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known 'and is not further addressed within this report 

. The situation at Love Canal does, however, have a 
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A. 	Background  

During a period extending from the 1930s to the early 1970s, the 

Hooker Chemical and Plastics Corporation used a number of sites in the 

Niagara Falls area of New York State for the dumping of hazardous chem-

ical wastes. 06-site disposal areas used by Hooker during this period 

include the well-publicized site at Love Canal, the Hyde Park Dump 

(Bloody Run), the 102nd Street Dump, the S-Area Dump and 14 disposal 

sites located on Hooker's North Tonawanda property. Hooker also uti-

lized a number of other sites in the Niagara area for which little 

information is currently available. The locations of Hooker disposal 

sites in the Niagara area are depicted in Figure. 1. With the exception 

of Love Canal, all of the above-mentioned sites are currently owned by 

Hooker. In addition, a number of off-site disposal areas have been and 

currently are being used by Hooker.(1) 

This report does, not attempt to present the full scope of environ-

mental problems posed by hazardous wastes dumped • by Hooker at all site's 

in the Niagara Falls area. Instead, this report focuses on three sites 

for which there was sufficient information accessible to develop an 

adequate estimation of the scope of problems associated with the sites. 

These sites are the Hyde Park Dump„the 102nd Street Dump, and the S-Area 

Dump. The environmental disaster which occurred at Love Canal is well 



Figure1. 	Locations of major dump areas used 
by the Hooker Chemical and Plastics 
Corporation near Niagara Falls. 
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bearing on this report because the 102nd Street Dump was used for di,-

posal of Hooker's wastes prior to its use of the Love Canal site(2) 

while, in later years, the Hyde Park Dump was used as an outlet for many 

types of chemical wastes which had previously been dumped in Love Canal.(3)  

Insufficient information is currently available on the 

•sites to develop a comprehensive picture of the scope of environmental - 

problems posed by those sites. While there are indications that other 

Hooker dumps exist in the Niagara Falls area (notably N-Area, F-Area V- 

these sites are not discussed in this report because little is - 

known about these sites, to date. 

Information which was obtained from an extensive document review, 

from interviews with knowledgeable governmental personnel and others, 

and from visits to Niagara Falls area has been utilized to develop 

.assessments of the Hyde Park, 102nd Street and S-Area Dumps as presented 

in subsequent chapters. 

AMPtilg the. problems attributable to the three dumps which are speci-

fically addressed herein include: 

1. 	damage. to  public health and safety; 
a.. 'damage to property; . 
3. air quality problems; 	 ,r- 	.-• „4.1:-.=`.;:r7e.-;. 	• t! • 

4. contamination of ground water, surface wat&H,-"--'-'--  
and soils. 

Mk, 



While Hooker has been cognizant of these pIP brems Tor many years, 
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ts the Company_,,hasbaen_s_low....in_app.rapr,;_.  tel responding o many requests 
	 _ 

and requirements sought by environ_e1a_ta1„reg4Jl4tary_authorities over the 
	--------- ________--- 

years. For example, with reference to th Hyde Park Dump, he New York 

State' Department of Environmental Conservation (DEC) stated the following: 

(

"Hooker was initially very uncooperatjWirVaddressing 
the problems at this site. After a great deal of . 
pressure from the Department, a program to be under-
taken by Hooker to study the hydrogeology and contami-
nant migration from the site was agreed to by Hooker 
in May 1977."(4) 

• 	tie-  • -•'• 
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Although adequate:cleanup ,of- the dump sites poses an enormous 
• 

financial liability to the Company, it is vital-to the protection of 

huMan health and the environment. 

Based on available information, the scope of the continuing prob-

lems posed by these three sites includes: (1) the escape of pollutants 

from the sites into the environment due to the sites' inadequacies as 

receptacles for hazardous wastes and to the improper disposal methods 

which were employed; and (2) the potential health threat due to the 

toxicity.of the escaping chemicals to humans and other organisms. 

B.. General Hydrogeologic Setting_ 

The,..9.e412_01.521..-Lhegafa_Falls_a_rea is characterized by layered 
	--- 

sands silts and clays with an aggregate thickness ranging from a few 

feet to over forty feet. Ground water is contained in the permeable 



which also contain -crAck4,A4Lures. Throughout the 

: • t 

	

I 	 „ 

	

;71 	 v.! 
•!1-1,-`;) 	- P2. 

sandy zones. These strata are underlain by fractured dolostone bedrock 
• 

area, both surface water (runoff) and ground water discharge into the . 

Niagara River, directly or via tributaries. The River, in turn, dis-

charges to Lake Ontario. The Niagara River is used as the major source 

of drinking water for the area, and Lake Ontario is.a vital resource for 

recreation and commercial fishing. 

The mechanism by which hazardous -chemicals from the Hooker dumps 

migrate into the ground water and the Niagara River is shown in sche-

matic cross section (Figure 2) and can be summarized as follows: pre-

cipitation seeps through the wastes, generating "leachate” or .watei-

contaminated with chemicals from the. waste. This leachate moves down-

ward until it reaches the top of a saturated-  sandy zone or "water table". 

From this point it flows laterally ultimately discharging into the 

Niagara River. The ease with which contaminants enter into the ground 

water and migrate to the River can be affected by such factors as im-

proper disposal methods or site location. This is the case at the S-

Area site where there is evidence that Hooker excavated trenches and. 

dumped wastes directly into the water table there,()  In addition, the 

location of the 102nd Street site which extends right up to the shore-

line of the Niagara River provides an easy pathway for contaminants into 

the River. 

Some of the leachate in the dump sites continues to flow downward 

from the water table into cracks in the bedrock aquifer. This occurs 
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FIGURE 2. SCHEMATIC ILLUSTRATION OF MIGRATION - 
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quickly where bedrock lies near the surface, or slowly where clays lie 

between the wastes and the bedrock. 	 k ILTLa_a_lniligace_that  thedlys__ AAAit,a 
\ (3 .> 

Parkpimp was excavated to bed 	(6) thus at the site, contaminants At,qh  

have ready access to the bedrock aquifer. Interconnected cracks in the 
	 4 

bedrock aquifer c ate—ctralrits—of---f-low 

ater can move a significant distance over a relatively short period of 

time. Furthermore, acidic wastes dumped by Hooker would create a 
• 

solution reaction with the dolostone, tending to enlarge existing cracks 

and cavities. Flow patterns within the bedrock aquifer in the area are 

not well known. There are, however, a number of local wells which 

penetrate this aquifer, thereby offering the potential of further con- 

tamination of private drinking water supplies. 	• 

Although Hooker and a number of governmental agencies have con-

ducted sampling and testing programs to examine the extent of contami-

nation of water resources, insufficient data is available to fully 

asses' s the  environmental problems posed by the Hooker dumps. This, in 

part, 	related to the fact that a vast range of hazardous organic 

chemicals have been dumped by Hooker: 

"Over 250 chemicals, many with numerous variations, 
were produced between 1930 and 1975." [by Hooker 
in the Niagara Falls area](7) 

'Seventy-two potentially hazardous waste streams 
were reported, totald jis,of_Lj.,„Lds 
solids and sludges and Z_,•861,D00,-ga-LI-lana=of=liq4,ids 
and 'sludges." [by Hookerls Specialty Chemical 
Division](8) 

ereby contaminated ground 
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"State health officials have now ident'fied about 
200 chemical compounds in the Love Canal, in-
cluding what one researcher described as "organic 
curiosities."(9) 

The analysis of these chemicals in environmental media is difficult 

and costly. Among the chemicals af particular concern are dioxin, 

described as one of the most toxic chemicals known to man( ), its pre-

cursor, trichlorophenol (TCP),.and Mirex, also highly toxic, and the 

agent responsible for the fishing ban at Lake Ontario. Hooker's concern 

over the Mirex situation is evidenced by its proposed Mirex-chlorocarbon 

program budgeted for over $6 million including costs for extensive moni-

toring, long range toxicological investigations, fish sampling, and 

epidemiological studies.
(11) 

These and a host of other chemicals dumped 

by Hooker pose a significant health and ecological risk at very low 

levels of concentration.-  Toxicological information on some of the* 

chemicals dumped in large quantities by Hooker is summarized in the 

following section. 

