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I. [> : ,!C\I l i V(! $;;;! ,~lill"Y. ·- -~ .. ····---·-----··---·-

This clocur.ient is the Or;ift Final Report ·in rc!>ponse to 11 1-1ork-ta!;I; 
order performed under Contrilct tlo. 6U- Ol-389/ for U.S. EPA Office of 
Sol id Haste. Mr. Oavid l!ubcr is the EPA Project Officer. The subject 
of the . study is a ground\·1ater, surface 1·1c1ter and ,1ir quality contamina-
tion incident involving un abandontd hazardous 1·1aste landfill, the Love 
Canal, in rliagara Falls, tlcw York. The contrilctor, Fred · C. Hart Associates , 
scheduled, conducted and .ittended meeting:; in Hiagara Falls, Buffalo and 
Albany, New York and in Edison , IJc,·1 Jersey to gather data and to interpret 
all availuble information relative to the 9round - 1·1i1ter aspect of the 
problem. The contractor 1-rithin the period of performance conducted 
preliminary and majoi- field invest ·igations, gathered field a.nd local 
data, collected c1nd analyzed samples and cvall1<1ted the prol>lem. The 
subcontractor, York Research Corporation provided chemical analyses of 
the, samples collected. Dr. D. Oan Rabino1·1itz provided technical consulta­
tion and rev·ie1•1. 

The Love Canal served as a depository for chemical wastes and other 
solid and liqllid 1-,astes from a variety of r.iunicipal and industrial 
sources. I t 1•1as filled and covered so.r.e tl'lenty-five yc,1rs ago 1•1ith no 
definitive record of its dimensions, of the \'lastes disposed in the 
Cunal, of the 1-1ilste.contributors , nor of the waste loc,,tions. Contamina­
tion of the surface of the site ilncl the neighboring properties had b1::en 
notecl by residents and inspectors ovcir the past sever,,] .years. Contaminil­
t·ion of sump pumps, base.r.ents and ho.nes ha~ ,,lso occurred recently . 
Thes e problems have. resulted fror.1 migrilt'ion of leachate through shallow 
permeable soil, apparently in a primarily 1·1est1-1t1rd tlirectic1n. Proble,~s 
also stem fro~, the sha'llo·.-1 depth of burial of fill l»ilteri.il, peric,dic 
siJturation of soils to the land surf.ice, and surface l'later runoff. 

Air ancl 1·1ater surnpling pro9r,1ms have detected high concentrations 
of 1-1ide variety of chemic<1l co,npot,nd ·runging from al iphat.ics to aromatics 
and many chlorinated variiltions of each. The total ra nge of che;aicals 
present on site and present 11s contaminants iri sofl, air and Nater in 
the sl1rroundin9 arcus has not been determined, bttt the existing dat a 
points to the immediacy and severity of the prol>lem. 

Preliminary he.ilth stlldies of local residents inclicute proble;ns in 
three areas: liver function, foet;il fornwtion, and success of pregnancy . 
Further heal th data arc i;ncler cl eve l opr.icnt. 

Specifi, : design of interim and long tcrn1 m,~,,sln·cs for clean-up and 
mit•igation of the impacts of this corn;ilcx pro\Jle:n require f11ller investi­
gation tht1n COllld be accom.o1oclated hy this contr,1c.:t . tlo11ethcless, preli ­
minary recommendations ltijv<: been formulated for further consideration . 
These include: 

1. covering of t he fill area 1·1ith impcnnt?,,blc clay 

2. in:; t,1llation of i! clay bilrricr on lhc- c:,1st side o-f 
the site, 



3. in~t.t1l la Li o11 or a lilc d1·,l'in ~ystt ·m on th~ 1·1esl side 
of tile site, 

~- provision fo,· surface 1·unoff collection, 

5. sc,11 ing of bascr,1ents to prevent infiltration of 
con lami niln ts. 



·

I l . l n t!"oduc ti0n - -··--- -
A. pbj.s:.<:tiveJ_ilnd ~.9.P.£.· Thi~ report su1~.'!1arizcs the results of 

the · invcstig3tion cif ii gro-.1nd:·1atC!r conta,~ination episode rcsul ting . from 
tl1e landfilling of i11clustrial and niunicipal l'li:Stes in the Love Canal in 
l-liag<1rc1 Falls. 1-:c\·1 Yori:. The landfill had been 0:-111,c>d and operated for a 
25 to 30 year ;,eriod by 1-;hat 1-:as then !looker Electrocher.iical Corporiltion. 
In 1953, the canal 1-1c:s cove red l'li th earth ilr.d clily, apportioned c:nd sold 
to 1~t11ricipa l and private o:•1ners. The loc1:tion of the study area is 
show11 in Fi qurcu and 2. 

The purpose of the study l-li1S to evaluate the ground, ,1ater impacts 
stemming from migration of chemical constituents from the landfill into 
1 ocil 1 <1qu if ers. Other p:.irposes incl ude:d the ou tl inc of recommendilti ons 
for irr,:n~diate and long-term miti9<1tive actions. The tle1·1 York State 
(flYS) Department of llealth (DOil) and Department of Environmental Con­
servation (OEC), the U. S. Environmental Protection A::;cnc:y headquarters 
;;nd RE:gion II (EPA), the City of !liagara Falls, Hooker Chemical Co. and 
the County of Hiagar<1 Coard of Health have been involved in inve~tigations 
of the problem and hc.1ve coordinated efforts to examine both uir c1nd 
water cont<1rnination. The <1bove organizations serve as a "project gr.oup" 
As contractor to heuclquarters EPi\ (Office of Solid Has·~e), Fred C. llilrt 
Associc1te!.' specific role in stu<lying the problem in·,olved hyclrogelogic 
stud ·ies, ilnalytical 1·!orl: and develoµmcnt of suggested measures to miti­
gilte ground-1-1?.ter contar.iinc1tion . 

6. Sum;:iarv of Actions. Over the · 1,:st seven 1aonths. the con----- ·-·-~·----···--tractor has scheduled !t1td attended 1~ectings, conducted site visits. 
conducted sampling, analytical anc.l other d.itil gilthering efforts and 
respo,1<.!ed to requests for information fro:n the project group. On 
January 9th, Mr. Uav·icl li:itJer, Projcct Offic:c:r and l•;r. Jilmes ii. _Rouers of 
Freel C. Hart Associates travelled to 1-:ia1,,r<1 falls to gilthcr pertinent 
inforr.i,1t·ion, to visit thc site c.1nd to attend an· organization meeting, 
held at the DEC R..:g·ional Office in Buffalo, llc:·1 York. In attendcncc 
\'/ere: 

John Beecher Region 9 DEC, Buffalo 
Peter J. Burl:c, Cc11nsel Reqion 9 DEC, Buffal~ 
f'aul R. Co:1ntcn ,:an l'lanage:,~ent Prc,ira:ns OEC, Albany 
\·!illi~r.i Librizzi EPA Rcgio11 II, Edison, H.J. 
\·!aync Pi errc EPA P.cgion II, flc1·1 York City 

[1'/1 Office of Solie! H,1st.e, l-!c.1shington Oilvid llub2r 
f'red C. llart /,ssociates, l!!:1·1 York City Jaines l!ogers 

. 
Throughout th!! intervening 1r.on t.hs. Cl•nt,1c t 1·1il:; ,~,ii · the above nta i ned 11i th 
represcntiltives ilnd v1as developed l'lith City officials. On July 14, 1978 
Mr. Rogers and Fred C. liart, President of Fred C. li,1rl /',ssocit1tcs, 
trilvelcd to Alb,1ny to attend ii r..cet ·ing held by the project grouµ .is des­
cribed above . The grou?S rc:?rcsentccl were: 
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Slalt: 1-.s,.c;:_::.1yinan lluri•hy'~ Office: 
U.S. l(c:pre:--::ntalivc Laf'c:lce's Oificc 
City of i!it;ara F,t11s, Mayor's Office, 

Counsel, Science Advisor 
U.S. £Pf1 R(;sion II, l\d;-ninistrator Beck's Office 
U. S. EP/1 R~gion II, Office of "foxic Substc1nccs 
NYS DEC. Ce;::,missio .ner Berle's Office 
NYS DEC, Di•:ision of Sol id Haste !lanagcment 

and Region 9 Office 
NYS DOIi Co:.:,1issioner's Office, Oivis ·ion of 

Laboratories a11d Rcsearcl1 
County of i;i ugar<>;, Department of lleal th 
Consul tilnts and Contractor. 

Field work arid site investigations were con<l~cted June 7, 8 and 9, 1978. 
These actions included drilling of holes i11to the water table aquifer 
with a power auger, the cbllection of groundwater a11<l surface water 
samples and attcndilncc at r.;eetings \·1ith the city. 

A sur.-.11ary of events t:nd actions taken is provided in the Appendix. 



--I I I. Iii story <Jncl Backqro~nd 

A. f).::iner~hlP llistory_. Love Canal 1·1.-is plannr!d originally as an 
all-A1:1crican shipping c<Jnal on the United States side of Ui.igara Falls 
in lle1~ York St ate to cor.:petc with thi! Welland Ccnal in_ Canada . As a 
promc,t·ional activity, it suc;Cta,eded in 1nakin9 rr.oney, but as a canal, it 
1-,as n€:ver completccl. It 1-,as sol e! to llooker Electrochemical Company 
so1r.ctir.1e in the 1930' s. !lei thcr the date nor the price arc certc1i n. The 
canal 1-1as then utilized for the disposal of 1'"1Stcs. llookcr sold the 
filled chP.mic~l clu:nr for Sl .00 in 1953 to the lloard of Educution City of 
,Hagarc1 Falls. The C:cccJ advised the gr11ntec (Hoard c,f Education) th11t 
the premises had b!:.'en filled 1-iith . chemical 1•1astcs and that 

"the grantee ,1ssul!:es all risk and l·i,,bility in use thereof" 
and that "no claiin, suit, action or cJc:n~nd of «ny nature 
whatsoever shall ever be made by the grantee, its successor or, 
assigns . . . for injury to a person or persons, including 
dcil th ... or loss of or dar.1age to propc,rty caused by ... the 
presence c,f said i11clustrial wastcs ... (E)ach s11bscque11t con­
veyance of the ,,fores,l'id lands shall be made subject to the 
fore .going provisions and conditions ." "//2/53 registered, 
7/6/53 f·iled. 

The Board sold portions to the City 9ovcrn1:,cnt (3.53 ,1c:rcs) uncl to 
a private developer ( 5. 98 ,1crcs) 1·1ho had never see n the property and 
l:ept 6. 58 for its o•,,n uses. 

IL .!3.~£1.:.9!.Quncl. ·rhe lG acre lilndfill site is bounclecl t,y Cc,lvin _ 
Boulevard to the north, Frontier /wf,;1ue ilnd the l.<1Salle Express•.-,ay to 
the south, 97 th Street to the 1-:es t, and 99th Street to t he east . These 
boundaries are not exact since the canal r,:~y e>:tend further north and 
south. The llia9.ir,1 l(iver is lociltcd about 1/4 mile southwest of the 
southernmost portion of the si tc. ClJyuga Creek, lllack Creek and Berg­
holtz Creek flo:·: ~round the site on three sides, 1·1ithin 200 yards to a 
mile distant. The liln<lfill is bordered by single-filmily residences on 
9'/th ancl 99th Streets, 1-,hile the portion of the landfill, located be­
tl·IC:er, P.C'acl /wenue .ind Hhcatfielcl /\venue, is used as the official plily­
grourrd of the 99th Street clr;m:,nt~ry schc,ol. The school itself is 
ioculed over the Canill, 1-1hi le only a far ea stern sect·ion, 1·1hich houses 
the l>oilcrs, is located belo•.,; ground. !lo school b.iscment hils l>een 
CXCilViltCcl fro:,, th(! Can~ l lundfi ·11. 

Tire ex<1ct contents of til2 l«ndfill arc not l:now,L llo~1ev.?r, it is 
l:no1·111 that the Hooker Ch!!mic,11 Company cl'is:i:,sed of a variety of drunir.:cd 
cher.ric,11 1-1.:stes inclucli119 chcmic.il residue~, process sludges (llot Cake) 
ancl fly ash. The site 1·:as also utilized l>y the C·ity of lliagura Falls 
for disros«l of Cit)· solid 1·1a:;te. 3 indicates the approximate _F_'!!)!!.!:A 
locations of 1·1«ste~ according . to ii 1977 reportl IIO\'lever checks of the 
validity of the se locations have, revealed that the d1·ummed wastes arc 

-- - - ---·--- ------ ·--•----
l. Cc1lspun torpor,1t.ion, [luff;tlo, 1:c1~ Yorl: (H/77). 
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not. co1,finctl t.o l.lH! ,11··t,:,<.. ·i11clic,, L<:d, ht•L ,:re ~pr<·,:d ,:loni1 Lhi:: lc-n9i.h c,r 
thc Cunal. ·rwo otili,1- c:h:::cict1l 1~iln11f,1t.turcr~ l:,,ve been con tac Led uhoul 
the possibi l i tie~ of th2 ·ir <lispo:;<!l of 1•;uste in the C,111<11. The Army is 
also l ooking into possib .le co11tributions fro:n pli.lnls operated by the 
Ucfen~e Oepartme,1t . 

The cl rums arc buried to a probable depth of ten feet. t10·.-1ever, it 
is reported that in 1957, 3 dispo~al pits 1-;ere dug tc, a maximum depth ·of 
36 feet . The surface CO\'Cr, sealing the Cani!l r;ingc:; in thickness from 
ze,·o to six feet, with iln aver ,19e th ·ickncss of 3.5 to 4 fec:t, it is 
reported. As the clru.ns hc1ve dcterioratcd, the soil has settled s0 that 
the 5urface of the lundfi l l has b!?come very ;,•regular, with potholes, 
depressions, and some dru:~s appcc:ring at the surface. 

