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1204 North Road {Rt. 117} Groton, Connecticut '06340 ' 

GrotOD, Connecticut 0"6340-- .~.-. . 

Attn: ~ri~~;i'~r.z.;O" 
, -';" Y-,. 

Re: E1P~~~~1 X~J;~ti't;9ma,~j{~L~g':~~~~~I,!I~~; ,.,. 
~".: ... ~". t;;-.,"", ,_:~ L ",;'} 'ir;: , ~<. '''~ ,-."':; ':- > 

Locations: 122 and"i2~'A~ooa' 
. .i{ I:J~i,\'I'~ t~~ ~~~~i()4 .-, 

March 12. 2003 

.. ';" 

AF. requested, on March 3~ 2003~ Mystic Air Quality Consultllllt~, I:qc. CQ.p4Y~4;,. 
ambient air sampling for volatile organic compounds in the apartmentsreretEmced';Abo:ye~' 
The sampling was conducted to determine the presence Qf90WP9UP4Sftttf),~~<;IJQ~m~I,.R.K '. . 
that maybe present in the ambient air of the apartments. ':',' , . .;., -, I~ .,' •.. ,' t. "., "") •... 

Sampling was conducted using the.rnurl desorpti()n media and samples were 
analyzed using gas chromatography/mass spectiUm analysis, modified EPA T01IT02. 
Analysis was performed by a laboratory accredited by the American Industrial Hygiene 
Association. Sample BL 0176 was taken in the living room of 132 Arrowwood~ BL 0193 
was taken in the dining room of 124 Arrowwood, sample BL 0194 was taken in the living 
room of 135 Arrowwood and finally sample BL 0195 was taken in the living room of 122 
Arrowwood. At the time ofihe testing sam.ple results were below detectable limits 
and do not indicate high levels of volatile organic chemicals present in the 
apartmenu. Please refer to End05ure (1) for all the specifics. 

Occupants in 124 Arrowwood complain of dryness and bloody noses when the 
heating system is in operation. Relative humidity duriIJg the winter months in New 
Englalld is quite low usually around 20% or less. Ifoccupants of the home experience 
dryness of the mucous membranes it is recommended that they increase their water 
intake. Mystic Air Quality does DDt recommend humidification systems since they are a 
known source for microbial growth if not maintained correctly. 

Communications (24 hours): 

Office: (860) 449-8903 FAX: (860) 449-8860 Toll Free: 1 (800) 247-7746 
• ,. __ t •• __ • __ ___ :I. _____ n;::l;\ __ 1 _ ..... ..-



• C~ cause respiratory ailments as asthma, bronchitis. sin1,lsitis, 
nQ'sebleeds or general dehydration. . . 

,_~._~.~~~~.~~~,~~~'n, 
• Irritative eifects such as static: electricity that' (;and~S't!;innd : 

shocks are conunoD":,,, "', "', .. , . '., " 
• The apparent tem~~t~M¥e6tth~:hl¥li'lb~;'I1fkHwhjfHUff\ ,li 

thermometer indicates, and th~ body. feel~ cp14er-
~_~*hr",'?~?.i3~F:f: ;{>:; -'- '>'"-~,,fi. ,~_~~:!-, '{",<"'~ 

They also had concerns about the carbon dioiftle:1il6Yrltdf tHat i~1c)clt~ in the 
dWing room periodically beeping but reading zero_ If~etkntt~t~~~pt.~~r~!,.~~~,it 
should be conducted, after replacing the baUery if the llDlt"Jtill"plm1:5dlcanY"D~ep'stheiJ.it·'" 
is recommended that !h~.:upit be r~plp.c:ecl. 

~;>:<3~; .~.' ;[{ jA:4;>~' i . . J :_~~:-:::n--:!!. ")~.~! ~~~_ 5t(,> 
, 

If you have any questions or concerns please do not hesitate to contact.~e ' .. 
directly_ t· " , '".-i-'· 
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Unq~r, ~pl}trac;t No. N~4;tZ:-;?2"D, 1?f){;! ra~k91;g~r~c~o:. l03, ,Engineetihg)Field'·Ac~ivit\y" " 
Nort4~~tj Nfty~LFacilWe,~ :angin,~~rAJ;.1g}CQlIl1lla,lldjssued :a: Re,cdrd of (ipatigeMemol1andum to 
EA El1gill~~ripg,Scien~e,j ,aqg,iT~,91UlOlQg~J.Q. ¢~.rnplete·enyitbi1inental: site iij'h~stigatiqll tactivities 
anctdeYelopa'CQlTectiy~, AQtiQn:P:Jan.:'fora;f1.U~lG>il r¢leaseat, a ,residentiaL duplex ;hous,itrg unit 
located at, !2~lli~4 ~~~WM'Qo~dD1iive,iN autiltl's;;Park;!imGroton; .. Gohnectibutt, The; Nat.tilus Park 
hou~~ngdev~lopm~nt, is a.re,sid~ntia.l subdivisidm0wil'edJby Nay)'- Submarble B'asew N~w 
London (NSB,.,.NLON}:au<lcoperated; by the!Nhv:y Hoilsing Authority'. iMowwobdJDriVe; is 
located approximately 1 nii southeast of NS·B:..Nu<DN} n~atifhei ihf~rsecttorr of ~0nfiecticut Route 
12 and Gungy Wamp Road, in Groton, Connecticut as shown on Figure 1. 

!f:~ t,:' ~ r {: 

The fuel oil release was discovered in March 2002 during removal of a former 550-gal ' 
No. 2.fuelojlundergroundstafaget~lnk (USl'),previ6iislY'locatoo'at'th~·tldrtl1erirside6f'the!;' , 
1221124Arrow;woodDriveLduplexIhousing1unit., J';; ,', , ' 

, t;< ' ~ f,. . ; l ~ - " , !' : .; 

The purpose of thisG,orrective Action, man is t61provide'n::defiilled environmental; site evalUation 
for) the, fuel ,oil release!a.t lQi21l24"1l\:rrowwao~tDrive' ',llid deVeH:>p\fec::dtriiIienddl t~me(ual actions' 
to mitigateresidmil petr(i)leurifhydrocarbb'n'contaminatiotHn' site s6ilaridgroundwafer: ·!this' ' 
Corrective Action,Planhas been dev-eloped:illacc,otdarice witrrteguIatory tequiiem~iits ;.,,' 
established by the Connecticut DepartmentofiEtivironmetital" Ptofecti6h (CrrDEP); i a~ ;," 
appropriate. 

1.1 REPORTORGANlZATION 
;-, 

~ ; '. . 
, . 

This sUbs.ection incluides asitegesctiption antl,surllriiary 'ofthc:fOSlvtemovalOpefations'; 
complete,d!by; ~hillips, N ationalr8er;vibe fStationEquipmerltlfubfofUncasville;Conriecticilt ' 
(SSE). Thtuemaining,s'€etiorisdhthis ieport address trre , following topicS: ' .' ','I, 

;",r' ;. -,;,_, ·~':.:"\i' ~_ifj;;'/~~ 1,~I:U.t·"~ .. ,::,!L·; 

• Section 2 - Summary of Environmental Site Investigations-Summary of 
envitonmenta)l!sitedtivestigatioh a~hivities completed by SSE :and 'RE~ON"Efigi:iiee¥s: 
RlG.:O£ GuilfoJidjCorinecHctifHtiring Mffitoh -'June 26(1)2; ,illidt hdditi6Il3.1 iehVitontiJ~b.ta(SiJ~ 
investigatiafl aeti¥ities'cO'nlpletediby EAdutfing Ocfober:2bo2.'~\ ; ",.y,v\'" '< f<: : " 

£ • "" I, 'i f-l " <'! ~ ,- t ' 
t • \ f.<:f.'l_~} ,:~j;~t~· ",' ~~\,\tf , -'-'I 2. ,'~, 

.,Secti6n3,'.4',Eu.vh!onmenblISite'E'valuatio'nJ..i.OethliederlvirbiHlientcUsite' evaluatiotl.' 
providing an assessment ~f current site conditions based on soil and groundwat6~';;' 
sampling results obtained during site invest~gationscorn,pleted by. SSE~ ~CON, and~A. . 

.' }~dtlIadditionfl,l,siteirifonn.ati()rti taken: ftom Nautilus Parkconsttuctibnlplans pr6'vided' by' 
'NSB;.Nk€l~~ und,';,! .! ;;i ii; "" '.: "le'\. " "~"~pi:>' ': 1,;: ,,/(;,''':' (,,;:', 

,,': Lf;:.$ <' "'(F):,\-',I.! .... /-~ :(1 it~ ,'i_ :>;1", ~,',; /.:~ il- ,~}.:,~; ';:~ ". ;-"~; :,".; .d t ,X" 

• Section 4:",:;'ReconUrie'nded\RetfiediafAbtiofis~R~dommehaed r~IlledraFactionito' ;," 
.. ,addr~ssdata gaps"andlllitigate p'etrl)l~um}liydro&iit15()h;eont'aniiriaH6tiiri :sitB i~dlfaiidLJ 

:. groundwater based'on the site eva:litati'on provideCl 'iii Sebtibhi 3'. thfssUbsectlbnafSo'·" 

1'1)lptill,l~,Park 7" Na.y,y FanlilyH'ousfilg 
Groton, Connecticut:, " " ";'.' '-,. "1,:, ", " 

, 'T!Cortd6ti ve AihiOfi'Plaii 
1221124 A:rtowwobdI:)tiV~ 
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provides recommendations foro'UhfinutfM'gfl5titltlwc1ter and surface water monitoring to 
ensure that dissolved-phase hydrocarbons are not migrating offsite. 

• AppeiIdixl~'pfqvides ,sbikt5oring Ib~srAr>pefidi* B!ptovldesmorHtoringWell' sch~iIia.tic· 
') i l :G.(\)Nstrucfrbn/cliagratiis ;-Appehdi'xCproviOes'fiefd!iecotd :of'Well' developfiient fbnn~;' 

, ",AppewJix'ili) 11)fovides'IRielddtecord OEiW:@U (daugittg; ;PuigHrg;. alit:!' Sampling' forms;' 
i;, . !J;ppendixdiipfoYides11lahoratorycha.lfi-bf.-Ctlstody,ancl· Form ;'Pdocufuenfs;":Appendixes F 

"i;al1d,:~in¢ludetlietankpull~rep<i>ttsfof'1;g2/!IB2J.rahd,124f128'Arroww6dcFllJilve,'! ,i, 

t;If~p~ctiyelY;.~ppel1dix H,prdvides,:>the·imloot'air sampling rep0rt fbt;ll~Q;h114j t32i ;arid'" 
/; tp,s,:A1tQwwQod,mriv;ej;antl;AppendlxH ivcliides,tqei [lTD>EPapplica:tidn rbi:a.ii>· ; . ': ,; \, . 

"0 ,~m~fg~n§Y1Qt~Ymp,<!>.ft!Wldi~Qhaxge ;;t1:(tnd}tiMtion.. \'.",:~JP' '; • ,;\;,> ,;' I, 

: ~ .' < 

1.2 SITE DESCRIPTION 
".~";."'~ _ .~ ~.f'k" .~'~,.;.' .• ,.'.'., .• '.I- q~t' ~. 
;r~:;'~"~J(:' i; V'-1,d~"~ _ "_. 

The !,~7~1,24 .. t\t];9W1W9pq:mriN~fuYl Qil~ r~1e,91>~t&iteis'lo¢at!3disQl;lthe'ast OF th~ driterse€tion bf 
ConnecticuLRoute-1-2-and-Gung-y-Wamp-R()ad,iniGllq~0,tl;t·Gdnneepieut";f":'FiguTe-;-I'7proV:ideslthe~,:.;c-'-··----­
location of the subject site, as taken from the Groton, Connecticut, U.S. Geological Survey 
?;~rm\1i\W~ s,e#e,~, :tQ119,g{awhiQ, q\w1iJt~ngle,m~p,Y(;Bigql;e'2!lilroyides asite~map·'showingcutrent ' , 
S9n9A!jpp~ :9,fl&~H ql}J:}9l}~J;1]lS;tiQll{pICW& :p:t;"Qyjd~<!l, b)Tf NSB"NbGN,,fdY tlie Nautilus Park'residenti-ru. 
deve~RnmeptWl~l~,w~put~:U;1iv,~y': gqwplet¢c;l:qJJting. :l7;..0.ctQberf 2,002;· ,The'd4plexhousing, unit ) 
located at :1;44l1~tt-,~fO)\'?1!QQ~l~Ald,: ~evet~lfu~~ighJ~,oringJ1Q4sing units 10oated'ah:>tig,Arr<i>\¥w00d' 
Drive constttll~~:J4~;~e.~ fliMlJ~~YP:fhtthi~\ff1,Q1i1!e",tWe Action,PliarH ,"»IL}', ; , .; 

The 122/124 Arrowwood fuel oil release site is located on the north side of Arrowwood Drive 
and is bordered on all sides by neighboring residential housing~uhits intheSNatitilusPaikt 

residential development. Connecticut Route 12 and Gungy Wamp Road are located 
approximft~ekYii~QQJt ~~>sk~pq'~gO;ftJn.<;?rt;h QHb~.sitej;r~spectivetYi .. ,iThe Beaverdam.Btedk: ,.". 
wetlang.~·ary,IRP~t~~t.acf2§l'I,\AJTP~~QqdiUriy,e.1jdire,G1il:~'spuili,ofiilie,site.·;Beayetda:m:Btookis 
a headwater to a drinking }y:a,te~};~s,erVQir,andjs',c~ntraHy loeatedi\Vithin, :the:,wet>land area, 
approximately 650 ft south of the fuel oil release site. 

':--;,.r~,-f[ ,.~!;~ ,-'"::-\ . ·'-.r-'; 

The ~?£P&t;~P~Yi.0t..tl}~ .~i~ty,,(,l,re,~ ~\§ 9hare-9t~ti~~d as ,gentl~ slopiJ;'1:g to theBoutheastin' the direction 
qfi th,y, ~5fw~r4am.:}3,-r<;>o~: w,~nl:lnd~~ ';',IfJ)y tpppgn:n~liiG,a1r~.li~f Ifrf>ll1·'a :loeation50 ftubrth;df 
122/124 Arrowwood Drive,~~i;tAeJl,Rrt)::lPaI.~d,g~'Q{thy.I3:!:}aye.rdamJBrO'ok(weHandsis 
approximately 2-3 ft based Oil survey information provided in a construction drawing entitled 
Exi~tilJgSt,(),rmS,.~'wf!r.Sy~t~rnrNaJ1ti,Iu,~;l1ark, Qr(JtQ1:hGonttl~ctiou"i~N'a~lial'Racilities Drawing" 
No.2.064j$.f),.: ", """:)}' ;.[ " . l:!'J : • ",' '.',:. ,; ~:." . 

/\,-.~J:'_:"';''>~~('',., 'c.,.L~,~,c -.. ;'>-"~" .. ,:0"- ~~f"-';:./~·: -'·'·;~l~·i ' .. ~~ 

S~w~r(,l}; .bNri((q j¥'Wfti~,~ .)~y! lQcat,ecl in th,e vi~hlity ,of tPesqbject,site.lil1cludihg;.ditnkingwater, 
sanitary sewer, and storm sewer lines. An 8-in. water main (invert elevation apPl:0ximat~ly 
3-4 ft below ground surface [bgs]) extends along the north side of Arrowwood Drive and serves 
the dl,lple~, ,PRMsjng, ll.nj!~ BnH,~eYYr,~lJiJ~ hydr<!!lj:sJ9~at~df!,witllin i WOit ,o:6thei site. :YAi1:8qn. 
sewe~,ma,~,.(jn,y,~rJ:! e~~W1:t,qll ,~ll'Jil,.t;g~jm~t~h~l:3. ·ftlQg~);,~~ten.ds:.a~ptigthecent~r, of Arrowwood 
Drive)CJJJ.~t~~~v~~Jhe4\mle~ hR»~i1Jg \lllitsi ·AstoI1I}M!att::?f',Qollectidn line'runs froma;catth basin 

Natiii;\q~,~ar~':':;'N!l:YY:Fam{lyHousing 
Grptqll.,Conl),ectiGut •. 

i",.,· , . Correcti"iAdti'6n Plart 
122/124 Atrbwwbod Drive 
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10ca~~d~a~p1:~~j\ma,~e.l)',;~Rj f~H9J;1!l~e.~it·qf ;12~ Af.;1i()wW,oog. I~rJy,~;~oJ:lth,to mJ:pytf~ll 'lpcat~d.?i j' 
behjR-p<lpR:~\\PJ~X j4qH~Jllg>sqJ1~t)BG~~fh~~~7 M~+5v~rrowwooqimJ;i¥e: .. 1\. s~~@I)~L:AtQ~wateJ; r' . 
collecti<?,9t ~\~~!1Vlls,f~~m ~. (?~tf,l1: P%!1J .J~C~l~q ~PRr2xjl1J~,t~IY;~P;ft, .~ast, QL~44v\n;QWW9k>d .south; 
to an out{~l ~?Pr~t~q;~e.ll\llld V4 .. 3"f}Il~ ;l49 ffio;WWRPq Q~iX~·lj,<?~h of thei~to~&ewer qUt{~l1SI' : 
releas~ ~to~w~te,t: ,to t~e, »;~averda.1.ll;,~r(m~,~Y\~la9-g~~ :\qqa,tjfg! s,out,hpftbe Sltt!.,, ,Qver1;lead. 
eleq~ri~/apld t~l~!?q.~I1~. ~~rxi~e~}~e ,\qpat~4 i~i,thj1J; thy.; ,viqipity\ :Q~ t\l,eis,qll,ject, §~te, .i ,The. '. ,\ .. '~ 
approximate'locations of known underground utility lines and storm sewer.oyt(a;11saresbo,wJj., 
on Figure 3. 

:"'~~~:_'._'._ .. ~.-. _,.,.~ ?"'" p, . .,c, .. >:t"::"- ",":' ;'.,r>:)~r-:;:-;c, '1/ :>.;:,':t:.:·:~- -~ L.~., -'ji:. _ .: ..... ~\ c .; ~.~ .).' '..~~. j" , 

Tli~'d,~~i~Ki~9¥~~P~~~~~(~;~~P\v~ 9ri"F!g\iJ;f'~ifi9,n~jst .o~ ,s,lqgle. story, wOP~~fJ;~~eJ,!;. stru~t.~res . 
qmn;~,1jl, q?pcr~t~::f£HI]..~at~;9l1 ;slF}J?~ ":tthtr~SP~l1;lg: fl:RP,,9J!:Jwate'y ~(j ~.5l ft~COl1tmJlPUS .l,Q.,.lUi \thlck 
con9t;rtff,~«l9!t~Rgs.~f~ie114i51JoJ;l;g;tge,pprip!~tKr.P~tll~.f9!lnd;~tjpn~tP<~,depth Qf:;35ftbgs.,The···,; .' 
cOIlRr~te; f,9pp.dati9JM}ab~· ~Hl~ 'fR9tiqg§ ~et;'f, j;rmta1]@donvirg~iQ;soil ;orfil1l1laterialGo~pacted 
to 95 percent of maximumJle~sity{lN'i:l-vY;~J.;lre,aJ.liOfiYl~J;dslan<fJ~pck~ @taWingNQ,9.6153:4)" i' 

'; . *" "", ~.', ~-. -."" " ," -- ~ " , ' <. . • ' , -

[1;<~:{~,:,·; 1" ,.:;,3 ,,_.,~. i..:./ .. ,~>'.:~' " -,:.~., }L,)".~;_' ""';'0 /ft~>~' ti~ ;~i ;', '-"". 

A 550~g~IJ~~To~~J\l!elojl;U~:r "ff1s·re,moY~9. Jrpm tlit:1 ,uorthe,m :side,.of the .1.2.2/J e4duple~; housing 
unit by .§SE:q~ \aplilrQ~im'!te,ly PI\1arsh i~Q,Q? ,Th~JJl~l. Qil~U$r w,as' a' single-walled steel tank,·; 
estimat~d to.bave ,b~ell A1);~tc~l~e4I;it;ga: ,19;$Q. ,Th,e" ~ankwas,.()bser~ed to ,be in POOl\. c<i>ndition, with 
significantpiiting cindholes. ',;(;\1\1;, !i" 

Appmxf;rPf'.~~ly2?0,tpns ,oflR~trQ~~AW"~Ip,pa,cte4' sQH w~I;e;excav;ated" and ,rempNed from the,' 
ta~k l?it J:>y~§§;:§! (:RECQ~&PQ2a): I ~~Af(?,~k; 'Was :P¥fiallYyJlcounteredatthr' betteIDeHhe tank, ~. 
pit durlng J}§';freIp,B~~1.,;~~ghts9il Sfl:pml~s,wprj;H'9U~9te<l. f:rom thesidewallsof'tneUST ; '.i') ',' 

. excavation and submitted to Earthwise Analytical Laboratory of New Haven, Connecticut for· 
analysis by the CTDEP extractable total petroleum hydrocarbon (ETPH) Method. Laboratory 
analyses of post-excavation soil samples indicated that significantly contaminated soil remained 
along the eastern and southern sides of the excavation following tank: removal. The specific 
locations and analytical results for the confirmatory soil samples are further discussed in 
Section 2. 

Free-phase petroleum was encountered at the groundwater surface in the UST excavation. 
To the extent possible, the free-phase petroleum was removed using avac-truck. On 13 March 
2002, SSE installed a lO-in. perforated polyvinyl chlorinated (PVC) recovery well in the center 
of the excavation prior to backfilling with clean material. This recovery/monitoring well was 
designated MW -1. To enhance the recovery of free-phase petroleum at MW -1, approximately 
2 ft of pea stone was placed at the bottom of the excavation prior to backfilling. Additional free­
phase petroleum removal was performed at MW-l by SSE on 19 March 2002. No information 
was available regarding the volume of free-phase petroleum recovered during UST removal in 
early March 2002. Approximately 3,200 gal of petroleum-impacted groundwater was recovered 
from MW -Ion 19 March 2002. There was no specific information available to assess the 
volume of free-phase petroleum recovered on 19 March 2002. 

NaqtilusPark::c:. NAYY Fafiiily Housing 
Gi6t6n;Cclnnediciit 

',,' ';.; j : j "'!{/".;:: .,"-

Corrective Actiom Plan 
1221124 Arrowwood Drive 
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(.' ... '.\ .... Follo~illg'US1l;ahdcpett61eunPiilrpadt~d s6n 'fetri0\raidper~tion~;l S:S'E irt~tati&~ tWd '4~Hi:;pVC ...• . .) 
monitotiilg;wellsitH:tentiffedas)Mw{.2and'MW~3i'h~~th~ilrlf~tT{!~!~ow'rfgtIial~ntlo~tiifqi1;ttitii~;··i" 
formerrfo'eloH US·T.I,~Mbhitbi1iiigr Wel1s MWS2 'ai1'd ivtW·13 !w&re'h1;stallea W~in\ga baakilcie~ .. oj ]'" ' . 

Monifotlfig well MWL2'wa:s ii1sfaH~d totfi~ soUtl)f(),PI22 Artd~{v66d ~tHfe,ridtl:li')8f lli~G,j ". ' 
sidewalk; MortifoFitig w~lIMwii$'wasii~s'taliell apprdxirtiiitely)2:rH;e~ki'df 1'24 ;A'ft6W\.\tood ," 
Drive. No irtf6hnatloll WaS: ;ava,aabl~'regatClri1g' tfietWelfsch~Bh:s12€;i'sH~;~fiedrntef~&l,r)dfWbli 
devld()pmerttprt56~dttres~v/ ',i,'" ;.<:;~ 'S~;,,1i' . i,,'! .';i'e; ;;,i,·~;,ir;; 'iN';;;); ;; ., i;', . i.' 

;i:.'·h' :' 

Subsequent to the UST removal and backfilling activity, adqitionalenyironmentalinyestigation. , 
activities, inCluding 'instaUationof 2 ad~ifi611aJ inoftit6i tng:wel1s ~na;col.i~stibn)~f·~Ybu?rdW~t~t; . J 

andsoilis'alfiples, 'wereperf6rindl by S8Eln'd oy!REt!0Nliiiaet '~tibc'6ntt~ct'':8 SS'E. 'The tesli1t~·· 
of these'imvironmental she investigation:a.ctiviHes,'whidlWerecb'mpl€ted' dutlhgM~6h'~.tline: .' 
2002,.were:providedin thteetsepara:'te reports 'stibriiitte'd'byRECOr\(dli'2'j''ApHf2d02 cRECON ' 
2002a),; 14 June 20(1)21 '{RE<t@N'2002o);liftd"1'7 :TUly'2002(RECON12bo2C'f: ;,:;d ','~' ":_"i.(.;' . 

Followhlgrsul)misSion; of :the 6nv:iroftlhenlciltIrl:¢e'gfigittidn' reporls~repafedbY REc6N~ithe; Na~y 
directed EA to complete additional site investigation tasks (including collection of dir~ct-pm~b 
s<;>il andj greu,ndwatef',samples' aha' in'stru.iation,6f sentinelinohitoiihgweIlS) aSh'~cess~y't(r ~\" , 
delineate .theextent·ofllydtocarboif cotitaffiination resultirig from the )priwiotis;;fiii~ldi1teleas~ "",., 
at ;122f.1,z4 bow,wood Dtive:These'additiofta:F envirol1'rnental investigfitidn '3:cti"itieswete 
completed during October 2002. ',. ,",' "~,<x 

A complete Sutllnw¥;of;envirbnmental;it1Vestigatibn' activities e~rtdticted in thevicinit}r' bf (bir', . ". ) 
fuel oil release sassoaiated'.witlr the:fortner 550:.gruUst; at;i22/124Arr(:)\~;'rb6d,ih~#lticling those' 
conducted by SSE:antl RECON (March'"Jutie'2002yaridEW(October2002),is discusS~di#,···1 t ' 

Section Q~ .'" '{ '.,,' .. 'if l,',i. ;" (:..1 j i., ,. 

/~, .' 

Nautilus,Patk-, Navy Family Housing 
Groton, Connecticut . 

;;"'/ 

',1 '. "';"Corret:tive'Aciidhi>lan, 
1221124' Aft6\YWo~d bii~~ 

:.) 
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~ <;l-~r~'c- ':~'~'~~~f \i-~-ff::f' . . '. '~'~:'''>1''~s>:f' ·~ .. ;":.':f--\-f~~nH<ip:~_ t> ,."-rl~'i:::.:J.~'~_ ~'y-./"~i ~JJ1;Y"i-_j. :"f'"£,F~. ~ -" 

T~~s ~e~!iWl!RiRY14;~Si'~ ~~rnT~~ .. ~(~PY!.~R~~~~ql~,~h~;1~v~~~g~t;pn;,~9~tv~ti~~. eOJll~~~t~4 i,nth,e',l' 
vlclm~~:f~(i!~&bl;ttiNmJw~pgq,(,~1!?1~m~'9~~£9}'~~X{?f)l?~~rRJS1JmpqnHUTImCJJl~~HsIl!nQgJ~lIl()X~ 
of th~ ~<?w,~~ ~~Ri~%i~~j,~;~m!hml P~T ~1f~m&\~~I~~M~RJlI~gg,2;'li;:r;~~l'f~~t,~~~;tf\~~~~s),; ,;: 
prevI1~~1X.i\g~m~~t~ff~i~Y:m, ~9J~~\q~rt~firn( f.q~1Jc;l,~~~QllW\'lJI:9~ ;~4Yi ~Hp,~<r~,h~l1§Jl}g· 1i1mt!\Q~a:t~d .at: i 
~\~,~1l1!t,M?~W§Rq};?;~p;,r:"i;.>J"c; i':i' :~1 lt~l . ) 2c:" i,i , 

• ( ,\' fl~ ~ ~.; "'H((;~.t ¢'1'-'J-<'")'{{,t 11. 2' '5 "'~'.:~~d {; ... ';: r·o<' ~ 'l~)h;Vf!..-t.t ~', [ <'.; 

Pr~li11li~>~i~i ,#yi~~I}Vl~ptl{~n~~~t\~f\~t91,1~ }f'(ffr€1
c 
~~11lP,\rt~~1~~j ~~p ~!n~l~fJjNgA1;\~t,anat!oQl~qd 

saniJ?1lQ;gf~{ ~"mRl1itHrhI}~,r:~UsJM~,.:l J4~ -:g?,~Il~M)\{~q) dprwg,~M,R;ry~;~9P7'AAstby; ~QON 
uri1~f,> ~W?9>(\~fr~'1t ,tp S~~ ;~~~\qg l~lf~n::~~r't ~~Q~. ,§j~~ i];\Y~stjg~~,i,Q~ ;~q,tAyiti~~j ~9Jl1pl~t~~H1Y: 
RECON included installation and samplmg of 5 addItIonal momtormg wells (MW -4 through 
MW -~) {~~"~'ic;~mr}rl~!8~8{;tJ,9jr~wr ~n1t~~,~Ri1, PPf~Il~~in~17J«~9rp\:lg4';~'1281 {aJiq ,ai'lfl,~)~ J(L,:;, 'j :>):,' 

i_~·;;~·'-:f\\-?-.- nc ("~~, ~:'! ~1·:r4H·(rtJU i·,~J) (~.':~ni'(;:jtr jt-L\:, ;-:i' : .:~~; L. iP'!~):~) ., .;;:, -~:-$fuiL-- ~i~;', 
TRcl mft,r~fi)?~.~~,r~t~ J~;'HJjj~tV:1~}{~t:P~:1P;r~WlYN~-i~Pf\«M~q\~Pijh~Q4\t9 'es~~~s,3th~,pp~~,!lti~J ~f(j)~ c .{ii! \ 
?f~~t!:~,}mRfA~\811.!~! i!Ls.*11DeR{JP:kflf:<.l?'~fn?\!H~ h'yd~~FaJiR9f~,j ijl.\ f~plR~~~qfh~~d)~~gl1ml§l~e;j'. (.' 

~~;;~~~~~~)p'j~~~t~~~f~Rft~~~~:~j~~{~~;rJr~~f~J~~~;~ti.~~i~:!';~~~il~~~;{~~~l~~' 
MW:'lO); and replacement/repaIr of several eXIstmg momtonng wel~fitjiQ~f,e,f~P,1,l,§11'9HnJlg~\~l.}.q.,;' 
drilling operations, including monitoring well installation and development, were completed 
duri~~ J-~? J28}qR~r,)t9)9,t· nPV!;;n~,~~~! ~!9Ft9}?~1,"fqg2ir:E1j RqHect~9',C,~JllPl~t~t~rt?Lg~ ;w,eU 'C'";" 

gau~~~5;m1r:s}lr~~~~~s( ~n9;RmPHf~~N~fS<,lwpJe~>f,~9m· tl]e,!9c~W~JJlomt9'19g, M(~lh!·} r, ; ; I"~ ; 
,.,o::,N~)L:H'l tZ;~ ; .. :j i,~~rH» df~;i;~b .'.: 1'; ,-y.~"·<_c<~.!d<;' :j:\ '._ i;-'r~",~~ ,~,:.;;.-(, "::;,,;'_,XiC c.:. iL~,;f-.;.:~ ~6.:r:J·t~}if;~\P'·.~~}»f": ~t·~~Uj~}(":~·:. 

