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I, Drocutive Suxaary

— = 5 W

This document is the Draft Final Report in response Lo a work-task
order performed under Contract MNo. 68-01-3397 for U.S. EPA Office of
Solid Haste. Mr. David Huber is the EPA Project Officer. The subject
of the study is a groundwater, surface water and air quality contamina-
tion incident involving an abandoned hazardous waste landfill, the Love
Canal, in Hiagara Falls, Mew York. The contractor, Fred C. Hart Associates,
scheduled, conducted and attended meetings in Hiagara Falls, Buffalo and
Albany, Hew York and in Edison, Hew Jersey to gather data and to interpret
all available information relative to the ground-water aspect of the
problem. The contractor within the period of performance conducted
preliminary and major field investigations, gatnered field and local
data, collected and analyzed samples and cvaluated the provlem. The
subcontractor, York Research Corporation provided chemical analyses of

the samples collected. Dr. D. Dan Rabinowitz provided technical consulta-
tion and review.

The Love Canal served as a depository for chemical wastes and other
solid and liquid wastes from a varicety of municipal and industrial
sources. 1t was filled and covered some twenty-five years ago with no
definitive record of its dimensions, of the wastes disposed in the
Canal, of the waste.contributors, nor of the waste localions. Contamina-
tion of the surface of the site and the neighboring propertics had been
noted by residents and inspectors over the past several years. Contamina-
tion of sump pumps, bascments and homes has also occurred recently.

These problems have. resulted from migration of leachate through shallow
permeable soil, apparently in a primarily westward direction. Probloms
also stem from the shallow depth of burial of 311 material, periodic
saturation of soils to the land surface, and surface water runoff.

Air and water sampling programs have detected high concentrations
of wide variety of chenical cowmpound ranging from aliphatics to aromatics
and many chlorinated variations of each. The total range of chemicals
present on site and present as contaminants in soil, air and water in
the surrounding areas hes not been determined, but the existing data
points to the immediacy and severity of the problem.

Preliminary health studies of local residenis indicate problons In
three areas: liver function, foetal formation, and success of pregnancy.
Further health data are under development.

Specific design of interim and long term m2asures Tor clcan-up and
mitigation of the impacts of this complex problewm require fuller investi-
gation than could be accommodated by this contract. HNonetheless, preli-
minary recomnendations have been formulated for further consideration.
These include:

1. covering of the Ti11 arca with impormeable clay

2. installation of & clay barrier on Lhe cast side of
the site,



installation of a Lile drain system on Lhe wesl side
of the site,

provision for surface runoff collection,

sealing of basements to prevent infiltration of
contaminants.



I11. Introduction

A. Objectives_and Scope. This report summarizes lhe results of
the investigation of a groundwaeter contamination episode resulting from
the landfilling of industrial and municipal westes in the Love Canal in
Miagara Falls, New York. The landfill had been owned and operated for a
25 to 30 year veriod by what was then Hooker Electrochemical Corporation.
In 1953, ihe canal was covered with ecarth and clay, apportioned and sold
to municipal and private owners. The location of the study arca 1is
shown in Figqures_ 1 and 2.

The purpose of the study was to evaluate the groundwater impacts
stemming from migration of chemical constituenls from the landfill into
local aquifers. Other purposes included the outline of recommendations
for immzdiate and lony-term mitigative actions. The Mew York State
(NYS) Department of Health (DOH) and Department of Environmental Con-
servation {DEC), the U.S. Environmental Protection Agency headquarters
and Pegion I1 (EPA), the City of Hiagara Falls, looker Chemical Co. and
the County of Niagara Board of Health have been involved in investigations
of the problem and have coordinated efforts to examine both air and
wvater contamination. The abeve organizations serve as a "project group”
As contractor to headquarters EPA (Office of Solid Masie), Fred C. Hart
Associates’ specific role in studying the problem involved hydrogelogic
studies, analytical work and development of suggested measures to miti-
gate ground-water contamination.

B. Summary of Actions. Over the last seven months the con-
tractor has schaduled and attended meetings, conducted site visits,
conducted sampling, analytical and other data gathering efforts and
respoaded to requests for information from the project group. Un
Janvary 9th, Mr. David Huber, Project Officer and Fr. James A. Rogers of
Fred C. Hart Associates itravelled to Hiagarae Falls to gather pertinent
information, to visit thz site and to attend an organization meeting,
held at ithe DEC Regional Office in Buffalo, Rew York. In attendence
VEere:

John Beecher Pegion 9 DEC, Buffalo

Peter J. Burke, Ccunsel Region 9 DLC, Buffalo

Faul K. Counterian Hanagainent Programs DEC, Albany
William Librizzi EPA Region 11, Edison, H.J.

Hayne Pierre EPAR Pegion I1, Hew York City

David Huber EPA Office of Solid Waste, Washington
James Rogers Fred C. Hart Associates, lew York City

Throughout the intervening months, contact was maintained with the above
representatives and was developed with City officials. On July 14, 19/8
tir. Rogers and Fred C. Hart, President of Fred C. Harl fssociates,
traveled to Albany to attend a mecting held by the project group as des-
cribed abave. The grouss represented wore:
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State AssecLiyman Nurphy's Office

U.S5. Repressntative LaFalce's Oiflice

City of liegara Falls, Mayor's Office,
Counsel, Sc¢ience Advisor

U.S. EPA Region TI, Administrator Beck's Office

U.S. EPA Region I1, Office of Toxic Substances

NYS DEC. Cormmissioner Berle's Office

NYS DEC, Division of Solid laste HManagement
and Region 9 Office

WS DOH Cormissioner's Office, Division of
Laboratories and Research

Counly of iiiagara, Department of Health

Consultants and Contractor.

Field work and site investigations were conducted June 7, & and 9, 1978.
These actions included drilling of holes into the water table aquifer
with a power auger, the collection of ¢groundwater and surface water
samples and attendance at meetings with the city.

A summary of events znd actions taken is provided in the Appendix.



111. History and Backaround

A. Ounzrship llistory. Love Canal vias planncd originally as an
all-funerican snipping canal on the United States side of Hiagara Falls
in Hew York State to compste witn the Welland Canal in Capada. As a
promotional activity, it succeeded in making money, but as a canal, 1t
was never completed. It was sold to Hooker Electrochemical Company
sonetime in the 1930's. lleither the date nor the price are certain. The
canal was then utilized for the disposal of wastes. Hooker sold the
fi1led chemical dump for $1.00 in 1953 to the Board of Education City of
iMiagara Falls. The dead advised the grances (board of Education) that
the premises had been filled with. chemical wastes and that

"the grantee assumes all risk and liability in use thereof"
and that "no claim, suit, action or demend of any nature
whatsoever shall ever be made by the grantee, its successor or
assigns... for injury to a person or persons, including
death...or loss of or damage to property caused by...the
presence of said industrial wastes...(E)ach subsequent con-
veyance of the aforesaid lands shall be made subject to the
foregoing provisions and conditions." 7/2/53 registered,
7/6/53 filed.

The Board sold portions to the City government {3.53 acres) and to
a private daveloper (5.98 acres) who had never seen the property and
kept 6.58 for its own uses.

B. Bachkground. The 16 acre landfill site is bounded by Colvin
Boulevard to the north, Frontier fvenue and the LaSalle Expressway lo
the south, 97th Street to the west, and 99th Street to the east. These
boundaries are not exact since ilhe canal may extend further north and
south. The Hiagara River is located about 1/4 mile southwest of the
southernmost portion of the site. Cayuga Creek, Black Creek and Berg-
haltz Creak flow around the site on three sides, within 200 yards to &
mile distant. The landfill is bordered by single-family residences on
97th and 99th Streets, while the portion of the landfill, located be-
tween Read fivenue and Wheatfield Avenue, is uscd as the official play-
ground of the 99th Street elementary school. The school itself 1is
located over the Canal, while only a far eastern scction, which houses
the boilers, is located bazlow ground. llo school basement has been
excavated from the Canal landfill.

The exact contents of the landfill are not known. lHowever, it is
known that the Hooker Chemical Company disnused of a variety of drummed
chemica)l wastes including chemical residues, process sludges (Hot Cake)
and T1y ash. The site was also utilized by the Cily of Hiagara Falls
for disposal of City solid waste. Figure 3 indicates the approximate
locations of wastes according to a 1977 report!.  However checks of the
validity of these locations have revealed that the drusmed wastes are

e e — — —

1. Calspan Corporation, Puffalo, Hlew York (8/77).
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not confined 1o e arvas dndicated, bul ere spread along Lhe Tength of
the Cunal. Two olher chemical manufaclurers have been contacted aboul
ithe possibilities of their disposal of viestle in the Canal. The Ay 15
also looking into possible conbributions [rom planls operated by the
Defense Department.