In Apri l of 1977, the City of Miugar;i Falls contructed 1-1ith the 
Cc1lspan Corporut i on of Cuffalo, l·!e1-1 York, to ussess the extent .of the 
contarninution problem at the l.ove Canul, and to propose recom.11endations 
for control of the spreed of contaminants and for disposal of the 
drL1..:rned and released 1·1,1stes in t he Canal. Cillspan, in its studies 
during the Spring ar.d the Surnmer of 1977, s.i .. 1plcd the basements of 
residences and sc1·1ers to gather information on the extent, the ,~ovemcnt 
and the concc:ntration of contamin,1nts. The firm al so exanrinted 9roi1nd-
1·1ater flo\•I direction locally through u tc:st 1·1-,ll drilling program. This 
effort did not address deep ~Jrnund•.-:.iter flo\~ nor surficial flow outside 
the canul boundaries . 

As pilrt of the 1977 study, Calspan instulled six 6" diameter moni­
toring 1-1,!1·1s ·in 1-iay, 19i'7. lhe deepest 1·1clls extend to bc:drock; ho•.-1-
evcr, , the mujority of tr.c Hell!". i·an~c in depth from 3.3 ft. to 10 ft. 
The shullo\ •I wel ls, located ·in the southern portion of the: landfill site, 
confirmed the cxistenc:c: of · ii 1·:,1t<:r table 1-rith·in 2 to 3 feet of th!? 
surface. Move;;:ent of the ground: ·1c1ter in th(: sh,:l low or perched 1·1ate r 
table 1·1as cletermi ncd to be in a south:•1es t direction below Read Avenue 
and northwest . above it. 

Movcm-,nt of the 9rouncl1·wter in the bedrock aquifer 1·1as uni:letcrmi nee! 
by Cul span 1·1e 11 s, al thc:,gh it 11as hypothc:s i zed that movement is gcne -
ru l ly from ec:st to west. This hypothesis 1-1,1s based on "possible inf·il­
triltion of 1-1atcr f rom the: lliagara River into the deeµ permanant 1·1atcr 
tc1ble." This conc l usic,n was ill so dra;~n in a 1952 U.S.G.S. report: 

. 
"Pumpin11 of some 1·:ells c1dj<1ccnt to the rivf:r lowers 
the 1-1atcr t~!.>le to below riv~r le,·c:l producing n flov1 
of water fro :., the r ·i ver to~1ard the 1-1c 11 s through 
solution ch,:;inels «nd other o;,e::nings. "l 

l. ''l·liltcr l!csources of th<: Huffulc,-Niagara falls Rc9ion," C.H. Reck 
ancl F..T. Si1,1;non~; U.S.G.S . Circular 173, 195?.. 



C. llislorv of th e f'r·oblc ;n. Organic con ta1n-ina11ts can be seen on 
the sur f ilce--◊f-tiv.!C:iri°u·1-co·,:•er-:-·-111 ::.c11cral pl<!CCS, th e contamiiwnts have 
r.iovccl 1·1'ith ponded ~urfacc 1·1ater into bocl:y,1rds . l\reu residents have 
exr,er ·i encc:d unp l eosilnt odors outdoors, especi <J l ly in the suu:mer, and in 
thcii· cell.irs, c:sµcc-ially after ruins. Busemcnt sump purnps have also 
been ii f fected l>y oily liquids. Chemic.al cor.s ti tuen ts, travelling ·either 
vii th t he near-surface ground1-1atc:r or o,er the stirfilce to the baser.ient 
1-1ulls und do•.-1n the 1·:alls, have fo und their 1·1ay into m'aroy base ments 
a dj ;:cent to th(? canill,. Air sumj)ling performed by the State hils shown 
th a t man.v compounds have volc1tililed .:nd arc present in the homes. 

Uur ·i ng construct i 011 of the L.:S<tl l c Exprcss •,;ay, nox ·i ous fur.ics, 
corrosive via ters and oily 1aatcri al s 1-1cre e ncountered, according to St.ate 
personnel and local residents. \·!hen Read /,venue 1•1as installed some 13 
years ago, clrums 1·1cre exposed during excav1:tion Hork, l'lhich allo ·.,ed the 
rele.1se of noxio us fumes and oily liquids, causing s.everal 1·1ork stop­
pages. tloxious fumes and haz.irdous liquid ' cheii1ic:a1s l'lere detected in 
vario us stoi ·m sc·,•;ers, mostly to the west of the site, c1ncl at the outfall 
1-;h i ch co 11 ected fl 01~ fro ,:i hoth the 97 th and 99 th st·reet sewer lines. 1 n 
addition to these problems, land subsidence in the gra mmar school play­
gro11nd occurs regularly, and the hole~ ,1re pcriod'ic:ally filled 1·1ith 
soil . School personnel reported to th(! County Ilea l th Oepart1c,ent that 
school children handled 1·1<1ste phosphorous an~ received burns. 

n. /1nc1 lyti cal l·lork. Several samp l i n~1 ilncl mon·i tori ng studies 
have been per-{cirmi!<f af-{1i·e Love Canal s·itc during the past t110 years. 
Jt is known that a variety of c:he1oic:al com!)ouncls arc present on s ·ite and 
have been clctc?<.:tcd in ho~;es ,ind in gro und;-:ater. Jt is cleur that air 
cont,1 :ninat 
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A summary of the stud ·ic~ conducted presents the following outline 
of \'/Ork: 

U.S. F.f'/1 Reg·ion 11 llom<:? Environment l\ir Sampling (2/78) 
IIYS DEC fu,1bient f.ir l'!onitoring (6/78) 
UYS llOII llome Environment Air Samplin9 (6/78) 
HYS DEC Surf;:1ce H.,tc:r and Soil Sampling (9/77 

and l'l./77) 
Cal~pa11 Corporatio11 llom!! [nv'ironu,ent /\·ir and Hater Sar.ipling 

(l:/11) . 
rrecl C. ll~rt /\~,sociates Stirfic: ·i.il Groundw,rler (6/78) 

. 
Due to variations in analytic:<11 techniques, the certainty of iclen­

tif •ication of organic contaminants i s oftt::11 in ques tion. For instunce, 
ch 1 or·i natc:cl hydroc11rhons are often rerortc:cl 11s cqui v,1 lent parts or 
l i nclane Hi th cer Lain t1n,1 ly ti c:,1 l tcchn i qucs . l·!cvQrthe l c:ss , many ch l ori -
natecl hydrocarbons t1ncl arom:itics have b,!Cll positively identified 1·1ith 



lnr<;c ~c,1le GC--tr. unit.~ ,:nd ,1 nc,--; lccl,niquc ut ·ilizin!J hi9h prcS!>JJrC 
liql.-id chrom?.to9rafJhy (!:f'i.C) with ~ci!nning ultr.:iviolct. The ~tudy us·ing 
lii'LC 1·1as condtJC tecl l,y l:'iSDDH. 

During th~ Cal!;p,in ,,11alysis of ~cwi.!r and su:np Hiltcr, the follo\·ling 
hazardous constituents 1:1:re d~tccted and 1,1easured: 

Polychlorin11ted lliphenyls (PCBs) 
Hex?.chlorobc11zene 
llexuc!l l orocyc l or~n tadi enc (C-56), a pesticide precursor 

Gils chro :::;:tography (GC) 1·1ith ;in electron capture unit (EC) provided 
the ,,nalytic,11 data. Sai;:;:iling re~ul ts sho·,1cd that hazardous constituents 
1-:ere 1::-:>re highly concentrated 011 the 1-1es tern border of the Canal a 1 cng 
97th Street bct1·1ecn l·:t1<:at'field /\venue and Frontier /',venue 1·1hich al>uts 
the LaSalle J\1•tcrial . 

Several sa :n;i l i 119 ilncl ,,na lyti ca 1 efforts ·in recent months by EPA 
Region I l, by the IIYS OEC and be Fred C. Hurt /1ssociatcs have not 
detected either PC!l's or C-56. Many other aro;;iatics, chlorinated aro­
matics ancl aliphatics t11d heavier straight cl1ain olefins and paraffi11s 
have, ho\•;ev.:!r, been clctec ted. A l ·is t of the chcrnica 1 compounds ~etected 
in air and 1·:cl ter around and in the ciJnal is i.ncluded in the Appendix. 
Th is list is not ,11·1-inclusi ve since the presence of many 1aore consti­
tuents at 101-,er conccntratic,ns is possible, 1-1ith·in the greatly variable 
i-:a~tc mass huricd in the landfill. The more coi:i:no11 contaminants have 
been iclentifif,d and r.,ei!surc<l in the analytical 1-1ork. Several of the 
chc,,1·ical co::ipo..i:ids clct<:ct.cd ,ire: listed c,n tile U.S. Environmental Pro­
tection /\9enc:y's list of priority Toxic Sutistancc -,s; 11s establ·ishccl by 
the i!HIJC Consent Decree in l9'l6, and iclcnt·ifiecl as potentially carcino-
9enic, tcr11toscnic, ;ii.d/or mutagenic. 

An ,n1e.lysis pcrfo,·1t.cd _by the Division of lul>oratories ,n1d Research, 
11.Y.S. Orpartr.:"nt of li-,;::lth, on s,,mples of ponded 1·:ater on the Love 
Canol sutimitted by llEC on 9/26/77 sho·,:ecl prohabil·ities of presence of 
t1·10 or more chc::iica ls : tri ch l orophencil und l ·i ndane ana 1 ogues. The 
luboratory utili'.led ar.alyticill tehniqucs which employed hexane extracts 
in a GC-MS (m<1ss spectrometer) 1·1 i th a computer link w!d ch g;:ve a "proba­
b·i 1 i ty of presence" vcluc. The result!. of that !>ilinpling ilnd analysi!; 
effort are to l,C? fo111:~ in t.lte /\ppenclix. Found ·in sample ,ill08B, wh·ich 
1•.i\S analyzed u~ing a ''stripper adsorpt·ion resin" .incl then the GC-MS 
unit, 1-1ere the foll(l:-:-ing: ht:xane, m<!thyl cyclo;,entane, benzene , toluene, 
ch 1 orobenzcnc, benz:,-lch 1 oride, di ch 1 orobenzene, 01·tho-di ch l oroto 1 uene, 
trichloro-h(!n;;cne ilnd tctrachlorobenzcne. 

. 
J\n EP/\ an,11.ysis (Contrilc t l·!o. 68-02-2,Cit,) conducted in February 

dct<icted tl:c prcscn-:c of forty (fiO) different cl,emicillS, including 
iso.:1crs, in l,,,ser.:;,,nt air sainplc:s of homes around 'Lile Canal. The results 
arc includ ed in th,: /,ppen,J-ix. The Stale Ocpartr~C!nt of lle .. lth performed 
the <1n,1ly~cs for 1:c9ion II EP/1 under DCC 911icl.ince for Siimpling. l\cldi-
t ion,,l Sb!,!pl •ing 1-;.irl: p!:!rfor,n,:d l>y the Uepartir.ent c,f IICi!l l.h in June 

· sho~:cd the: presence c,f xylcnes ilS 1·1el 1 as sot.;c of the ,,l>ove mentioned 
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cc,1::po :.H~d~;. Th·i !, 1.:0rc ~<>: ;'; ;•i.:iH:o:-i. i ve s ti:,lj 1 in h(,::.~~~ at the 11orLhc:rn r.ud 
as wt:11 «s Lh(: soulh(:rn c:;.:l of llit, C:,11,ul <!t:l(::-;,;ii;c:d i;hut c:c,nt<1:oinat.io11 
1·1,1s r :·c:s~nt i n 1,any ho:;:t-~ u·luns 91/:.h ,:ud 9'-ith Streets. The re,-ults have 
bean su :;1,:1~ r i zed il r,d pl ,,cc<i in the /\ppt.,nd ix. 

The resul ls of the s~:nplin 9 and analysis of 9ro unch1atcr r•erformed 
by Fred C. llart Associat<:s is d·iscussed in th!:: section on site investi-
9ations. 

E. lleal th Jnforr.li:tio11. llYSDClit stlldics of residents alor1g the 
canal i ndica -te problems in the ur<:1:s ·of foetal •~ulformotions, miscilr­
ri.i gc:s ilnd l iver function. f:eu lth effects arc ilp[>ilrent l y more notable 
in the ilrea sotith of H:1c:utfic1d /\v..:nC1e. This i nf on.:ation 1·1as presented 
ut il •~ce ting of the projact group on July 14. Health effects data ilre 
incl udecl i11 the Appendix. 

F. Jt,.-isdict ·ion. ln 1976, the U.S. Environmental Protection 
/\ge ncy cl ct.ci·fii·i nr:d-·tha t ilY-S DEC had juri scl i ct ion over the 1 andfi 11 s i nee 
existi ng state lc£1islatio r, rr:ore ad~quatcly covered the situation. The 
Resource Conserviltion ilnd !(ccovery Act of 1976 (P.CRA) had not yet been 
pilssed nor h,,d policies end ra::gu1.itions been a::stablished on the Fed:?rol 
lev:?1 for complete m:1n<19e; of hazi!rc!ous 1•:astes . In 1976 and 19i'7, :ent 
U.S. Congressmiln Jolin laFalce, (D) from i·,icgara r-al ls pressed for 
Federal fllnd;; for study and cleanup dl,e to risin9 constituent concern. 
In 1977 the f!YS OEC reconsidered its role in the r:iattcr ilnd deterrn ·ined 
th,1t u:idcr existing st,,te lav1s, cl e.in up could not pos .s il>"ly occur for at 
least 2 ye.irs ,:nd pcrh,,ps even 3 years due _to court cct ·ion c1nd le~1al 
o,,tt l es c•ver culpc.bility ,:n<.1 l·iability for the site and its c:ontar.1i ­
nilt ·i,,n . ln vic ·,1 of this Stutc <1n:1lysis o_f ·it _s lc9al position, DEC 
requested CPA ass·ist;:inc<:. The City of 1·,iugar?. f,1lls tr ·iccl to come up 
1-rit li .:ns•.-:er;; in 19,7 with its o:·1n study Liy Cc.1ls piln, d::scribed previously. 

