
-,äÌãq 
û P C) S EÐ R Ð i\48Ð l A [, 1\ C Tf L] þ{ Pã,,'-q þtr

Û¡:erable ljnit t - Shallow Grour¡lclr,¡.,ater a¡rctr Soil¡;

ÐAVTS-TIOWT,A"NÐ ÛXL COIVIP,,{NY .

' 
R.oclrester, lvlouroe County, l\cw York

Site No. 8-28-088
l'ebi'uarv l?97

SiiCTtrtlN 't:
ÊROEO,!EÐ.ÈtÀH

tr)! lRpûsìfì OF d(lcum(i0.t surilÍarzàs Llie ilrfi.lfl¡¿tir'r that can hc

Íi',unrJ in griotcr'.rJetaii in the RemeCial

lnvestigalion (Rf) and lje.asibility Study (FS)

rr'irrrrls ar,:ri I lrlrl e ¿rt thc rklcr: rt':ont rùc()sìt()iitis.

0

t

Tlie New York Stutc f)epartnrent ¡f'
'.Envilr:rnrn¿ntal Conser:vati(rn (NYSDEC) in

consultatìon with thc New )'o¡ k Sture

Departrnent rrf Health (NYSDOH) is ¡rroposing
a reniuly whirfi cornbines excavatioÌr i¡nrl rliï'-sitc
dis¡rosal c.f ¡netals contalninatcr! sùìls, spiìrgiog to
remove.shallorv groundwatDr co ntarn i n¿ìtiolt with
¡Vapor extraction as ncedecl, lnrl nroniioring of'
groundr,"'ater t(ì confì rnr the long-terrrr
elïþctivcrress ol' the rernetly, fìrr' the Davis-
T{owlarìd Oil Cornpany site. T'his lernedy is

propr.rled to atJdr¿ss the tÌìrr1at to hur¡an hcalth
'ani the environment creatc'tl hy the pre-sence of'

volaÌii,e organic srrlventi in shaliorv grountlrvatcr'

and metals in surtìce soil.c.

Th¿ NYSDEC-. nra-y rnoclil'y the preferred

rltern¿rtive or sèÏéct ¡r¡urther altcrttative based on

nerv inlbr¡nati,.rr or public ooilìmÈnt.\. Therefbre,

the public is encoura.ged fo review and cctnnrent
on all of the alternatives irientifìed here.

'Iìr hetter underst¡ntì tjle site. ancl thc alternatives
ev;rlu¿rtrrl. Lhe puhlìc is encouraged to review the

¡-.r't,ject docunrents rvhich ure ¡"ail¿thle at the

trrliorving repositories:

This Proposerl Renietlial Action Plan (Pi{AP)
' identitìx the prelÞrreii rt:rredy, sunlrnarizes the

other alternatìve.s consitleretl. and discusses the

rationale tor tlis preftrence. 'l'hc NY,9DEC will
. . selecí a lìnrl rernerly.tìrr the site onlY aher

' .. carct.Lri considerrtion t;fall co¡llnrents suhrnitteil
rluring üre public cornnrent peliorl.

Iìochcstcr Pubi ic ì.,iblary
Rundel (Central) Branch

i l5 Soutlr Avenue
Iìoctrester, New York i4604
(7 t6) 428,73?,8

Contact: Local Hiskrry Drlcurnents

NYSDEC Region 8 Heatlquarters
6274 East Avon-Linra lìoati
Avon, Nerv York 14414
(ii6) 226-24ó6 .

C()ntrct: Joe Hamnr, Citizen
S¡recialist ,,'

,, il'.'|;ì:.'rìj'] l ]l.ii l.

NYSDEC CcutràI Oftìce
.50 Woll lt,,,rr'l ¡ , '

The NYSDEC has issued this PRAP ¿s u

Çornponent of thc citizen partici¡ratiorì . plirn

deveioper-l pursuant to the .New York 'Sta(el
Environmental Conservation,'La,,v (ECL) und.

stato rcgulation 6 NYCRfì P¡rt 37.5, 'l'lris

PlLticipation

Davis-Horvf ¡nrl Oil Conr¡airy ()l-2S-0Sl)
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Altrany, l.lerv fork 12233-70t0 .

(-5 i B) 4s7-03 t:í
Contirct: h4ichacl Di Pi erro, pr'çr isct Ìr4arr¿ì¡1ur

w*rittên conrntenl\ on ùrù PRIP can be subnlitted
to h.lr. l,liPietro.¿ìt the above add¡ess,

D.U'ES]-O RTJil,I ETf t]ER :

l¡ebruarl t8 - iViarch.?.{) I'ulrlic ctr¡nllcnì ¡rcrirrLl or Rl/}:.S
lìc¡xr rt, l)R,Á. P, .rr'tl prr l.rrctl r jtr rrrr¡ I ivc

r\,1arch þ., !997 tt 7:0t I'iVt fuirlic urcctin:l nr ll'ritt'rs .\i:

lltxrks, T,{0 Utiivcrsit¡, /.vrn rr e, IÌmlr t*ttr.

SEC'FION 2:

ÐE$C&tmIAN
SIl]E--LQEAJ

Thc Davis-Hrtrvland OìJ Cornpany site is defined
as ûd.iâcent paiceis of l¿rntJ locateC on ¡lnderson
/tvcnt¡e irr thc (--ily ol' Il¡reltestr-,r, .l,4oirtoc
County. Tilrse ad jaccnt ¡tarccls ale cjescr.ib¿rl rrs

l9A-220. ¿\nclerson Avenue and the portion of'
176.. Anrjerson Av,enue imrnediltely north írnd
weät oJ' l9A-220 Anderson. See Figure I tor thc
locttion rnrp and Figure 2 lìrr the dc'raileri site
map. lhe site is approxirxatcl-y I acfe in sizs.
The site is situlttr.tl in An ;ìrr'a whir;h ctrnrlrinc's
re^sidentiâi, commercial, anC indLrstri ¿il tÌrci i ities.
No signifìcant sr.rrlice .rv¿ri¿r is krcated in th¿
immecliate area of the sìte. The site is bt'runiieii
on the s{)uth by Andc)rson Avenue. west by Iight
inclustrial and ctrrnrlcicial/r'etril bLrilrlings. ancl

on the nortlt and crL\t hy Conrail tr¿cks iìn(l right-
ot'-wây.

The.site is urrtlelltin by a thin tìll layer (2--5 tect
th.ick). outrva.sh santl anJ grtvùl (S-20 l¡cr).
gllci:rl till (5-l-5 fccl), itnd bulrodk c()nsisting ()l
thr: Peniìcltl Dolosfonr'. Shulltlw l:rtrurìtlwutr'r is

óncountcred in tlie orrlw¿rsh lrnti tlce¡r
grtrunclrvaîer is cllcounte¡etl ìn tlte l¡ctl¡.ock unit.

'l'lie aro¡ is sorv¿C iry the puhlir: lvatcr sup¡rl-v

systenr irntl Vro tÍc awarù rtl no local gro|ndwater
u siige.

OpeLatrle Unit No. l, v¡irioh is tlrc suliject of this
Pil¡\P, consisis of shallov¡ groundwater. surl'ace
soil. anrl subsurlace soil.
,An Operuble Unit reple(ent.s a f)ortion of the sit¿
r'enredy u,hich for technic¿rl or ¿dminístraii.¿e
¡cil.sons can be adrlressetl selilrately to eliminate
()r rnititiì1c a ¡clcas¿. thrc:-rt ili rcluasc oi
cxJ)osurù pÍìthv,'ay rerrLrllìng ti(jti'ì the sife
c()ntarxlnation. The remaining oneral:'le unit for
tiris sitc is de.icliberi in Ser;tion 3.2 belov¡.

S IICTION 3 : S_IiI.ÐÄTSIQILY

3.1 : O+-er¿tiuril1Ðirpa$ìl_HitløJ

During the course ol ofieration.q at the Davis-
Hor,zlantl site therc uzele evidentiy nume¡-ou.s

incidences v,,hen materili l¡:lrked or were spilletl
ont() the ground. Ther¿ is no single OCùurrÊnccì

which can he lrlamed {br the nrnjority of thc
contarnination now fìrund at the site.

Betrveen 1974 and the early 1990s. rhere rvere
many reports to the NYSItEC of relcasàs of
rnaterials rangin¡1 frurn w¿:ste oii ¿nd rnincr¡l oil
tr; h;"drochlcrir: ii¡rd lìuliirjc aci'-Js at the D¡rvis-
Horvlancl site.

Irt Jr¡nc i991, the NYSDEC stalì inspc'ctur.i rhc
site in rcsponse to u rcport of ¡n oil spill. 1-h,:v
fìru ntl ;several hu nrlrerl cl nl¡n'.s o I 0 i is itnd so I venis
¡nrl se,;e¡'al arr.as oi staineil sôils.

).3 &uudial-Ëtistrlry
l't'

::1.::! r'i

Linc l99l.,NYSDFC srâtl
itìont i t'ied'iuì¡erous tlnr nr

û

lì

fc .,,, l. ilg. nsllcctlttl p lon wlt.\
condLrctc(j which includetJ soìl slrnr¡rlirrq lntl thc
crrntaincrizing ol l ' !:ìng tlnrrns. Soil S;rntPIin.o

D¡vis. I lrrpl¡rr<l ()il C,ìrììl¡ny (8-2tÌ-01ì8)

Plì()ft)sl,D R[N{[DtÁL ¡\Cl toN t,l_hN ilr.,r,
rlS.': |,!fi
t.{(ìi: "l
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inrliclrterl thut soil . wus ctrn(ltrnìnrtlcd rvitll
i ¡r,'t.l t)1.'ttlìl ;l¡l(l srrlv(:lìts.

envilonnr'-:nt, tirrl ìtiYSDI:lC hlls rsccl)ily
cornplctctl ¿t l?.cntctlill I::vcstigalion/F¿asiirilitv
Srutlv (lìl/lì,S).