The dirums are buried to a probable depth of ten feet. However, it
is reported that in 1957, 3 disposal pits were dug to a maximum depth of
36 fect. The surface cover, scaling the Canal ranges in Lhickness from
zero 1o six feet, with an average thickness of 3.5 to 4 fect, it is
reported, As the drums have deteriorated, the soil has settled so that
the surface of the landfill has bLecome very irvegular, with potholes,
depressions, end some drums appearing at the surface.

In fipril of 1977, the City of Miagara Falls contracted with the
Calspan Corporation of Buffaleo, Hew York, lo assess the extent of the
contamination problem at the lLove Canal, and to propose recommendations
for control of the spread of contaminants and for disposal of the
drummed and released wastes in the Canal. Calspan, in its studies
during the Spring and the Summer of 1977, sempled the basements of
residances and scwers to gather information on the extent, tlhe movement
and the concentration of contaminants. The firm also examined ground-
water flow direction locally through a test well drilling program. This
effort did not address deep groundwater flow nor surficial flow outside
the canal boundaries.

hs part of the 1977 study, Calspan installed six 6" diameter moni-
toring wells in HMay, 1977. The decpest wells extend o bedrock; how-
ever, the majority of the wells range in depth from 3.3 ft. to 10 Tt.
The shallow wells, located in the southern portion of ithe landfill site,
conTirmed the existeonce of a water table within 2 to 3 feet of the
surface. Movement of the groundwater in the shallow or perched water
table was determined to be in a sputhwest direction below Read Avenue
and northwest above Jt.

Movement of ihe groundwater in the bedrock aquifer was undetermined
by Calspan wells, althcugh it was hypothesized that movement 1S gene-
rally from east to west. This hypothesis was based on "possible infil-
tration of water from the Niegara River into the deep permanant waler
table." This conclusion was also drawn in a 1952 U.5.G.S5. report:

"Pumping of some wviells adjacent to the river lowers
the water table to below river level producing a flow
of water froes the river toward the wells through
solution channels and other openings.™]

1. "later Resources of the Buffalo-Niagara Falls Region,” C.W. Reck
and £.7. Simnons; U.S5.G.S. Circular 173, 1952.



C. Hislory of ihz Problem. Organic contawinanis can be seen on
the surface of tne Canal cover. In sceveral places, the contaminants have
roved with ponded surface water into backyards. Arca residents have
exparicenced unpleasant odors outdoors, especially in the suwmzr, and in
Ltheir cellars, especially after rains. Basement sump pumds have also
been affected by oily liquids. Chemical constituents, travelling either
with the nzar-survace groundwator or over the surface to the basement
walls and down the walls, have found their way into many basements
adjzcenlt to thz canal. Air sampling perforined by the State has shown
that many compounds have volatilized and are presenl in the homes.

During construction of the LaSalle Expressway, noxious fumes,
corrosive waters and oily materials were encountered, according to State
personnal and local residents. Vhnen Read fivenue was installed some 13
ycars ayo, drums were exposed during excavetion vork, which allowed the
relcase of noxious fumes and oily liquids, causing several wvork stop-
pages. Hoxious fumes and hazardous liquid chemicals were detected in
various storm sewers, mostly to the west of the site, and at the outfall
vwhich collected flow from both the 97th and 99th Slreet sewer lines. In
addition to these problems, Tand subsidence in the grammar school play-
ground occurs regularly, and the holes are periodically filled with
spjl. School pzrsonnel reported to the County Health Department that
school children handled waste phosphorous and received burns,

D. Analytical Work. Several sampling and monitoring studies
have been performed at the Love Canal site during the pasi two years.
It is known that a variety of chemical comnounds are present on site and
hhave boan detected in homes and in groundwater. It is clear that air
contamination of the home environments is not Timited to ithe southern
third of the Canal areca or to those-homes on the western boundary but

extends to Colvin Boulevard on both sides of ithe Canal from Frontier
hwvenuce,

A summary of the studies conducted presents the following outline
of work:

U.S. EPA Region 11 Home Environment Air Sampling (2/78)

HYS DEC fmbient Air Monitoring (6/73)

HYS DOH Home Environment Air Sampling (6/78)

HYS DEC Surface Hater and Soil Sampling (9/77

and 12/77)

Calspan Corporation HUTE Engirunmant Air and Water Sampling
_ &f17

Fred C. Hart Associates Surficiel Groundwaler (G6/78)

Due to variations in analytical techniques, the certainty of iden-
tification of organic contaminants is often in question. For instance,
chlorinated hydrocarbons are often reported as equivalent parts of
Vindane with cerlain analylical tcchniques. Hevertheless, many chlori-
nated hydrocarbons and aromatics have baen positively identified with



larce scale GC-EC units end a new Lechnique utilizing high pressure
Tiquid chrematograpny (HPLC) with scanning ultravioleb. The study using
HPLC was conducted by BYSDJH.

During the Calspan enalysis of sewer and sump water, the following
hazardous constituents uezre detected and measured:

Polychlorinated Biphenyls (PCBs)
Hexachlorobenzoens
Hexachlorocyclonentadiene (C-56), a pesticide precursor

Gas chromatogrephy (GC) with an electron capture unit (EC) provided
the analytical data. Sz2ipling results showed that hazardous constituents
vere more highly concentrated on the western border of the Canal aleng

G7th Street boilveen Wheatfield Avenue and Frontier Avenue which abuts
the LaSalle Arterial.

Several sampling and analytical efforts in recent months by EPA
Region 11, by ihe NYS DEC and be Fred C. Hart Asscciates have not
detected E1;h r PCB's or C-56. Many other aromatics, chlorinated aro-
matics and aliphatics &nd heavier straight chain olefins and paraffins
have, however, baen detected. A list of the chawmical compounds cdetected
in air and water around and in the canal is included in the Appendix.
This 1ist is not all-inclusive since the presence of many more consti-
tuents at lower concenirations is possible within the greatly variable

waste mass buried in the Tandfill., The more cowmnon contaminants have
been identified and mecsurad in the analytical work. Several of the
chemical compounds detected are listed on the U.S. Environmental Pro-
tection Agency's list of priority Toxic Substances, as established by
1hz iiRDC Consent Decree in 1976, and identificd as polentially :arc1nu—
genic, teratogenic, and/or mutagenic.

An analysis perforized by the Division of Laboratories and Research,
H.Y.S. Department of lieallh, on samples of ponded water on the Love
Canal submitted Ly DEC on 9/2G/77 showed probabilities of presence of
two or more chewicals: trichlorophenel and lindane analogues. The
laboratory utilized aralytical tehnigues which employed hexane extracts
in a GC-MS (mass specirometer) with a computer 1ink which gave a "proba-
bility of presence” velue. The results of that sampling and analysis
effort are to be founs in the Appendiz. Found in sample #11088, which
vias analyzed using a "stripper adsorption resin” and then the GC-HS
unit, were the following: hexang, methyl cyclopentane, benzenz, toluene,
chlorobznzone, benzylchloride, dichlorobenzens, ortho-dichlorotoluene,
trichloro-benzene and tetrachlorobenzene.

An EPA analysis (Contract Mo. 68-02-2764) conducted in February
detected the presence of forty (40) different chemicals, including
isomers, in basemenl air samples of homes around the Canal. The resulils
are included in the /ppendix. The Stale Department of Health performed
the analyses for ivq1an 11 EPA under DLC guidance for sampling. Acldi -
tional sampling work performed by the Deparh.enL of Heallh in June
showed the presence nf xylenes as well as some of the above mentioned



coupounds,  Thi1s kore ol zeenensive swudy in booses at the worthern end
as well as the soulhern end of Lhe Canal delersined that contaminalion
was present in many houoes along 974h end Y5tn Streets. The resultls have
been swamarized and placed in the Appendix.

L

The resultls of the sampling and analysis of groundwaler nerformed
by Fred C. Hart Associates is discussed in the section on site investi-
gations.

canal indicaie problems in ihe areas of fosctal malformations, miscar-
riages and liver function. health effects are apparently wore notable
in the arca south of Wheatficld fvenue. This infornation was presented
at a mozting of the project group on July 14. Health effects data are
included in the Appendix.

E. Health Information.  RYSDOH studies of residents along the

F. Jurisdiction. In 1976, the U.S. Environmental Protection
Agency determinzd that HYS DEC had jurisdiction over the landfill since
existing state legislaetion rore adzquately covered the situation. The
Pesource Conservation and Becovery Act of 1976 (HCRA) had not yet heen
passed nor had policies and regulations been esteblished on the Federal
level for comolele manageirent of hazardous wastes. In 1976 and 1977,
U.S. Congressman Johin LaFalce, (D) from fiiagara Falls pressed for
Federal funds for study and cleanup due to rising constituent concern.
In 1977 the IYS DEC reconsidered its role in the matter and determined
that under existing state laws, clean up could not possibly occur for at
least 2 years and perhaps even 3 years due Lo court action and legal
battles over culpebility and liability for the site and its contami-
nation. In view of this State analysis of its legal position, DEC
requested LPA assistance. The City of Kiagara Falls tried to come up
with answers in 1977 with ils own study by Calspan, described previously.