Ouc to thu Stille req,;est, to the C~lsrun Sll•dy results and to 
Congressman Laf-',1lce's c:oncern, EPA fld;;1inistrator, llollglas Costle res­
ponded to the situiltic,n. lie sa·id to t!r. t.aF,1lce in il letter of Oeccimber 
13, 197, thilt h,1zardolls 1-;aste regulations of U.S . [PA hcJve been delayed 
for 2 ye;;irs due ti:, t1·10 unresolved issues: _1) li?.bility for clec1n-up of 
non-rc:r.ov<1blc hilzardous substances, the issuc·in this c,1se, ,ind 2) 
determination c,f the di:;cri minator that would differentiate oct~,e~n the 
lower or high!:?r civ·il penalty rates for th e cli:;ch~rgc of non-rcmov,iblc 
sutis t 11nces. lhu:;, the F.Pil involvement in cert,1in non-removilb.lc h11zardous 
was tc s i tua lions hud been susp~nclcd for a pcri od of ti me llnti 1 the 
issues cc,uld be ri:!solv«d , as they · cventu,1l ly H~rc llndt:r Section 311 of 
the l·/a ter /\ct arncncl,:icnts and l,y dc:ci s ion hy the Ad1;1i ni strator: 1-ir. 
Cost.l~ told Hep,escntativc LaF,, lce thet EP11 1·1cs prepur·ing a r.,onit oring 
study to determine 1-1hat fin,11 act.ion should be tal:en on chemicals sur­
filcin;1 in Mi.i9ar,1 Collnty. This current study 1·1ould c1s:;ist in this 
regard . 

/1t the ,~"-:ting on Janllar_y 9, l9i'3, the U.S. EP;1 Region lJ agreed 
thilt its surveill.:nca and lcJbor;itor_v scctio:1 ir. Edison, llc:1•1 Jersey \·l(H1ld 
respond to the reque;ts of MYS OEC to p,,rfor ~,1 the <1'ir qllali ty -monitoring 



ilnd analysis. 1:eH York IJC:C then ••!!recd lo pcrrc,r;:, the 1•1~ ler qua 1 i ty 
i.1onitorin9 ,,nnly~cs in ho1;ics, including ilnillysis of su::ip puinp l ·iquids 
and sol ids ilnd su, · filC:C! w,,Lers. The 9rounds1<1ter s·i tuation and-other 
geohydrological pilr,1,r.cters were inv2sti9ilted L>y Fred C. 11.irt 1',:;soci,,tes . 

At the County lc,vel, the lli,19aril County llcal th Co1cmissioner has 
reco :arr.cnded on sever a 1 occasions that the City f•i 11 in pot-holes crca tcd 
by cleco,npos it ion or 1 c,,,c.hi ng of chemi ca 1 s from corroded . drums c:nd subse­
quent suL>sidence 11round the drums. H0\·1ever, the health impact aspects 
of tbc situation hi.Ive only r ecently b:?cn ;isses:,ed L>y the llealth Uourd. 
Recently State llousc possc,<J l e!Jislati on under the f'ul>lic l:c<1lth law · 
Section I Ar ticle 13 to 1·1hich a ne~, title, ·rt _tlct_~ Toxj_s_S_u_pj_!«nces_ 
t,,,s been aclded. It specificallj addresses the Lc,ve Canal incident in 
Sections 1385 to 1389. A copy of Ti tlc 12 has ueen included in the 
r,ppcndix. 

On Jllne 21, 19i'fl, the State Health Corr.missioner, Or . Rouert Whelan , 
issu ed ,1n Emergency' lleulth Oeclilr«tion under the Public Health Lul'I, 
Section 1303. Concluding the Decl,!rc.tion 1·1as the follo:~ing: 

NO!~, 'fHf.REfORE, I DO llcllEBY ORDER /\HU UI HECT: 

That the President of the Ni.<19<1ril County Hoard of H!?,11 tti 
conv ene the Bo11rcl of Hea lth of lh!? County of Nia9ara and thut said 
ISoilrcl, together vrith the Ni.igilril County llc:,1lth Commis~·ioncr; take 
the f o 11 o·.ti ng clefi 1ri te actions: 

a. · T<1kc ade quate ancl ,,ppropri,,te 1m:asurE!s to c,1use the removal 
fro::i the Love Canal Ch!!mical Haste Landfill site of all 
chcmic<11s, pc,$t.icides ,11,d other tc,xic n,at(!ri<1l 1•1hich lie 
exposed or vis ·it., le on the ·surfuce of the site. 

b. T<1ke ilppropriate and <1dequ;,tc measures to l ·imit accessibility 
to the site by the install;ition of suitaL>le fencing or other 
effective means, together with periodic surveillance ancl 
mo;iitorin9 , to <1ssure th<1t access to thi:: site ·is properly 
res tri c;t ecl or l imi tee! . 

c. Take all other upi>ropriate i\nd neccss,,ry corrective, action to 
aL>atc the put, 1 i c heal th nuisance no•,-, e;d sting at the Love 
Ca11i1l Chemical Haste l.iJndfill site. 

d. Mak<-, 11n initiill rcporL to the u11cicrs ig nccl Co,nr,,i:;sion~r of 
llculth, nc,t lc1t c,r th,,n 15 d~ys fro::i the cl~le of service of 
this Order, conccrni1/n the prourc'.S~ m;:de in im:,lcrnenti119 the 
order ,incl d·irec ti ons li(!rC!i n gi vcn anc:, thereafter, report on a 
r~onthly L>usis as to such pro9rcss. 

ln early ,lunC!, previous to the l!C/.ilth llccl,,rt1tion, ,: sno·,1fence was 
erected alori~1 \·lhc,,tfield and Frontier Avc11ues. Si1111s 1·1!'rc posted advising 
the hazard of the C,,nal. Some pot-holes h«d been filled at the tim~ th~ 
Ueclari.ltion 1·1t1s is~1•ed. 



·Iv 1 ·o .... ~ ··· 1 1• • [ 11V . l 1,;, .• . ~.,.• 1' •• 1,, , I .) ' c:t.L- ·1 . , ·, 
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I\. !1~5!.!_:0_0_,._~_ \)~IY.. Thr. l.oc kpor t ~ i ; 11ppc.:rr:1os ;~g_l_ • O:i ·1 o:, i le the t 
bs>drock fc,r;;;at ·ion in the v·icirl'ity of the Love C~nal l ,,nclfill s•it!!. ·rhe 
Lockport llolo r.iitc is not i:;:po;c<l «t the s11rfacc: in thi: s·itc urea, but is 
ex;:,os·r.<l along the Hi ilyi:1·.i Escurp ":cni. to the north, ill ong the 9org!: w~ 11 s 

· of th!! lli,,gura Ri ver, nr,d e.lor.g r;xcilvutions of sufficient d<:pth. The 
dolo:;'litc is composE:d of fl,:l lyin9 bt:ds of culciu:n and r.wgnesium carbonate. 
This is a\Jo11t 150 fc2t thick nrid t;O feet bel01·1 the l;1nd surface. 

According to Johnston (19o 4) groun d:-,atcr in tht< t.ockport Oolo;;ri te 
occu1·s in tlirce t ypt:s c,f o;i::nings: (1) bcC:cJin9 j <.-lnts 1·1hich occurs in at 
le,,st sev en i1;,:>ort i!nt 1:alcr bcori n9 zones, (2) vc:rtica1 joints, an<l (3) 
smal l ;ol11tion cavit ·ics. Of these, the b!!dd·inr, join t s or plunes, ex­
ru11cled loc,,11y through so l ution by grou ,1cl1·1(ltcrs t hrough geologic time, 
are t he r:1ost importan t. The plan.!s trcns mit nearly c11 the ,-,atcr moving 
through the form at ion. 

Of the seven rrinc·ip~l 1-wtcr-bea rin g hcdd i n9 joints, one occurs 
about t;O feet from the upj1t:1c1o;t luycr of the Lockport Oolomite. It is 

. possib l e to trace the pl, ,nes laterally for c!ista1ices of l to .4 miles as 
1-ias discovered by cxcuvi1tio11 for the tl'ii!gara Po:·:,tr Project. 

Rc9a1·din9 th::? othcr 1-1<1tcr bcurin9 1.onc:s, both thu Vf:rtica1 jcl'ints 
and solution cavities arc r.ot i1;iportunt 1·:ate;· b(:'i!ring fc:,,turcs. The 
vertical j oints arc pro.:ri:,c:r,t. in outcrops but uppu,:r to grudu~lly nurroi1 
ancJ sc:a 1 1-1i th (!epth. Thc,y rnay, ho·.-1(•vc:r, serve us conduits for v<:rt·icu 1 
11« tcr movc;,i~nt t.h.-ou!,h tile upjl!:r hcdrock, into 1·1h i chc,ver bcdd i ng 1.one 
lies belo•.-1. The 1•;c:tcr triln~mitt.j119 ability of th!!se vertical joints is 
unkn01·111 due, to the lilcl: of loc~l dc;?p t;ells. E>:ccpt for tbcsc horizon tal 
beddin joints and vertical ·oint-s stc:ns, the Lockport Dolomite, is 
extreme y 1rnper;:l':?ab 1 e. 

r.. !_?~p_i:,:,S_i,, _S .9:t,: Unconso 1 i du tcd Seel i mt>11ts . Overlying r f _il!:..S:.~olQ 
the Loe !:port !Jo 1 o::ii tc is il s!!qu(:ncc of unconsolidated s i 1 ts, c 1 ays, and 
fine sunds d!epositcd C:ur;ng th!! close of the: l'lcistoc1,ne glaciation. 
l\ddit •ion,111y, prior to the de:position of these lake sediments, a hetero-
9cnec,11s 1 uycr of gl aci a 1 ti 11 l'lilS dcpos i tcd by the ·ice-sheet directly on 
top of the Lockport flolo:;,ite. This till is composed of il poorly-sorted 
mixtu r e: of iir.:vel, bo11ldc:rs, s•ilt, und clay. ·rtic till is of re l atively 
loi-1 rt:rmei'lbil ·ity clue to the cl.:y mi>:turc, except for a '\·rnsted fill" 
lone at the toµ four fcct of the Lockport, in 1·1hich u large portion of 
the "f i ncs" w~re 1-1ashcd OU t. 

ID. 
3 . , / z,r>-

. ;r--- 11 . 

1 Perme,,bil i ty va lu es for these u11co,1sol i · a •s 
arc variable, and ritnfJ~ fror.1 c>:trc:ir.ely lo:·1 less t.ha, 10-2 pd/~q ft 01· 
less than 10· 1 to ·B cm -eG-) fc,r th,: cl · ·o rno,,era · ·o c sandy 
silt m:itcrii:l css th.: n 1 gpd/~q r lc~s th~n 10-:i to 10-2 _ _ ~~f 
cm/sec). I D,_ ':ff", ,..,. fl" tr'M r~ /¼ ~~-

llri 11 i 119 ,, nd c:::ca,•,:t1 on proyr,,m, conduc tcd hy Cones togu-1:o•,ers and 
Ci.1lsp<1n indicate .:i sc~i-:::nce: or materia l unC:crlyin9 the site, as depicted 
in _Fi .Y!irs . .i-
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V. f"icl<I J 11ves l'i ,;,,:.. io,,!. ····- - -- --·•- -- -·~ .. ----~. 

A. J.~~ • .i• "!1!._ g.J'.!".<!9.!'il; t:o s;:m;) 1 i ng . 11as conducted c,n tj .O..:J .~! $~'1_~i,£1. ,l· · 
the prcl ·i1n·inary sitC? inv~s'Lig,,lion made liy Hart f,ssoc1ates in Januai ·y, 
1978 Gue to hli%z,:rd conditions. llo·,:cver, a ~iJmf,lin9 progrum 1·1ils de­
signed according to th e d,:t.:: needs of P.c!rion II [P/1 ,,nd llYS DEC. Th.e 
progra m was conducted on June 7, 8 and 9, 1978. 

·r1ic field pro9r,1m l'las undert,1ken to cr.i1mi ne th e extent of contami­
nilnt rnigr,,tion frc,;n the C,~r:,~1 through tllr: shallo1·1 a<p.iifer and into the 
_s,nvi r c, ;110:!!ll t:., I\ to til 1 of 7 a119c1· holes 11ere comp I e teo and gr0und·.-1a ter 
sam;>les were col l ectcd . S::rfa ce 1-1ate :- 5<::::ples were also collcctc:d. 
Locat ion of Silmplc points arc shoi·:n in l'igu rc 5 c:nd ilnalytical results 
arc present ed in ~.!,>le 1. - -

The po:•1er dri vcn auge:- used in th.? dri 11 i ng had a 5even horsepo•,:er 
gasoline engine, a flexible drive train 1-;hich · 1·1.:s nine fe et long, and 
two ,H1g.?r bi ts, one 6 i nchc,s and the c,th!::r 9 i nch.?s in d·i ,1meter. Three­
f ect long extension rods were attached ilS th~ dri 11 i ng pro 9ress e<l. \•:hen 
1·:i\ter 1·:as struck the holes 1·1erc drilled illiout 1 foo t past t he water 
table l>ound.iry. T110 c,f the holi,s did not yield 1·:atcr . Dril'ling storir,ed 
1·1he11 hard red cl ,1y 1·1ils re ache d l>.?cilusc the auger coul d not pcnctrilte 
this l,1yer. The drill hits were cleaned after ci!ch hole. 