~gRft~[~nf,;,lrfrll, ~,p,~'1~gq }?~o.WW lqc;(a~I,9;Jl~.,al~ cl~RfFt7q ~D~Flgp}f~1,·; (J~¥, ~,<l.q~~\9.y~"qf,;,<y~~tit~.l1;g i ',' 
m~mmfW~;~f.llsl ~ IM~~; ~~\WVgll! ¥'Y,-l 0 ,a,n4, ~W! J?RPP~~ 1~:I\) ;~/~"'9rl~P(~thfqqg}1{~)ihl ~b~vei ;, 

~1~Pt~fJ~W~t2~~~j~ff~i~~V~9~~!~,t~q,9~~~~~~rb~6~~~fh~~~·.··~~iI~i:i~b;::t~f~!~g§·,j'N, 
rep?'~~~l~'S\'i:~:' g" t:;'~,,~:'v, ,~',;:;,: ;;Il '0; W' r ;::';" ~ ":: ~ ','~ ,,' ""~,,' ~,;, , 
Analytical results have been compared to applicable CTDEP remedial standards, including Class 
GAf~~ 1J>,~H~!::~m, rn,?;qWfM,(w~,~yr~a ;rqK~?i,J~, .s,l!t:fa~~\ ~~Jrr lW~!;g~ipn ,9,t:UKri~~ Jll}9; f~~ig~ll~i,~l~ 
V?;I~~~H~~~f811,y~nf,Wl;1iIW4!~&~,fl:l1Wopt;1~~et,J,4r ~~;:rD?r. ~l~~~. MMG# ,~~qq1l4'M(:*rr\Pt;Qt~c,tJon'.,w 
ctlterI~h~Yie c ~,s!9, 9~~P l?m~}Hn~ \~~ ai~9Wlm~~t~"~ .fr~~r&PF9rfp; ;grg~IJ(lw,at9r;:3:~wl~\9,.~Ji 1i~,sqH.~5.1 ;'1;' 

h°"Yl~X~[' iW:t,~~¥1.\~)¥r,RPR4~a,t~1i,P:fPtx~fl?J}; 8mly!I~:~~ }~~h~ppJI~a,bl,y! .. ~~~.th,~i;slt~( !s!.~I~S§lfu~d, 

:: a~f.~:~~2~ii~:f!!~f::~~~t1i!9~¥df~rJh' !,n'~~t~%::!i~r~~::~~~~~hP;}?;I~ ~rii~:~~:~::~t ., J?,P,I~" " b ; ,Cd', ! h\v \,(j ,i'~ "'<llH,Y, ;',"") I:k c ,Y!l ,":i UL U' "":in , .ic" 'i'.' '\ J I. !c tl;\.',uBP ',." F "'" 'C'Cj Hc,.al 
stilndar~s' over tiine for' groundwater a~;, l~{l~~)f\rrQWWP?~:Q~\Y~, )~,9ps~~tt()~ j\J,~C;~gt9\l1Jgi i: L:',,· .': 
concentrations (Le., non-detect) for the applicable contammants of concern (total petroleum 
hy~r~~~q?t;}§ l{J'ftft1J l~rW~9te,; t()JH~n.~,:~~l,\ylppl1z~l);t?J ;~w;J t~~flt,,~y'l,~l1,t(JBTJr:~] ~ ;~q,)p~~~l{'; I~ '" 
te~J~~iB~!Yf:~fR\?~j[l ,J~vi R:i\ ;,. ;,,'.~! "'.;( . ii'; ':; :: J',l!,f" ,',!, 

, i > : ',::(~,,: . "i, ~ 

• (i. 

; " ';; 'jGQuecthre'Actiori .Rlart' 
122/124,Arrowwood,Drive 
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SSE completed water level gauging and groundwater satnplin~ at monit()ringw~ll~, MW-l, ,! 

MW-:J:; iuid;N:tW13 uWI9'M'arclf20b2: Ithe' HepHi'tc}fWiiter t~g~~lftoili '?'. it~iq'R.~9;rt~bg~:, 
Tlierewere; i1o'dataavtlila61~'rbgatdln!ftliepr~senc~;dl'AB~,~n:c~ 'b[1igttt;rtB]faqued\Ys'tJhltsi ' 
liquid (liN!APL)Jii-filieH~tot1rltl~)i(~'tifit8fiibKrlur8tih~hvat~f sailipf~§i~bl!¥2te'd~t81h MW,~l"" ",',~; 
tliro\tgli~'MW;:;3f were 'submittedl folspMtfttfrlfAIWllytWdl;'IrtC:'OI' Aghw\ai#::~J~~~c~~~~i~~ f§.r " :' 
analysis by the CTDEP ETPH Method. No information was available t~~aiditi~ftlie s~eci'fic well 
purging and groundwater sampli!1;g method." The reported cpnc~lltratiop~ of TrI::I~ i,!1 tHy ~9 ",' ,'," 
Mard~I~002;gt6U~(I~~r~f saillprUt,a~~~W~f9~ina~~~~t~Ft ;(~~ii;~~t~{~W:~!~~~: ¥W~)' tR:' ,', 
4~lfu'grn atJrl1oiiit6fi*g1\\fel1fMW!J1;"Tli~df~~,6Iv~iFphas~ 1;Pl:tcbn~~iftr4tW~S~~p~rte(1~~~iN,iW ~.1 
excee'dbd'lh~{0~DSP' ~ltrssi<:}wJGAAI44 gt~hnd\V~teJ'1?tbt'eeitqri!etHeTjit: f6t 'tP:Fl~( r(J:5'!rilg~t, '; 

f . ~~Hf"OL)f~ _~~ ~Frh)(tUJJJf:- (: ~.-; ~.~-nll .. f5tn,:-":~~ rH:~'.· ;:~,"uFl!lJd~:!crn t_~!)tJ.Hr)LU ,:{\ >~ •• r~" -'.j. 

Under subcdritlact~td;SSjt':REeONi 8bm~ieted '~tlalti~ha1j'sfte liivgsHgittibN'it2ti~m~lidaf.ih~;· f, 

April-June 2002. RECON completed l(i direct-push sQilborings. (I!-l through ;13-:16)911, ?,~pril 
2002,':f2;dif~~iiPh'sI1"s(jil:H6rihgs(Bq~A:ah'lt'B~11;thtd_rigWB~~27lHti:Z~M\Y ~002:1~fid;~i siI\gl~, 
convertfiortru; soif;bbring~BU~&) cd; 13j!T~fi~2'Q9t;! WltW'tfi~;·g#~~~ti:oh1}f'~i2~,::a)g~~tmi·\t\Y~.r~i f:, 
compIeteBiwitHJifC}edptOHe@ ~direbt",pU~h H!randadf~i1t!~a iYiitn:~arp~i{J~F-&~Wf~fds(4r~~~ " " 
eiico&nt~f~d (geri'etaIly fo~8 'ff~gs):('REc6'N>ErtvitoHmentaI\Sthd!¢~;fjwVCt'it}ptdv!de .b9tiq.g';lOgg' . 
fOr)th~Se\difect~~~~;~l~~~~~~~~; . .\\;):m";\')':'i,': ""l'" ;",j';','!' ;\::~~;~:~.~ ,:"_:~,\i'\;,C:':;;," 1 

REC@Nt~tJdfte(Hh~fitliere \vas ti9iIl~ic~ti(j11 :of'f~er 6il'tbridl1~nit(tMIl iY~~e'th~:'WfitJh~~l~.· '_ 
At soil boring I<!'hati~n~ whiCH :ex1iibm~d\~vIH~nbeofftie16ih{b'tifcifulfi:itmh"(Le:: '~isfiaf~l1d7or"" 
olfactory observations), sat1;lrated zone ,soil ~amples were collectyd at a QeRth ,~g!1~.to 9x,qe)pw:;, 
the ifif&rprefea 5gfourlawite! !nt~tf~te(So~1 ~ainpies' \vb~e ; ~t}QlliHtedto:~petftli,l~' ;;~',~lYU~A1:/ )pq., 
for!fPH';afi~r ~is'b"" tJ !S':IEn'vi¥biuhentitl )Pfdt~~fipn'~' ene'" (EPAYM~thbtl41f (.l Ps6if&~iJi~sr, 
were~ii(j1FcMI~Ctea it'Sotln~s13111';{lid;:B::f3': '~lbce pe:'ol€lffi 'C6fitatffiWitf~~' ~i~)iWniiam~f~~_~t) 
these Idcati6iis:,l'Gtddirdwatet~aniples wbre~ ri6't 'Cblleotecl~~t 'the' ~6fi tJriii~ t6:~4tl'6N~~/rk~:~g~( >, 
boring locations and corresponding sorbed-phase TPH concentrations (mg/kg) 'arej;rov'iClJa' on . 
Figure 4. _, _ 

~ ~>'-~:,,~;',~<'-: ~f,~ ,:_!"·-~·;,{:_~>'t,, _ ,U i\~L;~-

On $GAptfl :20'02;" SSE;aH07dt{i!E~ON -tspetiff6 'ififonrltttfbiijricii 'av~HaHibylfl1nJimdili~bit(jifrig:' t' 
wel}qvlW~4'ap "roxirtiatiTy 'i\5'ft'sbuttfof' r24~~~Wd~{j)¥i~'~~·~¥tw~~~Jh~t~8«{ptJij~:dp,~t~~'.' 
housiHg:uiitf'a~d th'es1d~W~lWH18bgfthe'fi61th ~~de! dHhWtbtrd.~~pit~~)~g ,W811~l\1W -4:.W~,t,:~· ',' ' 
iiistruU~aiBy:pntbiffta:2-iW.'pV~\\veW~Cf~eiflMtf\fi~et\~t~~hi~r:yliritpl~:partd\V~t5*c~Y~tioh:p$jng:",._" 
a, bacIcr.ft){!, ?simlIitf to; ;1ihelihgf;Ulnf~{)H'iit~t~ot( ti~,ed;f6rw()tiitotthg'W~{I$iMW~~l~H~~MW~~1~': ~o", : " 
irif~ftmilfibnrWa~!aiVai!~&le; f~garcilng·tti~'wt!nl~dee!1;;sl?e;'~icre6n~d\:~ht~N~I,~~t w.~~f<1~v_~l~Rm~~f· 

::::::::rt.:2;1~~~~~~;~;'~:~~b::::;~lj~~~~:':;',· 
was reportedly repaired in less than 1 hour. Based on discussions witliC~~{}}rPIMlslhgi1Xiifub'rity 
personnel, water released from the broken main appeared to have been discharged to the 
northeast below Arrowwood Drive. A petroleum sheen was observed at the surface of the 
mounded water. The water main break may have contributed to the east-southeast extension of 

Nautilus' Park:;"Navy'Pamily Housing 
Grotoh~'Gonnectidut . , ,! , 

!', (,' U' ,( '1,1',;" toii,~91h~:~pti,o~-,~la,n:; 

1221124 Arrowwood Drive 
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th,xfllJ~rpr~t~d,J?e~rp~RHm::A~p~styP ~r~i;\ Gltcr~j~tC?4;pn)rigur~4'i ,It&pqu14' ~~@i b~n,ot~d.4haNhel ' 
W~~xr,mf:}il\hf~~~}1;l~Y)~~"f1,qYRqs.Mq4p~tr,9\e¥1:J1,1;lYd!"ocarl>()g~,~QoveJh.e. st'!tip ,g(cnmdwater " 
ititerfa8~Aw? tRJRr~li~~dj~.W,y'UJw~t~LmQJlPping'~ : , ""',::' ; i;'!;,;',:' 

:".;C'o i./i,;<"';,:> c·:,;~'~-~"': ",-,',;.(;'J'1 r< -:::~ \~ ~1 4~1~(,L~<tq.r .::<~: !-~':/.\;'.~ " '~~~';j,:':\i ! ,."";-- .' 

Onp June2P~~,~ Rf:qqN,\I,l&:tall~4c~ %qd,i,t,qJl:~~'We!t~',~MWf'~/ t1:ltgug4M'Wn~) u~in.g ,aJtruck~ , 
mmw\~~! W-Wf~i~:,'M~n,\t<;>,{iy~¥w~J!~,,~W1.f) ~r,9u,g4:,¥W~~, w,~~e'ip~taAl'(dtg th,e:tp~ ,ofh~Jib'~ck j \ 

(r8V;ging,fp~tn,~JR~'lft, R~~):, ~n9,~¢re:SO,Q,~,~,qqct'14,~'Yhtp\;~ii~n·, 41.a,1l)£t.~JjJ?ygjW~ni~gte$}n,aJld:f1ser'.! 
~~ef!1pnyS~-\~~~~~:w~ll, Wfl,&"S~Wt};Wd,(W,w.J4!·H9P qfi b~9r9~]{JP Lfl~prQ~iJn3tYly~1~~ ft bgs; So :that 
the' well screens crossed the groundwater interface. RECON dew~lQPC(,4 ~~~:hp.eW;tnon:irQring,<,: 
wells shortly after installation using disposable polyethylene bailers. 

i,;;i!~;; g:;il";':" 10;';11 l;,d;;, '};:i",' :;;; "h ,.,'." ~j;:::.:,:xnq nOLL ',,>i:J U {'<';,:',,..,,' ,,",' 

RE,c;R:r:f;$'~¥€H m9ijlt:'?~l.~1:J ~~V~,~ el'? ~r~Ij{ll\qr ~f41tl1U?»gh.~MW "\~; ;Witb ;an:jnt€rfaC€.;d; 
proQ,y: RnJ ~JW~W: ~9,O~,: ,l\19n,g<rt~W~~pU)~Wl':?; ~Rp'~c;l};,g~ ~.~'ffgu'1}.d:: ',{rl),e "d~Rth4q;~atQ,~;:ranged,' 
from"t.71,\q ~~~!4; t(~gS! k~{\gHJ~~W: <?R~~r,X~q/'flhth~gf<~!l,1).dW;~J~:t;, l)J.telfac~ ~apm(!)J11tQ):1l!lg,~ells 
MW -2;; MW -1, an(f MW -8. LNApL thickness was ~~R9rtx~LaJ.q~9~)11,:: ,at;~7~\flt\d 'QIQJ::in'.?: ; " 
at MW -7 and MW -8. Groundwater samples were coilected from each. well following gauging. 
Prior to groundwat~~~s,~Wp\e\~p,I\ectj!i'A' j\I?pr!9~iWAtql}!i4*5;\g{lf:<pftgt;(\)!1pPWat~tfw~.r~purgell~frOni 
each well. Groundwater samples were collected using disposable polyethylene bailers and 
submitteRto~.BeFtnlp1,A"lJJ}lxtical, :mG. fpf;,; vc;>JntiJ~l prg~Qi(h9gtnPpul}d} CYQe) analysisby,jERA~;' 
M~~h~~,~~6,Q~~l}~JPc~,~,J?Y~Y,~~,n),ij~;Er11MM,eWpdin ,. '.1 ' , : i,"'li', : "n '; 1(;,i, 

',1<1: .~~'r~·~ !,," ~,,<: >-'~e ,'" r~ 21···-~\ ~~;'CJ l:~-\''-':' l '. ;,' 

Total BTEX and TPH concentrations reported in the RECON groundwater samples collected on 
19 June 2002 are provided on Figure 5. SP~~k.~~~1~,~:a~andfMQ'~1Cpn&titU~rtt epncerttFati6hs~are' 
provided under separate cover in RECON Environmental Study m. Exce'tdances of the CTDEP 
Class qN/Jl~,A ~RllP.dw~t~1,"IP,n?t\i9~ipnrHit~rt~Jgrr;n~¥~ JQ{$, mgtLl(w,elj~{;(e:PQrt~d at<111onft6tirtg 

~eg~€r~p~~iY6~4~~g~pl'~I~~:~~~~~!~~~;~~r:;:fi;~::r::~~=r:~:;~~~~:' i'" 

b~n~,~~t J~\ilJlOlll~~fPl~ ~7P)~ .¥W-'j4 ,;~n,~LM;Wf7 I, ~~Pwth,;n,a.P,l;l,th~IfPe ,ape), 1 ,~,4.," :"', , '" ' ~ , 
tnmetliylby~ze,11~,~fim~9~~~wng~~I\M'fT8,,:,; ; v ,'}:j' :, ), \' , . "",]'; , 

:-;q.- L~~,;.\i\ "_~ .. ,: ·'~L .{(~·;<-rt :'·~(~,;.~·:·-;:~<T- <j1~;,:~ i'; lL~;;\:;q /'.. \ ___ ,;'-, ~,:.";::,~ 5}: " 

2.1.1 '~M~~~ff~rH~pf1 ~t~r:a~~T~~:gf;twpyaJ.arl;~1,!t~S.iArn~"""'9~!l :Qriye . 
f,.,~~~~':§~Plt~WRejf~qf:t~b,~r)2Q~~)d'i,j~ .''\f;;' ,i:V,' ;'(' " 

-"_:' ""~::: -~ ;i""<"'.':'H'j { ;"l~~-;~' "Ie,: :;":,'; ~ _1 ~_~'·~i .. ,J 1ff>~-:- < " ~~ "'f}~h '~ .. J; ,::1 .</ i' "t/ ,.-.."';L:._' V\~ 
the 550,Tg~1 '(1i9J.oil J~s,rme,V!9~~lylopat~c!~Q ;t~,~ wesVsQ,\l~l1west, pf ~e utiJitYIs.he,d behind' '~ . 
121ltt~ Aitp:W~99.~~rriR:~~S, 'r~J1l9Y~~;~¥ ,S:W?,Rl1;3 ;§y,nt~m1?~r120Q~:,,$.~E"r~pPrted that the', .,' 
U~T. was, ,i,n ;J?RR~,?,OHI~~t~mh,~ith;~q~i;l~~i <lnff N1,~)1;>~~i9,Ql<;. ;,~yt!RJ<r»~7gnBact~soU,was obserVed 
wIthm the UST excavat16n from approxImately 6 to 10 ft bgs. Dupng,tbe:;{JST.reIUovat:proeess,! 
SSE completed remedial excavation at the former UST location over an area approximately 10 x 
12 ft, ;fWW g~oupd l~~a;~~JOi'flPprq!lJ)l).,atjqlY; ~tlQ\ft:hg&,\~';sSE:reported that a~proJ(iiniately; 16 tortes 
of P~\~pl~l!w·;imp~c\~d,s<;>i~ ;Wa!), ,~~,c~y~~tr~AQ4J~mpveflfrow the;site tluringUST retnoval' " :, 
opera~fmJr~'i' ' "':; ',' ,:", ,0;; :i .'; i ,~) ,] j ;,(U' ',<,',;, L I' "L ,d!!'" ,'1(', 

" ; ,': , .! 1, ",; - "-1, .J " .' ~ ;.' f Y ~ "~ 
, , 

B~~.<;J.~Ol?::,~ ~qllfimwtory .~Qil ~~,»p.l~'~QU~~te<;J.~{rp~kth~'0,ast/northeast.walL6f ~ejtankipihtlrav " 
repq~~4 (T~H:,c;lt: l~"o..sA~1pglkg, ,thIs. .'~id~;~of,the tank"pit ,was;~(hexcavated( on k@ptober:2002;". 
D1l;r.l,ngJlii~, ~econdr~m~dial ~)Ccavatio1l p~~tC;>9:j$~E;rePQrt¢d that,apptoximaUHy'19.5 tons br ' ,,' 

: i,.' ' -, ,,' '. '. ' , . <, < , " ~ • 

Na9WHS Park;;:NftyyJliuriily Housing 
Gr:6top, '¢Qnn~<;:ticut " , 

" ; ", ,,<!:Qrret:live'ActiotiPlaI1 
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soih~ete\te1rtbved(ftoih titre"slte)\U sh6ultlbe iidted' :tnafasign.itidifif'~m6Unf offhis'~di,1vblt1nie' 
may ha:¥ei'~onsisted()f'de~Il'fill 'fuaferial:previduS1y:*~etl'as'biicJ(fifFfoIlowiiig'tIie1ifst't~lli~di~ri 
excavation. The excavation was completed in thB tltie'ctr6nof tli~;8t1fity;siiea(r~m g'ioitiftl: ':;;, : 
surface to the top of abedrock ledge locatedat appro?,iITlately 6;-8ft Qg~.,S,S:E r~p0rted th,at a 
layetofrpetr()letlm:lnrfjarlteU:'soil!t~hf~fi/app~'~\'retrto\ti6t§~tdhtt?aj'Wl{I\ ru~lh#; w~slb2at~doll'; 
'the:be'c)ttocRletlge:ltn :a.tHiye'r:'lfp'~toiifu~t~ISl '1 -ft~tHltR:'. (rrgl'{He;'~xtWnt'pbss181¢,;{Jhi~ '!'mpal:;ted:JHll 
was;retnoveddutiligvtne se~0h*d;0xc~vati8rf\yeiib'd! :''lI6WeV',et;:tWe !~fidrit~d(ttie fe~bijyli'fibWw~~:;; ~ 
litriited by;th~ pr~setlte 'of the'ltfility isHea;;:slrf&~rJrfH~risoW rem8v~1\~6U1d 'nave aiidetmiht;d the 
concr~urjsUih'supportiftg; tllesnec['!i; 'V,{,:i':'ol'< ~" ;:''' 't TU~)" ' ,,', ',,": " i 

, " ~ ;2JIt ~:Y: . ~ ~ r ~~<)~ L~'~ 

SSE terminated the excavation process~est/south'Y~st ol !h~ utilIty she4 upon re~ching l,iwits, 
that:wiml~Vp'OtetrMalIylihd~t1mn'~({h~~lYldl jouhda!Iqli~l.~SE' f~p;dii&cl tl!~t'~ i~y~t ,trf1i~ttbt~uhi~ 
satu~ated;S\}il!'apptbxiihaf~l:yi lFjjJtHie~ reYlllifnecr ~fl\tbpl dfffie'1)t!9i~Ck;' l~dge;'b~IQWlh~ qilihy , " 
slied,'fQt1ri~atlWil(;~ g!ofrsift1pI~§;eo11Sefea'ftldn{jtJ1iSjihtervkl; ~fW ~rtd~'7"ft bg~!i~pbfted:tPR at, ',' " 
6,18JrritigM~;~~~::~~:T82jm~¥/~~{~~e~!~~~~r:~::~,':~,~;'~~i':b;fh ,J~~~:;:":/'J,;' \,;' i",' ;/'Y , ,,/j Fi 'i' 

2~~nSIIDJV i[NViES'F]iW1\fFIONSi~0MPtETEB iB¥~A fdeTO:BERr!ZijOi)iib \i;" 
l',hTb L.)ji~~'~Jit~J l'f'f';\fj ,-::'-)~J!JH[:'~ T:~L~ / ~.J 

To Jrtfth¢rldeHtieate ffi~-Jekt~t1tl oFlJetroleiimt irt(p'a~tg~~~?it~~~g'iocina'Y1ttet'*e~tilti9-g,'f,tdPlJ;, , ' ' 
historic fuel oil releases at 122/124 Arrow\vo0ll1JtlVe;'EA.ieoinpIeted,:addhidnai envitbtlnibifta:l" 
investigations during October 2002, as detailed in the following sections. 

~J <) ,::<-y1;,: ,<' j-,J~-'!t}c:< ,:'.::JJ C!: ~!"-~ •• ,.",.~ ~.~i~ .. ",;""':', ~ ().«;~ 
,',~ ' .. ;". 

2.~d:, Birect"Push Soil and 'Oroh-nawater>SiifupllWg;,: < " , ' ::t1;' " 

'''''.'' ' f ,<i;T~ t \/hn ~; ':~,.:)<. - " ... -" .-,;'.-:' 

fi,)li ry':Qctober, 2002'$fEA>tomPr~ted ~iH~cv~push;Bbtii1g~ BPtl; t~rbtighDP2;1; ~Fthe, 166:a,tl<tit;: '.,',' -" 
. indiaated ,On: Figure 4. ; Ea:olrdiiecl;lpusl1' boriil~ waslfrlit~llea. ~y ;a:geQI¥bfj~~· cOl1iractot'X~quifer 
Drilling' ahdlll~stiftg{:Irlc~bf Tfoyj New;\noi~rtu{det:tl!te,6e 8uQC9ntrJdt,th'(tEA:; rh.es()lf, 1J9riftgs . 
started at groundsbrf~ce't~l'fidfwef~jad"fln~ea'tBrilpptokiWlJ!g1Y.'1 i~>f5'R bg~ of ~ntirh~Mbci( Ot 
large bolder refusal was encountered, generally from 8't(fHfrHgs~'TRel~fi13sdffJ8e' s'6fl :.;" 
characteristics were recorded and screeneclusing a photoiol!Jz(ltioQ, (PID),~s.wel1 as vi~u(ll,at),d. ", 
olfactory indication;,'Satutateotz'ofie''S3ii:'saMpfes Were'l-:8n~~t~diffonr~;id '8 ,frH~~ '$lfib's;'lhis · , 
depth interval was consistent with the "smear zone" and ft~i~l{sct~'efiiilk~'irieiMlfr~Meiits''ihdicated 
no discernable petroleum contamination. Direct-push soil bpring logs fqtJ?,I;>-J thr<;>~g~DP:-,7 ~,'i 
providedrifi'lAppertdi.~;~::iSatti,ratedzb~e\~oil ~ai#P'l-es~~~re ',~og~~!~~lro?fjp{~r~~~:.pu~H "" ' :' , 
acetatelinefsu'sifig idfs!fc>sabld; ptelcleane~ 'sampling eqtiipm~ni'/G'toutldw~te{samples 'rete 
collected, at'eaeh' dir€ct~piish isbUhofiNg 'ldcatidiius'ing 'it' peli~t~ltlc !p4rtipi:wi~Iidedj:C;Jlt~d, '. " 
diS'posabJe:p0Iyethy1~He'fli15ifigV 'F\ il (il U,' (;{:h:;'W/, , Ii'; c,;;" ,,;: "i " " 

"/ C' t ,; ~:dF: i ~.-; " ;i~~ j > J,;' ~ -r>r~i;.UYt ~)iiJ -} -,; ;. E~ ~ 1 J.-

D,uplitht~; soil. and gVQundwa:tet (sa,n1pf~S:'wete!c'8IIetct~cf }rtftlirect-.push'-Hottfigl)p13:1 'T6 a'sses~' • 
the potential, f@rtoalaminatJon: uut'lug''Sahlplell'ansjJofti(,f trip'bHlrik satnpld wasj~n1Hgzed'With' , 
the groundwater sample delivery group. The soil, groundwater, and trip blank samples·W'e¥J"';:; ,; 
shipped by overnight courier to Chemtech of Mountainside, New Jersey, a Navy and CTDEP- , 
appr$i},v~ddfltioratorly' €Efivironmehtalrllab0riitof,yNn'hlY1:idhlPf~gram No; 1137 6). The~.Qfhind·:: 
groundw.ater"s,amples were eachanal:Yt.etl"f6t:VQCs"illl(jJ,~MTBEi by· EPAttMethod 8~66B'~R(l'tdt 
TPHs: by ,theC'FDEP ETPH'Method.: ' The;ttip blanksafilple;was ahalyz~(rrorVdCs iand MiBE . 

Na.utiluSPark.,-; Navy:Pamily Housing 
Groton, Connecticut i ; , ".', 

';1\ '; :"::cdrt~dive'Acti(ji1.·Plan: 
122/124 AtT6WWo6d Drive 

() 



() 

,) 

EA.E~gi~~~ring, Science, and Technology, Inc. 

Project No.: 296.0103 
Revision: FINAL 

Page 9 of36 
"it ;;.,d .. >"" "·.c.- <,;Octo~~r2003 

~ 

by EP AJvlethqc\i~~6Q~:~; iAn~.j;ytj~aJ djlt~L:(¢pprt~4: for: the- dire.Qt 7pu~h:s(!)il; and grou'ndwater.'ci); '.~ 
s~pJe~i~re .. &l}rorn:w;i~<?fJ in(;V~Qles,J"i(,lll!:LZ,~;n~spe~tively;, 1. 'J)he: laborator;Yl dhain,-@f.[o'lfstbdyiand') 
F011l}.ldQPllmYQt~}ar~pr<:wid~d,illAPpendi.~.'.E;i.i ,()"i', ;1', \ .. : \ '. 'i' . ,';",;i; ·Li'';;';' 

> i 1 , . ' ....... ) ',.,',_~ ," ,~. ,'.' ,f,. '. / ~ __ ':_>.,- , 
'-~<'[-':'~{.Fd ~ ,J'. U;':'!J.~)iq!,~Li:t ."'\.,';; t' ;'d )'.-o"n ;:~ .. /u -:, ,_ ~ 

The di1i~wt,,:{':Y:~h~Qi1:p.qf:ing~·MI~~e!jt).~tall~d,aUl(!)wngradientilocatidnsto the'interpreted·exfeht ic 

of fu~koit l'iqntaIJ;Ji~atiQDxe~ult~l,1g ftPIIl,pty\dous re!easesab122(l\24 Arr(l).Mh~90d; iIDliive\!~· .ll -,­

Djn~q~;p'q~~(~"9U !kPfing, ;oP:,;t*,~$:.~lsP.:ib.stall~dtQ··asses$'lp<btential ,migratiQl),:pf qi'ssoliVed4phase i 

petrole\lm-.\4MgrO'l',WlQQP;~,fq:»1\,fu¢ fOlJJl§rrfue. !oil MSl'J0Jl}-ated}betiind 1131rni35. :A:rr,owwood' . i i; 

Drive. Similarly, direct-push borings DP-q:anc;l Dp.:.;4; semred~to'ias.sess potehtiaLimpactsto·th~ 
subsurface from the former UST located behind 1411143 Arrowwood Drive, and direct-push 
boring DP-7 Vl{fl,s, ~!l~~i;1l1edJQ ;a.!ts.,?ss.(zoll9,itio]ls ,d.ow:ngra.dientfromthel.fdrmerltJ81Hb,ehin& . 1. 

qJ/!~~'MQ'WI~()~q:prlye' •. ~J.'~'" ."J" n·.,,·,;;1 ,," , 
'i"j .~~-;)}I(!q~/: ~::~_} , /\.. t :<,-:' r'o'~ ··.i:--~:· :-'f' :~d ;\i~< ". .,:~- • 

B~W~9iHI}; ~i~!q :9l:>~~r~a~iQ,ns ~mM.~I(P·lSC(eeQ.jJlgi,Jhe(e Were:'fio. sigiIifieaJilt JindicatiQns !o£f~J.lel;oi1· .. , ... , 
contamination reported at any of the direct-push soil boring locations. ThiswaS:c9pfirrnedljy,,· 
the analytical data for both saturated zone soil and groundwater samples. There were no 

_____ ex~~daJ1Ce.£;9L tM+.-Cl'D]3P,.Q:lass ,GAlGAA !pDnutan..tmobi1ity...::..orlresidentihltdireCLe~pO"sure.2~:-,"--i'-· --­
criteria for(1)PH~ (bP,th" SQQ 'mglkg), indireJ~t!pu* 'sqil sampleslaollected atDP-;l through. DP .. 7; i 
wh~~b ;f~port~P; QnhTi~race:coQ.¢,eJ).tf:a,tiPJ1SiOf :'FJ3;Hs: at·a: range 0£:5:\9"'9 .Giiiiglkg.; ,'Fliefb ,werene, : 
detectabre concentrations of VOCs or MTBE in the direct-push soil samples. 

