HxCOF 0 70 Ul \1 U , ., U 331 Ui 1.7 

,3.<'I)' ,8-PeCDF 0.60 ul 060 J 151 U 3.71 uj 1 4 

,3.7,e TCCO 1 21 , I 1.2 U 1.61 U 1131 i 1.6 

,3.7,8.TCDF o&1i Ul 0.90 U 1.61 u 341 VI 1.5 

pcro .121 EMPC I 32 U 13.51 u 11;>7 1 EM....c:- j 10A 

fi'OF 2.71 u' 3.e U 3.8 U 10 1 1 V I 3.7 

otal l lpCDD 2.31 uA 32 UJ 4.2 UJ 8,i UJ I 4 0 

lolat HpCDf- 1.21 UJi 15 UJ 2 5 UJ 391 UJI 75 

l otal HA"CDD '''.5 EMPCI '" EMPC 2.5 UJ 5.3! UJI 2.5 

Total Hl<."CDF 0.571 UJ! 0.67 EMPC t& UJ 5.31 UJI 1.8 

otai P.:.COO 5.91 EMPCj 3.B E PC t~ UJ 4.91 UJI 4.6 

ITotai Pi:CDF 0701 UJ ! U.60 J 1 UJ 3.el UJI 1.4 

Olaf TC'""'i..IO 4.41 Ei!.;~T 2.3 E PC t~ UJ 031 UJ 1 6 

eta! TCDF 3 1 EMPCl 4.1 E"PC t§l UJ 107 UJ' 1.5 

oJ.:id\y Equivalency .21 Jr 030 J oool U 11.01 1 0 00 

U Not M1ed8d; W [)etedion limit I:Ipproximate. J Oual'!!i!a!ioo approximate; 
• • From diM ioo !:r-A $is R R e.::I ; NA NcK analyzed; NR • Nut reportlJd, EMPC Estimated M;nimum Possible Conc nifa!!on 

CMS-G\ .. ..'·MW040 02 
, 

M,,"":04D 

&'; 4;200; , 
Ne"" I 

Unfiiie;-e;j 

003888 

u 2.0 lJ 

U .2L 1I 

U 2.01 EMPC 

U i 21 U 

U 2.5 £MPC 

U ; .2 1I 

U <. U 

U 3.81 EMPC 

U 4.0 J 

U 3.21 J 

U 3.6 1 EMPC 

NR I NR 

U 3.01 EMPC 

U 3.51 J 

U 3.9 .J 

U 0.00 1I 

U 21.0 U 

U 5.11 EMPC 

Uj 7.7 EMPC 

UJ 4. i EIvIPC 

UJ 6.61 EMPC 

UJ 11.81 EMPC 

EMPC 6.9 1 UJ 

UJ 3.5 J 

UJ 3.9 UJ 

uJ 0.00 UJ 

U 10.0 , .:!l 

· - - -

' 

~ ~ 

" 

' 

' 

~ , 

· 

· 

· 

· 

' 

' 

' 

-

· 

· 

" 

"' 

.~ 
' 

' 

~ : 

-
- ~ _ 

_ -
- ~ 



TABLE 4-8a (cont.) 
SUMMARY OF DETECTED DiOXINS AND FURANS !N GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATiON 
CENTREDA.LE MANOR RESTOFt'I.TION PROJECT SITE 
NORTH PROVIDENCE, RHODE !SLAND 
PAGE 4 OF 7 

I 
f:;am~ Number CMS-GW M\ V04S 02 

I 
!cMS-GW.DUP1-02 ICMS-GW MW05S-02 lCM$-GW MWOSS 02 

Sample LocatIon I MW04S 'MW04S I 'MWD5S !MWOOS 
Daie SamPled 18114/2001 18.11412001 P 15l2001 l~l51200i 

Il-ield Oup. GMS-GW· IFleici Dc;:. CMS-GW I i.. no pc ldcrrtifter I MWDtiS.D2 llv."W04S-O'l lNom~ INC,.y 

,tiered I Unfiltered ,Unfiltered ,Unfl!1ered \ jUnfillerFJd \ 

Iloh;ndn Ar.:~,.'S!S (pg/l) I 003655 i 003887 i ClO:l&\l< \ oo3893i' 
f1•2."3.4.6. 'J.8.HpCDD I 60 ul 5 .• Ur 5. Ul 4.4 

11.2.J ,4.6,7.e·HpCOF \ ,. EMPCI " EMPCI JA ,,\ '2 
1.2.::S,4.7.a,9-HPCOF \ 35 u\ 1.7 U I 4.1 ,,\ 2.6 

1,2 3.4 1,8-H~OO \ 31 u l 5.0 EMPC[ 3.1 Ul 2.6 

11,2.3.4,1.8·I"t...-G[)F \ 2 2 u\ 3.7 UI 2.$ 1,,.1 1 1.5 
1.2,3,$,1.6-HACDO \ 3.2 l) \ 6.6 EMPCI 3 .• ul 2.6 
1.2.3,5.1.~ I 22 ul 2.5 EMPCI 1 .• EMPCl f.6 
1.2.J,7,8.S·-I--hCOO r 3.1 U\ 5.1 ; 1 3.1 Ul 2.6 

1.2.3.7.8.9-H ... CDF \ 2.7 Ul 2.5 )1 3.0 EMPC I 20 

1 .2.:3.7 .a·peCOO \ 2l uf 3.21 ,\ 202 I 22 

I l ,2,3} ,B·PeCDF 1 1.8 Ul 3.9 JI 2.3 vi 23 
\\Hex \ NR NR 270 J \ 1 
I ,3,4,6,7,8.HxCOF \ 2.2 .. \ 3 jI 31 JI 16j u 

·,3,<! ,7,8.PeCDF \ 1.8 ul 2 . EMPCI 22 Ul 15\ 

2, 3,7,8-TCDD \ 20 .. \ 14\ Ul <I'" "' 6 6 u 

,3.7.B·TCDF \ 8 U 0 9iJ lit 9. 1 
.1 12 , 

pcco \ $.9 U 9.7 Ul 10.21 EMPc' 71 

\iXOF \ 5 7\ I 7.0 EMPCI 9.3 U 59 
I 

otil HpCOO \ lJj l 6.2 iJj 44 I SO UJl 58 
\ 

otai HpCnF \ EMPCI 4.2 EMPCI 2 • \ 15 EMPCr 3.4 

\ olal h'ACDD \ 31 WI 45.61 EMPCI 82 EMPC, 2.6 

olai H£DF 7l UJ, 12.0 EMPC' 092 JI 1.. 
mal Pi:CDO 23 W, 5.7 EMPC' 3940 JI 2.2 

dad PeCDF 1. UJI 6.9 J 1140 JI 2.3 

ota:iTCOO 2.0 WI 1.4 UJ 4<eo I 6.6 

otfli TCDF 1.8 WI 0.90 UJ 2710 \ 1.21 
r 0XI\:;t)' Equivalency 0.00 V I 7.14 JL 4400 \ 71 

u t-kt. detected. UJ Detection limit a:ppro-..ITmloie, J . Qo.lam\tatioo approximate , 

r I 
!CMS-GW-MW07D-02 I 
jMV',I07D I 
1811512001 I 
I I 
iNone \ 

lUnfi!tered 

i 00389;' 

UI 3.71 EMPC 

UI 4.01 u 
U\ 3.6T EMPC 

UI 42 ) 

U\ 4.5 u 
UI 4.0 J 

UI 4Al ) 

U\ 4.21 EMPC 

U\ 5 ~1 EMPC 

Vi j .3i £MPC 
; \ 3.61 J 

NR I \ NR 
Ul 3.71 J 

U\ 2.91 £ ~',pc 

J\ 3.4 j J 

V\ 1.1 \ U 

Ul 13.1 U 

Ul 7.31 U 

UJI 371 EMPC 

UJ I 7.61 EMPC 

UJ \ 19.61 EMPC 

UJI 17.6 EMPC 

UJL 3.31 ENiPC 

" 38 J 
UJI 3 .41 OJ 

u..:L 1.11 EMPC 

J \ 11.01 J 

•• From dilution anGiysiS; R Rejected; NA • Not anaf,'Zed; NR • Not reported, EMpC· fsrirt")!JIted Maximum Possible C-oncentrallon 

I J CMS-GW-MW07s-02 I 
MWfJ7S I i 
8/15.12001 I J 

I i None \ \ 
Ur.!i!tered I 

003692 \ 

391 

2 \ ul 
251 u \ 

2 . 1 ul 

:2 l' u\ 
V'l' ul 
1.51 u\ 
2 ~1 UI 
1.91 UI 

2 °1 
2.7, A 

\ f'l RI 

1 41 EMPC 

1.5 Ul 

1 .• U I 

t A U 

56 EMPC 

5.9\ Vi 

39i UJ 

23 , UJ 

2Ai UJ I 

3. ~i EMPC 

2.1j EMPC 

2.11 J 

1.8 i UJ 

1 . ~i u
noi :!l 

-

- ' · -

· 

' 
' ~ 

' 

, . 

~ 

. 

. 
' · ~ 

' ' 

' 

~' 

" 

' 

' 
~' 

' · · 

- - · ' 
· 



TABLE 4-Sa (cont.) 
SUMMARY OF DETECTED DiOX!NS A~JD FUP..Af'JS iN GROU~.JDWATER 
DRAFT TECH~.J ICAL MEMORANDUM SOURCE AREA !NVESTIGATfOt'J 
CENTREOALE MANOR RESTORATION PROJECT SiTE 
t.JORTH PROViDENCE, RHODE !SLAND 
PAGE 50F7 

IISample Number 

IlSamp!e Location 

, 
!CMS-GW.MW0J3S.02 

, 
ICM S-GW.MW1J9S-02 

IMWO"..s 

, 
ICMS-GW.MW100-02 

IMW103 

,I I 
ICMS.O. I.MW10D-02 ,I I ICMS-G\."J-0lIP04JJ2 

I IMW100 I IMW1 1B 

11;,2,3,4,6.7.6 HpCOCI 

~; ,2 ,3, 4.6, 7,8·HpCDF 

11i.2,3, 4, 7.8.9·HpCDF 

II; ,2,3,4,7 .6-H}((;OO 

11I,2,3.6,7,S H::CDD 

Ili ,2,3,6,7.S.H);;(;Df 

1I1 .:2.3,7,8.PeCDD 

~i,2,"J.7,I3.PeCDF 
Ike. 
II 4"7R."IF,3, .-,' ,- MX\...lJt" 

1[2,3,7.e.TCDD 

!rota; PeCOF 

Irota! reDO 
Itro~i reDF 

:811512001 , 
INone 

IA/23,.'2oo1 , , 
INune 

I IFleld DUD CMS GW· I IMW100.o, 

1 IFIeId Dup. CMS-GWI IMW1GD-02 

vi 
ul 
ul 
ul 
ul 
ul 
lJ l 

ul 
ul 
ul 
ul 

J' 

7.51 

171 11.)1 

'2 il 

2.11 

2.61 
2.81 
1.61 

2.91 

1.S! 

2.0\ 

1.71 

6.11 

2.61 

1.71 
2.41 
. _I 
l .bl 

10.01 

ul 
vi 
ul 
vi 
ul 
ul 
ul 
ul 
ul 
ul 

ul 
ul 

LJJI 

0039191 

rnfitte'e\:l 

221 ul 
2.21 ul 

1 ~ll:u-_1 _, ~mt'\...1 

271 .. I 
'1 ul 

1 71 .. 1 
I ul 

2 ~1 ul ._, I 
,0' U' .... , I 

2 0:.1 I .... , UI 

1.51 ul 
"I I 2.v l UI 

2.51 ul , ., 
"1 

4 ., .. , 
4. 7J 

U, 
ul 
ul , 

UJ' , 
UJ' 

n n-
I vJ' v.wl . I 

0039161 I 

3. ~1 "I _, .ul 

7.",1 . . 1 _, ul 

2 SI . . 1 
. ! Uj 

5. 11 . .1 
'I ul 
I N 1 I ,I'(I 

28 ul 
?Ol UI 

11 gt ul 
s.d ul 
2.91 EMPCi 

-. i t:.M I 

s.11 UJI 
A5~ .. pcl 
091 -"PCI -. I t:M I 

0.001 UJ! 

U No! d~iected; UJ • Detection limit epp!Q)!:im<lie: J . QuamilOltiQn approlOmate: 
... From diiuiion anarys~: R • Rejected; N.A • No;: analyzed. NR Noi reported, EMPC • Estima!ed Maximum Pos:;ib!e Concenj!<!!lOn 

, 
6 5, U'I , 
3.91 vi 

3.0\ vi 

2.81 vi 

n l ul , 
3.51 ul 

6.51 wi 
I i 

431 Ujl 
1 , 

4nl £MPCI 

'u'J" ", 
':\ <;,1 "J'I _._, u 1 

0.001 UJ! 

0039121 

:2 3,' III -, 

I ~I 1 N .. , 

1.el Ul 
2.31 Ul 

i1 11 EMPC\ 

11 .61 ul 
361 UJ! 

6.91 EMPCI 
5.71 EMPCI 

14.1\ EMPCI 

-

" 

~ 

· 

' 

"' 

' --

~ 

" 
, 

" 

-
-



TABLE 4.aa (cont.) 
SUMMARY OF DETECTED DIOXINS AND FURANS IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 6 OF7 

Sample Number CMS-GW MW11 M-02 CMS-GW·MW11s.<J2 CMS.GW.MW12B-02 

ample location MW1 1M MW11 $ MW126 

p ale Sampled Bf22nOO1 812212001 8.'22J2001 
fteld OVp. CMS·GW· 

ac ldenllfler No,. None M'v .... ~28-02 

Itte/1Kl Unfitiered Unflltf,!red U1'1fi tl erec1 

!cUO:dn An alysis (paIL) 003909 (XlY.l14 003910 
1,2.3,4,6,7,8-HPCOO 38 U 31 U 2.8 
1,2,3,4,6.7,8-HpCQF " U 2 1 lJ 16 

l ,2.3,4.7,B.9-HpCOf ,. UJ ;'A UJ 19 
1.2.3,4,7,8·HxCDO D U 25 u 2 , 

1.2.3.4,7 ,8 HxCOF 1 5 U 1.5 " 2,8 

1. 2,3.6.7.8 H£DD 2.4 U 2.6 " 1,4 

1.2.3,6.7 ,S HxCOF 1.5 U 1.5 U 3.
1,2.3,7,e ,().H>CQO 2.3 U 2.4 U 2.1 
1,2,3,7,8,9-1 b.COF 1.9 U 1.8 U 1.5 

1,2,3,7,6-PeCOQ 2.3 U 15 EMPC 1.9 

1,2,3,1.B·peCor 1.1 U 1.9 U 3.7 

;,eX NR NR 
.3.4.13 ,1 ,a.H ;COf 1.5 U \ .5 U • . 2 

.3.4,] ,8·PeCOF I.S U 1.8 U 11 

.3.1 .8-TCDO , 9 U 22 U 22 
,3.] ,S TCOF I.e U 15 U 1.i 

pcoo 4. U 7. U 13.2 

pcDF 5 , EMPC 52 U t 1.0 

ofa! HpCOO 38 UJ 3.1 UJ 2.8 

01011 HpCOF '1 UJ 2.3 UJ 1.8 

OCaJ HlCCDO 6.2 EMPC 295 EMPC 6.5 

0(81 xCor 1.0 UJ I. UJ 5.9 

eta! f-IeCOO 2.3 UJ 6 1 ["PC 1.9 

etal PeCOF L6 UJ I. UJ 5.3 

otal TCDO 4'1.6 EMPC 11 .1 EMPC 2) 

etal TCOF 10.0 EMPC 10.1 E",PC 3. 
mridty Equivaiency 0.00 UJ 0.00 UJ 000 

I CMS.c;W.OUPro-Oi I 
MW12B I 
812212001 j 
Field Oup, CM::i·GW· I 
MW12B-Q2 I 
UnMererl I 

003911

EMPC .2

U 551 

UJ -..5 ' 
U 26

EMPC 31

EMPC 27

U 1.51 

U 2.e l 

U 2.01 

U 2 1 
U 391 

NR 1 

U 1.6 

EMPC I.S 

EMPC ., 
.

U 1.7 

U 19.5 

EMPC 17.2 

EMPC 9. ; 

UJ 5.6 

EMPC 6.0 

EMPC 3. i 

UJ 28 

E"'PC 3.9 

EMPC t 1.2 

EM"" 1.71 

UJ 0.00 

U - No! detec:Teri: UJ - [)etec;ilQn lii'r~t ~pprC)(lmale; J - Ouanlilaliun &pPfOltimate, 

1c~..l S.GVJ.M\N120-m 
IM'.A.f120 

I 11'22l2oo 1 

I 
INone 

IUnMered 

1 003915 

Ul 39 

Ul 2. 

Wi 27 

Ul 2.1 

Ul 1.3 

Ul 2.8 

Ul 1.8 

Ul 2.1 

Ul 2.1 

Ul 2.7 

~ 23 

N~ 
~ 1.1 

~ 21 

~ 2 1 

tJL 18 

~ ii2 

d 5 . 

EMpgl 39 

uA 25 

EM?Cl 31 .1 

UJI 1.J 

wi 139 

UJi 22 

EMPCj 15.6 

tiJ j 7. 