Drilling 1·:it h the au9er shc,,•1?.,1 thilt th ~ dcnsl:, rec) c:lil.}' lilycr began 
ilt 6 to 7 fe e t h, :low l.:nd surf, ,c:e. At,ove li1i1t lilyer l'lil S i1 rel at ively 
pen;;e:abl.c Wilt.e>.r l>c-:,1rin9 layer of sanely cl,,y to cl,,yc:y sand, 1·1hich 1·/ilS 
cl<:tcr ,nincd tc, be frc,:n one to th r ee fc,:t. th ·ic:l:. H(:uv·ier gril.v-brc,;•111, 
silty clily ovcr ·1ay t he 1-1,1tcr be,,ring l«yci' (2 to 3 feet thick) <1nd above 
tiiis li,yer c,f fill c1nd soil ext.e nded for ajlpror.ir:,~tely ?. fcc:t. In 
scvcr,,1 loc,1t.ions, sc,1 id l'lastc fi' l l l'lilS encountered l'lhich prevented 
augci·ing ill th~t position . 

. Sc1mples were tal:en t,y lo :•1ering a clean s,,mplc bottle on a line into 
t ile hole . The l /7. liter samp 1 cs 1·.'ere fi 11 c~<l, brought to the surfilce 
where the first s ilmplc 1·ws discarded in ord !:!r to rinse the bottlc, 
101·,ercd ilnd f i 11 i:!d again. The cc,ntents ,~ere irnmedi a tc ly preserved wit h 
2 droj)s of conccntrc1ted Sulfuric Acid (tlz S011) and th!1n placed into an 
ice chest \•1here ii tc mperc:ture bc:lo:•1 110 Celsius was maintained. The 
s,1rn:i 1 ts 1·1ere tranf, fcrrccl to York P.csc:arch Corµor,, ti on 1 iJbor,:tori es for 
ilnaly s is. Results of th!? ,:nillyses arc: pre,entcicl in Table l. The samples 
were initially analy1.cd fo r Totill Organic Car!Jon (TO.CJccirotent. T1·10 
s,unr 1 cs 1-:hi ch had the 1 ,,rges t TOC Vil 1 ue5 1•;2rc su sc quently ana lyzc<l for 
chloriniltcd or9c1nic!>, using il yas chrcinwtogrilr,h 1·1ith a ·fl c1me· ionizatio :, 
detector. The retention ti r.:es of one of th!? 1,rcdorninc1nt pc,1ks in the 
chro ;;1~t.ograph su\J!J!!Stcd the presence of 1.2,li tric hlorol>enzcnc or other · 
chloriniltcd aro,,iiltics. The: report fro:n York Hcsearch is included in the 
l\ppc11dix for reference. 

\ € 
ll. Rcsul ts. The ilnalytical results indicc1t1! that a concentration 

of up to t:'01ip:;i--trichlc,ro~en%en<: is- prc:srnt in the surficiill ground1~,1tcr 
1•:cst. of t he l.ovt- Cilnal. The r.;igration dista!'ICC and the concentration 
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!iu1;•.:ie r~, l.ucal iv:; /, f111,1 lyt ical l!t!~ul Ls on 
Till:cn Junc 9, 197H, l.ovc Car,u·1 Vicin •ity 

FC!IA 
JI ,_. 

001 

002 

003 

004 

006 

oo, 

010 

011 

012 

York 
~ ,, 

21791 

21792 

21793 

21794 

21,96 

21797 

21800 

21806 

21801 

TOC 
~fl 

+ 

52 

112 

129 

36 

34 

+ 

132 

I\?. 

TCl!l * 
p;,m 

50 -80 

!:'.0-80 

::>t1,np1P.!, 

Loca t ion ~-- --
Buffalo Avenue, due South of 
Love Cc1nal 
Frontier five. at 96th St. 

Hheatficld five. at 96th St. 

Read Ave. at 96th St. 

alack Creek at 96th St. 

Black Creek at 102nd St. 

Head live. & 97th St. 

Fron t icr /\ve. F, 9lth St. 

Hh2atficld /\ve . at 9lth St. 

* 1,2,f, - Trichlorobenzene 

+ Saturat.c:d Clc:iy Samples, ntit c:in11lyzcd since other d;:ta indicatec1 
con ta ;-;1i nut ion. 



1·,111\1e !>u,19!!~l Liial il l,,r! tC: 1c~aclwtc rli,m~ <~x·i~t~ 1-i;:f-l or th!! Canal . 
Further ~,,1;iµli119 a11d ,,n,dyticill work shou1cl t,e done to ful"ty as ses s lhe 
extent of tl1is plun1e. 

Toti11 orgariic carbon c;oes not 11eccss.:irily in<lic,1le the presence of 
contamin,,nts. It is a pr(,liminilry indicator of the presence of orgi.lnic 
r.iatcri.il in th!! Silmple and suggests directions for further, refined 
«nalytical 1-1ork to detect organic chemi ca l constituents. In ground-
1-mter 9enerally, TOC is expected to re main below 30 r.ig/1. Values obtained 
in t his <1na1yt·icill effort of ·roe indicate that more or9,1n ·ic material 
th an norm.:il 1·1as found in ~<ic,tl surficiill ground,-1.itcr. Further unalyses 
indicuted th,,t a chlorinated hydrocarbon Nils present in those two sa111;iles 
\•Ii th tl:c hi ghcs t 1 oc Vil l ues. 

A sum,n~ry of resul ts from oth er anilly lic.:l studies (see /\p;:icnclix) 
sho, -,s the 1·inks among: 1·:astes in the C.:na1, ponds of materials on-site, 
con tt11;ii n,,nts off-site on the surf,,cc and in basr.r.ien ts and contarni nun ts 
in th e groundwater. Che11ric.als arc in suspensjon or solution in the 
ground1·1il ter cnvi ronm;,rit , ilre movi 119 fro;n the Canal ·into the environment 
and ure c,,using cnvironm,,nt:l and health iinpucts. 

The contamination of the shallo..., ground1·lilter poses a si9nificant 
problem . Since. the 1·1ater toble fluctuiltes and often comes up to the 
surface the conturn·inunts ccn 11ri9rutc l,1terully th,·ough surficial strata 
and ulso travel ilS surf,1ce runoff. In either m~nner, contarninunts can 
be c,,rried to se, ·iers and cJ-istr ·ibuted ov<?r the y1·0.i11d surf<1ce . Continued 
hum~n e>:posure to the chem'icals can thus t«l:e place. The· r.,igr,,ting 
grounch·i.1t.er 1•1ill carry thci chemicals ·into l,ase ruents of homes Hithin the 

·extent of the lc,1chate plume . Volatilizatio1) of contaminants ir , b,1se,nents 
co11ld continue, r<isult.i119 ir. hilzards to hci!1 th. lhe spre;id of r.ont,irnir,i!nts 
in the ·surface ,111d near surf,,ce env·ironment incrCi!$CS the risk of c>:pusure 
ur,d the tln·ea t to human hei! 1th. /1~ l or,9 ,,s cl!cnri ca 1 s rc:aa i r, in the 
surf i c i a 1 9rounch·1a ter zone, they 1•,i 11 r0se cont.::ni nut ion rrob 1 ems. 

C. Ground1•1atcr move,~ent. /Is a result of this potentially 
expanding ·r,roh"'Cc-.:i;·-rntcrr.st-iias focused on the r.iove::iQnt of contaminantcd 
9r<1und\·1ater m·1,1y frnm the Love Cilnal lilri:lfill to ne ·i11i1borin9 properties . 
The information collected d:iring previous investi9ations and from the 
sh<1l lo•.-1 ilugering .ind water s«niµl ing rroiwam conducted b_y Fred C. llilrt 
J\ssociutes suy9-::st i! hypothesis of ground:•iilter migration, 1•1irich should 
be vie\'lccl ·in c<,nsideriltion of the fol lo·.-1i119: 

1. The clilyey cover inst,,11ed on site is 11ot continuou~ and 
t.h(:reforc docs no~ prov ·idc n conti11110;1$ imjl(!rme,,bie cover . 
Thicl;ncsses fJCner,,1 ly vary fro,~ zero to four feet. An average 
infi .ltr,,tio11 villue cannot be 1:no:·m without testing. lhis 
infiltralion viilue is useful to deten:iine? c1 groundwoter budget, 
and the qu,111tities of leachate gencral'cd. 

2 . Pcrm(!ilbi 1 i ty of the upper s<1ndy s i 1 t layer is as yet un.:sscssed 
through lab or f i c: 1 d tcs ts . Ho:-,cvcr, the eilSC of ,.,,, tcr en t.ry 
into i!UCJ<:r test hol es drilled by Hart Associates, ii$ 1•1ell «s 
obscrv< :d soil te>:ture ~uggcsts rcliJtively high pern1c,1hilitics. 



1Ju1· ·in9 the ti111c lh,: cJ119tr holes 1·1ere instulled, field personnel 
att.c1;iplcd lo h,iil the hol es dry, howev~r, 1-1uter entered the 
holes too quickly to cnul>le th i s . It is thus suggested that 
pcn;ieabilitics arc greater than 10-5 cr.i/sec. 

3 . In a flat tcrroin such as found in the Love Cilnal area, ground­
\'l<ltcr gradient is lO\'J ar.d direction of sh;;illo1 ·1 ground;-1.:iter • 
tr;;ivel cannot he thoroughly assessed 1-iithout inst;;illation of 
adcli tional shullo: ·1 auger holes. 

Hith these provisos in mind, the ·follo: ·iing evaluation ·is provided: 

1 . The general i zecl reg i on:11 fl o•.~ 91·adi en t of the sh,: 11 o•.1 groun<l-
1·1a ter is 1·1esterly, resul ti r,g in 1·1'"st1·1ard movc:ment of contaminants and 
co·nscquent manifestation of problc1~s in basements of homes to the west 
of the fill. Datil ilvailable at the ti;ne of FCHA field studies suggested 
1·1esterly flow of grounch-;ater resulting in the focus on examining the 
extent of contamination in · thut d·irection. All field data available to 
date indicates that tiie gro-:nd·.,ater gradicnt is very 101·1. The 1·1a·ter 
table may periodically be slightly higher within tl1e fill area than i11 
areas to the cast as 1·1ell ilS the \'iesl. Such a situation could reflect 
greater local su1·ficial permeability of the fill than adjacent areas and 
may occur during, or shortly il~ter stor;:i events. Even a slight "mounding" 
of 11c1tc:r 1-,ithin the fill could result in 1a·igration of contarninants in 
all cl'irectioris·from the fill . That poss ·iu·il ·ity ·has not been fully 
exp l 01·ed. 

2. Tile 1-1,1t(•r toble is apporc:nlly at h·igh(:1" elcv«tion thun the 
polr.ntio;~etric surfuce of the deep uquifcr; thus, over ii period of t ·iinc, 
vertic,al sr.ep«gc of ground \'mtcr can occur through rel 11t·ivcly impermeable 
stratu, such as the clay, found ,1t approxim,1tely to 40 feet in depth. 
I t is very poss ·it, 1 c thc1 t cont,in 1i nc1n ts have sc~pc-d through the clays und 
may be found in the bedrock aquifer. It is also possiulc that the clays 
vie re totally breached by C>:cav;i ti 011 of the canal , thus providing reudy 
access of cont«min,1nts to the bedrock. As Hell, there mc1y 1,e permeilblc 
zones ,-,ithin the clay , «llo:•iing latcr,11 migr;ition of contamin«nts 1·rithin 
the "/ to 40 foot · depth zone . These possibilities require further investi~ 
gations . 

The State plcins to install dc:eri 1-1ell(s} to examine lithology, and 
to assess the chemicul condition of 1·1c1ter in the bedrock aquifer. 
B«rring i nordinilt.C clel«ys in in1plcn1ent;iting this prc,grilm, FCII/\ 1-iill he 
present during drilling Oi>C'riltions a11cl proviclc an appropri,1te update to 
this report. 



fl . .~i_L_c_!~!C_<;m: _. l'revious section~ have clernc,nstr<1ted a ::·is:..si_!",:iin.9 
nu.nb~r of serious prob ·lca:s i.tssoc·i«ted 1-tith the disposal of toxic indus­
triill 1-1astes at the Love C~nill site. Specif·icully, thc:sc he,1lth an<) 
safety hilz«rd$ result from subsurfnce migration of hazurdous pollutunts, 
surfilc e migrr1tio n of hai.ardo us pollut,,nts , localized surface subsidence, 
und lo c ,11 i zecl ilnd off -s· i tc uir emiss ions . To mitig11tc these problems, a 
pre, i:,,i :iary e:ngi nc:eri ng concept hils been clcve lo:,ed. In essence, the 
preli min ,:ry ·r cco;;:;r.enclution con5 ·i sts of provision of an on-site clay 
cover, provision of ,in 1:ri1rildient clily bilrrier on the eilst boundary of 
the site, p1·ovisio11 of a tile clrni11 leachate collcctic,n system on the 
do:-1ngr11dient, 
coll ection sys
homes. 
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The ent ·ire site should be covered 1·1ith an i1.1perm;?,1ble clay cover 

consisting of c1pprox·imatcly t-.·:o feet o-f cor.ipactcd clayey ·inuterial 1·1ith a 
maxi:nu;n pc:r,r.eabil ity of 10-7 cm/sec. Th~ clay cover should be graded at 
a miniml;m slope of 3% to1•1ui·ds the outside boundaries of the site. II 
minimu~, of s ·ix inches of sanely loam should b.: placccl obove the clily to 
prcv.,nt the c 1 ay 1 ayer fro :n drying and cracking and to pro vi de an adf.:qu« te 
soil b,,sc for i1 sliort roote:d grass cover. The .clay covcir 1·1ill prevent 
precipi _t,,tion and surf,,cc runoff from in-filtr, rt in9 into the site, 1·1ill 
mini mize toxic a ·ir cmiss ·ions, ;:ind 1-rill provicl.! ,1dcquatc cover for 1-1<1stes 
1·1hich ilre cu;·rently expose::. /\ tot;:il of 5~,0(JO cul.lie y,1rds of clay .:ind 
13,:iOO culJ·ic: _yards of sanely lo,1m 1·1ill be rcqu ·ired. 