Due to the State reguest, to the Calspan siudy resulis and to
Conyressman LeFalce's concern, EPA ﬂdm1n1er=Lnr, Douglas Costle res-
punded to the situation. He said to M'r. LaFalce in a letter of December
13, 1977 that hazardous waste regulations of U.S. EPA have been delayed
for 2 years due in two unresolved issues: 1) 1iability for clean-up of
non-roisovable hazardous substances, the dissue’in this case, and 2)
determination of the discriminatoyr that would differentiate between the
Tawer or highar civil penalty retes for the discharge of non-removaeble
subsilances. Thus, the EPA involvemznt in certain non-removable hazardous
waste situalions had been suspandad for a period of time until the
issues could be resolved, as they eventually were under Section 311 of
the Water Acl amendments and by decision by the Administrator. Hir.
Costle told Representative LaFalce thet EPA was preparing a monitoring
siuﬂy to deterninz wnat final aclion should be taken on chemicals sur-

facinyg in Hiagara County. This current study wiould assist in tnis
regard.

AL the mzoting on Januory 9, 1973, the U.S. EPA Region 11 agreed
that its surveillence and laboratory section in Edison, Hew Jersey would
respond to the requests of VS DEC to perforam the air quality monitoring



and analysis. Dew York DEC then agreed to perform the water quality
monitoring analyses in hemes, including enalysis of sump puip liguids
and solids and surface vialers. The groundwater situaltion and - oiher
geohydrological parareters were investigated by Fred C. Hart Associates.

At the Couniy level, the Hiagara County Health Commissioner has
recommended on several occasions that the City fi11 in pot-holes created
by deconposition or leaching of chemicals from corroded drums znd subse-
quent subsidence around the druns. Hn:evEF, the health impact aspects
of the situation have only recently been assessed by the Healtn Board.
Recently State louse passed 1Egﬁ51atiun under the Public Bealth law
Section I Article 13 lo which a new title, Title 12, Toxic Substances

haas been added. It quc:1f1ca11y addresses Lhe Love Canal incident in

Sections 1385 to 1389. A copy of Title 12 has been included in the
fippendix.

On June 21, 1978, the State Health Commissioner, Dr. Robert Yhelan,
issued an Emergency Health Declaration under the Public Health Law,
Section 1303. Concluding the Declaretion was the following:

MOW, THEREFORE, 1 D0 HEREBY ORDER ARD DIRECT:

That the President of the Niagara County Board of Health
convene the Board of Health of the County of Niagara and that said

Hoard, together with the MHiagara County Health Eunm1ss|unnr, take
the fu11a+1ng detinite actions:

a. Take adequate and apnropriate measures lo cause the removal
from the Love Canal Chemical Waste Landfill site of all
chemicals, pesticides and other toxic material which lie
exposad or visible on the surface of the site.

b. Take appropriate and adequate measures to Timit accessibility
1o the site by the installation of suitable fencing or other
e{fective means, together with periodic surveillance and
monitoriny, to assure that access to the site is properly
restricted or limited.

c. Take 211 other appropriate and necessary corrective action to
abate the public health nuisance now existing at lhe Love
Canal Chemical Waste Landfill site.

d. Make an initial reporl to the undersigned Commissionzr of
Health, not later than 15 days from the date of service of
this Order, concernign the progross made in implementing the
order and directions herein given ana, thereafter, rveport on a
monthly basis as to such progress.

In carly June, previous lo the Bealth Declaration, & snowfence was
erected along Wheatfield and Frontier Avenues. Signs were posted advising
the hazard of the Capal. Some pot-holes had been filled at the time the
Declaration was issued.
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A. Bodrock Geology.  The Lockport Doleaite is the uppermost
bodrock formation in the vicinity of the Love Conal landfill site, The
Lockport Dolomite is not exposed at the surfacc in the site areca, but is
exposed along the Niagera Escarpment to the norin, along the gorgz walls
- of the Niagara River, and zlong excavations of sufficient depth., The

dolomite is composed of flal lying beds of calcium and magnesium carbonate.
This is about 150 fezt thick and £0 feet bzlow the land surface.

hecording to Johnston (1964) groundwater in the Lockport Dolomite
occurs in three types of cpznings: (1) bedding joints which occurs in at
least seven important waler bearing zones, (2) vertical joints, and (3)
small solution cavities. OF these, the bedding joints or planes, ex-
panded locally through solution by grounduaters through geologic time,
are the most important. The planas trensmit nearly 211 Lhe water moving
through the formation.

Of the seven principzl water-bearing bedding joints, one occurs
about &0 feet from the uppermost layer of the Lockport Dolomite. It is
pussible to trace the planes laterally for distances of 1 to 4 miles as
was discovered by excavation for the HWizgara Power Project.

Regarding the other water bearing zones, both the vertical joints
and solution cavities are not important water beering fealures. The
vertical joints are proainent in oulcrops but appear to gradually narrow
and scal with depth. They may, howover, serve as conduits for vertical
vater movement through tihe upper bedrock, into wnichever bedding zZone
lics below. The water transmitting ability of these vertical joints is
unknown due to the lack of local deep wiells. Except for these horizontal
bedding joints and vertical joint-systems, the Lockport Dolomite is
extremely impermzable.

B. lear-Surface Geology: Unconsolidated Sedimenis.  Overlying
the Lockport Uolomite is & sequence of unconsolidated silts, clays, and
fine sands deposited cduring the close of the Pleistocene glaciation.
Mditionally, prior to the deposition of these lske sediments, a hetero-
geneous layer of glacial till was deposited by ihe ice-sheet directly on
top of Lhe Lockport Dolosite. This till is composed of a poorly-sorted
mixture of gravel, boulders, silt, and clay. The till is of relatively
Jou permeability due to the cley mixture, cxcept for a "wasted 7ill”
zone at the top four feet of the Lockport, in which a large portion of
the "fines" were washed out.

B gl
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Drilling and excavation programs conducted by Conestoga-Rovers and
Calspan indicate a sequence of material uncerlying the site, as depicted
in Figure 4.



Figure 40 Generalized Site Stratigraphic Seclion
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A. Testing end Sampiing Program. Ko sampling was conducted on
the preliminary site investigalion made by Hart Associates in Januvary,
1978 cdue to blizzerd conditions. However, a sampling progrom was de-

signed according to the dits needs of Region 11 [PA and HYS DEC. The

program was conducted on June 7, 8 and 9, 1978.

The field program was undertaken to examine the extent of containi-
nant migration from the Canal through the shallow zquifer and into the
cenvironment, A total of 7 auger holes were completed and groundwaler
sampTes were collected. Surface water samdles were also collected.
Location of sample points are shown in Figure 5 and analytical results
are presented in Table 1.

The power driven avger used in the drilling had a scven horsepovier
gasoline engine, a flexible drive train which was nine feet long, and
two auger bits, one 6 inches and the other 9 inches in diameter. Three-
feet loung extension rods were attached as the drilling progressed. When
water was struck the holes were drilled about 1 foot past the water
table boundary. Tuo of the holes did not yield water. Drilling stoppad
when hard red clay was reached because the auger could not penctrate
this layer. The «drill bits were cleaned after cach hole.

Urilling with the auger showed thal the dense, red c¢lay leyer began
at 6 to 7 feel below lend surface. fbove thal Tayer was a relatively
permeable water bearing layer of sandy clay Lo clayey sand, wiich was
determined to be from one to three feet thick. lHeavier gray-brown,
silty clay overlay tne water bearing layer (2 to 3 feel thick) and above
tiuis layer of F111 and soil extended for aporoximately 2 feet., In
several locations, solid waste Ti11 was encountered which provented
augering at that position.

Samples were taken by lowering a clean sample bottle on 2 line into
the hole. The 1/2 liter samples were filled, brought to the surface
wnere the first sample was discarded in order to rinse the bottle,
lovered and Tilled sgain. The contents were iinmediately preserved with
2 drops of concentrated Sulfuric Acid (Hy S04) and then placed into an
ice chest where a temperature below 49 Celsius vas maintained. The
samples were transferred to York Rescarch Corporation laboratories for
analysis. Results of the analyses arce presented in Table 1. The samples
were initially analyzed for Total Organic Carbon (TOC) content. Two
samples which had the Targest TOC values were susequently analyzed for
chlorinated organics, using a gas chromatograph with a flame: ionization
detector. The retention times of one of the predominant peaks in the
chromatograph suqggested the presence of 1.2,4 trichlorabenzenz or olher
chlorinated aromatics. The report from York Bescarch is included in the
Appendix for reference.