UJ j 000 

•• Flom dilutiOn e:nalysis. R • Rt!'jecled. NA· Not analyZed: NR • Not reported, EMPC E,.Iim?,lIed Malnmum Possible Concentration 

I 
CMS-GW.MW138·02 I 

M'lVl38 I 

en3l2OO1 I 

I 
None 

Urol'llte(~ 

OOJ,918 

lJ 3.6 U 

U 2.4 U 

UJ 2.9 U,J 

U 2.4 U 

U 1.5 U 

U 2.5 U 

U i.51 U 

U >Ai u 
U 2. i U 

U 1.9 U 

U i.6 U 

NR NR 

U i j' U 

U 1.5 U 

U 1.9 U 

U 1.6 U 

U 5.2 U 

U ol.2 U 

U,' 3.6 UJ 

UJ 2.6 UJ 

E"PC 11.21 EMPC 

UJ 1.al UJ 

EMPC 191 U.J 

UJ 1.SI UJ 

EMPC 1 1::11 UJ1 

EMPC 4.51 EMPC 

UJ 0001 UJ 

-

-

' 

' 

' 
- ' 

' 
- " 

·~ 

~ 

' ' 
· 

" 

~ 

" 

· 

-



TABLE 4-8a (conI.) 
SUMMARY OF DETECTED D!OX!NS AND FURANS IN GROUNDWATER 
DRAFT TECHNICAL MEMORANOUM SOURCE AREA INVESTIGATION 
CENTREOALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 7 OF7 

I I iis., I mple Number !CMS-GW-MW13D-02 CMS-G'N-M\AJ13S-02 CMS-G\li-MW1-1M-02 CMS GW MW15Q..02 I lCMS-GW-TMW3-02 

1 Samp:e LoutO'l IMW13D MWl 3S M\Ni4M MWI50 TMV'J3 

I Date sampled 1EV2Y.?OOI 8/23/2001 812112001 8121(2001 I 6123,'2001 
I I I I lPc identifier INone Nooe N~. Non. I None 

i~·en!d Unfiltered Ur:1!lteted Untiitereu Unfiltered J Unfiltered 

I I IIDloxln An21ysls (pgil) 004062 004003 003306 003906 00<1"'" 
111 .2.3,4.6.7.8.HpCDD 3 .• U 55 U 2.6 U 10.0, U 4ft 

111·2.3.4.6.7,e.HpCDF • . 2 U ) 0 U 1.3 U 4.5j UI ) 0 

In .2.3. 4, 7 ,a.9 HpCOF 23 w 3' UJ 1 .• UJ 5.71 OJ 3 7 

11 1.2,3,4.7,8 t-'.xeoo 25 LJ ,. U 1 .• U 6.0 j U 30 

111 ,2,3.4,7,8-HxCDF I 34 FMPC 3.3 U 1.0 U 361 u 22 
111 .2,3.6.1.8.Hrl:DO I 76 u 3 .• V I. U 61 1 U 3. 1 

1, 1.3.6,7.S.HxCOr I 16 u 2.3 V 1.0 U 31 j U 2 2 

111 ,2,3,7,8,9-1 b.."C(X) ,. u 3.6 V 1.6 V 60i u 30 

1,·2,3,1,a.s.HlI.'COF I 18 V 27 U 1.2 V •. 6j U 26 

!i1,2,3.7 ..... eClJO I 2' V 30 U 2.0 U 6,1 U 2G 

!, .2 .3.7 .8-PeCDI- I 2.0 V 28 U 1 3 U 481 U ,9 

I~x I NR NR NR I NR 

I .3. 4.0.7.B-HxCOF I 15 U 22 U , .0 U 361 V 2. 1 

I .3, 4,l,6-PeCDF I 1.8 U 26 U 12 U 4.51 v i 19 
I ,3.7,a· reDO I 23 U 31 U 15 U 11 vI 21 I 
I .3,7,8·TCDF I 1.6 U 2.2 U 10 LJ 3al u l 1.9 I 
IPeon I 6.7 EMPC 16.1 U 5.9 U H .DI p,",pcl 9,5 

IPc,," I 32.3 EMPC 6.5 U 3.9 E PC 15.41 EMPCI 92 

II I at"i HpCDD I 3. UJ 55 VJ 26 UJ 1IJ.DI UJ! '8 

r"" 'HpCQF I 8.2 UJ 3? UJ 1.5 UJ 5.21 UJI 33 

It; mal HxCOO ! 29.7 EMPC 30.0 E"'PC • . S EMPC 501 uA ••• 
h7etal HlCOF ! 3.4 EMPC 3.3 uu 1.0 UJ 3.e1 uA 2.3 

~otal PeCOO ! 1l.5 E"PC 1J. EMPC 5.2 EMPC 5.11 wi ,. 
Q(alPeCOF I .6 UJ 2.7 VJ 1.3 UJ 451 wi 1.9 

itUI TCOO I 7.8 E",PC 6.7 E"'PC 26.S EMPC 343 EMPC I 2. , 

etal rCDF I 1.5 EMPC 6.3 E .. PC 5.2- EMPC 3. UJ i J,!it 

I wicity EquiVZIlency I 0.00 VJ 000 VJ 0.00 UJ 0.00 UJ ! 0.00 

u No( detected, UJ· [)eo(ectton limit apPfuiUmate, J Ouantilaliun approximate, 
• • From dllutloo analy5is: R· Rejected; NA • No( ONttyzed ; NR • Nat report~ E;MPC E~ ~ted Maximum Pof;sib!~ Cor.centrahon 

U 

U 

UJ 

l 

l 

V 

V 

V 

U 

U 

U 

NR 
U 

U 

V 

V 

EMPC 

EMPC 

UJ 

UJ 

E"'PC 

U: 

u. 
W 

-" 
E~ 

U 

-

· 

-

· · 

~ 

"' 

~ 

· 
.  i 



I~amp!e Numbe: 

IplSmple Loca!ion 

IPale S~mp!cd 
I 
I~ identifier 

Ipitiered Of unfiltereod 
I 
I~"olit!!f! Or~::InlC Anatysls !UOlL) 

111,1,2.2. Tetr<iChlor~l'I!oe 
11;.2.DfNomo-:>-chloropropaoe 

Ilt,Z.Dibromoefhane 

Il i,2.D!chloroben.ZerIe 

111.4 D!ch!OfobenZene 

Ip i-iel(:anone 

I~= 
I:;romo!""" 
'::hiorobcr.zcnc 

Ilcis.1,2-Dichioroelhene 

IICYCIOhcxanc 

IlEthylbenzene 

liisoprcpyibenzene 

IIMethyi Acetare 

IIMfOothYl len.Buly1 Etner 

IIMethyl<;:yclOflexane 

lIT e!r=CI'1lOroelhene 

!trch.!ene 

!frot~ Xylenes 

Hrrlc.'1loroethene 

IMny1 ChlOride 

TABLE 4-8b 
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOU~~DS IN GROUNDV.JATER 

DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATiON PROJECT SITE 

NORTH PROVIDENCE, RHODE ISLAND 

C M-G ...... M\l .. 01-01 i !CM--G..,"./.DUP01.ol C M-GW MW 02.Q1 I 
ICM-GW-MWO:UI1 C M-GW MWQ6..0i i 

I I I 
MIN01 i lM"'·Y01 MW02 i IMW03 MW06 i 
2/2112001 i 12l2i12oo1 21221200i I 12121/2001 212212001 I 
,, uup M-<>"" i ,,~. L,"p. GM-GW I I I M\N01-Qi I MW01-01 None I INOne None I 

Unf:!!e:ed i Unmtered Unfiiterea I IUnif1'i e!ed Unfiltered I 

A04501!; I I>.Q.1O:; O:; A0451 I IA0457 A0460 I 
I 

101 U 10 U tol vi 10 U 101 

101 Ul 10 U tOl vI 10 U 101 

iOI U 10 U ioi VI 10 U 101 

10 U 10 U io i VI 10 U 2i I 

i O U 10 U wi VI 10 U , I 

101 UI 10 U wi VI 10 U , I ." 
1°1 U 10 U ioi UI 10 U Sl 

ICM.G'h'.M'v·v'OT -01 

liviW07 

12;2212001 

L. 
INOne 
IUnfiltered 

l,tl,Q.1"-O 

ul 
ul 
U[ 

I 
JI 
ul 
Jr 

101 UI 10 U ioi VI 10 U iO I wi 
101 U 

101 UI 

101 ul 
101 UI 

101 ui 
101 UI 

101 ul 
101 ul 
101 Vi 

101 II I 

101 Ul 
I 101 Ul 

! 101 UJI 
. .. 

10 U ioi VI 10 U 

10 U 101 ul 10 II 

10 U 101 ul 10 II 

10 U 101 U! 10 II 

10 U 101 ul 10 U 

10 U 101 ul 10 1) 

10 U 10 ul 11 

10 " 10 Vi 10 II 

10 tJ ,0 III 0 U 

10 U 101 Ul 10 U 

10 U 101 Ul 10 U 

10 U 101 Ul 10 u 
10 U) 101 UJI 10 U) 

u . Not deleGted: UJ DetectIOn kmrt approximate: J • OuantitatfOn approximate . 
• • From ~:h.:~ion :I~# , R Rejected; NA f'Jot :3.:".3!yred 

;001 ! 
41 JI 

10 UI 

7 JI 

1 JI 

10 VI 

10 ul 
13 I 

10 UI 

51 JI 

691 I 

wi ui 
101 UJI 

CM-GW MWQB..Ql I I 
I 

MWOB .1 I 

212112001 I I 

I I 
None I I 
Unl\;tered I I 

A0453 I J 
to u 10 UJ 
i O U 10 vI 
10 U 10 U 
10 U 1 J 

10 U 10 U 

10 U 10 U 

10 U 6 J 

10 U 10 U 

10 U 10 

10 U 10 UI 

10 U 10 UI 

10 U 11 JI 

, 0 U 101 UI 
,0 u 101 u 

, 0 U 101 Ll 

l U u 101 U 

10 u 101 U 

5 J lJ J 

10 u 21.1 I 

10 u 101 UI 

10 UJ 101 UJ 

-

· - · · 

~ ~ · · 

' 

" · 

' 

! 

· 
~ · 



TABLE 4-8b (cont.) 
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM . SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 2 OF 7 

~l'1\pI~ Number jCM-G'V-';eMW09-01 CMS-GW-GECH)2 CMS-GW-GE~ 

lSample LocatIOn IM'v... '09 GEe? GECO 

pate Sampled ,2J21t"2001 An112001 812112001 

QC Identirler iNone None None 

Ilfered Of unfiltered IUr;f;;tered Unfiltered Un1ilter~ 

ol .. tlla Org:anlc An_tysISIUOI' ... } IAQ..<!56 A09ID A0911 I 

1, 1,2.2 Tetr:achlorocthaf\t! 10 U 0 U HJ! 
1,2 OIbrcrno.3-chlompropq.A,e 10 U 10 UJ 101 
l ,2 0bromoe!hane '0 U 10 U 101 

1.7 D«:hlombenzene I 10 IJ 10 U 101 

1.4 O!chlom.'lel"lZene 10 U 10 U tOl 

I HclCanone 10 lJ 10 UJ 10 

!ecn.zc:r.c I I J 10 U 10 

CMS-GW MW01S 02 CMS-GW-UUP02-07 

MWOi S MWDiS 

611612001 8116/2001 

~:O;';:~,~"'-<';'IV : ...... ....... ? ..... .. , "V

IIIIW01S-02 

Unfiltered Unfiiiere<i 

AIJ'iI06 Arm; 

U 10 U 

UJ 10 U 

U 10 U 

U 10 U 

V 10 U 

UJ 10 UJ 

U 10 U 

(omoform I 10 U '0 U '0 U 10 UI 

::nlcr~nzene i 1 .1 

p •. 1,2·DichlOroetnene i , .I 

pyc10nexane 10 U 

lhylbenzene ,0 U 

sopropylber.zer;e I 0 U 

Mett\yl Acelat~ i '0 U 

Metl'lyllert-Bulyl Ether I '0 U 

MelhylC.,ekihe..car.e I 10 U 

~hil(;hloroethenc i , J 

oluene 10 U 

olal Xylene& 10 U 

richloroethene '0 U 
vinyl ChlOOde I 10 UJ 

'0 U ,0 U 10 U 

'0 U 18 10 U 

'0 U '0 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 U 

,0 U 10 U 10 lJ 

10 U 10 U 10 lJ 

'0 U ~a l U 10 U 

10 U 2001 , 10 U 

10 U 101 U 10 U 

,0 U iO U 10 U 

\0 U iO U 10 U 

10 U iO U 10 U 

U • Not df!Iect~ UJ Deier:fion limit epprox!mate, J Quanlitatioo appro)(!mate; 
• - From dilution analysis: R - Rejt:(;ted, NA - Not analyzed 

CMS-GW-MVV02l).{)2 

Mw02D 

811Yl001 

None 

Unfiltered 

A08V9 

, 0 V 00 V 

00 V RI 

00 V ,0 U 

0 V 101 U 

00 U 101 u 
10 U ,0 U 

10 U ,0 Vi 

10 U ,u u l 

10 U ,0 v i 

10 UJ 2 J 

10 U , 0 U 

10 U 0 U 

10 V '0 U 

5 UJ ,0 U 

0 uu • J 

10 U 10 U 

10 U 700 , 

10 U 10 U 

10 U 10 U 

10 U 27 

10 U ,n U 

· · 

· 

- · 

' 
_ 

-

- ' 
-

· 

- ' 

' 

' 

. - 



TABLE 4-8b (cent.) 
SUMMARY OF DETEcTED VOLAT!LE ORGAt,JIC COMPOUNDS It" GROU~lDWATER 
DR4.FT iECHrJICAL MEMORANDUM SOURCE AREA INVESTIGAiiON 
CENTREDALE MA~JOR RESTORATION PROJECT SITE 
t~ORTH PROVIDENCE, RHODE iSLAND 
PAGE 3 OF 7 

Ii I I iii 
16mn'~ Num"'~r Ic··'" "W" .iI",','"v'·m·.02 leM... ,.,,,, "'AHV'IQ I\"J Il pM-;;;;- hIi',','fl"'P_02. 1.-.. '-. I"'.IAI u'A'048 02 1_. Jc, I"'.\A' uW04D 0-'r-"'~""'" """ I ..... 'll , ~w.·''tl~.UL''' ..... L ..... ...,.. I ...... M~--v • • -, .....· ILM .... -u •• -,.. J. 

Ii I I I I I 
I~ !dcntmcr INone I None INooe INone INcn,;; 

ICMS G\,AJ.MW04S-G2 I 
IM\NOAS i 

181'41200' I 
j.'-leIdDuP. L.M"·UW, 
IM ... ·"04S·02 

1 
I 
I 

Iri;;ered or unfiltered jUnflitered jUnilitered IUnflitercd IUniiitcred IUnfi!tered ,Un!i!!ered 
1~-------------+----------r-~------ +- --~-r---------+--r---------+-;----------+-1 

1- ~, 

L,,1.2.2.TetrachioraethOlI'lC I Hli Ul ;01 Ijl 101 Lil 101 UI 10 UI 

II' 2_Dibrnmoeihane 101 ul 1111 ul 101 ul 101 ul 101 u[ 
I I I -I I 

1!1.2.0ichlombenzene ul . .1 101 .. I ,./ I 101 III '01 101 ul 10 

k\·4.0ichlocoberu.ene I '01 i.l1 

Ir?-He""~ I 1nl til 

I 101 .11 

j)3. I 101 til 

l~h!Q!"OOen.2ene I 101 Ui 

tl'iS.l . 2 ·D!chloroethene I 101 Ul 

I~YC!ohey.ane .1 Wi Ul 

IFthy!benzene I 10\ U! 

l!iSCPfCPy!beru.ene ! 101 Ul 

IIMcthY! Acelale I 101 Ul 
I .. 

! 3! JI nMethyr te:1-BLiyl Ether 

lIMethy!c,c!ohexane I 101 vi 
III ~t;achto ... oethene I "01 ! 

trrc!uene 1 10 ul 
I I 101. vi IITota; XY;,;;i1es 
I 

L 21 JI IITrichiOroethene 

'r/ln,! Ch!onde I 101 vi 

ul 

10\ "I '01 vI 10j ul 
101 1)1 101 VI lOi UJ 
,1 'I 101 vI '°1 Ui 

'01 UI '01 U, '°1 UJ 
,I JI '01 vI '01 Ul 

101 Ijl '01 Ujl 'Ol UL 

101 UI '01 UI 101 UI 

101 UI 101 UI '°1 UI 

101 UI 101 01 10i U, 
101 UI 101 W I '01 VI 

101 UI 101 UJ! 41 JI 

101 ui 101 ui 10i u, 
101 VI 101 UI 63i i 
101 VI 101 ui wi UI 

101 VI 101 UI 10, ui 
191 vi Wi UI o.9i Ji 

101 VI 101 UI wi ui 

U • Not detected: Uj • Ot:;tect!on limit approximate; J • Q~rrtit~tion apprclrim~tc: 
• . From dilution anaiysi , R Rejected. NA • Not analyzed 

u 

iO V 

iO u 
10 u 
iO V 

10 vi 
10 vi 
10 "I u 

iO V 

10 V 

10 UI 

4 JJ 

10 vi 
64 I 
10 UI 

iO VI 

i JI 

10 VI 

10 ul 

I 
10 Ul 

iO' Vi 

101 Ul 

21 JI 

101 Ul 

51 .JI 

7[ JI 

101 Ul 

10' UI 

tol iJl 

10 Ul 
, I ,Ii < 

iot ul 
, I Ul " ",I u l 'v 

101 Ut 

O.S'- A 
31 ,I 

-

' - ' · ~ ~ ___ _ - - 

-- ~------
~__~~ ~ ~ ~ 

. -

~~ 

"""""'" 

' 
' 

_ 

' 

~ 



TABLE 4-8b (cont.) 
SUMMARY OF DETECTED VOLATILE ORGA~JIC COMpOUNDS IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA iNVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
r-.JORTH PROVIDE~.JCE, RHODE iSLAND 
PAGE 4 OF 7 

II I 
Ilsamp;e Nufl lber !CMS-GW..QL1P1..o:? CM~W-MWl}5S-02 I CM5-GW MW05S-02 I ICMS-GW-MW07D-Q2 CMS GW-M'rV01S-02 

Iisampie localion 1- IMIi\r04S MW05$ 

JPate samplt!d J6I1412oo1 8i1512001 

n r:c'" ....... P:y M:::;-<.,;VVlbe hj~lIljflel ,MW04S-02 N""e 
Irltered or unfiltered !Unflitered Unfiliered 

I 
WC!:lt!!~ Org~"1c A"ai~!s {UG!L) lAGan AOOO3 

r'.1 ,2,2 Tetrachloroetnane I 10 U 
111 .2 Dibromo 3-chloropropaoe I R 
1I1 ,2 Dibromocihane I 10 U 
.1 ,2 Dic."l!cn;:benzene I 10 U 

1"·4 Oich!OrObe:nzene I 1O U 
\12 HClmrlO,"le I 1O U 

IBcr'..i':eiie I 2 J I . 
I IjeiOI"i'Kiform 10 U 

1~-'::h~Obenzene I 5 J , 
IFiS-1, HJtchlOroethene I 7 .I 

IF'Iclohexane I 1O " IlEthylbenzene I 1O U 

U1SOpropylbente:'le I 10 U 

IlMethyl Acetate I 10 U 
IIMethyt lert 8d.:,.1 ether I 2 J 

;Mf!:lhylcyr::lonexane I 10 U 

II I etrltCnloroettlene I 17 U 

~'ToILJene I 10 U 

nlot~1 Xyle~ I 1O U 

~'-rnchtoroethene I o.a J 
nvinyl Chloride I 3 J 

MWQ6S IMW07D MW07,s 

8/1512001 16/1512001 A/1512001 

None 1 I 
INone Nooe 

Unfiltered i ,Unniieren Unfiltered 

A0902 I IA0900 A090 1 

1700 U ~O l u, 10 V 

1700 U ~O l uj R 

1700 u ~Ol uj 10 U 

1700 U .1 jj 10 U 

1700 U 31 j l 10 V 

nee UJ Ol UJj \0 U 
17{1) 1 U • j l 1O U . 
1700 U 10 "I 10 UI 
1700 U 58 , 10 u l 

12001 J • .I I 10 U 

1700 U 4 .I I 1O U 

1700 U 10 l!L 10 U 

1700 U 10 Vi '0 UI 

301 J 10 I 1O ul 

1700 U 101 vi .0 u l 

1700 U 5 ,I 10 Ul 

61000 10 Ul 10 UI 

1700 U 101 Ul 1O U 

1700 u 31 , 1 10 U 

25CXJ 0.91 .I I 1O UI 

1700 Vi 101 Ul '0 UI 

U - P'.:ot detecte<J: OJ . Detection ~mU approximate; J - O,Jat'lfit~tio.1 apprOXImate: 
• From dilution ZII~: R . Rejeded: NA· Not analyzed 

, 
7 

1 

10 

'" • 
'" 2 

'0 

'" 
'" 
'" 10 

6 

1 

l U 

lU 

,ui 

lU 

10 

10 

I J CMS GV'J M ....... oes-02 I 
MWoes I I 
8/15/2001 I J 

I I None I 
UnfIltered I 

I I AIJ904 I I 
J iQ U, 
J iOl ui 
J .- U, I 
u lOi u, 
u 10 VI 
J i O u~ 

U 4 Ji 
J iO, uj 
u 40J I 
u 10 1 UI 

u 101 UI 

U 101 UI 

u 10 1 UI 

J 10 1 UI 

J 101 UI 

U 101 UI 

U 161 UI 

U 101 UI 

U al JI 

U 101 UI 

U .01 u l 

-

- · · 

-

· 
'" 

-

- ~ 

' " 
-

-



TABLE 4-ab (cont.) 
SUMMARY OF DETECTED VOLATILE ORGANiC COMPOU~JDS IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM· SOURCE AREA iNVESTIGATION 
CENIflEDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 5 OF7 