C. 	Toxicological Summary  

The risks to human health and the environment posed from these 

chemicals can be evaluated in several ways. The most obvious and imme-

diate risk arises from an individual coming into .contact with contami-

nated substances either by breathing contaminated air or by touching 

contaminated materials (e.g., soils). These effects usually manifest 

themselves quickly and with careful study can be diagnosed to be the 
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result of the dispersion of chemicals and pesticide by-products. In 

humans, symptoms such as respiratory ailments and skin irritations and 

rashes can be anticipated. Other species can exhibit acute effects 

depending on the exposure levels. 

However, the assessment of the risks involved from the present 

circumstance goes further than these obvious effects.. Chronic exposure 

to low dosages of these chemicals either individually or as mixtures 

carry risks that cannot be fully ascertained at present levels of under-

standing. Several of the compounds which are suspected to be leaching 

from the Hooker dumps into the ground. water and ultimately the drinking 

water of the area, are known or suspected to be carcinogens or mutagens. 

Scientists do not agree on the risk presented by low levels of these 

toxins in air, food and drinking water since most of the available data 

on the toxicity of these compounds arises from tests on animals and not 

humans. Other experts feel that any exposure to these agents can cause 

cancer and thus no minimal threshold value for exposure is acceptable. 

The U.S. Environmental Protection Agency has stated its position on 

assessing these risks in the Interim Primary Drinking Water Regulations  

(40 CFR Part 141); where it states: "...the regulatory agencies have 

found it prudent, as a matter of policy, to take the conservative position 

of accepting the 'no safe level' conclusion, since this position is more 

protective of-public health and the preponderance of scientific opinion 

supports it." EPA's approach to the evaluation of health risk has been 



endorsed by the Director of the National Cancer Institute, Dr. Arthur C. 

Upton. In his letter of April 10, 1978 to Douglas Costle, the Admini-

strator of the' U.S. EPA, Dr. Upton lists several conclusions which are 

applicable to the present risk assessment. They are: 

"Exposure to even very small amounts of carcino-
genic chemicals poses some risk and repeated ex-
posure amplifies the risk. 

'Cancers induced by exposure to small amounts of 
chemicals may not be manifested for 20 or more 
years and thus are difficult to relate to a 
single specific cause. 

'Some portion of the population that is exposed 
is at a greater risk because of other contri-
buting factors such as prior disease states, ex-
posure to other chemicals, or genetic suscepti-
bility."(12) 

Therefore, the presence of these chemicals in the environment poses 

risk to the human health and biota in the area. In addition, some of 

the compounds in the landfill are thought to be potentiating agents 

which can increase the possibility of the deveTopment of cancer or 

mutations. The effect of these chemicals in the presence of known 

carcinogens potentially magnifies the risks involved. 

AlthOugh the precise nature of the damage.caused by these landfills 

is unclear,. 4-a-'7 ,:,44-74.--.--j. -3-Tit1::.:.721.727.-1.7:iljz,5-t..;-,17:::•:F_ la,j1-tro 

to humans and biota in the area exists; The fact that the 

actual effects of these chemicals could take 20 years or longer to be 

exhibited dictates the need for foresight in order to mitigate the full 

potential of the hazard. 



D. 	General Approaches to Site Cleanup  

There are two general approaches to cleaning up hazardous waste 

dumps: 

1. completion of emergency measures to prevent 
problems from worsening, including the 
institution of a'"perpetual care" program; 
and, 

2. permanent remedy of the problem. 

In the case of the Hooker dumps, the former approach would involve 

encapsulation of wastes by covering the tops of the dumps with low. 

permeability clay, and sealing the sides with clay or grout to retard 

lateral migration of contaminants. The effectiveness of such an approach, 

however, would be limited due to the fact that without a bottom seal 

pollutants could continue to contaminate ground water. Also, a contain— 

ment structure around the perimeter of the site would not remedy problems 

created by contaminants which have already migrated beyond the confines 

of the site. Pumpage and treatment of leachate, continuing monitoring- 
, 

and analyses, a perpetual program of maintenance and security, and a 

variety of other measures specific to each site would also be necessary. 

The major aspeCtbfj5ermahent remedy of problems posed by the 

Hooker dumps would involve excavation of wastes and contaminated soils 
••-.1=*. e 

afileal deposition in a licensed, secured, hazardous waste landfill, 

or incineration of the wastes, or some combination of the two. 



It is uncertain at present whether interim mitigation, as opposed 

to permanent remedy of the problems, will be required of Hooker by the 

State of New York. If an "encapsulation" approach is implemented, it 

would constitute atemporary solution, as in the case of the Love Canal 

where the site is being clay-covered and drained: 

"The city has proposed building a tile drainage 
ditch along the [Love] canal to prevent further 
spread of the contamination. 

'Officials hope the ditch will drain the toxic 
wastes away from affected areas and channel them 
into a treatment facility. Effective drainage 
would prevent the leaching that is damaging resi-
dents' property. 

'This solution is only temporary, however, ac-
cording to [EPA Region II Administrator] Beck. 
He said EPA is looking for a permanent solution, 
perhaps removing the waste material to a more 
appropriate landfill site."(13) 

A report on earlier studies of the Love Canal problem stated the fol-

lowing: 

"The greatest potential for complete and final 
solution to the Love's [sic] .Canal landfill prob- 
lem rests on removal of drums from the landfill 
and detoxification of their contents, probably 
by incineration. This is also probably the most 
costly and the most dangerous to field personnel."(14) 

The level of protection that will be afforded by temporary measures 

which would require perpetual care by Hooker is dubious, given the fact 	• 

that previous remedies undertaken by the Company have not been properly 



arily. This sequence of ' roblem/ artial remed /renewal groblem" wil • 

and effectively maintained. For example, Hooker attempted a closure of 

the Hyde Park Dump in the early 1970s at the insistence of regulatory 

authorities. Measures undertaken included strengthening of dikes, 

improvement in leachate collection, control of surface runqff, upgrading 

of clay cover, surface seeding, installation of security fences and 

testing of runoff. This program, however, was apparently inadequately 

implemented and/or maintained such that the State, since last year, 

actively pursued requiring a variety of improvements due to continuing 

environmental problems. Available correspondence and other documents, 

in fact, indicate that the state and other regulatory authorities have 

expended considerable effort in pressing for cleanup of the Hooker 

sites. The response from the Company has been a succession of interim 

remedial measures, which have abated problems partially and/or tempor- 

continue to impose a burden on the resources of State and other regu- 

latory authorities. It wouldthereg,r1.121.t.pu(121112.(liisl,121 

77117-c777o.eff ooker dumps necessaryL.12_deem_t1igL.c.oziommitant 

environmental problems "permanently resolved." 

A full cleanup, (i.e., excavation and proper final disposition of 

wastes) will be technologically complex and require massive capital 

expenditure over the near term. However, in view of the continuing 

maintenance costs and liabilities associated with the encapsulation 

approach, permanent cleanup may be‘,more desirable, from an economic 

standpoint, as well as from an environmental standpoint. 
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Methods for both the encapsulation (temporary) and excavgtfon 	14 ' 

(permanent) approaches to cleanup of the Hyde Park, 102nd Street and S-

Area Dumps are described in general terms in the following chapters of 

this report. In addition, estimated costs for these two approaches are 

presented for each site. The cost estimates for the encapsulation 

approach are conservative in that they do not consider contingencies, 

nor do they consider liabilities for potential future health.and eco-

logical damage that may result from malfunction, failure, or inadequate 

maintenance of control systems. The U.S. Environmental Protection 

Agency, in its most recent draft of regulations for the treatment, 

storage, and disposal of hazardous wastes under Section 3004, Subtitle C 

of the Resource Conservation and Recovery Act (:42 OSC 3251) states that: 

"Requirements for continuity of operation and 
financial responsibility are specified in Section 
25.43-9. The continuity of operation regulation 
will set up a reserve of funds to assure the clo-
sure and post-closure responsibilities as required 
under Section 250.43-7 can be met. 