£

i. Resulils.  The analytical results indicate that a concentration
of up Lo &0 ppa trichlorebenzene is present in the surficial groundwater
west of the Love Canal. The migration distance and the concentration
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Samuie liwsoers, Localies ¢ Anaiylical Resulis 6 2diigles
Taken June 9, 1978, Love Canal Vicinitly

FCHA York TOC jciB *

i F mg/1 Dpm Localion
001 21791 + Buffalo Avenue, due South of

Love Canal

002 21792 52 Frontier Ave. at 96th St.
003 21793 112 Wheatfield Ave. at 96th St.
004 21794 129 50-80 Read Ava. at 96tnh St.
006 21796 36 Black Creak at 96th St.
007 21797 34 Black Creek at 102nd St.
010 21500 -+ Read Ave. & 97Lh StL.
011 21806 132 L0-80 Fronticer Ave. & 97/Lh St.
012 213017 47 Wneatfield Ave. at 97th St.

* 1,2,4 - Trichlorobenzene

+ Saturated Clay Samples, nut analyzed since other data indicated
contamination.



range suygest Lthal a large Yeachate plume exists west of the Canal.
Further sampling and analytical work should Le done Lo fully assess the
extent of this plume,

Total organic carbon does not necessarily indicale the presence of
contaminants. It is a preliminary indicator of the presence of organic
rnaterial in the sample and suggests directions for further, refined
analytical work to detect organic chemical constituents. 1In around-
viater generally, TOC is expected to remain below 390 mg/l. Values obtained
in this analytical effort of TOC indicate that more organic material
than noramal was found in local surficial groundwater. Further enalyses
indicated that a chlorinated hydrocarbon was present In those two samples
with the highest TOC values.

A summary of results from other analytical studies (see Apoendix)
shows the links among: wastes in the Canal, ponds of materials on-site,
contaminants off-site on the surface and in basements and contaminants
in the groundwater. Chemicals are in suspensjon or solution in the
groundwater environment, arc moving from the Canal into the environment
and are causing environmentzl and health impacts.

The contamination of the shallow groundwater poses a significant
problem. Since the water table fluctuates and often comes up to the
surface the contaminants cen migrate laterally through surficial strata
and also travel as surface runoff. 1In cither manner, contaminants can
be carricd to sewers and distributed over the ground surface. Continued
human exposure to the chamicals can thus take place. The migrating
groundwater will carry the chemicals into basements of homes within the
‘extent of the leachate plume. Volatilization of contaminants in basenents
could continue, resulting in hazards to health. The spread of contaminants
in the surface and near surface environment increases the risk of Cxpusure
and the threat to human health. As long as chemicals remain in the
surficial groundwater zone, they will pose conlainination problems.

C. Groundwater movemani. As a result of this potentially
expanding problem, inlerest has focused on the movement of contaminanted
groundwater away from the Love Canal landfill to neignboring properties.
The information collected during previous investigations and from the
shallow augering and water sempling proyram conductod by Fred C. Hart
Associates suygest @ hypothesis of groundwater migration, wivich should
be viewed in consideration of the following:

1. The clayey cover installed on site is not continuous and
therefore does not provide a continuous impermeabie cover.
Thicknesses generally vary from zero to four feel. An average
infiltration value cannot be known without testing. This
infiltralion value is uscful to deternine a groundvater budget,
and the quantitices of leachate generaled.

(g

Permeability of the upper sandy silt layer is as yet unessessed
through lab or ficld tests. However, the case of wvater entry
into suger Lest holes drilled by Hart Associates, as well as
observed soil texture suggests relatively high permeabilities,



During the time L auger holes were installed, field personnel
attempled Lo bail the holes dry, however, weter entered the
holes too quickly to enable this. It is thus sugygested thal
permeabilities are greater than 1072 cm/scc.

3. 1In a flat terrain such as Tound in the Love Canal area, ground-
water gradient is low and direction of shallow groundwater
travel cannot bz thoroughly assessed without installation of
additional shallow auger holes.

With these provisos in mind, the fDI1uwing evaluation is provided:

1. The generalized regional flow gradient of the shallow ground-
water is westerly, resulting in westward movement of contaminants and
conscquent manifestation of probleoms in basements of homes to the west
of the fill. Data available at the tiwme of FCHA Tield studies suggested
westerly flow of groundwater resulting in the focus on examining the
extent of contamination in that direction. All ficld data available to
date indicates that the groundwater gradient is very low. The water
table may periodically be slightly higher witnhin the fill area than in
arecas to the east as well as the west. Such a situation could reflect
greater local surficial permeability of the fill than adjacent areas and
may occur during, or shortly after storm events. Even a slight "mounding"
of water within the fi1l1 could result in migration of contaminants in

211 directions-from the Ti11. That possibility has not been fully
explored.

2 The water table is apparently at higner elevation thun the
potentivnetric surface of the deep aquifer, thus, over a period of time,
vertical seepage of ground water can occur tloough relatively imozrmeable
sirata, such as the clay, found al approximately to 40 feet in depth.

It is very possible that contaminanlts have seeped through the clays and
may be found in the bedrock aquifer. It is also possible that the clays
wvere totally breached by excavation of the canal, thus providing ready
access of contaminants to the bedrock. As well, there may be permeable
zones within the clay, allowing lateral migration of contaminants within

the 7 to 40 fool depth zone. These possibilities require further investi-
gations.

The State plans to install deep w2ll(s) to examine 1ithology, and
tu assess the chemical condition of water in the beadrock aquifer.
Barring inordinate delays in implementating Lhis program, FCHA will be
present during drilling operations and provide an appropriate update to
this report.
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A.  Sile Decommissioning.  Previous sections have denonstrated a
numbar of serious problems associated with the disposial of toxic indus-
trial wastes al the Love Cenal sile. Specifically, these health and
sarety nazards result from subsurface migration of hazardous pollutants,
surface migration of harzarcous pollutants, localized surface subsidence,
and localized and off-site air emissions. To mitigate these problems, a
pre}tminary cagineering concept has been developad. In essence, the
preliminairy recommendation consists of provision of an on-site clay
cover, provision of an upgradient clay barrier on the east boundary of
the site, provision of a tile drain leachate collection system on the
dovngradient, west boundary of the site, provision for a surface runoff
collection system, and subsurface sealing of the basements of affected
homes.

The entire site should be covered with an impermezable clay cover
consisting of approximately_two feet of compacted clayey material with a
maximum periseability of 1077 cwn/sce. The clay cover should be graded at
a minimun slope of 3% towards the outside boundaries of the site. A
minimum of six inches of sandy loam should be placed above the clay to
prevent the clay layer from drying and cracking and to provide an adequate
soil base Tor a short rooted grass cover. The clay cover will prevent
precipitation and surface runoff from infiltrating into the site, will
minimize toxic air emissions, and will provide adequate cover for wastoes
wnich are currenily exposed. A total of 55,000 cubic yards of clay and
13,500 cubic yards of sandy Toam will be required.

Instellation of a clay subsurface barrier along the cast, north and
soutin boundarics of the site should also be completed. This will divert
the westiward movenznt of near surface ground water away from the site
and will minimize ground weter intrusion into the site, under the assump-
tion of westerly flow. The clay barrier should extend into the low
permeability clay layer beneath the shallow silty layer previously
identified. Based upon current data, average depth of the barrier will
be approximately seven feet. HMinimuin width of the compacted clay barrier
will be two feet. Approximately 3,700 feet of clay barrier will be
consiructed, requiring approximately 6,050 cubic yards of clay. Figure 6
prescents a typicel section through the clay barrier.

Along the western boundary of the site, a tile drain system should
be constructed to collect leachate from the Canal, amd to create a
depression in the shallow water table te capture groundwater from areas
vest of Lhe drain. "1f further field tests and .monitoring indicate that
the occurrence of an on-site groundwater "mound" is more frequent than
the supposed westerly flow, it may be prudent to consider installation
of the drains on both the west and cast boundary of the site, thouyh
such a measure could substantially increase tha volume of dgischarge that
must be disposed of 1n an appropriate manner. Tile drain should be



separate from the surface waeler collection system, and the collected
lecachale should be discharged by gravity, i1 possible, to the adjecent
City samitary systein for treatment at the City physical/ chomical treat-
ment plant. Approximately 3,200 feet of tile drain will be constructed,
requiring 2,700 cubic yards of gravel fill. The cornnection{(s) to the
sanitary system will require additional design anaiysis. Figure 6
presents a typical section of the proposed tile drain system. )

To prevent surface runoff from the site from entering the subsur-
face ground water system and the tile drain system, and to prevant
surface runoff complications on adjocent properties, a surface runoff
collection scheme should be einployed. Essentially, this requires con-
struction of a shallow clay-lined ditch around the perimeter of the
site. The collection system will route surface runoff from the highly
impermeable site surface cover to the adjacent storm system. Approxi-
mately 7,000 feet of ditch will be constructed and and connection to the
storm system will require installation of at least one catchment basin
and 200 teet of pipe. . Additional design analyses will be required to

finalize the connection details. Figure 6 presents a typical detail of
the proposed surface drainzge system.