Il&mplc Number 
I ! I 

ICMS-Gw-MW 1 1 B.u2 ICMS-G,,·,q .. 'lVV09.~) CMS-GW-MV'Jl00 .. 02 CMS GW-MW10Q...{)2 I ICMS-GW OUP04-02 

l!Sample Location I ""'woos MWi08 

lJ.)ate &!impled 18!151200~ EV(3I2OO; 

II I 
IPC IderM~t 'None None 

I~:i!.efed or unrlltered I l)nfiitered UnfiUt:led 
I 
Itv"!!!l!t!!e organic .... n.lysis (L'O!l..) IA0905 A0B63 

1,1,1.1.2-T elrachJ~t~ne I 10 U 

l,i .2-Dibromo 3-ct"!IOrOptopane I ,0 U 

!l1 .2-0!b!"omoe-ttlaile I ,0 U 

li1 .2-O!chlOroOenzefle I 10 U 

lii .<4-{)jchlorobeilZ~ I ,0 V 
l;L.~none I '0 W 

i;:;er-.zene I 2' 
jp;rcmcform I lU U 

1'::;''':!orcbenzer"lI: I 10 U 
l~iS ~.2 Dichlo!(Jethene I 2 
lp:yclChexane I 10 U 

ip;::thj:\renzene I , 0 U 

rrsoP."OPYfben.::erlt' I 10 U 

jjMcthy! Acetale I 10 U 
IIMet~'j! lert Butyl Elher I 10 U 

ItMethy!cyclohexane I 10 U 

Irret.achloroothene I 21 U 
I 

I lIT oli,ier,£, 10 U 
I 

I 1fT otal Xy!enes 10 U 

1fT richloroethene I , J 
rJ'iii1;1 Chloride I 10 J 

I MW100 i I MW100 'MW11B 

I 812312001 i 18123/2001 18.'2212ooi 

I ,.,a,:,-"p M:S-U"- ! It-lela Up:_vM::H.;W. I 
MW100-02 1 h"'W1 00-02 'None 

U"fiJtercd i IUnfiltered jUl1Tltiered 

A0325 I IAOf931 I IA092D 

iO u 101 VI iO ul 
iO U iCI VI 10 ul 
10 u i CI VI 10 ul 
10 u iOI VI 10 v i 

0 u 101 VI 10 Ul 

10 U ;01 VI 10 ui 
10 U iO' Vi 10 UI 

10 U 101 Ul !O UI 

;0 U 10' Ul 10 Vi 

10 u 10' ul 10 Vi 

0 U iO' Ul 10 Vi 

iO, U ie' UI 10 vi 

10 U 10' Ul ,0 V 

10 U iC' Vi 10 Ul 

10 u 101 Ul 10 vi 
;0 U ;oj Ul 10 vi 

10 U 10' UI 0 U 

'0 U 10\ UI 10 V 

1 U 101 Ul 10 U 

,0) V 101 Ul 10 Ul 

lOi V 101 Ul 10 vi 

u . Not detect:::d; UJ • OefedlC!'l llmit apP'-Ol'Jmate; J Q".::mlitation approximale: 
•• t=rom dilution anal',.,.,"s: R -R~ed; NA - Not analyze<! 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

,0 

10 

I I I 
CM$-GW·M.... .'11 M Q2 CM$-GW·MW115-02 I I 

MW',M MW11S I I 

6IZ21?OO f 812212001 I I 

I I 
I 

None None I 
Unfiltered I tlnflltemd 

I I 
I 

A0917 I A0923 I I 

u O l u iO I VI 

UJ ~O l W wi UI 

U ~O u 101 UI 

U 10 U 101 ui 
U 101 U 101 ui 

UJ wI UJ 101 UI 

U 101 V 101 UI 

U ~ol U 101 VI 

U iol U ie l VI 

u iol u 101 VI 

U ~O! u 10/ UI 

U 10 u 101 UI 

U iO II inl UI 

U io l II 101 UI 

u 101 u w i UI 

U 10' u wi UI 

U 101 U wi UI 

U 101 U iO I UI - -

U 1~ U wi VI 

U ioL u 101 VI 

V 101 U 101 UI 

- ' · 

__~ ~_ 

~ 

-

' 

- ' 

' 

· 

' 

' ° 

-



TABLE 4-8b (cont.) 
SUMMARY OF DETECTED VOLAf!LE ORGANIC COMPOUNDS IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTiGAT!ON 
CENTREDALE MANOR RESTOP_'IT!ON PROJECT SITE 
NORTH PROVIDENCE, RHODE !SLAND 
PAGE 6 OF 7 

II I I 
C MS-GW MW12B-02 I I l!samPle Numbei ICMS-GW-OUPoJ-02 CMS-GW-MWi2D-m I CMS-GW-MW13B-02 CMS-GW-MW13D-02 I 

tlsi!mPle location MW1 2B 

lpate Sampled 8i22noo1 

P: Identifier 
I ...... A.ip . C;M~VV' 

, MW12B-02 

I .11\1!f6'j Q; I.mfiltel'ed ,Unfulerea I 
I 

olatU. Organic A"lrysiS (UG/l) IA0916 I 

1,1,2,2 Tetrn:::h!oroethane I -.0 U 

1, ,2.Drbfomo 3.Ct1I01'O!)(OPar.e I 10 UJ 
1,2.Dibro:noetMne I 10 U 

[, ,2 DichIOl'obenzene I iO U 

11.4-OichlOrobenzene I 10 U 
It2 HeXilnone I 10, UJ 

IBenzene I 101 U 

~romoform I 10 U 
I hlQrobenzene I 10 U I 

I I ::lS-',2·Oictl!oroethene 10 U 

I yclOhexane I 10 U I 
I I thylbenzene 10 U 

IsoprOpyl benzene 10 U 
I Methyl Acetate I 10 U 

I Methyl teft-Butyl Ether i 10 U 
Me(hy!cyclohexane I '0 U 

l{r~traehloroethene I 1U U 

Itr~uene I 101 U 
Irr~~! XyJene& I lOi U 

lhr.chloioethene I 10! U 
It/,nyl Chloride I 1 U 

MW1<:B 'MW12D M't~139 jMW13D 

8f}?12001 JBl22!200i I 8.'2312001 812312001 
"'0 UUpo.,M,-"W- I I 

MWnS-02 INane I Nune "en. 
Unfiltered rUnfiltere<l Ur:!iJteraQ Unflitered 

A,f)9,g I iACl9" A0062 A0B6~ 

101 Ul 10 u 10 U 

10[ UJi ~ol LJ 10 U 

101 Ul 101 u 10 U 

10 Ul 101 t) 10 U 

10 U 101 U 10 VI 
10 UJ 10j u 10 VI 

10 UI '01 u '0 vi 
10 U 10 u 101 VI 

10 Ul 0 u 10 vi 
10 U 10 U 10 UI 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 Ul 10 U 10 V 
10 UI 10 u '0 U 

10 vi 10 U '0 U 

10 U 10 U 10 U 

10 lJ 18 220 0 

10 vi 10 u 10 u 
10 vi ~O l u 10 U 

10 vi ~o l u 7 J I 

10 vI ml u 10 ul 

U Not Oelecied; UJ - Deleo;tioli limll approximate; J - QuanlitatJOn approximaie; 
• • From diiulicr1 analysis: R . Rejecte<l: NA • Not analyzed 

I 

I 

I 
I 

I 

I 

10' 
I 

. 01 ." 
101 

i9l 
iol 
onl ." 
iO 

10 

10 

10 
001 
'" 
10 

10 

10 

10 

34°1 

loi 
1G~ 
6 

101 

ICMS-GW UW13s.02 

jMV'/13S 

1812312001 

I 
INone 

Unfiltered 

AOO66 

UI 10 U 

RL R 

UI 10 U 

VI 10 U 

UI 10 

u 10 IJ 

U 10 IJ 

U 10 I) 

u 10 

UI 10 U 

U 10 lJ 

U! 10 U 

UI 10 U 

ui 10 u 
UI 10 U 

UI 10 U 
01 10 U 

UI 10 U 

ut 10 OJ 

J I 10 U 

Ul 10 U 

-

t ' 

~ 

· 

-

-

~ 

-

' ~ 

~ 



TABLE -4"Bb {cont.} 
SUMMARY O~ DETECTED VOLATILE ORGANIC COMPOUNDS fN GROUNDy''1ATER 
DRAFT TECHN!CAL MEMORANDUM SOURCE AREA INVESTIGATION 
CHJTRED!'.LE MANOR RESTORATION PROJECT SiTE 
tJORTH PROV!DENCE, RHODE ISLAND 
PAGE; OF 7 

I I 
'SamPle Number I ii CMS-GW-MW 14M.o? I IC Ms-GW-MW150-02 C M$-GW_TMW3-02 I 
Sample Location MW1 4M 

Dale Sampied 6(2 1(2001 

Ik:IC Idenlirrer NOll. 

jfrteied C1' unfiltered Unfiltered 

I~Jo!;;t:!e Cr;:nic Anatysls (UGil) A0913 

. 1 . 2 2 Te!t~hloroethane 

1,2 {H::cmc-3--chlorcpropane 

,2 Dibmmcethane 

11,2 0ich-lorcbenzene I 
1,4 Dich!crC!:lenzene 

-Hcx;:mc ... :c 

~=. 
k3.-omofo. ... 

IChlorobenzenc 

is-1,2-Dkhiorcc!hcnc 

yclohexarn"! 

tnYlbenzene 

hsopropyiben2ene 

Melhyi Acetaie 

MetnYl1en-But';! Etrt€f 

'MetIWlCyclOlle:o:a;-,a 

elrachloroeU'",c;.e 

oluene 

Total Xytene5 

richloroelhen~ 

Inyi Cnloride 

I I MW1:JU 

I 18!21riOOl 

I I 
I I None 

! !Vnfiitered 

IAOS12 

101 u l 

10 tJJI 

10 UI 

101 ul 

101 "' 101 Ll_11 

,o! ", 
,01 u l 

W ul 
10 ul 
10 ul 
10 ul 
iG ul 

;0 ul 

10 ul 

10 u 
10 U 

10 UJ 

10 , vi 
101 ul 
101 ul 

TMW3 
I 

I II 
8n3l?001 

I 
I 

:1 I 
Non<! I II 
Unfiltered I II 

I 
AOil64 I II 

I II 
10 u 101 u; 
10 UJ 101 ull 
10 U 10 , uJl 
10 u W, uU 
10 U 101 ull 
10 UJ 101 uti 
10 U iO, Un 
10 U 101 ull 
10 U 10! u !1 

10 U 101 u ll 
I 

10 U 101 u ll 
I 

'0 U 101 ull 
I 

10 u 101 u ll 
I 

'0 u 101 ull 
I 

'0 u 101 u n 

10 u 101 un 

10 U 101 ull 
'0 U ,~ 1111 

I 
10 U ml 1111 -, 
10 U 101 Irll -, 
10 U 101 Ull 

U Not deie<:ted: UJ Detection limit approxImate; J QU6iitital!OO apprO)(lrnate: 
• • From dilutlOO analr-::s; R - Re;ected, NA - Not arlalyzed 

' 
-

' , -

' 

-

-

"' 

-

'" - 



Ilsamp'A NI}m b€i 

\\:;amPlI': I ncaii~n 
I lfoale Sampl€d 

I; lloc Idenliflei 

Ir:ered 

!lSemIYOllltih: Org:lnic 
I~n;alys is (UGIL) 

h . 4,6. TrichlQfOphenoi 

h .4 Dtctllorophenol 

tMe(nYlphenoi 

t'is{2-l:: lhyll1ery!)pI1!t1alate 

paprolactam 

~.japt1tha\er!! 
f!;,er'\il){tirene 

GPn1tCklaIPCl! Anllpi5 
a:lfO.'L) 

leIP~':' Ch!ofdane 

IlDieldrin 
!gammi'l-cnIOidaiii! 

CM GW_MW01..o1 

MVVQl 

2121!2001 

TABLE 4-8c 
SUMMARY OF DETECTED SVOCs. PCBs. AND PESTICIDES IN GROUNDWATER 

DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTiGATION 
CENTREDALE MANOR RESTORATiON PROJECT SITE 

NORTH PROVIDENCE, RHODE !SLA~~D 

I 
ICM GW MWO -01 !cM-GW-MW03.01 CM.GIIII-M ... • ... OG-01 I CM-G' .... -Ot .. PO'-01 

1 MW01 I MvV02 IMWQ3 MW06 

I 212112001 1211212001 1212 112001 2f2212OO1 

F!e!d Dup. CM.c.W.MW01-01 ! jNone 
I 

Field QUi). CM-GW- MWQ1..()1 I None """" Unfilteie.j 

A0454 

101 U 

101 U 

101 V 

101 U 

101 U 

101 U 

'°1 U 

I 
A04541 

0.0501 U 

0101 U 

OOSO I U 

Unliitered ,Unfi:tered ,Unfilternd Unfiltered 

I I 

I I I A0455 A046 1 I A0457 

0 0\ '0 u, \0 u 
'0 ul '0 ul 10 u 
10 ul 0 Ul \0 u , JI 0 uj 1 J 

0 ul '0 uj 10 U 

10 ul 10 uj 10 U 

'0 ul 10 Uj '0 U 
I j I I 

A0455 I A046 1 I AD457 I 

0050 u i 0050 u l O O5O UI 

0,10 UI 0.10 ul 010 UI 
0050 U! 005{) UI 0.050 UI 

u - iiOt detected; W - Detection limit appmXlmate; j - auantitat!m~ approximai2: 
• - From dllutJOO analysis: R - Rejected; NA - !'.!Ct nr.alyzea 

A0460 

\0 

\0 

10 

\0 

'0 , 
10 

A0460 

0050 

O. to 

o 1Y.il 

I I I le M GVV MW07.() IO~-GW·M v'V08-01 J 
IMW07 IMW08 J 
1211212001 12l2il2OO1 ~ I I 

I Norte I I NOne 
I -1unfiltered jUnfUlP.red 
I 

I I I I 
J I AQ4S9 I A0453 

"I \0 UI \0 u l 

U, 10 UI 10 u l 

UI , JI 3 JI 

"I 10 UI , JI 

U, 10 UI 10 ul 

'I 0 UI '0 ul 

U, '0 UI , JI 

I I I 
I J I A0459 A0453 

1.1 1 0.050 ~ OOSO ':!l 
Ul 0 \0 ~ 0 10 yJ 
UI 0050 Ul 0.050 Ul 

-

- ' - - ' ' - ' ' 

~ 

' 
-

' 

' 

' 

' 

- ~ 



TABLE 4..sc (cont. ) 
SUMMARY OF DETECTED SVOCs, PCBs, AND PESTICIDES IN GROUNDWATER 
DRAFT TECHN!CAL MEMORANDUM SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 2 OF 7 

II I 
Cf.1S-Gw-GEQ-02 1 

I 
nSamp;~ Numoer GM-G\."'.:·t.1o.."J09..{)1 I !CMS-GW-GEC6-02 CAAS-GW-MWD1:S.u2 
I 
rarr.pie Location MW09 I GEC2 I Im:C6 M'w-V01S 

Odte Sampled 2121/2001 I 8n112001 I I a121 1200 1 Bi1612001 
I 

I lcMs-Gw-ouPoN,2 i 
I 

I ,MW01S i 
I IBi1612001 i 

II I i I 
IFieid [)..!p. CMS-GW·MW01&02 I IF~ DtIp. CMS-GW-MWOiS-02 1 IPC identillel' None I None I INone 

I 
I~'",ed Unfiltered I Unfiltered 

Il$emivoiilltil. org=~!~ I 

1~!,~!YSiS (UG/L) I I 
.<\04561 

1~. 4 .fi. Trichlc)l'ophenoi 101 U 

1t' 4.f')scn,oropnenoi 101 U 

!r-MemYlphenol 101 U 

ijtm;(2 ElhylheXYIJphtna,la'e: I 101 U 

I~pro!actarn 101 U 

I~-t aph!hi!l!ene 101 U 

Irnenanthrene 101 u 
If!!!~!c!de/PC8 Anlty$ls I 
I~UGil) A04SS \ 

1~!Pha-ChIOfdane I 00501 U 

IPeldnn I 0. 101 U 

Iflarnm4'-vnLOl'dane I 0.0501 U 

lunfiltered Unfiltered IUnfiltered 

r 
I I 

A0910 I AQg" A0906 I 

10 UI 10 U 10 Ul 

10 UI 10 U 1Q Ul 

101 UI 10 U 10 Ul 

lQL UJI 10 U 4 J' 
lQL UI 10 U 10 Ul 

101 UI 10 U 10 Ul 

10 UI 10 u to u l 

I I 

A0910 I A0911 AfJ006 
I , , 

0050 VI 0.050 l) 0.0501 u l 

0,0 UI 0.10 U o tOI UI 

0.050 UI 0.050 U 0050jUI 

U Not detected . UJ • Detection limit approximate: J • QJan!i! i!!!Q!1 aDPfOXimate; 
• - From (jiitstion analysis: R - Re;ected: NA· Not anaivzed 

I 

I 
A09071 

101 

101 

101 

161 

101 

101 

101 

I 

AOOO71 

00501 

0.101 

0.0501 

CMS-<;W-MW020-02 i I 
I 

MW02D I 
8/13/2001 I 

INoo. I I 
I I 

UntUiered I 

Aosvgl 
I 
I 

u 10! I II 

u 101 Ul 

U lOi Ul 

101 Ul 

u 101 Ul 

U 101 Ul 

u 101 UI 

I ! I 
A08YSI I , 

U 0050 UJI 

U 0.10 UJI 

U 0.0>0 UJI 

-

_ 
· 

-

-



TABLE 4-8c (COrlt.) 
SUMMARY OF DETECTED SVOCs, PCBs, AND PESTiCiDES iN GROUNjJWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA !NVEST!GAT!ON 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDE~JCE. RHODE !SLA.NO 
PAGE30F7 

I I Ii I i 
ICIvIS-MW03S-02 

I 
I ;<Imnl .. N"mhPr 'CMS-GW-MW02M-02 ICMS-GW-MW02S-02 ICMS-GW-Mv"""04B 02 jcM5.GW MW04D-02 

I 
1---- .. -.--
1LC::;<Imnis> I /'V";<Itinn luwn?u I MW02S !I--.. . .• ..... . I"·' . ... 

I 
Ipate SampleO IAI1~nM1 18113/2001 1- .----. 