In Octô[)cr 1991 . Dunn Cerlsciericc.s llùIiì)l rìr0d

. a soil invsstitjation {ìrr Dar¿is-llowl¿nrl. l'h¿v
confilmt'¡J Lhe rcsultr; ol iile iniiial DEC-

'' inspcction.

'Frorn April through Junt:1992, CIean Hlrl',ols,
Ìnc. r:orlt!r¡cteti a so jl ¡ntl grotrndwuter sartt¡rling

eflÌ1r1. Rùsults of this investil¡rrtion i.ntlicated soil
cotitatninatirln airrl sigilifìcant c()n',llirinlttion trl'

. groundwater u,ith chloÏinaterj and non-
. chk.>rinaterl solvent:ì, Durinp- the sanre peliorl,

Clrl;rn Harhois aliì() c():ìr.lucîc(l a tlcu¡ll ¡ulntrvltl

Íìnrl:surtace seil ùxcavxt;or) and retnoval. Thc
scril removâl crinsisteri ol the renrov¿tl of the top

one iì.rot trf soil anrl s,,h.eq,.,.,nt of'fìsite disprlsll .

4 . I : $rirnlryu):***. 0l-*-thû-jlçux* iit"l

.ln:¿sli-talioD

'l-hc purpose of thu iìl rvas lo dellne the nature

anrl extent ol'any contrttrrir,í:tion resulting from

¡rrcvirlrs ilL't;vif ios :1t tlìù silt.

'l-ìrc I{[ u,as conducied ir: t'¡¡o phases. 'I]le firsi
phase rvrs conducted h¿twe¡n Jvl'1 1995 and

Octobor I996, the sccond pha.se betiveen

Nrrvgnlrcrt I996 anil J:'.nu:rry 199'/ . Ä re¡ort
entitled "Davis-ilowlrrncl Oil Corporation
Renretlinl 

. Invcstigatirrn, " dated October '996.
hlis hccn ¡rrc¡rale<l tlcscril,in¡¡ the ficlij ¿lctivities

lurrr lrndingr: 01'the lrh:rsc I Iìi ì¡ detaì1.

In December I994, the Ì'JYSDUC resanrplecl the

Cle.an Hitrtols v;ells lnrl fìruntl sinril¡r' tvpcs o{'

00ntalrìi nrtion.
Thu' RI inclLrd,:¡.j the fìrllowing activjties:

, Aiea rvell invr:ntory
searcir.

and I itelatt¡¡c'

Operahle Unit 2 (OLl2), consists ol lh¿ bctlrock
aquifer in thtr virrinity of the Davis-ÌJorvlantl site.

Thcr berirock groundwater is contltlti¡tì;ìted by

cornpounris sirniìar to those describetl in this
PRAP es being preserìt in tlìc shrllorv
grounclrvater and soiìs. This deeper grountlrvater-

r.vili tle ztddresried in a futur¿ riocur-rrerlt afìcr
fur'.her assessnient oi thr: natLrle rutti t¡xtent oi
tredrock 6roundwater contlri.iinatirrn ;rntl the

cla¡iÍìc:ìtion o.l uuccrtainties which Iluve ltcel
identilìerì. Th¿ n¿riure r¡nti exicnt ol'this
contamination, ts we ilow Llndei-stltnil it, are

described in thù rest of this PIìAP. A¡e¿s oî
crrrrûnt uncsrtainty inclur.lè ths total rtréui extent

of.the do¡tanrin¡tirrn anrl clct:rils ol tliirv l litcs ltntl

exact dir€ùtion.

Lg Srril gas survey to hclp clefìrrc the limits
o1 conilirnination.

Piezomei¿r anc.l monitoring rv¿ll

install¡tion tr) collect grcundrvater

slrnples anC det¿rrnine the directio¡l ol
grounrliveter 110$'.

SuÉùrc¿ ¿inrl sr¡hsurtice soil s¡,nrplinll irìd
ana I ys is.

E 'l'he in.st¡tllrrtion ol explonttrtry soiì

bori ngs.

StrC'FiOl{ a : etLE{ RIìNI-STÅTILS
The serv¿i line nell tìre sitc rvas

inspectcrl using a renrote carìr¿rit systetn.

In iespon-se io a dÈtellninatìon tlr¿rt tho plesenec

of hrsardtlus \vaste at tlre Sìtc i)r¿sonls lÌ

si¡¡nifìcant threat ro hurn¿rn hcllth llltl the

E Ân exposule ¡ntlrrva¡' aniilysis and

h abitat b:Lssl ¿rssrìss n ie n t rve¡'e co nti u cî.'tl

...'lI, .-:.,,:.t:
| . ... :.':1.|. :

Davis-Horvl¡ncl Oil Cr,rrrprrry (tì-21ì ()liil)

PROI{)SED I{EillLDlAl-. 
^c.I 

l()N l'l-ÄN (|r¡)(r
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,p'

ttl tlctcrrtrinc'potcn( i¿tl i nìpiìcts to h u nlu ns

and thtr erivil onrllent.

'lìr deternline',vhicll lnt:clia (.\oil. groulìdwittct.
Ðtc.) cont¿ìin cr)ntlullìlltr{iolt ;ìt levcls (ìf conccrn,
the RI ¿ìnalytical '(littl w¿ls comprrecl to

.envirûnrnental,StanrlarrJs, Critclia, aurJ Gr¡idance
(SCGs). Ciounclwater', rllinking . rvater ancl

surfâce watcr SCG.s ìrlentifìerj 1ìrr the Davis-
I{owlanri Oil Cìornptiny site rvcle htrsttcl on
ì{}'SDEC ¡trrniìient \\¡aicr Oualitv Srlnilarcls ancl

Guiclar,ce Values ancj P¿rrt V oi' l-{YS Sunitary
Corle. . NYSDIjC l'l\CM 404ó soil cleanup
gr.rideiinrx fiil the prr:lr:ctiorr ot grourrrlwater'.
backgr'otrnil conilrtions, anil risk-b¿rscrl
lentccji¡ticrt criteriu r,,,r¡c usr.ii :is SC(ir; fì,r ioil.

Ilased upon tÌrc :'esults of thc renterl iul
investigafion in complrison to thc SCGs and
potential publ ic hcaith ancl cnvilrrn¡ncntal
exposure routc:s. ce¡tain areas ancl nterlìa of'the
site rec¡Lrire ¡erncdìation. Thesc are sullnlrr'iz-0,,1
berlow. ì\4ore corn¡rlote infìrrnlaiion can he lìl¡ntl
in the RI Re¡rolt.

Chenlical concentllìtions ure reporteii in pnlts per'

billion (ppb) and parts per rnillion (¡pnr). F'or
cr¡mp¿iison purposcs, SCGs arc given lìlr' caclr
nediurn.

'{. t . I Èful:¡re-ri1-Ç-u:l-aili¡tirr.rt¡¡l;

.¡is clsscribed in tite Ri Rsport..r'¡írnv sL¡rfìrce soil,
sutrsLrrthce soil alrd grounrlwater: r.vere colloctetl
:1t the Site tO oharactel ize t¡e ntrtuì c and extent ol
coiliarnination -

During thc RI soil anrl glounci',vtrter slrnrJrles
werê analyzcci iìrr voltrtilc organics (VOCs),
sernivolatile organics (SVOCs), pcsrici(lùs,
PCBs. ¿ind r:netals. Surtìrco soils werc firunrl to
contain ¡SVOCs inclurling bonz,o(a)anthr.accne,
henzo(a)¡ryrcnc, untl chlysc'rrc, :ultl lnctuls
inciuding lead, cll¡onliuln. ctrlrnitrnl. irnrl zilrc.
SubsLrrÍÌrce soils wure lìrunrl to c:r¡utlrin VO(ls

..

i rrclurl in¡¡ 1,2<j ichir;r'oelhore l¡r11 tr ich lun)cthcrr.
¿rnrl rlrctals iirr:lütlirrg nlcfcr!rv and zirlc. l-ov;
lovcìs rli'SVOCs rL,clc :{ls() iictcl.itc{l i¡r sulrsurf¡L:e
soils. Crounrirvittcl wls lìru¡cl to cr,'¡ttain VOCs
irrclurling IIlose fìrurtl in sli!, r,illvl chlr¡ri,jc.
I.I,I-lrichlrrroethlrnc, urrcl ri'lcnu. llrc orrli,
SVO(l 'clctc¿rtiì ai si¡lrritrcant lcv,:ls \vas

naphthalene. Meials dctc,.;terJ incJude lead and
inangancie. PCìll; anil pe,\tici.les lvere Íìot
dctc:ctt.,J at conccntrüti{)ns of ct¡ncerr in these
nrcd i ¿r .

Sonrr.r <ll. rhe SVOCs riet¿ctccl ¿tre known t(, bg
carcinogens in aninrels, l-he r;rr:tals. p¿rliculârly
l¿¿id, is knorvn to h¡vù ¡tlvcrss lrcaith effecls in
hunl¿tns u,hr:n ti"rere is long-tel-m expoJìure ítt higil
Ioveis, 'l'be VOCs rf etectcd can have both short
antJ Jong-term hellth effÞctl;. 'lhe short-terrn
irnpacts include l¡r:adaches and rJizziness, tlie
long-terrn ef'lècts rnay inclurie damltg() ro the
cciltr¿i ncrvous riys,etn ard the liver ¿-c rveli e:;

othci- internril or¡¡ans. 'fhese rfJ¡cts are kÌlov.,n
to occur in crrscs o1'high lcvei aild J0ng-ieím
cx post: ril.