Data collected by the City of Nhiagara Falls indentified approxi-
mately 20 homes where conteminants were infiltrating and volatilizing in
cellars in the arca of the Love Canal. Further investigation may identify
additional homzs with this problem. The Calspan Corporation rcport
“Characterizetion and Abatement of Ground Maler Pollution from lLove
Canal Chamical Landfill, Hiagara Falls, Hew York" presents a recommended
detail for sealed sump pump installations. - For the purposes of the
following cost analysis, il nas been assumed that approximately thirty
homes may require such modifications. The sealing of basement walls and
floors with an epoxy paint to prevent intrusion of contaminants may also

be apjropriate. Alternalive abatonent measures may, however, preclude
thesz actions.

In summary, total capital costs required for the potential site
decontamination measures are as follows:

On-Site Well Construction $ 15,000
Clay/Loam Cover Hith Seeding* $315,000
Upgradient Clay Barrier $ 32,000
Dovingradient Tile Collectlion System $ 31,000
Surface Runoff Collection System S 4,000
Basement Sealing 5 £1,000
Further Analyses, Testing and Dosign $ 80,000
Contingency 0 105 $ 52,000

* ROTE : Delivered clay prices assumad as $4.00

per cubic yard and delivered loam prices
as $3.00 per cubic yard.
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). Recomsended Continved Analysis and Monitoring.  The vork

— e SR W EL

conpleled to date has provided a gencral outline of the problems énd
potential solutions for the Love Canal site. However, significant
quantities of data are as yet unavailable. In that Tignt, it is re-
cormmended that continued testing and amalysis bg completed in the
following areas:

] Determinations of the exact boundaries of the canal and
of the extent of wasle deposition, particularly along the
nortn and south boundaries vhere more recent construction
has occurred;

2. Geophysical investigation of the east and west boundary
conditions to determine the depth and consistency of the
lower clay layers, to assist in desiyn of the clay barrier
and tile drain systems;

3. Further chemnical identification and quantification of chemi-
cal constituents in leachate plume.

4.  Further investigation of the areal extent of the downgradient
leachate plume, and the investigation of upgracient input into
Canal;

5. Determinations of the in-siie soil poroeability around

Canal in bolh the surficial and deeper layers;

6.  Further analyses of polential mitigative measures including
substitution of a claey barrier cast of the ceanal with a tile
drain, as recosmznded for ihe western boundary, feasibility of
leachate storage and collection, requirements for adjacent
homes basement secaling, etc.;

7. hnalyses of potential health effecls of ddentified and yet-to-
be-identified leachate constituents;

8. Determination of possible deep aquifer contamination in con-
junction with NYSDEC well drilling program.

9. Preparation of preliminary plans, outline specifications, and
a detailed cost estimate Lo be followed by Tinal plans and
specifications for actual implementation of the mitigation
progran.

puring and following sile decommissioning, a testing program should
be established to monitor on-site conditions and changes in the extent
and severity of the contamination problem. The monitoring program
should include testing of both the shallow and deep ground water aquifers
both on-site and off-site at representative locations. The monitoring
should initially occur frequently, and should conlinue until substantial de-
creases in identified toxic pollutants have been vecorded for an ex-
tended period.



APPLHDIX A

L1ST OF KNOWH COGRTAMINARTS




FPPERUIX A

LIST OF KMOWKH CONTAMINANTS

Chloroform

Benzone®
Trichlorcethylene*
Tetrachloroethylene*
Toluene*

Chlorobenzens*
Chlorotoluene

Xylene, isomers
Trichlorobenzene, isoners*
Dichlorobenzene, isomers*

Trichlorophenol™

Lindane*
Pentachlorobenzene*
Trichlorotoluene, isoiners
Tetrachlorotoluene :

Chlorobenzaldehyde
Dichlorobenzaldehyde -

1, 1= Oxybis methylene, bis benzene
1, 1- Thiobis methylene, bis benzens

o
HRDC vs. Train.

Dimathylbutane
Hexaene
liethylcyclopentane
Cyclohaxanol

Benzyl Chloride

liethylbenzoate
Dichlorotoluene, isomars
Tetrachlorobenzene
Dichloroethylene*
Carbon tetrachloride*

Pentachloroethane*
Pentacnlorobutadiene

1, 3- Hexachlorobutadiens*
Bromotoluzne, isomers
Bromochlorotoluene, isomers

Chlovronaphtalene isomer®

"1, 2- Dichlorooropane*

Chlorobenzoic Mcid
Hexylbenzoate

On EPA 1i9st of Toxic Chemicals as per Consent Decree



APPERNDIX B

SUMMARY OF ACTIORS




1930's

July 1953

1970's

1976

10/76

1976-77

Early 1977

6/77

a9/
12/77

12/77

1//8

Appendix b

Summary of Actions Tawken

Canal purchased by Hooker Electrochemical Cor-
poration for use as a chemical waste landfill.

Hooker sells the Love Canal to the Board of Edu-
cation City of HNiagara Falls.

Residents complain of chemical smells, fumes from
Canal and in baseinents.

U.S. Environmental Protection Agency (EPA) deter-

mines that the Hew York State Department of Envi-

ronmental Conservation (MYSDEC) has jurisdiction
over the Capal.

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

U.S. Congressman LaFalce (D-Hiagara Falls) presses
for Federal funds to clean-up landfill.

NYSDEC reconsiders its role, estimates 3 year legal
battle under State law and requests EPA assistance.

City of Niagara Falls hires Calspan to perform
research study on possible solutions.

HYSDEC/DOH conducts samoling of surface water.

HYSDEC takes additional water, soil and sludge
sampies from the Love Canal.

EPA Administrator Costle suspends EPA involvement in
incidents of discharge of non-removable hazardous
substances due to the unresolved issues in regu-
lations of liability and penalty discriminators.
However, Costle said that a monitoring study would
he conducted and section 311 Regulations would be
promulgated.

Fred C. Hart Associates and EPA Office of Solid
Jaste travel to Buffaloe and Hiagara Falls to attend
research kick-off meeting and conduct site visit.

EPA Contract Mo. 63-02--2764 detecls a large range of
chemicals 1in air of bascwments of homes.,



2778 Love Canal sump samoles show high concentrations of
several contaminants.

5/78 Conestoga Rouvers hAssociates hired by the City of
Miagara Falls to perform gzohydroliogic study for
develoupment of short term options.

6/78 MYSDJH declares a Health Emergency around the Love
Canal.
6G/78 Fred C. Hart Associates performs shallow aquifer

analysis: augering of shallow wells, collection of
samples and chemical analyses.

6/78 Presentation of Conestoga-Rovers Report.

6/78 HYSDOH/DEC complete full scale air studies. Health
and epidimeological studies performed by HYSDOH.

1/78 A meeting of all perticipants in Love Canal Project
was hzld at NYSDOH offices in Albany to discuss all
availeble data and to critique Conestoga-Rovers
Report. Participants also discuss range of solutions.

1/78 A meeting was held with NYSDEC Commissioner Borle,
with Region 11 EPA represcntatives Eric Outwater and
Williem Librizzi, with NYSDEC representatives Dr.
Leo Hetling and Robert Collin and with Fred C. Hart
Associates 1o discuss long-term solutions to the
Love Canal incident.



APPERDIX C

PUDLIC HEALTH LAY AMENDMENT




Title 1? - Woxic Suslonces

Section 1385 Llegislative Intent

Section 1336 Contracts

Section 1388 Power of the Commissioner - Emerpenciles

Section 1389 Reports

Section 1385 Tegislative Intent

Sites formerly operated as landfill to dispose of toxic
substances are exposing the citizens of the State LO unuecessary
hazards the duration and exteat of which is unknown. To develop
a plan for the alleviation mf these conditions, it is mecessary
to conduct a study to determine the extent of such hazards. The
potential hazard believed to exist at 2 spocific landfill site in ¢
County of HWizgara has precipated the need for iwmediate action to
avthorize the Department of Health to-undertake such stuly and to
conduct 2 pilet program to evaluate the efifect of individuzl correc

svstems in effected resiccnces.

=1y

2 Coimmissioner

1.

Section 1386 NDuties of t

The Commissioner of Healrh shazll conduct a study of both the
long and the short term effects of health hazards associated with
axposure to texic sustances cmanating from certain landfills.