I II I I I . 1t1"'nlifi"" INone INane 1-- . .... . 
Irllterea IUnfiltered I IUnfiitered 
n I I I 
I~m!\!o!!!~!~ ()!,"g~ !!!e I I I I • •• ".1 I lV'naiyslS {UG/L) I ~vo : :1 I 
II. I .. 1 .4.6-T richiorophenoi I ,vI vI 

.4 uichiorophenOl 191 U, 
I 

-Memylpnenol I '°1 VI 

1~,s{2- l::;tny,nexy,)pntna'ate . .1 
'VI VI 

I I . .1 t:;aprolactam ,vI vI • iol . .1 
~thalene vI ...... .. 4,,1 "I ,-'''"'''1<1'''''''''-''' 'VI vI 
JresuCldeJPCB An.lYSts I I 

I I 
1If111'l1l\ 

.A.08Y81 I I~--· ... t I 
1~!Pha Ch!Ordar:c 0.0501 "I -I 
l'Die!drin 0.10 "I 
IC~mma-Chlori:lar:1'! 00501 u l , , 

IMW03S I MWO/IB ,MW04D 
I I 

l5ii 4l2001 1811612001 18/1/112001 
I I I I I I. . 
INane INone I None 

I IUnfiitered I lunlllfereo I IU;;filten~d 
I I I I I I I I I I I I . •• _.1 I ADOO-31 

I 1~08Z41 I AUOLUI I I I 
--I . .1 I • • 1 
,vI vI lUI VI 101 Ul 

wI u, wI ul 101 u l 

w! UI wI VI ,o1 "I 
'~I -I I ul I . .1 ,o1 Vi lUI WI VI ~, 

101 
.. 1 wi . . 1 .01 "I vI vI ''''I -I 

--I .. 1 --I . .1 '01 "I 'UI UI 'UI vI '''I -I 
.... 1 "I ..... 1 "I 'nl .. I ,vI vI ,vI vI . -I -I 

I I I I I I I I I I I I .AJ)A7nl I .A·0909I I AOOZ41 I -I I I 
0.0501 

I 
n """I "I n """I "I UI 1 

I ----I I I I 
0. 101 Ul 0.101 Ul 0.101 UI 

0.0501 ul 00501 ul 0.0501 Uj 
I I I I 

U _ Not detected; UJ _ Detection limit approximate J . Quaniiiaiion approximate, 
• - From dilution analysis; R • Rejected; NA - Not analyz.ed 

I 
I 
I 

,.,fUn ... 1 
I 

101 

101 

,o1 
'~I 

,o1 
''''I 
'01 .... 1 
.01 .... I 
'nl 1 

I 

AotiZ31 

0.0601 
I 

0101 

0.050 

I 

ICMS-GW. MW04S-02 

I MW04S 

IBii4iLOOi 
I I 
IFicid Dup. GMS-GW-MW04S-02 I 
IUnfilteied I I 
I I I 
I I I 
I A".,7. 1 I 
I '- 'I I 

I 
Ul 101 u l 

u l 101 u l 

"I ,o1 ul -I ..... , 
I 

"I ,o1 UI -I ..... , 
"I .01 I 

UI -I ''''I I 
"I .01 UI -I ..... , 
"I 'nl ul -I 1 

I I I 
I 

A08Z,1 
I 

I I 
I 

0.0501 
I 

UI ul 
I I 

Ul UI 0.101 

U, 0.0501 "I -I 

-

~ -- __ 

· -

- -

-

__ - '"'''''' 

__ 

__ __ 

' 

' 

---~ 
' - ·

- · · ___ 



Ti'.BLE 4-8c (con!.) 
SUMMARY OF DETECTED SVocs, PCBs, AND PESTICIDES IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA INVESTlGAT!ON 
CENTREDALE MANOR RESTORATION PROJECT SITE 
t~ORTH PROVIDENCE, RHODE ISLAND 
PAGE 4 OF 7 

n 1 ICMS.CW-MWOSS-02 
1 

Ilsamp\e Number CMS·GW-DUP1-02 1 CMS-GW-MW06S-02 1 

Ils<!mple Locailc.n MWo.;S i JMWD5S ¥'NOOS 1 

Ibate SOmpi&l B1~ 4f2001 i 1811512001 1V151200~ 1 

II 
Fie1d Dup CM5-(3W·MW04S-02 f INane 

I 1 
(be laer'itir~r I Nnr.e I 
I 
IJ"!nered unfi!'\ered i IUnflllered Unfiltered I 
I 
l~m!YG;iitlie Ofg.nlc: i I I 

Arul72/ I I 
IjAnaiysis (UG/L) I MJOO'J .;09021 

Ip. 4.6 inchlorophenol 101 ul 2900 . 101 

!P,4-Dichtorophenol 101 U, CO 101 

1t4 Methyrphenol 101 U 1 J 101 
IPs(2-Ethylhe'ryt)phthaIa1e 10' lJ 10 u 101 
lp;::a proiar:I~1'1'l 101 U 10 U 101 

lP'laphf~lene ;0' U " 101 
Ir- h"naninrene 101 U 10 u 101 

Il""esticJd.fPC,," Analysis I I I 1 
IiUG/L) A..ll8Z2i I A09021 A0003 
lp:iPlla-Chlofdane 00501 U 0050 UI 0.0321 

Ipcidnn 0 .101 U 0.10 u 0.111 
~a'l1m!!l-Chiu!dane OOSOI u 0050 ul O.U49, 

i CMS..GW·MW07D 02 

,,"';N070 

81i~7001 

INone 
i unm!.ell~d 

i 
A090C 

u 10 

u 10 

U 10 

u 10 

u 10 

U 10 

u 10 

I 
I 

MOOD 

J 0.050 

0.10 

J 0.050 

u • Not detected. u.; . Dltection limit approximate; J . Ouantrtaloo a~oximate: 

• • From dilut.o.. ii,,a,'-r"itHO; R . Retected: riA . No{ analyzed 

1 I CMS-GW-MW07S 02 1 CMS-GW MWOAS·02 

NiitV07S 1 MW06S 1 

16.11512001 1 8115/2001 

I INone None I 
Unfiilered I Unfiltere(l 

I I I AOOO1' '000. 
U 101 ul 2 J 

U 1O( U' 10 U 

u 101 u 1O U 

u 101 u 2 J 

U 101 u, 10 U 

u 101 UJ 10 u l 

Ul 101 ul 10 U 

I I 
I AQ90 l A0904 

u 00",,01 Ul O.OC..JO U 

U 0 .101 II 0. "10 U 

U 001S J 0.050 u 

-

· ~ 

-

-

j 

' 



TABLE 4~c (cent.) 
SUMMARY OF DETECTEOD SVOCs, PCBs, M~D PESTICIDES IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA !NVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 5 Of 7 

~mple Number \CM:S-GW-MVI/09S-O? IC MS-G\.A..'_MW106-02 CMS-GW MW10D-02 

tsam~e locaiioo IMW09S MW10B MW10D 

Dale Sampied 1611:>1200 1 Bi2312001 812mcm 
I 

I CMS-GW DU?D4-02 
I 

ICMS-GW-MWl ll:1-02 I 
I MW10D I I M',,"v'118 

I 812312001 I 1&72/200' 
I I I 

'?C ldenlifier INane i NO'~ Fteld Oup CMS-GW r.;WiOD-021 Field Dup. CMS-GW-MW100-02 I INone 
Ihered IUnilitered 1 IUnfiltered 

S.m lvol~tile Org .. r.i~ I 1 
nalvsl'& (UG!ll I A0905 

, 4.6· T fJchlDmph€'OOI I 10 U 

.4-DlChIOfOpMooI I 10 U 

Melhylj)t!eool I 10 U 

bis(2-ElhylheXY1)ph!halale 1 10 U 

~prol ctam 1 10 Ul 
Naphthalene I 0 U 
'!'lenanthrene i 10 U 

PntkidelPC!! A"JafVSIs 1 
UOIL) 1 AOOO5 

IphO'l-Chlnrdane 1 0050 U 

lp.lrirln 1 010 U 
amma Cr,\crOnnc i 0(}5() U 

I Unfln.ered 1 Unfiltered 
I 

AOBG31 I 
A09251 

~o u 10 1 U 

10 U ~Ol u 
10 U 101 U 

10 U 101 u 
490 . 101 lJJ 

10 U 101 U 

10 U 101 U 

1 
l\0S63 AG9251 

0.050 U 0,0"..01 u 

0.10 U o iol u 
0.050 U 00501 u 

I) l'I!01oelec1ed : UJ • Detection limit Bppfo;(imat~ J OJantllat;on apprOXimate: 
• • From dilution analysis: R Rp.jected: Nfl • No! analyzed 

1 IU:"l!i!terecl 

1 1 
A0861 1 1 A0920 

IOJ Vi 10 

101 Ul 10 

101 U l 10 

101 Ul 10 

101 UJI 10 

lUi ul 10 

10i Ul 10 

i I 
1 AClf3BlI 1 A0920 

00501 ul 0.050 

0101 ul 0.10 

o O'"JOI " i 0050 

CMS-GW-MW11M-02 i 
MW11f.,! 

8122nOOl 

''''''''' I I 
Unfiltered I I 

I i 
A09nl 1 

U ,01 Ul 

U 101 IJ 

U ,01 U 

U 101 Ul 

U 101 Ul 

u tOl Ul 

U 101 U! 

1 1 
Aosnl I 

U 0.0501 U 

U 0.10 U 

u 00501 ul 

· 

-

_ 

-

~ 

' 

_ ' 
· 

- : 
-



TABLE 4-8c (cont.) 
SUMMARY OF DETECTED SVOC". PCBs. AND PESTiCiDES IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM" SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTOR"'T!ON PROJECT SiTE 
NORTH PROV\OENCE. RHODE \SLANO 
PAGE 6 OF7 

II 1 
CM&GW-MW11s-m1 1 BSample NumbCf e MS GW MV'll1B-02 CMS-GW-DUF'03-02 CMS-GW -MWI2D-02 1 CMS-GW MW138 02 1 

RSample l ooaticr: MW11S 
1 
IDate Semple::! B/'l'2flOO1 

II 
lICK: Ider:!ifie: None 
1 
IJI'lltereo Unrliief~ 
1 
ILsl!!miY"obitUe Oigiillc 

1~.iYSI5 (UGlLj A09231 

!Jol"US TrichlorophenOl lOi U 
iiL.4 Dn:;hlorophenol 101 II 
1i4 Nieihylphenol 10 11 

!ps{2 Elhyihexyl)pnlh3l3te 10 11 

l~prOi<acr3.m 10l UJ 
I 
IlNapiliMI@~ 1U U 

Ifha.,anlhrene iO U 

1"II!!S'iicidll!!/PCB Analysis 1 
\ 111'::;11 \ . .a.D9231 

I ~p~~~~rlkifdalle 0.050 U 

IPe!dfin 1J.10 U 

lbamma-Ch!ord:me 0050 U I" 

MW 128 1 MW12B MW120 1 MW138 

Bf2212001 1 8/2212001 Bl1212OO1 1 8.1'2312001 

1 
Field Dup. CMS-GW -MW12B-u2 Field Dup. CMS-GV"!-M\l'·!~2a-u2 None 1 ~None 
Unfiltered Unfiltered Unfiltered 1 !UnfiltCred 

1 1 I 1 
AOO tS A0919 A0924 I 1 

10 U 0 U 101 u 
10 U 10 U 01 UI 

'0 U 0 U 01 U1 

10 U 10 u 101 u1 

10 U 10 U 101 UJI 

10 U '0 U 101 ul 

10 U '0 u lUI U! 

0091.1 1 1 
A0Cl24 j 1 A0919 

o U 0.050 u 00501 u 
0.10 U 0.10 U 0. 101 u 

0050 U 0.(00 u OQ5f'1.d U 

u - Not detected; W . Qdcctio.., tim::: app. ...... ;mate, J - Quan!(tatlOn epprCJ(!me!e; 
• From C:;lUI:ion analysts: R • Refected; ~_./I;.. No!: 3rla!y;=cd 

1 
1 

1 
1 

1 

1 
ACBS21 

,"/ 
101 

101 

101 

101 

101 

101 

1 
I 

AOB621 

o.05Oi 
o.10i 

0050j 

1 j 
ICMS-GW MW1 1 
IMW13Q j 
IM3!2001 J 
1 ! INane 

IUnfiltered 
1 1 

1 1 1 1 1 A0B65 

UI 10 

U1 '0 U] 

U1 10 UI 

uj 31 I 

UJI 10 UJI 

UI 10 Ul 

UI 10 "I 
I 1 1 
1 1 

A0S65 1 
Ul 0 050 ui 

Ul 0. 10 vj 
U1 o OSO ui 

- - - ~ 

~ 

- ' ~ 
- ' 

- ' ' 
-

~ 

.~ 

_ 

-



TABLE "'-Be (cont.) 
SUMMARY OF DETECTED SVOCs\ PCBs, AND PESTiCiDES IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA iNVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE !SLAND 
PAGE 7 OF 7 

I i3ampie Numt!l!':r i CM~-CW.MW13S-02 1"" <' - -". -- I v",$-GW.MW14M-IJ.l CM~W t.1W15D-02 I ICMS GWoTMVv3_02 

1 I SampllO' Locat~n MW13$ M\N14M 

1 pate Sampled &'231'2001 e... '21 !?o:'Il 
I 

I"en!!fler It'.kine l~.:one 
I :tten~d , Unfllteleti IUnfiltered 

1~;miVC!==ti!e Organl!; I I 
r nalysis (UG/L) I AOB66 I 

~. 4,1).1 nchlQl"opt".eilOl vi 10 

JP.4 DlChIOl'optlenOl 10 VI 

1~ ' MeUWIPhenOi 10 U 

1~$(2 l:ltlYlhe':('fl}pt"'lhalaie 10 UJ 

1P.p!'O!aclam 10 UJ 

bph!.halene I 10 U 
I t-'nef\anlhter~ I ,0 UI 
I estkideIPCB An.lysis I 

UGILI AOil66 

I Ipna·Chkiidane I 0.050 V 

! dnr; 010 V 

I amma·Chlordane 0.050 U 

MI/'J150 TMW3 

8121noo1 8.7317001 I 
JI I No~ I lNooe 

Unfiltered 
1 IUnMered I 

I I I II A09i31 A09121 I AOOS4 
I 

Wi U \4 '-.11 '0 ull 
101 U '41 Vi 10 ull 
101 U 14 Ul 10 vi 
Wi U 141 UJI 10 L I 
Wi U 141 Wi 10 U, ! 

tol U 141 Ul 10 C i 
101 U 141 ul 10 C 

I I I 
A0913' A09121 I AOO64 I 

0""" u oosol vI 0.050 C' 

0 1U U 0.101 U 0.10 ~ I 0.050 u 00"..01 uL 0050 

u • Not defeCted; UJ DetecllOflllmrt aWOt.iMt .J • Ouanilialion 3pproximate; 
• • From diiution 3nalY'is; R • Rejected. NA· Not analyzed 

-

· _ 

-

~ 
· 

· 

-

~I 

· ~: 



I~amp!e Locatlcm 

,be ~dent\f!er 

liBanum 

I~adm!um 

liManganese 

l!Sii ... er 

Ifianacl!um 

TABLE 4=8d 
SUiVirr"iARY OF METALS ArliO WET CHEMISTRY PA.RA.METERS DETECTED iN GROUNDWATER 

DRAFT TECHNICAL MEMORANDUM SOURCE AREA !NVESTIGATION 
CENTREDALE MANOR RESTORATiON PROJECT SITE 

NORTH PROVIDENCE; RHODE iSLAND 

! 
CM-GW·DUPOi 01 ICM-GV\i-DUj:')'J1-01F I 1CM-GW.MW02-O; ! ICM-Gii''/-M'''"VO"2-01~ : 

!cM.GVv-M'NOHl; 1 I 
12i2 ii200i 

-rrU§r.:l !.AiP ~M·'-,y .• 

IM\NOt=01 

I 
IHle,,, l)up L-M·ljW· 

MV\/01-01F 

!F!!tered 
: 

MA04P81 

I 5~ . .4i ul 
! 4.4i JI 

1121 
0.311 u! 
O.60! U! 

I 
I 

3si 

!2"21,.2031 
! 'ela vup. CM~3\l1'· 
!MWOi-Oi 

I Unfiltered 

! 
! 

MA04P91 

26.5\ ui 351\ 

451 

i i2i 

o 19! 
o60i U! 060' 

56300! 
o 50! U.J 0851 

:) 41 
0 701 

633C<l1 54200j 63400i 

i 171 ul i 7! U! ul 
4880t 1 49301 4g0~1 

2430j 24BCi 24601 

i ~I 
~I u! i 3! ul 131 

55801 Jj 55501 J! 5f.ooj 

i o 50! ul 0501 u! 050! 

T 135000! I 1:1.r: .• c;())i iJ[N_ ...... ?i 
6Sj A 1521 U 65! 

24! i 241 

021 
I 0020891 

7501 !Qol 
401 iii 601 

50i 

!MWOi IM\ly02 

l2!22i2Co:li 

i INone 

! i Unfiltered 

M~04Q2 

Vi x.3f UT 
42i ui 
112i T 

UJ! 0.1' Lui 
ul O.fKi u! 

5<'51GG, I 
uJi 0.50:>1 Ui 

I 3.61 I 
U! 0.70 ul 
J 63400 

u! 1 71 u1 
I 49301 

24501 1 
u! 13j ui 
Ji 5550 jl 
u 050T 01 

1360W! i 
6.21 ul 
2.1 I 

Ujl 85 UJi 

I 
I N.~r 

ul N.A.T 
I N.~.! 

U - l"Jd detected, UJ - Detection limit appro).jmate; J - Quant!t8Cion !i!THt appf()Ximate, 
•• From \l!!ut~;;;; 2if1aiylO;s. R • Rejo!cted. N.4 •• No! anaiyzed 

jr,,;\,V02 

I -[2/22/2001 ! 
INone 

IFlltere<j 
I I -I 

M.'I04C9! I MA04R4\ I 
-" '3\ o~ u! 4"'1 4' ul 

421 ul 4 21 ul 
70 ~! 1 8041 ! 
023! 027! uj 
0601 v! o 50! ul 

2'W,'J! 242()OI ! 
1.9! ul 05G! ul 

0701 uT 0701 ul 
0.701 ul o 70! uj 
53101 1 4~ .. ol i 

i rl uj 1 7i u! 
20i01 i 704! 

1950 j 
6541 

251 jf 1 6! ~Ji 
28101 Jl 2740! J! 
05-:11 UI 0.501 Ul 

554001 67300i i 
ti21 U! /)21 u! 

0701 u! Of:)! ui 
1 1! UJ! 