'The term financial responsibility has been inter-
preted by the EPA to mean the ability to pay for 
injuries to third parties resulting from escape 
of hazardous wastes into the envirr,riment. The 
primary objective of the financial responsibility 
regulations is to ensure a source of funds acces-
s-ible to the legal process that would be suffi-
cient to meet legitimate third party claims for 
damage. "(15) 

Cost estimates for excavation are also conservative in that they do 
4 

not consider the extreme precautionary measures that may be necessary 

during the cleanup operations as envisioned in 1977 for cleanup of the 

Love Canal situation: 
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"...it seems-  that excavation c: the 
have to be approached with archeological caution. . 	 PI 

ezz. 
'To eliminate potentially hazardous atmospheric 
contamination in these same areas, we can even 
visualize housing the excavation itself in large 
air supported structures, with air discharged 
from the structure through activated carbon filters, 
or perhaps to provide oxygen to incinerators con- 
structed on site to detoxify liquids... 

'Using hand tools, personnel equipped with suitable 
protective clothing and breathing apparatus would 
remove the soil cover and sufficient soil from the 
side Of the landfill to permit inspection of the 
drums."(16) 

Since satisfactory cleanup programs have neither been prescribed 

nor approved for the Hooker dumps by the prevailing regulatory authori- 

ties, both the temporary and permanent options have been examined within 

this report. Given the magnitude of concern surrounding the Hooker dump 

site problems in Niagara Falls, it is verj, possible that the reponsible 

authorities may press for permanent problem resolution or for implemen- 

tation of emergency remedial measures followed in the near term by 

complete cleanup. 

Estimated Cleanup Costs  

Cleanup. cost estimates are presented in subsequent chapters for 

three of the Hooker dump sites in Niagara Falls. These estimates are 

based on all information available with regard to the size of the sites, 

the quantities and types of wastes disposed, local hydrogeology, and the - 

extent of environmental contamination. Substantial additional data 

would be necessary to develop specific engineering designs for remedial 

measures and their associated costs. 



Applying best available information and engineering estimates, the 

full cleanup of the three sites discussed herein could entail expendi- 

tures of up t 150 million. . 

rt 

J
-7,1  

1:4 



II. 	Hyde Park Dump  I.  
. 	• 

The HydePark Dump (Bloody Run) is currently owned by Hooker Chem-

ical and Plastics Corporation and was operated by Hooker from approxi-

mately 1953 to August, 1975. There is some confusion as to the exact 

size of the site which in three recent documents is respectively re-

ported to be 'V 15 acres, approximately 1750 X 600 or ry 18 acres, and 

25 acres.(1) The site drains to Bloody Run Creek, a small tributary to 

the Niagara River. 

The landfill was purchased by Hooker in 1953 and zoned as a per-

mitted site for storage of waste materials in August, 1953. The permit 

has conditions for continued use, including key points: 

1. .No waste material is to be deposited on the 
earth's surface at the present grade level; 

2. The layer of earth is not to exceed ten 
(10) feet in height; 

3 	No waste material stored within twenty 
(20) feet of any property line.(2) 

According to a recent internal Hooker document, "it is possible that 
- " 

existing conditions are not in compliance with these conditions."() 

The site was used for the land disposal of organic chemical waste 

produced by Hooker's Specialty CheMIcal Division from the manufacture of 

pesticides and other organic chemcals. According to a recent Hooker 

document: 



t. 
"the site was used starting approximatel; in-1 	 A953r" 
as an outlet for drummed chemical waste previously 
deposited in the Love Canal site which was closed 
at roughly the same time as HPL startup. Material 
was buried at the site by dumping truck loads of 
drums into open holes and eventually backfilling 
the excavation. Soil permeability or other leachate 
reduction characteristics of the geology were not 
considered during the disposal process."(4) 

No complete inventory of wastes disposed at the Hyde Park Landfill 

appears to exist. In addition, there are some discrepancies in the 

inventory information which is available. In a letter dated June 6, 

1978 from Hooker to NYSDEC, a partial inventory is provided of "larger 

volume or pesticidal substances believed to be buried at Hyde Park 

Landfill."(5)  This lists ten major substances, including the trichloro-

phenol waste product, 2 3, 7, 8 tetrachlorodibenzo p-dioxini  henceforth 

referred to as dioxin. This substance is probably the most highly toxic 

of the many hazardous wastes dumped by Hooker at the Hyde Park site. 

This substance has low solubility in water but is believed to be soluble 

in other chemical constituents which are present at the site such as 

toluene and benzene.(6)  

The most complete internal inventory information available for the 

Hyde Park landfill provides a listing of wastes and waste quantities 

disposed during 9 of the 22 years the site was in operation and includes 

many chemicals which are toxic at low concentrations as discussed in a 

previous section of the report. )  In the letter to the State, which 

inventories "larger volume or pesticidal substances," the pesticide, 

Mirex. (or dechlorane) is not identified as being disposed at the site. 



This substance, however, is shown in the internal Hooker inventory and 

was also identified in a letter to EPA Region II of May 21, 1976.(8) In 

that letter, Hyde Park Landfill was the only site identified as a dis-

posal area for solid Mirex wastes which were produced at the Niagara 

Plant from 1959 to June, 1967. 

The bioaccumulation of Mirex by Lake Ontario fish has been well— .. 	. 	. 

documented. Fui-ther, "Commissioner Berle stressed that scientific data 

continues to show that Mirex, dumped by Hooker Chemicals and Plastics 

Corp., Niagara Falls, and.others is still present in the lake."(9) 

Also, many other organics, including pesticides, have reportedly been 

disposed in the Hyde Park fill and could be affecting the biological 

resources of the Niagara River and Lake Ontario. In a letter dated 

October 5, 1978 concerning the Hyde Park Landfill leachate, Hooker 

states: 

"Polychlorinated biphenyls (PCB's) were detected. 
The exact Arochlor or Arochlors could not be ascer-
tained. It appears to be 1248 or 1242 or a mixture 
of both, plus some unknown. A very rough calcu-
lation, based on -a 10 ng Arochlor 1248 standard, 
places the concentration at less than 5 ugh.  This 
number is given as a gross approximation and is in 
no way to be considered accurate."(10) 

Uncertainties as to the full scope of the_.vas.te.substances that may.  

be  buried at Hyde Park fill are further illustrated by the following 

excerpt from an internal Hooker document: 
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"The inventory of materials located at HPL is ex-
tensive and diversified. Segregation of wastes 
with the possible exception of sulfides, was not 
considered as a rule and records are unclear as 
to the location of specific materials within the 
site."(11) 

The history of environmental problems stemming from poor waste 

management at the Hyde Park fill can be summarized as follows: An 

internal Hooker document states: 

"The general cause of complaints was the contami-
nation of Bloody Run creek as the result of 'pond' 
drainage of organics or leachate migration from 
the landfill walls. The first record of these 
complaints was in 1964 from the State Health Dept. 
A series of similar type observations (as recorded 
in the file notes) from surrounding residents, 
Niagara County Health Dept., Town of Niagara, and 
New York State Dept. of Environmental Conservation 
were reported to Hooker between 1964 and 1978.'1(12) 

Problems have existed for at least 14 years, yet negotiations for clean-. 

up still continue. 

Table 1 includes a number of complaints as referenced in the Hooker 

document.(13) Major complaints centered around fire and odor problems 

and seepages from the site into the township of Niagara. 