There were only trace concentrations of petroleum hydrocarbons reported for direct-push 
grp~t;lQ:Wilt~)j ~~mDt~~j~ollyet¢dia~:.E>r~t ·throtighiDP,,7; "Benzelier was:tletected-at' concehtratioifs' 
sl!m~~ !~bpv,~JI,1~~ ;~It:OEltGla.s.s.rGAiGAA gropndwa.ter, protectidn :criterialat:diteot::;pUsh ibdri'ngs'[ 
DP", 1 \~l}d ~P,'t6:1:J:hete,;Y,V;ete.'1l9; qther"e.xceedancl:espf the,0TDEP ,elaSs[GMG~A··tt(j>Uhdwater·\ 
prp,t~c~iQM e(itHi:lil J~p.9rtedlh.1 ~4~g1"Qundwater s'amples';iDissdl;ved;lph~seTPHsw6te;derecte&':" 
only aLdil'e~t-P!J~b}:Q9rjllg!pp,7h(a8<Jcl,nglb), belowi, the ~orresponding; ffi'FDBP (tlass;GAlG.M\:\~') 
groundwater protection criteria. There were no exceedances of the CTDEP surface water 
pr9t~~tiop:pr re~id,entic;tlv.<;)1a,tiliz.ali9n criteria.. ~;-"-;),.' ., il~p:n ":'. ':,' "~ , 

" 

11: ' ~-~(1!, <,;,,' >.:"\ ~)t;jd ,,0 ~ 

2.2.2 SuppJ~~eQ,ta,l is,QU lB.,oriJlg,SB.J ,,,., 

SSE has provided preliminary analytical data (CTDEP ETPH, mg/kg) for excavation sidewall 
and tank ,pit!b()~tQlnis.~U ,saIDPlesrqolleQted;;followiUcgr removal'o£';ruel ;oH'US';Fs pteviQlisly lo63,te€li 
behind 1221124, 1211125, 1311135, and 1411143 Arrowwood,Drive:., Whese data;rar6'pfdvlddd'6ii'A 
Figure 4 together with the approximate extents of the UST excavations. With the exception of 
the fuel oil UST excavation at 1221124 Arrowwood Drive, the only confirn;latdrYJ,soii S'ariJ.plet" .~. ;'. 
location at which TPHs were reported above the CTDEP Class GNGAA pollutant mobility or 
res.id~ntiatg~re~t,~X;P()StJt~;Cflt~ti:ai(b(i)th'500,m~g),waMhelwestlriorth;w1est"sideWarli~f;theBSt!. 
exc,~~~ . .ti(j)n1Q~at~d ~¢hin4 ilZlI'1.25 ArrQ~~oo:d Drive. ;,Whc',reported t'dncefittafieni {)f:TPHla~ 1'(.') 

this sar~H~Hng IpcaUol1cfartged,fJ,lorri,6jl8Ibto'Q"gi;f1821 mg/km} which is'indieatiNe''of(soi1'pt)'tetl1ially'; 
saturattid,:\,Yith.f1,lelQil,;\ l\" :f.':' 'n}:,W 'T;'; . 'J'G,ii'ld \ .. ! :/\ c·rr)·,} ::nil/ 

N au~ilu~ir!U:k-N I\VY :paniily Housing 
Gr,oton;·Conl}~cticut . ' 

• • .(':: i :(1:ottecuve' AdtiOrliPtaii 
1221124'·AITo\VwoOd·Drive 
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As di~oussed'abov;~,isom andfgroundwater:samplescalledted; at' Qire\:itt;phsli"b\6titig'~p;::1oil 
7 Octob,en20(i)2Yseeri1e(ht~'iindioatet tliKf petit51eUll-ihyCliocarbdIis-ifAa "not hti~rated fronYthe bST 
previously located behind 1211125 Arrowwood Dri~verTtYfuither;a~sessp'otetitiiIr-Mu'Mtitfa:ce -
impacts directly downgradient from this former UST, EA completed a conventional soil boring 
(identified )asjSB,71D;on'~ O~fobeld002 using-;,a; traekgn1otHltetl: tlFi:1'H'ig:operatJd,'oyi.Atqulfet? ,j;' 

Testing and ElriiFling;,: Iner~df '[:f~Y; New _¥ork: Soil ,botingiS:si I; ~Ils;advaficedi10'9' ff'I)t~'atltl i 
was;cQp.tinubust~'logged,;al!:d·sdreetre'cl,;W'ith,aiPID;byIt11e;EN;field\ge'of6g'ist.·iFi~IM'obgetvafi6iis ; 
and PID>feadings-c'exhibiled no iihdic-ations16rfuH '6ilcohtatfiifi~tidnJIA' satUt~t6tl"zt)fieis'(5i1';; f, -

sam1i'le-wasc~lle:cted:from ac;deptlnirltetva.1 d05'8 ift:ogs~n i 

2.2.3 Monitoring Well Installation and Repair 

DlJr\1Jg!\~~l!QQ~tOb~;'~~02, ;EA'lnstalled,tWd.Se~tin§Lmdftitorftf~:~~~~~~,~;~entifltW;as' ~19' and i',) 
lV,QVrJJ~~ ,dQ~ngradientto the inferred; direction; of gtQuitdwate{fl(JW:rr6ti{!fief~ei: 'oil: ~ource'~r~~ 
lo~!!~edalQ,11g;M~wwOdd~i~dYe':UNlififtg.i this ;peri0dj·EA ;also i replaced11ibffitofing well MW~$i" • 
with- Jl~ ]JeW, 2::;in:!illOffitbringlwelkicllentified,as MW .:.3R atid! inslal1ea ra)rleW:2~m.. "S~ft!e'ir ant:Ffisef, 
(id¢ntified~ilsM~V;.lR}with.ip the.e*isting lO"inrw.ell ri'Serptevi0tisly,designate(VasMW~1;;;fi 

~_.::;,>"-~ .", ·~"i ~j t <:<:;::'_~: ~ _>,~-L"(_~-~--, l!,_-" " __ , ,i;~ !:~~l:.(.-.":. ;-~.:~C: ... :-:1f(:; 'i~'_>;i .. j .;'-;." 

Monitoring wells were installed and constructed in accordane@rEF~gUideHnesl{"~J$. EPA' 199t):~ 
The monitoring wells were installed using a track-mounted drill rig and drive-and-wash methods 
(with 4-in. inner diameter casing) through the overburden tocoin,pletidfi }depth:0r'uiitil:yqH~~ 
encountering bedrock or other refusal. 

1:': '" ' 

~:Aj also Q,ompleteq repififs! to the; s'urface;casil!gs@pB~isHIig'fluSh;;fIiotif1ttft0nitorihg'wens: I',} 

MW+2dau4M,W,:4was .. ,desefibedlielow.;'H .:- ~\;;! l'in ~'dr i,. ',;" \~, 1 :. 

d '- ',": 

".<i G ~o>J<$> <.~ .' 

Dlll'i!lg~i1JsJSlll:~}ipn)ofm0nitQl1inglw.ellsjMW'''3B:~\~~W~9(ai1dMW;.;'10,spliv:.barteJi:samplirlg'wlis"; 
cond\l,ct~cJ.'pv@ri:Z:;ftintefY:aJs for',sotl~chatacterizati'0nlputposesMid\atialyt1ca}i~sample'c6H~ction':; 
S@jh,<;l'-?a9JjRtH>nslw~re:feQQxded in, tne' Q~stgnatetl ;'f,i'eltll1dtebabk1antl l(5Q,1iQ'g'oEISoil BoHnfg~"" . 
fOlms (Appendix A). The soil borings were described in accordance with Allleiioah Soci~ty·; 
for Testing and Materials Method D 2488-93. Soil samples were screened in the field utilizing 
closed-container headspace analysis with a PID. 

t{~iIUjll~ ~~k~-iNavyi~ainily Housing 
Gfot9n\,90nl1e~tiout·· . 

;" '" "Corrective A~{idllPlaii" 
122/124'A:trowWoddDrive 
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Sat1.lfl!te4 ~9tle.~.~QJl s~ples; w~re: €.Qlle~ted{r~m,the-depthjnteryaLatwhich.lthemost,sjgnificant 
indication.of ~peJrqleJ.:1,:U1ib){<;lfQqarbQll.qQntanril1aP.ion was:..observed {J..;.9' f~ bgsatMW~3R}QP from 
just below the groundwater interface (I.e., center of the "smean:zi\lne'~)jHhere was.DQ discerilable 
petroleum impact (6-8 ft bg~ at MW-9 and MW-lO). 

The soil samples collected at MW-3R, MW-9, and MW-IO were shipped by overnight courier to 
ChemteclM)fMp\l;Ilt~iJ1s\de,; New,: Jetsey:f6t. ana18sis. ;[Fhe soiLs'ample,s ;were each analyzed,for . 
VOCs ~JldMTB,E: by ~PA\MethQC(i8~69H;:and fQPTRHs'by the·.eTDEPJ~TPIDMetlioti. 
Anal Ytl<;~!:da,tfl, 17~pmJ:e.4fQr .the S.9Jl,s~lllPl~s, are;pn;wided,inTabl«t: 3,,; The.la90ratonyehairi,;offI . 
cust~~YlflQ.!ii f:qgnJi4~c?\!tn~nt~ ;~r~, pr$(j)Njd<?J;ldn",ilm~tldi~'~';f L'. 'q, '.l i,'/.< 

;'l] :J!-,' ;.,'-:(;';: '{,.r(J~',~(j /;:';(;i;_ >'?"'~'«~c!!() f: 'f~-' ~<-;d~~i. )~;f 

There 'Yerj;( ;Q.Plr<iRqt1~4;~QlJ.c;~ntra,ti(1)ns;J;~f; y:~e~/;qrjM:r~~;ip.ith~ ,solI, samples1cbllectetl 'at L 
MW-3R, MW-9, or MW-lO. The reported con~~lltmtjJ!!l}sjQfa:PB'S.JangedJrQm'64to 67 rilg/kg, 
significantly below the CTDEP Class GNGAA pollutant mobility or residential direct e](posure 
criteria for TPHs (both 500 mg/kg). '~':'j,' "" 

:"J ,;,2; :,~ '"'; ,~L; i n': ' -
t ~ .,.r' -

Monitpri1;lg} w~~lls" weIe. iLlstalled 'llsingrrtew;PVG\riser;cilsing and, well, sctyens} A Material WaS 
delivered directly to the fieldHrt!paoRiagil}gifroth fhe:manu;flacturer) 'After the borelroleWas·drilled 
to completion depth, a 2-in. inner diameter Schedule 40, threaded, flush-jointed PVC riser casing 
al}Q~tt'l9.b~<il tS~reen w.e(elsetlthr0.ugli!ttie);h,,:im i;Iihen diarn:eter:'clising into'the' odtehole:' ,The' .. 
mQl}it~xi1}¥ w~l1aw.eJ;~.opmpleted~wi.tlh\¥tdJsoreeIi il1tervals)between51 atid.'f()ift in ;lertgth; " 
SR~()l.H~;:screeAlengths;and,;intetvals. (arie,sh0Wfl)on:Nfonito1iin'g~WellIScFre~atie GoHstfiI~tion. ': \ i,. 
Diagraw~}(~pp;~ndi*Bj).:·;MqnitQ~irigfw.,ms wellecomplete(:l,with,~O;O lO.;ifl. ''Slot screens; and ! ,! fit/) 

No. Ql§@slJfiHe.f:me{iiaf; ~;,\h; dew: 'i: . • y;;' !, .. ",',". j \[:w:: ,', .'.: 
~.\;f'~_ i'..(\C .;' ~h \~_ ,~ .. - .~ ," '.{ 1" '~ Y:L~:~'"J~~Y:~'-'l~'~, '-.. ;,I~ ~'.- !:';-"'\': 

Each Inewly ins~~lled\,rnpnitQring wel1, Was.'completed (atnthe :suf\j1fe~jWith:.alflrish..:mounted, traffic· 
.beru:\Ilg,~,.8du;'f~iaw~ter.f12tim~giamet6rfin\fne;ease:0f:':hi0nifbrlfig·rW~ll:MW'.,;lR}proteGtive steel 
ca~iug tha.t:w~lgr9cUt~1j, inplaceiw1th' at cemeb,p,€ollar landlQolted::eapr' <lJare Was taken to ei1~ul'e' " 
that th~dprQt~9ti~~1¢llJsing,did nota~xtend into the bentonite chip';seaVarld bbnipt0li1i~e the ' 
integrity oft4~4P.Qn.itQr.iug\lweU. ,AMhe, ground~ sumaae, the.:eenierit!formea 'a 2ft x 2 ft, ": \. 
4-in"thi,~.k:l9,~IlQr¢teiPa;d"!$:10ping{outward!~round; the,well:):JAn"ihte111'aYgI'Qutcoliat' wa~·:placed in 
tl::le,al}nu,laxispa!'!~J\1~tw,eet;l,th~\ inrief!£a~~ng: and;ffie otitebpr@{ectiVelsteel casing frbm belt:rw' the' 
frost line to the ground sufface;vTheiw,ells:were.rptovi'decf;with'exparldable,weIliGaps artdbtass 
locks (keyed alike). 

(') :. 

Soil cuttings and drilling fluids (including decontamination, development, and well purging 
fluids) W~!le, ~QUlaine.l1i;z;¢d;in lJ~SwQIfParttiIent)Qf) Ifransputtatiotr-"ap.pt0ved 55-gall tiruins !;:\tid; . I, ' 
stageAat~e[~ffsit~\~esi'gnated' staging area {S:elWicebeocy Road mepot) fatth~;eJid' ofeacwaa:y. ' . 
Th({cdfY1ill~cW~:t;e!1abelediand',stageddfifaccQl'dahcel\\dth?'a,plicalMeista:tea:tMfeaeralregul~ti6ns. ' 
The drums w~r¢{telnQMed)foF;disposahon;26Noveml)er2002 by R~M.J ones atidCompany Inc:, 
a licensed wast~;~i'Sposalie(])ntract01i:" Steam~'eteanlngbftlie'dFill tig;drillirtgatigets, . rods; ',S'plit -: 

, -~-,(!>:>~{ .. I ;~~.l~' :,_.t:'-~· r;' . i "~ );"j. ,;;' ' .. ", 

~a~tilY~ Pm:k:;;N~YY.:FamiIY Housing '. 
GrotoniJ;onneC~!9ut,); \.'."! 

Corre'6uveActioh Pla'n: 
1221124,AtrowwoOd Drive 
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barrel sarnplerspand iother dowhholatequipmenhvas rperfbrrtied prior to'tiseat bacn tJofing 'arid" ' 
after the, dOinpletion of'tlie(fitial boring,aHhe of£site decontamination fpad; T0c~ted'at the ,~ ",' ,: 
Serviceberry Road Depot-staging~area:" ;; , " " ' " 

2.2.3.3 Monitoring Well Repairs 
'"" 

Repro.rs to/the surlace' casings \offlnlOnitoring ,weUs:MWiZandMW';4 were petforrnedon 
9 October, Z002~ '\!An '8Uii:tlhlriiefer iprQt6ctilvl~touter'casHlg"'(f.lu'sh;;ln'6dnteQJ ahtl2fiX2ff: ,i' 

4-in:.':'thick'cQnotete,pad}slopifig~o'utward'ar0undthe!'weUwete ,instailed;Sifuilafld tlieil~wi{/' 
installed monitoring wells at the site.A.n,ihfemal,grout'coHatlwas placecii ifittHe1mfnrtlar'space 
between the inner casing and the outer protective steel casing from below the frost line to the 
ground sutface~' ;Additi~nally;,morlitoHi1g w~lIsM\Vi2 iurd:MW~4; were~~iich ifitted~Witlian ,'" ,;;, 
expandable well cap iiridbrasSi'}dcl(:ftkeyed.i alike);' ." ' " ;; " ' f ' 

'~ :'.. ,'; ;,' 

2.2.3A Monitoring Well Development 

The newly installed monitoring wells were developed betw;een,t(hindUI5'~ctQbet<~002;J; 
to remove silt from the well screens and to ensure that representative groundwater samples could 
be coll~qt~d. "'N.Hmjtoring~wellsfwere 4e~elopedifot'a:inax:inr!lm;0fI2~h:ouFs,:an(lw~ter quality;\' 
inoicatox: par,C}lJl¢ter& Were monitored cil'urJngiw.ell develqpInerit 'aQtivities) ;.1[1,+ I',,) II ; , 

~.,:'~ '"! ". ~ \ . '< ", ;~<i'~ ,'_ J' '/fJ-. 

E~chm,Qnit01:ing"Well.W:a& lalt~~ately mechanically sUl'g~dwitb 'a'8urge'block and"pUmped~blear' "~I 
of sedilll~nt,*itb ~llpeJ"istalticfpump;laareiwas takenduninglsurgingJtQfensure.thatflow :Pt~sstites · ) 
withip.~b~,'Y~ltc~singtaJl.d::S~re,en¢4:,iIiter,vabdid;not\cau'se~implosiotn6fthezw~1l)scteerr;)Suigil1~;' 
continl!eQ: u;\ltillitHe, or, no seoitn~O:,t;eI\ter&q:the ,weIJ~f E@Uo'¥irigsurgirig,IUie>tn:@t1itQrirlg'wells,i ;.: 
were continuously pumped using a Geo-Tech® variable speed peristaltic purlipa:nddeHioated: /)II~ 
polyethylene tubing. Temperature, pH, specific conductivity, turbidity, dissolved oxygen, and 
EQ. ~~re monit()(eQ:gnJ;ing: pUlllpirtgLat i.8illate :~60n~,reading per welI-easingi:vbltihle:removea;'·. d 

W8;tet q-qaHtY.9'!ta ;w.ere;tec(l1,'ded'QhlEielcl;Re.€0r€i '0fiiW elbIDeve10'pmerit ;fbmiSi(~pperidix (~)), 
Tu,~~J,qjty WaS1l.1eas1,lr,e(!Lwbenl'the: sampleiwas:15roughHo:the,siIrfaceJ I J?umping,corttiiiuecl"ufitil'" 
parameters'hl:!d; stabUized (cblO'pe.rqertt oh;ange, between three consecutivesr'€iatlirfgs)';analhe" 1; ,(' 

turbidity q~d. not ex.ceed.l OinephelometricturBiditymnits" orifdta maX'imufh)t>f:Q'li0Urs~U '{J :,'.:J' 

MQnitQrjJ,1g wellfqe,vel~m1J:ljen~ fluids;WerelGontainerizedih,l?k8.;ID~p_eht'Qf~q:fansportati6n;" " ' 
apprqyed,5S-gal.c;lruI!1s thatwereistagedfaNhe, offsite[d~signate'd'stagrihgiarea; '~S6t¥iceheiry'Rbad; 
Deppt),1miQf tp. 4i$'Ppsa},on26 ~Qv,elhber.2002;.~sdiscussed(above~i\b" ;, j' 1')' , ,;,'.,,; , 

j -,". 

2.2.3.5 Surveying 
- '~·r :,:~\:J;~; ~:f~E; .l~.~i~;~L,' ~;:' " .; >'" ~ i~, J i ,~ ", !.:, J- '. ._ ~ " '. _'." • _ , '." ~ 

The nt;w1y !llst~ne4monito,Jjin.g:fwens;;tber~e~istirigJm(;mitbril}gwellsl soHbb1:irrg;S]B:t.J ;}afitl !, I',;. 

direct,pqshbQfings::Q1?;. li,Jl1rc':Wgb PJ?/7 'Wetel:suiwey~();;on; l":Z\~ctoberu2(!)92~1:)y:.the1Bbffgi6vanni; .' 
GrQup,;rnGP"rpp,J{~t~~tQt" N,ewing(;;;l1;,· 'G0Vl}.ectiput, a State of @onn8cticnti l;i~ense'dHalfd{~rufVeyot. .~' 
Horizon~~l. Rq~itiQn~'Y~fe l}1ea~u,r~d to'~.bfkiElevations ,*,ere(meastitd'dJto)mQrOltff{i ::,.' . 
HOX~?i9P~N .c~>Iltrols wefe;reported, ~ased~(»nthei C;onhecticut Plane'Goorcilinate-ISYstem/ 
Vertical 'control was established in accordance with National Geodetic Vertical Datum. 

l'fa)Jtilus ~ark -.;Navy Family Housing 
Groto.n".Gonnecticut '. ' 

".'{ ", :in;:~(;rre~tive;Actfbn'Pliifi 
1221124'}\rt6wwbdd DiNe 



CJ 

Project No.: 296.0103 
Revision: FINAL 

Page 13 of36 
",;"'!;' ,; ~'i;" ,.,>" "" ~;O()~QP.~r2OP3 

~ .) '<~~ ,)'. ~,-, '~~'~' I~):~:"'';, ··:~'<J~)~}l·'~' .. :";_-\~(·:.~,:;·, ~-\,.' '-',}~ F?-t 

During 1~' ~p~, Affiq~tob:~1t)tPQ2, F:l\;.C?]IFS!~q,g~QlJndM'i~tSmsfIDlPt~~,,~r9m9,Qf; ~ O\stte monitoring 
wells\i99\Uqiv~;MW ~,l~~M)Y-~l ,MW§~,&,; ~P MW \~Jhr9Hgh"M'¥ ;.1 Q. ,MQnitQrjl1g,w~llJvr\M;:A 
wa~ 4ry ~~~!G9ttlJl.J)p,t;b;<? j~aijlRleq. , P~i<?r ~Qi sa,tppljJ,1g~ e,~~1;l. won,ito~itlg :w~U~wa~ga1}g~(,tto· 
detepml1e,'\~nY!;~~§np~~~:pt~~el~pe,foqrt,jA~~~ etl1t¥ 'JR gr()MvqwN!fr)¥~4 g~pt\ll~q, w,~lJ 9p~!9m" i .,'. ~ 
l\~~l,1¥ ,~n;N\{wat~r) iH~t?rf~~;J;>X?R~'.~,'}R~b~~<?f qistmgt;li§pil1giget~~~n }W~t~r,~nd!J"NARI.-. tQ Q;Q l' M 
in. rr~;~~j~l~"wer~ t.b~J? RHf;~e<q! lH}tila"tWPr~m~mof.,tp~YK~ We,ll v.9,I\llJlY~ iW,e~~ ;Ji~m()v~qQr'\1ntU ' ,,' 
t1;ly ')Y,HlI~~c,~w7' P.f:Yo'i;~~\~4t?~pf, PS8un:eq,fif~~·n¥~ ~(; ',' "'< I,;:))!' ." "" ',.i f ;, .. ,'o' .. 

','~r':;:>;-~?;';:'_:; '~"'3n1~n <,I(, .>~!~~~::tHJ~:" '~:j~i ,";' LltJ'~:'~; L<):~.~.Ii)~~~_>-;- :.:.:.-;,I'L)' Z:i~~~~- ~-:f' ~-,<>; L:<~;Y')· ~~ -,,'. ~, c 

Groundwater 'sampling was accomplished usin~~t9:}Y'd1Rlf:':~PYJ~h1,1,gjw,I,<;\!,§a!l,lJ2!j,l!g:!~~QHjH~~~~t~ ,i1;'1; 
minimize turbidity. Temperature, pH, specific conductivity, turbidity, dissolved oxygen, and Eh 

were WRHjm~~4\~~:Wi"l,l~l1;W;)RH{gh~g.1?f~J~~~~.tfM:Jm~qRbeNlt\1Y ~t~J?iJi~Nl<iln'Rf,M'}C),t~r:flW\litM;.pript;~tQ 
samplmg: TurbIdIty was measured~J\cr8\~~I,;~,~J~(I~~s{kfo,~g!t~ \<:Mh~)~YU~C'~i 'p~~§~, )(" 
parameters were measured and recorded on Field Record of Well Gauging, Purgirig, and 

Sampling f9Plt~ M~~~p~vw,~ !JJ~i:;{~ ~11~~W.B~{~~et§t~BUi~~~l 'Mf!t~Ji~~~H~Y!p~r~w~~~w ly.~JJil~ffi~. l"! ; 
incl}!,~\n~:eIJ~\~~!1~~~tP:f~?r}fql1~~c'lXH){,A;~~9!~~sl o~)'g9¥fl t»}.i9,i~ityr .. ' ~Hg~E].1fi,.g:1prpy.ip~Q in) i j i: U ~"'." 
Table'4.'" ,',', ,,' n 

~,( n r':"' ( ;. ~ i~V) (:.: .>;." ,r ~ 
,<.'. ,._'~:'". ~ ;~i"} ." ,.: // ~\;~i) ?£~( Y-1 (J~ ?'; ~~; (i)~\~/ i~, _. _ .~5· ~;i-~l .;L.~:)·;·;: 

A dup~ic~t~,,9f,Q~~4»/'lt~r,~,~m1?~~ },'{~~ cBl~'tet~f1 Ht mg\liJ~1;'ipg(iW;,~11 MW,.2:., ;Tg,~~s,~s~,th..~,~; .J;., ' 

potent1al"KW.J~pmmpm)'Ft9IJ·dlJf1p~, :~~1jl1111IefJSmW,l?R~' i~,~PP ,~~~lks,.ampl,e :W~~i,~l1ruy?,~di :W;ltQ.r the., 
gr~~J,1~yv~ttr;~fp.,tp1;~;p~lI~~~Y,;~f:s>u.l?j \:r9,~~ .¥~~HVRM:il:!Y:f~.IJ.c1i ;!F\BR1~nk,i~~mpl~s::W~f~:~Q1f'p,(}ql~y, 
ovew~ght S<?}.f(1W; l~q \ ~hRmt~p~1,9~ M9H1l;t».mS,IRt{?f~~W[} Sf~y~JqtllnWy'~I~?d~lJl~;.g.r9tlPq~~J~li,hi:'" . 
sarri£l~~ ;W'~~~~i~~f}lap~}XftefH8[, ~@f1~t '\wi,MT;§~tP~;.~fA ¥;'?t9~cl)~~~Q~&'an9if,9rr~X~asby tlw· ,,' 
CTDEP'ETPH Method. The trip blanK sample was analyz(}~tf,o,~¥P{i~J~Ad,MTaa;Qy, E~A '," 
Method 8260B. Analytical data reported for the groundwater samples collected during 
15-16 OS.tPP'1fifPQ~, ~W I>,\\w.w,~i~r~ ~~. ~~pl~;?.' ·TJl~,lill>9~a,~g,t:Y'iSlh.~il}:of,-:CJ.l~,tQ4y. ,allp·Fonn h, 
dqpl}mfi*t~<W~.gWyj~~q.'i1)J\l~p~p.4\*,Ri r~i ' tr' ".;\ I);,' 'ii, ",,' 

,;-r')):'i'i > .. ~\!f)::r·; _'J. :r'~.~::; .;.·-.'·'c~'s;>:/.J,.~ ij,;;~(; .>';Vl " .. r-~·L.f\~tJ X:;~ ~'JC_D ~ , ~ .. ,:'i ,~> /i .-~\\ ~.:~¥;'~, ,(~ .. 

:"~)R4J8if!ec~:~\lif;~?I,f?;~ n~:O,ti1L~;r~n:)YflS~y~~£t,t?91f}h9Qly \~ qtAq won;itoripgwel1 '1Qoat~Q~Sj:;';' 
mcludmR,~flnft9!jn~t'Y:lyl!~i~17,.(5'?lq(bI:~~),ap,~!MW7~ (Jl·t~(M,g(.L)· ,~jmilady,mol1itJjting~l ", 
wells MWG7,J.~fUyIW-~)'Y~~e,~qy 9Q.JYil.QF~t!q}}f~,fltwbjRP~QisS9Lye~-pp~s~.T,fl,l!swere detectetl. " 
Benzene (26 J.1glL) and TPHs (2,600 J.1glL) were reported at concentrations abovethe,G1IDEP,' 
Class GNGAA groundwater protection criteria at monitoring well MW -7. There were no other 
exceedances of the CTDEP Class GNGAA groundwater protection criteria reported in the 
groundwater samples collected during 15-16 October 2002. There were no exceedances of the 
CTDEP surface water protection or residential volatilization criteria. 

Trace concentrations of non-BTEX VOCs (i.e., < 10 J.1g/L total VOCs) were reported at several 
monitoring well locations. However, non-BTEX VOCs were also reported in the trip blank 
sample at 1.1 J.1glL, indicating that these compounds could have been introduced during holding 
and transport of t~e samples, and may not be representative of site conditions. 

rq~U'il"s.Pij"k,,:"'NavY,EamilY Housing , , ,',,' , 
G,t:oton;COUl1ecticpt, ;'", 
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Trace concentrations of MTBE were reported at several monitdfitig'Well il>c~tions,iiiitllidinl; 
MW-5, MW-6, MW-9, andMW-lO. Reported concentrations of dissolved-phaseMTB~ ranged 
ft0fi1JO ;64 td'Ol79 j~gt(. j tM17BE'WM not! '~eiec~~~':ld -{lie !!ip.:~lartk' sa¥pletT9~ t.ep?~ec;l, ,." ;>',;' " 

coffCentratibns' ofMTBE weres~vefaHjtaers ;otih~gnittiaeb~lbw tliecorr¢spoi1c\iiig C'fDEJ;>" " 
Class GA!G'AA·grbtlIidWatatprotectj'ollcriteria'(leOJ!~):,,~asedcdn·a,r~vfe\v~ot"CTpEP.fnes 
pertaiiifng' t~ruel oil 'r<~le~s~s fr(imfutHatel9S0s; ttfthe' jJieserlt; it,has;b~e~dehld#,MriliediHat ' •.•.. ,' 
MTBE is c6tinhohhhpr~seIit iii"fueidU as';arestilnif 2rosSjcohta1ni~aticin'ff6IW gasoiilithtod~cts'j 
duritigpette'feum 'oulK'sloragefftnd distriblitf6ri'6peta:tf9nl (ROtlbirk~t,~\ t~99r'.HdWe'Vff,llf ' 
should be noted that the trace concentrations of MTBEldetected IIi grouildWatefin"th'e:ViHhity df 
122/124 Arrowwood Drivemay also have r~sult~d fro~ oth~r sources, such ~~ minor gasoline 
relea§esnOilil:e~ierJs'b!:~at~f~~~f~'Ye~~~~~~~;I~::::;~"'~',\:":'fHn; < . ":,a;q"· .""',.'".,';" c' 

Thedis;s<61Vearphase/tdtal Bl'EX!'ihtl ¥Plt cbh~ei1irltt1Qi1~rYPbff~if rtlti ~round~~ttJf~~~i~~,' '", i 

collected duri'flg 15il(fectbbet 2'b62~e;pt'6vl!;f~d';Qn.)Figp&f5»,' \.J .,J;i" \ _': (Tic; 
lH{! ;t·, .;:~"'~ ~j~\\// ".:;; bj!':·.':~'~}i, t:i:~H~! JI{) b·~'}h~{ :L~C,' .. :. L-~_I}n;~~;.o~Jr~'r :)'~.-:·;vi ~<, i 

Duriri'g~ofiit6iingW~1l'~atig.ingl~~; f:s;,~efdtle~;j~062,\t;NA:fft· Sil~dIt~ ~~tgrg~dft~fi' ~i{,: ;', c r,' 

monitot.itlg 1«r'ells:~':21;rMW::' 7;~M.tlIMW-'~f; (, A:reketi; lbclitiofi';'iiMttN'XPL:~lRi.gi(ifbss'*a~\i6~s , 
than 0.01 in. Monitoring well MW-4 was dry. The depth to water at the remaining monit6rHi~' 
well locations ranged from 3.30 ft bgs (MW -6) to 6.35 ft bgs (MW -2). The results of t4e 
15 Octoberl2002~ :gltuglng e~f!nt !are'fsuiillfi~tli'Bd hi TttH1~'tF tlie lWterptet~(l gt16tlhdw~t~F '. c, n'. 
cOlft6ufiIbap b'ased 'on itllee:,welI r gall>gffIg (lfaht)is'(p(@Vfa~H)8ifPigure 6~~' Xs' lW(fidl.t~t:1;by 'l(ie :") i" .'<\ 

grOtindWl(tet;'cehtouffiiap;' th~!dlr~8fr6tt'of grBlYHdWKfet, fl6tv t~iMetr~trolylt~]h~,goWth~'1~t'lb.'lili~ " 
vicini~Y'6f'#i-22;r124:AAow",ooafUfi\r~'a-H~:aptp.~~r~jtofrdW'ltJ'~'\~3iPs,6lilli~tiydit~cti6IiW?4iJ ' 
east;of thi~ i1~€'atiaIk'1\.§i ~j{pettetll,itli~ 6v~farthiH~cHoli~f: gfd~i}d\Yattfnb\V'l~. ~¢~th~s~rttl,i¢~¥, ; 
towardtn:~ Bea"grUtthi'Brd'okWefhlnllit;yi","l ;,;\;, ,Aqni;;,; ?ir,Wi qni l'ii .' u;;' ,W!1. i', >', ; " . 

, , 

A summary 1(jf;m0nitbting)wen1gati'gihgdkra'Cbilettetl;'\5~'S'SE,'rr9'MMcij ~O(2)~'1~ECb:rt), . ,) , 
(19 June 2002), and EA (15 October 2002) is provided in Thgl~'1::'111~APb"Ra~'b~bh¥ejjdtfC!if~t" 
monitoring wells MW-2, MW-7, and MW-S. LNAPL was alsopbse{ved ap-dremov~dfrom 
monitoring Well Mw:",l'/MWt PR ~ti&r (01f~Mlir~nj~(j02'. ?ttHe'i~JH~t~:b~~n; n6\furt~&rliridie~libfiS ' 
of LNAFI1 anhis loc'ati6n. . It'Should ·b~ fioielClliatFthl'gt6iind*~t~r iiibf~ll:1'1 sb,#, 'ymHUtY:Qf,~ ",e,' i j', 

1221124 A.rrbwwood!Th'rive'aetYea~M:by~pproximatelfO.6t()'1 ft;befw~eii r9jhiit~';hP.Cll" ; .... 
15 Octbberi2002; c, it i ,',;;",y, j', i' 'r: ',;::,:\",! " Of )i':,.:;::: ;'" /J "1 r:i,',) .)it' 

~~uiilqi ~ai-~\-HNav¥'Family Housing 
Gf9t9.n~(;onnectiout:·; ,., 

'. •. . ,I, .; "Corretii ve'AdiBij ;Pi~n 
1221124!roroWWo6d ])i1v~' 

o 



o 
tiAEti~~?~¥tng, Science, and Technology, Inc. 

