
I r 	 I 

TICHMIC A L IIEMORANDUJf 

TO : 	 Michael NU1pinak1, Jt.PX 

ftOKJ 	 David Bn•ley, PM 

DA'l'ZI 	 Pebruary 23, 1U3 

U1 	 Lin...ltU IVitcb COrp, 

PudbiUty ltudy {18) R..pon•• 


CCI 	 LyMa Jenninql ... DA 
Gary X.nnat'C. ... I.inaaa•tar 
Ma011i David.aon - D!P 
Letlia lfhita - D!P 
Al aait.h - MUr'tha, CUllina, Riohtar ' Pinn.y 

on February 11, 1193 a aeati09 waa bald. at Linau•tar to clbcuaa 
t.ha oo.a.ntl ot tha AcJenoy on t.ha 11. bong tha it... diJcuaaK 
vaa tba need tor ..bdona control on tba exbtin9 air atripper an4 
on tP propoaed. toil vapor extracti on (l'n) 1y1tu. Tb• A;anoy 
advieed that an OSWD. Diraotiva dated Juna 15, lilt, apeciti&l air 

dhoharv• liw.ita tor o1one praaur1or1 (Chlorinated hyVocarbona 

•.ant other) in oaona nonatt&inaent ar..a to 3 ll:l/hr' or 15 ll:I/4&Y 

or 10 tpy . In ad41tion, 40 c:nt 214 Subpart U liaita ut.lion• to 
10 partl per aillion (PJIII~ 'by weight in air without traatuftt. 

'l'ba PI pl'opoalld that no oft-;&1 traatw.ant be included on tha 
ubtint' tntaria Ruaval Traatuftt lyatea (IRTI) air atripper. 
controh Kau included tor the propoaed IVZ ayat... 'l'he AV•noY 
requaatecl that ruaa i O'Neill datanine tha actual aM propoaed 
rataa of ..i ..iona troa the air atrippar and the lVI ayata, 
caloulata the ooet of aontroll, and evaluate the need tor controla. 
The A;engy a11o raqu..ted olarirication of the coat tor uialion 
control• (carbon filtration) davelope,d in the S&Mitivity Al\alyda 
ahovn in~ ot tha rs . 

Rather than aod.ity tha text of the PI, and to maintain the tchadule 
aatablbhacl by ·the ArJanay, the intorution qanarated waa to be 
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oswn Diraativa nas.o-21 indicataa that voc controb abould ba 
requind tor aourc::aa with tao111ty•w14a aabdcna in axcaaa ot' 3 
pouncla per hour in o•ona nonatt&inaant arua. Tbua, oontrola would 
not apacif'ically be required by thia Giraative. 'r'b.& 41raot1va 1110 
atataa that ita control lav.h "ara not intandad to preclude or 
raphe& ltata propo..la for aora atringent hvela of' control in 
punuit of Clean Air Act ;oala aa part ot' !liP ravtaiona 111 
nonattain..nt araaa•. 

Connecticut r equlltiona would , thuat ora, conatituta a ora l t.ringant 
lavel a ot' control for ~ entire f acility 1n thi a ca.. , btlcaua 
controb would M r~~qU.ired for tlla aoll gaa aptu btlyon4 thoaa 
iapoaed by any other federal A.RA.Aa i n tha abeenca of l Ute 

r evulationa , 1'\&rther oontrola on tha air atrippint ayatua ara not 
varrant.cS. by any state or Peder ll JJtUa . 

su»part AA Mta et..ndarcle :or attectect proae11 vente ...ociated. 
vith diltillation , traotionatian, thin-ua evaporat ion , aol vant 
uuaation, or air or at... ltripping operation• aanav1n9 haa&rdaua 
vaataa vith 01'9&ni a oancent.ratiana of at le..t 10 ppv. All vanta 
to which the atanc1arda apply auat aithu reduce total orqani o 
n i aaion. t'ro• all aff aotad vanta to laaa than 3 pauMa par hour 
and 3. 1 tona par year , or i natall oont rol davic&l to r educe arvania 

••haiona trOll all affactad vents by 95 percent. 