Section 13857 Contracts

The Comrissiomer of Miealth is suthorized Lo enter inio concr

and agreements with individualsg, corporziions, and municipalicies |
perform the study hercin directed to alleviate the specific hazard

which the gzencrai public and members thereto may be exposad as thi

rr

result of toxic substances emanating fraon landiills



" : P =Ly vs frar e ¥ o - ol o vy or
scceilon 1388 Pownss of the Caniscionar - ERmersencLes

In case of great and ivoinent paeril to the healeth of the

general pudblic from such hazards as mzv be ideatified as resulting

-

from exposure to toxic substances emanating from landfills, the

take

(A"

n

]

Commissioner may declare the existenca of zn emar gency
such measures and such acts as he ey deem rasponsibly nscessary
and proper for the preservation and procection of the public health

Section 1389 Revports

The Commissioner of Hezlth shall make an initcial report
to the Gevermor and the Legislature on or before Septerber 15, 1978

cf the progress,and a further report to the Governor and the Legis]

on or before Apnril 1, 1981.

Section. 2 - Apuronriation

The sum  of $500,000, or so wuch thereof as way be necessar:
is hereby appropriated to the Departwment of Health from any monie
in the State Treasury in the General Fund to the credit of rhe
State Purposes Fund not otherwise eppropriated for its expenses
including personal services, maintenance and operation in carrying
cut the provisions of this act. Such monies shall be made pavable
out of the State Trecasurery after audit by and on the warrant of t

Comptrcller upon vouchers certified or appoved by the Cormissione:

This act shzll take effect immadiately,



APPERDIX D

AGENDA OF PROJECT GROUP MEETING (7/14/78)




X

XL.

IIL.

IY.

VI.

FAGLESHALLLE LLPD D eAIRT L b

‘:l RAEE BN W . mebenanE - -

Introduction of All Pavticipants = Haughie

Keport on Fpidemiologic Survay of love Cacal kesideants

(a) Available datz — Visnna
(b) Additional information likely to be available by August 1

Peport on Air Sampling of Love Canal homes

(a)
(b)
(c)
(d)
(e)
(£)

Basis for selection of indicator organics - N. Kim
Description of sampling prﬂcﬂﬂutes:g_ﬁicharﬂs
Presentation of data Bush

Survey monitoring data - S. Kinm

Conclusions

Remnaining questions

Bush

(i) eair levels in adjaceat houses Richards

(ii) c¢ffects of changes in season, weather, etc.

Suinp Venting Desiuyn - Calspan wodification

(a)

(b)

Fred G.

(a)
(b)
(e)

Current rationale for venting
Recominznded venting procedure

EPA - Librizzi
DEC — Hetling

Hart Studies  (Librizzi)
Misration and infiltration extension

Ixtent of area involved in landfill
Additional workscops being explored (Hztling & Librizzi)

Comments on Rovers Report

(a)

(b)

Need for additional environmeatal data for enginearing placn
EI'A — Librizzi
DEC - letling
Limitation of remodial plen to South portion
EPA — Librizzi
DEC — Ketling



VII.

VIXI.

JTX.

XE.

LC) LY LUATOREIE MOUAL TCaL U Uy JPLatue
EPA = Libelezd
brC - Notling
(d) Response ol Rovers to ¢ritique - Hovers

Curreant Tiagara Falls plan for remedial site action
(2) Initiztion of enginsering desizn -~ RKovears
(b) Tima table for dunitiation and complation of site
activities = Rovers
(c) Leachate disposal = Clifford
(d) Precautions on site to limit hazzrd to residents
during trenching, ete. = Clifford
Identification of chemical materials likely to be present in landfill
(2) Efforts by Hooker - Hooker

(b) U.S. Army disclaimer = Axelrod
Ventry statements

Public parception of hazard and romedizl az2etcivities — Clifford
() Public meeting to present new data
{b) Discussion of remedial activities

Prepatation of [inal report for Covernor =  Haupghie

lities

s

(a) Assigned responsils
(b)Y Data for submissio

(N
=

Schedule next meeting - Haughie



APPEHDIX E

AMALYTICAL RESULTS OF SURFICIAL GROUHD WATER SAHPLING PROGRAM
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One Hesearch Drive — Stamford, Conn. G503

B

CERTIFIED REPORT TRANSMITTAL

DATE SENt: July 11, 1978

LETIOD: First Class Mail

COMPANY NAME AND ADDRESS: Fred C. Hart hssoclates

527 Madison Ave.

New York, M.Y. 10022

ATTENTION: Jim Rodgers

REPORT NUMBDER: 3-9559-04 ADDITIONAL COPIES

DISPOSITION OF UNILTS:

DATE:

METIIOD:

The above referenced report is enclosed. Copies of this report and supporting
data will be permanently retained in our files in the cvent they are required
for future refercnce.

If there are any questions concerning this report, please do not hesitate To
contact the writer.

Naturally, as in the past, our stafl will be pleased to gquote on any future re-
quirements you may have.

Very 1ruly yours,
YORK RESEARCH CORPORATION
i T ./'/"."
-JLI?\iﬁﬁﬂj ;L-ta‘ﬁuéqﬁi;a

Kathryn K. Wahl, Manager
Laboratory Scrvices

Serving Scicnce and Indusiey Since 1941
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Environmongat Consuliants

3-9559-04 Fred C. Hart Assoclaltes July 11; 1978

Various water samples were taken in Miagara, N.X. by

Mr. J. Rodgers of Fred C. Hart Assocliates. The samples vere
submitted to York Research Corporation Laboratory and a
preliminary analysis for total organic carbon was performed.
The resulis of the analysis are listed below:

Sample No. Total Organic Carbon (ppm) (TQC)
21792 52
21793 112
21794 129
21796 36
21797 34
21801 42
21806 132

The samples which had the highest T0C values, #'s 21794, 21806
werce further examined by Gas Chromatography- 4% 5 ul alicquotls
of the samples were injected into a Hewlett-Packard, HModel
59340 Gas Chromatograpn flame ionization detector under Lhe
following conditions.

Column: 0.1% SPr-1000/Carbopack C, 6' x i/8" 5.5.
Column Temperature: 1259 (4') to 1909 @ 8'/min.

Carrier Gas: He @ 20 ml/min.

Detector @ °C: FID (h) @ 200°C

Injector @ ©C: on column @ 2500C

A gualitative standard consisting of water spiked with approxi-
mately 0.008% each of Benzene, Toluene, and 1,2,4 trichloro-
henzene was prepared for comparitive purposes.

scans of the two samples indicated major peaks in the region

of 1,2, 4 trichlorcbenzene. No benzene or toluene was
detectable. The peaks represent a concentration of approximately
80 ppm. The scans generated during the study are included

for your referconce.

(13

ndditional analyses on the samples will be pexformed pending
your review of the daca submitted and your instructions for
parameters to analyze.

Vork Research Corporaticn
One: Aesenrch Urve, Stamiord, Connasticut US805 - Telephane: (203) 3251871 - TWX 110-474-3947
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Sample Numbers, Location & Analyticdl RESULLS 0N SdidiCs
Taken June 9, 1978, Louve Canal Vicinity

FCHA

001
002
093
004

a19d
011
012

* 1,2,4 - Trichlorobenzene

Yorr
&

21791

21792
21793

21794

21796
21797

21800
213205

21801

52
112
125

132
42

50-80

50-80

Location

Buffala Avenue, due South of
Laove Canal

Frontier Ave. at 95th St.
Wneatfield Ave. at 96th SE.

Pead Ave. at 9oth St.

Black Creek at 96th St.

Black Creek at 102nd 5t.

Pead Ave. & 97th St.
Frontier Ave. & 97th St.

Wneatfield Rve. at 97th St.

+ Saturated Clay Samples, not analyzed since other data indicated
contamination.
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DIVISION OF LABORATORIES AND RES5EARCH

JAEMORANDUM . e
Y
lovember 22, 1977 File

lc. J. Beecher, Encon Duffale Regional Eficﬁih

Dr. R. D2ll'Acgua and Dr. Art HRichards A

Hyde Park (Hooker) and Chem-Trol Samples - 9/25/77
Ve have cbtained preliminary -data on the Hooker and Chem-Trol samples as

submitted by your office. The identification of cach (collected 9/26/77)
is as follows:

I

771701099 - Hooker (Hyde Park Landfill) Culvert Horthwest Property lLine 1010

771701100 - Hooker (Hyde Park Landfill) Ditch lorthwest Property Line Adjacen
to Fence

771701101 - Hooker (Hyde Park Landfill) Conduit Mortheast Proper ty Line 1020

771701102

Chem-Trol South Standpipe Landfill [i5

771701103

Chem=Trol 70 ft. Souih and 10 ft Cast of South Yell

771701108 - Hooker Pond in Yurd at 4060 99th St. 15195

Beecause of the complex noture of these samples it was decided that o qualitat
stcrocning procedure would be caployed by using gas chromatograghy-mass spocts
metry. Thus Di. Dymerski and iir. John Renkin preparcd eiller hexane extracts
or cluates from a "stripping” adserbtion rcsin. These extracts and eluates
vere then subjectied to gas chromotography-mass speclruscopy. The fact that
somz compounds are not reported which you may cxpect to be present in thesc
preparations reflects only that the mass spectrometer may not be sufficiently
sensitive to identify compounds at lesser concentrations. The report of the
mass spectral enalysis is enclosed. The letter A designates the hexane
extracis while the letter B indicates ithe eluates from the “stripping" appa:
Plcase note the probability assignments as given by the computer. No compow
were identified in 1100, 1101 and 1102 under the conditions employed.