1 
3001 

20T 

70i T 

-

~ 



TABLE 4.ad iconi.j 
SUMMARY OF METALS AND WET CHEMISTRY PAR4.METERS DETECTED!N GROUNDWATER 
DRAFT TECHNiCAL MEMORANDUM SOURCE AREA ItNESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT S!TE 
NORTH PROV!DENCE, RHODE ISLAND 
PAGE 2 OF 12 

I I I I I 
isample Number CM-GW- MVVOJ-O l CM..(;\tV-MvvQ3..(jl F I C.I!of-GW kAWOG-Oi I ICM-GW-MWD6-01F CM-GW·MWO?.IJ~ i CM GW MWQ1.{l1F I 
!sample Location M\,Ai03: MW03 

pate Sampled 2/2;/2'001 2/21(2001 

Pc Identifier INor'le None 

I~·e,"" 1'ln!'iiiCled Fitll!led 

II' A" !'lIeU' An.lysu!; 
I I~UG/L) I MA04Q.1 

I luminum i , ... U I 
I "",I< i 42 U 

I~num i 62.7 

1~lIium i C '6 UJ 
_sdmrtJm i 099 J 
~alcium i , 2900 

~hrolTlrum i 6.6 
CO;)!! I 065 J 

Eopper , 102 
I Iron I 2560 

ead I 12.2 

M"Cne$IU('f1 I 76< 

!jManoanese 005 
I I trlCkel 118 

iPO(aSS!um I 8940 J 

(JSIrver I 0.50 U 

Isoooum ! 371too 

Mllivm I 6.2 U 
t-Janadivm I 6.
I 

I I Inc 169 J 
l['Vot Chom',,'Y I IIP ... meters (MG1l1 I 002091 

I~· !!o'.alm~y I 400 

'IsWU:<de I , a U 
I'T eMa! organic CarbOn I 90 

! MWOO I IMWOO MWO] 

I 2122(2001 I 12'2212001 2rarl.OOl 

I I I 
NOM I INone None 

I Unfiltered I IFiiterea Unfiit~l~ 

I I I 
MA04Q6 I MA040BI .1 MA04Rl 

6881 vI 1431 ul 399 u 

~?l vi 4.2! 4.2 " 1001 I 63.21 I 626 

0.17' UJ 0.201 Ul 0 17 UJ 

,.01 J 0.60 ul 060 U 

15SOClI 259001 I 26400 

1.0 U 151 u l 1.0 U 

O,iO J 0701 u l 0.70 U 

15.2 0_701 ul 0.70 U 

21801 28500i I 28600 

1.71 U 17 j UI 1.7 U 

8001 2S1O j I 2970 

83.11 '8A<li I 1800 

10.51 23j JI 20 J 

90901 J 4090j JI 4110 J 

0.501 U o50i lJi. 0.50 U 

378(XX}1 I 2S<XJOi I moo 
621 ul 6.2 j UI 6.2 U 

2 41 I 2,i i 1.8 

1741 J! 3.01 UJI 2.7 UJ 

I I I I 
I I 0020931 I 

I I 1201 I NA 

I~JAI 25.01 Ul NA 

I t~l 23.& J. NA 

U . Not defected: UJ • Detection limit approXimate. J . OuanUatklo limit approltimate: 
• • From dilution analysis; R . Re,iected: NA • i-Jul ~na'Yled 

I MW07 .1 
21:1:2(2001 .1 

I 
I None I 

Fi!tered I i 
~A04Qi' 1 

I 
,..~A04R2t 

;'/ . u 77.21 VI 
4.2 U ,u vi 

33.7 ~AI I 
0.27 U 03 .. 1 VI 

0.60 U 05..0; VI 

3'1200, 327001 I 

0.631 UJI 1.1 1 UI 

11.& 11.81 I 

0.7~ u u.7ol U 

316001 335001 I 

1.71 U 1.11 Ul 

"'''''.1 26:lo1 I 

2£llO1 28001 I 

4~ 4.41 I 

45401 J 41501 !.l 
0501 U u.501 UI 

27100 I 2BOOOi J 
"2 U 6 21 LJJ 
H,I U I I 

4-31 UJ 621 UA 
I I I 

0020921 I J 
8701 1 N..A,J 

4.01 U 1 N.6.j 

15.01 1 gtr..j 

-

' - - · 

' 

' ~ 

' 
' 

_ 

' 

~~ 



TABLE 4-8d (cent.) 
SUMfv1ARY OF METALS AND WET CHEM!STRY PARAMETERS DETECTED IN GROUt.JDV'.JATER 
DRAFT TECH~,IlCAL MEMORANDUM SOURCE AREA INVESTIGATioN 
CEi'olTREDAlE MAI"JOR RESTORATION PROJECT S!TE 
NORTH PROViDErJCE, RHODE lSLA~.JD 
PAGE 3 OF i2 
, 
II I 

, , I I I I I I 
, , I I I I 

!Ctvi-GW-M'.A,I08-01F I ICM GW-MWO'J-01 
I 

ICMS-GW-GEC2F-02 I ICMs-G\lJ-GEC6-02 I IlSample Number ICr.;-GW Ni'vVOO-O'i I I ICM-GW.MW09.01F I ICMS-GW-GEC2-02 I II I I I I I I I I. .... I IGcC2 IlSample Location IjyiWOO I IMVVutl 
II I I L_. . 
IDate Sampled 12i21;2oo1 I ILUlILLUl 
II I I I II I I 

INone IIOC !dentifier 

I~~~:e;~ I II I I. ... • .•• 
1~1terea I I" :
II I I I III AL Menu AnalYSIS I I I 
111111:11\ I MA04P71 I IC I I I 
1I ... II, ... ;""rn I 7561 I 
Ir.:~~,: " I I I 5 81 .01 1["--'''- I I 110 .... I ~, ,Ill I 
I[:::::-"~' I -I I 
Ib"n,!!;" ... I 

0. 591 "I 1['"' ... • . .. I -I 
11.-_ .... ..... I nMI "I t[=''"'''''' I m_1 -I 

.. t.-.,;., ... I .. ,I I 1[,:--"'" 1 ._---, I ,=-.. --:" ..... "'"771 I [:; ••. ~"ov
1 -_ .. I I 

bslt !Ul I 

-PI-"'"f 2.11 

1, .... ",,,,,I 
II _nl 
IL ....... 17.01 Ir-... • .. • 
lIu ........ "',,;, .... 1AAn1 II'·' .. '·':""'''' n nl 

,c~c 11001 

11.21 

00701 JI 
-, 

0.501 Ul 

-";u", 132QIJIJI 

i1allium 6.21 Ul 

nvefladjUm t rlol 

1t7;_~ 
.... r I 

11"'''' ? 71 II ,I 'I -"I Ikn_. ••• _. 
II"·" ... .... .... 7 1 

I IParameters (MOIL) lAUVCl1 I II I 
I 1V\lkalin!ly ::IIUI I II 

1

°1 
, .1 

nSulflde UI 
IL I 111 otai Organic Carbon 4.01 I I' 

"'AUV"l I IMWOQ I IGl=l.-L I r·· .. vv 
I I I 

l2l2112001 I 121210001 I 18t2it2°Oi I I I I I I I I I I .. ,~_" I INane I INane 
1 1;;:~';<>r<>r1 I I I 

I !Filtered I IUflfiitt:fed 
I 1-.. .... 

I I I I I I I I I I 
MA04001 I 

MAU4Q31 I "A,,~,",.:I I I I 'n'"' ....... ..... 1 I 
5091 I 

B5.31 "I ,. ,1 .. I I "I ... '1 "I 
5,sl I . 01 "I .01 "I JI ... ... '1 "I ..... '1 "I I I 0,1 I 0 .1 I 21.21 I ""1 I ::/"1 I I I 

0 331 "I 0_291 ul 0 .481 UI 
~I I I 0-1 0",1 ,.I 

0.601 UI ~I "I 
'-'·!;IUI 

"I I I 
158001 I '"'::1 

1 

I I 1 "'~I 1 43.51 I 6.51 
I I 

0.01 1 1 6.11 I ,"t.U 13.5 

0.711 JI 1. 7 0,01 U .... /1,.1 

76901 I 68.......Jl I 
I 

r 
I I I UULVUI I 

.,1 UI • , 1 ..I 2.31 JI "I 1.'1 "I I I 6aGoi I '""01 I 36601 I I U;J.JI.JI I I I 4~a6 1 I 42001 I '0101 I 

10,91 0001 I 3041 
~, 

96501 JI 36701" JI . 
34BG' ) 

0.501 UI O.SO' • .1 0 .50 .. I 
" " 

1320001 I 40500 0= T 
t I 

6.21 ul 5S, JI 63, JI 

911 I 3_ 51 I 3.21 I I I 
55_11 .I 

I 
.1 531 UJI 'I (O.UI 'I 

I I I I I I I I I I I I 0020901 I I I I I I I I I 
1 .. "..1 86.01 I INAI 1' 1 I I I I 
I .. "d 4_0 1 ul INAI I""! I I I I 
I"'AI 35.01 I INAI 1'''''1 , , I , 

U Not detected: uj Detection iin--,it approAimate; J Quar.t!tatfor:limlt apprQVim~!e: 
• - From 1i!t!tkln analysis; R - Rejected; NA - Not analyzed 

I I ......... L' I I I .. 1.\31::'-'" I I 
18I"L lrlU01 I 13/,21/2001 I I I I I I I I I I I 

I INane I 1.,--- I 
I I Fiii f~ 

I I"""'''' 1 I I Ulnfitt<>r<>r1 
I I I 1 ...... .. I 
I I I I I 

MA(',A4nl I I I . 1 
-1 I 

MA0A41 I I MAUA421 

Rq~1 I I I 
35.(d -I I 

14.41 UI 

2.01 "I 
I , I 

3.41 UJI 2.01 
I I I I 

1d,,1 I I I 
1341 I 42. 11 

n "J~II lui I I I 
0.291 UJI 0.231 ---I -I I I I 

n4nl "I 0.401 UI 0.401 -1 -I I I I ,,,,,,",",,I I 1550001 I 201001 ._----, I I I I 
"I "I 3.41 UI 1.71 

'1 -I I I j 
6.2' Vi 7.21 Uj 1.2f 

6.31 Ul 4.71 UI 5.41 

.d,41nl 40401 JI 1361 .. ... 1 I I I I 1 ~I l ui 1.31UJI 1.31 '-1 nl 
53601 I ;u3ol 5820

1 
I 
I I 

22001 I 2030\ 
I I 
I S'jQ l 

2.41 Ul 2.51 UI 0.901 

167001 JI 153001 JI 2\1001 

0.77 1 UJI 0.101 UI 0. 761 

120Cl001 847001 I 34;001 

5.61 UJI 5.61 UJI 5 61 

0~1 "I 0901 UI 0.901 ....... ... , -I I I I 
Ai 01 "I 25.91 UI 28.71 ""'I -I I I I I I • .1 

I I I I 
UU"~"I I 

I I rYI~qn.d1 
I I I I 

'''"I I IMAI ?~nl 

, _I .. I 
1""'1 no_I 

<WI VI IM ... I , 01 
p _I I 

1""'1 I 

I::I_VI I 1M .... I ,01 
r"'! 

._ , 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ul 
UI 

I 
I 

UJI 
Ul 

I 
I 

ul 
Ujl 

UI 

Ul 
UJI 

I 
I 
I 

Ul 

) 

VJ' 
I 

UJ1 

UI 
UI 

I 
I 
I 
I 
I 
I 
I 
I 
I , 

~ 

-
__ 

-

___ 

· 
"" " ~ ·· ~ - _ -

----' "" ···· ·- -·

' · -

~ 

_ 
" 

"' ' " 
" 

'''''''' 

_ 

- 

"" 

_ 

... .. t ....... 

-

- - ' 

~ 

. " 
" 

-
" "" 

___ 

~ '' 

~~ 

_ 

''' ___ 

""__
" " ______ 

___ 

"" 

~ 

__ __ 

___ ----- ' 

_ 

-
_ 
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T,lI..BLE 4-8d {cont.} 

SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM· SOURCE AREA !t."JESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT S!TE 
f'JORTH PROVIDENCE, RHODE !SLAND 
PAGE 4 OF 12 

Ilsampif! Number I I ICMS-GW.M\N01$F-02 I r 
CM5-GW-GEC6F,02 I CMS-L;W·MW01S-02 I ICMS-GW·DUP02-02 

~m;je Location GEC6 I MWU1S I IMW01 I 'MW015 

!p~iC Sampled 1J/2112001 I Bt'tsr1OO1 I ~1~n(w)1 I 1~!e.I2OC1 
!I I 

",," ~p ~MO~·'-
I 

1~ It:tU uup LoM;::;·ljn- I n': lelC:i"uup • 
icicnlifler None MWU1S-02 I ~MW01Sr.02 I 1""\"/015 02 

Irilieieu Filtered I U!!!iHered I 1 Ftttered I [U!'Ifiltered 
I",...i.... Met~1 Analysis I I I I i I~UGIL) MA0A431 MACA3?1 i MAOA331 I MAOAJ< 
ILAlumlnurn .1151.51 U 6V}1 " 68.5 Ji !i99 I 
IIArsenic 2.01 U 7 11 u 57 u i 63 I 
~ium 4301 32'S1 3351 I 32.7 

~ry1lium 0_261 UJ o.ml U 0 10 VI 0.10 

~dmlum 0 401 U 0.701 U 070 VI 070 

1 (-~1C1U"1 2DBOOI 122001 12600 I 12300 
IIc:hfornium 2.31 U 2.21 J 3. I 17 

IIcAban Q71 UJ 1.131 U , . 1 VI 1.8 

IIc~i 86 " 2.21 U 22 UI 2.2 

II!ron 1381 UJ 81201 B41C I 8220 
Ii,.",,; 1.31 UJ 2.01 J t 5 vi 1.5 I .... 
IIMagnesium 28701 8931 9391 I 897 

I'Mangaflne 6381 34a1 36t l I 351 

JNtcke! 1_ 71 UJ 3.01 UI 3_ Q VI 3,Q 

IFc!2l5.sium 31701 J 310101 'I 3200 JI 3170 

l!s"·~' o_72i UJ 4.01 U, 4.0 UI Q 

!}sodiu;n 36200) 126OCX)1 j! 129000 JI 127000 

I~haii;um 5.61 UJ 5.71 vi 5.71 UI " !lv'anadium 090 \ U 321 ui 3.21 UI 3.2 

lFir. 16.61 U ." ~I Ji 19.2j UI 21.2 ''1 
Irr~ .... nemls1ry J I I i I 
liPilnlm~t~rs {MOll.) I 003897\ I I I oooaoo 
ir-ikaiinity INA ''''I I I NAI 120 

l!Sulflde INA 4 01 I i NAI 60 
k'T OIai Organic Carbon INA 15.01 I i NAI 16.0 

I 
ICM3-GI,".,-OUP02F -02 

MWOiS 

8/iol200, 
I-IP :.::11"1 -=-mo-un . 
Mv"v'OiSF.Q2 

Filtered 

MA0A35 

J 96 

U 64 

I :lO9 

U 0.10 

U 070 

11700 

J ., 
u 1,8 

U 22 

7840 

U 1 5 

651 

335 

U 3,Q 

J 2900 

U 4.0 

J 121000 

U 57 

U :,;'2 

12.2 

I 

u • Net dlciecicd, UJ • Detection lirroit app,-oJOmate; J • OU!!.!l!itetion Limit approximat~: 

• From dilUtion analylie: R . Retected; NA • Not analyZed 

I 
\CMS GW-UWO?OF..Q2 I I 

CMS-GW·MWOi0-02 I I J 
MW020 I MW02D I I 
8/13/2001 I 611311001 I I 

I I I None None I 
Unfi!!ered I Ffttered I J 

M,·,·J I I I 
,.AUAlJ:)1 MA0A141 I 

J 93.i J 1001 J 
U Hi) UJ 2.61 

32 1 U 31.91 I 

U 0.1u UJ 0. 101 UI 

U 0.701 u 0.701 ~ 
36900i 363001 J 

i .3i u 1.31 '!l 
U :n l u 3.21 .!l 
u 2 21 u 2.21 '!J 

19i 14.111 I 

U i 5 UJ i .51 '!J 
4360 4~1 J 
6721 6661 J 

U 9_ 51 ~.41 J 
J 6220 J 59901 ~ 
U 4 °1 U 4.01 ~ 
J 96BOO, 91(0)1 JI 

U >71 U 5.71 ~ 
u 3.:l1 U 3.21 UI 

UJ ii .UI UJ 19.01 "I 
I I I ()("I3.8841 1 I 

iNA 52.0 1 ~,!AI 
,lA 5AI 1 'lAl 
NA 2.01 !'-LAI 

-

~ 

~
~ 

-

~ 

_ ~ 

' 

_ 

-

' _ · 

"" ' 

~ 

-



TABLE 4-8d (cont.) 
SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECiED !N GROUNDWATER 
DRAFT TECHNiCAL MEMORo.NDUM "SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORAT!ON PROJECT SiTE 
NORTH PROViDENCE, RHODE !SLAND 
PAGE 5 OF 12 

I I 
~mp!c NlJmhPr CMS GI,'V-MI,V02M-02 I CMS-GW.MW02MF-02 I ICMS-GW.MW02S-02 ICMS-GW MW025F-01 CMS-GW·MW03S..IJ2 
fSamplP. !,.ne.1'Jtinn MYV02M I MW02M 

p.. S<!mpleO 811312001 I 611312001 

k!",ntifi~ None I I
None 

ineted UnMered I FIltered 

r AL Metal AnalVSls I 
UG/I..) MAOA041 

luminurn 45 71 V 
rscmc 261 Ul 

rium 55nl Ul 
Bc:yltium 010 1 u! 
D,"" 'u," 0701 Ul 

caleiu;" 367001 I 

hiv;iiiu", 5. 41 U 
Cobatt 34.01 

¢up"" 2.21 U 

iron 60A I U 

,..E:ad 1.51 UJ 

IM i:lYI1 ium 533,'J1 

IJrangan~e 15.'J0\ \ 

jNid<ci 15.01 I 

o!assium 14401 Jj 
~lver -401 Ul 

fsoolum 1110CX)1 

Ihalhum 5.]' U 

;Vanadium 3.21 U 

inc •• ., 1 U.l I 11 1 
{'I"ei. Chemistry 

tparam"t"" !MGIl~ 0038831 

! Iblinny 38.0, i 
if utfine 4 1 vi 
Ifrotal Organic Carbon 5.0, i 

I !MW02S 1;F.W025 MWQ3S 

I 1!!!1312001 l8Jt3l.l00i 8116l2oo1 

I I I INane I INone INooe 

I IlJnf~~ered IFi1:l:red IUniiltere(i 
I 

1 I I 
MAOA13j I M.AOA06 I MAOA15 I 

45.7] U] 45.71 I 45.7 Vi 

2.6l u] l 61 u l 2.6 Vi 

5i .S] ul 1S1l1 I 17 1 I 

0.101 uj 0101 UI 0.10 Vi 

0.70] U] 0.701 LJ I 0 10 UI 

~200] I A77001 I 41600 I 

i.3] ul 1.51 lui 1.3 Vi 

i ... 41 I Ul,1 til 1.8 U! 

2.21 ul 2.2 lJl S 3 I 

13.11 u] 9900 I 10000 ! 
2 21 wi 1.5 W i 8 UJI 

49601 1 4130 4170 I 

141D\ I 14:)0\ \ 1460 

1021 I 3.0 Ul 3.0 U 

09601 JI 4410 ,I 70 
, 

4.01 UI 40 Ul 4.0 U 

1040001 I 61300 I 61600 

5.71 UI 5.7 Ul 5.7 U 

3.21 UI 3.2 Ul 3 2 U 

1011 UJ I 16.0 UJI 35.2 UJt 

I I 
I 

1 I I 003885 

1,,41 560 NA 

I tJ.A.1 4.0 UJ NA 
I riA.1 10.0 i NA 

U Not deiected; UJ . Detection Ilmll appro:o:!mate; J • Quantitation ;mit appro);imaie . 
• • From dl!ution afll!!Y'Ois, R - Rejecied, NA - Not anafyzed 

MA0A38 

116 

3.9 

44.S 

0. 10 

0.70 

i5200 

2.6 

1.6 

SilO 

6630 

;;? 0 

1110 

II. 
5.0 

2B5Q 

4 0 

5500u 

" JIll 

5<.u 

003900 

100 

4 0 

300 

I I 
eMS GV'I M\. .... O~SF-02 I C Ms-GW·MWQ.48--02 I 

MNC3S I MW04B I 

811512001 I 811412001 I 

I I I 
None None I i 
Fi!tered i Unfiltered I I 

M.A.o.A.391 
I I M,(I,nll1Q1 

98~ "57 1 U, 
UJ S.31 U 2.51 ul 

44AI 35.7 1 U 

U 0 10! U 0.101 U 

U 0.70t U !HOI V 

155001 422001 

2.61 1.31 ui 
U 1 8 U 2.71 UJI 

40 1 2.21 vi 
AA.<;) 8651 v i 

27 71 1.51 Uj 

1140 51301 

'2, 1 19111 

J 5 3 J 5.21 A 
J 2890 J 52701 A 
U 40 U 4.01 

J 54E!OO J 830001 1 

u 5.71 U 57\ U 

362 3 ~1 U 

52.9 U 19.5 UJ, 

\ 

J ~,,""I U' ... .lOO:;:! 

J NA 54.01 I 

U I NA 4.01 UI 

I ". 201 I 

· - · 

' 

~ 

~-

" 

"" 

_ 

" 

_ 

~ 

_ ' ~ 

~ ~ 
' 

_ 

" " 

~ 

~ . 
' · ... 