• The facility was "closed" in .1972 and reported closure costs to - 

Hooker were $500,000. Apparently",closure procedures and/or post-

closure maintenance were inadequate, as DEC notes three current problems: 
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REPRESENTATIVE COMPLAINTS - HYDE PARK DUMP 

(.1964- 1978)  
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contamination of sediments in Bloody Run 
Creek (the stream draining the area) and 
tributaries; 

rupture of the protective berm  at the faci- 
lity, malfunction of  the leachaIe collection 
system and cor—TSZTTUFfit movement of contamfnants 
fFOTThe. site; 

likely contamination of ground water.
(14) 

• According to the NYSDEC, "determination of pollutant migration from 

the site [Hyde Park] is strongly complicated by the likely contamination 

of the soils and sediments surrounding the outside of the site and in 

the surface drainage system to the Niagara River."(15) Sediments show. 

contamination by chlorinated toluene, benzene, and other compounds. 

Bloody Run Creek is contaminated from —the fill to a point near Niagara 

University where it goes underground and eventually discharges to the 

r:iver. The extent of contamination of the underground conduit is not 

known due to the lack of access to this area. In 1976 and 1977, a total 

of over 5 million gallons of leachate was transported from the site and 

treated out-of-state (reportedly in underground injection wells in 

Ohio) .(16)  These disposal costs are approximately $500,000 per year. 

During the past year, there have been two breeches of the berm, 

resulting in discharges to Bloody Run Creek and the preparation of a 

legal referral by DEC. In July, 1976, U.S. EPA found Mirex in water 

from the site's collection pond, in the collection ditch, and in soil 

from the north side of the site. A September, 1977 DEC sample from .a 

culvert under Port Authority Road showed high levels of Mirex .(1850 

ppb). A July, 1978 sediment sample from Bloody Run Creek showed extensive 
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contamination: 633 parts per million (ppm) tetrachlorobenzene, 154 ppm 

BUG (lindane), 3851 ppm hexachlorobenzene and 68 parts per billion (ppb) 

Mirex, based on a sample of 320 grams wet soils and 75 ml decanted 

1iquid.(17)  All of these contaminants are hazardous in the low ppb 

range. 

The possibility that ground water contamination had occurred at the 

Hyde Park Dump Was raised in an internal Hooker memo dated September 6, 

m J. Czapla to F.T. Olotka, B.J. Carreno, and R.A. Bowman: 

"monitoring wells have been installed - possibility 
that the ground water at the HPD may be contaminated 
with materials buried at the site because - initial 
excavations may have been made to bedrock. 66§-1TF=--- 
va lo a aisco orea so 	 gs and strong 
dor similar that that of the lagoon - preliminary 

groundwater samples were discolored and have a 
phenolic odor."(18) 

Four months later, however, in a letter dated Janualy 18, 1978, (from 

Czapla-to John McMahon, NYSDEC Regional Administrator for Environmental 

Quality) which accompanied a report by Hooker on the Hyde Park Landfill, 

the indications of ground wat:T contamination internally noted earlier 

are not discussed. 	a ead, Hooker maintains that groundwater inves-

tigations are not necessary and that groundwater contamination is ' 

unlikely because of the particular soil and hydraulic conditions present 

at the site: 



"Hyde Park Site 

1. It is our opinion there is no appreciable con-
tamination of surface waters from the site since 
runoff monitoring results indicate compliance 
with minor exceptions to drinking water standards. 

2. Ground water investigations do not warrant further 
.— consideration for the following reasons: 

a. The landfill was constructed in natural clay-
ey silt material having a low permeability 
factor of 0.003 ft/day (0.0000010 am/sec.). 

b. For leachate to migrate horizontally to 
contaminate surrounding ground water parti-
cular soil and hydraulic conditions must 
exist. None of these conditions are present 
at the site."(19) 

NYSDEC, however, disagreed with Hooker's assessment that ground-

water investigations were not necessary. In September, 1978, the Agency 

stated the following after reviewing the borings logs in a June 1978 

report on the Hyde Park Monitoring program (prepared by Hooker's con-

sultants, Conestoga-Rovers): 

"The bor 
Associat 
tigation 
contaminatio 
the clay seam  

in Conestoga-Rovers and 
port entitled "Site Inves-

g Programs" indicate that 
:oundwater both above and below 

is likely."(20) 

ng logs g yen 
s June 1978'r 
d Monitor 

Because of the indications of groundwater contamination, NYSDEC would 

.only tentatively approve Hooker's engineering plans for interim miti-

gative measures at the site. .The agency did not feel that Hooker's 

plans for intercepting the contaminated leachate fully addressed the 

problem: 



"...We can give approval to these plans only with 
the caveat that the Department may require modifi- 
cations or additions to the proposed construction • 
activities based on these additional documents. 
While the submitted plans will reduce the move- ; 	- 
ment of contaminats [sic] into surface and groundt, 
waters, they do not fully address this problem. 	

•—•" --: a 

The main thrust of the proposed construction seems 
to be to reduce the volume of leachate requiring* 
collection and treatment, and thus reduce Hooker's 
cost for treating leachate from the site. 

'...Locating the tile drain at the elevations stated 
in the plans will reduce the piezometric head within 
the raised portion of the landfill but it may not 
intercept most water moving out of or into the soils 
under the fill. In fact, in many places-the.drain 
systet is actually at a higher elevation than the 
elevation of the land surface at the nearest point 
outside of the landfill (that is, the elevation of 
the natural grade of the surface). To be more effec 
tive, the drain tile should be much deeper that is 
presently proposed."(21) 

Letters from James Czapla of Hooker Specialty Chemicals to John McMahon 

of New York State DEC, dated 10/16/78 and 11/7/78 stated: 

"It is mutually understood by DEC and Hooker that the 
current construction program may not alleviate all environ-.. 
mental concerns at the site-and depending upon monitoring 
results future work may be deemed necessary. 

In conjunction with those interim mitigative measures, Hooker also 

recently proposed to truck or pipe the collection leachate to the Niagara 

,Falls treatment plant. This plan, however, would require approval by 

the Niagara Plant and there are uncertainties, however, as to the caoa-

city of the facility to handle the wastes. The treatment plant is 

apparehtiv, already functioning up tc or beyond capacity and experiences 

operational difficulties. 

Recently, two health problems relating to escape of pollutants from 

Hyde Park into the environment have been identified for further investi- 

gation: 	(1) presence of toxics in water wells near the site (analytical 

data is not yet available, however, the Health Department indicated 

verbally that contaminants have been detected in small quantities, 
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justifying the need to extend the public water supply lihes); 11) medi-

cal reports indicate that 7 members of a local family whose property 

borders on the Hyde Park Site, suffer from inexplicable respiratory 

ailments (see Attachment 1).(22)  

Other significant environmental and health problems could arise 

from chemicals leaving the area via Bloody Run Creek which flow to the 

Niagara River and ultimately to Lake Ontario. 

• oker's inventor},  of materials disposed at the Hyde Park Dump for 

various years (1955, 1957, 1962 -- no volumes indicated), 1964, 1968, 

1969, 1973, and 1974) can be used to estimate the total disposal voluem 

at the dump site. The average weight of materials dumped during these 

seven year of record is approximately 10,500 tons per year. Using this 

Value and knowing that the site was in operation for twenty years, the 

total weight of material at the Hyde Park site is estiTated at 210,000 

tons. If the material is assumed to have a specific gravity of 1.2, 

(i.e., the density of the material is 1.2 times that of water), a tons 

of material is approximately equal to a cubic yard. Based on this • 

analysis, the volume of waste at the site is estimated to be 210,000 

cu,b_j_c_yards, exclusive of contaminated soils. Such a volume would be 

roughly equivalent to a 15-acre site piled with hazardous material 10 

feet high. Soil borings in the area indicate that bedrock varies from 7 

feet to 35.5 feet below natural 'grade.(23) 
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Dear Dr. Clifford:  

Oobc....r 6, 1978 	 • 

••• 

: • A-2.-.:st 	• 
- 	477 Belvedere -Avenue 

fliagarFallc Ilaw-  York 14302 

•••. 	. 

has:-.6-cine:-- oj 	atteaticia- that the.  cree.1-._ knathl a B1oO4y.:11u. 
. 	. 	 - 

--t•raverses-  thrt.C.the nror.e.2:-t-v .of 	ed kr-macs.st 

•- 477 Bulvoder-:;:A.v• enuel  Niagara Falls, .1,Tow -York 1430.2. 1-1..e. 

his son, Wayne, age 24, Wayne' wire, Barbar-r...,• an& four of his --• • • 
•... 