Project No.: 296.0103 
Revision: FINAL 

Page 15 of36 
:" c"J)c;:tQh~t2QQ3 

; . f'.;· 
';1, ,; ~'" F;~:m~Q~l\1~~1:~;,L ~II;e }:¥A4UA*IQN 

. -' ~ -- -' J, .' - " 

'·-'if;"· ">,? ;';] ~f\'- -' .~O'i cf: ~.j.~ \~Y. "'~", j;.I. i 

~ t ,>' :.~<':.""-< ~y~.: _ ,'-/, '~.;.~ ~"':<f;·~:':·'k...:' .'." S1~~_' .(~~~),;>'._.~. -t"t~'Z t' ''-~ 

This ,sRR~Rll prqYidy~ ~ige,t~ileflr~v'll~~t~(mof.tb,€1inatqre.·c;m.9)~ft~Qt19tsoU,;~d.i;gtol,lAdwater 
impacts in the vicinity of 1421124 Arrowwood Drive as a resq:Jt:pf p~trpl~J!mpt§¥lou~lyreleased 
to the subsurface from the fOln1,Cr 550-gal fuel oil UST at this address. This section also includes 
a pre~!wtn]C}l,'y; ~yw,\la~i9V9,~ ifl,JeligjfY~:r r~ll19y,~l~ ,9PP1pl~t~g:at Beyxt:fll;1).eigbh~J;ing residences 
located ~s<;>JJt~);>fth~ ~llbj~S!{~,~~y) ~n~~W11p.g ~71/12~,1~lO;~~t) l~~{U4,j ~p.q, 14V143 Arrowwood 
Driv"tf.', " r;., ":.J." .. , ,,:,(,,'.. ,; ',';,';:.' ;, ;:,' : .• ,'i:, :!l' II ~,,,,:,\;;., c.;; r,< _, -

A general site description has been provided in Section 1, including surface features and the 
109t~Y;)J,l::§~r ffiQ~plm~~~~rmw~,'~~flitie,~~ ~o~,!~ ~gbsect\O~,l{')p,rp,'1iQe~;r~ di§pq~~i9t:H)f th€"~~c:al' f'~ 
s"'Ptmt;f~~y Jl~~js.}S~I~Rh~ar,aFFn[~S~~£~"lp Jhv':V!~~J:llty pL q~/l44 Arr9WiW,oQ(M~~rty.e,. ;·1l)eSCflptIQns~/ 
of subsurface physical features, including:g.Y;9JogiY~m:JJlydrQ.g~gJpgMdlr~,h'\s~diPl'h).larU~ion i .' ' 

the findings of monitoring well installation and soil borings completed by RECON during 
Apr~hf:;UJ;W, ~Qq3~W?-;di ~1\ ~1;1~jNg, R~t'~\>IY'~ I*ggf~\! Adqitipnru,.:;ipJmmatjpl1;'fXQm'l'€?gi()tutltg€?ology 
s~Wf~~;J;I,~~J),~,enl'et:Xr~\,\of~~r,a,s;;~pprgp~l~~~~x::' ; """':ni",,,.,, ~TJ ;' L';~~<' , 

j:~,~~_' -Ij;-:.,i,~; :'_~~YL~l;\' /,~,,':J/.L;:-:r.; --~.i:_;:i~,-c'-.-f~}~_-)·-;··~~ ·r·~:\,.·: ~,'.''-,~.~; ::.'1--.: L ) '.; .H~'~~ _~:;~n;",;"'; h>r: ,.>.c~:r,~t.., 

Tq~;.~j~YJ~J9f:Nr'~twAth~n,.(~~e,.$P\lt~y,~&t.:C;~fl§t~M~jp.r,l3asiuninJbeSoqtbe~.~t.~ast~rtli.RegioIial' ,: 
Complex, within the watershed of the Poquonock River. Several drinking water reservoirs are 
located within this watershed. Groundwater in the vicinity of the site is classjfieu!as.oA:t¥hY 
CTDEP. The GAA classification indicates groundwater that is a tributary to a public drinking 
w~t% ~,\!Pp~Y l~«rsy,1iYoir'n\~~ ~JS~llSS;~<:l:Pf~Yigu§~y, .:aeaY~"'!J.8:m B.JIQQk is JQc~ted :appro~imatf?l& :;,' 
6Sq It ~9"fPRf !h~t fq~l;p,ilry~e,a,S,~~i~et :,;r,h!iJ~e8:yerdarn:a.tQQlds ,a, headwater, to a Idrinhlng,iwateF 
reS1yfyqiri ~'14~!! cen.t§~H)hlmw!e,p, ,witoill; ,tqe. \~ea:verdam :at:ook ,We.~hiIids; i ! is; , ;"; -'Hi 1} 

,~·:r:~,~-·.,~,_·.t~);f~rj ~j~)¥L~--HJd ·')ii.;'; *')1 '.'~ i,~~~"it~· \"/' 

Gro~1?:q}V,areftfl9»;,jll)'h¥iMic,ipltYiPf. t~<2117,4 ·A.rro,WW;QQ,sl, Drive is;genefallyltoAhe southr : , 
southeast, in the direction of the Beaverdam BroQlc;w,etlaTuJS1 as d~picted:onFigure:6. I.,; " 

3.1.1 q.y~r~»r~\ePi:,tIt,pJpgYih;i?h';" ,:; ').,q ~.'l" ' .•• if ." .l in';" ,:' ,j'" 

····:~f"-~~:J,·:.J<~-; .>.~ )"'Hlip':' .!'"-1"~jJ~/>t:<-~-~~ l. ~-,~'/i :~. « -'.' , 1 ::i;:;'"a; ~ i; ~ <:~.-,', ~,-' ]), .. t .!\>-~-:. -"'",' 

sIte ge,?iq~r ~~~jf~0W~fJ:.~YI4 @,.,6-d5 ito,f:\Q,v~rburcl~,n Qv~,tJlY;ip:gd~eqiQqkc'f $,oilbomng,anGi ; " Ln, ;;d 

mo~i~.c;>~\H~im~IJf~9¥~~f,~9nHh~i §\t~ ipdicat,tiJpilt ~4~;we~ t~fup.g~flaini by ,three, p,verourden uD:its;:.'; T 

In descending o~Hr.ll~;qm gfqqnd,s~rfrurYil~4tf 9Y~tblJr,d~p,11,1nitsincl"cle:HU'malerial;'saria~ and.';': 
glacial till: . 

• Fill Material-The fill material is composed of silt and sand and often contains a root 
.,;~Hl}~ii,~J:~!~'N1}J~ti~iNJc~1Y tQ ~ay.e :\w.en Gi~p0!>jtvcJ ,<;1,l,lringthegrading activities'cofupleted.(· 

1.;;:~J;1,~y;~IWISVP!;I;\Ytjs;i,~J;l, }¥;~l~PlJ..~tnt~t~!i; :rilHnat~riS:\l i~1apprQ~iPlat~ly.'2.~;ito15;-ft thick: ',.i,~, 
;'~C:C;\l"i' ';"((/.~'-~l\.. J\!<-.,,~ }:-" !~ <. i ~~t!,:·~.l( ~,~;"-. (;- ~. t., t~~;.~.i~ ;o'::f~: _0 if 

~, , ~~\\diypM/tu;rl].PlmajQrity ,of th~, q~erbl\rden u,nd~111~hrg the·site is ::6ine to dowse,santi. 
Sm'}V,~(' :arogp,t;lt~ p,f &i\t; .gravel, aJ;ld ,fogk fragments may,. be' present.. ' !Fhe,satrd unit ranges 
in thickness up to approximately 15 ft and appears to directly overlie bedrock in most 

'i '1,';. ":, 'GolTectiveAction Plan 
1221124 Arrowwodd Drive 
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areas of the site.\J'~ffers1Jif'H0)Mlg flfg;tB .. 9jrldt~tti~ ~~~MAtPl'aJelof silt within the sand 
unit, although significant silt units do not appear to be common. The sand unit has been 

)':~~:~~~~~hl~:=t~!:l~~~~;j:~n~~~h~:~~:ls~~~~~i~~~;;~~~~~~e~~\~~~~afY'\' ,,'; 
"o;;:li'wat~tlbeID"itiglutiit'at~the'sit~[',!: j, '\ ,;:,) ',! it, ,(~.!",.", ',( .:Uh.fl; 

;: it,: " 'Till:"~l gla~im;till'ttfiitias !bii~fi;~ep(jrled ito'be ;pres~h't bBI6W~tf(e ~hfiifa~tf'(REC~N~'Hl , 
i}'''\} Vi ~20@2c)~ ~Tiii§ HlrUhir lis cdmp6Scld )6f; saliif With lidditianM <al¥ibonts'ldfflfie )m~te¥j}cfl!' >. ,::xJ 

including silt and clay. This unit has been reported in two soil borings (B-2 and B-27J 
and does not appear to be a significant overburden unit that is present across the site. 

{,,\ ":l \t~ ,) ~:.-~ .:' ~.~ IJ}t~, :'_-~;' 5·r~-~~~ r:J l\'}l-/\ i·~.~:~:~ r £> ... ~~') ~~-~'~ '~f :J .. l{,)t ~ " ... :" 

3.1.2 Bedrock Geology 

The bed~obktundefl~ifig:tha sl~~'htisi.fj«e'~'t~pottecl t'<ib'e tf1e'~Htt~t>~flpgriiHmbfgl1gf§~'{RECt1ilr'; 
2002c].iJ{l;3edr<5ak lta§'diot }b~ebYpenetr~ted:6y~ site 'llioi-iitodtig w~n!i;f:i\fl(rho:;4te!!s~~611fe -diitti\~;af~ • 
been (Zol1~Ct0al reld'ted~lt'b:t1te,pto~efttesj(')fitliis' 'foFtffitUdllit n:l' ; :,-t !G~)r?'t ttq ':; ,,;j; n ,:::;' -"',' 

H j;'~~~'_i!n:~ . ~-.'>.tl~~ ~.:'. 

Data'af(htvailable1for,l)'e~tock'ft()mNSiBi!NlliQN; lo~;died~ap~I'o£imiit~19' {-,RJW8rtlVdf tff~ 'dirt 
A description of bedrock geology indicates that bedroc}{l'iff'the'NSB1Nt'0N"'a¥dd tS"16'6m:Irfised ibf 
medium-grained granitic gneiss (BrO\yn and ,Ro()t, 1997)., ,R,~gi<?~al~y, ~~d_J;~c~ ;~oJ?()~~_~p~y" 9f!!1 ., 
range'in;elevatibti:'1:>y approxi'tnately, 801ft'\Hillsahd' vhlleys~ 'ifnhe15ed1'6clt'silifJhnu:e c6nhndit' 

.-\j~~ (:iF('r'i <>,":; \_'.; .- :-_:. 1;)":; '<~~ ':s(~~ ';<-~ h:~;.; '::!cU ~~.:~;}J-\/ "';{.~- :;:-;\t;'~,)" -'~' 

.3:-

The qepth,t6"groPlldwatet'ar the/site rafigesfr0fhappt(j5cimateIY';3td~! ft'b~s: cTfi~';W~t~in~BI(d~,: 
present~}¥ithihJthe;samVurtitof; overtltttdeh. '; ;Sevet~l totlftds ofiwat~r~ enevati~Wdat~ ~tbflivi(fl~bfe'~ 
for the site, summarized in:matfr0;~.'13as~d;onthese)Ifie'astit~tn~nt~;)grotlrrd-Wat8rfl6\vi~f tmfi;ll~:i c 

is toward the south-southeast. Groundwater flow appears to be similar to site surface topography­
which slopes .towatci; th~f s~utheast.T~l1e grotititlWilte'r 'tioW)'directiol1; iSJtMwHtcffh~'a~avertt!itiil{. , 
Brook wetlarids:t0;€,atedsbutheJfst of theLsitelateit nO;J:)~lib :7ld:l rH ,1,~L~"l\i~j;i",: 

The sand overburden unit contains the majority of soil and groundwaterqlnpi:bl§~?JnHgs1t~~? L 
No site-specific hydraulic testing of this unit has been, complet~<!: '. Literature values pf hypraulis '" 
conductivit¥ifo1l:iS~lty 'skrrif of'£i11e 's:a'ird::p<ili:giffr6ni O:d28vWllay:t6 '2:,835 ff7a:.ayJ(F~tfe'r Yf.c994)::1' j' .' 
The .tilLunit~whi'ah';undetnes;,the 'S'afitlrUhif is:4ikSly iBliiave a :hydr~uli~;c8Kd'ilctl{r~t~~;titftfltfurgg~!; n; 
froni: litQ;2,erdersi (!)f, ffiagi\itild&~DelbW lite' hydraftUe cBhductiVity'BftHe sNR-a1dRlt:u gn fbn~x};"''')f) n: 

3.1.4 Geologic Cross-Section 
} •• '., ~-': ~'~>~ ~~ 

Based 'on ,the>subsuiface~investigationjdatfa tolieeted' aftl1~:sIte; an rnterpr~t~icfge8rdgic)'(!tO'ss­
section has D'een'deVelbPedllasrsn~wtt 6ti'FiglihMvJ th~~cfossl!sedtidh«(5ff(;!iflt~il'r6m1tli~ifb&ner 
location of the 550-gal fuel oil UST (previously located to the north of 1221124 ArrowwoOd 
Dri ve).inas.0.utheasterlo/,:Clirectlotl lJj1i(;fitgll' the c~nttru. ;'a,xis"6f the ;petri>I~um.lItrfptitt~!qf]tie:c\~ and 
terwinates~ td,the's(!)tith ,ofthe1dllpleXi1hOlisihgunit lhcat~d 'at' 1411143 ;AtfbW'W()6ai)jfit~~' t~) 

'~(~f-" ".'~~~~~.~-.; <":'".'c>'!' -"\) : ~.: "~d/"t.. ~.'~' ,';, ~.j~~~::{':~~/ltA.:);-rF i. 

NautiiusPatk''';i',;Nav¥.Family Housing 
Qroton;)C.onnecti¢ut : l: 

:JiliT, :;. (, ,jjdofte~Hve;W~ti&fiiPfa11. 

1221124 AHtiw\vodd ntiv'e ; 

() 
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This subsection provides media-specific evaluations of fuel oil contamination in, the vicinity; of 
1221124 Arrowwood Drive, including sorbed-phase, dissolved-phase, and potentially free-phase 
petrolel,JJllhyprp,carbsm.s. ,,", " ' " 

." r " j ":, • Jf -:;! - '~~ ; " " " 

3.2~1 :~Qr,bed~Pb~~e CQn.t~min.a,tiolJ(,!, 
, "j,,) , ",':/ '; """ "f,f' ii ", ' 

ForJhe,p~rpqs,~s ,9(.tl1i~; s,~eeY<lb;t~~i()p~,SQrbyd,':Rhase contal11ioatiQu is;underst@otl to in9lude ' 
resi9J.W} fl,W) ()UCRmJ]~\llJdsJ;'t(P9rtlfd)i~ SQU! salJ1pJ~,s goll~QtegffrQrn;below the: h1gh;gr@undwater 
table,shHw,p,a~.:ad,\sl1.e4 .9Jpelin~iIJJh~!)geQIQgic:cr(>,sIHiectien provided,ofilFigure.7i' , ,,' , ,,'i, 

GroPp.4~Cltt(r; f(ley,fltiq~;d~t~ ,avfl,ilaple (Q1i;!lW~,site hlQlude;aMm.i.tetl set,al;welbgauging'" ' 
me~1Jre11}~~ts~ecr9r4~djn,,;Mm-ch .. l~nj~ii;a,.nH:,oct()per7QO~,< i[h~,higQ gf@undw'ater table depieted 
on Fim(e 7 Js"p~s,y<;l; pp l}1opitQ,~ipg ,w;~lcl, ga\lgJng!4~t~~q<')Uect~cl,by,RECO~ !.oncH),''Ju.p.e ~002 .. It 
shq1;1~~ Pe ;n?t~d th.,<lt;~orhHd.T.R\WS~jp~t~QI~llmb.yaf9~m'.QPll~ maY ,]~¢; p.res~nt slighllyaptlvethe .... 
highg~QuAdw~teII table ,eleva~iqn,',s,~Rwnon rigu:re,:I'as ~kr~,sylt;Qf p<mtartrinatioltfront impacted' . 
groun{fwa~er),andlor LNAP:G, flJiri,nghistQtl<?pe11iods ,<?fsh~UQw~gt6,undw.ateil. ?Pls1discussed . 
previously, lop~V2l.edgrpLJndw~ter~ p1,QuJ;ldipgfl\1tJ,lefivioinity ,of MW-4,as; a result qHheS A!pril ' 
2002 water main break, may also have deposited hydrocarbons above the high groundwater table 
sho,WP.9pfig;\.\re7. , i..i'j:", " , ): , 

,'. • • "} >.{ • ~ • • j ;', ~" .~ '. ',.' '. ,\ ' ~";, .l/~ f!H~r}, i~:p1" '! ...• ,:; .. ' ;,.:'. ),·~i.~; '.f.. • 

The geolpgic stratigraphy prQxiq~Cjl :c;mJ·~gure 7' i1).gi.oates, ,that· sorbed"phase contatninants:are, " 
primarH~.~s~oci~te9)Vith tneJipy te cqClfsei's~uq.~l,Wit .. , l?Qst"efS;pavatiQui .soil satnpU~s',cDllected· 
fro~the. ~puth.ea~\.c()n;\Y1i; pt: thy tank:mit,sj1~WflJ1s;t>ebind; lZ~1l24oAtrowvypbd Dti v,e :reported .'. 
sorbe(l""p1},~~Y,TP'I;Is »P.J9 ~,7,,194.,lllgll\g: 'Qpwngr;;l<ilient to;1his, locationvsorbed.;ph,ase TPHs have 
been, repon~~ ,~t 'GQn9yptr,ati~w& ,qP. tQ,l~ APf);mglkg,within, the:'Pt?troleum.:impacted,area: ~ 'Based' 
Qn (~ese d,~ylj; i~j~\P~U@ye<;l, Jha,t tn~,f~~l piLs,a..turation;limit in the Jine,to' cOflrse,;s'and utfin(ist ., • ,! ",? 

ge:merally ::;~)q~Q()O+20"OOQ,mg~g.,.:i ;':iJ;)('J'Jk\,. H ,>, :,,;<; . "", \ ,I,; .! 

-.f,d:,,~' ~~,,-:!~~", f, 1',< :"!:..-" ',~,\ ,:,~ 

The interpreted extent of sorbed-phase TPH contamination resulting: froni fuel oil releasedfrolll' 
the UST formerly located behind 122/124 Arrowwood is depicted on Figure 4. The residual 
q~t~:qt Qfi~9.rpecl"P9ase'G{)p~wni'1atton;in..~l~pes·au iSolated,~ea'appro~imatelyl a:25 ft2} centered ; 
aroMq~! sR11p,9~in,gs ]~: 7dWP;lh8',\Jocatedn?J,1:Jv~J (h~:fo.rm~r U~} eJ(cavatiofli,. r':phe'sorbed-'phase 
TPH .cWlq~ntratip,l}. .ryp{)rt~,q ra.t,each Qf these.sQil bpriQgs:was, 7£"00 mg/kg' .. ,.;The soil'borirlg\logs·· / 
for B-7;~n~,RT~:an~tgfQY1).4w~ter, elev,at,\op, ,datC), ~IlJbe)Nicinity .of this. areaindiGate~tlrat.sorbed;." 
Ph.~!~YrJ?S~m~el;lp1.As,pres.ent ffwv::approx,imately S.·to,1.5Jtbgs,cpnsistentlwithith~;2.$,ft·satUrated' 
z~rie)1?:tYR'~};!-l?.9;ye)~l\al1o~tqegf:oq~\.t; .! t.;: ',' ' c, ".i, , , 

The s~ur~e. Ko~the Sel1~a,tt1,:,~pgra4ie~t~at;e,a;Qf;'impacted:soil '~en~~~e~arounds(')ilrbori~'~~ B~;" '), 
and B-8 is assumed to be related to fuel oil released from the UST formerly located behind 
1221124 Arrowwood Drive, particulady,osjnc~, ~everalupgN\dientl :soil ,borings i(ii'i6Ihdirtg'B-9, 
B-lO, and B-11) did not exhibit evidence of petroleum contamination. It is not clear, however, 
why there is a ,~is~qpt~n,:9it,y petwexJl; this illlpacte<!atea @-nd,the~larget iilipacted ~ar¢a extending 

NaQ~i~~s l?llfk - ,Navy}F,amily Housing 
Groton! Connecticut . - " ,~ ., '-', -'. ,-

".: , 

; ;. ',:, ; .. "," '-'~'h, ·-~5r.L. ~~ }'j' "(;~. ~ , 

". '.; 

.. ,';, ,.. . ;Corre2tive'A6iiollPlan 
1221124'Al:fbwwodd'DHve 
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from the former UST location south to'AfrO'wwboa.Dtl-vl';TffecdriipleteextenH>fthelthba:6t6d; 
area centered around soil borings B-7 and B-S will be further delineated as part of the 
remeqialprogra:rm; C;;:tf;;,j(,;', ' ' ' , 

The remainder of the residu~l sorbed-phase fuel oil contamination appeaist(fconsi§f'6ftwo" 
areas of elevated TPH concehtr~tions, meeting at soil borings B-19 and B-24, in the center of , 
Arrowwood Drive. The first of these impacted areas includM;~1frbed .. ph:'as~ (:fonthWiiation"below 
the foundation and front yard of 1221124 Arrowwood Drive, extending toward the southeast to , 
soil h@liirrgs;B; Hl,'ahd<Eh24d This.iThpaefed are'afha.s·aI,tOtaIJ~~ffaceftJ()~ptitit ;of'app,t8xiITi~telr"', , 
4;200Jt~ ;i:Plt~ r4~pth tobeGlrooK 'ra:hkes4:~0m approxitnately' 6?ff15gs'in 1I1e!Vibitiny~ of tHe; foritier ' • 

< _ _ , _ _.' " ,_ ' • '.' _ _' ~ ~. _ ',_ ,_'.' , ._;' : {. _ ,- _~ .'. _. • i .' _ . 

UST located1behin,¢ it J2.QJ!124 ffiroWwb6d:IDtive ltEg.;ft bgsl at soll lbotitig B .. Q4; "'Fh~'ihterpretdr.' 
extent of sor)iled"pl1ase 'hy'Mrocat1Jertr d6ntatnihat1611LiIioluaes :sbh ffom ftfid;l1igh'grohnaWht~f rati1e 
tothebedrbbk sutfade;\ of':appi'oxittiateIY 41:51 ffbgs.)SorbeouphasehYdrbtafbon"e:ontKirihiatibn 
may ,also'heipresent,at'1i.2kfi1bgs-iIitth@:Vlcihttiy fOI: M'Wi14 lldetoillioutIdfrig'effects:as-sociafedi 

with Jhe: 5' :Apri1l2QQ2'w:ater',maifi 'oreaN! I; Tlie: repoffe'd\ q:PFf cohcentrlltioiisih:sStbedlph~se' ~d~l , 
samples :colleoted"ft@1II ;thisimpa:Gt~d .. areaFan(g0"ftotn 1~600:mWkg'(s(jil!BoriIrg :6'-24) it s: 31;I 94' 
mg/kg (southea'stfll!JS'E;,sidewaIVsanipl~)i;wrth :the :most'elevafedhytltocatoon concentratiOl1S ; , 
indic~tedto; be?pl'€sent belo,* tne'fouhdatfotl 'atrdtlfiveW'ayi,ofq 24' AiTdWwooadriv'e; 
:).~;,: .i ~ ?;~. ~;"~:_'_;i>'<~t ' .• t~ 

There appears to be a separate area of sorbed-phase fuel oil contamination located iinirieiliiafeiy' 
east of the area discussed above, extending from soil boring B-19 to the northeast comer pf 
135 Arrowwood;IDri:ve:<''I'nisAiinpaetea! areal 11 as fa; totaFsUfface 'fot>tprii1t 6-' approximatelY' ;' i; :' i 

3,650 ft~;'}'[,he\depthto' bedvocktangeslff6lna:f5Ifr6*hhtitelY'7.'5~ ftbgsin t'he'viCih1ty bf'soH 
boringR)9 to 'I 0 ftbgsto?the,sduth'~astlof' ri1dnitoring:}~einMW:~~",:',!~el'i~terpt~~~~ extetlt',of: 
SQrbedfphase,hycfrooarbonicontaniina:tiotl iiYt1iis'ijfea'ihCltidesS6i1'from thbhigh' groundwater 
table tothe bedrock,~urface)j:6F;ap1J>ro~iniat&l¥ ;3A9;ftn5gs: ''FherepoftetvrpPHdbntentrations'iIi " , 
sorbed!",Paase [soiLs,amplesj(!:ollicteCl ftiom: tnisdtnpaefed iatea'range ifrSrtr:r;600m:glkgi:(soil'botlng 
B-24) to 10,000 mg/kg (soil boring B-27), although previous observatibfis)fM:tN}\1Fr)a:t i'" .,.,' '> 

monitoring wells MW -7 and MW -S indicate that sorbed-phase TPHs may be closer to the 
satul'a:tiQniliniitat{s@me locatign8,j,Ji:,:;'! f\,' In,') :;";T ',; , ;,',jAr 

"i';'J;" I 'f.'" ',(. JF' 

The, massots()rbedfPhase;petr9Ieumhyaf0~atbofis;wlthlIi ;the' tlitee tOiitariliriat~d ~re~si'oi~ctissea; 
abovelhasi beenestimate(ilto'be' apprbximately'17 ;900kg'bf'T7;4001t5;{'aS'edbn tli~ 'ydlh'ffib bt~,sb!r 
withiil,\!hel.gdrbed.,plHlse~J~bntarlllnati(jrt·areas,~lhe €\5rte'sp'Oitdihg'ave¥a~€'TPH jC6rrcentt~ti6~~, 'f 'i I., 

porQsity.of!D.35,' arid an' average soil bulk density ofI071b1ff~!Detai1edehfitdiffiWdfit'ma~s' i (;, 

estimat~"caldUlati6ns; :and~soil:property,\S0utces:are t,}:"(NiCled lttTaBr6(' 8 ado 'Figure 8.':,"Ag~itmiftg1" 
a fuel oil specific gravity of 0.S7 (from the material safety data'sfilieNb:rNo:2f6:'e11bil;'WlfteraCla' 
Hess Corporation No. OOSS, January 1995), the estimated mass of sorbed-phase TPHs in the 

_ f:' 

contart11n~tedat6as,djsaussea~ab@ve)is' equi¥alentta{appt()~itn'3:tely'2;400garofftiH oiE •... : ,. 

A r~~de,W'QfapF>lic:ablej;GTDERlregulatoryctitefia'ifididate~rthatilie'severM~potendaIi 
contaminant exposure pathways must be considered for the sorbed-phase petroleum 
hydrocarbons discussed above. These pathways include: 

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

tiaiiti\H~;p~k;';NaVY.l1amily Housing 
Grotop!,Gonn~ctic!lt ,"( 

" " " "Corrective"kclioiiPlan 
1221124 ArtoWV\!bodbdve 
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;.,f~l,l,ltta"'~,I»,o,~ility;,~J;tt~ri~Jgl,~Ss/~M~AA)!;crb,e,;RP.lJqt~noy.:fD~biUty ,Qtiteriaapply to 
sorbed-phase petrqll:1urn;:hy,cJr,O,c,W"Rg!1~;V{ll1qA!!l'!-re;·tl:J,fhPRt.&~tmlJ~,lmPi!Cilt.gt0.uudwater. 
Since ArrowwoodDrive is located within a CTDEP Class GAA groundwater area, the 
apRlj~JI·1?t~,PonNJ~RJ IDQP,iUtx :£r}!~W~q f9r: ;Qla,§§J-~AJwAA:grqq119w'tt¢1l ,~ppl~:{App,endix B 

" 9fS;~'1iionl)~fa~J~R*\'Ltk,t;~ng~2r?a,~ l,4}Js-~,' qfJlJ,e ,~~gvla,t\qlW?r~9UU9,cticijt ~tate 
"",' ;AgeJiQl~~)~ eve,nt~pt)!gb-~~l:;1e,<;\I:p;tt:ft(k1.~s~ ;QcMQA,A gr,OlJri~i\Mgt,(}ljlP,t,o.t90tiOU ~l'iteria do 
, ' ~()t(;4~p~~! ',a,~, ;pr~wi0p~h~ :l}Pty<;i1A ~~Qt\9N2, 'ap@ !at~t, d,~ta.Jle4: inISe¢ti~lni~i' ,Specific 
, . ' ,polJP~~1JS.(WB~W~~\81;~~e~tf', f9ri~9r~~4rIJp~&e,:~p~1 ~O,nt~n,~n~si a!@ prqv.id~q ton :BTEX 
,,:ff?PRtit~H·?nt&litWJ~~, an-p.([,:p,I:J;§,;~!l,J:a1>les' tCWg4PT'; 'i(;' ). ;./ {".5i' ' ; 

'··i :;<rnY)~- !r;~_f}"':,:uq ~ .. -'.::~ ;,i'~"'i.' J~\;.,"(' .)?t) :.'; :~_.--'~:d-.}.:; r: _~',:H< '{t···, l .~~ 1~, " ~:·tL<) "j;~ - : 

. ;: ,F ·rRnW!~J~r~ J19f,eP9J~t14;R~~,~~4aJjl~9H~; ;9~ tb,e!G;rp,J:;R]f;las,sOf,\(~M;PQll1Jta,nt. mobility 
; (·· ... ,9ritRr~a ~l}t~i9j1i s~I?;\p]y,~ .9QUy~t~d:b,Y'~~i4lJrjQg \Q}~t~Jwn~OQ4; (lu¢llilding JJJre.et ~pu~h 

. ' . ,pPfiJl¥~ ~J?Jt;~J, ttmmgh;J.?~lJ,; fSj9jlJ?QrJ.ng:fir~~fll;\§~4 s~plFS: ;~Qll~Gt~d;duting ;installation 
,.pf~~P~NIiJl~lWI<fll~jMw:)3~'.)~W.?9;;;&Pg,j-M:W;;JQh;tf.l9~~v~r;!th,~~e/:SQHfSJ{mple~Wvere 
;7P}l~8~~R ,fm19 IRf1$l;~i:?J1§ f:j,!q.~r h~gJ:~sU~<ut(€!u:;the,c(j.,&IP~fMWd3.~);~ri dO~l1gradie!lt to the 

.;! ,1:ntYJl?rr~<rR-, ;~~Fg~q1nli~~~~,c,PP:t.~nWlaI1tl,~r,e,~~ ,4is:9.V~$Y-.d AJ;l;$"~S!:l~tl;~.n <~' .. 2."h h,;W;ith a 
isiR~l!j e.;f~~PJjR9,j(~,9il q9~~pg)~nD; '~a§41p~-~1,;l,e,_Qj1[~;q1Dmu;I1!~pilrsamples ~011ectedlfrom 
within the sorbe,4.,.pl;gl~~\tRY.t4miP}JPt ;1;lI,~~,S '~fw~<~G\~;dl»X~ .Q,TUEP JRlassQtAlGAA, i. 

pollutant mobility criteria for TPHs (500 mg/kg). 