4. i.2 Er{eni o!' Ç_¡urliurilulirn

Thc rolne,,lial irrvcstigation detell¡ined that the

¡rriniarv urnianlinaied nrrdia at the site consist of
soil artd gr(lrndwaler. l'hese are tìrrfhe¡- divideC
inur sirrl'ace soil, srrbsurfìrce .çoil, shailoiv
gioundrvliter'. y¡hich is Íìtunij ìn rhe lìll nnd soii
overlying berlrock. anil dec¡r ()r i¡erlrocli
clor¡ndrv¿iter rvhich is: loctted in the upper-most
herlrock uniI encounie|rìd at the sit¿. The
sllallo,,v grounllrvatcr is st:p:lrrt¿tl fionl the
l¡ecllock grountlrvat"'r by a la,vel ol nlaterial
clrr-ssiiiurl rs a glacial till. l'hi.s nlarer'ilil consists
of clav lich silt rvith snrall trinorrnts ofsunri anti
gllrvel cncountelcrl.

[ìrrch ,ri' thr: trvo srrl'tlivisìtiils rrl (ilc nlctlìu
rltrsciibcrl âix)vÈ tre corìtltrnirllili'll to a ùtù.ì[er,)l-'

ìcs:rel degrec. 'lhc higlrcst level ol srril
cont;rnrin:rtiorì is filr¡ntl in tlrr' irlclr ì¡ehinrl thc

D¡vis'llorvl¡nd C)il Corrr¡'rily (lì 2li-01{t)
PRaJP()SËl) REIúÉf)lAl- 
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',['¿l h,Ì e I ; R. ep r es en É¿r ti ve C o r¡. Ér: ln i n * ¡r ús
llavis-rTc¡rvla'ci ûiÌ corporaúio* Fii tar w* " g-,L's-arÈE 

¡

veri¡ r.¡rderl ¡:çu¡rc{lvaf er

Corrtaniinan

i\o¡i-defec6'ent.ered af a¡rprcx" crle-iralt of deter:Éio* ifrnir.

bCo¡¡celrlnll ion I{an
fulirrirnun¡ ð,{aximur¡'l â (ppl-.)

No" (ha
jI,XC: e? (l Sarn f¿x;

l{o" of

Dich lcr¡:oethane1 l_ '2.2 2800 Q't <
5 I l1

eI 2-Í) J 980C0 LVy )) 5 B 1L
51 i Dic

39CÐ 977 .5 B 11|ef'eErh 5 ?-5A0 629 5 Ç
O 1IToluene 5 )4IJU 690 5 a ltanei -Trich i l.t 34C00 5 149 ç I 1iTrichlorcctitenc 9fìc005
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Dtvis-l{orvl¡nri huìlrlirrg. Shlllorv soils ¡re
0oníiìtììiniìt(xl wilh ò^\/OCs lrnrl lnctlrls, trrrti
subsurlìrc¿ soils wi!lì VOCs unri, i,. ¿r lesse r
cxtent. SVO(--s atld nletäls. Gror^,lcÌrvlrte¡.
contiìmination is h igl:c.st i n shai lorv gt.()u, ¡d rv.ttcr.
with. the arr:¡ behind the hLrilrlirrg showìng thc
hightxt ievels, 'lhc bodrock grtlrrndrvatcr is
contâ,rinat{xl ¿r.t Ievr)ls genelally an rtl.dcr of
m.lqrlitutlo lc'ss tll¡n th:lr rrhsclrvctj ilt shlllow
gr(,lrn(lwat E;".

Tahle i sunllnarizr:s thc ex{ent of.conta¡nintrtion
t'or the c()ntûtninants ol concc,rn in lioils ancl
g|0U¡r¡l1y¡¡g¡ Anil crrrrrpur.r,s the tllttlr with the
proFosed renredi¡l Íìction levcls (.SCGs) lìrr rhe
Sit,-r. For nrolit ol i.lìc ìiste{l crrrnprlrrnrls in .lahie

I , a single sarn¡rlc L:oiilt r,",us r¡Llch h iglicr thun
thc rcst. 'fhis resLrlted irr rt srrlrstrrrrtitrl ir¡lrvlrr.tl
skervirig of the averilgc vlrltres fìrr. ¿uch
conta,'niniìnt sh0rvD. F0r,surfircc s0ils, slrrìple
DHSS-7 gener.ally showerl thc highest
contârninÍìnt leveis. rhis Ioc:lti0n is rhe sub.ject 0f
a p:olnsed sr,.il rernov¡rl in Alternativcs ?.-4. lt-l¡e
following ¿u'e the lncCi;ì wlrich rvere, investiglterl
and a sutnmiu.y of, thc tinrlirrgs ol tlrc
invust ig;rt ion.

non-rloltrct ttl 4,1c9 pprrr. AIi s;rr¡;llcs rrlcc¡rf
DllS,S-5 hud:tt Icl;;t rlrc cxcccrlcnce ol rcii
slilllriufrls iirr SVOCs. In ¡lcncral. thc irighcsi
Icvcls oÍ'cont¿t,ninar-ion v,'er.c f¡runri in tJre area
bchirrcl lhe site buildin¡¡ and lriong rl;e raiilriaC
tracks. Specifically, tho higirc^st Icvels ol SVOC-s
consist ol a clir-ss of contpouncis knor.vn as pAI.{s.
'I'helle are coln¡ror:nd:; such as creosote and
relatcd chcmioals. Intliviriurl SVOCs v¡irh tire
greatcst exceedences of tllcir. .soll cleanup goals
were benzo(a)allthracenc (-17 pprn) anrl chry.setre
(33 ppnr). AIso i'ounrl ât 0levardd concenrr¿iiir;ns
in this lnc'Ji:r werc tììJtirls. ilcvlictl Ievcis of
cadrniunr, chrornium, iÌlercury, Iead. anrl zín,j
wc;'e cietoctcvi in soil l;antpi*s. 'fhc biti:esr levcls
ol' rhcse rvcrc t.lciccfed llt [)llíiS-7, locaîr:cJ
henvecn thc ûr¿ty br.ick wareilrrLrse ¿rnrl thc
lailroucl ilacks. [{ighe.st of thcse mefa;s rvcle
lc:rti (2020 p¡rnr) and zinc (43iì00 pprn) (Set
Iìigure 3 fìrl sur.{lct: soiJ l;arnple iocat!ons).

lrvo are¿is of surfìrce soil ,:onramin:ition were
iclentil,:cci as rc'qLriring ren¡e¡liilrion due tr;
elevlttr:d ¡netíìis coniiìnljn;.rfíon (see Figur.e 1r fitr
Iocation:i). 'illesc trvo lr.as col,ìprise ln
estinriìtrj{j 33 cu-yds of,soil. Despite the fact that
the PAHs Cescribed above are not tI:ought to be
attrìbut¿rble to disposal activities at the site. tÌrey
¿rre rÌrost conccntraied in the vicirrity ol DI_ìSS_7
r'inti will be reuroved rvith rhe mi:tals
contarilinated soils.

S'ul¿s-lllri¿¿1oil : l'h e s u bsu ¡l'¡tc¿ so i i sa m l_.1 es
wcrc hiqher in r.rlncen{¡.lrliolts ¡rl r./OCs lrntj
!orvr:r in SVOC.q anrl nretals. Fii-qhest V()Cs
rvero trichlorr)etlìrDù (ó.4 p¡rrLt), _r,vlcrre (-5. i
ppnr). lìnd toluene (4.6 ppnr). SVOCs rvcre rj()r
encilrrnIe¡'eti ¿ìt Ievcls ()t' c()ncern in sr¡bsLrrt¿rce
soìis. Ol thc lnetlls. sigrrilìclnt I

nìr)rcrì ry (0.37 pprn) : u,cr-c rlt'tr.cl c,ti.

1'ltc h ighest icvels ; of VOL's rvtlre gerùralÌ),i. I

r'ncountù¡Lrl at or nclìt inc vJst!'r tlll,ìc. ì-irc1, lrr,,
likelv to be associated rvitli tlle groundwater.
contlrrìlinlrtion, lt is likt:ly that tlìù tnùtitls und

One of the SCGs relevant to this site, i-s TAGj.,,f
4046 which preiìents soil clcan-Lrp ob.jectivr:s.
Some of ùe soiì analysis cltltccte(l tht: pr.osence ot
several SVOCs at Ieveis :rbuve r.oconllnendeij
levels. While these SVOC.s are tìruncl in surilce
{ioil ahove stândar(ls. distrjtrLltion antl past
operatiuns at the site seenl to iurlicate that lhcv
are not site reiated. So¡t.lrr of' the worst of thi.s
contam¡nation woulci be r.entoved rvith the soil
tvhich was itientifìed ¿rs a heaith risk, l-he
relnoval oiSVOCs woukl not be contprehensivtr.

cvcis ofi. Sul

S-uflace Soil: Aflcr crrrrr¡rletion tll. the sL¡rfìrcc
soil rcmovai IRM. orrly rr.uuc lcvcls of.VOC
ci¡ntarriin¡iion.v/er¿ lì)rtn(l in this uiedìa. -lorai

SVOC contam jnatiotì in this lllc,tli¿r nrngerl fioln

DÂvi3-How11¡Dd Oil Corn¡rnny (8-2¡i,0St)
¡,iìo¡<)î ED R ;itü EDIA t_ A(-r.t( )N I,t_^ t.t, r," alì

(,\S¡: ì,'q.rì

Ì,IGI: \



SVOC's are lr surtitt:g itrtifìt,Jí an(l ur,J rìol
nccussarily associ¡terl tvith thc s¡tillugrr 1r1.1¡i¡5
aod solvcnts at thc sitc.