U can be a aan froa ~. neither t.h& Interi• R.aoval 'l'raablant 
lyataa &tripper nor the faciltiy water aupply atr1ppar (coabinad} 
contact waatavatar at 10 ppaw or qraatar, and thua tha at.anctard. 1a 

no~ applicable to ~h..a aaurcaa. Purthanora, their abdon rata& 
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ara vall below tha rata r~tqU1t'e4 by tha atan4ard of l pounda par 
ho\U', and would tharafora be in ooapliana. evan if the atandard 
van daued. nlavant and appropriate . 

In tha pruabla to 1\lbpart AA (D Vol. II! •a. 120 , p, a&Ua), KPA 

canddared facilitiea t.hat aana9a vary low concentration Orq'anio 
vaataa, and. vroun4water r-ed.iation ayat... fpeoitically 1 

aonoludinv that "7aoilitiaa with orqania ••i..iona froa procaaa 
vanta that do not exo..c! thua a.baion rata• will not hava to 
inatall controla or .anitor nbdona troa atrecua proeaaa 
vente, , .The quantity ot abdoM and. tha riak ..aoo iated. with air 

atripp.ra tr..t inq atraau with concentration- below 10 ppaw aay M 

relatively nall, thu a inbhin9 t.ha pot ential hu'JII. ot datarrinc) . 
control until a later tiaa . " -iii! 
ror the aoil vapor a&traction ayata, SUbpart AA doae not appear to = 
apply beoaua it b not cma of tha lbted proa.aaaa, and HcauH = 
U. •...~.· wou.ld 1M in vapor pllaaa at ita point ot 9'anarat.ion. It 

Mould be not.S, howavezo, that conceptual daai;n inolud~ carbon 
aclaorption t.hat will r~ voce to non-datact lavala, 

ott:Gee piegbemt Bltea 

In tht r1 lite altunatiwa vera davel~ by coal)ininq source 
control (IC) and. lliqration X&n&IJ...nt (KPI) tac:hnoloCJil• to adctr..• 

!xlth aoil and CJZ'Oundvatar contaain.tion, 'I'hlll &ltarnativaa 
a4ctr..• tha contu.ination, l>Oth outdde of' and below tha pr041.lction 

facility, for at't'activenaaa, implaaantaJ:Iility &rut coat. Because 

than b an operatinCJ qroundwatar traataant 1yatam, the axiatinCJ 
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air atrippinq ayatu vaa ratain.S for all tour lite Alt.rnativaa. 
1'ha tour eite alternative• ara : 

IA•l No Action (Qround.-Watu Collaction and Traat.a.nt) 

IA-2 Containaent (Ground-Water Collection and 'rraataant) 

U.•l 	Vaeuua Ektraction (oround-Watar Collection and 
Traatunt) 

U.•4 Ai~ IPU9inq (Ground-Water COllection and Traat.ant) 

Tha praU.ainary daaiqna davaloped in t.ha 1'1 ~ car~n 

.Uozoption tor off•qu trutaent on tha ava ayatu . lacauaa lloth 

,...2 
the rata and aaaa of uiaaiona ara very low in tha air atrippiJ\9 
ayatu, and Hoaua tha .ryat... have bean p.nittad. ~ tha C'l' DI:P = 
Vithou.t -~aaion. oontrale, no eaiaaion11 oontroh coat aatiutaa = 
vwa 4evelopecl in tha ra exc:apt in t.U lanaitivity Analyaia . 

%U1L.J., attaobed auaarhaa tha •iaaicma froa the ayat... that 


an CNZTently operatinq at tha aita. lfotal •beiona fro. the two 

exbtinq air aUippera, one to t.rut t.ha plant vatu aupply, tha 

other h part of u. Interb aaova1 Tr..taent ayeta (IJl'H) , ara 


O.Oat lb/hl' , 0 ,17 lb/day, and toUl •uch leea than the CIWD Action 

Liaita ot 3 lb/hr and 15 lbfday. 