Jn~t, .ill,1t ·ion of ,, clily subsurfilce harr_-icr along the c,,st, north anC: 
south llound.:iries o_f t.hci site shoulcl also ·be com;)letcd. Th·is 1-lill divert 
th, i 1·:e$ t 1-1ard 1:1ove;n,~n t of llCi1r surf,1ce ground 1·1ater ,11·1ay from the site 
c1nd 1-riJl r.1inimize ground 1-1.;ter intrus·ion into tbe site, under the uSsump­
t ion of 1·1es ter ly fl o:·1. The cl ,,y harrier should e>:tend into the l 01·1. 
pcrr.re,?bility cl;::y layer b0ncath the sh;:illo'.·1 silty - layc:r previously 
iclcntifiecl. Cased upon curre11t data, average depth of the harrier will 
t,e approximately seven feet . l·linim,11n width of the compacted clay barrier 
1·1ill l>e t1·10 feet. llpproxi1;:atcly 3,700 feet of cl,iy barrier 1-1ill be 
constructed, requiring approximately 6,050 cubic y<1rds of clay. fiqure o 
presents a typic.-::l section through the clay barrier. ----

/1lon9 t.he 1-1estcrn bound,1ry of lhe site, a tile ch·,l"in system sho uld 
be co:istructcd to collect leachutti from the Cun,11, and to create a 
dej)ress ·io11 iri the shallu: ·1 1-:ater table to capture grounch-,atcr from areas 
1-,es t of the drnin. ·1f furth,ir field tests ancl.r,;on·itoring indicate that 
the~ occ 1,rrcnce of a11 on-site ground1•:a ter ''mound" is more f rcquent than 
the supposed 1·1estcrly flc11·1, it may !Jc prudent to consider installation 
of the clrains on both tht> 1-:cst r1nd cast boundary of the site, though 
SllCh ii mc,1su1·c coulcl substc:nti,,i"T); Tricrcasc th~ volume of discharge that 
must be disposed of in an ilppropri;:ite manner. Ti1,:, drain should !Jc 



11

sc:p,tr.:ite from tile surfilc:c 1·:,1Lc:r collection syslc:r.i, _ilnd th!! c:ollc:ctc:d 
lcach,1lc should he clisch,1r9_._: by 9r,1vity, ·if po:;sil>lr., to the adjucc:nt 
City suni tary system for trc:c:tm;,nl ill the City phy5icill/ chc:.nict1l tl'f!,1t ­
r,1en t µlant. Approximutely 3,?.00 fr.ct of tile dr,1in 1·1ill be constructed, 
requiring ?.,i'OO cubic yc1rds of gr,1vel fil 1. The connc:ction(s) to the 
Silnitc:ry system 1·1ill require additionill dcsi9n anillys·is. Figure~ 
p1·ese nt s il typical section of the proposed tile drain system. 

To prevent surface runoff from the site from entering the subsur­
face g,·ot,nd 1·1,!ter system 11r,d the tile drc:in system, und to prevent 
surf ilcc: runoff compl•ications on ,1djilcent pro perties, a surface runoff 
cc,llection sch e:,,:c should ue c;~;.,loyed. Essentially, th ·is requires con­
struct ion of a shal lo·.-1 cl«y-1 i11cd ditch around lhe perii:1P.te:r of the 
site. The collect·ion syst em 1-1ill' route surface runoff from the highly 
impcrr.:<-'uble s i tc surfuce covE:!r to the c1djacent storm systtrn. Approx ·i­
matcly i' ,000 fr. e t of cli'tch l'lil1 be constructed end and connection to the 
storm system 1-1i'll requ•ire installation of at least one catchment basin 
und 200 feet of pipe .. Additional design analyses Hill tie required to 
finalize the con nection dctilils . .fi9u]:c...Q. presents a typical detail of 
the µro;,oscd sur fa ce draina!Je system. 

Dilta collec .tcd by the City of r,ia9i1ril Fill ls inclcntificd approxi­
mately 20 honies 1·1here cont..:.ninilnts 1·1ere in f iltr,1ting <>nd volatilizing in 
cellars in the area of thri Love C,ir,al. Furth(!r investig,,~ion mi)y identify 
c1ddition,1l homeg 11ith this problem. The Calsp,Jn Corporiltion report 
"Ch11rac:tcriz,1tion «nd Abiltc~;ent of Ground HaLC!r Pol'lution from t.uve 
Cilnal Ch~m·ical L,1ndf·ill, tli~£;,tra F,1lls, Me1·1 York" presents a reco:i,11ended 
detc1il for se<>led sump pu;;ip inst;1 ll;i ·~·ions. · For the purposes of the 
fol lo:·ii119 cost ,1nalysis, i L has ueen «ss1m1t•d ' that i!pprc,,:i11:atcly thirty 
homt's ,~,1y rcqu·ire such 1odif·ict1Vions. The seuling of bt1sement l'lillls and 
floors 1·1ith 11n cp::>xy paint to prevent intrusion of c.:ontwn·in;ints mi:_y also 
be ur,;,roµriiltc. Altern,1tivc abatement rnea~ures mily, ho·,1ever, preclude 
thesr: actions. 

ln surrJnary, total C<Jp·ital costs required for the potential site 
decontamination m2asu;-es arc ilS follo:·1s: 

On-Site Hell Construction $15,000 
Clay/Locm Cover l·lith Seeding* $315,000 
Upgradient Clay Berrier $ 32,000 
Downgrad·ient Tile Collc·ction System S 31,000 
Surface Runoff Collec:t·ion System $ 4,0()0 
Basement Se,1li119 S r.1,000 
Further Analy~es, Testing and Design $80,000 
Conti n!jency tl lo;; $ S?.,000 

TOTI\L: ilpprox. ·s-s-rcr,-ocio 
t~OTE: Delivered cl,,y prices assumed ns $4.00 

per cul>ic yurd ilncl delivered lot1m prices 
as $3.00 per cubic yard. 
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:1,;:0!1.?':I·n_0 ,~ t_i i s £!:.d_ J_l_::r._i_t;_c11-ll. _f . ~..s_!_.£_~_ ~1:'.!;!-1 II, !il.lY.s i ':~I.. ·r he· 11ur k 
comple te d to d<1te has prov ·i<icd a !Jt!rt<:ra) outl ·inc! of th e problems and 
potential soluti0ns for th,:, Love Can<1l s ite . lio·,,c:vcr, si9nificant 
qu<int i ties of <lat, , .:re i:S ye t unav,1ilil~le. In that li siht, it is re­
co:r.nen<1cd th at continue d testing ,,nd ar,alysis b.: co:npl ete d in the 
follo;-1ing ,irea5: 

l. Oete rminutio ns of th e e/'.ilCt 1-.ounduric,s of the canill ilnd 
of the extent of 1•;aste der.,osition, p,1rtic ular ly along the 
north ,111<1 south bo•;nd,1ri e s 11here r:iore rec<.:nt construction 
has occurred; 

2. Geo physi ca l invest i !Jil t ion of the ec.s t and 1·1es t boundary 
con ditions to determine th <? depth und cor.s ·j stency of the 
lowe r clay luyers , to <1ssist in design of t he c1vy barricr 
and tile drain syst ems; 

3. Furth er che,iiical identification and qu,111t ific,1tion of chemi­
cu 1 constituents in leachate p 1 ume. 

4 . Further investig at ion of the areal cxtcnt of the downgritdient 
leachate plume, and the investi9a t ion of upgra<lient inpt1t into 
Can,,l; 

. 
5. Oeter min,1t ions of the ·in-s·itc soil permP.,11.iility a1·ound 

Canitl in both the surficial and deeper luyers; 

c.. Further iln,1lyscs of polentiill mitigative mcc1s11rc:s including 
sul>stitution of a cl.iy b,,rrier cast of the ca11.il 1·1it h a t ·ile 
drain, us reco:;:m:,nded fur the 1·1.:stern bound.iry, fc,1sibility of 
lea chute s torcJgc: and coll cct ic1n, requirements fur adjacent 
ho;nes bilscment scaling, etc.; 

7. Analyses of potential hc,al th effects of •identified and yct-to­
be-iclentified leachate constituents; 

,8. Oeterminat·ion of poss ·ible deep aquifer cont11min<1tion i n con­
junction 1-1ith NYSDEC 1·1ell drilling program . 

9. Prepuration of prel·irninary plans, oullin<:! specific ations, and 
a cletailed cost estimate to be followcid by finul pl<1ns and 
specifications for actual implemc:ntation of the mitigation 
program. 

During and follo~·1ing site dcconmissioning, a testi119 program should 
be established to mon·itor on-site conditions and changes in the extent 
and severity of the cont<1r.1ination problem. The monitoring program 
should include testing of both the sh.il l o:-1 and deep 9round 1·1ater aquifers 
both on-site and off-site ilt rcpresent<1 t ive locations. The monitorinf) 
should initially occur frequently, ancl should cont int,c until substant ·i,,l dc · 
crc,iscs in i dentified toxic poll11t,111ts h<1ve been recorded for an ex-
tendP.cl period. 
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/\PPEl·iil 1 X A 

LIST OF l~MO'.,H-i conTAMJN/\NTS 

Chloroform 
Benzene* 
Trichloroethylene* 
Tc tr,1ch l oroe thy l cne·>: 
Toluene* 

Ch l orobenzcne·k 
Chlorotoluene 
Xylene, isomers 
Tri ch 1 orobenzcne, i so:ners* 
Dichlo1·obenzene, isomers* 

Tri ch l 01·ophe110, ... 
L inclane* 
Pentachlorobenzene* 
Trichlorotolu~ne, isomers 
Tctrachlorotoluen~ 

Chloroben:!uldehyclc 
Oichlorobenzalclehycle 
l , 1- Oxybis methylene, b·is b(:nzene 
1, 1- Thiobis methylene, bis benzene 

n i rne thy l butane 
flexi! ne 
Methyl cycl open tune 
Cycl ohexi!no l 
Benzyl Chloi·ide 

Methyll.>enzoate 
Dichlorotoluene, iso mers 
Tctrach l orobenzcne 
Oichloroethylene* 
Curbon tctruchloride* 

Pentachloroethane* 
Pcntachlorobl1tadiene 
l, 3- Hexachlorobutadiene* 
Uror~otoluene, isomers 
Bro~ocl1loro~oluene, isomers 

Cliloronilnhtalcne isomer* • 
· l, 2- lli ch l oropropane* 
Ct,lo1·ob~nzoic Acid 
Hexylbenzoutc 

* On EPA list of To>:ic Chemicals as per Consent Decree 
flllOC vs. Train. 



APPEt·lDIX B 

SUi·i~·l!\RY OF /\CT IOt-~S 



}u;:;::ia_Q of fictions T,i::en 

1930 IS Cnnal purchased by flooker Electrochemical Cor- · 
poration for use as a chemical 1•1aste landfill. 

July 1953 Hooker sells the Love Cunal to the lloard of Edu­
cation City of tliagara Falls . 

1970 IS Residents comp 1 a ·in of cher:ii ca 1 srne 11 s, fumes from 
Canal and in base;aents. 

1976 U.S. Environmental Protection Agency (EPA) deter­
-mines . that the rte11 Yori: State Departr.ient of Envi­
ron;r,1:ntal Conservation ' (NYSDEC) has jurisdiction 
over the Cana 1. · 

l 0/76 Resource Conservation and Recovery Act (RCRA) passed 
giving EPA authority to control hazardous wastes. 

1976-77 U.S. Cong~ess1nan LaFalcc (D-lliagara Falls) presses 
for federal funds to clean-up landfill. 

Early 1971 NYSOEC l'econsiders its role, estimates 3 year legal 
· battle under State lil1~ <1nd requests El'/\ assistance. 

4/77 City of llitlgara F<1lls h·ires Calsp,,n to perform 
r·esearch s tucJy on poss i b 1 e solutions. 

9/77 NYSDEC/OOH conducts ~a,~~ 1 i ng of surf <1ce 1·1a tcr. 

12/77 IIYSOEC takes additional 1·:atcr, soil and sludge 
samrlcs from the Love Canal . . 

12/77 EP/\ Administrator Costle susoends EPA involvement in 
incid ents of discharge of noi1-removab 1 e hazardous 
sul>stances due to the unresolved issues in regu­
lations of licbility and p(!nalty discriminators. 
llo\,;ever, Costlc said that a r.ionitoring study 1-1ould 
he conducted <1nd section 311 Rcgu l at·i ons 1·1oul d be 
p ro::1u 1 gated. 

1//8 Fred C. llcrt Associates i.lnd [Pl\ Office of Solid 
Haste travel to Buffalo and ili,,gar,1 Falls to attend 
research kick-off meeting ?.nd conduct site visit. 

2/78 El'A Cont.r.ict tlo. 63-02--?.76'f detects a large range of 
chcmica)s in air of basements of homes. 



2/78 1.ovc C,n1ill su r.;p :::il1::9lt!S sho,·1 hi~1h concentrations of 
sc:ve1=a1 contarninants. 

5/78 Conestoga Rovers /;ssociatc:s hired by the City of 
tliagera Falls to perform geohydrologic study for 
dcvelo? ment of short term options. 

G/78 NYSUOH declares a Health Emergency around the Love 
Cana 1. 

G/78 Frc:d C. Hart Associates perfoi·ms shallo1•1 aquifer 
analysis: augcring of shallo1·1 v1ells, collection of 
Si1mples and cl1emical analyses. 

6/78 Presentation of Conestoga-Rovers Report. 

6/78 IIYSDOP./OEC complete full scale air studies. Health 
and cpidimeological studies performed by NYSDOH. 