.Çrt¡iuxlu,rici

Shalk¡w gr,,un,iwlltcr. f lows fo tllc soirrh ,virll u
lìmitcù co:nponenl of fkru, in a nrorc eltstorly
dilection unrler the sitc. Data li,lr tltc
investigation intjiì:atcs thiìt the con(anlin¡tirin
levels reach non-ilctect just stiuth ol Antlerson
Avenue ì¡r fìont dfithe D¿rvis-l{owland hLrilrlilg
(see Figure 5;., Flighest contanrínation is tìrunJin tirc areai imnrediately hchincl the Davis_
HorvlanC building.

lletlrock gr0rrrì(lwtrtur fì0w:; ¡tror.lt;tnirìitr]lIy to th¿.
ea.çt in the lìrr.íì of thc , site. Betirtr,.:k
contalninatic:r is greatest iri. lh¿ ¿rrctrs tlf,
lìlonitoring rvcils lvlW- lIì anrl lvlW_51ì (sctr
Figure 4) which arc Iocateti on the sLriltl: sirl¿ ol.
Anderson Avenue ancl northrvest o1' the Dlrvis-
Horvland bu ilcl ing. rcsJ)cct i\..ely. Con t¿i¡ll i n¿rt ilr¡.r
levels decrease t() thc rrast ot tlle site (scc Figure
6).

S VOCI rlL:tci:tty-l trt s ig n i f ìr:unr r:{)ncclrtíiÌtionr; w¿ri
nu¡lirthulene (0.2() ¡r¡rnr). 'l'he only signifìcant
nìeliil (ictùii{'(i rv;rs ic;rt! f(J.Etl) IrJlÌ}).

#'
#Èr'rlcck-çf-çtLnd 

\iirl !ìt : I J,:rI r.ocZ ¡¡ rou nd u.,:r1 r,r. is
crlltlitlrin:rl:tj ryilh tlr :sl,rl' thc slllie a,,,,,,,,,".,n,.
lrrrultl in sh:rll0r¿ !t.r)ltjrLlu âtsr. I_cvcl:; ,rl.

'contarnination arc. lìr tlie nto-,;t part, lowdí..
Highest Ievels rric lÌrr 1.2-dichloroerhenc (g.6
p¡rrrr), vinyl chllritlr, (0.g4 p¡rn). anrJ
trichlorrierhenc (0.74 p¡rnr).

.4r? Su-cr¡t¡rr,v rd. lfum¿ul ijx¡¡oslr¡s
Ë4.'.1, u;¡::s,

J-ir is sr:clion rJclicribrr.s thc tvpcs ol hi:r¡l:rn
ex¡rosurci tiltit ¡n¿ry pr.escnt lrìcied he¡ifh r.ìsks tir
persons âl or tround th¿ sile. ,A ¡¡ri¡e dc¡aíie¿l
(iiscussir)tì of thc hcalth risks r:un Ire firu¡rri in
Section 4.7 of thc Iìi Rc¡nrt.

/rn ex¡tosure ¡rativ;ay is hol,; an iltrjivirJual rn:li,
cor¡e into coritact rvith ¿i contal¡ri¡r¡nt. The five
elentent:i 1rf an ex¡tusrrre pathlvay arc i) rh3
t;oulcs ot contanlination; 2) the environr-nenilli
nrediil and trirnspori ntcch¿r¡risms: -i) iìre poìnt o.l.
exp()surc; 4) the rûrrIe of ex¡ro:iLrre; anrl 5) riie
reìceptor pupLrlation. l-hes¿ element-s uf en
exposure pathu,ay tnr,v hc lrased on p¿ìst. prescni.
rur fìrttue e v¿nfs;,

' It may be pos(ui:rteil thai the clilJere¡tce in icvels
òf contamin¡ti0rl betr.verrn thù ¡ìhxll\)\v iin!i
bedrock grounciwaìer r¡nits, aro tjue tri the glacial
till between die trvo units. -l-his'lavcr. 

inhihirs the
rate oi rnigraiio¡l ot'c,lnilu¡i¡.rution 1¡,¡¡.,, thc n.,:rr.

'surfiìce trt tlre bcrlror:k ioclterl. rin :rvtlrl{c,. ;li u
depth of 20 ro 25 fècr.

Please note that in T¿rblc l. .qrtrunrlri,iiter
contarnin¡tion vaiLies are given in p¡t.ts pcr
Itillion þpb). One jrnryr is c<lLrirl t¡ ,-rne th¡Lrs¿lr:tj
ppb.

ShíillowGroun(lw¿ìJgt: S h l I lo w
(overburrlen) groirrirlrvatcr. (lontÍun i ni)i ion crl ns ists
prirnariÌy of thc sanrc VOCs tì,irntl in sirbsr¡ilice
sttils, Highest c()ntíultitÌ:!nt lcvr:ls ri,ttr,c 1.2_
tlichlonrethene lncl tr.iclllrr¡.octl-,r,re (lrrrrh gg p¡rrn)
anf t ,l.I-rrichlor.oe rh:uì,j (-'ì,1 Pl)¡rì). 'ì.hc 

tìrì1.v.

l)¡vis- l'lorvlnrrd ()il Ccrr¡r¡ ¡¡.y (¿-2 8 -{)lìtì)
tROK)SED RIjMED¡^¡_ /\cTt(,N It.^N,r]!(]

Pirthr'¡rrys wl:ìch ¿r..,J klìown îi) rir. tnay exìst lit the
.sìÌe includc:

lrt.qestìrrn of conlâiitìrÌatr1J .suriìicc soìjs
or grounritt,lrier.'l'h¿ possibilitl, exi.irs

i that lieop¡¿ c()nli¡ìll o¡ìto the sit¿ iì¡i.,,
ingcst cont;rilinittn(l suriìtct s():1. lh;s
lìiìthÌtit.V is rrnly ¡1¡¡¡1,,¡a,c, lirr ¡r¡¡.1,¡¡5,,,,
tho,sitc oi in the Iinlìtctj :rrr¡s of ()fì'_sili:
colitrintination, Iì0r ¡¡rrrun,lu,irttl¡. ti:r,
onlv iilicly point ot'contlct r,,,oulcÌ he ii'
s()ritc()nc rvclc trsirrl¡,Llrolintlrvlttcr lts ;r
tÌrinkirrr¡ \\,iLlt'f :ì()ill.ctl. Sjnc¿ jlr.::iì

()s:1.()s
¡,..\o't, 0

ôr
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r!'skiÙnt'\ are ()l) cìty wiltol tlìis Ixtlìu'lly
is not colxl)leto. 4.3 fiu-ru::nry-ol-trlsrix.r-urnt:uf;ll'Ðil:ururc

P¡llnuus:

There is no sigtlilÌcant hal¡itat in the immediete

aree of tho site which r,votrltl plovide ¿ln active

br'euling tlr clrvelling aiea l'or most wild sper:ies'

Onlv tlrcse aninials which h¿rve shown toleranoe

f;.rr uihan i'lwelling can rutsonatrly be expect¿d in

thc, rrea tll the sile. The Fislt and Wilcilife

Inr¡ract Al;sessrnent inclucled in the RI pÍesents a

rnJre detailed cliscussion of the potential impacts

Íi',ìnì the site to fish and rvìldlilc rcsolrl'ues'

sEC'rIoN 5 : ENE0-Il-Çlln4,ENil-$i1äTÃiS

Potcntìally iìesponsì[rlo Partìcs (]'RPlr) ;lte iho:;tr

rvho ntay tre lcgaìly li¿rhle tbr contamirlsr'jt)n at a

sìtc. l'his nray inclrrr-le Fast or present t)w¡'ìers

and 0peratots. witste gcnerat()rs, and ltaulers

The Ptltcntill llcsptrnsible Pl:rics (PRP) lirr rhc

sitc, clocttlncntc{J to dilte, include: ti¡e I)avìs-

F!orvlanti Oil CornPrnY

The PRPs l'aile¡l to implement tle Rì/I''S at ùe

sitc rvhen requesterj by îhe NYSDEC' y''tìe¡ the

lenre<.ly is selected, the PItPs will agaìn be

cont¿ict0d t() ass"llne responsitrilitf ior thc

rernctliai ptograrn. Il'an agleentent cânnot he

rcrched ',vith tht: PRfs. the NYSDEC u'ill

evalrritte thc sit¿ for fì.rfthg¡ ¡ction under ihe State

Supertìrrrcl. 'the Pl{}'s arp strbject to legill :ctìons

by tlte State tbr recovery oi all lesponse costs thc

State has incurretl.

6 lnhalation ol conrlttninatetl dtlst o¡

'/olatile oiganiu comportntìs (VOCs)'

The potential exists fbr inh¿lation of'

contärninated tlust fioln the site. 'fhe

'most likely people to tre eft'ected by this

rvor.rlcl t¡e tiniite workr'rs tluring activities

whic!: rvouid distLrlh soil. VOCs ltre

primlrily !ìurnri in suhstlrlÌtce soils and

grottntlwater.'.'lhe rnost likely rer'e¡:t'''rs
'l for this rtlttte o1' cxp(rti'¡re would bc

.workers rl,iggìng up soi! releasing VOCs

6¡ çonting i.nÌtl corltitct .with gtotrndwater

when VOCIs are volatizing ît'o¡lt tlte

.. water. 'Ihìs is llot cl¡rrentlv, consi(lcrcd

it "cotttpletù-d pathway. [rtrt it rlay l)c

c(ìnìplctctl in tllc 1ìritrrÙ.