~ 
·° 

- ' 



TABLE 4-8d (conti 
SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED iN GROUNDWATER 
DRAFT TECH~JICAL MEMORANDUM SOURCE AREA !NVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SITE 
NORTH PROViDHJCE, RHODE ISLAND 
PAGE 6 OF 12 

1~9:mple Number ICMS-GW.M"'V048F~ I ICMS.GW.MWQ1IOF-02 I I I I leMS GV·! DUPQ1F.()2 CMS-GW-MW().40-02 I ICMS-GW MW04S-Oi eMS GW ~.~'.'VOA<::F .{l2 CMS·GW DUP~.Q2 I 
IjSam~e location ,M'yv046 MWo.\O 

I Date Sampled ,6i14tb.N1 8110112001 

I 
INone I OC IClentifier None 

1!flllered 1:.1t ... ....A Unfiltered 
I I' "'.' •• 
I IAL,MeUlI Anal~ls I I UG/L) I MA0A19 
I lumir.um I <57 U I I ~rsen;c I 26 U 
!aaniJm I 33.9 U 

!aeiJlllum I O. to U 
I adrThum I 070 U I 

aK:lum I <12200 

!f::hromlum I 13 V 

t Ob8n I , 8 lJ 

Il"--l,Ip~1 I 105 

\ 1100 I 327 V 

Ir.-cad I .5 VJ 
I Magne~ium I 5,00 
IIManganer..c I ,9' 
1f'JlCkel I 43 J 
potassium I 5020 J 

&Silver I 40 U 

IFSodium I 80600 
I I II hi!lllUUrn 5.7 U 

Irvanadium I 3.2 U 
I 
I II1C I 17.7 UJ I ref c;:n.mls~. 
liParam"U!f'S (MOiL) 

IlAlkalinity NA 

Itsulfirte NA 

r otal Olo&nie Ctiibufl I NA 

I MW04D i I MW045 MW04S I MWQ4S I !MI,N045 

I 6114/2001 I IBl1412001 811412001 I 6/14/2001 I 18!~<!1200

I I , ,--;e..,,,,vUp.l.,..m <.:>-<.3vv- lela Uup. I...MS-\.:Ivv-

I I "e,,_ ,:,~p "MO-"'''''- I 
jFtelO uup. 

I None i I MW()4S-Q2 MWQ.1SF-02 

I ,Fittered I , unfiitered Filtare(! 

I I 
MACA , . i 

I 
MAOA09\ I I MACA07 

SO.11 J I 45.7 j Ul -45.7 U 

2.61 ul 2.61 Ul 2.6 U 

56.01 ul 52.2 Ul 5'6 U 

0101 ul 0.10 ul 0.10 U 
0.701 u 0.70 ul 0.70 U 

351001 346001 I 29900 

131 IJ 1.31 ul 13 U 

181 U 1.61 vi 1O. u 
9.91 I 5.S I , .. 
,821 I 52.9 ul 3SI\O 

15! UJ 15 UJ! 5 W 

SOc.'V11 I I I 220 

:m' I 322 I 22Yl 

·,1 I 73 I 3.0 U 

55901 JI 5330 ;1 4970 J 

4.01 Ul 4.0 1 Vi .0 V 

92'1001 I 66500 46300 

5.71 vi 57 V 5.7 U 

3.21 Ul 3. 2 UI 3.2 U 
24.41 Wi 17.6 UJ, 23.6 UJ 

I I I DOJ888I I I D03M6 

38.0T I NAI S50 

4,01 U INAI '0 U 

2.0( LNAI 76 

U . Not deteded; UJ • OetectlOn limit appro;,jrr.ate: J . Quarnitat!Ol1l1mlt approXimate: 
• - From difution analysis; R . Rejected; NA - No{ IInaiyled 

( 

iMWD4S-02 I I MVVO<!SF-02 

I lunfiltereo I lFiltered 

"' (jAH:I I I I 
MA I MAOA081 I 

457 1 vi 45.71 UI 

2.5! V! 371 UJ j 

53.01 Vi 55.11 uj 
O.w l UI 01 01 vi 
0.701 U 0.70 uj 

29900) 31100 I 
161 UJ 13 vi 

1331 U 1601 I 
9. 1 5,1 I 

4070 3..-'l401 I 
« UJ 1 51 lu i 

42001 I 4:\701 I 
2230 22901 I 

3.0 U 30 ul 
:IOJO J 52Jf1 J I 

~O U .0 VI 

48300 tl12001 I 
5 7 U 57 vi 
3.2 u 32 ul 

~2 8 UJ 22.7 UJ! 

I I I 
I I D038B7 1 I 

iNAI 850 I 

iNA! 4.0 1 vi 

INAI 7.1 1 I 

. -

t-J.A0A17 

<5 7 

2' 
521 

0'0 

070 

30100 

1,6 

9.9 

2.2 

4150 

.5 

4250 

13SO 
3 0 

401 0 

0 

47900 

57 

3.2 

170 

U 

V 

V 

u 
U 

UJ 

V 

U 

w 

V 

J 

U 

U 

U 

UJ 

NA 

NA 

NA 

-

- " · 

' 

~ 

_ 

~ '" 

' ' ' '" 
'"''''' 

'' ' 



TABLE 4-8d (cont.i 
SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED IN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM . SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATION PROJECT SiTE 
NORTH PROVIDENCE. RHODE ISLAND 
PAGE 7 OF 12 

II I I I 
IlSample Number I c,~",S-G"A"-M\No-:..s-02 CMS·GW-MWQ5SF-02 I ICM5-GW MWOGS.Q2 I lCMS-Glll.M'tJ06SF.o2 CMS-G'vo,;·MV"v07D 02 

IlSample location M\.'VO"c MWD:>S 

IDaie sampled 8/1 5/2001 61 15{lOO1 

II 
'None IIOC Ider.Mer None 

Ip'iitered IllnMered F il!er~ 

IIIAL Metal AMa ys s I I~UGIL) I MA0A2ti 

1~ lumir,um I """ 1~ ~eniC I 44 UJ 

jl9arium 8M 

l!Beryllium 0.12 UJ 

Irl'rlmium 0.70 U 

I~lcium 27000 

I Chromium 12.9 

l!ccoo' 35.6 

I~' 4.8 

11;,00 329 

kead 1.5 U 

I[Magn~lllm 1810 
I [Mang;\n~e 593 

Irilckel 12.8 
1
Il'"'ota&sium 4200 J 

Itsiiver 4.0 U 
L I IfSOdiurn 33200 J 
I. I /lThalllum 5.7 U 

l!Vanadium 
I 

3.2 U 
IILlnc 23.0 
Ityir1 ChemIS~_ 
Ir<!!rilm.t.rs {MGn..} 003.594 

I~'!ka tirray I 83.0 

DsU!!iae I 60 

Lnota' O:t;:l.fllC C:lrbon I 19 0 

I IMWOSS I IMWOBS M .... "070 

I j8l1512oo, I J8I15..'2oo1 8/15/2001 

I 
INane 

I 
INol16 I I None 

I ,Unfiitered I iF!t!ered Unfiltered 

I I 
I M.4.a. .... 2?1 I MACJQ4 MAUA.2~ 

352' 5<5 JI 4>, U 

3.5' UJ 5.2 Ut '3 U 

81.0 54.4 UI .3 U 

0.101 U 0 ... / . • v UI 0 0 U 

0.7QL Ul 0.70 UI 0.70 U 

25BOp1 1 """"" I 36800 

5.?J 1 WI 2 9 U « 

:u' JI 3.9l UI 4.8 U 
.. I ,I 1i .31 11.2 ... • .... 1 ., 
23t11 I 2690:)1 28200 

; 51 UI 2.4 1 UJ 15 UJ 

H2UI I 37501 3930 

5641 I 18001 1870 

41 JI JOI Ul 3.0 U 

j9601 JI 5 (401 .J I 6100 J 

.Ii 01 vi 01 01 Ul 4.0 U 

j17001 JI 37CXXl [ 38800 

5,7 1 ul 5.7 1 Ul 57 U 

3. 21 UI 3.21 Ul 3.2 U 

101.81 UJI 23.71 UJ I 170 UJ 

I I I I I I [JQ38931 

I !'J_ I 1"1Qi. NA 

I N.~I lS.Qi. vi NA 

I N,A.I 21.01 I NA 

U Not detected: UJ Detection limit 8pprmom<l!~: J QuantrtallOn limit approximate ; 
• - From dllutlon anal')'!!!: R - Reje(.1ed . riA - Not analy:tel.l 

MAQ,.a20 

91 .3 

2.6 

32 0 

0.10 

0.70 

14500 

3.0 

7.1 

2.2 

50.6 

1.5 

1680 

739 

30 

2700 

40 

23300 

5.71 

3' i 
35.11 

i 
003891 1 

200 

. 0 

2.0 

I I I I CMS.GW.MWQ7DF-02 I -LCMS-GW-MW075-02 I 

MW07D I ..lMW07S I 
8/1512001 I / 1 512001 I 

I I I None I INnn/!! I 
Fitlerecl -.Lunfiltered I I 

I I 1 I 
MA0A71 , MAOAu I 

J 45 5 7 U 

U 2& 2 U 

3C 32.6 UI 

U 019i 0.101 VI 

U 0 721 0.70[ UI 

1~2~ 259001 

1& i 61 Uj l 

5~ J 6.01 UI 

U I .. I , 1.2 ." v, 
13 '1 u l 23300 I 

U , '1 u l 1.t> UJ 

ib201 I 7190 

72 S[ I :>0:>0 I 

U 3 0[ LJi 30 U 

J 2530 [ Ji 4960 J 

U 4 01 u 40 U 

J 22S00[ J 35500 I 

U 5 71 V " 1)1 

U j 21 VI 3.2 UI 

30 8 1 UI 15.2 U2] 
I I I 
I I D03&l2 I 

I NAI 71.0 

I NAI 15.0 U 

1 NAI 8.3 

- · 

· 

~ 

~ 

~ 
· . ~ ~ ~ 

· ~ ' 

' ' "' _ ~ ~ 
· ' ~ 

~ 
~ 

" ~ 

" 

~ _ 
-

_ 

· 

~ 

- _ 



TABLE 4-8d (cont.) 
SUM MARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED iN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM· SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATiON PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 8 OF 12 

I 
[lsampie NumbAr CMS-GW MW01SF-02 I ICMS-GW-MW08S-02 eMS GW MWOSSF-02 I CMS-G' ... ... MV'I09S-02 CMS-GW-MWOSSF -02 ICM5-GW MW1OB-02 

liSampie L0C3tiOtl MIN07S 1 IMWOO-S 

j"""e Sam",'" 8/1512001 I IBllS7001 

[Pc Identifier I I 
None iNone 

[f Iltered Filtered I IUn,"""", 

li'.- I Ana.,.." I I 
IkUGlL1 MADA231 I 
I 
!lA.luminum 
I 

.. 5 i' U 

IIAn;enc 
I 

35 Uj 

IBarium 31 .9 " I3ery!!ium 0.10 U 

toadmrum 0.70 I 
italeium 25XA1 I 
lk::hromium 2. 1 UJ 
Ik:nba, i6 U 
I 
!FoP'"'' i .o 

]ro;,,: 23200 I 

eM 15 UJ 

Magr.es1um 2240 

Ma"ganese 1990 I 

lickel 30 U 

I ~as&iom 47601 .I 

1 .. ...- 401 " 
h.:Ndlum 3500)1 I 

IlThaiiium 5.71 Ul 

Itvanad:um 32 ul 

!~'" 142 UJ 

I I" : G: I!m lstry I I 
IPl rameters (MG!L.) I I 
I 
\\I\Il-.al'lnity 
I 

NA 

IISUlrrtle r~ 

!rf0t&1 Oro.,nir. CSrtxln NA. 

MW08S M'l'/OOS MW09S 

811512001 8115f1OO1 Sl1S12OOi 

"""e I I ~.:one None 
F"Iered 

I l un!l!te!~ Filtered 

MA0A28 MAOA,191 
I 
I MAOAJO 

112 642 Ji 66.6 J 

80 U 60 UI 6.8 U 

17.3 113 I 12.7 J 

010 U 0.10 UI 010 U 

070 U 0.70 UI 0.70 U 

36100 31600 I 23000 

60 6.7 3. 1 

37 5.2 I 22 J 

2.2 J 2. JI 40 J 

35300 :Y.X!OO 49100 

27 J 3.8 38 

68'0 7090 5350 

3roJ 37601 I 5530 

3.0 U 3.0 Ul 3.0 U 

nooo J 1-4100 J <520 J 

4.0 U 1.0 U 4.0 U 

151000 J l56COC J 31600 J 

57 U 52 JI 57 U 

3.2 U '0 ul 3.2 U -< 
19.1 19.4 Ul 23.6 

I 
D03895 I 003896 

190 I NA\ 20 

.... 0 U INAI 100 U 

210 INAI 24.0 

u • Not ~tect~. UJ • Delection lim!! appro:!!!'!!!!!e; J . Qu9:ntltatlOO Hmil aw,orim::!e; 
- • From dilution analysis; R - Rejected; NA • Not anaiyted 

I IMW10B 

I 1812312001 

I I 
I INone 

I IUnfiitered 

I I MA0A311 MNJ!Hl3 

69.31 JI 574 

6.aj ul 20 

11.81 JI 353 

0.101 Ul 087 

0.701 Ul 0<0 

233001 I 32800 

3.9 I 20.7 

2.7 JI 2.6 

22 ul 7.3 

"'00 I 391 

1.5 UI 20 

5390 I 4030 

559C <07 

301 U 44.5 

45101 J 5040 

401 U 0.112 

32200 J 46300 

G.g JI 5.6 

3.2 UI 0.90 

20.2 UI 817 

I I 003919 

iNAI 3<.0 

I N..e., 20 

I N..e.. 3.0 

I I 
CMS·GW MW10AF.n'] I I 

MW100 I I 

817311001 I I 

I I 
None I I 

I- Iltered I I 

I I MAreNO 

U 19.0 vi 
U >-0 vi 

32.61 1 

UJ c.871 wi 
U OMI .'U ul 

31000 1 

U 4.7 vi 
1.2 W i 

I U 1.0 I 

U 2121 UI 

UJ 14.81 UI 

38001 I 

3831 I 

32.21 UI 

J 46501 JI 

11 I 

44300 I 

U 5.6 UI 

U 090 UI 

U 108 UI 

I 
I 

H • .6,1 

U NA I 
I N,A,I 

· - ' · - 

_~ 

" 

" ' " 

' 

' 

' 

' ~ 

' 



TABLE 4--8d (cont.) 
SUMMARY OF METALS AND WET CHEM!STRY PARAMETERS DETECTED !N GROUNDWATER 
DRAFT TECHNICAL MEt.,1CRANDUM SOURCE AREA !NVESTIGATiON 
CENTREDALE MANOR RESTORAT!ON PROJECT S!TE 
NORTH PROViDENCE, RHODE ISLAND 
PAGE 9 OF 12 

I"aie Sampr~ 18':23/2001 ,6123120.')1 18123/2001 1612312001 18.'2212001 1~U2212001 15J"22;1oo1 

11" Ie ...... up 'V,., '- vv- ILM:~;;l'::~-Ov, ;:,-u I' ;e,,, uup L:M .. 11"1t:1U up. I 11r--identifier IM ... ..,.1OD-02 •• UI..)'r IMW10Q-02 I MW10DF 02 INone 

Itt ZL h_1_1 AnalvSls 
II'''''-~'''' 
IjUGIL) 

~\Iuminum 
I~rsenic 
I rium 

l~erylJium 
jk;admium 

IPtlcium 

~htomiYm 

I~~r 
II 
IfSOOium 
II 
IITha!!iwm 
II 
INanadium 

!lzinc 

I~et Chertw?'Ti 
1j!=ii1ri11meiets (MG/L) 

I uiridt: 

~trO!al Orgarlic Carbon 

121 I 

9271 I 
I I 

5.61 Vi 
0.901 ul 

I . 

0039161 I 
2001 1 
201 ul 
2.01 

I ,vniiiiered 

MAWW71 I 
2.01 Ul 

50.91 I 
0.001 uJ\ 

I . 
0.401 ul 

231001 I 
2.01 Ul 

46.61 vi 
1,31 UJ! 

33601 I I 1 

8501 I , I 
1451 I 

I . 
46301 J! 

I . 

589001 I 
I I 

'61 "I I ul 

2n 71 "f .. 1 ul 
I I 
I I 
I I 

0541 

IFiltered 
I 

92,91 ul 

352°1 I 

0.731 1 

5,sl ul 
0.901 vi 

T I 

D03Si71 I 
23.sl ul 

I
II' 20.01 . 