The second portion of the investigalion was 1o carry out a hexane extraction
to detlermine POCD's andfﬂr Mirex using gas chromatography with electron captu
detection. These results are being reported in the usual routine fashien.

The third portieon of our invesligation will relite to our attempting to quan
the compounds reported lo be present by mass spoctral data with a high probs
assiysment. We are obteining standards for 1his work and hopefully will be
able to give you additional quantitative information.

na¥
Enclosure



tean o Identification Source Probability

2 2
10 Isobutyl Benzozte Cyphernelics 215
20 M. 1.
29 . I.
73 Phenyl Benzoate Cyphernetics i |
73 Benzil Incos
323 Methyl-thiochromanone R
diovxlde
. _ . . = = A ‘a"'.'--ﬂ--t. g N I
Szmple #1103A O ltnnn -t = S 27
6 Ethyl Naphthoate Cyphernetics o i
9 N.i.
29 Dichloro Toluene Cyphernetics 175
74 H. 1.
335 . 1.
anl HNonanone 211
461 Trimethyl silyl arsinate .208

Sample {1108A

1 Trichlorophenol Cyphernetics . 292
8 " P - 205
14 n » -176
"6 ..
118 M. T.

205 Lindane Cyphernetlics 0. 400



Sample [i1103B

Scan fI

29
49

68
68

110
187
211
220

237
231
260
280

280
289
308

Identification

Heptylhydroperoxide
3(2-methoxyethylamino)
phthallide
Trichloroethylene
Methyl N-(l-phenylethyl)
carbamate
Isopentylbenzens
Chlorotoluene
Dichlorobenzene
B-Benzoyl-A-Methyl
proplonic acid
Dichlorotoluene
Trichlorobenzene
3-phenyl-3-hydroxy-
cyclopentene
Methyl naphthalene
Tetrechlorcbhenzene
Dimethylnaphthalene

Sample #/1108B

2
10
19
29
g9
126
146
167
184
191
208
216
230
278

Dime thylbutane
Hexane

ltethyl cyclopentane
Denzenc

Toluene
Chlorobenzenc
Cyclohexanol

Benzyl chloride
Dichlorobenzare
Methyl binzoate

o, ¢dichlorotoluene
Trichlorobenzene
Tetrachlorobenzene

Source

Incos
Incos

Cyphernetics
Cyphernetics

Incos
Incos
Incos
Incos

Incos
Incos
Incos
Incos

Incos
Incos
Iricos

Lyphernetics
Incos
Incos
Incos
Incos
Incos .
Cypheinetics
Incos
Incos
Incos
Incos
Incos
Incos
Incos

Probability

. 3359
152

-14]
- 148

»103
L1TT
- 500
- 380

K-
.861

748
.363

-189
- 273
- 677

L A16
~ 1.000
- 120
993
~1.000
~1.000
. 605
824
~ 1.000
~1.000
-647
. Bb64
~ 1.000
.816
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MEMORANDUR
T0: Tile via ¥r. lMcMahon
FROM: Mr. Beecher&-- 1
SUBJECT: H**hj

Fooiter Chemical - Love Canal - Niagara Falls (C)
12-1-77 Sampling of Exposed Chemicals
Ppes Dzcember 5, 1977

Four s2mples of exposed chemicals, three sawmples of exposed
sludges and two sapmples of ponded water were taken from the Love
Canal site, bound by 97th St., 995t, Frontiler Ave. o2nd Colvin Rlvd
in the City of Niagara Falls, Kiagara County on December s 1977

1. Exposed fiber paX located abaat 100 feet south of curbd
on Vheatfield Lvenue and 60 feet west of fence behind
house No. 505 - 99th St.

2. Exposed fiber pak located 3 feet south-southwest of
sample 1. Sample appears siwvilar to 1.

3. Exposed sludge located 20 feet west and 5 feet north
ol sample 1.

4. Ponded water about 20 feet diameter north of sample 1
and west of H05 & 510 - 99th St.

5. PFPonded vater extending into unfenced yard of 60-99ih St.
(z2pproxiwate widpoint between Frontier and Wheatfield).

6. Ezposcd chemicals located 13 feet north of curb on Reed
and 2% feet cast of light pole about eguidistant from
99th and 97ith Streets.

7. Exposed chemical located 6 feet west of sample 6 and
appears tc be similar to 6. Five other exposed containers
vere within ten feet of samples 6 & 7 but nolt sampled.

8. Ixposed sludge beiveen Reed and Colvin near North End -
80 feet west of rear fence of 770 (or 77% - house not
numbered) - 99th St. flartitn e Lhae<gld

9. Exposed sludge about equidistant 991ih & 97th Street
veslt of vacant lot Fo. %50 - 99Lh Sireet.

JLB:dd



Table ESTIMATED LEVELS OF BENZENE AND HALOGEMATED ORCANIC U&PGRE IN AIR OF
HOUSENOLD BASEMENTS AND SCilCOL ROGM IN NIACARA, N

EPA Contract No, &8-02-2764

Sampling/Location

Chemical Ll 12 L3 L4 L5 L6 L12A 5°
benzene 13,896 73,785 4,194 6,286 T(39) 522,698 976 5.5
dichlovroctliylene <2563 <334 <294 <263 T(79) T{334) T(334) <10
mathylene chloride 1,534 <714 1,300 1,334 11,556 9,428 4,000 3.5
chlorofors 1,670 834 464 634 13,484 8,534 2,668 22

1,l,i~trichlorocthane 3,655 506 412 400 3,890 1,000 <334 <5
carbon te:trachloride 200 496 v(83) 5,038 562 704 <95 <2
trichlorocethylene 1,224 2,920 270 5,344 1,374 15, 3€0 T(116) <3
tesrachleroethylene 6,346 10,652 3,342 5,386 51,992 37,442 <163 <7
nsentachloroethane <1y <53 <19 <17 <10 <35 <116 <5
rnensachlorobutadiene <22 <h3 <23 <20 T(10) <43 <140 <6
1, 3-hexachlorobutadiene <22 114 <23 26 100 84 <140 <G
chlorobenzenc 1,940 4,232 1,000 3,674 2,778 <137 <348 <i5
dichlorobenzene isomer 2,044 4,400 154 2,940 8,914 100,476 <186 <3
dichlorobenzene isomer 260 2,442 76 2,106 6,024 51,600 <186 <8
cichlorobenzene isomer <30 <63 418 3,634 2,294 34,086 <186 <8
trichlorobenzene isomer 652 10,084 72 50 26 21,228 <140 <6
trichlorobenzene iscmer 58 1,010 T(23) 1,306 3,424 2,370 <140 <6
t:ichlu;nbcnzﬂnu isomer <22 <63 <23 1,086 580 3,656 <140 <b

(continued)



Sampling/Location

Chenical Ll L2 L3 L4 L3 LS L12A 3
retrachlorobenzene lsomer 16 1,832 <23 230 214 2,400 <140 <6
retrachlorobeazene isomer 12 9,600 62 350 406 17,142 <143 <6
tetrachlorobenzene isomer €22 <63 <23 <20 <3 <43 <140 <6
nentachlorobenzene isomer <22 494 T{23) 18 30 250 <140 <6
chlorotoluene isomer I 14,990 1,754 4,588 3,022 226,514 <116 <3
chlorotoluence isomer 3,520 <53 <19 <17 <8 223,042 <116 <3
dichlorotolucne isomer 8,826 20,926 <19 5,240 7,428 158,628 <116 <5
dichlorotolucne isomer 3,956 6,31 £h 5,320 2:.318 98,428 <116 <3
ichlorotoluere isomer <19 <53 48 314 <8 109,372 <llé <3
srichlorotoiucne isomer 634 206 46 134 1,644 6,886 <118 <3
srrichlorotoluene isomer 3,336 3,796 o2 1,786 4,908 L2,286 <116 <5
srdchlorotoluene isomer <19 1.810 T{19) <17 L66 43,700 €116 <3
trighiorotoluene isomer 1,142 842 T(19) 564 160 25,936 <llé <3
trichlorotolucne isomer <19 <53 <19 GO <d <36 <116 <3
tezrachlorotclucne isomer 148 168 <27 <15 56 <18 <l16 <7
tetrachlorotoluene isomer 58 <26 <27 16 <3 970 <116 <!
chlorobenzaldehyde isomer <26 130 <19 146 34 4,058 <116 <3
dichlorobenzaldehyde isomer <26 <03 <23 <20 <10 G50 <140 <6
bremotoluene iscmer 23 T{Sj} <19 134 66 G, 372 <116 <3

{continued)



Sampling/Location

Chemizal L1 L2 L3 L4 LS L6 L12A 3¢
bromochlorotoluere isomer T(19) <33 <19 60 23 1,542 <116 <5
chleronaphthalene isomer 78 84 <31 <27 <13 3,414 186 <8
1,2-¢ichloronropanc 1,406 <53 <19 <17 <8 <36 <116 <3
toral halogenated orsanics 59,489 172,713 13,760 58,968 127,778 1,786,636 7,644

I52e Yonthly Tachnical Progress No. 6 (March 14, 178, EPA Contract 68-02-2764) for sampliag protocol.
Y .
“Values are in ng!mj. T = trace, ( ) or < indicates.limit of detcation.