7/78 A mc(.>ting of all participi.lnts in Love Canal Project 
was held at tlYSDOH offices in Albany to discuss all 
available data and to critique Conestoga-Rovers 
Report. Participants also disc11ss range of solutions. 

"/ /78 . A meeting \·1as hC!lcl 1·1itil IIYSUEC Co,nrnissioner Elcrle, 
1-1ith r:c:gion ll EPA represcntat ·ivcs Eric Outv,ater and 
Hilli~ ra1 Libr·izz ·i, \·11th llYS!!EC representatives Dr. 
Leo Hctl in9 ,n1cl Hoi.Jer.t Coll ·in ilnd v,i th Fred C. Hart 
Associctc:s to discuss long-tcn:i solutions to the 
Love Canal i11cidcnt. 



J\PPEt-!DI X C 

pLJgL IC tlEAL TII L/\l·I f,~·lEtlDi·lENT 



<: • c,.> ' l.cgislnt i vc Intent ...,ect:1.on 13"'.. 

Section 1336 Cont ract$ 

Section 1338 Power of the Com·nissioner - !::,:?(!rz~ncics 

Section 1389 Reports 

Section 1385 Legislative Intent 

Sites foru:erly O?eratcd as landfill to ciispose of toxic 

substanc.:s arc e~:posing t_he citizens of the State to unnecessary 

hazards the duration and extent of which is unkno,.n. To · cleveloo • 

a plan for the alleviation of these con<litio:-is, it is necessary 

to conduct a study t.o dctcrl!!inE< the such hazards . The 

potential hazard believed to exist at a spec ifi c landfill site 1.n t 

County of Niagi'!ra h,,s p·cccipatcd the ncc<l for i. :~;1cdiatc ;;.ction to 

authorize the Department of Health to ·und(!·rtake< such study ;,.nd to 
. 

conduct a pilot program to evaJ .uatc th e effect of individual correc 

systems in effected resilcncGs. 

Scctio:-: · 1386 D:.!tict- of the Coir;.::;,.issior:cr 

The Cocr-s"!!issioncr of Hcalch shall conduct. a study of both the 

long and the short' . tern effect:; of health haz:>..rds a ·!:isociat:cd. \,ith 

exposure to tc:-:ic sus tances en.:inat.inr, f x o:;1 c.!rtain landfills. 

Section 1387 Contr11cts 

The Co=issio~cr of !icali.:h is i'!l,th:.iri;;e<l to enter into cont.1 

nnd 

soec.if:i.c hazard perforr:i the stucy hcr<:in d:ircctc:<l to allcv-I.atc th<! • 

~1 .. ri , ..... ~kc . .,.r.: t•'lnr~""o -, ... ,, l ie wl,ich the general pl!bl .ic u , ... :n .;, . . v - - ~ -·-··'-·'-- , . . ,:; _ -
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In casu of i;r:::,,t .ind i1,,;:iincr.t !)i<ril t:o the, health of the 

gene~al public fro ,n. such hazards as isay be i<lc:1ti.fied as resulting 

from exposur~ to toxic substances c~ana.ting from landfills , ·che 

Commissioner may declare the exi.stenc~ of an em~-.::-gency an<l t~ke 

such meas ures ar,d such acts as he 1cay deem responsibly nacessary 

and propar for the preservation nnd pro: e ccion of the public heal t h 

Section 1389 Reuorts 

The Co~.;;aissioner of Health shall make an initial report 

to the C:::ve-::nor and the Legislatut"e on or before Sept:ember 15, 1978 

of the progress,an<l a further report to the Governor and the Legis] 

on or before April 1, 1981. 

Tire: stun of $500,000, or so rnuch thereof .is may be nccessar: 

is hereby approprintecl to t:he Deparcm,:,nt cf Health from any rnonie 

in the State Treasury in the Cener~l Fund to the credit of the 

State Purposes Fund not otherwise appropriaccd for its expenses 

including personal services, maintenance and operation in carrying . 
out the provisions of this act. Such monies shall be made. p.:iyable 

ouc of the State Trcasurery after audit hy and on the ~-1arrant of t 

Comp tr,:; l lcr u:=;on vouchers certified or appoved by the Co .. ,..1issione1 

of Hc;?.lth. 

Se·ction 3 

-.1h1.·-: ~cc sh·ll t-'·c c"fe-~ 1.-·-·•·'· · · ,a~e1,. :_,;: <1, c! 4!: -. &, ~L ;,.: ,1~•.,:._ l,,... •-J. 
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AGEllOA OF PROJECT GROUP MEETiflG (7/14/78) 
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I. 1ntroduction of All l'a!\"ti<.:ip~nts 

ll. }{cport on l-~pidecniolozic Survey of L~ve c~~~l l~csid:?nt!; 

(a) 
(b) 

Available 
Ad,lit ionnl 

data Vianna 
infora,ation likely to be availublc by August 1 

lll. l'.cport Oil l,ir Samplin 6 of Love Canal ho:i:es 

(3) 
(b) 
(c) 
(cl) 
(e) 
(f) 

Basis for selection of indicator or~~nics 
DGscription of S.'.:!iilf,ling proccdu-.:es 1,.. Ric ha r<ls 
Presentation of data j Bush 
Survey ~..:>n:itoring data S. Kir.1 
Conclusions 
Remaining qu~stions 

(i) eir levels in .adjac?nt hou~es 
(ii) effects of changes in season, "'e;:ithe-.:, 

N. Kim 

ctJ 

llusn 
Richa::-ds 

IV. Sui;,p Ven ting Design - Calsp?.n ~odifict:tion 

(a) 
(b) 

Current ratic,:'lalc: 
Rcco;;,,n~ndcd vcntini 

l:PA l.ibriz;:i 
DEC - llctlinz 

for. vcntin,; 
procedure 

V. :rred C. Hart Studies 
' 

(Librizzi) 

(a) 
(b) 
(c) 

Nigrtttion 
l:'.xtcnt of 
Additionnl 

;i.ncl infiltr:1.::ior.. 
ari:-.i involved in 

,:ork~cope being 

cxtc:nsion 
l~nclfill 
explored (H«tline & Librizz.i) 

VI. Co~ments on Rovcr.s Report 

(tt) 

{b) 

l\C!~d for <!dditional cnviron;ni!nt:il d~L:i for 

}:\·A - 1.ibrir.zi 
DEC - li.:tling 

l.irn•ttntion of rcr.i.:dial pl:!n tc, Sou~h portion 

f.PA Lihr.i.,.zi 
DF.C l:c, l lug 

cngin£:~rin,g, plar. 



(cl) 

Ei',\ - 1..ihc l~%l 
l>i-:C •· He t l 'ing 

Rc:~p:,n::;c: c,f Rovc:-s t.o <.:r.itic1u~ 

VII.. Curl:cnt l!l:1~t:ic~ T,nll~ plan for re,a~di.;!l ::;ii.:c ;lc::.io:\ 

(a) 
(b) 

(c) 
(d) 

ltYitietion of engin~eri.~~ d~sign l~ovars 
Tim~ t~blf'.! for initintion ~nd co:;\plction • of site 

activiti~s Rov~rs 
Leachate <li~posal Cliffor.c! 
l:' c cc 3 u t ion::; o=-i. site to limit haz.zr<l to residents 

clurinz trc:nchinz, etc. Clifford 

VIII. Identification of cl,c:oical materials likely to be p.cescnt in landfill 

(a) 
(b) 

ti'foi:ts by liookcr 
U. S. Army <lisclaimei: 

Ventry stntc~ents 

Hooker 
lv<elrod 

IX. Public pi?rccption of hazard and rc,o;,di~l ac:ti.vitici; Clifford 

(ct) 
(b) 

Puhlic m~r:::tinJ to present ne•., 
Discussion of rc:,:c,,di;,l activiti.:i; 

<l:tta 

X. Prcpar,,tivn of fi 1';,} rcl)ort for Cc,·.•,,rnor. 

(a) 
(b) 

Assigned 
Datn for 

xcspoa~il,ilitic:; 
sul>:ni!'sion 

XI-. Sc:heclulc ne;:t mcetinz 
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ANALYTICAL RESULTS OF SURFICII\L GROUND 1-11\Tf.R S,l\i0iPLlNG PHOSR/\M 
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One l ttH;u-d, l)ri, •~ - S~:\mfot'1. Conn. 0&901 

C:ERT:CFIED REPORT TPJ\NSl'-UTTA L . 

DATE Sf.NT:_ J_u_1_y_1_1_,_1_9_7_a _____ _ 

l-IETIIOD: ___ F_ixs t_c_1 ,_1s_· _a_i_l ____ ___ _ ______ _ ___ _ ___ _ __·_ _ _s_M ____ _ _ 

co:-u>ANY N,\NE /\l\'D ADDRESS : __ F_r_c_d_c_. _1_1_a_r_t_A_s_s_o_c_i_a_tc_s ________ ______ 

527 Madison Ave. 

New York, N.Y. 10022 

ATTEN'TION: __ J_im_._ R_o_d_g_e_r_s __ __ ___________ __ _______ _ 

REPOR'£ NUMDER : ___ - 9_~_, _ 4 ____ _ ____ 3_ _ 59_-_o_ __;l\D l.JlTIONi\L COPIES, _____ _ 

DISFOSITlON OF UNXTS: _______ __ ______ ·---- - ------~--

D.11'£E: ___ _ , _ ________ _ _ 

NETHOD: __________ _ _ _ _ ________ __ ________ _ 

Cc,p:i,:.,s of t:his report and supporting The .obovc rcferc ~nccd re{'ort is cnclos~,cl. 
files in 1:hc event they ure required d.i t.i will bre p e·rmanently rc·ta ined :i.n our 

f.or futur .c reference. 

If there are uny que stion!> concerning this report, pJ.eusc do not hesit;:, ·tc to 
contact the writer. 

Naturally, as ·in the past, our staff will be pleased to quote on uny' :future re­
quirements you muy h;:,vc. 

Very t-ruly yours, 

YORK REST::.IIRCII CORl'ORA'£ION 

·I -· /]/ 7 f - /' 
_;, ?i .. .-4\,l,. 7-r-l (.;\..• :'\....__, ~ ,-;._{, 

Ku thryn }(. 1·1,ihl, Manager 
Lal>ora ·tory Services 

Serving Science ~nd Industry Since l!J•il 
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t t.viro nrn;,.:;,~i11 C:on t,ult~nt!. 

3-9559-04 Freel c. Hart /\ssociates July 11, 1978 

Vnriout: water samplcs 1-1erc t a ken in Ningara, N.Y. by 
Mr. J. Roclgers of Frccl C. Hart J\s s ociat: c s. '.l'he snmplcs 1-1ere 
submitt"'d t o York Rcs e« rch Corpora t ion Luboratory and n 
'prcli minary a nalysi s f or totc,l o r gan i c cnrbon wa s performed. 
The r esu lts of tJie nnalysis .a r e listed below: 

Sample No. Total Organ i c Cur bon (p pm) (•.roe) 

21792 52 
112 21793 
129 21794 

21796 36 
31; 21797 
I; 2 21801 

132 21806 

The sarnplcs "'hich hild the h i ghest 'l'OC v.ilues, ~ • s :.!1794, 2l!l06 
were further (!Y.,,mincd by Go.s Chroraatogr.iphy. ,Jlr 5 ul al:iquots 
of the sumples were in j ected into a lle,-,lc t t-P;,cknrd, Model 
5734A C.«s Chro:-:\atogruph flame :loniz<1tion cle?tec:tor unc1cr the 
following conditions. 

O.l'ic 51'-1000/Carbopack C, 6' x i/8" S.S. Column: 
Colurnn Tempernture: 125° (t,') to 1900@ 8'/min. 
Carr:i.cr G;is: lie @ 7.0 ml/min. 
Detector 0 °c: FID (A) @ 200cc 
Injector@ 0 c: on column@ 2506c 

11. qualitative st.indare consisting of water spiked with approxi­
n\iltely O. 008% cach of Benzene, •.roluene, and 1 , 2, 4 trichloro­
benzene was prepared for comp;,ritive purposes. 

Scans of the two sam;:>les indiciltecl major pe.:iks in the region 
of 1,2, 4 trichlorobenzene. No ben,:enc or toluene wns 
detectable. The pea!:s represent n concentration of approximately 

• 80 ppm . 'l'he scans generated during the st:uc1y are included 
• for your rcf.crcnce. 

Additional analy s es on the samples will be pcrforl'lled pentling 
your review of the da!;.i sul:>mittccl ancl your instr.uctio"ns for 
pilrameters to ilnalyze . 

York :Hesearch Cor:ocra"'t:jc1"") • 
0111: flc:~c;,sch Ur.vi,, !-it ,,mforcl. Conr ,a~,i~ut ClG9 CJ5 · Tcl~rhonc : (?.U3) :i25 -1cli'1 • ·rvvX: "/10-1\71\-391\7 
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!.161 ?SO s 

"/M, s 957 ·- 1,2 
s 953 -,3s 

9,\9 7.54 s -
- . Not done -,:10 9<5 • 1l6 
~ $ 9•1 - 72?. 

937 :..~ot d('lne 718 
:-lot Jone Not done 71• 933 

710 -$ 929 
70~ 

925 • 700 
921 s 697 . 696 

$ 9) !> Not done 692 . s 91 1 t:ot done ~S& s 907 tiot done 6SJ 
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51•1 
$10 
506 
S02 
496 
1194 
'190 
466 
11~2 
476 2s 
4 Jf; s 
•GS 
11(10 • ,1 Sit 
446 
<MO ... .. 
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:, -,\J9 .,n -· 
,!}$ 

s HO 
·t (J,1 

~00 
.__ Scolc 

N -- .. ~:_· ----
Al s indi <a: •• sump ----- 10~0"10:k "· b 3 

3a r araoh o f Cont amina nt Co11c4n t.r il t icns 1-1g/» 
Not to Sea I t- .. _., ···· · - ,. _____ __ __ - - --h _ - - - ·-

Detect~ d in ~Qf'leS 1,e.i,· th e l.ove Car.ill -- - ··- - ··- -- -- - ·· 



Nun1hers, l ocat ion & Ar,alyti <.ul Kt>Sults on ~,w:plc~ 
·rnl:en J11nc 9, 1978, Luvu Canal Vicinity 

FCHA .. . r. 