To aval"'-&ta t.ha pot.nthl dboharge at voca troa tba propoaed. aoil 


vapor extraction ayat.. (lVI:), analytical 4ata troa tiva Of ~· 


.anitorinq vella irlatall~ in tba Jon• 1 area vera uuinad and the 


"Yorat oaae" -iaaion rate wae eatbatad tor thaaa tiva vaUa, 


Tbia worat ca.. nta would H ona that would. ba axpactad to axiat 


-..............
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IR'l'S AIR ITI'IPPIR-
 Zata~ xgs;: (YS~ll.l Z1IDL..Lmllll. ~ 
lb/br lb/daY 

Jan 'IS 4!51.1 15200 o.oa o.n 
Dec 
llov 

'92 971.5 
71!.0 

IJUO 
tuso 

0.03 
o.o:a 

o.n 
o.u 

Oo~ 
lept 

IU,l 
151.0 

92410 
77040 

0.03 
0 . 02 

0.11 
0.!! 

~Iy 1770.6 
3065.7 

40320 
40101 

o.oa 
0.04 

0 . 60 
1.04 

Avenge 0.021 0.66 

PAC'ILI'l'Y WA'l'D SUPPLY STkiPPD. 

Total infl'lant VOC• prior to IM'I atartl.lp in .rune 1112 

r eb 'U lOU U9/l 

April 'U 2101 uc;r/1 

JW\1 'U U32 Wl/1 

Av.rage aH4 1Jo9/l 

Total voe laiaaiona (2500 gpcl) • 0.0!5 lb/day 

Total intluent VOC• attar IJlll"l atartup 1n .:rune 1112 

A\&9 'U 670 1Jo9/l 

Oc't '12 , .. "'1/1 

Deo 't:a 270 U9/l . 

468 U9/l 

TC>Ul VOC llliooiono (2500 9¢) • 0 . 01 lb/day 
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for approxiaataly 10 daya (baa.S on intorut.ion d.avalopad durinq 
the bencb•acal8 taatinq) than Hqin to ctaclina at a rata aiJlilar to 
other lVI ayatua . 

lVI DIIIIION'S 

1!All.J!Q.. yos bheipn Bftt (lb/brl 

DW•lt 0 . 301 

DW·2t Q,QO!Ii 

DWoo3t 0 . 003 

OW-4t 0.024 

ow-st ~ 

TOTAL 0 .404 r-
AVDAGI o.ou -ii! = The nlll lilted above are loc:ated nur the ori9inal aourca of = HlMH of VOCe. Canaequ.ent.ly, virtu.elly all 01:har nlla will 

diaabaqe VOC. at a lowv rata. lf, hypotlaat.ically, all or t.ba 
pnpoeed 40 . vapor axtracrtion walla 41110ba1'9ed VOC. at tha above 
aqraqa rata oontimaol.&aly frGa~ .tartu.p, tha total rata would lie 

only 3.2 ~/hr. '1'be In .y.t.a, •• outlined in Ula r1 would, 
h.owvu, inclw!a • •iaaiou conU'ol to reduce tha rata of 4haba:rga 
to a non-d.ataot l aval . 

coa»ininq all t.ha 411ollartaa, without a1111ona contl'ol would 
raault in a po..ibla worat caaa acenario of a total dboharqa of 

voc:a of 3.33 lb/br (77 . 5 ll:t/day). or thb total, 151.1 pe.rcent 
wOuld or i 9inata troa th• .vz •Y•ta (clud.nq tha Urat rev weeki ot 
op.ratiotl), an4 1••• than one ~rcent would • the re.ult ot air 
1t.1. ippinq. Conaequently, it would be; nece..a.ry to •pend at lea1t 
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UU , !IOO to raduca the diacharga ot voca tr011 tha aita ~y ltll than 
ona percent . 