.8-:-.andchildrert, all. Ii-vo on t'nic property and all hz.,......r_e_l .oevore uppe?..: .. . 	 : 	 - 	••.:, . 	. 	 .. 
••resn-o..tory'problems.;  . Each of the E,-.-_andshi/dren has had. problems.;  . .. - 

/ since returning home from' the neWho-r.n nu_rser-y following birth . 	 _ : 
As • you ior, :Hooker: Chemical has recently admitted to dumping - 

Mire into the Bloody Run Creek. In addition, Hooker has been 	ping.dtm 
_ 

various chloride compounds in .the creek; these 'latter chemicals are 

ozi to be highly toxic.to  the rt,,seiratory tract. 

All of the Ar-m..71s-ts hw be-n.-ev=1,--;to-T 	 P.-iung-

Park,..Professor. of Pediatrics and Tr.raro1o6.,-.7- at Buffalo Chi ld_r.. cr.LT 

'Hospital, and we to3-ether.  cannot 	the high incidence Of 

handled initially by the ;: iiagara Coun•r..y Health Department. 

here do we go from here? Till look fervard to hearing 
•-t 

.rerd.ing this ratter in the near...future. 

froa you 

.. • 

• -••_._ 	. 
.respir.atory disease in this, racily  on. any other 	 

I.h_ave discussed. the situation with 	2erne Campbell of the 

State Health Department and Dr, ,--Camp's..ni feels that the sit•ua.tion. should. be  

f3incerel--  -Jt 

• :1 isvpii7Lr 
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The Hyde Park site has been plagued —ith problems over the years. 

The site experienced significan su sidence in parts the berms and 

dikes have collapsed, and the leachate collection system has malfunctioned 

periodically. ,I4Tria hazardous organics from the site 

    

have leached through the surface and contaminated Bloody Run Creek. 

Hooker recently hired Conestoga-Rovers and Associates to develop 

engineering plans to correct some of the immediate problems at the site. 

Conestoga-Rovers and Associates have estimated that the costs required 

for these corrective measures to be $996,190. (24)  Hooker has evidently 

estimated the costs for the project at $1,240,000. (25)  It is the 

impression of DEC that Hooker is also planning to dredge the entire 

drainage system and contaminated section of Bloody Run Creek. According 

to information provided in the NYSDEC Draft Information Dossier 78.13, 

Rovers has apparently estimated costs of $1,000,000 to dredge the con- 

tii7aFTEgrEgaions of Bloody Run Creek and probably to install a new 

drainage system. Hooker is waiting for authorization from its Board of 

Directors to *expend these funds. As of October 24, 1978, no permit 

applications had been received by DEC or the Corps of Engineers for the 

dredging plan. DEC will undoubtedly press to assure adequate cleanup of 

Bloody Run Creek. 

Remedial measures necessary to resolve problems at the Hyde Park 

site and the costs of those measureAs are identified in Table 2. In 

Table 2, both emergency measures and permanent measures are considered. 



unknown 

Total 	$57,620,000 4- $500,000/ye_ar----__.) 
_____-------- 

TABLE 2 

ESTIMATED CLEANUP COSTS ASSOCIATED WITH 	!..i . 	 . , 11 ,... 	. 	4' '. • 	; • ...:.-.:.) 	1..: 
. •, 	:.' • 1- \ \ 	1  _.-=', ,,, 	Fl  

THE HYDE PARK DUMP SITE 	 t,  ,•- -., e. ,.. 	\ k -, 

•• - 
1 ,%"4-C7:4:7-'*.-oe• 

Activity 

1. Dredge Bloody Run Creek, possibly under Niagara 
University.to  the Niagara River 

2.: Extend Niagara Falls water system 

3. Emergency mitigative measures 

(a) cut-off barrier 

(b) clay cover, grading, surface water runoff 
control, and monitoring 

Cc') .annual perpetual care program (inspection, 
replacement of cover, leachate treatment, 
security)' 

4. Permanent mitigative measures 

(a) Excavate concentrated hazardous wastes 
(b) Excavate contaminated soils to bedrock 
(c) Transportation to hazardous waste disposal 

site 
(d) Incineration of concentrated hazardous wastes 

(e) Secure landfilling of contaminated soils 
(f) Random fill material 
(g) Site closure and post closure monitoring 

Costs 

unknown 

$30,000 

$1,250,000 

$1,240,000 

$500,000/yr. 

$2,900,000 
$2,800,000 

$4,300,000 
$15,200,000 

$23,400,000 
$1,500,000 

program 

5. Third party damage claim fund 

Note: Total does notinclude several unknown cost items 



III. 	102nd Street Dump  1 - 
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The location of the 102nd Street Dump is depicted in Figure 1. The 

102nd Street Landfill (also referred to by Hooker as the River Road, or 

LaSalle site) is bordered on the north by Buffalo Avenue, on the south 

by the east branch of the Niagara River, on the east by Olin-Mathieson 

Chemical Company, and on the west by Griffon Park, formerly the site of 

the City of Niagara Fall's municipal landfill. The site drains to the 

Niagara River. According to data included in an internal Hooker docu-

ment, the size of the site is approximately 20 acres.(1) The site was 

used from the 1930s to 1971. The landfill had been a low-lying marsh, 

and "wastes were apparently dumped right up to the [Niagara] river's 

edge."(2) It is uncertain as to whether there may have been actual 

dumping into the River, since: "It appears questions remained through-

out the landfill life as to the location of the legal shoreline."() 

The site was once subdivided and used by Oldbury Electro Chemical 

Company, Niagara Alkali Company and Hooker. Niagara Alkali and Oldbury 

were acquired by Hooker in the mid-1950s. "Niagara Alkali waste cow-

sisted primarily of inorganic wastes such as brine sludge, cell tops, 

possible caustic and refuse.. Landfilling operations at the two Oldbury 

parcels utilized meterial segregation for the most part. Chlorates, 

flyash, and brine sludge were landfilled in the east parcel', while 

phosphorous wastes were buried in the west parcel. There are documented 

incidents, however, where violations of the practice are indicated."(4) 

The Hooker parcel was used prior to the Love Canal for dumping solid and 

drummed residues which may have included a host of chemicals: 



Benzoyl Chloride 
Thionyl Chloride 
Benzyl Chloride 
Chlorinated Waxes 
MCI 
PNBC 
MNBC 
LDS 
Polychlorinated Naphtalenes 
Butyryl Chloride 
HC1 
Benzeyl Disulfide 
8TC 
Antimony Chloride 
Ferric Chloride 
Benzoic Acid 
Benzoate of Soda 
Aluminum Chloride 
Caprylyl Chloride trl  
Chlorisondamine (7)k'i 

An unidentified black liquid was dumped on the site from the late 1940s 

through the early 1950s at a rate of about 500 gallons/week (or a total 

of over 100,000 gallons, assuming four years of dumping).(6)  Also, 

between 1948 and 1954, tetrachlorobenzene (a priority pollutant) filter 

cake and possibly Lindane (banned under the Insecticide Act) filter cake 

were disposed at a rate of 54 drums/day (or a total of 16,848 drums over 

a six year period).(7) 

The facility had a history of explosions caused by the mixture of 

phosphorous and chlorate wastes. During hte late 1960s, "...only fly-

ash, sludge, mud, and generally inoffensive materials..." were disposed, 

due to the "visibility" of the site operations.(8)  Among the problems 

and complaints associated with the ite were the following: 

• 
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1. "firecracker bangs" being experienced by 
truck drivers (7/26/67); 

2. two youth alleged to have been burned in 
the dump area (7/27/67); 

. 3. 	explosions caused by mixture of chlorates 
and phosphorus (8/8/67); 

4. small explosions caused by mixing of red 
phosphorus and chlorate (8/9/67); and 

5. paint staining complaints (12/21/71).(9) 

On December 8, 1970, the Army Corps of Engineers issued an order to 

Hooker to immediately cease construction, filling, dumping in the east 

branch of the Niagara River and along its shore upstream of Cayuga 

Island. Hooker agreed to grade and cover the site and erect a bulkhead. 