“Values are ng/earcridge.
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npRnLne {j'l;:?r?}
'-"!--\-\. *.-HL'
SRR H (].r:n:j}

inxachlicrocyelohexane (pob)

Poby fnomep
Savaa iserar (Lindsne)
lba isonor
wicnlorsathylene (ppb)
sratlaorcochyione (ppb)

LR |

Riossiomn {p;h}{1]

arson Teirechloride (npb) (1)

U 5. L 1, R | ,{l:]
veasdiehlorsnechana

CEa
L -

Iws

1
Lyi=irichlnensshann (pph}{'}

/D
N/D

0.03

0.18
N/D
Q13
/0
H/D
470
%/0
/D
/D

) =0 ok spwr-vica 1y detected,
sacausa of interferences,

e |
=
P

b I, A0

/0 (CO 0,03
/0 B0 D08
140 C3) ]

n/ 1) il ) h
N0 N0 )

\neivses dong aratis by Health depariment

Limfi of detectability may vary

I/ n 931) 1,360

i/n - 12,060 13,040

&Y nf i) 250

0,0h A/ /0

/0 160 170

i) ML 20

n 0 50 35

widaly Lotwoen sainics,

i
/1)
i
551
1,007
A0
251
o
i



Corpoiil

A

leteasion Tine

Concentra

Confidence (LAY
AHluene >80 1.33 259
rhlerchenzene >90 1.55 10
slorciclucne >0 L.15 73
Bichluercuenzene (2 isoders) >04 5.79, 6.77 a
miehlorotolucee {2 isomers) >50 L33, Yo 2T 52
richiorebenzene (2 isomers) >00 15.60, 16.G5 3
a, R, R trichilarotolume (4 isoners) =90 “v-66, 19,95, 20.11, 20.77 34
scrachlorobenzence >90 21.83 5
Ja B R, tetrachiloveiolucne
(2 imcmers) =90 249,21 ]
antacinlorobueniecne >90 25.29 M
J1' Biphenyl-2 echiyl {Clﬁ”xa} >0 25.81 <l
lexylheonzoate >90 27.75 2
anzane, 1i,1'-oxybis (methylene)lis
(r::“illaﬂ} >90 28.18 3
chanh;nruhicyc1nhrptaciicnﬂ >80 30.59 J
1lorohenzoic Acid 70 31.58 .
Renzene, 1,1"'=thiobis (metbylene)
bis {Elﬂ,ulh.ﬁ} BG 35.97 ]

e indicates chlorination oa the methyl proup.

f dindicates chlorination on the ring.

EStscript

Upon completion of the steam distillecion step, the sample was extracted with hexance
Al chen with meihylene culoride. Cas chvematagraphic exanination of these extracts show
aat the steam distillation was approximately 100X efficient.

Sl i%.;ﬂ.;{ wi2 #Jin{-ur (7eDin "a"'fflh?
7 i
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AVATLABLE PRELIMINARY HEALTH RESULTS
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 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 wvacant or unoccupied).

In reading the policy terms, it is important to know the insurance
definiticn of "VACANT", i.e. VACANT means that a house has no

furnishings.

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.

Homeowners 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 insuredrwho 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.

Most 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 wvacancy or unoccupancy is imminent.

In all cases, it is recommended that you contact either your agent
or company to determine whether wvacancy or unoccupancy affects
your coverage.
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STATE OF NREb YOk I.]"i AMUTEFELT 0F REALLE
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In the Matcecr of

BEST COPY
THE LOVE CANAL CHEMICAL WASTE LAXDVILL STYE AVAILABLE
LOCATED 1IN THE CLiY OF WIAGARA FALLS,

RIAGARA COULTY, STATE OF NEW YORX

ORDER
WMEREAS, the Commissioner of Healith of the State of New Y

ammong other things, is directed by tne Publiec lealth Laow to bz’

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

the State, and of all matters pertaining thereto and to exerci:

the functions, powers aznd duties of the Department of Health po

scribed by law and to enforce thz Puulic Hzalth Law; and

WHEREAS, Subdivision four of section 1303 of the Public

health l.aw provides as follows:

"Whenever the comuissioner shall by notice to the presidin,

officer of any local board¢ of health, direct him Lo coavene suc:

local board to take cextaln definite procecedings wvhich the

commissioner shall be satisfied that the action reccommended 1is

necessary for the public pood, 2nd is within the jurisdiction of

such board oi health, such prasiding officer shoall corvene such

board of health, which shall takoe the action directed’’; and

VHEREAS, scetion 1304 of the Pubiic Health Law provides:

"The local health officer cf a keelich district haviug no

.-i

local board of health and sach county healit commissioner shall

have authority equal to a board of heaiith Lo dnvestigate and

abate public nuilsances whilch may 2f{eccs hoolh. " and



MHEREAS, investigation by the Commissioner of Health ol the

state ol Hew Youk and those acting by aand oa iz behall hag

disclozed thal certain hazardous chcmical wasvos heretofore

deposited at that certain site knowa as the "Love Canal Chemical

Vaste Landfill" located in the City of Niagara Falls, County of
Niagara and State of New York constitute a public nuisance znd
an extrenely serious threat and danger to the health, safety and

welfare of those using it, living near it or exposed to the

conditlons cmanating from it, consiscing, among otner things, of

chemical wastes lying exposcd on the surface 3n numerous places
and pervaslive, pernicious and obnoxious chiemical vapors and fumes
affecting both the ambieant air and the homes of certain residents
living ncar such site; and

VHERLAS, the undersigned State Comimissioner of Health,
pursuant to the statutory authority conferred upon him, heretofore
did direclt the Niagara County Mealth Cormissioner to take certain
actions deemed necessary to alleviate and lessen, for the public
good, the dangers and hazards posed at the aforesaid landfill site
to those aliccted by it; and

VHEREAS, it appears that the Ni agara County lealth Commission:
took scine, but not all, of the actions so directed to be taken to
alleviare and lessen such hazards and dangers; and

WIEZEAS, it appears that certain actions are still necessary
for the public good,

NOW, THEREFCIYE, I DO HERESY ORDER AND DIRECT:

That the President of the Niagara County Boacd of licalch
convene Lthe hoacd of Health of the County of Niagara and that said

Toard, Logether with the Miagara County licalih Cosmissioner,. take



. Take adevuazte and appropriate meassures 1o causz the

remopval brom Lhe Love Cowal Chenizs) ¥Weste Landfill site of all
chemicals, pesticides and other toxic maierizl which lie expose

or visible on the surface of tha =it

.

b. Take appropriate sond adeguzte megsures to limit access:

bility to the site by the installatcion of suitable fencing ox

other effective means, together with periodic surveillance and

monitoring, to assurce that access to the site is properly rest

3 linmited.

¢. Take all other azpproprizie and necessary corrective ac
to abate the public health nuisance now existing at the Love C

Chemical Waste Lazndfill site.
d. Make an initizl repori to the undersigzned Coummissioner

Health, not later than 15 days £rom thie date of sexrvice of thi

‘Ordexr, concerning Lhe propcess uwade in implowmeniting the orcdar:

directions herein given and, thereaficr, weport on a monthly b

.as to such prograss.

BEST COPY
AVAILABLE

ROBERT P. \GALEM, M.D.
Commissionzsr of Health
State of New York

#

c:: _'_'_'_..-:r"':':

T0: Dr.Francis J. Clifford ; _
Hiagaca County Health Cominissionac
Niagara County Health Doparizaond
5667 Uppor Mountain Road
Lockport, H.Y. 14094

W@alph W Lewis, DUVUOR.
Fresident, Wiazara Counky Sepsod
5467 Unpor Hovnlain Rosd
Lockport, F.Y. 14094

- '-_‘
obf Moeazin
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