OVer tiae, tha VOC concentration of voce in tha vapor extraction 
wlh will dacraua . Although thl proportion of voca clbcbarqed 
t:roa tha air atrippinq ayat.. will incraaaa, t.ha total volWia (and. 
rate) of voca d.hahuvad. will dagrqaa, A dacraaaa in tha avaraga 
oonoantration of voca to 0.07 lb/hr/well would reduce tha total 
dhchar9a to a.l lb/hr. A dacraaaa in tha av.raqa rate to 0.01!5 

lbfhr/VIll would redur:a tha total d iiOhlf'91 to 14.4 lbfday. Thua , 
bec:a\lH n hdon oontroh ara propoaed tor tha avz ayat u, tha 
net~U9ibh added r a oval that vou.l d bl aobievad wi th air atripper 
ott--qae traataant woul d not ba coa t affective . 

ca1t oC Pct-91• cqntrple 

In l eotion lS .1 of tha r1 it vaa dat uainad that air auippinq 
would be tha racamaended troundwater traataent teonnol09)' , Tbh 
v.e done Ho.a\lll there b an esiR.int, operatJ.nt air 1trippin9 
trutaant eyet.. .ttec:tively tr..tinv the qroundvater t r oa tbl 
qro\U'Wiveter extraction •Y•ta. The air ltri ppint technolOCJY, 
however , 4ou. not 41•troy voc:.. It truatu1 thea tro. thl 
9roundwater to the eir tor ultt..te daetruction »y the natural 
envi ronaent. W /Oxidat ion, on the othar hand , cle•troy• voca in 'Chi 

tt"aataent procaaa l ncl woul d coaply with SAM' • prefannca tor 1 

t ecbnol 09Y that red.ucea the volWM of oontaainant•. Thara:tou , one 
ita ot •enaitivity b the diCJrle of treataant and rllidua.la that 
aay exbt . 

In addition to replacinq air •tripping vit.b. UV/Cxi4ation, the 
ethct of 1441"9 vapor-phue carbon treatment to the exiatinq air

,:) -·___,.,..,. 
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etrippar VII evaluated , Alao exu1ne4 waa the ettec:t. or operatinq 
tbe aouroe control rnadial ayateu tor lO yaare rather than the 10 
yaar1 antioipatacl. (Coat& tor the aource control ruediation tor 
SA•l an4 l.l-4 a..u..ed three year• of operation apr..d over ten 
yaue to aiau.late the likely interaittent operation of the 

ayata••l . 

~ ot the rs 1a attached ancl 1104itie4 to inolwS• •Not 
Applioable• to repre..nt a Xo Action alternative. Alae, the coetl 
ot' IA-3 and SA-• in the table have bean •o41tie4 to include the 
prea.nt worth ot' the annual coat of ott'-911 t.r..taent ratber than 

the d•ple annual c:oat ( inor•••• 'the total coat of both 

alternative& »y f11,200}. The net preaent worth coet of ad41nq 

ot'f-4JI8 u ..taent to t.be IJl'l'l air &tripper b •ua, !I DO and vaa r-
developed 11 followe , (Alao refer to ~ of the P!l). -iii!! 

Gaa pbue tr..~nt equipaant. ( includaa aarlxm = 
oaniatara, air h•ater , eta. toe apprax. 


1300 ota flow at 50• haidity) 

luild.inq aod i fication. 