0.65\ I 

2.3 vi 
0.701 vI 

8.01 ul 
I I 52.1
1 

ul 
, ~11·.1 
"~! UJI 

Q.')Q I I 
---I I 
1521 I 
111 I 
"'1 I 

f\ tv\1 , 
u 1 VI 
26.01 vi 

I I 
I I 
I I 

U - Not detected: UJ - Detection limit app;oximate: J - Quant,ta!ion limit approximate. 
From (flLrtiOn anaiysis: R Rejected: f'LO\ Noi anaiyzed 

I 
MA0A5S1 

001 
< .v 

o .1 
,,- 'I 

1101 

2001 

201 

16.01 

INane 

IF!!!ered 
I 
I 
I 

ul 
ul 

I 

uA 
u\ 

I 
I 

ul 
UI 

vi 
ul 

wi , 
I 
I 
I 

ul 
I 

JI 
I 

UI 
I 
I 
I 

UJI 
I 

UI 
I 

ul 
I 
I 
I 
I 
I 
I 
I 

I.. 
""une 

I IUnfilte;e(l 

I I 

MAOAsol 
I 
I 

.A _I I 
'I.lCI ul 

AI I 
"I ul 

4 i ;1 I 

~_4ol 
I 

UJI 
I I 

u.:x).! JI _ • ___ 1 I 
1qOUUI I 

.1 I ,,-,, ul 

0.79.1 UI 
A .1 I 
0 , '11 ul ___ I I 

.l~ ";)l UJI 
.nl I 
1.'"'1 UJI 

... __ 1 I 
1Ioul I __ _ I I 

11::1'1 I _ _ I I 
c ':!1 UI ____ I I 

.l /ou l JI 
I I 

Vlul ul 

1i300J I 
I 

_I I 
C)bl LkJI 

owl "I 

6:>21 
-I 
"I 

I -I 
I I 
I I 
I I 
I NAI 
I NAI 

! NAI 

I 
I I 

I I 

MA0A491 
I 
I 

B541 
I 

ul 
2 ul Vi 

ilHI I 
I I 

u,1jIli1 LJJI 
0.401 lJl 

;85001 I 

3.,1 I 
Ul 

0.701 Ul 
7, ,1 I 

U! 
3231 UJI 

; 31 UJ! 
20901 I 

6021 
I 
I 

4_91 
I 

UI 

32001 
I 

JI 
I 

U.7UI ul 
3050)1 I 

5.51 
I 

VJI 
I 

0,901 Vi 
I 

25.91 ul 
I 
I I 

003-Q091 I 
I 

2nol I 
I 

201 I 

3 01 

-

' - -~ 
-

-

_ 
' 

- __ 

- -

' 

' 

- __ 

-
_ 

''''' 
_ 

" 

_ 

~ - - 



TABLE 4-8d (con!.) 
SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED iN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM SOURCE AREA it~VESTIGATION 
CENTREDALE MA~JOR RESTORATION PROJECT SITE 
NORTH PROVIDENCE, RHODE !SLAND 
PAGE 10 OF 12 

~mjlle.Numbcr CMS-GW-MW~' MF 02 I I 
CMS-GW .MW11S-02 I ICMS.GW-MWI \SF 02 I ICMS.GW MWI2S.o2 

1j5;a",p!e loca.fion MWH M MW11S 1 IMW11S J!.1W12B 

l.::ate Sampled 812212001 812212001 18I2:mOOl jOl22nool 

rfOC !dentifier 
I l~iClu uup. vM~-""'YV-

None No,. INane .1!.1W12B 02 

Ir iltered Fliiered Unflnered 
I IFlltered IUnfiltered 

I 
... _[il. . nluYSIS I I 11'-

MAOA591 MAOA601 I~UGii.j MACA5C1 I I MA0A51 

!l6!iuminum 1081 U 3831 I 7021 VI 4360 

1LA.~n:C 2.0 U 3. UJ1 27 UJ! 7O 

LBarium '12':; 66.71 I "", I 66 3 
laeryiilum G.G5 UJ 0921 wi 0.681 UJ I '5 
tt:admium o . .:;u u 0.401 vi (HOI I 0 40 

jt' .. a.iclum 11::200 1~ 1001 I 14400i I 440400 

Ik;hromium O.GO UJ 2041 vI 1,tll UI 133 

lk:003n 070 u 531 I u j UI 53 

Irapper I ,ll u 881 vi 1.,1 ". 140 

:iOn 35.0 UJ 6161 UI 1741 v! A04<l 

CMs....GW-MW12BF-02 

MW129 

8122(2001 
leto uup ....,M.;I-UV¥-

MW12BF-02 I 
F!!tered 

~iA0A52 

465 

u 20 u 

573 

UJ on 1).1 

U 0 40 U 

39900 

v 55 " 
u " LJJ 

" 88 U 

BOO J 

11--"" 1.3 UJ 18.0 1 UI 1 31 IjJI 5.3 J 1 ~t UJ 
IIMagnes!um 2060 

~Ma!"!cane~ 59'5 

r~!Cke! 4.8 U 

lPo!:assfum 3100 J 

US;" '" 0.70 U 

lpodium 30000 

lin':a!!ium 56 UJ 

1J'i~nadium 090 U 

I,...!!"!C 513 U 

li.--I"I r:;n.m :sotty I 
11P~~m.i"'S (MOIL) I 
lV>.ikaiiflii:; INA 

USuifide I ~U\ 
hI O\a[ O:ganlC Carbon INA 

20601 I 1930 ! 4350 

2391 I 209 I 211 

'tA.7 1 I '52.2 I 12,4 u 

32301 J I 3080 JI 3130 J 

Q.7Qi UI 082 I 0.70 U 

32~.L I 31200 _1 43700 

551 ul 5.6 uL 5.6 UJ 

0901 ul 0.00 Ul 57 

55 71 u l 494 u( 46.3 U 

I I 
_"" .1 I 1 1J03910 L.N.)tI' I IfL 

mo, I NAI 130 

L.ol ul NAI 8.0 U 

2.G, I ""I '0 

u - f'ok!!: detected: UJ • Detection limit !!pproXimate; J - OUimtitation limit apprOlcjmale . 
• - From dilutiOn analysis; R - Rejected , N.a. - Not analyzed 

31001 

151 

6.6 U 

39701 J 

0.70 U 

49700 

5.6 UJ 

2.3 

19.2 U 

NA 

NA 

"" 

CMS-GW OUP03-02 I jCMs-GW DUP03F-02 
I I I I 

MW128 , MW I2B I I 
812212001 ,0"-22;2001 I I 
~.~.~~P A'-"YlU-""' •• I ~.':,. " I I MW129-02 I M'vV12BF 02 I I 
UnfiltlOlre<1 I ,Fi!tered I I 

I I I I 
MAo..'\S& MAO..o\.."41 I 

40:l~ 17S1 I 

2.& UJ 201 ul 

88& I 5t71 I 

1&UJ/ 0.551 UJI 

O 4~ u l 0.401 UI 

44.:tV'l:d I 383001 I 

15 21 ul 4.41 Ul 

5.,& ul 0.70' ul 

13.71 6.2 ':!J 
3970 i s.." E 

4.6 ~ 1.3 U~ 
4500 i 2870 J 

210 i 134 J 
14 i 1 ~ 7.1 

36901 Jj J6ij01 .:'.I 
0.761 UJI 0.701 

",ooi I 45800, J 
5.6 j UJj 5.61 U~J 
6.31 1 i 91 J 

56.31 Ul 33.91 lJJ 
I I I I {)O..191 1 1 I I I 

1301 I I NAI 
nn UI 1 NAI 

40 I I NAI 

-

- - - -

_ " - ~~. 
- -

' 

. 

· 

~ 
~ 

~ 

~ 



TABLE 4-8d {cont.j 
SUM~1'1ARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED!N GROUNDVv'ATER 
DRAFT TECHNiCAL MEMORANDUM SOURCE AREA iNVESTiGATiON 
CEt"TREDALE MANOR RESTORATION PROJECT SitE 
NORTH PROV!DENCE, RHODE ISLAND 
PAGE ii OF 12 

~ '~I ,~I "~I ~I ~I ~I jJ 

1I',""~';u,;; '9301 I 19201 I 37201 I 37801 I 38001 I mUI f 34401 I 
Ir"4 iCkel 291 Ul 6.91 UI 8.61 Ul E i l UI R? RI 28.5 Ul 

Ipiiver 0.701 ul 141 1 0.721 0.781 0 701 Ul 0.6011 
Ie 1 ! 260001 I tWl/'Y\! 53CJOO1 "i3l5OO! I 63400 Ipvulum 26200 

IfJanddiuJil 0.901 U 0.901 UI 0 gol ul 

I jnc 30.31 uT 18.31 UI 15 £1 ul 

ItTotai Organic Carbon l.ul I I f'/J1.' INAI 
I' , • 

23.51 ul 

DC"S'BI I I I 

98.01 

2.01 ul 

,I

I 

to! . 

u . Not detected; UJ - Detectiorl limit 2ppm~ima!e; J - QvafJiiiaiiofi ilmit Cipp.-o,umdie: 
• • From d;!:.1ion anaiysis; R . Rejecied: NA . Not "n~IYled 

0.901 ul 

I I 0040621 1 
60.01 I 
2.01 ul 
2.01 I 

19.41 UI 

36901 JI 

57~1 
0.901 UI 

15.51 UI 

I I 
I I 

-

-" _~ _ 

· 



TABLE 4-8d (cont.) 

SUMMARY OF METALS AND WET CHEMISTRY PARAMETERS DETECTED iN GROUNDWATER 
DRAFT TECHNICAL MEMORANDUM· SOURCE AREA INVESTIGATION 
CENTREDALE MANOR RESTORATiON PROJECT SITE 
NORTH PROVIDENCE, RHODE ISLAND 
PAGE 12 OF 12 

I [ I L .... 
CMS-GW MW1 4MF-02 i !Sample Number CMS GW MiN i 35-02 I C MS-GW MW1-1 M-02 I~" ~""" ""WI5Nl2 I CM S-GW-MW l 5OF..Q2 ...... M;;:.-vyy M • 

ISample location MWl3S I MWHM 

pate Sampled aJ23l2001 I 18.'21,12001 

tbc Identifier lNora: 
I I 
I INane 

flllerea IUr;fflIe:ee I lUntiflered 

II"'" Mot .. MO."." I 
MAOSOS! I UGIlI I 

umlnurn i 87.1! U 

lfA.rsel11C I 2.0, U 

"""urn I 96.4 j [ 

~ryn!um O ~i UJ , 

fadmium 0.4Oj V I 

,_arcium 38400j I I hromium 19.91 VI 

I_0°" 070j VI 

opper 1221 Uj 

!Ion 22aj uj 

I~e'd ; 3\ lui 
IM!gr.e!.ium 34:ii i I 
M:mg:mer..e 52.21 I 
lic!r:el 13.:,1 VI 

Pct~~~ium 4510\ JI 
;~.'e: o.70i UI 

Sodium 59!lOO1 1 
1'.:1!lit.'m 5.1 u l 

!(lr~d:um 0.901 ul 
[ inc 18.91 UI I 
I .. n.., .. try I I I .1rilm.ters (MOIL) ~~31 I 

f',IKalinrty 5201 I 

Itsu100e 2.01 Vi 

rotal OrQamc CarbOn 1.0 1 I 

MW14M i IMvVl5D I MW1SD 

812112001 i ,8i2 1i200 i I 8121n001 

i INone I None I 
....,. 

Flliered i l unr:!te:~ I Filtered 

i I """ .""J I MAOM6 MA0A47 I I M.o\\JM .... 

738 95.61 u i i 5 i 

20 U 2.01 UI 2.0 U 

34.6 32.61 I 33,S 

0.36 UJ 0401 UJI 028 UJ 

0.40 U 0,40 ul 0.40 U 

0:l8C 8700 [ .3Qo:iOO 

0.00 UJ 0 ,97 1 UJI ;,:: 4 U 

070 U 0701 ul 0.70 U 

7.9 U Ad UI 5.; U 

70.2 U .J9 :}l l)JI 416 U 

1.3 UJ 1.31 lJJI 1.3 UJ 

1340 2401 I 28901 

00.7 82 51 I 4881 I 

2.6 U U l ll.J I i 8\ ul 
1520 J 14401 JI 4160\ JI 
0.80 UJ 0.101 Ul u70l vi 

13700 128(()1 I I 1 
56 UJ 5.61 W i S.t) UJ\ 

090 u 09Q1 Vi 0 .901 u l 

49.S U 43.41 Ul 2 . 2 1 UI 

I I 
CXl'9<l51 

I 
003908 I I 

9.0 NAI ~ol 

2.0 U NAI 201 u 

2,0 NAI 30 

u . !'Jot d~QCted UJ • Oetectinn 11m" e-ppro'tlmalE!: J Cruantitation limit approximate: 
•• From dilution iliniliiysis: R Rejecied: NA • No!: i!m!lyzed 

MAOA-45 

26.4 

2.0 

32.5 

0.24 

DAD 

30700 

OSO 
0.70 

4.8 

75.0 

1 3 

2BOO 

48.3 

12 

4110 

010 

31100 

5.6 

0.90 

20.3 

IC M5-GW-TM,V3-Q2 I ICMS-GW TMWJF-02 I 
!TMW3 I I TMY'v'3 

1812312001 I ,8I2312oo1 

I i I~.;u;,;: None I 
Unfliiered I lFilte!ed 

I I 
MA0B861 I MA0B37 

Ul 3161 I 16.9 U 

U :3 41 UJ I 4.8 U 

5301 I 46.9 

UJ 0.861 UJ I 066 UJ 

U 0.401 ui 040 U 

2100J1 [ 20000 

Vi 8.11 UI 4.5 U 

U 22[ I 2.6 U 

U 10.21 UI 7.5 U 

VJ 35601 I 2870 

UJ 7.41 UJI 22 UJ 

26101 I 2440 

91131 I 929 

UJ 11 51 u l 8' U 

J 4940 1 JI '550 J 

U 0701 ul 0.77 

131(X)')1 I 124iXJO 

UJ ~_61 1) 1 56 U 

U 0.901 lOl 000 L 

U 29.31 Ul 2ii.a U 

I I 
004051 I 

NA 1201 I N. 

NA 1.01 ul N 

NA 5.0J I N 

- - ' - · " ~ · __ _ 

' 

~ 

. 

' 

' 

~ 

~ 

" ~ 
' 

: 
-



FIGURES 




o 

I 

NOTES AND REfERt'Nt':t'. 

1. fEt-.ICES. PARKING AR£AS. BUILDINGS, RQf\.DYAYS. RIVER. Atoll! RESIDENTIAl 
LOTS TAKEN FRLiJIt PlAN £NTITI.£D ·CENTREDALE MA.L~ RESTCRATI[ii SHE 
Wrl'lNASOUTlICKET Rt'/ER t:::RTH PRC'IID£NCE AND JilHNSluN. R. 1. INL .. DATIQN 100 
ytAR P~CCD SITE PLAN 'A':, 'i', AND C': WHICH PlAN WAS PROVIDED BY 
CLIENT. 

2. ....:!RlZONT~ DAiUM TAKOi F"RLioIi TtiE ABOVE: I£NTI£W Pl,.AN. 
..- NGVD 19.29. ALSO TAKEN FROM ABOVE REF"EREHCED fMJ. ... 

vr~T leAL DATLt1 

3. ELEVATION ~OR BENCHMARK iDP or DRILL HOLE IN CONCRETE DJR! W~ 
O:SSER .. t:n m iiE DIFFERENT fROM PLAN REf"ERENCED !N NOTE 11. 

~. BASE~! LOJIS rED~RICI ASSOCIATES 

f\ 

~ SITE FEATURES 

CENTREDALE MA.NOR RESTORAT!ON PROJECT 

NOK!H RHODE ISLAND 
I 

I PROVIDENCE, 
DRAWN tn': D.W. MACDOUGALL I REV.: 0 I 

GRAPHIC SCALE 

AU..£NDALE 
POND AND 
",'ETLANOS 

FIGURE E-l 

I = LI TETRA TECH NUS. INC . 
t -, 

55 Jonspin Rood W!!mln9ton. ~A 01887 
(978)658-7899 

' 

~ 

~ 



J 

rr-- --- __ _ N 

w E 

s 
1500 o 1500 

1 inch = 1500 feet 

NOTES: 
1) Plan not to be used for design 
2) All locations to be considered approximate 
3) Original map created by the EPA GIS lab 21-Ju;y.99 

Sources: RIGIS. EPA, REAC.~LOC=kh="=d Mar1In =:c~L_--=L~-.l,~~~':':::::~~~:""-LLLJ~~~~~ill~-:;;;;:z'~!iit...~~~ 

LOCATION MAP 

SOURCE AREA INVESTIGATION 

CENTREDALE MANOR 
RESTORATION PROJECT SITE 

FIGURE 1-1 

II LJ TETRA TECH NUS, INC. 

DRAWN BY: J . PICCUITO DATE: NOVEMBER 29, 2001 55 JONSPIN ROAD WILMINGTON, MA 01887 
(978)658-7899 

= = 
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NOTES AND REFERENCE! 

/ 
---.-// 

) 

/ 

/ 

1. FENCES, PARKING AREAS, BUILDINGS, ROADIIAYS, RIVER, AND RESIDENTIAL 
LOTS TAKEN FROM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. 1. INUNDATION 100 
YEAR FLOOD SITE PLAN A", B' , AND C' , IIHICH PLAN liAS PROVIDED BY 
CLIENT, 

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. 
= NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

VERTICAL DATUM 

3 . ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB liAS 
OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1 . 

4. BASE MAP, LOUIS FEDERICI 8. ASSOCIATES 

\ .... ..-;, 
\ \ \ . 

\ \\\\ \ 
\ 
\ \ 
\ ,/--
~' 

ALLENDALE 
POND AND 
WE1LANDS 

GRAPHIC SCALE 

Originals in color. 