Soil samples which reported TPHs above 500 mg/kg included 10 direct-push borings 
. c8tpB~,~t~cl(9)?' ~q8N 9,l,lr,ip,g! A\pr~J .,l\1,a,y, I~QO~c;tl)~Ah ~~g~v.at~Q.lllsidewtQl s'atrtples' 
q~Ue(;t~cl, a1,9H-,gt,h¢j~*1)tepj:mdi ;~9uth<frniw"an§<,)J\\bS{f~l'm~ri kISm ;tank lpit~by fSSE: during 

. \ ... ,,¥;9fcp, 29Q~.; iTh~~,e,s;~p~es,w:e,r~ f\naly~e,9rfQr Tijlls~only ;(1),91 in:t:opnatioh:is,a~ailable 
reg~r4i~~il?:?t~l},~'~J.~Jhc;:~e~®~~s:qf·~TP:§~'Gl?~~hlA!,G,M;;P9llutant:,1!I'I,ob>i1ity;ol'iteria for 
BTEX qon~tiW~n~s.qr.Jp,~jMT~,:e:fa,g<jlssi1?h:~}(1J~)Ji)iLGrQs~1qOl}~~nant}m:Bas~d}on a 
do~p.gmp,ie,J,l~. G9nc,:YmJi~ti,O,~;gfipenljenY! G2 J;l;g(L) XfPQJ1t~~, !at"wrectspusll:ID.0ning' D1?-6, the 

.!P9~ep,.I\fll, ex"sts ;fQf lQcc;tU;z;eQ ,~~~~e,4~JIQ¢S of tb,e.rerLlERl(.(Jlass JGMG:A::M pollutaflt 
. m.pl:>ni~y, <;;:t;ited~~qrl ,b~n~en~,wttl)iu:j$,<j);tltc~,ar~a:soilSj; U,,;. /\, h' 

: ." " -, "J '. -, . - .. " ,.", 

.,_1,'-, . 

• ,R~sj~~n~~~l, J)ir~C!c~~DQsur~;,Cl!ite:d~,; 1m',)"l;" 

The resid~nti~l di~~ct exp~s~;e ~d~~f,i~;a~~{~'~~!~~t~~leu~'ih~~~~c~bon~:;~;~;~i{';lo¢ated 
within <4 ft of the ground surface, since these soils are considered to represent a potential 
exposure route to site residents (Appendix A of Sec.ti@ns22,a~J.a3k,;.1,ttHf6ugh.!22:a!4;'63k~3' 
of the Regulations of Connecticut State Agencies). The residential direct exposure 

" ,c;r~t~.t;ii\ :Q;Q,n9t;~pply! t9 >s.oUsLlQ.Gat~.d ,b~lowasphalt ,or coifGfete ;surfaces; 'Spe<ti:ttie" ", : 
';'. re,siQ.~I\tial. dif,€.C(t .~x~gsYr~; cdt~fiaffot$orl:>ed-phase soil 'Gontarrllthirits'lire provi'dedfotd ,!; 

;~ i ;i\,~TEX~QJ;1.stitlJ~nts,lYIJBE,MdTP,Hsil1 Tal:>les:'! and·:'l.;i! y': \ j/' i', if ,':j,,;;;:::' 

j).'. \ .>;!.~j Ii';,i' ,"" ';i" ,i; ,\ . v!~ ,i "5!'<' '1:>;,;/'·'!',1;!,'\ 

> ;6~ere\\;'~r.« nq ,rt11wfted; fJ\~ee¥l:lln¢~s of the ,qTDE~ ,residentialgireGtiexposure tcriteti~dl1'" 
soil samples collected by EA during October 2002 (including direct-push borings'iIDPJ1' 
through DP-7; soil boring SB-l; and samples collected during installation .of monitoring 
wells MW-3R, MW-9, and MW-lO). However, these soil samples were collected from 

~aptilt,l~; J:>l!fk:;-;-; Navy Family Housing 
Gi6tp'fi, Connecticut. 

• -':' I! -' ,-, ".-; . 

r{ i!; €orrecti ve: Action; Plan 
1221124. Arrowwo6dDrive 
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i :~qlo0atiohseithfit?(ipgradi~nf (trdhebhs~ t)j1'MW!3RS br;d8«rngradignttd tlje'lhtetPreted 
;' .' iSQFbed~phase'e6nhlmifiahtare'tis'jdistrijs~eh'iri; SulJ§e'Ctitifi1g:.2j".1;·iJ)r: '; ,.>,; .' • 

t ,!~j;L;b .' . .';';;" ......•.. ' . ...• '!'.'l .... J;", . ~" ......... "' • 
. ' ";~sindibated;·by tHe ;ititerprete~\~brbed"pliase co!iceiIttaH9iFis9plethspr6Vided. ou 

Figure4.and,tlie·(ge01ogib0Foss-,-secfio:h proYide'(fdnPigure\7;ltl1eri'fu-ese-veral'n(m-paved 
; area:s below ;Wh~Ghl"sdi:~etf.;phise·C;6titaihlriatibH~~slbeen indrcatgdat <4!fi."bgs:"These . 
,,'areas .indlud~1:ht?ft5nr§itrCl~; of'll QZf124afid ilg'S' .Attb""wood' rJHv~' itpd th1}j~t~ssed area 
'jfi:fhevicihity'Of s&iH~'6ring'B;-'15: ! Tlie~'t~nlb~4,lftepol'Uot ·f3.2/Q:4' f\i'rb\Q«r'd6tl Drive 

indicates that a leak did not occuf~t'the USTlbcated;behlhd thlsidrt~Iek;:and 'thlitsorbed­
phase contamination is likely not a concern in the front yard as a potential sourceJor 

. (jresidentia:l lditebt expbsurei.·; Adtiitlbiia:l s61i;sariipre~'wi1r be 'cbll&tedf'hi'thg (fdUi yard as 
patjt of tHe iteifiedialaciti'vities detailM' 'iJi!8edloHl4.!£b c()Iifirtri 'thesh t~~f!nis. r The results 
assooiClted 'with th~ tankpuWat 1;3211 :34.i Afroww'd6dP'rive '~~1.Rrovfded'·as A~tf~iidix F. 

; .• 4tshould\ b~11oted;lhatthe't'e\ha:ve he~rlnO'is~ifsam~le~6011'edea~from;<::lJ<fFf;gs,the 
"~ 1 ipefentiitVfor. e}l(:dli€tlaWct~s of the' CTDEP )tesfdefiti'aImtectexpusut~ .. 6fit~ria 'Ibt:tPHs is 

'i inferred Hasen reW sam~le'slc?l1ectea'(tom lippfdxiiTIM6Tf5 'to 'fnfi~ags, .atYdlih~'.~~Stimption 
:, r, 'that>sirrtilar ,c6ncentrati'(>Iis;wotifd;ber~pbtt~d'if 'fstrletit' zone". salilplesw~r~ cbjIbcted 

fncnn:3\t'Qi.Z!- ftibgs'~;flitea~ thai haveexhib'Ited'snaIlow'gfounQw'at&r. i,. ; ;~> 
'0 ;- J ",- i ";: ~,~'{ ; .. , t .>," ~~ 

'_'_,J>: 

• Residential Volatilization Criteria for Soil Vapor 
" , ·;.r ~ -." t. t"~ t : ~ ~ .. ;: ;' ,,- ,. : "", . < ; :. (~; ~):j 

TheGTDBPresitlenfi!a:l'voYati11i'afiortbi1t€tfa '!for'soirYapOt kppfy ti)t vaes' lS~ated below" 
, .. ':011 adj ~cbtitJd :tesitlehBali bulldiftg'foundatibns. i :S()ii:yiap()tsampl~s1i£iV~nbt peeil ) 

'.' i i~c01I(tGted: ii:i;the !vlieirtity 'of122/1Q4 Jlli!owWo6d flrivei
:: Ws Cfiscus'se'tl belb\V, th6tehave 

" '(: 'been~ti0:'tep0tlted;exG~eoanGM: of thel'e'tDEP 'residentialvblatilizati~n:'~titeHa..itii' .: 
:; ;groundwate-r1sarup1esccoHtteted ;at ithel sih!fiH6wevbHHisedbhtfr~ti~n~vated' .; ., 
) .. 'i.~6ngentlia'ti6ns;of\soiib€d ~:pnase'petrbleuRV l1Ydfocarbtiristeptiitediii: sol1 'slirnples 

CUi)U€,cted l$efween;thedifg111atid1bW,.gt6tirtdWater:t:al5les'·shdwu·ortYFigilre:1ancrpr~vious 
observations of LNAPL in the: Vicinity:of)duplex'l\~usifig {Ollhdatioris,:thepCif6htiru exists 
for soil vapor concentrations to exceed the corresponding CTDEP residential 
volatilization criteria. Soil vapor concentrat:[onS:iwdtildliksJ.ybe'-!nost eIevaJectjdttring 
periods of low groundwater, when voided soil pore spaces would be exposed to sorbed-

.; /d;:pll'a~e;b~fu(i)carbons'ferilainirlgiin"the ({st)1\:}at;~oneY ".,:'1 ,. H 

'1' J "< f' ( :·ffC';~' : .. ~ :! 
-J :~~'.);q}~~) i:'-/:d'f:: U-:;-.H~ 

Dissolve(bphas~'l'RH lahd;totahB'TEX concentrations teporte'cHngrolrntl:watet sahlpIe~collected 
in the,CY1QinJtYQf JQ,2/1Q41 iArrowwood E)riN~by,SBErRE(JQIN, amlEA-areptbvla~aitttag map 
format on Figure 5. Specific BTEX):{:!(mstittienv, MT'gEhlUd total'V©Cconcel1fratiohsreported 
in groundwater samples collected by EA at direct-push borings DP-l through DP-7 on 7()ctober 
2o,Q~ iml,q;at:,site:illonitoting l~(HlslduFirig \15.:: 16 ··@ctbber 200Q:are'ptovitlecrifi ''fables 2iinli 5, 
respeqtiv.ely. "." \ ,;~:n, v .. ', .:" " , ,':r l.Y' 'J >\ '(',.' 

, , '.; -~. , 

NautiluSiBark+-:Navyl"amily Housing 
Grotori, Connecticut .... : 

.~ , ~ l ~-'< - ~ l'~' <~I ~:, - '.;-,;. t 

,; > Cori~ctive 'A:cti6h 'Piall 
1221124 AirowwoodbHve 
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The dis!)q!,X&R~J?1¥;~~eJ{\¥:WxNgaln9jaMJ~J.\l,prt@d;Jl~·;mRnitPxin~ .W~V. ~~d.rgirefNlU,~Jl.sall}Rli»g • 
lo~~.tA~>J,~:~l3f~Rc~nf~~:st~n,!(»ii~~(~h~ ~lltt?W~y"t~~;s9fP~4;l?4Wi~ ;~qqtf!rwnam,.~our,~@;!lf~~~d,tscus~ed.i 
in StibseRqHR!~l,t~\J~; JYAfh,.~1m,~?'J~~F.HmlHtp:,!9!1. q~n~S'Ilf(at~~ms .gfygO~ an:;q, lJ~tJ~'~i th,~re 'i, 

'Y;~~(( 99,W~~?~gRt1~)?:if ,m~1~glX:~?~11~~~~J?Y!~9\ylNJl.~9,pt;WJ1ln~tloJlr~po.rtf4,~~' l1lQWJ9HIJg';W~l1s' . 
MW ':'31MW -3R andMW -6., ill contrast to these upgradient monitoring wells, monitoring w~lls;' 
located within areas determineq to contain sorbed-phase TPH concentrations >500 mg/kg each 
have rep:~rt~~ 4il~~~!X~~iP:~~~~;r.r:,ff,slAAW:9r)~leJ).;Z;~~~(:~1lI::eJ;l,!r~tiQp;~ abP~e tb.~i~~rrespondjng , 
CTDEr. ~1~s~qA!pMx~groqH~~~!e(;:J1W~~Ptl@,t1 ;.<:;ptenfl,:~()l,PRl:ll]iltwe ,ref~renc,e.;, .. " ,: '., • ' ' 

\~'!i :~~ ~ ~-;~;~~/.;:-'O r,_,-~ \\; /~~-_;~llfj, ... ,! ;:.;i:1 -} r 3' . i.e,: :,;. 4 ~'~ ~< ,,~J;':f-~,n: " .. .'.i ?~.~; 1:" ;'-.;" ~ '. , .. ) ; '., '.-', "- ~-:~,- -."/ - -

Gro~n~'1!~ttr \~~vn~lmo9pN~9FR~,~}/~q~jt1?r!l}g ;~ens,MW :9ay,dM\Y, dO,on, 1 SQ~~Pl>~J; ~902" 
repo~r,~J.:lQ~::~e~YRt,~ml(;~V,\~~t~$?n~ ,qf, tf)ij~,~1}5J, ~TE;~li~HhQl1ghtr~ce,oc;>ncentrl!tlOnS,(J!e"C ,ii 'f 

<1 f.l¥&',pKM1'.J3&:wr,f~ lrel?q~r&l~,ti~'~~~' 1'<?!9.~ti9:ql i M,G>pj~qriJ1g W~lls: ~-:9j~rrd MW-,10'were i. 

inst~n~9,~,s,YntfJ}I~J W~n~l'Q,th~ iqf~IT~dicJoWJllgp;l9j,Ynt ah:€?ctiQn tq the sorb_~dtphase,contaminant 
S;<?HFRP,:WiYt'}'~<{b~~~~A 2Hj~hf(p,~I!n~ati,~u,l.o(!\1e ;~qtPe4~phil~Y flt:ea alldgr,QllUdwater,ta;ble' eleyation" ": 
d,\~~'PHI,l~~~y\<;l: p}~lp,rJ(M9-~ !1;S,~qto,,~~m~Q02 g~1Jgtng; ~yem·: .lthassince~been;:det~rmined that '," 
groundwater in the eastern extent of the sorbed::-ph,a~QicC;>Jlt~nant:SPUrce area appearstb,flow 
directly south, possibly south-southwest, as opposed to southeast in the direction of monitoring 
wells MW-9 and MW-I0. Therefor~ltUtl1.()ygh;thx~~.lllonjtprjQg,~eJlssery,eltob0uhdth~ :' 
southeastern extent of the fuel oil plume, the well locations are not entirely adequate for 
monitoring Pq!rN~\W,{9ft~i!¥,p:ri~rfl!i$iw. ,o.f)1(H~§'Rlv,ydiPQ:a~e)),\y:W:~G~FQ9ns; 'Tbes,e:'f!o,¥'p.atterris. i 

are based 0nlfmjJRq,Ji}M~ng:P,~~~!;O:.e, ,~l}e, s\ata, rO~l)q}~l1d ~gdition~l~.ata, mliy :sljghtly alter i , 

the interpreted site groundwater flow patt~rnli . . ii i,,' ·,."jl'df 

Given that groundwater flows as depicted on Figure 6, ,th~ grQundw~te.r's:a1pples'i,collected. 
at direct-push borings DP-l, DP-6, and DP-7 are the only available data to assess potential 
migration Off\li~lt~Hi~W1).po)JI\~&Jt:091\~~e.~9rb~q-PhM~,GQnt~minant sourcearea~;mhe·. " ; 
groundwa,~e,1," !sf1WJ?Je.~;c?g~st~4,.:;tt,~t\~.s~is~n!ip1el'bQrings,/rep,0:nt;<?1d'dtssolved"phase}mRIjs:only at 
qf~ l' ~~~i9~Hglk)' :):~\~~q!¥~~in\1~s~,;B,J?~X,lc,Qusti·~yents were; also deteeted :at: DP-l, :including 
benzeIle .,~\ J I·Hg(J,., ,flbqye; th~ PQrr~sppnding!GTDEP; CHass .GA/GAA grouhdW'at~r prdtltction 
criteria CQmp~r~ti(Ve;'l:~f~re,nc{tof 1 gglL.· ,iItlshduld;hemoted that:thefeported' 'f,PWandBTEX 
cg:n~entr:~tipJlsatDP,"J\ m~yib~;due,· hl:,parF6hwhdle~to'petfoleum released frO'tn tlie''fuel'oil UST 
fQl'llle1,1ly 10Q~t~dhehindU)3Ml3:5::MOwwbbd:Drive;!!Howexrerj 'SinCiHhe,tnaxiifiufri 'nji.' 

c'oncentra~i()n pfTPHs\rep(l)rte4dmthejcc)nfirmatorye~cav:atibn lsaltipl~s collectetl.f61lowing 
remQ¥al:Qfthe US11 was,~aQj m:g~g (sigIiifioahtlyl!1elowthe ;overhtitHen'fuel onsatu~a.ti8ii limit), 
it is also possible that the dissolved-phase concentrations reported at DP-l ~el"e'tne··testr1f of 
migration from the sorbed-phase contaminant source area north of 1311135 Arrowwood Drive. 

-;. ; "'5~,('/H} ," ~ 'j:, \,.' .'.~ 1 '" ",I ~ ,~, i ~")!T-;';: 

DissQl.Xe,d~p1:.w~e,;rPHs'W"er:e not detected:. aVdiredNpushlborifig' DF-6;· althbugns'evetal' BTEX 
constitu~nts:~ifi<;;ludil1g benzene. atQ'u-glh}'were lr:epdrred;;" TheteWetehd' reported concentrations 
ofTPHs oliBTEX,infthegroundwaterisarnp16cedlec'ted:frortikerttidelbdfihgbt>";7~'" <" 

t:~ ":~~ ~'t.f il(.ji">.'-~ ;,~:,-,t~;-._) -r' ~ L~~)t):>_;, 

Althoqgh thedissohi,ecl-phase benzene concel1tratiofiSrep6ned :afDPJl',~tld DP-6;w~re,sXrght1y 
aQQye4h¢ correspondingz~.TIDEP!Clas,s (jAlGA~ grouh({wat6r~profectiori'crftefia"cbmpHtative 
refetence,;it 'should;be,notedtliere ,'hasbeenrto~ indieation Itlfat! significant niigtatlon'ofOis,solved-

\(~ ~}Ji- . ~.ti-'/. .-- -~:. "" ~:,<{; > I C - q ;', 

N',a,V~i1i~S J>ark -; ;~a,vy,F,arili1)l Housing 
Groton, Connecticut 

.' -.. , ~- ,- - ;' ';" I~, ',' , 

Corrective,ActionBlao' 
1221124·AtrowwoOdDrive 
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phas; fuel : tnf constittients bas oectitt~d. iA1th5if~~I~~o~:~i,~iA~f"dS1~1b'~t~~,!g~~~~a~~m{' " 
samples'ttt·d6wligratlienlsditHdtihg\lobiltibhs B:'\i8;C~E2b',~'B:'2'1; 'B!.22,~ '~hti il-2~:t~acll J6c8:teq"" ' 
immediateI¥'dbrwrlgr'ruliehtfr6hl' me sotbed:'pna§e"c9ht~ifi~fit~~u~M 'Mf~a),;~th~)~~p~f(~~f;:' ~ ,"". 
conceiit¥ati0frs~bf'Sorbed;phase TJ>Hs 'at' lfte~&ld~~H"dps:\Vef~;ffl0si1y b~lQ*"'(ft~ (fuf((~8kl,ct~Y~ctioii' 
lini'lf;\U ,~,,_~'1~~f~f>L!';~ ":';~t" - ,~c '</,~. :,~:; ;O,j j{6-;L~{r) ~n. ri" \fir fl! i.-H~~~ ,fj), ",'-,' :;'~".\/~- '..'" '-'-, 

1. .\ _ 
""1 ~;J ~i[;~:;!--"f 'fi,,~:; 

,- • ..J' . " ? "'f"~ } (, ,~ 

The lJiaSSof dissolVed-p~age pettdleumliyato¢arlSbWs\vftHih~HM ~dfithl\U4fiteWs,~ut9~(~t~a, ' .,' 
which encompassesfu6tiit6ringjweWlocattdn~ MWl:1R;'NIW;:2; \MW;~4':~MW::'5~"MW~7~lind ".-A • 

MW-S, has been estimate~ to ~e approxi~(ltelx;6 kg or qlb:Thi~ ~~.~W}~~~~~s~.~~~,m~~~~, 
volume'iOf gr(jUi1dwaiefw'ithiiftHecontamiiifltecFsOtiit~e'ar~1i)(a:sY-utiilhg)il' lfdf6'Sity'of'0:35 and 
depth tOlwhteribasetl"OfftlieT5' OetObBr1200;!;gc:iitg.i'fig;a~thJ ~nd1fflJit8H~sp8rt4iri~g%~iniufu , ",' 
diSSdlv.eficipHti§e t~H'~HiieentftttioD's!rep'ort~<1 iri'\gfbund~·iiteT's'J~p)les.·r~D~f~Yl6lt'~biitaWJt1~f~ 
mass,estirrrate;'cal'€,ula~ibIisate pfo¥itled'ilh 'ifaThle;S~§ii(J>Ffgure;&!I Altsiitrl1H.g"a fN(WSHlsp~tifU: " 
graViifyr:(!)f,Ol.8qf:~ftomGth.e,mafet1al'.!sa:fetydalg(·sheet·f6r;~6>2lfa:~lHom INirl~Paail Ites~c&W9raHliri' 
No. O(i)S·s/~J:artuar.yd998'~,;the::~stimated"ttUiSSj6f'dissdl~edlpltas\9:TPHs\in'thgHmflt~Nilf~(('&~1i;' 
disGussed\ab0v~'is equ'ivalenH01h8:gal'c)f.fu'el;t>il:L"Ah::~icdjq:~ 1 /:~) !r!,)!0Ji~}')di W '!',}li,\'ll;ili'{)'!', 

3.2.2.1 ~issolN'ed.4Fliase;(]6ntaminantj~xposii~e l~a.t~i\\tay'~;;'i 
0': ,-: ;n!-~ ':~r"'~,-'~ :):J. ;:~£';f'\~ .,!O: :~HH ,<,:;}lnH~~1 

A r~view: 0fjapplfcabltfCTIDBP' tegulat~tY"crit~rHiiiti~i8at8s malitlt~tsev~f~fit>SibWtflWI t,:: :; 
contan1inatit'e~Pbs.ute pathways futist be :coh~iClered';for:tlle dis1~fved~ppiis@rpgt¥8r~Urtin \' 
hydrocarbons discussed above. These pathways inc1uoetu ;C)N,:; !I;!t:;'!!ln;,j)'Q~ :)Hi;;,j 

• 6r()utidwat~f.~:Protectioil' Criteria /' 'j 
! .~ 

)':: "'".,,:<>::,;:;.; '. f r-'~~:~"~' 

The ,QffiDRP:(Class.GA/SM' gtoundwater'protectiO'n !cfiteria:are'piloviH&lt'ai'a\ 
;eDni'ffiarative!refetence'fbt\~(i)trnClWat€r(arl.drytlcaJitesltHs;ih6Wev~r(ihe(JWI~A~, "I" ,', 

"zgroundwateflprdteetion1criteriaiwe nO'fJapplicabf6i~;the}§iteiS'tlkssifi~d'h~:ai<tiassGAA1 
,,' ;3quj{~rthat is 'locat~d,within'a<prdtecteowatershe&f@r:publie' fuitiking, vVaiershpplyl:'l' ' 
, r"xe.se[Y;Qir;'a$ 'perf'th~Cit¥;ofGtoton 'Water, ,(JomfuisslQti .. 'TIhe.appHda.ble'r~m~dHil ' {i 

; istm1~ar~!>o~~ll thJ1e.J~r groundwater; at,i12!2t124)Arrowwobd,I1D(ive conslst'ofilnlckgt{)utid ' 
conceqtratiow';,(i.e,'j;non",detect),fQlHheappl'ic,able;Gdntainiifanti:Mlctincerh~(WPH,:BrrEX; 

i Al1R-l\1;fJ3,E)., Sp~r;ifiCtgn;>,und:water, pEotectiomcl1iteriafoompatati¥e rd'ferences' fOIL, .," C' i 

,; ',d.i,SSQJiY~.Q.-phas~ie(mtaroi:nantsate,proYi'deafor;BlJ1e~ c:Qhstittieilts;,M'VBB; arid TPHs in 
Tfl,Qle~c~;~XJcJ;;Ql ; >,:";~,,, ' ;"} t/ ;,,;,t"; ',~" i' ' 

-, '-.t~<.~ /5. 't/\ ~'-' ," t ;. , ", 'I '- ~ , 
' .. .-

Generally, exceedances of the CTDEP Class GAlGAA groundwater protection criteria 
" . cptp.pwaJiy,e,~~fef!'.nc~S nave, be,eR litnit~d)to 'samples collected {rom within ,the sorbed,,'" 
"'TBbJg;(~: ~ol}tl'ffl11p.ant,~Ql;l.r<;l,eareannQludiqg'm0nitQring~wellsMW 4,; MW .. 2," MW":4; ,: i" " 

MW -5, ~·a,: Jmg;MWr;~;<1;;Qi~~9Ive,dJPI;H\.seTpH :and/or, bemzen.e:conceriittltihns Mlve" 
exceeded the corresponding CTDEP Class GAlGAA groundwater protection criteria at 

" ,,:.tl?:~s<1;!R9a~iq~l ;i~:uringltQ,~m9stlw~@nt, gmundwater ,samplingevcrntN'ji.,16i:October ' ", 
,\)t~9~),!~?C~~.e,.9,,\llq~s.;Q:f~h~(F!1?~P;fwl~~,~ f&AJpAA ,grouhdwat6fpnJtectionGriterta;with~ri' 
, ,tJles,qrp,ed-ph;:J.SY, qOlltJlPli.I1~»k§gl\1,"gy:.;:J.J;~c:t- 4axy ibeeb 'Uroiteditdnionitdtirigw'ell ;MW~ 7;· 'i 

although sheens were observed at monitoring wells MW-2 and MW-S. 

Nautilus: Park;.. Navy Family Housing 
Gr6t6n\)Gonnecticut" ' 

"Corre6tivtiActioll ElM', 
1221124 'Att6ww6od Diive ' 
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A~ d,j~cu,ss~d.pr)~wioq~ly, tl}ttr~;1;l,~y:~ Q~Xn\ t~(149Wrllg,r~4ie.~tJoQc;ttiQUs, at whicbithe'; 
" Cl'PB,t~ GI~s¢ GA{@!\Atgrp»n4,WfllxJ?, Pr<?t~ctiQ1.1.<?f;H~r~~compm-~tiyerefetenceshay:e,! " •.•• 
~~en~~FeYHe,H,i,illpludil}g dit~Chp4§)p.j gmun9w~t8rj §CJinwleS.QPll,e~ted atDP-:l '~nd;aF"'!6\ j 

. (7 Qc,tp:l?~r:~Qg~).,! i ~,tHl~Y1jl,e. ~.a.;~ ;repqrt:e4!(ltp9ncynttiltio.n§;~lightlya1iqye the CTDEP: 
Clas~·9A/GAA grOlJn4W3,ter;px~tegtipg.criterifl ~t:~gc4:pftheseJ~G,~tioI1s; ,.'. '" ',.. ,,' 

• • - > 

~i'~:'I,_::~;e, :-'·lqf""'i.'''' .?L;.,~ ~:";' 

tq~~wfa~~,w)~i~~iprO~~~tio\1 crit~ri~; applYI t~' dis&,di~~d.:PhgS~. petrpleUm'jh;drOcar~ons ; 
that have the poteI1~!fI,l t9!q~~f.',<lu~r.getosllrt(lQ~i("":~t~1;1;>.oqi.~s,(Appendi"S.,.D of Sections· 22a: 
133k-l through 22a-133k-3 of the Regulations of Connecticut State Agencies). 
Groundwater fl9W~n.g fr9,m:t4Y{,{\l~L9U[eJe,l:lSec;trY'lii!tjlA4(14t1-.J.\rJ1(}W~Q.Q,clDrive: ; ," 
ultimately discharges to the 'Beaverdam Brook, located approximately 650 ft south of the 

;.~i~e., :rbei~~~;Y~I4.i}Jll§r9,9kd~ 1ft lle,!J"d;vvate:f, to;:l.( drink;jng,watet,r,esel1yoir:and is'iG~ntral1yj' . 
'\; ;lo.cat~dw:~t~inl the·13yj:ty~rcla,lJll~ropk(wet!a.n.d~(·t{ipecifio:sutface: water'protectioncfiteria' . 
. . Jor<;ii&splYe.g-;-PP.flSY, cQ1)taminagts,;are proyideclfQJ,l.,HWEX c0hstitueflts, MTBE,:ahd TPHs 
;,:In.;T,ftbl~~:2: j~(:{i:( L.' , ,.... '.;'. .'" i, ,,:,,'j:d 

N (nl~':'~i~~~grqund~a~lfr$am.ple~ '~.QU.eG,ttpd; h~th~;~iQiuitiY l~f 122/12{ Arrowwood L>rive . 
i,: kc;tv~. eJi.<jsecl,~d ,~~e..,cpg~$pq9.din.g ;GJ:Q~Rs,qffac.e Wl;l,t~r Pfot¢Qtiohicritetia. ' : . \: ' : \ I " 

, , .", .' .", f> ) ~ ~ ':. .... : ':, (-; \,~, _ ~';" ) ',I\/:! , -:i- }~1: ,. , w\;'",. i ' .. 

• Residt;J}:t~~' Vo.~tl1!~atlOJ;1~pit~r,~~; \. p , d.':' 

.. -,'l.~.~~~ :/,i ~.,'~ -·I~'J·j'Yi,.: ;..-~;n;.H ; ~~~ir;: h:';!fi: ;f .... " , '(i"-' -/'" , "'r 

The residential volatili~a!iQ!M~rit~l1il}c;tpp,ly,t()diss~IVeW-l1'hase Iietr<ileum]wdrocatbons ;" , 
that have the potential to tmpact indoor air quality in a residential building (Appendix E 
,of ~e,~ti9lJ;s~f~" ~j~}l\;,li rp:t;O,gg~2~ll~133k.,3i Cj)f}t1a~:R!:tgulatiQ;n~of:(Conhe(i)ticut state;' 
A~~nsiHs). '.Jq~;4e,pthi~o .gr<;lU;\1,~h~l<\t~X: W1~;r~hltiy:e IP¢ation to/ resitlential housing. ': 
foundations along Arrowwood Drive require that the residential volatilization criteria be' 
evaluated. Specific residential volatilization criteria for dissolved-phase contaminants are 
provided for BTEX constituents, MTBE, and T~FlsinfFl!bl.¢s: 2and£j\~'. .... ,.! 

Non,e, HK t~e, g~p~~dW'!t~f ;~'HPl)l~st cQJlt?~t~d[i1);.theiyi~i1)ity;of l2~ll24, A:tr1'owwood;Drive 
,; h\~ye; exc,~,edeq tb,~c.o1J'~,&R.qt;l,qing qTPijH;:n~~id¢nti,"xphltilization crite1Tia.>:f it ' i," 

~ '.' ' I~' , -.;):, f~f ii,,'_I·'Jj ~i\?h '~.I>; 

3.2.2.2 , Asse~~I1l~nt9f jGp,l}.t~ll,1iQ.aQtM.gf.3tjQP1"'Qte .... tial,: c 

4_', "}j ('it "';:'~.'" < '.\.1. ~:·,:.n~v·--·~ ,;{'> ~_;{~ 

1~ ?jse~~&edipre,~i9l;l~.~Y; soil{1;>Qrillgs,;j~W~AU~<;t, .. c;J.(i),wpgradient to ;th~ sotb<id~phase . contaminant 
source ar~,ll,.~ndj<::~~((<tp.~t..significant~p1),g1!~tiouqf,d.issQlyj(#;hp!;\ase1)uel ,0iLcompouilds'has hot 
O~9u:O:f1A;at tbe s,ite, alth,q1.Jgti;;there. Wyf~ :~Y"Mer,~j,sligbJ.(ex¢eertlrl1G¢$ oBhe ,CTDEP{~lass ;' . ;; : 

:"-,~?"';~_,,).'3~' l' ,.;. ,.". ~ , .. - -. "'-' ~-- ,. - - '-' 

GNGM ,w~}mq~at~~ PFQlx9tipl,1~~iterA~:q0}f1pi!ratiy;er~f~ren~~<fQrJ?enzeneteptirted; a:tsoil " 
borings ~J?P: 13:nrt Pf~~; <!~e: .4i~~pJ:y~~hRb,a,~~ !¥<j>}1~~mr~ti~1)s;, r~PQrtedtatls6il ,boring IDI?·.J "may 
be associated with fuel oil releases from the UST formerly located behind 131/135 Arrowwoodr, 
However, dissolved-phase benzene and total xylene concentrations reported at DP-6 are most 
likely associated with trace level migration from the sorbed-phase contaminant source area 
located along Arrowwood Drive. 