This work included emplacement of a 2-foot clay cap, topsoil, revege-

tation and construction of a stone bulkhead at a total cost of $86,000.
(10) 

According to a NYSDEC document: 

"While the closure design seems to have been, in 
part, directed toward controlling leachate, the 
main thrust of the design, the bulkhead, was to 
prevent the washing awaY of wastes by the Niagara 
River. In order to limit leachate formation, two 
feet of compacted clay were placed over the entire 
site after it had been graded. The site was then 
covered with topsoil and seeded."(11) 

The completed work was approved by the Corps on December 27, 1972, 

however, since that time it has become apparent that thee measures 

did not resolve the environmental problems posed at the site. A recent 

internal Hooker document states: 
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"The Hooker area now appears to be stablc except ri-1 	
. 	, 	

r14-"1. 

for a few isolated cave-ins which should be re- 	 • 11:1 
paired. Technical Control recommends that addi- 
tional top soil be spread on the site and the 
entire area seeded early this summer. We believe 
this can be justified based on the following: 

1. Additional soil will cover the chunks of 
waste BHC which are present over the entire 
bare area. The grass root system should 
prevent this material from working to the 
surface in the future. This is important 
since a number of children have been injured 
in the past as a result of handling the BHC. 

2. Filling in the cave ins will minimize the 
chances of children or adults being injured 
on the site. 

3. A good grass cover will help to stabilize the 
area against further erosion. 

4.. 	Since this area is in the public view from both 
River Road and the river, the seeding will pre-
sent a much better image of Hooker. 

'Since this property is of limited or no use to Hooker, 
it is recommended that Niagara investigate the possi-
bility of selling it to the City of Niagara Falls. 
The river frontage plus the fact that the site is 
contiguous with Griffon Park should make this attrac-
tive to the City. Sale of the property will relieve 
Hooker of the $9200/yr property taxes as well as con-
tinuing maintenance."(12) 

Problems with the site are currently of significant concern to the 

New York State Department of Environmental Conservation (DEC). This 

concern relates to the leaching of wastes from the fill into the River 

,and consequent contamination of the Niagara River from which large 

quantities of water are withdrawn downstream to provide a drinking water 

supply to the area. In a February 9, 1977 letter to Hooker from DEC, a 

number of questions were raised as to the integrity of the site. (In 

fact, one would be hard put to find a worse location for a hazardous 
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waste disposal facility). The statement was made that: "This Depart-

ment is very concerned over the leachate emanating from the above 

landfill sites" (102nd Street and Hyde Park).(13) 

A cross-sectional diagram illustrating flow of ground water and 

leachate is provided by Figure 3. This figure was based on information 

contained in documents prepared by Hooker and dated January 6, 1977; 

January 15, 1977; January 26, 1977; and July 13„ 1978.(14-17) The 

depth to which wastes were buried is uncertain, however, it is known 

that pits or trenches were excavated at the site and wastes were dumped 

below land surface but above River level. Given the information avail-

able as to the water table elevation, it is apparent that wastes were 

dumped into the upper part of the aquifer. Also, waste residues have 

been encountered at some depth within the aquifer. . As a result, the 

clay "cap" and berm are ineffective in areventing lateral flow of con- 

taminan s uirectly into the River. According to a 1978 NYSDEC document: 

"When the site was inspected, in August of 1976, 
several leachate seeps on the River side of the 
bulkhead were apparent. The sediment from one 
of these seeps was sampled November 16, 1976. 
Analysis showed total PCB at 26.6 ppm and Mirex 
at less than .007 ppm.. 

'Upon pressure in the Department, Hooker conducted 
a hydrogeological and water quality investigation 
of the site during the summer and fall of 1977. A 
report on this investigation was submitted to the 
Department on January 18, 1973. After review, the 
Department requested addttional information and 
analyses. "(18) 
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Figure 3: Schematic Illustration of Subsurface flow ofeonfaminants. 
from 102nd St. Dump to Niagara River 
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Analytical data from six monitoring wells showed high concentrations 

(to 940 ppm) of TOC (a general indicator of organic contamination). 

Shoreline River surface water, however, reportedly had low TOC concen-

trations (6 ppm). According to the State, "contamination of water 

within the fill was found in almost all of the wells.(19) Net organic 

halide concentrations in well samples were up to 47.4 ppm, however, 

Hooker expressed questions with regard to the reliability of the data.(20)  

Available analytical data is insufficient to assess the magnitude of the 

contamination problem posed by leachate emanating from the 102nd Street 

fill. Although some testing was performed by Hooker at DEC's insistence, 

additional work is needed to design a final cleanup plan. DEC has 

requested Hooker to "identify every halogenated organic exceeding 10 ppb 

in concentration.,(21) In view of the ready access of pollutants from 

the fill to the River, and the failure of previous simplistic efforts to 

adequately mitigate leachate migration, the implementation of more 

carefully designed waste containment measures will be necessary to 

assure adequate protection of the important water resource that the 

Niagara River represents. An engineering options for preventing the 

problem from worsening would be sealing the fill from the environment. 

Tr17777777777777; injecting grout (or emplacing clay) just landward of  

the River and along the remaining three sides of the perimeter of the 

site from surface to bedrock. Vertical sealing coupled with covering of 

the site with an adequately thick layer of clay to minimize infiltration 

of precipitation over the long term and grading to avoid standing sur-

face water would significantly reduce the environmental risks which are 
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posed by the site in its pcesent conditions. Such a progriath WOuld --" 

require a continuing monitoring and maintenance program to measure the 

long-term effectiveness and integrity of the control system. 

The option considered for the permanent remedy of the problem 

involves excavation and removal of the wastes from the site with subse-

quent re-disposal at a licensed secure landfill. Becuase of the ex-

plosive nature Of the phosphorous wastes at the site, extreme caution 

must be exercised during all of the various phases of waste handling 

operations. A pretreatment process to neutralize the phosphorous would 

be required. Although this option would be in keeping with the Clean 

Water Act goal of enhancing the quality of. surface water resources, and 

with the goals and guidelines of the Resource Conservation and Recovery 

Act, the technical complexities and costs associated with such an approach 

would be enormous. 

The known amounts of material disposed at the 102nd Street dump 

between 1946-1971 can be used to estimate the total volume at the dump 

site. The annual amounts of wastes dumped is approximately 7,400 tons. 

Using this value, the total weight of material dumped is estimated at 

200,000 tons. . If the wastes material is assumed to have a specific 

gravity of 1.2, a ton of material is approximately equal to a cubic 

yard. Based on this analysis, the voluem of wastes at the site is 

estimated to be 200,000 cubic yards. Such a volume is approximately 

equal to a 14 acre site covered with 10 feet of wastes. The depth to 

bedrock in the vicinity of the site is approximately 27 feet below 

natural grade. 
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TABLE 3 

ESTIMATED CLEANUP COSTS ASSOCIATED 

WITH THE 102ND STREET DUMP SITE 

Activity Costs 

1. Niagara River testing, monitoring & treatment program unknown 

2. Dredging of the Niagara River contaminated sediment 
deposits unknown 

3. Emergency mitigative measures 

(a)  

(b)  

cut-off barrier 

clay cover, grading and surface water runoff 

$1,000,000 

(c)  

.control 

annual perpetual care program 

$1,600,000 

(inspection, replacement of cover, monitoring, 
leachate treatment, security) $500,000/yr. 