Dcrnurl contiri:t rviih ctrntlrrll i lllrtcrl soil s'

This tr¿túrrvlv.{s cttÍ{rPIet,: lì rr' i ntl ir'ìtl tl rrl s

on til+ site.,,:'fn*it't .is¡'llso l lirrritctl

amount tlfi oft'-siteit'; strrjlrcc soil

contanlinatiti.¡l which other'$ cottltl conre

into contact iiith. Derrnal contitct rvith

subsurlace . stlil rvotrlcl only hc a

compleiecl 
" 

. pilthrvay 1ìrr pcrsí)ns

condtrcting excavating iìctivitiss ()11 the

sitù.

SÐC'rlON 6: SIIÞIIrLLKY Ql" 'rt'lÌ:
.R-F.¡4rÐl¿:lroN s o'1 I .S

htralth rntl tlts environtne¡rt

.å: , '.

a ..'' " Davis-Horçl¡¡rl Oil (:orr\|¡rì) (lì^2$ 01ll{)

PRí)POS ED Rl:l''l llD I ¡\L A('f l( )N I)l-^ N ( I I {tr

0si I I les
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Ât a niiniuuln. thc r'enrctly stlcctctl shrlultl

elirnin¡te or nritigate all signìlìcant thrc;ìts to thc

public heaith antl t,l the ':nvirontncnt ¡rrescntetl

fy the hazarultlttl; wastc tlisposetl ät tllc sitc

ttirough tìrc proper application ol scicrltì!jc an(l

cngirrceringPrinci¡rles :

1'he goals selectctl lìrr'.thìs \itc lrrc:

t3l Eliminate the potcntial fìlr tlirect htrntltn

contâct with the contalninatctl stlils tttl

' . site

E Mitigate thc irrpacts of conttminatecl

giôu;dwiìtùr to the envirtinlrentr to tlìe

extent Practic::lb!Ù'

ß PrevenÌ. to tììe extent possihle' lnìgratitlll

of soil cOntanlinarÌts [o grotintlwatcr'

n Provi<le 1ìlr ltttltinnrcnt o1'SCGs hrr

gcoundwater qullity at the ìinlits cf the

area of concern (AOC). to the extoilt

P! acticable

SEC'[Iori 7: SIJff-LlÁß-Y---=OJ:---¡]jl'
AyÂLLl A[[QN-Q I-Åi,1-'.t eN,AT-LYES

The Seleciel retnetlv shortld be pr'otective ol

hunlan health all(l tlie etlvilonllretrt' he cost

eftèctive, cornpl y rvith envi I'otr¡uental st¡ncl itrcis'

criterì¿, anrì guitlitnce' anrl trtiliz¿ I)0r'llì3tìc¡ìt

solutions, alternativr-' technoltt¡¡itrs' or res()[lrce

recovery .technologies ttl the tnitxii'¡till1 cxtent

nracticíil)le. Pi)tentilll renletlilt! lritcrnlttives tìrr

ihe D¡vis-Ht,rvlarltl Oil lotrlplttty r:ilc rvelc

.iclentitìerl, scrêertül artcl uva!tt¡ttrrj in a Ireasibility
: Stu,ly. 1l1i, cvaluation is nrescltte(l in the t'epttrt

entitisl Davis-Howlantl Oil Ctrnr¡rln¡r Furrs i bil ì ty

Stucly. <latul JanurrY 1997

A suntntary 0f the (l0líriltxl ittritlysis lirllows' As

I riserl iir tlre tbl to itnplenrent
the

D¡viS{orvì¿n,l t)il liu,tt¡,',tt (tt'11{-08$)

PROP()S IiD R E[l UI).l .^ L À(:ì'l{ )N I'l-Á N { I ]'n\r

'l
¿o

to design the rerrlcriy' llroc\lrc o()ntlacls fi)r

c!csig'r ìi'ttl coll!;trrìctiorl, or ro n¿g()tiâte wìth

r".rslionsitrlc l)íìrties lì)I inrplcnrentaLion ol the

Ir'ntctl y.

z. I : Dtxl-cripliru-olÂ:1::rl¡tir:es
The ¡ultential remeciies:are intendcd to zrcltlress

the cont,rlni::atetl soil ltntl ¡¡roundwater at the

l;itt:.

Alernativc .i : l'lo Act ¡oü-a-Müúld¡{

The no action ¡riternative is e'¿aluated a'ç ' a

¡rr<lcetlulal requifernerìi ¡nci as a basis ftrr

c.,n,p*riaon, li rcquircs coniinrtctl Irìc:litoljng

orriv. i:11)wilìg th¿ sitc t; renlltin in an

unrenrulilrtcd state. 'llris ait¿rnltive would lea.''c

tiLe site ili ifs i;r.:s.:nt '.:rrntlitio¡i ¿tnri *ould not

prtrvitle llny lrcicliti"nl! proie'ti¡ìn to human

health or thc envi¡onrnent.

Pr¿sent Worth:
Ctl)itili C()st:

¡\nnual OéìM:
l'irne to IntPlentent

$ 77.900
SO
$ 12.0c0

frnnleti ìat¿

\vltsr .\tandards. but

rce

eil prió

DluostirCLudrYlcrlMouircuiru

This itlter:rative -rvoulrj cclllect rhalitr"v

grounriwater tionl tlic ¿lrciì of highest

Jontanrinttion locate¡l in the biÌck cf the Davis-

l{owlrrnd htrilding using several extlactìon wells'

Shallorv groundrvater extraction rvottlr'l target the

highest iet'els ol contanlitllttion' Tire goal tìtr

this proc,:clttre is ttl renì(ì\'e groundwiìter

contar;in¿ìti(ìr'! rvhìch rnìght in the firtu¡¿'

inln:tet ht¡nllt:t hclrJúl thròugh cxposurt ilì lìt'itti))'

blrscrtlr'nls ()l' suìì1ps. 'i his ptrrrrpilrg w()tll(l n(rt

e s(,r!t



to the siÌniirrr-y- sew()f thr()ugh tllc t¡stl tll ;tn ltlt'

slrippe.r to rùlrrovc VOCs ',vhich ()onstìtütc tlì0
rna.jor'ity of ilie.r1ioundu,¡ter con{:uuiir¡tion.'fwo
ììrcas of surfìce soil cont¿tmin¡tion wer,j
ideritilìcd a.s rvarlanting action, Thcsc iire
located .jurit north oJ' MW- lS ¿rnrl 1 R a¡rtl

northwest of MW-6R. l-hcse soils ure irnpacterl

by significant metals cont¡rni¡lation. Thcse soils
would he excavated anrl ciisposed ol' r'¡l'fìsite.

Monitoring of grounrlrvater contlrrnination alltl
level.s rvould be condùcted in olcJsr to íìsscss tl)e

effÞctivcness ol the rcrrrcrl¡'.

Ill rvrrll rtir slr'ippirr'¡ woulcJ l;c Lltiliz-crl to r¿nlt.rvc

\¡CCls 1j'onl shaiiow ¡irtirritlrvlitcr" in (hi-c

aite¡nltive. 'Ihesc,.v+lls uriliz-+ air lifi tti
circUlilto rvitter irorn a screelred z0ne locatrxi

hclour iire v;utirr' t:tlrle ;irrrl rlis.:lt rging tlte wtt,rr
l'r0nl ir scr,:crr Iociltc{J irr llrc hrn¿ alr0vc lllc rvâtcr

t¿rhlt,. /rs tht: air nrrvcs thc wirtSr uPv/3rd,

bt¡bhl* str!p VOCs Íionr the water. The VOCs

a¡c removeti r¡nticr iow vacuurn fiorn the w:ll.
Thr: other elenlcnts of' this alte rnative v¡ouirl he

thr'sarìrÈ a.s irr Alt.Jrnative 2..

Plesent Worth:
Capital Cost:
,/¡.nntr¿l Oóth4:
Tirne to lmplenrcnt

Pr'esent Vy'orth:

Capital Cost:
Annual O&N4:
T¡nlLÌ to Írrplernent

$ 824,386
$ r 8s,864
$ 87.5û0

6 nlonths

$ '178. r96

$ 182,015

$ (r 1.000

6-9 lllorrths

P¡esent 'vVo¡'tìl:

Capital Cost:
¡1,nnuai Octlví:
'l'inle to Inr¡rle¡l',cnt

$ 738, r63

s 414,064-

$ 61,000
6 months

S-prrgm.cjLVaprr-E ïlliçliruri-lausßllìuiçç
,Soii _ L-icav_AljlL___n¡_(l lQ.l,lsitu
D¡s.posll=Çrou rui:*:rur-ÀJ iu!t¡r'iru.';
AItern¿tive 3 rvor¡ld cntail the insiìrtì¡iion of
stlvr:r¡l air spargin¡¡ points in the Írrers of highest
shallorv grountirvater ûr)ntatìlinati()ri. .\ir
sparging would strip VOCs lrorir the

.rlrotrnclrvlïer, As nuc'dctl. vln()t' rìxltlcíi(ìn n')irìtt:
would be in^stalled to iolìc(re.(l t|e VCCs releallctl
from glorrndwater an(i enhance the reniovlll of
VOCs lìxrnd in soil. Soil renloval ¡rrd ilistrosrtl-
and nlonitoring wrlulrl hc tlttn¿ ilr the s:utlc

mârìner ås descrilletl in Alter'nrttive 2.