N aijtjl~.s . P!i,t'k:':;;N,avYIlliiiiiIYltousing 
Groton; Connecti,cut " 

" " if G:orreeu vei ABtibtf ;Plaii 
122/124,Attowwood Drive 
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The c""un-en6extehfofth6Jsotbe'd:.lplias6tcontamihafiort aI>},>'ears:;tb lie'afsieaay;stlite~ lsfftce TPH 
concentriltiot1s~in saturated zone s0n::~ample'S: c(jllecte(r'dowhgradi~nnb'the UST i~leasb area are 
signifIcantly below,tlle'apparent;sa:tutatfon, HinW:for, the 'fint:f fbcdars(;;sanq' !WJli'&~a:tei~gearing 
unit,~ 'KdaifioriaJly ;itiaseoib'n ltn~te'sidual contdinln'dhfmass','and ctlftesp6hHiifgYutl'()i1 Y61ume 
release (estimated'at fappro~fifiatelyi2~40() gal); lit' carl1Be1illfeiTedthaffuel oil \11a8 l1d'en' tel eased at 
this location for at least severaJ~seasons. A loss of 2,400 gal of fuel oil ~ould certainly ~ave 
been noticed had it occurred over an interval less thalf~§eV~rhl yeftts:L~lihdtigh\thespeciflc age 
of the fuel oil releases period and the site-specific hydraulic conductivity are not known,JJased 
on the' concentfationS';ofis(jrbed~phMe IpPHs rela:t1vtHei thb ia'PparehtfsoiPS'~h'ifatIort;litriit; ,it 
appears thattH6; sotbed:.phaseconiam:inail"fatea,'hruf reached;st~~tly; ~fafe:~';i<~,r; \ 'i i' 

. ,»:. -.~;';~ ~·':f)~"l :,'f/ }() "··'-.h >.~ r -,:.;,~ (; ~~',~~.~~ <.!(' ~;! 1 

3.2.2.3 PtfeU.mltary;-~ssessrn~nt;of.l]})iS'soIvetl:'Ph~se !XdalytfcarTrentIs;:'ll)iF' " 
'j ;:'{':~;i'ii''. ; .. >i;, ,'HFf!' ,'" ,', ,i:; (w:ln:"'fiH:;, ".:' ,;::wrl'''c,d;\,'., :i, i 

TheIdissol;ved"phase 'analytical 'datal p~(ijvid€dcon'PigUte'5§tifui¥ilffizei tlte ravrufaBlei:groullcl'water 
sampiing'r0sults forthe,:site~':IT'hesi}ffiQI1i'tle :samp1ihg~vehts:cohipleteH dri)19 iM~tdh," i 9~1une, 
artdil041fi Qtt6bef 2002,.! ~t l@caHen'§JwliHt'pdissc51ved1pna:sefuel 'oil comp(nlnCi~\ haVe Deen 
detected, there has been a consistent concentration decrease observed bet~~ert th.e:Iuhlmid 
October 2002 sampling events. During this period, the water table elevation decreased between 
05 'and ,:1' ft." AlthougH: only 'a liIb1ted:data iseti i~;a.valIable;~ttl rH)'elit!~ethl1aPthe;lAppar~nt>' 
reduction in dissolved~pha:strliydtdoatbofi :ooii6eiitr~Horls is iMsocHife{f with :dl~ reauced' '\)v'ater 
table elevation. Since a significant mass of sorbed-phasehydrocar~on,~,w~s,nq lqnger in c,ontact 
with the groundwater during the October 2002 samplihg)Ietrent, iiftsiHe1ievedllHiH1te~H>' c' 

corresponding dissolved-phase concentration measurements were reduced relative to the samples 
colleote'd!duringtJune .. 2002l WhehHhe,'ismearidffe/'"w:akslibmetgedjf' " } If;JJ:'''' ." 

" . . ,.' 1,',- ~!':'-,: ·-~(·~.,·f~ : ~",~,;,,;,,\,,:,;(,{.~, ~,';' ';t. _~f~·j-U··. ,'! 
i»fi,';:(ffo--'):_~\':L.;l."j _ -.' " . ' . 

It should: be notedthat'the)appareht':r~(fuetfafl! ill dissblv~a-ph'as'e hydiHdatbons oet\veeh June and 
October ZP02 may ,also1 be assooiatedl:~litli 'grburldWater;samplhlg metliollsab1:vo'rnattiral" 
attenuation. .,;: i "-,, '.\ 'i ",' i )1';,/ : 'J.," , 

• - . I 

-?' .'.\:' 3.2.3 Light, Non-Aqueous PIlaseLfquUfitici: 

Asdiscussed-in Sectibn' 1'~S8E 'obs€tVed.]JNAFI:/ af:the' gromitlwater iriterra6e'oi\dngr6moval of 
the 550-gal fuel :oil )BSTfonnetly' lotate'cM.Jehitid;.J2211Z4\ ~dwwood Dtiv~;' ;LNAPLin~ludes 
free-phase petroleum product occurring as a sheen or thicker layer. To the extent possible, this, 
LNAPL was removed. There have bedfiiin(\)',ifuffuc.u~dbsetvations(jf1LNAPL attliisj.locatidn:· \,: ' 
During the monitoring well gauging event completed on 19 June 2002, LNAPL was reported, at 
monite,rihg weJ,lsMW'f2i(O.02-ftthiekness,'and'}mbnlt8tingiwells'MW:.7 and 'MW-8(b'othO:O'i .:ft' 
thickness). i Each ,of; these' "m6nitodng'wellsl is'hi{ea:ted wlfhlnthe.iiltc;tpteted'$oro-ed"pnast('; i;, ,1 ! j: 

contaminant SQurce , area:; ,The kNAPIHhicknessi'*as:fedU:ce'd':t()'R ~heeh!ti:~~~ .. <OlO l i ff thic}(h¢ssj' ; 
at each.Qfthese iloGationsbased!ornnonitotihgweH 'gati~trig'cotripl¥te4i9nj t5,<>c~bbef29Q:f' ; ,: 
LN{\PL has fiotlbeeb~ohserved1at'iltlY'0thet;loe'atl0njtithe V'i'Cfrifty 'Of;'F2~/124'Aif6wwoba");' .. 
Drivei'N'.'" ,',; ;! "':';;, 'ih • "";;,,, ' , " ' i >,' ,'I; 

l'f.aptiiqsPa:rk.,..;Nav.y.Family Housing 
Grotoh~ GOl.1necticut \~ " ' . 

<", 

'i ";7~ .. i!Cdir~ctiveActidh'pl'ari 
1221124 AttowW6od 6iive 
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-
Although there has beel,1 ~al1 ~qRR~J;ent re,ql,l\()~iqni in ,tlw,thipkn~l&\~f LNArL observations, it should 
be noted that LNAPL may have been present above the water table during the 15 October 2002 
well gauging event. During periods of elevated groundwater, it is possible that LNAPL may be 
obsyrv,~4:~~ in~rp~s,l?d\#).i9kne.ssJ(i}velsL;:'; ~" {; \ \ i"i .' j·O ( , ......., . !, 

--' ", ' ,. . 

" ;: ~,. f ._' . 

3.3 CONCLUSIONS 

Based on the review of recently collected environmental data and previous investigations, 
the following conclusions can be made regarding environmental impacts at the site: 

• Fuel oil released from the UST formerly located behind 1221124 Arrowwood Drive 
n.ha~A.·~~lllt~p lip. ~ lre.sidUJtI pe.ttQleum~imJ:\>acttld are.~i',. asdepioted .,on Figute;~h 1 Based on 

interpretations of available data, the estimated residual contaminant mass~\iri SQil and 
groundwater includes approximately 17 ,400. lb. of sorbed-phase petroleum hydroc:arbons 

. f.' \~Q,~t hNb.9f\QissoINe.di'phase ;p,etroleumhydrocatbons,;The total,estiinatedmass of 
hydrocarbons remaining in soil and groundwater indicates that the historiciF6Iease 
volume may have totaled approximately 2,400 gal of fuel oil. 

• ' . c ': 1;,1' ~f_, i~,}:;·Y,Ih If ",-1;'1.:' ,\'(;'~l .,;;,' ,\ ',:~ ." .~~ "') 

:~ .',' :;J4e.!Sf.i>J;~e.4-Rl;1a~e.QQJ}tamiJl~te4 ,are'l;,( depictedf.on .Figure4)iappears to have reached 
steady state, based on the apparent saturation limit of the overburden. 

. \ J' ~f 
1~;-{;.~ ~~:-, r ,.f:'\,·. '.~-, t Jr; r , _ C -: -~P:, '. i' ';}i' < q ,',~;.;.r (. '.or,' .j,' 

• GmlfinnBr~Qt¥.\s.QH ;samples:'an:dr downgtaQieilt s0iland groundwater data iiftdicate that the 
: l'.j.JJ§;r~.fQIJller.ly lo.cated Qybind It2Jl12S, ~ 1311135; and 1141/143 Arrowwood Drive may 

have leaked, but not to the extent of the UST formeIilyJdcated:behip.d':l 22/'124 , 
Arrowwood. None of the excavation sidewall or bottom samples collected at 1311135 
and ;lflMl4:3\~~0'~~.d¢dJhe;CTJ)ER'pollutantmobilityjoriresidentialiditecti exP0sitre 

;;,srit~r1~:J~r(:rB~s.' [('.Yo ;e",cavation sidewall samples; colleeted frem the .:west/northwest 
side of the former UST located behind 1211125 Arrowwood'Drivb weH"'~reporte(tHit 
TPH concentrations up to 28,782 mg/kg. The remaining sidewall and bottom samples 
.F9Jle.qt,~(lti thi,srtQq~tiQnwe,re p,¢}owthe crJ'DEP,pollutantmobilityoFresidentia:Yditect 

; n i :~~R9,~!lr.~ ~rjtelli!!) {or! TPlls:.', '! ,.,' " .)' " ',":1: i: i ·h' ,';;;' '\; 

• Exceedancespf tbeappUcabletegulat0li¥ icleapupgorus,(or ;frielroi1~i:tlclude det~c.iti6ris· of i' 
dissolved-phase contaminants and the CTDEP Class GAlGAA pollutant mobility criteria 
for sorbed-phase contaminants. Although soil samples have not been c611ebte'dl(tom~4 ft 
bgs, the available data indicate that sorbed-phase concentrations are likely above the 
;.~2rr<?;spo.nd~ng~ OrQEP residentiabdirectlexposure criteria at sortie' Ibc~tioils·.;) Sitirl1arly;;; 
although soil vapor samples have not been collected, the available data indimitelhilttlie"" 
CTDEP residential soil vapor criteria may be exceeded below or adjacent to the 

"f91,ln.cl~Jjm)&4~fr&e,y~ral 'du.ple!"h6U'sifig\lmits~ f p;'. , ';"' ~ i'. 

S~,cti:qn,1I:;pmN'jd~s;r~Q01ll1:nended; ... eihedial; actions'to: address, the exceedances· of {rre applic'abl'e' 
protection, Fr:i!ed~:as w~ll\a&' ,potential tesideNtial !exPQsutepathways for residua. ftiH 'oil j ,l; ' .. 

1 .,. : ~ 

contanV.q~t~Hi\ g ,",'1:: ,,'~'.!, t" 'C "., . {"':::i!:i',h" v" •. :'1 

~@tihJsPat:k'7iN~v~):ijamily HousIng 
Groton, ConnectjCl.lt;, ; '. 

'. '~orlebtivel A~tiOh 'Plan 
1221124'ArrowWb6d Orive 
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This section provides EA's recommended actions to mitigatetesidualpetr01etftfi::hytlrobtrooIT,;t!,: 
contamination identified in the vicinity of 1221124 Arrowwood Drive. . 

~ ~~;~ .~~ < f-~"-";i ~~ 

Recommended actions presented in this section are focused toward achievement of two separate 
goals .. ::':"l: .~:! .-;'.-1(:'.' ,- )i".,":·- /"' ,! 'F." Ji 

'.,' :: •. .1, .~, 

c ~ ~ -':.' ~ ,_ 

'i' 

1. Collection of data required to fill the following data gaps: 

. ~~ ~ 

> .~ • ".~t~,:. " :~:"~"''-'-.: ;;." ;~ '." _ -';~., on 

'\'1 , •• Address tlie'current sfatu8,;of the)fuel oil us;r removal behintl121ilQ,Sl Wrtdwwood 
;).,J:)riVe:w;Ci;,r.:ri ' ' " ':';-;,; .. , 

• 

• 

,\', 

Install and sample sentinel groundwater monitoring wells to confirm that dissolved­
; ,phase' petroleum h~droeap];lOns, arertoUnigratingfoth:e BeavefClaltiBrdoR'weiIands. 

Address the status of the indoor air sampling performed at 122, 124, 132, and 
,\,l;35:ArrowwoodDriveltoconfiIm1l that th~' C"'fDRPresiaetltial tatgefJifitni6¥ :air" 
'coucentrations'2have'Iiotheen exceedddJrl tesfdencestocated aboVe antll6r adja.cent 
to:pet:toleiIni"inipaoted'sQi1::f~ ,'! '. ' ' 

'~- {~ ; 

2. ;Rt?mediah aotious itor: :Soil and (.grdundwat~t; fo addressthetesidual :hydidcatbbh ; \ 
;v;~1.0pJanripatiQfi assoCiated;withfu~lmil released from the 850.:.gM U$1jf fdmierI,)P-idcated 

:ib~11i:tl(;tl-2'2"1:.24 Arro-wwood;Drive.t;: 1 '\ r;',;\,. " >{, 'i',!.; 
- '-J 

~ . ~ ,. ~ -.,; , -

Repomtn~]jded.:'actions ,disCUsseGbiIiltlie;folIoWing srlbseatio'ns i are tU5hsYst~rtt'with 'the:~ ltv} 
Housing Authority's overall goal of achieving site closure at foFIifeFrueJ6il US1';loc~tions in the 
Nautilus Park - Navy Family Housing neighborhood. The recommended actions have been 
dev~t<1l,p~Q}iu:accotdliU1Pf:,withregulatOry tequireItJ0nts;e~tablishedi.by;CmEP( ,'i": .,,1 

""-{'"' ',' '. ," "-, ; ,,,"~ ;.-: .:<~dl.L<,: 

Thili ;S.~~;~~<?!iOl1pn>¥ides reQQmmtmded site-inyestigatibnractivities to ;aclores$,the'data' gaps 
OUn!1le,<il;~h9.v.!1.;; ,,' ;;Jt;, ' ;,' ; "";' :', "'U~;·' ; 

: -;~.~. ';~ d -F:: n ';~:'~Lj}~-~_C, d" 

4.1.1 Fuel Oil Underground Storage Tank :fuocate,d'Behinall\32/1~4A:f.r'owwo;otln:ri~e 

As,&hg~nrl?Y !A~ illt~rpret~d;,sC>fbedf-phas'e;.1;RH'isoplethsi6n Ftgute1.4'rth:etex!stifttanillydcal 'data 
indicated ittaHbeifll~l ;Qi:1- TJ~T'curr€rtt1Y'iloGatyd':behimi; 132/134{AA(\)WW([)od DdVe-eoUltF ", . ',' .',' 
potentially have been a source for subsurface contamination. The Navy Housing AutJil)tit)F"; , 

~~J.l~iJ\ls.;g~K;;i'NiY~,:ijamilY"Housing " 
Gr<;>t.o,n, .GpI1M~Jj.<)Ut. ;' 

"-' '." ... ' _. 

.;" j j,; " ,;; "(?orretiivei ActrdftPHtK' 
1221124i wfroww()odDtive 

) 
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(-~) remo~ed the tankR~l):in~,~~2~~;~4,~qWWpPQ,Q{~V~J~P _li~Q.Qq·hrl}~"M~9,qia,t~~ilta:nk .. , 
pull report is provided as Appendix F. The results of the tank pull indicate that a release did not 
OCCIWfl:t ,~y; 1l§1; 11,Q~~t~~~ p~4'n~· thts<,luplt)4,;apdtl}~t JhisJ<?,Ha:ti911 i&JiIWlY(110t:an ,~.dditional: <) : 

"') 

sOUl:«t)P(~Pf;R~d:-,pp.a:s;~,~,9~t~IAi;nati9}JatJ4,y',s,it~.; 'i . d,}, ',,; '.ni, . q<".,:,,~:u· .,r, " 

" . < -':~>~"'! .J;. '-',lf~,' -"1- ',' d~."-,."-.! ,~ "I.;._/{·'~-' L".iY; '-<".~ -i"'{.;~ 

It' IS~~~9n:wl,y:~~y~ til~i,' t~g,~l,ii~Ri:-1?4s,P'~~il]J9~il1;g,siQY(~9p1Rl~~t)~l;tP; Jb~cfml)t; ya:rd of (,; ; .>\ ii ',\",; 

132 A{r9vv.Wo()J!;Qriye, ~tj t,Q.,'f;I~gi1:tigns" ~lU~'Yl1qn;f:tgurp8!,;~Q~l';~n.Q; ~f~Mn9.watersatfipleS. i 

con~~t~<;l; froJ;ll::.tni~J9Q~ti9J?"s'J:J9qld Ja~: flPf1JMliY?4;fQf=:nPfI~ by,tb.f.?; GllQ;fW; :El]?khM.ttaQ(;handfgi";" 
BTEX:~n4\¥T,:8,;§ Jl.yEPA~~t90Q. 8,2~Ptli' L~l)a.lytic,~I.cla:JaJromAlw&~i soilQQJ;ipgs wilLserye to' 
document that a release did not occur at the UST behind 132/134 Arrowwood Drive by 
con:ftr.wIlJg ;th3;~ l:\~~~j4qm ~p:rb.~~hp'h~~~;;eQJ1,taroi.l)~ll,~ s.(iW,r~e: is. J!Qt ip~esep.hin; thetft<imt yard, o£the: 
dJJpls~~\.fm~Jq f»rth~rp~lil}~~t~itlJ.~i ~~~~I\tjQf,th~ :e~&t~m'Qc>xnppl}¢hU)f;thesorbed:tphasei i)!;' .', ' 

contmWn'Wk,sq1;lf9~t~~~~;(!.qep,tifi~~,a.§'~1l~::3J~QnFigpr~K it; -N', ; (,\C ji ,c 

-
4.1.2 Fuel Oil Underground Storage Tank Formerly Located Behind 121/125 Arrowwood 

"Drive.,. i, ... ·.'.··:.' • f:~(il L~"';":{:in., .' ;i·'f:i,. ' • ";, ,,' .' ' 
,< r'J; ~ .. 

;'-:;;';;", . -.~_:U;~··>: b:·>~}n.'·/~, .-:,.. ' V"<{ii',- j '" f;,!1L'·:,~~r,. ;';" .~. ~-1~}, 

SS~ ;~a~ J~r~vi<ile~ ~9flly,1:,s;a1 da:t~, (GT;DE;P, ~Tp.,;B, -mg!kg~Jor' ~xQaVlation sidewall/and ·tank pit 
boJJo.1p $o~l ~aJI1P\e~ col~e.~t~d follo~iJlg, r~rn9yal ,~f th~ fuel on ~SiI'; {0JiD1etlY1J(i)~,ated. behind 
1211125 Arrowwood Drive. These data are provided on Figure 4 together with theEapprojdmafe 
extents of the UST excavation. The report~d concentration of TPH in the two excavation 
sidewall samples collected from a layer of residual petroleum-impacteci:SQil.retnaining!on,top 
of a bedrock ledge below the utility shed foundation at 1211125 Arrowwood Drive ranged from 
6, 181 t~!f8:, J~f}P.gll\g·,r~hjR\li~.,indipfltixe 19.f ,&qUpot~mialb~ ,s~t:urated Witp,fuel'bih : These· 'i) 
elevated con,~e~tr~ti9n,s rep()t1Y.(hill.th~\.w,e~JlQ(),r:thw~sJ ,si4eM'alLs~mples: indicate. thatpetroleurh.:. 
im1?actH~,~bil,19S~~~<;lp~l9~:tne utmWsh~~;~fQund~tiQQ.ic~lildJ\Qt!be,entirel~;retnoved.due.to··.,,:' 
physi9f:lUi,t;ni,tatiplls .w)~x<;,avSl,~ipl}r<;,,:.;1i '.' i' i ;.;,; ,:' L<."'-"'" ,i: i\ ~. ti .' > ,i'.,: 

'_JF 

As discussed in Section 2, EA has completed two soil borings downgradient from this former 
US,!, :IQ.qa~iOI1 (~;a,) 1,an,qipP.:-7). ;~t,\~ytiQfll,saw.pl,t?s QQllePt~d(at ,th~$eborihgs .cxhibiteClIind' } 
indic~ti9J1 t;h.at, '~u,~lpJ1J}fW! tpigrateQ:,{r"w. the ,foIlllefi tI!Plyloc:atiQfi;,;:.:E.fQwever, theie!evafed,T-FH;·' 
concentrations :collected alpng,tht) 'west(llortl),W~&t::ex9ay\atiQn sidewalb:$xoeed ,the CTPEP, , ' . 
pollutant mo:bility~rit~J:iCJ.:(5QQ Wg~g), and indicatethe.;potentiatthauheCTDEP residential ' 
direct exposure andlor residential soil vapor criteria may be exceeded in the vicinity of the utility 
sh,ed. i' '. i.e :.ii·,'",f·,'" .';ii· '\ . 

- ;,~ . "I • . • {' , : ., .; ~ .'_ '.~ ,~- t, .. '.'.' .!. " • 
. ' '.. , •. , .. , ~ '! ','. ',;:; 6" ,,"":-:'> i" ;. '. 

The, PST, r~llwya:J; fem>rtJpr, tpe ta.llkJ9~ated b~hjnd;! l211125AJJrow\:Vo0dDrive)has been' 
review~po, ~n(V.s~ prQyided"a:sAgpenm_~l Q;,,~b~,t(\nkw:a:s.lremov.ed;, on,~,:Septeriiber l2002~, along;';· 
with approximately 35 tons of impacted soil (to the extent pra~tiQable)iU'the'm9ntlHfollowing", 
the removal action. Impacts to groundwater were not observed at the time of the tank removal, 
or r~w()v~o~;~lty ass~w~,at~~)mp3;~!ecl ~oH~ ;'Re,&iclyal: coptamination may'remli\in ,oIl, top of , .~. . 
bedrQck \llld~meath thy.,s~ep:~md concrete s.l:ab :locat~dJotheIlortij~bf the excavation iii'mihor' .' 
quanttt~ys.As~niin:ellllonitoring:wel1 fMW:rt:3}wi11 b~ in$t~led downgradientof this location 
to manltor for potenti31 migration of contaminants and any impacts to groundwater, as detailed 
in Subsection 4.1.3. 

NJiPtilus Pqrk:7N!\Yy,ilaniily Housing 
qrotop1'¢9pneC~Qui ',' 

\ ' , ; , ';;€QrreCti ve'ACtiorl; Plah 
1221124 ArrowwoodDrive 
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4.1.3.-:1nstlillatiori'ind sariiP:ilbj,1ff;S~litilu~l~rOUridwat~t 'Monit()Hng wells ',,~' 
i:"l, ':.} ~ / ',1. ...' 

As discussedJh ,Se&tlofi :3;4mdn1t~f,ihg' w~lisMW"9'an:d MW ilO; w~tdirtstalle(nn: thd, iilfbfeCl \ " 
downgradient direction to the residual hydrocarbohSoiitc~ aie'it. "lfhMSincM)~eri'~sfil'blished 
that additional downgradieni monitoring wells are required to serve as an effective sentinel well 
network along the' S6uthetltsia~,onhe)sorbe(t .. plIase cOtlt1uninitnt' sbitr8e area~ ~h~,iacldiiion~l'" , 
sentinel ;~lls'are l1ec'ess:ar;Yt to'eo'dfirm!that diS~01ved':phase petrc)l~tin\) I1ydiocfu-b'ons' d~'~b'( ",: 
migrate'{r'0m: th'{iiresiduaf'~otlrbe; al.'ea.tb thl{Bea~erdilln Brook ,*eU~nds. 'These .w~l1s wiU a1s9 
be,require(;Jito monitor' and control'the' aetive remedf'al pro'gram di'scussed'in Subsectibn l4:2.' 

/;<ft.~; l' '-. :.':' ~;" t /, ( -"->.;~'-" : jd·~.;{nl).= 

Reeommended' Iocatiofis' f0r,fQutadditionalsetltinel wells:areprbviO€d drFF'igureS: :th~' wedsin,' 
should be 2: .. io'.' diameter. lBYCf ;fintshed with{lllsh.mdt1rltcasihgsJin!snnlea'iii<ti~~ittiiHkill.anl1elia~' 
monitoring wells MW-9 and MW-IO. Atrackimouiiteddti11rlg)ihay)b'~)tequireditb~iIista1itlie")< 
sentinel wells located adjacent to the wetland. 

n' t ,;, :1::; i.,,\ , ,';,<i~\Y,)"'" 

Previously collected soil samples have demonstrated that sorbed-phase hydrocarbons dd"rtot 
exceed the CTDEP cleanup criteria in the vicinit)' of the recommended sentinel wells. , '," '," 
Therefdre;'it: is; obt\'lleCessaryt<H~ol1ecf soil sathpll~~ tiutfng' ~entind m:onitoHng well ifiStaIlatiotL (, 
RecollllllendedgrouQ'dwatep s~ihprihgprocedtires'fortlie sehttfiei wellrietWork:a:re discu~se(fin;' 
Subsection:4,;2;;;U ';;'::',;{';)" > ".;';.',',;:,;";;' ',U 'i;"", "; ";'~' ,;,::~l~ , ,,' 

~;~ ~ ;." .. ~: 1'," ~; '. 

4.1.41ndogrAir$ariipliiig';! iT, 

As discussed iIhSectlofi '3,; the~availableaha1ytidiVdatair1dic~te !tnat \ifi~lCTlDEPre~mentia1; " 
: 'I. 1, __ .: '. ~:'" _ _ .. ' 

volatmzationcritei1ia:fot; soil ;v:ap01:lmay:beexceetled"1}e10w and iadj'fteiiit tol ~e~ettirabplei ",' 
housing uri it foundatiQirs'locat~a :iti iar&arnmpi'tctedIW1t'trfttel 'Oil:; i'Flleseh6t1sirlg\frlhs inchided ' 
1221124, 132, and 135 Arrowwood Drive, based on the interpretedsotb~d,,;plia:secdHta.nlirta.rit ;. 
source areas shown on Figure 4. 

~-')Ju' ". : rf,'J~"! 'iH:'~i~'·, '~r';:Jj ~~~;J)';~~;<' '. :. <. ~.-;-:'-~." ;~r -./<' ','n, ::~. :\.>~ 

The CTDEPlres.rdential v01atHizatiohofite~fa f6f:'$~1l ,vapor (Appendix;P' tb~ Sect!6~~f12a)13~~~1 ' 
thtought22.a-.lB3k1.1 ,of the,R'Ogulati'Orrs1 b~!@onnecri'cuti State'tAgenCies)' ha~e;beeft'dev'elbped " 'i' 

based ofi1expbsure' \risk'calcU1at1o'tls~ suofirthatreSidentfttl targetfiiidbof' air conc'el\trilti6ns wi!l ' 
not beiexceeded ifsdil VaporfcdncentratiOlls:'ilre\ mairttained' below Hit' clecinul?Ctifetia. ' 

··t;(;\' <.iiv ~ r, 
Indoor air sampling was conducted to provide a direct assessment of the actual concentrations of 
volatile hydrocarbons (if any) in the duplex housing units identified above. These data alleviate 
the requirement [or'collectingsoi1:vapot 'samples 'belOw1 or' a'dj'acetit to the btiiltlillg fd1iiidatlohs 
anqialso elim1ilate;thei~mbfguityi assodated'Wi~J:riIiferre(nlidoor'air cohcehtratiorrs1based:ori 
sub~llrface;soiHvaponneaSurtHherits.;·) ~, ';{!?, ;:;;'" ' 

Time-w'eigQ.ted' samples>.were collectedf6n; 3' Maro1f.2003at eachhbusfrig'urtit'and ~~al~zed 'fot' 
VOGs,tiy.EPAfMethod:T01l:P02'.'V@(::s,were n:btdetecteditlan)iof tlie<samplesl::olleCted fof 
analysis,:: Details 'speCif4eto, the sa:mpling :evetlfandi ais()cl'ated;analyrical'results' are ptovideaas 
Appendix H.k ' ,.,' ' . 

:N~util!lS Park "f"Navy.Family Housing 
Groton\, Connecticut."<r- r 

, ,',' Corrective Ac'tidrt Plan' 
122/124'Ahoww6ddDlive 
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if' 

Ti1is,sup~eq~i~l}"p~Q~id~~ ;~C9~~mled {~~'P4t~Lactio,ll,1?l t~U))i~j~a"t~jth~· &orb~(hpba&ej and" . ; ,; 
dissq\vtfd,i7BhflS~.,~p~taminati,op..,~s,s()~iSlt~q w;i~l;\th~ jf",~l. oilwltf~sei at, ~2,~H24:f,\pro~wood Drive. 

~ ~ r, "}'-> . i , 

4.2.1 Remedial Goals 
;d" l.~~: ',' ," .i.: _ ."i;";' ".'. ,-; "~_~._c~ ."'.: ... ,'; !.,; {~, .'(;1 

As detailed"fP ~,~9ti~.l}j~!,t~e~"f}Hable analytiq~lfQatajQ.dif:?~te tQ.flt r,esi(l1;l~J)~tr~leuro". ',U;",: 

~,rQr(),£aJ:'qQl1, ,Csmqymratlons iQ.~oH ;~W;lgrolJJ:l<lwater ex;cee~l several of ;tpe·cPttesponding!O'TDEP, 
cleanup cf!F!iri,a;;, I, , . ", ' " . ' " t; 'H ' 

• 
_,t., ,".'J ;c"-!'.'~_{) ,S ':'1,-' ",,~,~ ',{t":"'"..';-: ::.t·>.H~)-'; 

B;ackg~~uncl concent~ations for all dissolved,..phase contaminants of concern 
(groundwater).; ,,' ,iu f~ l~i, ' ,( 

With the e~cePtiQn Qf,two ~xc3;yation, si<;i,~walll sWlples collecte~U)) toe Ni~inity 'of the utility 
shed peb,\Pft J ~U,l ;25Arrpw'.YQo<11?1,'iV~f;~qH, ,~~11JPJ~s Which have, r.epottedhy.drodarbon '. 
concentrati(;ms ,al),9v<r. t,he,. ~TI?1p;P,.(;Jf!~~. GA/J3AA pollutant ;mobility cdteria; anHimitedto' the 
sorbed-phase contaminant source areas identified on Figure 4. Detections of the'pdfuary . 
contaminants of concern (TPH, BTEX, and MTBE) for groundwater samples have been reported 
for samples collected from monitoring wells and direct-push sampling 'lod.atj;oJl~lwithin6r 
immediately downgradient of the sorbed-phase contaminant source area (Figure 4). 