0 150' 300' 

~~~-~-~-~~-§~~~~~--~I 

SITE FEATURES 

CENTREDALE MANOR RESTORATION PROJECT 

NORTH PROVIDENCE, RHODE ISLAND 
DRAWN BY: D.W. MACDOUGALL REV.: o 
CHECKED BY: G. STURGEON DATE: DECEMBER 3, 2001 

SCALE: 1" 150' FlLE NO.: DWG\ 4104\ 0611 \FlG_1-2.DWG 

1 INCH 150 FEET 

FIGURE 1-2 

II LJ TETRA TECH NUS, INC. 

55 Jonspin Rood Wilm ington, MA 01887 
(978)658-7899 

----. ' 

= 

' ' ' 

= 



RHODE ISLAND 

STATE PLANE 

. NBC 047 DW 
VmSrlE BUMER HNS 
ELEVATION  MOJO 

ELEVATION  10133 

NOTES AND RFFERFNCE. 
1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS 

TAKEN FORM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WDDNASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION 
100 YEAR FLOOD SITE PLAN 'A", 'B', AND ' C , WHICH PLAN WAS PRDVIDED BY CLIENT. 

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. 
VERTICAL DATUM  NGVD 1929. ALSD TAKEN FROM ABOVE REFERENCED PLAN. 

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS OBSERVED 
TD BE DIFFERENT FRDM PLAN REFERENCED IN NDTE #1. 

-»-«  FENCE 

«* UTILITY POLE 

^ BENCHMARK 

• HYDRANT 

80' 

GRAPHIC SCALE 

0' 80' 

1 INCH  80 FEET 

160' 

DRAWN BY: D.W. MACDOUGALL 

PREPARED BY: S. PARKER 

CHECKED BY: S. PARKER 

PROJECT MANAGER: S. PARKER 

PROGRAM MANAGER: G. GARDNER 

TITLE: 
BASE MAP 

CENTREDALE MANOR RESTORATION PROJECT 
NORTH PROVIDENCE, RHODE ISLAND 

SOURCE: 
BASE PLAN BY LOUIS FEDERICI & ASSOCIATES 

SCALE: 
1" = 80' 

DATE: 
NOVEMBER 2001 

DRAWING NO: 
FIGURE 2-1 

PROJ. NO: 
4104 

ACFILE NAME: 
DWG\4104\0611\FIG_2-1.DWG 

REV: 
0 

TETRA TECH NUS, INC. 

55 JONSPIN ROAD 
WILMINGTON, MASSACHUSETTS 01887 

(978)658-7899 
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• 

1Er.£blll 

'111 VEin I C",". T AI'·n: 94' B~: ARlt~. Slll.JE~~_ 
011 DRI"S 
IOF OUTFALL 
:ST STj\1 N 

._-_. SI"n: 1I0U,.IDAIRY 

•.•. -~... l)R.' I N"'GI: 
W;[PA, 20JO. AEmAL PHOnX;iRAPHIC ltJ.tAL''I'!;IS, CENTllE:DAU: 
lot""-(1R ;J TE S:UBj~F!EA. fllOR'Tff PRI:W I DENC[ , J~HODE I Su\"ID. ..IUL v c~OOIJ . 

oSL STAND IN(i LIQUID 
sw SOLl D WASTE 
WOA WASTE 01 SPOSAL AREA 
'HI HOR] 20NTAl TANK 

~ MOUNDED MATERIAL 

LTH UGHT-TONED "AT[R(AL 
VEHICLE ACCESS 

CENTRE:DAUc MANOR SOUR:CE: I\I~EA, liEF/tAL. PHOTO FE8RlIAI~'Y' 7, 11362 FIGURE 2-- 2 
------------- ---------------------------------------------------

NORTH F)ROVIDENCE, RHODE ISLAND rill TETRA TECH NUS, IINC. 
CEN TREDALE MANOR RESTORATION PROJECT 

D.W. I14ACOOOGAlL REV.: o 
otEOCEO BY: K. LANG OATE: NOI/EII4BEfl 29, 2001 

NOT TO SCj'l..E 

~ 

~ 



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

• 

SCLlRC£, 

1M [ MPOOtIDlMENT 
L nf. UGHT··TON[D MOUNDED MATERI"" 
VT I/HH I C~L TANK 

SA BARE AREA 

---- :~I TE UCUNDIIRY 

USEPA. 2000. AERJAL PHJTDGRAPHJC ANALYSIS , CENTR[DALE 
H,""(]R S ITE SUBAI~A, ,jCRTH PRO'(] DEI<£. R~(] DE lSLAI'm. ,.J..IL Y 2000. 

DR Il~V"S • .• ,.,.... I)I;!.II'II\~E 

[]r nUTr.'LL 
ST SlAIN 
SL ~;l'ANDING L)I;IUln 
SV SOL ID WASTE 

YJ.·a-\-">-r-n-<' K1UNII:D MA rER I AL 

\IDA \lAS1E DISPOSAL AREA 
HT HOR llONT AL 'T ANt< VEHICLE ACCESS 
LTM LIGHT-T[]NED MATERIAL 

----------------------------------------------------------------
CI::NTREDAlE MANOR SOlJl~CE AHEA, }I,ERI AL PHOTO MARCH 9, 1970 
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LEGEND 
® Areas of High VOCs in Water to vapor samplers (USGS 1999) 

N Roads (Louis Fedenci & Associates Oct 1999) 

N Parcels (Revised Jan 2000 with Title Search Performed by EPA) 

Town Boundaries (See note 3) 

Parking Lots (See note 3) 

CJGeophysical Anomaly (Weston 1999) 

D Buildings (See note 3) 

_Former Buildings Noted in Aerial 
Photo Analysis (EPA, 2(00) 

D River/Raceway 

NOTES: 
1) Ptan not to be used for design 
2) All locations to be considered approximate 
3) Original map created by the EPA GIS lab 21-July-99 

Sources: RIGIS, EPA, REAC, Lockheed Martin 
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SOURCE AREA INVESTIGATION l'ltl TETRA TECH NUS, INC_
CENTREDALE MANOR RESTORATION PROJECT 
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55 JONSPIN ROAD WILMINGTON. MA 01887 

OiECKED BY: S. PARKER (978)658-7899 
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NOTES AND REfERENCE, 

1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL 
LOTS TAKEN FROM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. 1. INUNDATION 100 
YEAR FLOOD SITE PLAN 'A", 'B', AND 'C', WHICH PLAN WAS PROVIDED BY 
CLIENT. 

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. VERTICAL DATUM 
= NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

3. ELEVATION fOR BENCHMARK TOP Of DRILL HOLE IN CONCRETE CURB ~AS 
OBSERVED TO BE DIffERENT fROM PLAN REFERENCED IN NOTE .1. 

4. BASEMAP LOUIS FEDERICI & ASSOCIATES 

5. GEOPHYSICAL INVESTIGATION LINES PREPARED BY HAGER GEOSCIENCE, INC., 
OCTOBER, 2001. 

GRAPIIIC SCAU: 
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~h~~~5-~~~~~ ____ ~1 
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GEOPHYSICAL INVESTIGATION LINES 

CENTREDALE MANOR RESTORATION PROJECT 

NORTH PROVIDENCE, RHODE ISLAND 
DRAWN B'/': D.W. MACDOUGALL REV.: o 
CHECKED B'/': G. STURGEON 

1" .. 200' 

Original includes color coding. 

FIGURE 3-1 

II LI TETRA TECH NUS, INC. 

55 Jonspln Rood Wilmington. t.4A 01887 
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AND REFERENCE. 
I, FENCES, PARKING AREAS, BUILDINGS, ROAD"'AYS, RIVER, AND RESIDENTIAL LOTS 

TAKEN FORM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
"'OONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION 
lOa YEAR FLOOD SITE PLAN 'A'", 'B', AND 'C', "'HICH PLAN "'AS PROVIDED BY CLIENT, 

2, HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. 
VERTICAL DATUM = NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB "'AS OBSERVED 
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE NI. 
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NOTES AND REFERENCF, 
1.	 FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS 

TAKEN FORM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION 
100 YEAR FLOOD SITE PLAN 'A", 'B', AND ' C , WHICH PLAN WAS PROVIDED BY CLIENT. 

2.	 HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. 
VERTICAL DATUM = NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

3.	 ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS OBSERVED 
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1. 
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—DISCHARGE CREEK AND FLOW DIRECTION 
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GRAPHIC SCALE 
CHECKED BY: S. PARKER 	 CENTREDALE MANOR RESTORATION PROJECT 
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NORTH PROVIDENCE, RHODE ISLAND 	 TETRA TECH NUS, INC. 

SOURCE: 
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55 JONSPIN ROAD SCALE: DATE: 	 PROJ. NO: 
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RHODE ISLAND 

STATE PLANE 

SB-03 
Depth 

2A 
Parameter Cone. Depth 

2A 2,4,5 TCP 2500U 
Depth 

2A 
TCE 160 J 

Depth 

2A 

PCE 430 
4-6 
(dup) 

2,4,5 TCP 940U/930U 4-6 
(dup) TCE 180U/200U 
4-6 
(dup) 

PCE 180U/200U 
6-8 2,4,5 TCP 940U/930U 6-8 

TCE 190U 
6-8 

PCE 190U 
18-20 2,4,5 TCP 1000U 18-20 

TCE 170U 
18-20 

PCE 170U 

MW-03S 
Depth Parameter Cone. 
2-4 2,4,5 TCP NA 2-4 

TCE NA 
2-4 

PCE NA 
4-6 2,4,5 TCP 1000U 4-6 

TCE 130 J 
4-6 

PCE 490 
6-8 2,4,5 TCP 2900U 6-8 

TCE 290U 
6-8 

PCE 160 J 

MW-01S 
Depth Parameter Cone. 

1-2 2,4,5 TCP 950U 1-2 
TCE 340U 

1-2 

PCE 340U 
2-4 2,4,5 TCP 4000U 2-4 

TCE 220U 
2-4 

PCE 220U 
4-6 2,4,5 TCP 73J 4-6 

TCE 260 
4-6 

PCE 520 
6-8 2,4,5 TCP 950U 6-8 

TCE 260U 
6-8 

PCE 140 

MW-02D 
Depth Parameter Cone. 
64-66 
(dup) 

2,4,5 TCP NA 64-66 
(dup) TCE 140U/100U 
64-66 
(dup) 

PCE 140U/28J 

MW-05S 
Depth 

2-4 

Parameter 

2,4,5 TCP 

Cone. Depth 

2-4 

Parameter 

2,4,5 TCP 86J 
Depth 

2-4 
TCE 970 

Depth 

2-4 

PCE 230 
4-6 2,4,5 TCP 16000* 4-6 

TCE 26000* 
4-6 

PCE 300000* 
6-8 2,4,5 TCP NA 6-8 

TCE NA 
6-8 

PCE NA 
8-10 2,4,5 TCP 7000* 8-10 

TCE 290 
8-10 

PCE 9000* 
10-12 2,4,5 TCP 1400 10-12 

TCE 300 
10-12 

PCE 12000* 

MW-14M 
Depth Parameter Cone. 

1-2 

(dup) 

2,4,5 TCP 840U/860U 1-2 

(dup) TCE 2000J/970U 

1-2 

(dup) 
PCE 170/140J 

2-4 2,4,5 TCP 940U 2-4 
TCE 140U 

2-4 

PCE 140U 
4-6 2,4,5 TCP NA 4-6 

TCE NA 
4-6 

PCE NA 
6-8 2,4,5 TCP 69J 
6-7 TCE 90U 
6-7 PCE 90U 
7-8 TCE 75U 
7-8 PCE 130 

MW-06S 
Depth Parameter Cone. 

2-4 2,4,5 TCP 910U/920U 2-4 
TCE 300U/300U 

2-4 

PCE 300U/300U 
4-6 2,4,5 TCP 1200U 4-6 

TCE 3600 
4-6 

PCE 160J 
6-8 2,4,5 TCP 1000U 6-8 

TCE 190U 
6-8 

PCE 190U 

NDTES AND REFERENCE. 
1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS 

TAKEN FORM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION 
100 YEAR FLOOD SITE PLAN ' A " , 'B ' , AND ' C , WHICH PLAN WAS PROVIDED BY CLIENT. 

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTIDN PLAN. 
VERTICAL DATUM  NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS OBSERVED 
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1, 

LFGEND. 

• SOIL BORING 
A SURFACE WATER MONITORING STATION 
• PEIZOMETER 
• MONITORING WELL 

«x-x TETRA TECH I.D. 
f UTILITY POLE 
e MANHOLE COVER 

 —DISCHARGE CREEK AND FLOW DIRECTION 

2,4,5 TCP  2,4,5 TRICHLOROPHENOL 
TCE  TRICHLORDETHENE 
PCE  TETRACHLOROETHENE 

ALL CONCENTRATIONS ARE EXPRESSED IN /ug/kg. 
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NOTES AND REfERENCE, 

1. fENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL 
LOTS TAKEN fROM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. 1. INUNDATION 100 
YEAR flOOD SITE PLAN 'A", 'B', AND 'C', WHICH PLAN WAS PROVIDED BY 
CLIENT. 

2. HORIZONTAL DATUM TAKEN fROM THE ABOVE MENTION PLAN. VERTICAL DATUM 
= NGVD 1929. ALSO TAKEN fROM ABOVE REfERENCED PLAN. 

3. ELEVATION fOR BENCHMARK TOP Of DRILL HOLE IN CONCRETE CURB WAS 
OBSERVED TO BE DIfFERENT fROM PLAN REfERENCED IN NOTE #1 . 

4. BASEMAP, LOUIS FEDERICI ASSOCIATES 

I
S. GEOPHYSICAL INVESTIGATION LINES PREPARED BY HAGER GEOSCIENCE, INC. , 
OCTOBER, 2001. 

AI3 

• 
~12 

Alo-O 
-.. ..................... ......... , 

A~ A~5 /4 ..... 

a .......... , 
~11 

GRAPHIC SCALE 
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GEOPHYSICAL INVESTIGATION LINES 

CENTREDALE MANOR RESTORATION PROJECT 

NORTH PROVIDENCE, RHODE ISLAND 
DRAWN BY: D.W. MACDOUGALL REV.: o 
CHECKED BY: G. STURGEON Il4TE: JANUARY 11 . 2000 

SCALE: 1" 200' FILE NO.: OWG\4104\0611\FIG_4-2.DWG 
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jt, riginaJ includes color coding . 

. .~ . --.- . ,--. . 

-..-.(;·r 

EM SURVEY ANOMALY 

GPR ANOMALY 

FIGURE 4-2 

[ I tl TETRA TECH NUS, INC. 

l 

55 Jonspln Road Wilmington, MA 01887 
(978)658-7899 

_ 
- --=-= 

' . 

~ -~---~ - = 

. ~ 

, 


~ 

= 

-



09 

NOTES AND REfERENCE, 

1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS 
TAKEN fRDH PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE WOONASQUTUCKET 
RIVER NORTH PROVIDENCE AND JOHNSTON, R. I. INUNDATION 100 YEAR fLOOD SITE 
PLAN 'A" , ' B', AND 'C', WHICH PLAN WAS PROVIDED BY CLIENT. 

2. HORIZONTAL DATUM TAKEN fROM THE ABOVE MENTION PLAN. VERTICAL DATUM = 
NGVD 1929. ALSO TAKEN fRDH ABOVE REfERENCED PLAN. 

3. ELEVATION FOR BENCHMARK TOP Of DRILL HOLE IN CONCRETE CURB WAS OBSERVED 
TO BE DIffERENT fROM PLAN REfERENCED IN NOTE *1. 

4. BASEMAP, LOUIS FEDERICI ASSOCIATES 

5. TOPOGRAPHY OF BEDROCK PROVIDED BY HAGER GEOSCIENCE, INC., OCTOBER, 2001. 
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NORTH PROVIDENCE, RHODE ISLAND 
DRAWN B'I': D.W. MACDOUGALL REV.: o 
CHECKED B'I': G. STURGEON ~TE: JANUARY 1 5, 2002 

SCALE: 1 200' 

Original includes c lor coding. 
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FIGURE 4-3 
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NOTE: 
1. FILL IS TYPICALLY GRAVELLY OR SILTY 
SANDS WITH TRACES OF MAN·MADE 
DEBRIS, INCLUDING: WOOD, BRICK, GLASS, 
PLASTIC, CHARCOAL, SLAG, VITRIFIED CLAY 
PIPE FRAGMENTS, AND METAL DEBRIS. 
ORGANIC SILT ATSB-02. 
2. REFER TO FIGURE 4·3 FOR LOCATION OF 
CROSS SECTION 
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NOTES AND REfERENCE' 

1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL 
LOTS TAKEN FROM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. I. INUNDATION 100 
YEAR FLOOD SITE PLAN 'A", 'B', AND 'C', WHICH PLAN WAS PROVIDED BY 
CLIENT. 

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. VERTICAL DATUM 
= NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

3. ELEVATION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS 
OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1. 

I 4. BASE HAP, LOUIS FEDERICI ASSOCIATES 
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I. ~riginal includes color cc ding. 'I 
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GRAPHIC SCAIE 
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BEDROCK FRACTURE ORIENTATIONS 

CENTREDALE MANOR RESTORATION PROJECT 

NORTH PROVIDENCE, RHODE ISLAND 
DRAWN BY: D.W. MACDOUGALL REV.: 0 

CHECKED BY: G. STURGEON DATE: DECEMBER 13. 2001 

SCALE: 1· 200' FILE NO.: OWG\4104\0611\FlG_4-4.0WG 
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FIGURE 4-4 
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1. FENCE'S. PAR:K!~G AREAS, BUILDINGS, ROADW"YS. RIVER. AND RESIDENTIAL 
LOTS TAKEN rR~ PLAN tNrITlED ·CENTREDALE ~ANOP. RESTORATION 511£ 
wOONASQUTue~£f RiVER NDRTH PRDV!DENCE AND J~~~TON. ~.!, iNUNDATION 100 
YEA~ fLODD SITE PLAN 'A'· 'B'. AND 'e'l wHICH PLAN WAS PROVIDED BY 
CLIENT. 

2. I-IlRIZ[wTAL. DATUM TAI((N fRD:t THE: ABOVE: Jl'lt.NIlLl"f PLAN. 
NGVD 19....~. ALSO TM£"N fRO" ABOVE: REFERENCED PLAN, 

ELEVATIDN ,OR Br~~HMA~K TC~ or DRILL HOLE iN CONCRETE CURB WAS 
.... SSe:RVED TO :2£ DIfTt:RCNI ti(~ PLAN Kt.rLR£NCE.n IN NOTE ~H

4. BASEMAP> LOUIS FEDERICI 
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I NOTf') AND Rf'E·D .... q! 

I. L ff;IC[:S. PARKING AREAS. !UILDINGS. R:D"DV~YS. RIV£'R, AND RESIDENTIAl 
LOTS TAKEN rj(@! ~_Ap.j (NTITLED • CENTREOALE M~ RESTOKATIOH SIT£: 

I 
\lOONASClU1'UCICET R1VER NORTH PROVIDENCE AND Jo;..;.;SlC»f. R. ! . lHUNtlAiION 100 
YEAR fI..WD SITE PLAN '~. ~, • B'. AND C' I WHICH PLAN VAS PRO"w'IDED BY 
CL!E.t.Ji. 

I 2. HCP.!ZCHTfIL DATl,jo; TAKEN Tt£ ABOVE M[NTlD'l PLAN. 
• ~GVD 1929. AlSO TAI(£N f"RCH ABOVE i(£r[R£NCtD POLAN. 

VERTICAL DATUM 

(~[VATIDN tOR BENCHMARK TOP or DRI~L HULt iN CONCR£TE CURB VAS 
I uBS[RVED Ta BE Dlf'"tCR£NT rROM PLI\N Kt.t'£R£NC£D IN NOTE ii. I 4. BAstMN' LOUIS FEDERIC! ~ ASSOCIATES 

,,' \ 

LEGEr-m· 

SOIL BORING 
STAKE 

'i PEIZDHETER 
MONITORING \JELL 
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Figure 4-7. Comparison of water elevations (a) in the raceway at SP-01 and 
the aquifer at P-14, and (b) in the raceway at SP-02 and the aquifer at P-15. 
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Figure 4-8. Comparison of water elevations (a) in the Woonasquatucket River at 
SP-04 and the aquifer at P-16, and (b) in the river at SP-03 and the aquifer at P-17. 
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NOTES AND RtEER'"Nrt"j 

1. r(NC(s. PARKING AREAS~ ~ulLDINGS. ROAD~AYS. RIVER, AND RESIDENTIAL 
uns TAKEN rRCt4 PLA~ tNTITLED .. C£NTREDAL£ MANOR RESTORATION SITE 
WOONA$QUTUCI(£T RIY"ER NORTH PrtOV!DENCE AND ...DiNS TON. R, 1. IN.JN~TI~ 100 
YEAA' fLOOD SI TE PLMI # A' •• ';'. AND • C' \.'t-! I CH PLAN VAS PReV I DEB BY 
CLIENT, 

2. HORIZDNTAl ~TiA"I TAKEN f"ROM THE ABOVE MENTION P~"N. 
NGVD 1929, ALSO TAK[N F"j((iij ABOVE i(£rr;:U:NC£Ii PLAN. 

VERTICAL n.~Tl .... 

ELEVATION fOR IlENCHIoiARK Tep OF DRILL HOLE IN CONC~TE eloRB WAS 
uBSERVED TO BE DIffERENi fROM PLAN RErERENCED IN NOTE *1. 

4. BASEMA~ LOUIS FEDERICI ASSOCIATES 
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NOTES AND REfERENCE, 

1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL 
LOTS TAKEN FROM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WOONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R. I. INUNDATION 100 
YEAR FLOOD SITE PLAN A", B , AND 'C', WHICH PLAN WAS PROVIDED BY 
CLIENT. 

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. VERTICAL DATUM 
NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

3. ELEV~TION FOR BENCHMARK TOP OF DRILL HOLE IN CONCRETE CURB WAS 
OBSERVED TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE .1. 

4. BASEMAPI LOUIS FEDERICI ASSOCIATES 
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VOONASQUTUCKEi RiVER NORTH PROVIOCt~C[ AND .JCiHNST~, j(, 1, INt.JNDAT!!JN 100 
,EAR flOOD SIrE AN 'A 'B' . AND 'C' , wHICH PLAN WAS PRCVID(D BY 
CLIENT. 

c. H~IZ[NfAL DATU..., TAKOl fROt'l It1t. ABOVE jo£HTt~ PL~ 
:: NGV!) 1929. :6o.Lsti iAKEioi F"iWM ABOVE R£;ERENC£D PLAt'!. 
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RHODE ISLAND 

STATE PLANE 

MW-02 
Parameter Cone. Parameter 

L'AVfrH'.H.'.LVAH.H 
2,4,6 TCP 10U 10U 
TCE 2J 27 
PCE -no 700* 

MW-12D 
Parameter Cone. 
2,4,6 tbp 10U 
TCE 10U 
PCE 18 

MW-09S 
Parameter Cone. 
2,4,6 TCP 10U 
TCE 1J 
PCE 21U 

MW-05S 
Parameter Cone. 
2,4,6 TCP 2900* 
TCE 2500 
PCE 61000* 

NOTES AND REFERENCEi 
1. FENCES, PARKING AREAS, BUILDINGS, ROADWAYS, RIVER, AND RESIDENTIAL LOTS 

TAKEN FDRM PLAN ENTITLED 'CENTREDALE MANOR RESTORATION SITE 
WDONASQUTUCKET RIVER NORTH PROVIDENCE AND JOHNSTON, R.I. INUNDATION 
100 YEAR FLOOD SITE PLAN 'A", 'B', AND 'C, WHICH PLAN WAS PROVIDED BY CLIENT. 

2. HORIZONTAL DATUM TAKEN FROM THE ABOVE MENTION PLAN. 
VERTICAL DATUM  NGVD 1929. ALSO TAKEN FROM ABOVE REFERENCED PLAN. 

3. ELEVATION FOR BENCHMARK TOP QF DRILL HOLE IN CONCRETE CURB WAS OBSERVED 
TO BE DIFFERENT FROM PLAN REFERENCED IN NOTE #1. 
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