001 

002 

003 

004 

006 

007 

010 

011 

012 

Sample 

Yorf. 
M .. 

21791 

21792 

21793 

21794 

21796 

21797 

21800 

21805 

21001 

TOC 
r.ig/ l 

+ 

52 

112 

129 

36 

34 

+ 

132 

42 

TCl 8 -;.• 

Q.2.0 

50-80 

50-80 

Loe,! ti on 

Buffalo Avenue, due South of 
Love Canal 
Frontier Ave. at 95th St. 

!·lileatficld Ave. at 95th St. 

Read five. at 96th ·St. 

Black Creek at 96th St. 

Black Creek at 102nd St. 

Read Ave. t..· 97th St. 

Frontier Ave. & 97th St. 

Wh2atficld Ave. at 97th St. 

• 1,2,4 - Trichlorobenzenc 

+ Saturated Clay Samples, not analyzed since other data indicat£d 
cont.-:mi nation. 



\1; • i! ... .. .. ·----OIVl~IOII or- 1. /. UO?.ATOl!ll:~ /,Ill) Hc~l;A HCII II •· .. . .. , ·---____ _ 
(;~~ 

It\ Ef,\OR AND U t,\ •tire .. __ _ 
I :ovcmbe r 22, 1977 file __ _ 

Tn: /.Ir. J . llc,:,chcr, Encon Ouffalo l!egional e\ 
From: Dr. R. 0-~ll ' Acqua and Dr. A1·t llicharcls \ -~ 

llycl<: P;,rk (flool:er) anti Cl1<:~1-Trol Samples - 9/'2.o/77 

\'!<: h~v e obtained pr climir,ary -d-)t a on the llookt•r Dnd Cht•m-Trol sam;>l<!s as 
sub mi t ted by your office. Jhe •iu<:ntification of each (collected 9/26/77) 
is as follows: 

771701099 - llookt-r (llyde !>ark Landfill) CVlvert Northwest Property Line 1010 

771701 l 00 - llool:<:r (Hyde Park Lanci fill) Ditch llorthwest Propc,rty Linc 11<.lj accn 
to Fence 

771701101 - !looker (llyde P;,rl; Landfill) CQnduit t!ortheast l'ropa-ty Line 1020 

771'101102 - Chc:n-Trol South Standpipi, Landfill Ii!:> 

771"/01103 - Ch,m,-Trol ·,o ft. South and 10 ft C:;,st of South Well 

"/7170Jl0il - Hooker i>onc! in Y;u·d at 460 99th St. l:'>l::. 

l}ccc1u ce of tho com;.,lc x n\l turc of tlic se ~~1n;,l ~c it wa ~ decided that " quul i tilt 
scrct·ning ·rroccdurc would be <:<,ployed by using 9;:s chromatogra;:,hy-,nass spect1 
metry. 11,us {);·. Oy;nersl:i 11nd Mr. John Hankir, r,rcparcd either hexane cxtr;,cti 
or eluates from a "r ,trip;,ing" adsorbtic,n rc~in. ·11,e~c <:xtr;,cts and eluates 
w.:-re th!)n subject-::d to 911s chromatc,9raphy-111ar.s ~p!>ctroscc,py. The fact that 
som~ compounds ,,re not rcportl •d which you inay er.;:,ect to be present in these 
prep~r"tion:; :reflects only that the n,<1ss spcctro:::eter may not be sufficient!) 
sensitive to id~nti fy co::,pouncJs at le sser concentrations. The report of the 
mass spcctr11l .:n~l ysi s is cnclosc<l. The lct t,•r A designates the hexane 
cxtrJctc while- thc lcttc: B indicates the clui,tc:; tro:n the "strip;>ing" ~ppa : 
Please note th0 prou,,l.iil 'ity ilSSi(F•"•ent:; as giver, by tht· comput<:r. No co:apou, 
were idcntificd in 110;), 1101 ancJ 1102 under the conditic,r,5 e:nployed. 

The s~cond ~•o~tion of th 1.- inv~stigc.1'Lion \·.•il:; to ciJrry o,:t a hcx;.n~ extraction 
to cl-:,termine !"C.TI'r. ;,nd/or 1-iirex using 9;,:; chromato91·11phy with electron captu 
detection. Thc,sc results ,,re being reported in the usu;,l routine fashion. 

The third .,ortion of our investigation will rel.:~~ to our attempting to q~•an 
tht• co.s,;,ounds r1,portcd to tic prcr,cr,t by mils~ sp<:ctr11l data with a high proln 
a~$)y:1r:1!:nt. \"/(: ill'C. obt~ining st\.lndard~ ior thi:; ,-,orl: and ltopc.-ful l)' ,·,ill h1! 
able, to give: you adclitio:10) q11:,11titativ.:, inforr:i.~tion. 

naz 
t:nc.lo~-ure 



Id~·11t if i c~t ion Suurc(' I 'rc,l.,;i l_1l lit y 

7 r ! . 1 • 
"l ... JO I~obulyl Bc:nzo.::tc Cyph(:rnclics ✓• ..., 

20 ti. I. 
?.9 I l. I . 
'/3 Phenyl Bcnzoatc Cyphern~tics . 971 
73 [lcnzil Incos 

323 l~ctl,yl-thiochro~ anone .327 
dioxide 

• 

/> -..c....·•-

S"mpl c: l/l 103A 

6 Ethyl Naphthoate Cyphernctics .1 ::.2 
9 N. I. 

29 Dichloro Tolu~ne Cyphernetics -175 
74 IJ. I. 

335 ti. I. 
3~1 Nonanone . 211 
461 Trimethyl &ilyl arsinate .?.08 

Sample 111108A 

l Trichlorophenol Cyphernetics .?.52 .. 8 •• .205 ,. 14 I • • l'/6 
'/6 I!. I. 

110 M. I. 
205 Lind.:n~ Cyphc:rnctics 



S.im;:>lc: /ill038 

Scan// 

29 
49 

69 
68 

110 
187 . 
211 
220 

237 
251 
260 
280 

?.80 
.289 
308 

Sample 

?. 
10 
19 

· 29 
89 

126 
l t,6 
167 
184 
191 
208 
?.16 
230 
278 

Iclt·ntific.ition 

fiP.ptylhydroperoxidc 
3(2-melhoxycthyl.imino) 

phtholidc 
Trichlorocthylene 
Methyl N-(l-phenylethyl) 

co rb.im<.l le 
Isopentylbenzene 
Chlorotoluene . 
Dichlorobenzene 
B-Bcnzoyl;A - Methyl 

propionic .icid 
Dichlorotoluene 
Trichlorobenzer.e ... 
3-phenyl-3-hydroxy-

cyclopentene 
Methyl naphthalene 
Tctrechlorcbenzene 
Dimethyln~phthalene 

1/11088 

Dimethyl but.inc: 
llex;:inc 
/.!ethyl cyclopenton!: 
Benzene: 
Toi \1cnc 
Chlorobenzene 
Cyclohex11nol 
Benzyl chloride 
Dichlorobenzo,e 

" 
Methyl b.:~zoate 
o, dichlorotoluene 
Trichlorobenzene 
Tetrachlorobenzenc 

SOllTCC' 

lncos 
Incos 

Cyphernc,tics 
Cyphernetics 

Incos 
Incos 
Incos 
Incos 

Incoi; 
Incos 
Incos 
Incos 

Incos 
Incos 
Ir,cos 

L. jpherne ti cs 
Incos 
Incos 
Incos 
Incos 
Inco:; . 
Cyphc1netics 
Incos 
Incos 
Incos 
Incos 
Incos 
Ince~. 
Incos 

P:robi>bi 1 i ty 

.339 

.152 

. 141 
• 11,a 

.103 

. 7"/7 

. 500 

.380 

• 377. 
• 861 
.748 
.363 

.189 

.273 

. 677 

• 416 
__, 1 .OOCl 

.'/50 

.993 
~ 1.000 
-1.000 

. 405 

.8?.4 
,..- 1.000 
,-J 1.000 

. 647 

.864 
- 1.000 

.816 
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TO ; I' :i.lc via H·r . J,;c,•lahon 
FRO /1.: l•;r. Beecher )7£.() 
SUBJ (CT : Eooker Chetqi'c,,l - Love Canal - l·iia[;ara Falls (C) 

12-1-77 Sampling of Exposed Chcuicals 
DATE: 

Decc~ber 5, 1917 

Foux· satqplcs of e:xr,osed chemicals, three samples of exposed 
sludgcs and two samples of ponded ,,:ate,: ,-,e;re tnk0n fron the Love 
Can<'.!l site, b ound by 97·~11 St., 99St, Frontier Ave . .!n~l Colvin Blvd 
in the • City of Hiagnra :Falls> Niagara County on December l, 1977. 

l. Exuosed fiber r,ak located abru t 100 feet south of curb 
on· \·/heatfield 1-.venue and 6u feet west of fence behind 
house No . 505 :.. 99th St. 

2 . Exposed fiber pak located 3 feet soutl1-southwest of 
sample l . Sample appears simi la r to l. 

3 , Exyosed sludge located 20 feet we-st and 5 feet north 
of sample 1 . 

l+. Ponded water about 20 :Ccet diameter 110:rth of sample 
z.n<l west of 5U5 & ~10 - 99th St. 

5. Fonclc:d \•!a ter e:-:tend:l.ng into tmf <?need ya:.:d o.f l,60-99tll St. 
(approxiinate midpoint between Frorltier and Wheatfield). 

6, 'EZJJosccl chemicals loc?.tcd 13 :feet north of curb on Reed 
and 2>;. feet east of light pole about equidi!;tant from 
99th ai1cl 97th St1·eets. 

7. Expo scd chemical located 6 :feet west of sample 6 and 
appears tc be similar to 6. F'ivc other exposed containers 
·were ,.ithin ten feet of sal!lples 6 & 7 but not sampled . 

8 . Bxro sed sludge between Heed and Col v:i.n near l'~orth End -
80 fe1?.t west of rear fence o.f 770 (or '/'/li . - house not 
nu:.ibered) - 99th St. ...___ 77td.,.-<,t.iY.J. fJ..,..,,-,1,.,___ 

9, Ezposed sludge about equidistant 99tl1 & 97th Street 
v:c st of · vacarit lot No . '/50 - 991.:h S·i:rect . 

JLB:dd 

1 



T.iblc EST!}!ATED LEVELS OF BENZENE AN:> HALOGENATED ORGANIC VAPORS IN AIR·O'F 
l!OUSEIIOLD BASEN1:NTS AND SCi!COL ROOM IN NXAC:\!~\, N'i" 

EPA Contract ~o. c8-C2-2764 

Sa~plinc/Location 

, . .c 
wO Ll2A :l Ll L2 L3 L4 LS C'·c-' . . "' ... ..,; ·al 

bc:iz.c~~ 13,696:i 73,785 4,194 6,286 T(39) 522,698 976 5.S 

cl i c!1loroc:hy lcnc <:263 <334 <29!, <263 T(79) T{3'.l4) 1(33') <10 

~ct:iylcnc chloride 1,534 ,;714 l, 300 1, 33(, ·11,556 9,428 4,000 3.6 

chl orofo::-:\ 1,670 834 464 684 13, 4 $4 8,534 2,6cS 22 

l,1 1 1-tric11loroct!1anc 3,656 506 412 400 3,890 1,000 <334 <5 

carbon tetrachloride 200 496 '1'(83) 5,03S 562 704 <95 <2 

crichlorocthy~cnc 1,224 2,920 270 5,344 l,37~ 15,seo T(ll6) <5 

tc~:.achlorocchylc::e 6,346 10,652 3,342 5,386 ~l,992 37,442 <163 <7 

~cntachlorocchanc <.L; <53 <19 <17 <10 <36 <116 <5 

r,.:n-::.-ichlorobuc.:.dicnc <22 <63 < 2 3 <20 T(lO) <43 <140 <6 
• 
1,3-h~xachlorobut;;diene <22 114 <23 26 100 414 <140 <6 

c\1lorobcnzcnc 1, !)1,0 4,232 1,000 3,674 2,778 <107 <34S <:i.5 

ciic :ilo ro':>cnzcnc iso;ncr 2,044 4,400 154 2,940 8,914 100,!, 76 <1S6 <S 

O!.chlo robcnzcnc isor.icr 260 2,442 76 2,106 6, 02:, 51,600 <186 <o 

C:ichloro:icnzcnc isomer <30 <63 418 3,654 2,294 ;4, 006 <186 <S 

t :·ichlorobcn4cac i5o~cr 6~2 10,034 72 56 26 27,228' <140 <6 

tr~c:llorobc:izcr.c isc:-,cr 58 1,010 T(23) 1, 306 3,424 2,370 <140 <6 

c:ichlorobc«zcnc. isome:: <22 <63 <23 1, 066 580 3,6S6 <140 <6 

(continued) 