~l!.';j: . <:: < I) ··'-t--·.~< , ,. - ?L, c,>~-~~ ~ ·:':TYJ./ Lj·~;,! ;': ""(:-~:_~n'~;' 

Although the~~.~~ye' ~~~~. p~ soil&WUR1es poJ\e~t~g .f.(()m:;<;4:tl, bg~ith.~Lavailalned3;ta'suggest 
that, s9 . .(l>~difI>p.a&r hydro,c,,!rlW1} .(;;9\1cemf,~~iqnI?JP-,~Y e~ce~Q; thei~fPPER\te:;id\en~iali diI€ct 
exposure' criteria. Simihirly, although there have been no soil vapor s~nUl'-I~s~pll¢cted,the 
available data suggest that the CTDEP residential soil vapor criteria may be exceeded. Potential 
exceedanges, Qf ,eitherqf Jpe ~1?9:ye. fritrr~Sl, ar~l!jwi~Ycj t(tthe\&9rb~!i;;R4I:\Se ,cpn,tarninantsbtitce· i 

areas~~~l1~_~fi~:.~n:Fi~re~ .. ; ,_. ~f" r·~)-- :'~~(!'f -',"·'Jf.<'!)-:.,U ~ ~Z '!~,l \.,J{f:,.'· -,',' A::'~ * !~l'-
.~'. ,'-'~.l':,~}"', .:~.~.~ fl.·- j. _ • i . ,: ~; 

Basedgp $.e,QT:QEE :~,rH~~i~, q~sRllS§t19 :3,,]:>0\%: tb,y\ re,«omnwnQ~4(emedial gQa!si for residual :fuel 
oil co~t~¥a#pY1in'.thy Yi.Cil1itYJ)f.J2fll2,4;~9~w:()o~hQdve, ~e,;' asf()llows: l' )'j; ;;::, ' H 

• Reg~w~r~~ :?f ~qibed;~h~se,T;rl;I~~ifex;,d~l1Ce,n~~~tions tothe.:~o~~~P:~h~i~g C~~~i;' 
. chiss GAiGAA pollutant mobility criteria (Table 1). . ... <; .".;: i,,: j; ,'i .eli i' " 

.,feriopicgrQun4~~teJ 'fil.qnit9rip,g,t9dq9JllJ1e,,1J.t4i~ftoJyeq-phJls,e gQt)taminant . XI . i 

: ,..·<;p,nc~*tfatiip,11~,g~~iThgt,~e,aipi.ent;~X~ ~~~pept t9acnj~}ljngitQe'.:ymedialcleanup:Qb}eotivesr 
~~1}~e~ite(i\p.;~i~jl9~~mppqcop.pen~(~t!qns)"i ."if",.,'·' ,;;. ,'Y Fl" ; , 

:),'. ,.,.~~~.i~ '):,-v-','; -;_,.-~, -·t-." .;.: -~ .. ·i ~.' ',' <' _:', ,;. ~I" ,"~·.;r~,; ;/~;'.'-:_" (" J' ~,. - - .::-;.';. : ~ 

• "c~~\i2~i~gac#x~ ~emedi~ti9I\ .. ·,qi:tart~r1y;.,g(OllJl9water ;sru;nplil1g at'site monitoring IwemHo'i 
SRHf,i1jlAJ\1il~ <;l;9'(pm.!ep,~t~l)~ tim rymedi~ (*~a,I1l1P objectives"fortbe siteiare ~9hieve(L 

. ,::'" Correeti ve 'Action'Pla:ff' 
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Redu~tion of the sorbed-phase TPH and BTEX concentrations to iIid@tOEP'Cltrsi'UMGAA " 
pollutant mobility criteria will also satisfy the CTI?EPresidential direct exposure criteria,; whi~h 
may cutrently·tfe7exceeded:ar:'soilielocat10fis:'Add~tiofiallyNhis ltemediaffictihri\vill teal.1C~ the, 
source forsoili vap'bf,"Gdt\~iintfaHOhsi su~iithat :poteRdaI bxC'eeUance's'bftnei CTDEP~r~~id~rtti;af" 
soil vapor criteria will be elilninated . 

• 0 

Reduction and/or elimination of residual sorbed-phase petrolemTI hydroca~,bon,s within th,e . 
remedial targeV:al;e~sltdentified btl' FigUt~'9 isliofrlaremHve.the;sbtitce::fdpdi~~~ol"etl-ph~s'e r::· ".. '. 

c6ntanun~rifsv'wl1ich;;havi!\Seeh'detect~dinY'grbUhdwatet'sa:rHpl~s;t61leetd:1'frt)llilH6atlqrlS'w)ithi1j; 
and immediately downgradient of the sorbed-phase contaminant mass shown on FigUfe'9.""" 

The following subsection outlineS' the· reeotrimerld~d4'fehieClia1 ; actit>rl>f6t·t~dddllg sbtbba .. phase 
TPH and BTEX concentrations to the CTDEP Class GNGAA pollutant mobi~ity crit~ria:1' 

rd:)"}n().~-~ ';~_.:~lf;~t:"rnn}~·~t~~:'. '," -L ,';d?~: ; ,:~., ';;'~~ ~<,L';.'<'·~: ":: f"-:.'_·~~> ;' -l:_(,;,?·jG-;"~;i y 

4.2.2 Denitrification-Based Bioremediation of Sorbed-Phase Contaminahfs 

Followiitg.an~ eva:lu:ati"o)1i 'Opavaihlble techtiolbgieiMI~r 'a.chiev~menfdf the 'tertlbdialgOaIs" ,;:J ,;. 
< , , «! _ . , _"' "-."~" "". _ 1", "/- 1"''-. ~. t ~ :' ~ ) - __ . ," l - _ ~-. 

presented in '$ ubseettdri4!2)lipGen'ltti1lfCationt tiased 'bibremedratioll {DBB )'nas 1:Men ~e1~cted ' 
as the'moskieasible sfoti:mi'tigad:Ng1tesidua:1 'fuelel1"cdhtarni'ilatits' H{the ~~iciriitY"df ~122lt~4;'," . 
Arrowwqod;Jj)riyef{'; , ,!,j\;« ,:'; . ;,:;."., ,;,iV,·:' ,<'; .:: ",' 

Other technologies that were included for consideration but ultimately reje~ted included 
excava~i,(i),n.of1petrolbuin:'1itn:~acte,di S~n/ini situ ~fiemical o:ilidatioll' (1sqO);)~oilyap8{;' ',' . '., 
extraction/aill ispar:ging. '(SN1E7!ASij'jtancl; aerobic 1Jiote:tiie'diiiHbhl.lsh:\g'oxygeirreIl:~as~itQirtpound· 
(~~~®}:0r.S~?~~~,~ri~d\tdfgl;' ;, hi"~ 'j:l;>';?V;'<iH':~~' .;,. ;;:;'.',;; "'iCC" '~"i,::.",',',," ';;;;.;" 
Remedialrexoav,a:1!iQN fwasiJ,fi6ti s~lectel:l~sin6~ tfii~ ;te~nBOldgy' Wbitld'rtoebe 'able~t8 ·~adi~s'sl',', : 
contaminated soil located below or immediately adjacent to duplex hotlsiiig'r6ttfH.ldti8blttfra :Y, 

subsurface utilities, including locations within the most impacted regi<;m qf tlJ~.~Q~h~d-l?~ulse 
cbntafnirla:nt's0rire~:a@at~i~&di:riilin'iililyFthls"tMhtro16'gf~{VduldlSecbs'i iprbfiibftivt uue.li5 the' .,'. " 
requirement for dewateriiigdutiwg e;cellva:ti otiftfitleJt'terisi ve~r6aa;(slHewall{~ 'lilid'c\l)!15 'tgp~tf~" " 
following excavation (soil disposal and replacement costs not~ithst~nding). Reme4ial, 
exea.vafion'jwould~a:b;(jcteate Ia! Si'gh1fiGrutt'dfstutbitfice Land1pdtbritihl: saf~ry\liai~t(NfiH~ '., 
suburbanresidential~etting. .1.' ,. ;., .. ,.",',> 'lk'> .... ;:j 1,j\;Y. <..1 

ISCO was not selected;dtl~ to;tItefatg~~fuass;Ofisorb~d:.plia:sefcontaihlnatfori(apptoxhhdt~ly '.' 
17\400{bJA~hichjWdultlreqtlir~;pr6iiibitlve 'chemical injection jv()lUme~ ito, 'cici'li¢V~.lHe·:tgh\bdial 
target goals throughout the residual source arei:"nFaifditi6tftdhein~~fecJ:ihichlry:;iiffei~~i61t! and 
cost prohibitive, ISCO would present a serious safety and health risk to site residents due to the 
exotfierm.i9 :reactions ift' the SlniiIbwaqtiifefatid'asso~iafedl'elecl~'e;;M'fjteSSutized':ga~eS,ib;61bw ' 
duplex (housing, foun'dittiohs: ;Is~owciuld als'O 1fkely; iesiilt inhibbitlzatl'6'ti' of sorbg~t'~pBlis'e 
contaminants, which would potentially migrate to the Beaverdam Brook wetlands. 

Na~til\lspark .,.;Naw·Family Housing 
GrotQn.i ConnectiGut '. 

. ,;" <, 'Coite~tive!A'bli6hf Plhri 
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(~) Sv'E.(i\S, was, n<~~i§~!e~t~4~hWYf,tJ:;l~~, ~~~,~noIRgy, ~q"HJ(J Jlpt 1;>cr j;(ffeqtjv,e, J9l' 1p.itiga,ting:&P,rp~clr 
phase, C(Wt~rWIHtnt~,~m4 ~in~~'i~p~1,"f\~JqIjHf flU ,a~,t!y,y,Svp/~.s~ys,tell},WQll,lql~re~te.~ ,s,ignifip,an-t " 
disturbanceitot~e residxllJi~ln~igl;l1J9J:'4opp, ,A~ ':li~p!l~s.j?g!!JJ.;m~i'~jt~ev:~J);1:~tj(m, tlw,ma:joJ'ityof. 
residual fuel oil cQJ1t~miti~tion is'llnA~rs,tQQd to ,by, P,f~S,yPt:~§:~9fg!:r9:1phase;cQ{lt~min~ti0n, h~lQW 
the water t~hle.~nq;~s~~sqni\ny)witlJ,i~f~~~'l?h~e~tic ZQl}Yf)tx:y,e,pt Ql,;lXiIJ.g'Re.rjod,s,Qf19W', " ' 
groundw~~ei ~l~"~tiQn,,~~,iW,~Jll9.J}9t,~cr.~1?,\¥'1P'Pfl:PtlJf~,,l9~~~ J;1}~gr(),CfM1:>QPS,t,:B.~sedQn,:. 
appljC,atlon QfSVE,/AS,sy~temsat si~mJ¥;~i~es!;~qs,J19~, 1:>~liJ·~:v.~4;th~t~1J:'i~l?~Tg~ng lw'Qul,d" " , ;. 
effectlvelY,J?f.oPl9te tra"sfe~of ,~orb~4"iP,IJ~~"p¥l<!r9HfU'P,9nli, ,t9 J!W, ~,lW)~~1WiY!:1c;lQ~~ ~~!le,~, »Ilwt:e." . , 
voI~tjUzed, GOqllJ,Ol1l}P~ iY'(Qttl4 R~'H\P~llf,e,d~1:?y ~1J,S~,,~y,St~Jl\'i~:g\l~.~, ,Q,P~{~liQn Qf:Jhe, Sy,e/AS, , 
system during py'rjo~l~ Q~~4fllIQVX,~!()lJ~s:lW(l,te,r 'WQu,~d; .uJc~ly, ,1;>,e;re.st,fikte,(tgPJ~JP the,pote,ij,tial for· 
groundwater infiltration. C 

, C,_ '.Z~'~:;~, I'~': '. dj ,:J ~fl~ :-t,~,,-l>~l~' 

Aerp:",i,c ~Aor~.ne.diatiQ1} fusing QE.C~ j. 4Ytc;Jt:Q~~n, ~Y~Q~:ig,<frliQI\ltiQn,~, ~rl i&iroJl;:tJ[ ipxoduots wasr. '.' ",)" 
consid,e,r'fc;l b;ut,t)ltimlltel y, reje,c;;t~d fpll,Gl,Wing(all 'C;\D..::J1;ysiSi pf(~~he,stoiehiQinetl'ic :dell)1.and't{d>l1, 0 RiC~' . 
to achieve, tQ!?s,ile.reroedi,a,1 igom;QLtttAd:t;l"~ing~ :sorhed-:phase·TPH iantl.' ]B'1EEX·eoncentratiomr td' the' 
corresPRP~J1}g GTI?EP:' C,lass GMG:M pollutallt,niObility,crit6Fia.throughout ·tneiresidual source 
area. Due, ~Q 9~yg~n ,sQ!llbility linUtalliolls, it isbelieve4 ,th·atiG>RC1f wouldn;otbe effective1f()p , 
mitigating.th,elarge;1JlMs ofts.orbed.,.pl),ase hy,droy~bons·.'inthe'vicinityio:6ilrJ.'2Yl~4 AttoW.\Vebd' 
Drive. The advantages of DBB over QRC® or; ~iririlar;aerobib,bioretnediatlonl techtiologit;'s are: 
discussed in the following subsection. 

: ;'<.' :., 

4.2.2.2 1'echnology Description ' 

P:sJ3 invQlves ,subsurface injection of nitrate;:;basedielectfof!, ,accept0fSfl1rrd lP.'tlttii:Hlts1teV1'r( ) i ; i' 

promote; anaetobic degradation 6f.pettoleum,hydroca:rbollsins6i1,and' gtoutld\\,,'iitef through' 
denitrifipation",nenitrification·isfa:!J,anaerobicbiodegnidatiofl 'P'athw~ylfi whidh'nitiilte"iS used' 
as an~l~QtrQll'acceptQr(or.n'le:tabolism of ;hyal'ocarbons. Tlre·ptbduenPdf; denittiifibation! are' ! 

carb.on: dioxide, wateFjl and: i'riert nittogen!gas,; BBB(is a:costieffectivtHechHti16gy Wlii'dli;is 'f' 
particularly suited for treatmentofsol'be,d..:phasec(j)ntamirta:ftofiAl>'eldW~1Jt1ildrtig!f6tilr(l'afi'6ns 
and at other logistically complicated sites, including sites where subsurface utilities restrict 
appli~~tioll,of more invasive remedial technolbgiesJ '\;"> .:,: "'";: i "dM'n~ " ,; i. , '; 'u 

In compafisonto aerobicbioremediationtechnologiM, DBB jglsigrtifibaritlym6re 'likelfttV 
mitigate'largeresiduaLhydrpoarbon masses due to the s61ubility'of nftrate~~600;OOo' iliglEj 
VerS]lS ;oxygen{ 6-9;mglL'" which ;allows' forapplicatiotl, of significant 'eonceb.trdfi6ri~' 6fniirat~' as 
an electron jacceptor to,meet ,th~,.;stbi€hiometric demand for metabbHzing'the'tafg~f'hydrocarbons. 
In addition, thejsQlubHitYiof nitrate allows 'fof theesnie'li'shft1entOf~a' ~1iDsuifacei aiffusivet1hi 
sl,lffici~ntJo· transf~~\t.he nitrate"'based' electronaccepto{:sohUion 't():6th6tWise it1accessible;are~s,d 
such a& cpntatnJ:nation located' pelow building foundatidfi§ or subsurfacejtitilitie~J "Diffri'slolI' df 
nimate::'Qas,~tl e,le,ctronacceptor, solutions 'have' eVen, beertJfound to' exceed ad'vetthre'f6rces In 
certain inst;;tnGes~ ." i "" '}'~! .,)' I, ", 

Nau\ilus l?ark- NilV¥ Family Housing 
Grotori, Conl1ef:ti~,ut 
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TabIJ~9ri)toy,id~s;afebfuparati;";e-:slitnffiafr"of;mictdbiID(aegtailaUbrr'pr()~~sses!1fi6111!:lifig' aerobic 
respirati6tt 'an:ds~¥era¥ifofrhsTof Jana6rBbrd/rtletatlolism, lihcluding;aenUtifiC~tiofi;·ina.ngarieSI3, .. i' 

iibn;'andlsl.i'1fale· reduC'trbn{ ·ai1a;'ill'etltah8geriesi~\~' ])uriltg:~i()oegr~aailoh 'of petrolci~ih:"i;. ., 
hydroc:al'bonsranY'or,aH oftHesC;tnetllb6Ii'c 'pathways lnay'C'?n~HHute tbtHe' bv~rafr', ,: ',. . . .., 
mineralization :oft;oWta~lt~nt~t'Factlitativeibact~n~'pLe4 Oiga~isiI1s·~~!~. td ihetab.c>Iize ...... . 
h ydrocarborls'irH5otil'aetb151ci ~i,ia itl1a~robiBl'en\rironrlieIif~ rtypically utilize: avaf1aP1~ 'electron 
acceptorsLprefereiifiaHy'ac;c,oi'{1Ihgi6 '~tietgY'avai1ab!e ;p~r In.()l~/lJe~inrlitrgwit1J: Oiygen '( aerobio 
respiMt1t:>h)'and Ptotee01ngttn~oider'thr6ugWnitrMer'red~~Hdfi; itonredudi6n~ and suffate" , "" .. 
redubtibii'{l\TFESt: ]\9g6);J(In6'x}tkedraepreteaf~irvnoriciefit~;lfubthhhti~eniel1ad~rHttnayutllize 
carBon: ;dtoxideas an't:n&'dftoniaeeepY6t; !tesMtfn'g"ihllie 'Ptoducfiorlicofiinethane'gas~; ". C '. 

, .' , '" ' 1 '; - ~ ~ i .. ~, ,> : 

As demonstrated by the data provided in Table 9, the availab~e energy associated with aerobic 
respiration, and' detliit,tiff€:HtiOfl isHvery! sinUlai'fe~th: significantly nl6ie prefei'abl~ tlian tile other 
bloclegradatiom1Jtocessesifrom;a;inet{ttiblic ;st.ahdp0\ht; "WhtsiUidicates that ooth;6iygellahd .:, 
nitrate; Qan, senve'as(exceHeIffi tHecttoniaceeptotsfbr ibi:odegradatioo;n!lowever,as 'discussed' 
above, :theSolubility Jimitfltiorls faSsociat~d: with; dissol¥ed oXiygerl t 6,;9mg/L) relative H:>'-iiitrate 
(>600\QOOmglL):imayrestriet lh~tlapa:0ity'f0r,)aerotiic: degradation at sites whicli contain' i ';,~ "" 

signlf~Qantr~sidu:alllY;dr0.c3[D.oh).c.ondetltrations}paJ1ti(JuladY'when;remedial'target 100eatioJis<;are " 
notr~,adilx taC~~~~ib>I~"s.uQha:s,';areas,oelowlbuildiilg,fou'ildations:'. ' " 

At sites with elevated sorbed-phase or dissolved-phase petroleum hydrocarbons, the available 
oxygen concentration may rapidly be depleted due to the large stoichiomett1cdemand fot ",\ 
electron acceptors. This is not the case with nitrate, which can be introduced and maintained at ) 
a much hig4~ri,cpI}.,G§,D,~r~tigI!JlJ.aJM\l~:yge.n'EQr;the;same,reaSon;riitra,te caq.be:iritroduced at su'ch 
high concentfatim:}~, tb:f!.kA~ttO,J,1.gdif:fusiY~ flux· can: be;establish,ed, which.prprnotes lateral,', 
mQve:rp.l1p.tot-;IJ-:i.tratSi,P,(;ls,ed;,<:;l~qtr,(j)l1 :(;lcce.ptPt, sohitlons' ,from high;eoncentrationareas' Jat the' . 
injectiw! ppilJ,~(~) ;t9JpiWE?r,Q9ncentfati<!)Ii locatibns,wi~in the,remedial target area. "The'ftreas ' 
benefitingl!1i9m th,{t,~:liff,1J~j;yY;fll,.l~.'·of;nitrate may; be loc~ted'Qel()w building, foundatiorisahdlor'" 
adjacept',tp: V~U\ty,li!nH$jrMlheJ:e ,~\lJ))surota~@:ipjectionis,notpbssible. ' ",' ,;'i , 

,.;. -. - ",<, - --,,- ' • 

_,':'j\"-'::"',n,' : ,nilt! )ki{~ .~:-.. " ')-. \"; ~'; ,J ) 

Due to the available metabolic energy associated withldenittification relative ,toothet~ anaerobic 
metabolic processes, facultative bacteria preferentially utilize nitrate as an electron acceptor in 
the absl(nc~;Qf)o~Yc.gep'iQr when inl)uf:ijci~nto~;ygenislayailable;for ,substrate (i:e.,'petreleuJ,Il , , ' 
hydroc,afbpn} ,d~gr~~fl!l,oJ,1.(A.& ~ndi~,a,tt1Q ;by the' stabilized waterquality:patlameters ·prQvided hI;; , . 
T~bJ~ 4~ ,Q\t? sqr1?,Qg.rpha,&x,cQl1lflJmnc,l;nJ sour(!:~,~r~a,(;U1(l illllnediate,downgt&gientlocationsAnthe 
v19iQ.,tY~9f ~~f/J~fl;;AV:9wWq<i>;d .Ji)rix~ exhibil xedl,leed ,oxygen concentrations relative,to') 
upgra,9J.~llt,. ~a,wpn4g ,.o,(;~tlQns (l~e,~ • .mPJlitQl1ing;wellsiMW -5andMW ':6)J iWithinand ",," i, • . ' 

do~ngrasl'\il1t,tgJPe sq~Qp~,'jphas.e i~qI;l,!,amjr:tant source'area; the dissolved-oxygen: 'concentrations', 
arel~s,Hh~n'Q,nsligQtIYl!:lbQYeJ mgl;I.u The:semeasurements arettypical:for ana-er01Di~ sites;' i'"j); 

where;the •. :9xygen,gl1WflJldp.osed bylhe,residmtLpelr0letim contamination has nearly d'epletedtht;J 
available dissolved oxygen. Based on water quality parameters measured at upgradiehf;; , 
monitoring wells MW -5 and MW -6, the background dissolved oxygen concentration in the 
vicinity of 1221124 Arrowwood Drive is estimated to be >5-6 mglL. 

Nautilus Patk.,..Navy Family Housing 
Groton" Connecticut 

'c<irtettive'Actfon pian. 
1221124' Alto~~'Obd; 6ri~e' 
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•• _, ,,_,;~._" __ .'~ _"n __ 

s,\t:We Hi.~so,lvedo?(Mgell J;1,~s: 1;>N~n,~,s§~Jlti~Uy g~pl~tydW,itl~jtbe(1iemedjal targtit atea,·ilitrate would 
be e:st.~'b~i~4e,H( ~~ thepfef.~q;eg l'J1et~l?oliqpathwaYLby'e~i~ting faoultativt} bact~ria i€McQuillan ';; 
and Fari& 1999). C1Jrn~\1tly; t4y,C;lVai~~bleiwateJ.(quality\patalUeter datasuggestthat facilItative, 
bacteri3:.at:~:,ac!ive, 'l,titlw·~it~} tRe9r9X C).nq,pH meas~ll;ements,collectedduring weB purg4ng{)ri ' 
15 QctQQyr ZQ02:&lie ~ncJi!':~t;,~ ,9ff\J;laerogjc,!ic,on4iti9P$iund~r whiqh ,iron reduction1s ,occurr.ihg. 
This' q~§r:SS;1U~m ~~ ba~,yp, ~on *~xeq@;~;pgtent.i3:tlJle~sUr~1Jl~uts, w¥i,chrangedifFQm; f; i' 

a,ppro\xim,aty~~ ~:Q tQll,~O·;W X, and ~I).y op~ervatjon ofrep,uPec;lp:EI; condiHons, whichi"l!edikely 
aSS9.8I~~$1~,WItR lWl1;~~q\lr.,tI9~· , "0 ,},.' .' ' '., : "f ".i ' 

J"j'~ ~~ .!?~ 

!h~ deBf~t~d ;p~y,¥~P ~9HRiJl~~,~, ~r? pres~A9~i ~f ~11, est.a~I~.spe4 f~Gult~pve.~Gr0Ri,alfPp~~~~ti?n 
mdICate that condItIons are favorable for DBB m the VICInIty of 1221124 Arrowwood Dnve. 

,.c>:~; ~ ,\~t'~' >'l('~ l(i!\)r::>J::r;]i1.[.~):;~rf./j\.l ;~;. ',/,:,;;: .\t !,,;j" : \~I" ,/j~' ~ ;,! ':\-,; 'i!:f(Y.~ 
4.2.2.~ . :.p.el!~~n{~~~M()>>· ~t~~(~4 ~WrfW~dja~lO~ rr~~t~~pt ;" ," .'1; \! ' ) , 

>,~ ~",(:;,~·t"'(n·r~.-J ~l'-' :t f)"."! '; ;.> ~ -/ "", :'i::~:~:Ffn \j'/';'i'h '~~{:~::~ :, _,f-~r, ,-,.~-~~~ ~ ',; ,:;,,~ '.-<_ !'.:. ~l' 

As discllsse4J~o.v~;;~~'~j l(~ ffh~ :rRH9Ii}pm~p~4/~w~4~fl1"~€f!i\1m~lpg~;to,~ f~Hga,~iQ1), ,~t sor~,e,ch "; 
~has1.Ret:91~~nt~~gr~?ftf~<;>,V:.~ ?H) tRf Xf,Rm~~y, P{tf!~I,~!t~d\rEq}V~oqpP9~~·( JJ'4~!~em~~~a,~, gq~l. 
IS t~!r~~g~e ~?,r?~O~P~:~~f! Tr~ !~?'V?J~q.tm~Wfts ~nll1~Jp.fi ~9Q.Y~·nl1JJ.!!~l?Jjl !aJ;e~JH~l1;~f~eq!m Ihg}lJ:e 4 
to 500'rngYkgor less and to SImIlarly reduce sorbed-phase BTEX compounds to the CTDEP 
CI~s,q,NPMRol!~W?~ im~J?mJ.Yi~F!f~f:~~'·, ,,~~i~.;vy,in, '~~7:<tj;~telx. ~~~,~fiYt~el P,ifl),~H~.~I~~s ; ; 
GA{q~~,~~~lm~~t.:m9R,~HfXJ9~~P~'if~i~;~y,tI,,~,s: ~n~,pm~lJH~le*Rer4an()e~,pft~~!!i;rp~p,,\ .. Ii" 

resiHehtIal?!0e,cf ~'~~r9,~~:e!~RCV?-L~R!~ y,~I?RLyr~~51I;a.);'Il1,?:~J~~ ,~Rf,Red-o~b'l~,~ pxtrqlxwn! ., 
hy~r()~ar~()~ m~~s' l~N?-~~~R~fC.~ ~~~ ,~~~~'BtIqnsilfM?mRpq~~t((p:tfPorte4,}n ~c;l}s~oly:Y(hph~s~ .. , ' 
sam~le~~.!}t ~~ ,~e}l~Xra W.~t rf¥~~!I~N}, pf tQR:~B~n?Yf ~f>eflsQrbed~Hh~s,y FcqIlc.ep,t~a,~WH~)w~H(r~du~y " 
or ehlIlffiate these oetectIons OVer tIme. ,. ') :j', - -,; 3H) -,,>~4 

Altho~fihB:~~}~m-~~i~tiRf11~~~i£,e.~n~~fi?R~~<~HP:Ylwm~ydi''1?,~;;t~sa,c!l;\v~ytJ~'l~eWt¥.Q*j:>:;'" ' 
New Je~s~Y1) a~g ~i~y.fr~ m?'~f,~t~~tSdffi4, H~HPJ.9ns.,the~ttf~h;»~lRg~,h~s,\~9ty:~~.'9~,lf~,'1l!:gJJf?4!(I,k ' 
conta~n~~~4; ~~~~~ m,~91;W'~rtWPi\'o !~;~l1R~;!y;rRf:R;!~~l'l~~s1H!I~ty ,G~l-}p~H,t~a~I!Qp:~)P, ;<n: '. "1,. "'.. ,I 

ground"Y~t~~, l~ ~~H,Rf,,¥:~5(1~s~r~J~ BRt~m ~m~r\<;njW.f.rRlpJ~Ip;f;g,p,1Jpr to InJ~citlmL9fllm;ate., " 
base~ P~~l ~91ntIf?P a~"Wn 'J ~r{1~,tMJ;9WW'0:9d. Pm,;~ .r~m~,dwl tm:getl m-ea.); A\JPm.pqrar:~f;' . ) , 
~n~ect~~~ ,anq A~~~~,~~'F,~~~t.:'ii~r,~~JHi114 .. j!1~G~Rfga\1ce !~*~ ;~TP~R!guig~nG~ to,QQG,:nmmt,th~ 
mJect~?h tt,~~f~~N ~nfh t?,; ~e.tp.~~ ,~W1Wt9Pll9 ,p:r9G~4Jl,r((~ :~~~QPIP.t~Q .~Ith. the, ;QBJ3, .tW'ltw~llt" A ': '. 
c()in~l,~t~~ ,cTRJ(l'~p,~~f~~~iWt 1~0~~H.~m~r.ge.ll~'¥:;Rr ~emp()rary.,Di~.Gh~~e A¥thcn.;i:?~ti?l1 for ~lw 
.122/12~, M!,~~~eC?1. 8~~V)~1~lt~ 1~i}~9J~~~~, ~~ !~,pPfR§IJC,J~;A~.Jh~l~m~ct,al, t~g~,~ \ru,;ea,~s locatpd 
m a Elass ?~~,aq~lfer ~H4,~Rpflldl~l1ttoJ4e ~,~~'{~rdC}m!13~oo.k, ~~e n:B,B~ewe(ha~,approaGl1.; .: ..... 
will requite 'extensive d6wngradierit monitoring to ensure that nitrate solution injected into the 
sorbed-p~asepontllll}ina~tsource areais~nt~rely!m:((t~bolj!zY4 duringhypl,J~CMP(m " .i: '.'j.,;.!' 

biorem~~i!tlQij, :~~,,~~ijail~dj~ tp9 ;af~r~i#~ntiR1}~pAi~G,~,a~g~! r;~rm1ta~djat~~ ~~j ~i,~ SH~tiOJ;l; 

At'ltte' il 2~Yi~~.,~~~~16~ t?rf"~t~fte';, f~~~Ri9~o~e~;f?~~;~f~W~di~ ~r,~gr~ :;~WJ~'J~~~~d.~~: '; ;:' " 
ap~r~;~itri~~~1l}X l:{WjZ~~\~?~ !e~y:n~~; ~~n~¥ic,t~.~~'~Yrr .~: ~;-.m··~Tm?;~,r ;p,~~~?i9,'j~S;Ag, tR)!i~e.d!!1jxy.~i(W 
pomtanl:i 2~;~~tpp~~.~!y! ~h~t()'N' IW,eSSIjOR.PPWt IP.9~t191l~.; ,:;;r~e/lx~c;l.WJy,<;;t~on !P'9H~mJWoHl!i'~flQla ; 
co~sist ~~~~,i~~tY.S?·~Rs~~Wo~rt'.~7H~j~ ~~~t~11~~~FN)r, ~p,tb;Yi~ir~t,nje.st\RIJJ'~~Pl~.1hje ~uj~w~~~m,,\ 
pomts would bete.;.usable, so iliat 'tepetlhve dnllmg and wellmstallatlOn ~9~ld .. ,ngtRe;ne,~eS~,C!fY •. l 
Temporary shallow injection points would also be used to target the capillary/smear zone at 

Nautilus]?ark:-:: NavYFamlly H()iising 
Grqt~p;:t(l1)neS~\9~~',;, j'.", ; 
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r,,'~ appro"'ximately,l ft abQve the,seaS@tfitl1y iWtgrr gt0Ul1tlwtlteN~levation9andWdtildbecduf>led wIth, ' ,j 
the fixed 4njec1Jionj:10ints1t6)provideacitive'tteatfuent iifthe 'sliturat"etl'hridvaddsezbhes 'at;ea~h' . 
location, The p116pose~Uocatibndf eaoh'treatment'poitit isishdwnon Figute9', andfuay De";; 
modifiedlaf~ per :the"r{,!sultsdf the' 1Jaselihesamj)ling' evetW disbttssetl Iate'rin ftIiis'sectiotdd target' 
identified "h'(!)t, zones??; and tp improve4ne i0veralVefficieileyef 'ihel treatmeftt ptbgta:rii. Dur'htg 
each of the injecti@l1'everttsrfapptoxiinately 30?fga)idf6eovatlbii' fd~ ~Ble~atM fiitrafy-'Das~a ',,' 
e1ectr()naccept0ra:iid,.fiutii~nt§'olutidil'Wdti1dibe iil'jectecl'ilitd'eacfi'ofth'e; ihjedidn pbih~s: ,The N-
Blend™ solution is a low viscosity liquid that contains approximateIf3(jO~OOdfugZL6tfiitrafl~nd 
trace concentrations of proprietary nlicrobial nutrients. "The N-Blend:M,solution wouldbe " • 
prepared at an off site 'staging aiell; and deHyered to t~~,~,ite 'in 'fl.fnick ~Pt6lthte,d t#bdi1g't~fik, I' " :, ' 

,)/ l~'~«'->~-\' ,/,," "-,-', ~7.'-~~,_~ - '" .. - ,'; .. '~-'''~.'' , "' """~' 