Duct work. 


l'rd9ht 


Inetallation (1na1Ud.aa aontrole, ate . ) 


Contintenciaa (:Z5t) 


'!'OrAL Capital c:oat 


The Olll ccata v•r• oaloulatacl tor tbe a44itional 

us,coo 
uo,ooo 
' s, 000 
• ,, 000 

t1o , ooo 
.l.l.L.QAQ 
t70, 000 

powa.a., labor, 

aaintananca an4 tar th• carbon uaa. uawptiona inclU4a4 unitora 

\lN at tha carl:ton over tha 30 yaar Ute of the ayatea and purchaaa 

and r•qe.naration coata at' two dallara par pcun4 ot' carbon {Which 

uy ba low) • Buad an the uaa ot' TCE calc:ulated tor tha deep 

6 --"d · 
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M4.roek aquit'U in &action Jo2 of tha PI (!1710 poundl), and a 

oar~n u.aa rata ot 3 lba, of carl)Qn per pound of TCB rnovad., 
17, l.tO po'lmda of aarDon would. be u•• to raa41ata tba beclrodC 
aquifar, Tha breakdown of OlM aoata ia •• follOVI , Tha pr..ant 
worth coat b b..ad on a .t percent intuaat l'ata and a so yaar 
lita. Raplacaaant coat. tor equipant ara lump aum coati tb.at 
occur in y..r u . 

pteaent Wprt:h Cgltnu 
Electricity ($0,01/lcwh) • 47 ,700 

Lol>or (1 hr/oh. I 125/hr) • 22 , !100 

xaintenanca (allovanca) f a,eoo 
C&rl>oll (100 1b/yr I 1'!1b) ' 41,500 
l-li119/AM1yda (ott-qoa) .l...U.JAA 
IUB'l'OTAL •uo, sao 
Replaonante • 15,000 

capital co8t ~ 

Total ft'aa.nt Worth . coat •22s, sao 

The a.tiaat.e of the co.t tor t.ba an ay.u. vaa cleveloped. 1 ..1 

Z'iVOI'CNtlly beoaua. an operational ay.ta ia not illl pl&QI aa b with 
the axbtint air at".z"ippu. Du.a to the natura of the aoil and bl.a..S 
on the raaulta of t.ba pilot teat oond\loted at the aita in Ull , it 
·wu aeeuud. t.b&t an air tlov r1te at approxiaately 10 eta pu nll 
oauld H. achbvecl. UdncJ an utiat.S 40 extraction vella would 
rewlt in an air dbehute rate of approxi•ately 400 oh!. Aa 11 
diac:u..K above , the concentration or voca in the diacharqe troa 
the lVI eyata will vary with ti•. BecauH the exact variation 
oannot M preclict.ct, it waa aaauaed. ~t tha car~n V0\&14 M uaed 
unironly over the life or tba rae4ia1 attore. Althouqh thb will 
not M tha a..a, 1~ vill not affect the evaluation of tne sc 

http:preclict.ct
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altarnat.ivaa J!Mcau.. lx:ltb IA-J and. IA-4 uaa t..ha aame taoh.nolOCJY ancS 

the coat dithranca vill be int.arftally condatent. 


'l'ha ..ti.aata prepared tor tna I'll aaauaeo one, 2,000 lb vaaaal would 

be uaed each year. Tbie wu done beceu.. it b leaa difficult to 

arrange traneport.tion and r ..otivation of a large volume ot car:Dcn 

than for aaveral, nell, 200 - 400 pound oaniatera. Durin9 the 


initial oparation of Ule IVZ ayat.. the rate of car:Dcn u.. likely 

will be hiqhu. Thb would nault in a hiqbar t1rat year operatin9 


ooat, but would have le.. affect on the l onqar tara OiK con 

Hcauae the concentration of VOCe in tha vapor Will dacr..aa, 


Tlwi coat of ..baton conuot. for the IV.I ayatn include the r 
oapital coet or th.a carbOn filtua and the annual coat or oar1:10n -2
raphoa•ant and revanaration an4 diepoaal. rroa ~. the 
c.~r»on tiltera coat Uo,ooo (inol\14inq conun,enci••l , !lecauaa it = 
b ant1o1p.ted that the lVI ayet.u YOUol4 be operated = 
interait.t..ntly, t.b.a eetiaatad thraa yHr r ...cS1at.1cn period VII 


arlancSed to tan y..rl to repreeent the intt.nLittent operation . 