4. Permanent mitigative measures 

(a)- 	Excavate and pretreat reactive & toxic concentrated 
hazardous wastes $4,000,000 

(b)  Excavate contaminated soils to bedrock $2,900,000 

(c)  Transportation to hazardous waste disposal sites $4,300,000- 

(d)  Secure landfilling of concentrated hazardous wastes $8,000,000 

(e)  Secure landfillTng of contaminated soils $23,000.,000 

(f)  Random fill material $1,700,000 

(g)  Site closure & post closure monitori.ng  program unknown 

5. Third party damage claim fund ss,000ronn_ 

Total = $51,500,000 + $500,000./y1:-. 

\: 
	 -  

Note: Total does not include several unknown cost items. 
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measures.. 
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IV. S-AREA DUMP  

The S-Area Dump, also known as the River Front Landfill, was pur- 

chased by Hooker on October 12, 1947 and operated until 1970. As can 

be seen in Figure 1, the site is bordered on the South by the Robert 

Moses parkway and the Niagara River into which two Of its outfalls discharge 

(N Area and Area 4). The City of Niagara Falls water works filtration plant 

is situated to the East of the site; while Adams Avenue and N area C an addi-

tional piece of property owned by Hooker) are to the North and West respec-

tively. The size of the site is approximately 17 acres.(1)  

According to old city maps, the S-Area site is situated in an area 

that was reclaimed from the Niagara River shoreline. Maps show that the 

river's previous shoreline was close to Buffalo Avenue, which is.located 

to the north of the site (see Figure 1). Photographs taken in 1924 indi-

cate that the site was underwater at that time. Since the site is now 

described as "above river level", it is believed to have been reclaimed 

prior to acquisition by Hooker. Furthermore, "excavated material was des- 

cribed as consisting of cinders, stone, slag, dirt and-  carborundum abra- 

sives", suggesting spoils • typically used for waterfront reclamation project(2) 

These materials would allow rapid migration of leachate into the River. In- 

terviews with employees involved in landfilling operations conducted for an 

internal Hooker study indicated that groundwater at the S-Area site was 

almost always encountered at-4 feet below the existing grade.(3) During these , 

interviews, it was also indicated that the natural drainage of the site was 

disturbed as a result of construction activities for the Robert Moses Parkway: 
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"Drainage was probably towards the river (north to 
south). J. Gibson recalled that the bulkhead applied 
by road crews during the construction of the Robert 
Moses Parkway (directly south of the landfill acti- 
vities) acted like a seal, and resulted in water 	„ 
backup problems during new entrenching operations."(4) 

The S-Area site was used for the land disposal of solid and liquid 

residues produced by the adjacent Hooker Niagara plant and by the Hooker 

Durez Division plant located in the nearby Town of North Tonawanda. 

These residues consisted of a number of organic chemical wastes in-

cluding phenol residues from the plant at North Tonawanda. According to 

an internal Hooker document, it is believed that "most bulk liquid 

residues" (residues collected in trailers) were disposed of at the S-

Area Landfill.(5)The site has also been identified as "a staging area for 

drummed materials destined for Love Canal during 1947-1952.11(6) 

Although several inventories of buried and dumped residues have 

been made during the landfill's existence, only two of the 30 years the 

site was in operation are covered in detail. Moreover, discrepancies. 

exist between information provided by the inventories and information 

supplied by interviews with employees involved in landfilling operation 

at the site. For example, a Hooker document states that "C-56 disposal 

at this site (S-Area) was not recalled by J. Gibson;" however a 1955 

Residue Disposal Study conducted by (-looker indicates that C-56 was 

disposed of at the site. (7) 

• 



.An extensive inventory of toxic wastes believed to be disposed of 

at the S-Area site were identified through interviews with Hooker employees 

for a recent Hooker survey. No quantities were listed for these wastes, 

Wastes disposed at the S-Area site for 1957 and 1958 include large quantities 

of hazardous chemicals.. An internal Hooker document indicates that "resi-

dues were always placed in pits or entrenchments" at this site, (8) 

According to a Hooker's Internal Residue Disposal Study of November 

4, 1955, disposal at the S-Area site and at the Hyde Park site (another 

Hooker landfill area) was carried out in the following manner; 

"Residue is taken out of the plant in residue trailers 
and 55-gallon drums. All trailers are sent to the 
River Dump CS-Area] while the majority of drummed resi-
dues is buried in the Hyde Park Dump. A crane and 
bulldozer are on hand at the dump for digging holes and 
covering residues. 

'At the River Dump separate pits are provided for each 
of three drummed residues; thionyl chloride, aluminum • 
chloride and benzol. Two additional pits are dug for 
residue trailers containing (1) C-56 DDM, sulfide, 
sulfane and monochlorotoluene, and (2) p-dichloroben-
zene, o-dichlorobenzene, monochlorobenzene, and tri-
tetra blend. 

'Two trailers, 1500 gallon and 2000 gallon capacities, 
are used in the plant for hauling residues. The entire 
operation of transporting, dumping and returning the 
trailer takes approximately 1 hour. A truck-load of 
drummed residues (18 drums) is removed from the plant, 
dumped and the truck returned in- I 1/2 to 2 hours. 
During the course of a week an average of 26 trailer-
loads and 12 truckloads of drummed residues are removed 
from the plant."0) 



This description of disposal, coOpled with the S-Area site. 

waste inventories would indicate that whilezsome_drummed residues-wee 

disposed at S-Area, the predominant amount of wastes disposed'at the 

site were liquid residues which were first collected in trailers for 

hauling to the site where the liquid wastes were then dumped into pits 

or entrenchments that had been dug into the:ground. After the liquids 

had been emptied from the trailers, the trailers were returned to the 

point from which they had embarked. 

This description of the disposal of liquid residues at the S-Area 

site is corroborated in an eyewitness report made by Elliot Lynch, .a 

chemist at the City of Niagara Fall's water treatment plant located 

adjacent to the site. In 1958, while working at the water treatment 

plant, he observed the disposal practices at the S-Area site, Photo-

graphs taken by Mr. lynch verifying these dump practices are included as 

Figures 4 through 7 . In an interview with Mr. Lynch, he reported that 

wastes were routinely disposed of at the site by the emptying of liquid 

wastes from trailer trucks into trenches which were excavated below 

grade. In addition, he stated that some wastes were transported in 

drums which were then rolled into the ditches and punctured enabling the 

contents to drain. This documentation leaves no doubt as to the ease with 

which contaminants could drain directly in the Niagara River. 



In a Hooker waste disposal survey, additional information was 

provided regarding disposal practices at the S-Area Site and related 

problems: 

"The Aluminum and Antimony Chloride residues have 
been disposed of by hydrolysis in a water filled 
hole at the river dump when the wind is favorable. 
They contain pyrophoriC metal particles which 
burst into flame when exposed to air as well as 
the chlorides which give off copius quantities 
of HC1 in contact with water. It is not known 
what can be done with these; however, since the 
processes are to be down for ”veral months, they 
are not presently a problem..00)  

Closure of the S-Area site appears to have occurred in approxi-

mately 1970, although a gradual phase-out of activities at the site 

began in the 1960's. As stated in a 1978 internal Hooker document, one 

of the primary reasons for the phase-out and closure of the site was the 

increased visibility of the site to the public resulting from construction 

of the Robert Moses Parkway which began in the late 1950's: 

."...the high visibility caused by the construction 
and subsequent use of the Robert Moses Parkway, 
resulted in a reduction in activity at this dis-
posal site..." 01) 
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Hooker's 1958 waste disposal survey conducted to determine alter-

natives to disposal at the S-Area or River Front Dump states: 

"Residue Disposal Following the AbandOnment of. the  
River Front Dump  

We have been asked to summarize the situation with 
which the Niagara Plant will be faced in regard to 
residue disposal when the proposed Niagara Parkway 
along the river front is completed. It is.generaLy 
conceded that general face-lifting of the South side 
of the plant will be necessary before that view is 
open to, public examination. One aspect of this 
which w,11 no doubt bc consickred necessary is the 
abandonment and covering of the river front dump. 