7.2 Ðz¿lu.úiiuL-el-Bflm{l:id-ôlterníìf-rv-ß1

'iile ,criter:ia u.tgçl jïo connpare 
,!1"1.,9. 

pqtential
r¿nic.¡.ìi:l rrltcrn:rtivcs are tlcfrncrJ in tile regulution

th¿)t (lii'icls; tlle rer¡(xli¿rti0n of inactìver hazardou:;

rvastc sites in Ne.å, York State (6NYCRR Part
lÌ75). Frrr c¡cb oí'the critcr!a, a brief dc-scri¡rtion

is pll'iiclerl fìrllowcxl by an evaluation of the

altclnutivcs against tlìrt criterion. A detrrilecl
,-lìscus.iirlrr of: the evaluation oritcria antl

corìrl)arative anall'sis is contained in the

Feasibility Stucly.

'I'he fÌr:;t trvo eválr¡ation criterii¡ rlre tcrnred
iìrcrsholtl ciitcria and must he satisfied in
ordsl for an alfer¡rativc f o be co¡rsidt'i'ed for
s¿rlt'cl!ctt.

I . Çer¡ì:li;nLe--g-iul\c¡v-llork Siuc-Srind¡rd-:.
erifcrlü*aruL*Çud¿tlqq-l:$CGs). ConrpI Iancc
with IiCGs itiiti¡'esses rvheiller or no! a rernetì1,

will iìre¿t :tpplicable environnrental l¿rvs.

regulut!ons. stantl¿irds, antl guiclance.

TIre lreasibility Study itlentitrcd SCGs ibr this

site. 'l-ho nrost signitrcant of the SCCs. tty
r:rotiia, include the l'olltrrvin¡:

i, ,' ' ,1 ' ,

Alt e; n a t i vc 4 : IILW_Èll-¿-iLSlr i llp i ng:l- f ilgcl¡¿tl
Sul,rce Srrii-i,rç;u,-¡tia.n-;rul-*-Qîr[,c
.Ditnosìjl-ÇrQlx¡Lu¿ncr^MgLutoiirrg

prvis-llot'hrtl Oil Conr¡rrrv (11-?8'0tìlì)

PROPOSìËD irE¡'f ÊDl^l- Ar'l'ìoli |l-ÂN rr:cJr
0S/: I içS
p¡cr ó



s^oil

TAGNI IlWR"94. 404ó. (ìrr iiiuncu le¡;ir'tl ìrr¡l srril
clcitn-up lovels.

6 NYCRR Part 376. [-anrl rlispor;al regrrluli{)ns
(LDRs)

(ìi'lru ¡ltllv¿t rier

6 N1'CRIì P¡r't 703. Anrhìent Water QLrrrlity
Stantl¡rtls tnd GL¡itl;ulci: Vlrlrres

6 NYCRR Parts 7-50-758 Statc [,r¡llurion'Disr:harge 
Eliminatio¡r Systern (Sl)DES),

Mrinicipal S¿rver Pt:rnl it. Iìei¡u irurnenis coveli rrg

nt:w dischargetì to rlìù locNl sanitary s*ver,

Air
6 NYCIìR Part212

NYSDEC Air Guiiie I

Alternative I, trvo Action. rvoLrltl rrtrt chltnSc
current contliti()ns at thù sitr:. Sincc tlrc|c a|e
currcntly Oontrâvcnti()ns 0f: thc s0il antl
grouniÌvratel SCGs. it rvouicl not lchi¿vc the
SCGs.

¡\ltelnative 2. rvould atirlress shulirlrv
groundrvater oontarninati0n through extlacti0n
and tre¡tment. It rnigltt eventuullv achicv¿
grrrLrndrvater SCCs. SLlrtì¡c¿ soil ¿xc¡t,ailor,
would address soil cc,nt¿inlinatìon in tlle arclrs

. v)lrich llirve thc nlost signifìc;rnt irlcnri!ìctl sulfl;c
soil contanlinatiLn. howcver, areas o1'!;oil rvor¡ld
remain rviilr excc'i{ìc¡tccs tll suil clelrn-u¡t crir(ìt,it.

'.lt is not anticii)tted thut contuminunt lericls irr

ixcílvâted soil rvoultJ triggcr LDRs.

One of the SCGs relevant to this sìre is fÂC\l
'4046 whicb prescnts soil clean-r.rp r;b.jr:;iivrrs.
Some olilre soil analvsis clciecterj thc prcsencu Lrt

severai SVOCs íìt l0vcls iìlìovù rcc()¡r¡nùn(le(l
levcls. \f hile thcsc S\/OCs aro lìruncl ìn sr:¡'fìr,:e

s9i] I I ahôv!,,,stân(l iir(ls. cl istrihùtio¡r ; anr.l :,Jirst
'

o¡rrrIittirrrìs ili ihe sii0 srj0,r (() iltrJicatc t)rlrt'rhe1'
iìt{.: not .\:ilrt lr:Jlriry.l. S,lnl¿ of' the wtlrst of tllí:i
c(itlttlltination rvoold.lrc relrtilvcd rvith th¿ soil
r,rhiuh was irlentitlL'r.l ;rs a licalth risk. Th¿
r¿:rnovtl of SVOCs .",oulLl not I.e,comprehensive.

¡\Itern:rtive ,J, lvouIrl tre¡t slì¿ìllÒw groLrrrdwater

thlough the usc of air spargirrg. It is believtyl
thet this approach wot¡ld achieye bettcr result.s

th:m tllc txfraeti()n ïn(l tr(,:tliÌl0nf of shílll0r¡'
grountlwater in Altcrnative 2 in approaching
grorrnrlrvatcr SCGs. Vâpor cxtraction would
collect thc VOCs rer:l,.rvrxJ ftonl groundwater and

enhrnce the removal ol VOCs from soii. This
rvotrlrJ help in tJre clulr-Lrp of subsurlace soil and
rnily rreet soil SCGs. As with Alternative 2,
SCCs tìlr surlàce soil w.irid not'be universallv
rnerl iiue to the fact that solnc surfice soils rvith
n¡rn-site related contlr¡¡inants rvould renlain.
Disciiarge- contr0ls , ()n thù vapor$,. coilected
throrrgh soil vapor extriìction rvould allorv Air
.SCCs tn be nret.

nlt¿rnltive 4 wciild achieve SCGs ro a similar
cxlcnt as Aìternative 3. Shallorv groundwater
would l¡e stripperl oi VOCs in the installecl
tvells. Srri¡surlàt:e soil clean-up would be
pronroted bv ihe recircuiation oli \t,ater arcund
the v.,clls.

7. Proteciirn _el_U-unil _llçallh jÌnd__file

-lllviuuu-rcil. Thís critcr:ion is en overtrìl
evalr¡rtion t:l the heelth and environmental
irnpacts to asscss,,vhetl.ler e¿ich alternativc is
nr()tr'ct iVe.

Altellriitive lrvould rlo nr;thing io ìnlDfovc
i:tlnti!lirns ar $e .sire. 'flris aitornlltivc rvoulti not
bo protcct¡ve of hur¡¿rn health arrcl tlìc
cnv ìr(ì r'ì rìì erìt .

,{ltc¡ niìtives 2-.1 rvoultl he protectivu uf' hulnun
he¡ltil and ihc envilonnre¡rt. 'lhe onl¡, exposule

Irltlì\víry rvhich i5 cur¡.intl), c,ì¡ìtl)1Ot'e is c()ntltùt
rvith contir¡nirratcd. suri:rcr s,rils. [ìirch olthusr'

a \s'

Davis-l {owl¡¡d Oil (ìrrrr¡nn,l (S-2R-0tlì)
PR(IPOSÈD RltÀlEDt/\t- ;1{-t't( )N t,t_,\t.i ,r: qrr
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rerì1e(lìrìs rvoill(l a(Jd!oss thÓ trvo idcntìfìtrtì lt¡elts

of sLr tl'itcr: soi I c()tìt¿llìì iníltitln r¡'ll i ch ilIe tl)()tr1l,h t

trr bu of c(ltlccrlì. Shlrllow grttttttdu'lit':t

conliìrninltion woultl be atltlressetl in elrclr oí'

these altcrnatives, ßven thotr¡:h this is not lt

currently c()nìpìete oxp()stlrc pîthway, lt is of'

fuiurc concern. Inl:alation of VOCs cscapiag

fiom contaminateci grottncl"vllter is also iì norì:

conrplete pathway which might lre of fì¡turc

concer'n should hiÍlhly contatninated shllllo*'

groundr,vater migrate to baselncnts or slllnns'

ihis loo rvould l.é a(l(lrcssed lry this alterrrlrtive's

tre¿ltment o{' grounclwater contltnlillatitln. Ntl

signitìcar'tt g¡¡vl¡ç¡¡'¡rçntûl exp()stltcs or intplcts:

were identifieti itt th¡s sìt{r. P()tÐllt¡iìl rcrcel)tors

are extceniuly Iinlited ;lt tht'site'

'['ltc next [ivc J'¡rritrrary hltllrilcin¡¡ t:ritct'iit" :tl'e

uscd t{-r cornFl¡rc the po'si(ive utld treg:ttivc

åspect:i ol e¡ch ofl tllc remt¡cliill strttcgit*'

3. $lort tçr,rn-Ltrìp;]c-l.s-iud-lfll-Ççliyurçs'l'lte
potential short{ernl adversc irn¡racts ol thc

rerneriial actiort ttptln the conrrtrtrnity. the

rvorker¡;. anti the envìr'onnlcnt (lurìng tìlc

constru(ìtìon antl/tlr i!lìpltnlcntâtioll arc

evdu¿rted. Tlre lengih of iir¡c neeclctl ttr lichisve

the rernedial objectives is itìso estimlttetl anti

compaied against the otlter alternatives.