Saraplir.r,/Locat~on 

Chc::1ical Ll 12 L3 L4 LS LS Ll2,\ !l C 

t ct 1· ac ~lo rob er-. zenc iso~er 1'6 1, 832 <23 230 214 2,400 <140 <6 

:c~r~chlorobcnzc~a iso:.:cr I '> -- 9,600 62 350 406 17,142 <140 <6 

tc~r~chloro~~ozcoc isomer <22 <63 <23 <ZO <:O <43 <140 <6 

pcntachlorobenzcnc iso;ncr <22 494 T(23) . 18 30 ,, ·o _, <140 ' • 6. . 
c~ l oro~olu~~.e , .. sor.:cr 2,552 14,990 1,754 4,586 3,022 226,514 <116 <S 

c~lorotolucnc iSO:':'.iCr 3,S20 <53 <19 <17 <S 223, 042 <116 <5 

cichloro tolucr:c i:3omcr _S, B36 20, 926 <::. 9 5,240 7,423 158,628 <116 <5 

• 
c!.chloro t ol ucnc isor.:cr 3,956 6,316 86 5,320 2,318 98,42S <116 <.S 

c! ic hlo:-o col ucr.e iso:r,cr <19 <53 48 314 ·<8 109,372 <116 <5 

:r icl1lorocolucnc isorr:cr 634 206 46 131, l, 644 6,6S5 <116 <5 

,r -!.ch lo ro colucnc 1S Oi:':Cr 3,336 3,790 62 1,786 4,908 42,286 <116 <5 

:r-ic ~loro toluene iso:,-.cr <19 1 , 810 T(l9) <17 466 4 3, 700 <:1!6 <5 

·-' cl · o-o·o' .. "'.... l.l ,,. .. er. ...U · ,C iso~cr l, 142 e42 T(l9) . 594 160 25,936 <ll6 <S 

tr!.chlorocolucnc i~vracr <19 <53 <19 60 <8 <36 <116 <5 

tc:=~chlo=otclucnc iso:-:-,c:r 148 1(\$ <27 <' . _, 5(; <18 <l.16 <7 

t~trachlorotolucr.c itor.ier 58 <26 <27 16 <S 970 <116 <7 

c:,lorobcr:zalcchydc iao::-.cr <26 130 <19 746 34 4 , 053 <116 <5 

c!:!.chlorobcnz.'.lldchyde isomer <26 <63 <23 <20 <10 950 <140 <6 

brc~,ocoluc:1c !sc:,-,cr 25 T(53) <19 134 66 4,372 <116 <.S 

( cor:ci:11.:cc) 



S.l~?ling/Locntion 

Ll L2 L3 L4 LS L6 Ll2A 

b=o~och!orotolucr.c isou1er T{l9) <53 <19 60 2S 1,542 <116 <5 
chlcron.lpl1 chal cnc iso::e:, 78 84 <31 <27 <13 <186 <S 
1,2-c!ichlorooropnnc . . 1,406 <53 <19 <17 <8 <36 <116 <5 . 
cocal h.1loccn.1ccd o:-n,.:,,nics 59,439 172,713 13,760 ·o 9'S IJ 127,778 1,7S6,6:i6 7,61,4 ::,~ j 

. 
aScc ~!or.thly Tccllnic.11 i'rocrcss ~o. 6° (~forch 14, 17e, EPA C.:>ncr.1ct 68-02-276~) fo:: s.:.~;,l::.:1c p::ococol. 
' 3 . . 
wV~l~cs are in ~g/w, T ~ trace ; ()or< inciicGtcs .li ~it o! dc~c~tion. 
c\1.11.:cs a::c ~-c/c.1rcric!cc. 
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('h 1 cr<"+..:n :! en 1:: 

•!l<'tC' 

.'iC 'l ,I '-' 

"ichlttl'l 

richj 

·.:r,R.~ 

I . . 
\C' 1 UC.-lh: .~ 

r~·,,,,·~nc •' ~., '. ,.... ,.. 
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("IC''-'~Cn?.C1h! (2 

>90 1 . 33 250 

>9() l.SS 10 
>9{, t .. lS 73 

,·,·,,····•,r·) >90 5.79, 6. 77 ~· ,,1,.; ~ ) 

~!:.('; :1c1.·!;) >~O 13.23, ll,.27 52 
i~cre<:rs) > !':l l~.t10> 16.(i5 3 

c.cictrl('lro:c,l1.11!nc (/, i~o::,~rs) >90 lt . 66, 19.95, 20.11, 20.77 34 
;:t r:uJ1 l<, r obcnz C!'OC 
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o. indicotcs chlor i11;1tion on the r•cthyl t;roup. 

R indic~tc!. chloriun~ion on the ri:-:g. 

est scr i ;,c 

l'r~n 
.,<I the::, 
,,at tlu. : 

c:,01:plt:ti()•n of 
,;itl. r.~eth:,lcne 
stem:, dis!.ill:itio:-1 

the stt-Yr.1 di~till~tio:1 ~:tc.:p, the: ~c:.::1;-.l~ \:;is 

c~1lorid'!~ c,,s chrc.r.~C,"\!=,:"~pl,ic. <:>:n:iin: .. ::il-.n 
,,·,is nppr◊xir.t~tcly lOOi; c.rficic:nt. 

cxcr~ctcC 
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c,:tracts 

hcx;i:H.! 
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APPENDIX G 

J',\'AILJ\BLE Pr!ELIMil/l\RY HEJ\LTII RESULTS 



INSURANCE 

Homeowners Policy: Generally provides full coverage if the house 
is damaged or destroyed by fire or extended coverages, e.g . -
lightning, windstorm, hail, etc. (regardless of whether a house 
is either vacant or unoccupied). 

In reading the policy terms, it is important to know the insurance 
definition ot' "VACANT", i.e. VACANT means that a house has no 
furnishings. 

I. Most homeowners policies exclude: 

a) Coverage for vandalism and malicious mischief if the premises 
are vacant over 30 days. 

b) Freezing of plumbing or heating·systems unless due care and 
diligence is taken to maintain proper heat or drain systems 
in which case full coverage is maintained. 

c) Glass breakage if premises VACANT over 30 days. 

Homeown .ers policies limit coverage for personal property away 
from insured premises to ten per cent of dwelling coverage subject 
to a minimum of $1,000. 

It is advisable for those insured•who temporarily relocate with 
their furnishings to obtain either a tenant "s policy or a personal 
property floater to fully protect their furnishings and personal 
property. 

II. Mos~ fire policies contain a provision which excludes coverage 
if the home is either VACANT or unoccupied for 60 days . 

It is important in above instance to notify your company or agent 
and request a rider which will extend coverage beyond 60 days if 
either vacancy or unoccupancy is imminent . 

In all cases, it is recommended that you contact either your agent 
or company to determine whether vacancy or unoccupancy affects 
your coverage. 
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' . - - - - - - - - - - - - - - - . . - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - · - - r .. 

ln Ll,c 1·1,tt:te:r of 
BEST COPY 

T!IE LOVE Cbi~i\l.. Ct:SHlC,\L \·)!,$ T i:: L!\: •:DrILL SlT£ AVAILABLE 
LOC:l\TE:D lN 'itiE ClT'l OF t,IAGAF:.,\ 'f.Al.l..S, 
HI/'.GAR!\ COU~iTY, STATE Of Ni'; \•! YORY-

------------------- ------------------- -- --- ------X 

01, ' ur." . : .. , 
\·THERE/}$, the Go,=iss1.oner of Health of the Sta t e of New Y 

among othc.c things. is directed by t'he Pl.lblic H~alt.1-, l...:iw to tu' 

cognizance of the interests of health and life of the People o 

the State, and of all n1attcrs pertaining thereto and to exerc:i: 

the function:;, powers and duties oi: the Dcpa ·ctrncnt of He«lth p } 

scr5.bc~ by law .:ind to cn[oi:c:e t:h!, Puul.i.c H:::.:ilth l,a\•t; ;inc! 

~nl£R~AS, Stib d ivision four of sect i on 1303 of tl1c Pub l ic 

lic,~lth I .,n, pr<>vidcs as follow~,: 

"\•:ocnc:vcr the! cor.1::iissio, ·,er shall by no.:ic<.! to the prcsi<lir,. 

officer of any lc,ca l boil.rd of he a lth, direct hi1n to convene sue! 

loc.:il bo,,rc1 to t«kc cerlain dc[init.: procecdin2,s , .;h ich the 

cor:1;nissioncr shall be s«tisficd ch.it th _e .:ictio,1 r.ecor..-n!:!ndc<l is 

neccs$«'!:)' for the p t•blic i;oocl, ?.!lcl is '.•:it:hin the j urisclictior? ol 

su:;h boct::d oi hcalt:h, $t1c:h pr<!~i<li.ng officer shb.11 co.rivcne suc.h 

bo<1rll o( ho:::11.tlt, which slt..ell t:.,}.t: th~ act::ioat <lircctcd"; and 

\·?111.::!~E/\S • section 130{, o( th~ Pub;.i:: l!c,;,l th Li!, -: provides: 

. l . C.:O~llt'.\.' OCil t fl co. ~;;ii.ssioncr s11all -
have ;,ut:lio1·ity C.CJ<tal. t .c, .-, l,c,~-::-d of: h.::;:';.t;lt Lo iovc ,st.;.:;,'ltc .1ncl 



\Ill .,-, ... s 
· ~h .C.h , invest is.it ion by the co,,,_,~i:;sioner of Health o( tlic 

di::elo;;i::d c:hat c-.i::rt.lin hit:<;oc·dous chcr.,i.c ,, l W.'.!Stcs ltc:rcto(ore 

di::positcd .::t that cectain site kno wn as th,:; ''Love C.:nal Chemical 
. 

Wi!stc L.inclfill" locatc,d in the City of Ni,,g .. ra Falls, County of 

N'icgara and State or New York constitute a public nuisance and 

an <:xtrc.~!!ly sc,:i:ious thr.::at nn<l clanger to the health, snfety and 

welfare, of those usin ·i it, livin;,; near it or exposed to the 

conditions ~m~nntine from it, consisting, a~ong ocher things* of 

che,oi..cnl w,1l:>tes lying exposed on the surface 5.n nuu1erous places 

and pcrvasi vc, pernicious ancl obnoxious ch<?mica·1 vnpors <ln<l fum2s 

affect.ins l.,oth the a,n!_,ic:nt ni:i: and the ·ho r,1es of certain residents 

living nc~Y suet, site; and 

\?llf.RE/,S, the: \1nder.sir;nccl Stri::c co,,,_,~i:;sioner of Health, 

p11rst,,111t to t.he st.at.u c ory nut:hc,rity corifer ·red upon him, heretofore 

<ltd direct the Niag.ira Co:.int:y Health Co:r-;:;iissioner to t.ikc certain 

aetior.s t!e.! ,;;1t,d neccss«r)' to alleviate and lessen, for the public 

tor"l, the d.:~r,cr.s and hHza:i:ds pos~cl ;,t t:lic aforel:>ai.d landfill site 

to t:hose .iffcctcd l.,y it; and 

\·1111::itl:::AS, it appe:,rs that the Niagnra County Health Com:r.ission( 

took sc,~.!, b~1t not all, of the: actions so directed to be taken· to 

allcviarc ;,ncl lt,::::cn such hnz;,rcls and <lan~ crs; «nd 

\-Tlll~l{I::i\S. it: ;,pp<s:r-c:: . tli,,'t c.:crt.ii.n «C l:lt>r1S ,al:'(: still ncce:::;.,ry 

.for the pul>l :i.e.: toc,d. 

NO,·/, Tll~:Rt::FC!U·:. I J>O lll::lt~:,11 O,illE!t A,~D ulRECT: 

'l'hat Co<:nt 01 ll<>,11:d o.l: Health -
C:Uil\.·c:nc.: the: 1~c.>~•C'(1 of c: _ the Co:.1n\.y cd: N i.,Ht~:.i..:a and that · •1t.:1l l.:h <.l( !:ai<l 

·l~c,:,r.d. L c,r.c..''-lu:c H.i.t.h th< : ~~i.ciz;ara Co~:nty H!•;, li..lt Cc,i:-::::Ls~:icu1c1.-,· tc,kc 



•• 

or vi$ibl~ or1 the ~urface o( the sit~. 

b. Take app ·.cor,riatc ~nd .ndcqti~tc ~cGsu~cs to lirait: access : 

bil:i.ty co the site by the :i.nstallation of suitc ble fencing or 

other cffec •tive means, to::,ethc:: wi::h pe ·rio<lic su::veillancc and 

rno:-iitQrini, tQ as!.;ui:e· th.-.t access to toe site is properly rest : 

,r lir.1ited . 

c. ·.r;,kc all other .appropri2..::c and necessary correct:i ve ac 

to ( -1'·"•~0 u,~ .,.._ the public health nuisa,,ce no~-, C>~isting at tr.e Love C 

Chcr: 1ical Ha~tc Landfill !.;itc. 

d -'1"'•c u.,, •; 111.· ..._ ··1.· ;,l .. onet • ',· c. ·,n L '- re ·vort • :-.o the undcr~i c..., 9 rtt:cl Cotra:~iss:i.. 

l!c,alth. riot latc1: tl«~n 15 d«ys f::-om ti1c date of service of thi 

· Orclc x, concc ·.i:ni.n~ thC! pr.otcc..:ss L1i!de i!"!. ir.-:plcw1cntiP. f,. thC:! o ·.ccl~r · 

<lj_rcctions hC':r( :in ~.i.ven nt:-d, thcr~eft~r .. r.cport: on a r:;onthly b 

. as t:o ~\,\Ch })X(>irc<:ss. 

BEST COPY 
AVAILABLE 

"'0'"•1'"' l' , ... 'l. 0 .'l "1 D ., ~>.~ \.l . :,~n ~\ , 1,.· • • 

Co r:m1issior.cr of Heal.t:h 
State of N.?t.; York 

TO: nr.Fr,,nc:i.s J. c:lifford 
Niitf.a<";, Cc.n.1nty llc;1l th Cor.~:::~:;s.!.or.~~ 
N'\.,,<•:ir;.i C<.>ltnt)' llc:tlt\a l>-::p;ir~::::~ni: 

• 
!,l.() / Uppc!r l•:<>~<1t.;t i.n l~Ot!d 
l,ocl:p{)~ t, II. Y . ll,09!; 
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