A81uaint the u1a ot a, ooo pcunde of carbon par year (WhiCh ..y be 


low in the tiret year), the pruant vcrth of the IMUil carbon uee 

coat b tao , 2oo, tor a ten year reaed.iaticn period.' aakinq the 

tctal pruant worth c:oat apprcxi.utaly 140 , coo . •or 1 30 yaa.r 

period, the IVB ayata liltaly vauld cu.. operation attar ten 

yaar1. If, however, th* 1aaa aaaUIIptiona were applied to a lb year 

period., the total p.raaent worth coat of tha car1>on ayetara' would 

incraa.. only a lightly to approxbat ely 842, 000. 


rinally, ret.rring aqdn to ~, it waa nctlld durin; tlla 
maatinq at t.in...ater on 2/11 that the coat to 1ncraaaa the 
ruadhtion tiaa to l o yean dacraaaed when ccmpared to raplacinq

_) 
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air atrippinv with UV/OX14ation in IA·l (tha 1ft alttrnativa), 

¥hila it inoruaedi in IA-4 (tha air apuging alternative). Thil 

ooouza in IA-4 becau.. the NCJnituda of tha o•M coat for tha air 


apa.rginq option b quater than tha aoat of ehantJing tr011 air 

atrippincJ to UY/Ox14at1on. J:n IA-3, tha aavnitu4a ot the coat of 

chent11"19 to U'V/O:tll:idation ia qraatar than the incruea in 06»1 coat 

for op.ratint the ayz aratea for 30 yaara, TUI TOUl Pra..nt Worth 

Coat. incrnaa to ohan9a to tJV/Ox14&tion ia &ppz'OXi•ataly tt!51,000 

tT•hle u-' ainua Teblt u-t). 'l'ha coat to inoruaa tha 

ruediation tiae to 30 ynra for IA•3 ia '617 1 4001 tha coat b 

b.ivbar for u.-t, fiU,oo o, Mcauaa of higher co: oona. 'l'buatora, 

it coati approxiaately f3t, 000 lMI to operata tha air atri~ 


(and. IW ayat-) tor 30 yaan than it doaa to convert to a !:: 

VV/Oxidation ayat- and. operate it tor 30 year• which h 1hovn in 
 iiiii!! 
%111l.a...Y:1· = 
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IJDfii'l'IVI'l'Y AlfALYSII 


FEAIIBILl'l'Y l'l'UDY ltDOJtT 

LIXDUTD IWI'l'CII c:oJUIOMTIOlf 


WOODS'l'OO:, CONMICTICUT 

DIIC:!HBIR UU 


ID8ITIVI'l'Y 
C:OIIDITIOK 

Air ltrippinq 
,rouncS-vate.r 
treat.ent 

Add vapor 
pbaaa carbon 
for ott1•• 
traat.ant 

..place air 
atrippinq 
vith 
UY/OX141t10n 

Incraaaa 
oouroe 
reaecliation 
tba to 30 
yeara 

Coat aavecl by 
eliainatinq 
..taaioftl 

:;;t!:!:.!roa 

IIA-1 IIA-2 IL\-3 
HO-AC'l'IOK C:OKTAIIIIIIII'r VACilt!ll 

IIX'l'RAcrtOK 

$1,173,400 $2,267 ,too U, 42a ,lOO 

Kat 
Applicable 

U ,4n,4oo U , l~l,IOO 

Not f2,tU 1 l OO u ,o7t,3oo 
Applicabla 

wot • • CIW>qo ,3 ,041, 500 
Applioal>l o ,... 

ori ; inal 

Not Not ' .0 , 200 
Applicable Appli-lo 

IA-4 
.lDt 

IP.UGIHQ 

U ,4ll, 100 

.2 , 1563 , 100 

u,oet , 3oo 

t3 ,2ao, ooo 

' 40,200 

r -
2 = 
= 
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