Altcrnative 1, No Action has no irnpacts lrntl

sflects no change in tlie conilition oi the site.

Each ol'the other alternatives Itave sirnilar

potential fbr irnpacts tr; siie rvtltkc|s arrd rvtrrkers

in the surr<luntiirrg btriltlings ils a rusrtlt tlf stlria':e

soil excavation. 'fhc cxcavltiìon clf soil hlls the

poiential lìtr cattsirrg tlle rirohilizltitrn of

contarrinatcil dust. This cotrltj easill' ¡s
controiìejJ by proper appìication of' en¡¡ineei ìitg

0ont[ois sttch as rnistìng ()r (ithÈi clttst

silpprcssion technic¡l:es. ,4ltetnatiVes 3 irntl 4

irrvolve treating grottntlwltter "in place" througìt

niutlilt. Lincr.ltttrollctl, ¿ìther .irl' tircsc could

Lrxll()sc ti)os¡j {)n ()f llolif th0 site Îti VOC-s '4ir
e¡¡issirln colltrols can eff'ectìvely pl{'vont íiny

signilictrnt c>:poslltut, 7r,11¿¡¡11iivc 3 calls lor

u,[,t,r e:,tracti,itr wtrich, prrr¡-,crrlyi applied, worrltl

coiltml th,l rclcase of such \':ìp')rs. Alternaiiv¿ 4

rvtnrld :trlltrol ernissions Ütrlrtglt lhc ap¡rlicaiion

rtl'a ltlrv igvcl '¿¿tcuu:rl ¡þ1¡v¡r tirt: water column in

tir¿ well .

Vihilo the length of tir:le e¡cil renredy vrcluld

rcc¡uirc to mect the Ïìcr¡edial Â,ction Objectives

(R/.Os) fìrr grounrJwlt¿i' cannot be precisely

stâted. it ìs anticipatcd that Aiternative 2 (r''ump

antl trert) rvotrld ru¡uire longer to acl-'ieve RAOs

Than 
^liernatives 

.l or 4. Altcrnatives 3 and 4

hoth contain â ¡nor¿ active at;llroacli ttl rem'lving

VOCs tirlrn grtttintlwaier altcl rvtrttld b¿ more

rapirìly eftbctive.

5{

either <rr in wcll air. stripping. Boih rrl'
''l 

ibcr¿rte VOCs fiorq'the'.sulricct

l-lris criterion cvilltriìtcs thù long-terln

etfectìveness of' the relnedial altèrnatives after

inrplerlentlttion. IÍ' rvastes or treated iesiciuals

rertin on sitc afler the selecte(j retrtetiy hrrs been

i¡¡,,1:rri,:nterl. the 1ìlllorving ilei'¡s are evalu¿ti¿tl:

l) rlr,r nragnitLitie cf the remaining risks. 2) tìre

atl,:rluacy r¡f the controls intencled to Iirnit the

i-isk. and 3) the reliabilitY of these controls'

Altern¿ltive 1. No Actìon v¡oulti not achiev¿

RAOs artd has the ltlrvest long-ternì

cftÞct i ve ncss.

Tne slrtìros soil r¿nroval conlp('Ilelìt of
Aliel'nlrlives 2-4 woulil tru ¡terinaneni. 

'fhe ¡oil
worricl ilc takc¡l ol'!.site llnrl disposril ol al arl

apl-'f()priltù Illntll¡ll Wc anticiplte that no sìtc

relatcti rcsitlu¡ls r"'r'ul'J remain in surface soil at

the sitt:.

'l'hc,:riraction anrl coilcctìon (rt groundwtter

propostrì in Alternliiivc 2 rvotrìcl lre a pcrtrliìtlent

. 'lhere .wc.ttlti be an

s contrrìr inrìùio.U 
]Ì9m 

one
gloLrndryatet rcnterll'
ol rùìeril i)t'ilrsnsiþrf,¡n

.'r,,,,,, I j:,,¡il 
¡i..1ti,ii¡ l

D¿vìs-llor'¿l¡nrl Oil Cour¡rany (l{'2i{-081{)

ÞROl{)SED R!rÌüEDIAL, ÀC'l l()N Pt-^N (Ir'!5ì
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Ilìùdii] of svstcln t() ilrì()tlì0r' hcc:ltrsc thD wrìtcr

tlisr:luttgetl tl thc l)()'l'W rvottltl Ititvc s,ltllc

0on0(ìntríiti0n of VOCs:' Ä1s0. rvith piilrp ancl

treiit techrrology. tiìcrc is a signil'ir:iiltt potùntial
for' "r'eklunri" in q¡ounrlrvâtcl cont¡ruinunt lcvels
Lìnce th0 purnps are shut 0li'. Irrrrnp and trcltt
rnay also leavc a slightly higher lcvol ol LesitlLutl

contamination in sutr-curlìtce soil. 'lhis rvotrltl

nÈÈd to he rno¡ritorcd 1ìrl in olrler to tlìcilitiìte
appropiiate r'ùsl)onse.

Âltern¡tivcs 3 and 4 ivouitl Lre llt)rnr¿rnent
remerlies which renlove contulìinati()n fiottl thtr

groundrvater. Oncc these reulcdi¿li ¡chieve
RAOs tlrere shot¡ld be no residual prohlcrr's 

"vitltgroundrvater. No signifìcant l)otcntiiìl exDosure

pâthways ivouitl rernrin oncc ¿ìthcr of lllrrtit:

altcrn¡tives rr,;ts com¡rlctctl.

-S. ßcrjrufiourübx uif¡,-_rYol¡Ji;l-rr l Jolunc,
Pref'c¡ence is given to alter'¡atives tilut
peinlancntly anrl sig.n ifìcantl y rerl uct: tlt e tox icity.
rnobility t¡r volunre ol the rvastes lt ihli site.

z\lte¡native I i'roLrltl rlo nothing trt tcrluce
toxi;ity. rnobility. (\r voluir're o1' sitc
contailiri:rtir,'ri -

'fh¿ soil renioval ùonrl)onent of ¡\ltelnatives 2, -j.
and 4 vrcuki ¿linrinate íhe r¡o[-.ility (leaching
potential t{r groundrvater') rrf contantinati(}il in thc
excavated soils. l-¿inclfìl! disposal ,,'¡oultl tlo
nc,thing tcl i-etlucrL toxicity ur volurne llut r,voulrl

elimìnat¿ tlic contuct threat poserl l'ry this soil.

": Alter'n'aiive 2's grr'rLrrv.irvater colle{iti()n systcrn

u'orild. cont¡ol thc .nrobilit¡, o{ corrtrtni¡ralctl
giôunditater.. îhe voir¡rne ol conta;ninution
rvoulC be rexlùccri through tho sf lipping oi VOCs
f:'onr ¡¡rorrrtclrvaier' ¿rn(1. the conc{ìrìtr'¿ìtion rIf tIrese

ih a contlol nlcrlirr sLrch as. c¡rbon. 'lìrxicìty

woulti evcntu;rlly b,.' r'crlriccti *h,:¡r ti:u cur'l¡r'n

was recycial.

Âitcr¡'nlrlivcs 3 lnd .l u,'r:irltl r'lltlrlvr: VO('l

cr.lntrrnr ì t'¡lr( iorr lì'ont gltttt n,jLi :ttcr ;tltd cllpt t: rc it
thLorrgh soil vli¡rtr ùxlritr:licin (/,lt 3) or lhr()u,gh

;ì \,rourìirr placcrÌ on the 
"vgll 

(Alt. 4)i ín cithe¡
case thù VOCIs corrld thcn h,-: collrrcted by vapor

phlts;c crtlbon. Eitl'rùr alt0irllttivc rwoultl bc¡

ciri:ctivc in rc¡ir¡cin,l rn,'bility ruttl volunte. and

i,rxicity crrLrid lrc icd:tcrxl by recycling llru

cl'.t br;n, 
:

(¡, Iuæjruxufrújtty. 'l'hc tcchnical ancl

adnrinir;ti¿tivc fèasiiriiity of irnpicnrcnting erch

altein;rcivc ¿rr¿,lvtiLtatcd. T¿chnical teasibil!ty
rncìr"¡dcs thc cliii'Ícuiti,rs a:rsirci¿ted with tte
constilrcliot'l .¡nci the airiiiry to nlonitor the

cfä:ctivcncss o1' the renredy. iror ildministrativcr
f'casihìiity, tÌic avrilability of' the necrjssar-y

p':r'sonncl lntj rrrateriul is ¿vltlt¡:ilctl alon! rvith
p()tentill diff¡t:ulties in obtrtinirtg specifìc
otenrting lipprovals. rtocess 1ìrr 0or1st¡:uctio¡1,

ùtc. . l

'i hgle woultl be nr.r tiìfilcultius in "implenterrting"

/rlter¡luti'"'e I sincc i: i¡tvolt'es nr) a,jti(!n.