Injections would be completed by gravit)'flow only;tlwre isno,n~quirewentJorpre~.suri~e<;l 
subsurface injection since product delivery is acc6riipli'sh~dgrtltidal1yt,y esfAbiish'rtl6nt of a" 
diffusive gradient. Other thanthetemporary presep.ceof a pickup truck 9Q1Jtainingthe _ " 
N-Blend~s~ltitibllrtilxingfanK~1l(Nnj~Jii9ilntrew;t~e1fWbUJdbih()i~iStrtfb~Get9,ar~a~ 
residertts;;' The !iiij'ettidn 'eVellts'CfeateehdOthemlittea:dH6hsirt'tHe ,subsiifface, ,with nuriimal .' 
generation 'of ch.~boti ;dioxideaild nitrogbiii gas,; flbt' ex~ebtea'fO: 'b~'ob~~tv~bt~ t;~Irith.~~sllif~ce,· 

r 0 ~Lr n'; , !(i.'j >' .... iZ,~ '-;-'~i'_~~-'~ f .',' ;~:: ~ .. ' ::'''~[;'' T \" '.,-,' .. ~~'- • 

The DB~.f~iit~~1~,~iiJ,~~tiI6t1'?1,~~ i.~i~i:~!y :~*~I~~tts~~~~e~e;t',?rXSW~~ii~nj}tNpt;~?RK~,J .~11~ ~;i'~' ' 

as shownoIi FIgure 9;' mcludl'ng the sotbeddJhase .90ntatpln~t, ar~fI: lWInedlat~Jy q.()~l1graqwpt " 
from the f6iirleffuel oil UST'ati't11is'16catibri~;Tte~ith~h~bfZ~ilt5S .'i"and'2 \Yi1ipro"id'~' ",','; 
preliminary tteathletif i6f:sbtbed::ph~seib(jnt,hhiiiaitts"m~9We'{3,' ~~. r.¢~{ld9.hljWe~tiriynt cch~mj~ai,s. . ., .... ). 
wi1liirigr~te'dowWgfa'dient 'ih1hZoIii~'3 pHdF't& ifeatmerlfof hiit tatg,hf~fe",.' TQe.' prRPo~e,d" .,' . 
treatment zones are shown on Figure 9. ,:,ill. 'C"U ,',J:" ." ,", ,!, "C ,iv" 

To protect • aga:insft~naation 'bfr&sidiiai~n1tta,fb 'tdtib'enft~H6ns~·*fiich·lli~Y;tWgfat~.frqw''tl)~ ,1' c 
rem~tlial target{ai'e~,'thei11je6H6npbhlts~iH 'b~ i()p~t~a'hhli~/ui1gfC\Cliirlt ~~ciion 9feacb " , ", 
remedial targef crre&;'Tl1esite-spjedficvolum2jalid'don6eht~atioit6'{riittate~61utioh,wiiYb~, . , ." 
selected baseclbritc'orlser~~tivest~ittiioinettit ;ati.~\ysisso' ih~t itiiti~6hj'e:Bli6~~ ~ ~r~ a. sm~{:' " . ; 
percentageoft116:¥equiretl'dosage .fditiibde~ta.dhHoH'of"tb,.k e1tir~~fr~ fu~~s~:)n~mW lm~nl1~,r" ' 
several! ihjecfiOi1l?eridds will be reejulredtoacI1ieve theteln¢diffi' l~tg~t gQC\1S as,~pr~:v,10usl.Y;, ., 
discussea;Bdwever,' this approathwill ensqre' iliatexbes~N~)31~ridtM~gIHii9h' is'h9t' #ije,~i~;(l ~uch 
that rtithUWlsetitireftc6nsurnedwltllrn'fHe' retheai~rthfg~t 'atea.:· iTlip JQc~~tdi1.,Qf. thy 'injection. . 
pOints 'ih thlHlpgraaient;t~'gl~ri"of trre'reili6dlart~~~t ~eii~WhI 'aflo# ~anY'.r~s.'idpai ,n~tr,~ie to ,be' 
metabolizedirl Qowiigradfent contimillat~thiteas sd ih~t dff~H~ ,illigi~t19"~O~~' hQ(Q~c:Ur., ,. , 

'~ t,1 : < ~ ": ,~ , ~ ,,,,!. i : j'~i. ' ~ ~; !~ i ~H _" ' , ;-~ ~ " '-,'- " t , 1 '4 k,' t ~ <...1> ." 2 ~~. ,; ~ .~, • ' "- 'i" 

The anticipated ra~ilis) of !nflueh2ec~f ea,ch j~J~;2li~~ W#fid{~prro,xi~aF~~&) ~:'ft:;,ai~9~~n',<" . 
advectiVfffdrce-s'iriH illteiy result if{tnctetrsed dowhgtaruerit'treatinerit. As lildicatedoy the 
estimated radii of influence shown on Figure 9, the central area below the building fQqudation at, 
1221124lAttb"'Wooa Df:ive appears t(rh~'i6c'ated b'eyohd the eff~ctiv~ ii,ea,tin,ep.t zon~,.: T6,:, . q 

t!6tilpl(:;f6 ~eitM&ati6Wof ~orbed-pHasb pettol~um hydr6~aibons' locat~d:below 'th~ ~~ht~f'of th~ . 
J." ~ .~ i V 

1 leY ... ~, > ~<'f '1,-t-,,· ~~~,'...,'~'" , 

foiuiOatidii, ·a.4Cli'tional volumes of N:'BlenWM soluti~n will be fhjecteq !lpgrf!:ruent to, the '" 
foutlaati'bn sbihafa.tivettibn andinct~aseq diffuslq~,w4f4eH y~r~hr~te t8t61s~re~.,4\l}iirlg'f~ c' i" • 

treaWenf'{jfZdhes'l an:d2." i ",:, , """",,,'" ",:'""" ,,>, )". 
"A,i'i'" "". .. 

",< 

N:all.~i\ls,par,k;r,,(Na:Yy:j:~aillily Housing 
Grqtop; Com.}pgtigut,~ l • 

) ,( i Y'<CorrectiveActidn Plah 
1221124'Artoww;~'d'Dii~e . 
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Prior to tl~a,~mtg~I,8~&~I!A~\¥,F5?PllgW<(,\t~~{~1f9:§QH{fl.fHnp~<ts,~jll,P!1;cp,p~c1e4,f~~mli~~is,til1&;{;:')!fl)"~'" 
mQ,nitBfiM¥J1~~~h,ffig ·,\\1?ptSl !,a ~jtWpJfR~IJg~?~~~P:~'jWj,t,J;1~'3} ~~H~S.fJ ~/f.i ,~4i ~ ;Jp;C,91!x9t lP,tt?r,d,e,s.igp. . i 
inf~9(QNi911 ~y:S~W~tW;~ t~~~tP~)1~~r~Me7~J?J~Hf~cJwr{;lte,;~Rf~umv:p.J5iy1,19R\ 'fg.111.w.~§i~d l '.' y (, 

C9pH~?~~~tABH~~f~s:,~~~n.;~hmf"a~.~&~~,}tp.t! Rf1~~Aip,.rwtgfPqiru !Ro,P}'!~tigl1;!~IJ~PttSln S\c;:,~~p,tm1. . "!"'j" J ! 

conditIOns, and confl~W:/Pt~ft&rP.~mrR,t \«<j>ll~WAl,n(jf}t 9(;mqYAtp~~P,I).S,;,;. . ... ;; I; .~'l:., .j, ,I. .. ! 

During the 6- to 9-month DBB 'treatment program, two periodic groundwater monitoring will 
be conducted at selected monitoring well locations to confirm the establishment of an active 
anaerobic microbial population which primarily utilizes nitrate as its electron acceptor, and to 
ensure that downgradient migration of nitrates, BTEX, and MTBE does not occur. Additionally, 
surface water samples will be collected at the time of each periodic groundwater sampling event 
to ensure that metals (which could be displaced and mobilized during treatment events), nitrates, 
TPHs, BTEX, and MTBE do not migrate downgradient into the wetlands within the protected 
watershed meant for public drinking water supply r~servoir, as per the City of Groton ~ater 
Commission. 

The groundwater monitoring program will include analysis of water quality parameters, electron 
acceptor concentrations (Le., nitrate, iron, manganese, and sulfate), and microbial enumeration 
samples. At sentinel monitoring well locations, the groundwater monitoring program will focus 
on dissolved-phase nitrate, nitrite, and ammonia concentrations (all of which should not be 
detected) and dissolved-phase hydrocarbons, including TPHs, BTEX, and MTBE. The 
groundwater monitoring program conducted during the DBB treatment will be used to ensure 
that offsite migration of nitrate and other components of the N-Blend™ solution do not migrate 
from the remedial target areas. 

At pre-established intervals during the DBB treatment and following completion of the treatment 
program, groundwater and saturated zone soil samples will be collected to assess the 
performance of the remedial program. These samples will collected using a direct-push rig and 
will be analyzed for TPHs by the CTDEP ETPH Method and for BTEX and MTBE by EPA 
Method 8260B. 

A summary of the previously detailed DBB treatment program components and proposed 
schedule are provided as Table 10. 

4.2.3 Confirmatory Sampling Program 

Following active remediation of the sorbed-phase contaminant source areas using DBB, only low 
concentration residual sorbed-phase and dissolved-phase petroleum hydrocarbons should remain 
at the site. If successful, the DBB remedial program should significantly reduce these 
concentrations so that the CTDEP cleanup criteria are achieved. As required by CTDEP, 
a confirmatory groundwater sampling program will be conducted to assess residual dissolved­
phase concentrations and to document the overall efficacy of the treatment program over time 
following treatment. It is recommended that the Navy Housing Authority work with CTDEP 
to agree on specific. requirements of the confirmatory groundwater sampling program (Le., 
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Analysis: Exp~rid~~iScan ". '" i j'" •..• '\ . 

An~lytic.~1 MethQdLOG/MS Theim,aIDesorptIQn;ModifiedE~AT01rrQ{' . Report Number CO:n3092' ' 
. >:':~'~ --""~l--"':_, ' __ ~'-'\" ,.?:':'::;~~.~,:j ',' (., -,-:< I;, ' '~n.:,\·:' -""><-"1 ";~:"~~·_'t.; " C?~;: " 
; ~J !' r- ",. ; ;',_ i' 
i~p~rrrRI~t,~umberL' !;~ (J '>B~q1,l6 . ~~4P;.176. 

;.-,,' c 

, BL0193 , BL0194 

'4.5 
CQmp':ijQnds'.·., ,. . .. ,.', ug'/m3""np'b' l!.g'f.m3'·' p' pb . I 3' CAS # r.: .. ,ugm "'i:' 

~~tpw~!hane~, ;, :,:' \ j ,iii ,<1;.1 ~ I; <0:42 .. <.J.L : <0.42 - <1.1 ~, "ii7~iOO .. 3" 
!irMh!grofluor9me!h~~e::, .... ~1.,1'~~,~O . : <f1 ' <0.20 ~1.1':' .···75-'s'9~41 
: ft,'tcjf~hloroeihe~~;, : '. 'i, . '~f!i 'i~g,:28~t1 : <0.28., <1.1 n ':,JY5~3,5~4 
'~~~~~~~~~~~~~~-+-4~~~--~~,--~--~------

'fy1~~nW~lle'ChJor14~( ., " ,\ ,f1j.l! :}9;,~2'" ~f1 '<0.32 <1.1' ""'15:09~2 
JraJlS+l,2-DicHloroe,"sne; " if11.l n~Q,.?8 ~r1 ; <0.28<1: 1 ,jJj6p~ 

") gi~~';~,~icHlofOethe,J1e' ~1i,.t J<QI?8 ~1,.1, ,; <0.28 <1:t '" ',166~59~2 
~·r9tn~'¢lJlori5hJethfQf:, .,. i, .. , ·<:t1<Qi?1 <t1: <0.~1 <1.1" '1+,97-5 
<;QlpiPtqrifr~ 1;,; . '"' " 'f1;.l :; ~Ol~7'ft 1 , <027 <1.1"- 6t~iBa~~ 

Carbtiififeti'adhloride"i: ;:'" ~1t.l ,<018 ,: ?1,1 ; <0;t8,:~tlt.i·:"'i~6~2~.5 
ij~~i~h~~"""r'''·!j~;'' -~ :,I; '!.'f~:.t. , 1,;Q~~5' ~1,:;1, : <0;35 <f1 w " ":7t:4~7~; 

Dibromochloromethane <1.1 <0.13 <1.1 ' <0.13 "<1.1'12448·1 
1,2-Djbromoethane <1.1 '1Q.J4".,,~t·.l'i;" ,,50~H, ; 'i~,;~tjJ 'J.; oiL ,;JQp~9~·4 
Tetrachloroethene <1.1 <0.16 <1.1 «UB <1:1' ~',. 127-18-4 
1,1,1,2.Tetrachloroethane ';:1,,; .::),~l.:\.; K.\'il':,,~Q;~P: .. ,. ;~1.1 .. ,~g.Jp l,!1;:: <1;1 :;~p9:2p.6 
Chlorobenzene <1.1 <0.24 <1.1 <0:24 . <1.1 ' '1oB~9'O·7 

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

,.., 



Report Number C0313092 

'")''' .. 

J,~~PiCtilorob~nz~~.~, c • <1.1 . ....... ·:,,~q.:rt8 l···.·~,1:~ L .. ..~~O,t6 ~1~1~;·c;iUf;;";~:~.~g .. ~Q·l 
:e,~tyIR~gzenet . ' . :'~:.:' ·~t1 I··· \:'~o.:20 .. ," .<.1'.1 .. ..,' r -::0,20. . .~.11!f\r,,, ~!'~·H~l·JtO~~$1:8, 
: 1 j~;.~i§romo·$.GhJor9prop~ne ,:.!::." .. .<:::1. 1...; .. ~q~:11.. ," ]f]. .lc~PJt. _. . .. <1.;1<;; r.q'}.~1/·'.~9-~?;~. 
1i2)It~triGhlorQbenlene ,.;. .,' "J".. . .f1:',1 ._~:.~q,:~15 '. : . ~1i, t.. .~. ~11,1§.,... ... ~1r1~1~; ';{1'.'::~J?O~~~1 
,~~~hl~alene; ::::~ ',',;; ~1 .. 1 .... : .. ~~Q;2L. ;,$tf..l~Q,2t.<LL, .... ':}~1·~~"Q~ 
H~~a,§hlorobl.\tadi~n~ .' c', 0;:1.1 !i,~P~O:tO.j ~:t1 '<0.10 .<1.1 \;;IY,·,n:;81"68'13 
l?:;~~Xrichlor9be6~ene.. ., . ~{1·1 ;'~&j 5 .. : ... ~.1~J ,I.50.15.;~ ~~ .'~; ~r ~·E:·.~ij.7;~t6 
. ,(. "'. 'c' . '. U~fn13 c:;:~:\'" . " .,Ug/!n'3., ,.... ....... .l!-g1rn3.;) ~W;; .. ;·1'}':,,:i)': .. . 
~~t6tijl:HydrobarbOtls .. ' ''<11 ... 'i i.'· L !2b.:!' i'J'<~l:' .. ' ;"'Y;cOLt:llL. 
"'.";',::;;~~;' , r.";· ',;;.\' ;' ;,' ; ",.' ,"j' ,:,.... ..;" ........ ;' .•• ',.,:,,,,,,\'~ .. '" .,.,.. .. 

,"j,' ,.c., ... ,,,, .. ... ..' ",,".' i '.',". {'1r':"i:'~,~,r<:f:; 
"~!_ .. ~-;l~,if:r- ~ ~., f-._.. :'~').",'_"!~' ~',_ ~'?' :_' . "",' .. - ... ,,< -' -:' ••••• , ~.",.-.-.- _ •• --"":, .-' __ .'-. P_~"~" ',-'_~-. -~,." 

,.~~Iqp\k:~as;nofprovided :for;~hij: analy~is. 'W$'recomm~rd~ thata;bl.ank.c(;fntrol b~ $!J~mitteqWitijlea9hs~frjpl~:ifJtll~:" ' 
, . 5P; th~t the,s~mpli~gmedia c~!lbe chepketi'f6r. pos5ibl~\~JHtamin:ationr:' ';':Bt; {;(ri;,ht,! ,;',:;', \' ' 

,;,,:',;·;',i.? r", . j.,;'.' : :r> "t:iJ~;',,,:,,::;,,,,,,, ""-"'h .. 

, ,Jgelm~1 de~orp~9~:requites ;lhe,~ntire ,sampl~,to be: an~;lY~~~ at 9(l~ti~~:;,SamRleI:>I~~kthro~~~~~litJ~fl5~CI~t~ct~ai 

Conc~ntrati6ns teported are '#a~~d on .air JOlumes provid~d:' . ", 
". ""'~) "'. " :: ': ';':' ~'f, '.;. ';~l ::. •.... . 

. ~1~i$.value i~ a sUmmatiqn Q.hlJpeak areas<presentin'the'sampl~ (quantitated as toluene)~ 
, ." J'.. - "." __ . ". ". " 
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Analysis: Expanded Scan .... ', .. 
An~lyti9aIMethod; GC/MSThermalDesorpllon; Modifi~dEP,A T01If02 

',"""',1' ';, '-',.~,. ~~,n~'''-''':,,-.i (', 
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Report Number C0313092 , .. 
, ["~';n 

" 

;9~Il!PI,~Nurrjber ~,LP1,94 B.~9195,· ~,~P195 , ' 

"' .', '" .. '-.' ~/ . ' 

trarJ~ij~,~rQi9bJ9f.9.p,l;qe~.n~"";'~="';"";""''""''-I--'-""""-,-,-. .:,,-,-<~,Q,",,,,,~4=·,::;.:...£H41:c...:.:.;'·..:l..:;1i.i..i.i~"":'iJ~~1,:";,,.,;,.,";~,""",~"'BP:,--24,.j.';"''''''''~'''+-"',....:.'-.''~""-"'~~"'-;;~-H1"",,0'""fq6±!J~;-0r:t,4,",=,,:-6 
11 2-T richloroethanB <0 20 <11,~9:gQ>" '~~'" ".! ,", ,', ,.\ • ,:' " . ,'" '.:,,~:!~.:OO~~ 
I=T:-:~IJ-ue-n-e ---------I--·<'-::O:-::2'-':"-9~'~:;;ll.,;rpin~,'.i.i.:: ii!..1,~\1,:,.:;':;=·_' 4-;\p .... 'r+<S1:·'b:.f!::2~9~""+' "~~~.,, T, ,;fi,,,';--i, 1,~"T-:-j,'ri:··-"fI-,·~ ""1;\1t.IO'8'ff:~7:8B&:~3 

tJPtI;U~hIo~QR~gP'~I}~;\,: ,dl,"; '-
Dioromochloromethane <0.13 <1.1' ~, «1'.13 ' i ", ,~, "f24:.!48-1 

<0.14 ,~l,.;t " -,,,,-.-~P=-,,;,.-:-14::-.: ,',-."-,,,--,.,.-1, -. -",-, ,-, ,-I--.,-:-=-':j06-9~:4 
<0.16 <1.1 <0.16' . ~'" ." .: ,. ;~;;i'12j~1a4 

1,2-Dibromoethane 
~---~~~------, 

Tetrachloroethene 
1,1,1.2-Tetrachloroethane ',,' 
Chlorobenzene ____________ ~ ________ ~ ______ L-, ____ ~ ______ ~ __ ~ ___ ~--__ ~ 



·,"I~Q ,1!8~1I,~~DilVi1~;~~~N 
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Report Number C0313092 

Sample Number BL0194 BL0195 BL0195 

Compounds (conI)",' . ppb ... , ug7iii3 "'ppt/:: :. . ~'" . 
100-41-4 

,., . 1'330120':7 
Ethylbenzene T d,~Q.?,g ", ~t.1 ,~Q.26 
mrp~Xylene . """<;0.51 . '··;~2.2;<:o':51 

Br~ll),~f9~m " .. «U t .. ! :;.; 1.1 ~Q.1 t 
Sty1ene:~[.... " ,., .. ,:, .. ~e';'2() ~<.'~,;:~".; 1 iltO.Q.6 

, •• ". ~ OJ'' . ~""~,."-I'-._"._""~.''''.',>-,,,,~,,-,,"._ 

~'f2 ~\T r 'hI th i .. \.'<.'.~O·.j.'.!1,'6.. ' . :<1.1 ',:C;:O'.}1· '6 .... '" '"',···,,;·9···'fl..4· ....... 5'·' Lt., •. ;:",.~r~ J)r()~~nE!t .. "... .'. . 1~",,:\>,!,t;:H'{I,~ft~, 
~K91~ne . ~. ,. 1 ~·<O;·26 ····;;«1 i~O.26 ;,J S!j;,'<~~r41~6:: 1 

1\,:2!3.ifii~hl~r;;pr~pane· '., ~0J18 ' :<1.1 i ~OA8 , ~}~,9i,1i~ ; 
I$~n:ro~y~ Ibe~ze~e .' .. .... 1,,:<0;23' ~r1·,.·.~0.·.~2.;!r·" ~ ····:~98::a2~8, j 

I" I" '1 "...." ) ;:. • 0". ,";0' ,·':,·;.,,,:.,'!'w .... , 

:~~;M~::~:-ee~ r i,$IM,7 fIX ~·f.lh17 .... . . . . .1Q§;§§,,1·· 
'-,,~Q:23 .. ;. 'I<,j .1 "<;0;23 . 163~Ei5'-1 ; 

·.;."" .. t~·_?"", ~ , ,< ~ -> '-;< ;:,~ -. __ :-', "ie-' ,~-",,:".~~· . .,.~ ..... i,;:{,t':'.v,~'-{' 

~~§h'@rptOJU~ne"''"c. ,,~q;,~,t . . .. ~1.1" ·$.O.~~1' .~ " '~, ,='''.'~~5~~9~~ . 

I ' . '7'5~g§~~ 
:;G,tOO~42~5; 

4·~QNI~rQtoIO~ntf .. · .. ~O.21·· <1·1, .. , .. '<O~21·. ,. :'j~1'da~3'4 
<."L.tl'-'~.: '\ I . ~ ,; ."'.. L. ," ~' .• "'\., " ~-

t;~i§:Tp!J1etnylbenzene'<O:23:~<1.1 ,:~<d,;23.:;L1 !'" ':,:ltltm47~a' 
t~~h~ytylben~ene· i ..:, :~~tf20. . .' <t 1 ;;~O.2Q... .. .1~'T7!f~>!GH:'iLl ::98;;06£9 Ii 
1,~}J~rnet~ylbenzene; \<d:ta ... ,·~t1 ';~C:l\.;23 """ ... ';Ji~~'i~i ,'(YI;)\gsl!sia 
5,e~~~tYlberizene ::~q:~?O - ?,~1 . .1 ,;~.o:to'· I ,;"~'j,;:,:~;~,.,:j3~~~:8-g! 
f;~j~(Gbloro~enlene,,;· ,:~Q~18 ':,' ~1.1;.:5d~'18 I.) .,:vn;;i'j';I~ C!~5a1~2~~t; 
ri~1a{9i;~!pre~enzene ';~(t18 .," .:.,,\;:1.1 '~(f1B .i,.. ;r1lJ6!146~7 : 
~,~~;qR~qpyltqluene , ,~"~&20... :' k1.t =~(j/lQ.. .". .. ':i·~r',\~;~~i~~1~iJ.~ 1 
f.~~PI9;hlorogenzene . '. ::~4:18, , > ~1.1 '~(:)':'8 . ' ., .' . .? i':i~::~~J;9$~~ i 

~4~lq~nfen~·, ··i·i'~q.\?O '~11:~dI2lLi, .. . .... 2<' ~rQl;;1'Q4=$1:8, 
~i~~~Q~!iromot3-chloraprop~nel· ::~q;~ 1.1. ~11i.';::O:il . T. ... .. '~' i,·\>.;i}1,F,,"iilQ9~12:~' 
fi?:fl..liiehlorobenzene.[ ::~d;15 . ~ '~1. t ... .;~{E15, ... :;1'i:;~J;~',.;t2q~~~ i 
~~phth~len~ ... t >~q;?1,. . i ~L1. '.~d{21 .. ' ... .'.1-' ...... .. . ,'~Q~~2~~~ ~ 
~~~~etiloro~utadiene .{ .. ,~~q~JO ..... ,~ . 1, '~l;~ ::~d:fO .. , ... ~ .... ' ......... ' ... ,.~."i::r:: ';?;~i~87~~~~~ i 

lt2i~iT!ichlorobenzene ;.. ~ I ~'~q;'~!5; ~l:~ . i'50tf5 . . ... ",:,! .. '\~'l y;1n,t&Z~§1.~~ i 
ii, 'i;~;:';;'l'{'" !::':,:. :ug/m3 )i ". .~ ., ? .. ! "~;~t~:~·.~~~~:\r;! ! 

~~Tptal.;l:1yd,rboarbons . 'v , '<11 .. ;"< .' .... ....:i/'~,;lL;~:nl;;n~)n ;F,'iil~ 
, . ,., .,,': ' ;-,:.; !: i ', •• ;... ;'g';!',;",:;::; . ',ic t', ,::;:::~ 

::Aikl~~lt~as· not provide~ for· theanalysi~;' 'We recqmmefld that~ bla~~ ;cbntrol bksubmitted'Wjth~ac}r~~r6~(~~eti,:; ,)i 
. ""_o""-'f~ 1 .' ,.\\~,,; : <.''''- ; ~·t.<,·!\-. _ .. J:~.";<-.- 0, 

• ,~el!Q~ti;the ~amplingme~iaeanbe ch~G~~~J9r possibl~c,ontamirati~cri:' .:ni1>;;" .' ,. , 
ii.::~;'~~;;(, ",' .... '. ..;. ....... ..;".~~:;~ .: ..... ." ...].. ~ ...... i: . i...., .... ... . . . ......;;<:;~;.~,:! 

( :']~~W1~ldesorptionreq4ires,the entir~s~:rp~~,to b~ analyzed at:om:itima: .. Sample br!3akthroughicar:tI'!Qt:~~' tl~t~~~d. i 
:; ~,. > 1 " -J ' .,. 

". \ ;". h ! ' l '. .;< 

. 9qnGentrations reported are based on air v6Jumes ;provid~d .. 
", ' :." -~ ; ::::' ; "r,l.:.< t 
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GC/IVIS Sgectral,LibmIVcMatch ISummatic.n Report 
l c.' - • sorted .. b;tt~p'.S;Peak"AreiAmounts, . 

Sample Name: BL0176, C0313092; BL01Z~~!~H~.t!J 
Mise Info: Rtx-200; 80m x O.32mm 

Vial Number: 6 
Data File: D:\HPCPlEM\1\ITD\BSB\130ij2r17(:i.D 

".... < ., ."'" -," 

Operator: JAL 
Date Acquired: 4 Mar 2003 13:32 

Method File: TD .... 2DD 

Peak# R.T. Area % LibraryllD 

NO RESULTS GENJ:RATED ! 
,~ .. 

ALL PEAKS ARE BELOW QUANTITATION LIMIT! 

.j'" 
J 

Ref# 

,','-, 

GAS# ;.' Qual 

j)/; ... 



GC/MS Spectffll'UibriWMatch"SLirifnlatic)I1',R~DOft 
S6rtell iby.ltotfSJpeakiA"t$& Arnotinfef 

Sample Name: BL0193, C0313092; BL0193,EHLlu" 
Mise Info: Rtx-200; 60m x 0.32mm 

Vial Number: 7 • 
Data File: D:\HPCt-/'EM\ 1 \!TD\8S8\ 130921:93;/)', 
Operator: JAL 

Date Acquired: 4 Mar 2003 14:28 
Method File: TO_200 

'.;.'".' 

Peak'# RT. ,', Arei'a % Library/IO Ref# 
1 4.11 78.88 ,c:\database\nist98.L 

2 4.3 

Isobutane 
Propene' i. 

Propane, 1-chloro-2-methyl-

6.53 c:\database\nist98.L 
1-Propene,2-methyl-
1-Butene 
2-Butene 

3 15.48 14.59 c:\database\nist98.L 
Cyclopentasiloxane, decttmethyl­
Benzeneethanamine, N-[(pentafJuoro 
Silane, [[4-[1,2-bis[(trimethylsil 

109242 
<);~08457 

109244 
'}/', 

108463 
108673 
2188 

128838 
103444 
103450 

~ c 

.... LESS THAN 5 TOTAL PEAKS OVER DETECTION LIMIT ** 

Enolosure I Page 60f 9 

Ifld uyo : 

' ",. .:, i -~ \' 

0,,>; .. ,,' 

-,-.:: 

" 

" 

"CAs# Qual· 

000075-28-5 80 
000115-07-1 5 
000513-36·0 2 

:: 

000115-11-7 82 
000106-98-9 43 
()00107-01-7 40 

000541-02-6 91 
055429-13-5 38 ' "", 

056114·62-6 38 ) 



..,"", .. v,_vu, O&OY."Z"'Z ,I:a~ "&,VVV-ZYU",,,,UV ......... _.01 ......... . 

~c~~~ ~~~~tr,~};;bi~r~'X,:~~t~~~~U~matl~~ R~Il0rt 
~,~~~~{~~¥;Tpp 5,~~~~,~re.it~~~unb,l 

Sample Name: BL0194, C0313092; BLOW4",5HL;Ju"" 
Mise Info : Rtx-200; 60m X 0.32mm . . , . ". , . ';:" 

Vial Number: 8 " 
Data File: D:\HPCHIFM\1\!TD\B'SB\1.~,g9,?~,g~{,@" 
Operator: JAL 

Date Acquired: 4 Mar 2003 15:24 
Method File: TD_200 

, ' .--~ 

~"" •... 

,.'.,' 

LibraryllD 

'" .... -" 

~--. , 

;- t' 

"'.-' ) ,;_; 1,).'" 

L' • : < ,~ ''i ., 1. 

1;\ F 

Ref# 

~, 

,; '-! 

;'" , , 

r. 

;" " 
,.:.f; 

~'. f '. j~-:i-' '[ '"l'~. _ ~ 



, GC'/MSStl@~tfat l!ihfii,y)riiI~tclf$u.wMiltidri· R~p~rt 
. Sortedby'T8i~ P~akAf';~ '*bt'~{oBt~ 

" 

,-' , 

Sample Name: BLQ195, C0313092'; BLOf95Pe:Al"fu' 
Misc Info: Rtx-200; 60mx 0.32mtn " , 

Vial Number: 9 " 
'Data File: D:\HPCHEM\1\!TD\B$I3\13i69~~'9~J5'n,,' 

Operator: JAL " " '" . ii, :, , • 

Date Acquired: 4 Mar 2003 16:19. 
Method File: TD~OO 

pe!al<!# R.T. :Xtea % ~rti:;"i Library/ID ',';'';' ; 
1 13.21 21.00 c:\database\nist98.L 

CY,clopentane, 1. 1-dimethyl-' 
6-0xabicyclo[3.1 ~O]helC~~}3);i\; ."",'" 

1 H-1 ,2,4-Tri~t~~tf~f)r~~~~I~~Rt~~ 
2 14.29' 19.15' c:\database\"ist98.1i.·' 

Limonene 
D-Limonene 
Cyclohexene, 1 ,:,methyl';~H1-methyle 

3 14.8 29.11 c:\database\nist98.L 

4 

Undecane 
D,oaecane ~ . '., ," _ ,", 
H~ptadecane, 2;6, 1 O,15-t~tramethyl 

15.48 30.74 c:\database\nist98.L 
Cyclopentasiloxane, decamethyl­
Phenethylamine. N-mElthyl-.beta.,3, 
Benzoic acid, 2,5-bis{trimethylsil 

Ref # 

114006 
114020 
21971 

16533 
109555 
17067 

4. 

103462 
128839 
115317 

** LESS THAN 5 TOTAL PEAKS OVER DETECTION LIMIT '"'' 

001638-26-2 
000285-67-6 
056804--9!J~9 

000138-86-3 
005989-27-5 
007705-14-8 

001120-21-4 
000112-40-3 
054833-48-6 

000541 ~02-6 
010538-85-9 
003618-20-0 

'f' )."..", 

Qual 

73 
59 
45 

93 
81 
74 

87 
64 
64 

90 
47 
47 
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Appendix I 

Connecticut Department of Environmental 
Protection Application for an Emergency or 

Temporary Discharge Authorization 
(To Be Provided Upon Receip~) 