AItern¿¡lives 2, 3, and 4 
"vould 

all be

inrplcnrentabìc. Altenlative 2 rvoulcì require
ireatrnent and dii;posal to the PO-I'W ol'a
siqniliclnt t¡uantit¡, ol' shrtliorv Broun(iv.'atel'.
A,lterr:aii',,ss 3 ancl 4 v¡ould not extrrct or lìandle

¡¡irrun,-lrvtter. Alternatives 2 and 3 invcl'rc v¿cll

e:;tlblishxj r'rid raatiily availablc te{jhnolog¡es and

nr¿rtc¡'ials. \\'ell inl;fallati0n ancl puntps, in
/\lternative ?., ¿ntl valx)r extr:ìction. and

sparging, in Âltern¡rtiv,:3, are pLovi,Jed by
nurnerorrs vcnllors. Alterntttive 4 relies on a

n¿\./rr l)rocrìss avail¡tl-.lr: fìo¡n lbrv¿r vendors.
l'lle tcciìnolosv i:;, hovr¿ver'. Ltnderstttod ancl

¡sl!3hie. One sitc s¡rrrcilic iechnical conct:rn for
¡\lternative 4 rvouliì [rc th¿ rcl;ttivcly shliilorv
rvirlei t¿lbìe in thc rr|ca beìrinJ the site huìltling.
'l-his cr:ulti poso l prolrlr:rn fìr' the reiniiltrniion
ot' glr;undu,atcr 1'r'orr tlre stlipping w'ells.

.,\cqLriling I'O'I-!V discl:rrrg9 pcr¡uìts woultl bc tiitr

D¡vis-llcrrvlanrl Oil Crrrrr¡an¡.' (s-2 $-0s¡)
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prinriìry lrlnlinistr¡tive. irc(ìon nuctlctl ilt
i\lternrtive 2 ltnd .shoulrl bc casilv ¿icllicvrrble.

'7. C-'rlst. Capital anrl ()perati()n ancl nliiintcn¿rrrcc
c()sts are t'stirnlrtctl lìrl euclt ¡ltcrnutive ¡rrri
.cornpared on a prcscnt wolt¡ì bitsis. Alt.hoLrgh
cost is thc last balancin¡1 critcrion cvaluutctl,
where tlo or lnorc altcrnative-s h¿ìvc tnet thc
requirenrents of tlìc renìtrinin¿¡ cIiteIia, c0s:t

el'tlr:rivcnes-s clm be uscti as the hasis Jìl the iìnll
dccision.. Thc costs lìr¡ cuch altcl nut.ive urr,

l)lDsentc(l irr 'l'rrhle 2.

Tlris fin¡il crif erion is cousitJererl a nrodif yin¡1
criterian and is talcen !nto accounf ¿rffer
cvalunlih¡¡ those ailovc. lt is !ìrcrrscd rr¡rrrrr
after publir: c..;rtmcnl.s ()!t tir,: Proposcd
Rc¡nediul Actiolt Ì)lan hlrve brcn recciv¡:d.

8. eu¡rn-u¡fu:1-cct$.iuug - Cortctrlrrs ol thc
commrrnity regarding the RI/FS leporrs aÍt(l the
Proposu! Renletliai ¡\ction Pi¡n urc evrluittc(ì. y',

" Responsiveness Suuirnaly" rvill he plepulcci
that rlescrihqs putrlic cornrlents rcceived antl horv
the Dqpartmcnt will address thc concerns laìsetj.
If the fliral renreri¡, si,leotcd diifcrs sigrrificantly
l'rc,m the'¡rroposctl re¡neclv. notices to the ¡ui-rlic
rvill be issued describing the diftercrrces anrl
reas<rns fbr the ciilnge.s.

SECTION 8: SU['T[fAl{Y__OI__jILtÐ
PREFERR,ED R!]MI.Iì-Y

Baserl upon the results of the RliÌ-S. anrl tllc
evaluation presentcd in Section 7, th¿ NYSDIIC
ii pioposing Alforntrtive 3 as the renrctly fìrr
this site.

This selection is haseri ullon thc conclL¡sion thlt
the rern;cly prtlposerl in Àltcrnativr.r 3 woulti
achieve each of' tllc :tssesslnolt cnteri;r to tilc
Sreatest extcnt tÞasihle.

Aitcfliritrvo I \viì.\ n()t se lr:ctrli sinci: if riir! nIi
r)lr'('t rrr-y r¡i lìiLr rr'lcr,:lrrI r'ci¡triIrl;riÙtls.

,{ltern¡iivr.¡ 3 anci 4 rrrt crlrr;rlly likcly tr; achieve
SCGr. Ait,:i nrtivc 2 lras a slightly lou/¿r
Iikolihood t¡f acirieriing glountlrvaier stanrlards in
¿ r,;,uoniihltr til¡e li'a;ne though.it',vtrultJ control
nrigr at ion of grounrlur:rt,-rr contániinat i<ln.

¿\ltern¿rtiles 2, 3, aluj ,í woulri all be protective
ol hurnar¡ health and thc crrvironrnent. Each
rvotild r:ontrol ot crJinljn:lté tir: exposure
Ð¿ìTh.¿,ays at ille site.

Itltci"n¿rtives 2. 11, ¡n,J 4 wol)rÍ ail have very
limited shrrrr-f ÊnÌì itì)1,Íijlri on the cor;rmunity.
'[-hr>re i¡:ìþli,:t! ¡tic.sr,:nt rvouì<l he ðiíiily rnanage<í.
RAOs wouiti iro acllievci! rriore quickly with
¡\lir:r'naii'¿cs 3 and 4 tir¡n in Litcrriative 2.

Alternatives 2, 3, anrl 4 ',vc;uld h¿rve aboLit the
sur¡c it:vel of iong-terrn rlfitctivcness anrJ

f ii)Í'Ì)ancncc. 'l'hey each wouid involve removal
of cont¿lnlin¡tìon and nrrt just tlre isola.tion of
saìnt. AJtertrarivc 2 rvould have thc poîential to
ìevel sligìrtiy mrtre rc.iitj"¡al contatni¡ìeti()n in the
st¡ t¡su r{ir ce.

ReclL¡clions in toxicity, txobility, and volume
rvould be ccin¡raltible t'or Alfcrn¿ltives 2, 3. :rnd

4. c

Alternalrve 2 *,ould be e¡sies;t trr intplenrent
[¡ecause o1'tJìe estíìblishiil technol'.rgv anci .the fàct
that il ha.\ the fèwqst elenrents. AIte¡native 3 lnd
4 *'oLrld have a sinilar It'.vel ol technicai
implcrncntairility, with Aliern;itivo 4 coniplicuted
by sonro site specifìc consirlemtions.

Cost of Al(r:rnativc

'l'hc cstiln¿rtctl prcscrrt r,,,r;rth cost to inlolentent
the rcrnctiy is $478. 196. 'l'h'¿ cost to construct
the renrcdv is csiiinatetj to hc $132,015 anrl rhe

,; .ì: Ìì ..:.j:,;i l:::;.: ;.:,)
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cstinlatc(l tìvetit{c atìnuitl ol)er'ittì()n at'ì(l

nllintr'n¡rrrce cost tì)r 6 ytltls is $(r I ,000.

The elenlents 0l' the s0l0ctùrl rcnrcrly irre as

follow.s:

A rr¡nediai design pr'ograrn to vcrit,r, tlrc
components of tJrc concoptuirl .design and
proVide tlc cìetails necessa¡-V fìrr the
c()nstructi()n. op('rilti()n :rnd nìítintcnuncc.
and n1()nik)riDg ()l' tlìe feDtedial progrû¡r'ì.
Any uncertainties identiiied duling tht:
RI/FS worrkl llc r¿srrlvcd.

2. Several air sparging points ¡0cari(l in the
areÍìs. of highest shullow grountlwatcr
contanl i nat itln.

3 Vaþor extraction poirìts bcnelth
hiiildirrgs tn(l a:: noc(lù(i rrr cirllrri

' . .. r'eleased by sparging,

tlrE*_itr:

\;CÍ.S
1:Lr!i

4 Va¡ror phaie tre¿ìtrììcnÍ svstcrìì 1ìrr

extraotetJ VOCs.

-5 Since the rernedy resr.rlt:i in untt'eate(l
hazartious w¿ìste rcrna¡ning at tlrd site. a

lrrng term rnonitoling progr¿tnl rvould lre
jnstin¡ted. This progr¡nr rvlrrrlcl allurv
the ef'fectivene.sti of the selecteri rcmetl¡,
to [ie, rnonito¡"i:d anri rvoultl bc a

componcnt of the opelutitrn unrl
maintenancc fìrr thc site.

D¡vìs-Howland Oi¡ Crrììo¡rìy (lì-28-0t{ll)
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'l'ablt 2

Rentccli*r! Alter¡ratil'e Cosf s

$ó 1,000

¡i; ¡

j:

.a

i"

! Ir"

.i, :'
i j:i :

lìrvir-llorvl¡rt,j ( lil ('r'rrrl'rrrr (l{ lS r)lìS)

¡,¡¡,i¡ntsr,rl lll Ntl:l)l^ì, 
^r-ll()ll 

l'l 
^N 

r"'\r

ilsll I /aS

PÂCI: l5

Tot¿ll Prtscrrt Worf h
.Ànrrtrnl ()&Ì\'Í

CnpiÍaÌ Cost"Renlectinl Altcrnative
$7 7,900

s 12,000$0

$tì?1,3 8ír
$87,(r00$ 185,8ó4

Altcrn ative 2 - Ilump and 'Ireat
9471.. ICJ6

$61,000$ lB2,0l5
Altcrnativc -l : ,Air Sparging

ì)/.i;j,:tij
$414,064

Altent rve 4 - Irt-rvell Aìr StriPPìng