Methods for disposal of numerous residues and trash 
now dumped there mUst be studied and be ready for use 
at that time. Thienyl Chloride, Sulfur Monochloride 
and Aluminum Chloride residues cannot now be disposed 
of at the river because of the risk of interfering 
with construction work already in progress. Disposal 
methods for these residues are already assigned to 
various,groups and proposals should be forthcoming 

. uki) soon 

Disposal at the S-Area site was phased out gradually: 

'While a phase out of organic residue disposal was 
occurring throughout the 1960's, sulfur chloride 
residues, particularly thionyl chloride, continuO„ 

- to be landfilled here until approximately l967."0i) 
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The last reported occurrence of disposal at the site in 1970 in-

volved approximately 2500 drums of phosphorus pentachloride which were 

"landfilled in 2 pits dug at the S-Area site approximately 8 years ago. 

Plastic bags were placed over the drums and a lime buffer surrounded 

the drums."(14) 

An internal Hooker document states that "it is not believed that 

this site was monitored through site life or after closure."(15)  As a 

result of improper'monitoring and operations management practices cJupled 

with the poor location of .the S-Area site, wastes mich have leached 

from the site into the Niacara River may have also entered the public 

water supply via the City's water intakes or tunnel structure located near 

the site. This possibility and the possibility of other unspecified 

environmental problems resulting from the site are indicated in an inter-

nal Hooker document: 

"The S-Area site Was referenced by NYSDEC during 
the Mirex sampling program as offering the poten- 
tial of leaching into the river and the City of 
Niagara Falls water intakes (memo - 8.3. Carreno 
to F.T. Olotka 10/5/76). However, it is felt 
that regulating agencies do not have an idea of 
the extent of operations carried on at this site. 1'06) 

The reference to possible contamination of the City of Niagara 

Fall's water intakes may be related to an incident occurring in 
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1978. In the summer of 1978, divers were hired by the City of Niagara 

Fall's Municipal Water Treatment Plant to:investigate sediments which 

had accumulated in its water intake structure located 200 yards east of 

the S-Area landfill and 20 feet below the ground surface: 

The Niagara Municipal Water Treatment Plant (rated at 64 mgi) was 

originally constructed in 1911 with significant modirications performed 

in 1952 to enlarge the plant. The water intake tunnels which were 

constructed in 1911 with extensions constructed in 1952 were placed 

through fractured dolostone beneath the Niagara River. 

In 1978, samples of the water were taken at the intake structure, 

the stone shaft, the forebay, the chemical feed channels, and from the 

finished water. Additional samples were taken at the filter beds and 

from the mud balls. . As a result of this investlgation, some of these 

water samples were found to be contaminated with sediments containing a 

number of substances which are also found in the S-Area site and could 

possibly be produced by other plants upstream. 
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Efforts to mitigate the immediate contamination problem included 

removing the sediments in the bottom of the pipes, in the water intake 

line from the river, and by plugging up an old water line leading from 

an abandoned pump station (see Figure 8). Costs which have been incurred 

by the City of Niagara Falls, to date, for removing the accumulated 

sediment and plugging the abandoned line are estimated at $147,000. 

There are additional plans to reclean and resample these areas next 

Spring in order to ensure that all contaminants have been removed. 

It remains unclear whether the source of these contaminants was 

from one or more plants upstream or could have resulted from leaching of 

contaminants from the adjacent S-Area site into the vicinity of the 

water treatment plant. 	1--'"EklilliiEliV3regular analytical pro- 

gram to examine-the quality of raw water at the intake. Finished water 

is sampled and analyzed for conventional pollutant parameters 

Furthermore, the treatment plant does not have the instrumentation to 

perform more sophisticated analyses to identify such organic consti- 

tuentS as chlorinated hydrocarbons, although a program to measure tri- 

halomethanes and to assess the operations of the plant is currently 

being performed by the firm of Malcolm Pirnie. The treatment plant does 

not currently utilize activated carbon treatment, although they periodi- 

cally dose carbon to combat seasonal taste and odor problems. An emergency 

intake structure is reported to have been constructed in 1952:hut plant 

personnel are unable to verify the ;location of this structure. Recent 
• • . 

attempts have been made to activate this line, but they have been unsuc-

cesful, to date. 
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site: The following key points summarize the problems posed by the S-Area 
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1. 
The site itself is situated in a very poor location 
for disposal of hazardous wastes, in view of its 
proximity to the Niagara River, the drinking water 
intake pipe with the River, and the municipal water 
treatment plant adjacent to the site. 

2. 	No provisions - were made to secure the site, so as to 
prevent the escape of pollutants into local water 
resources. 

• '?

:1.* 4. Hydrogeologic conditions in this filled area are 
indicative of a ready pathway for wastes and contami-
nated leachate from the dump to the Niagara River. 

5. This escape of wastes from the site may be related 
to past and possible future problems of contamination

.  in the near-by public water intake tunnel and treatment 
plant. 

6. Whether or not the intake tunnel contamination and 
S-Area discharges are linked, leachate from this site 
can continue to contaminate the Niagara River, may 
threaten downstream water uses, and will ultimately 
flow into Lake Ontario until the site is adequately 
secured. 

7. The bulkhead required for the construction of the 
Robert Moses Parkway may have drastically altered 
prey-lc:his groundwater flow patterns at the site. 



OpLions for measures which could be undertaken to secure the site 

are discussed below. These include isolation by using a grout or clay 

barrier curtain to reduce the spread of leachate, and the removal of 

material to a secure landfill site. This would also entail the removal 

of the S-lagoons currently situated on top of the S-Area landfill and 

used by Hooker to treat liquid wastes. An additional cost for encasing 

the old water tunnel with PVC pipe has been. developed in the event it 

is required to protect the water supply from materials entering through 

the fractured dolomite. Removal of wastes would provide the highest 

level of long-term environmental protection but such a measure would 

require enormous expenditures. The clean-up approach that may be required 

by regulatory authorities is not presently known. 

Because complete records were not kept for the wastes dumped in the 

S-Area, an estimate must be used to calculate the extent of the con-

taminated area and the associated volumes of material. For purposes of 

this estimate, dimnesions were scaled from drawings showing the area to 

be approximately 300 feet wide by 400 feet long. Although these dimensions 

would result in a surface area of approximately 3 acres, Hooker documents 

indicate that this dump area is 17 acres. The height of this area is 

assumed to be 10 feet (both above and below the original ground surface). 

The two S-Area lagoons, which are currently being used by Hooker to treat 

liquid wastes, are situated above the former dump area. The d" 

of the lagoons are assumed to be 200 feet wide, 300 feet ion'  and and 15 feet 

high. Bedrock is assumed to be 20 feet below the original grade at the 

site. Estimated costs of various remedial measures are presented in Table 4. 



A PVC pipe may be required to line the inside of the old municipal 

water tunnel to eliminate any possible migration of hazardous material. 

PVC pipe was used upstream in Lockport, New York, to protect the 

municipal water intake line which may have corroded due to discharges 

from the Hooker facility at Durez. The costs for this line wee 

approximately $400,000 paid by the Lockport Water Treatment Plant. 

  



TABLE 4 

 

ESTIMATED CLEANUP COSTS ASSOCIATED  

WITH THE S-AREA SITE  . 

   

Activity 

  

Costs 

 

    

     

1. Niagara River testing, monitoring, and treatment 
program 	 unknown 

2. Reline Niagara Falls fresh water intake pipe 	 $300,000 

3. Relocation and contruction of treatment lagoons 	 unknown 

4. Emergency mitigative measures 

(a) cut-off barrier 	 $1,000,000 

(b) clay cover, grading, and surface water 
runoff control 	 $1,000,000 

(c) annual perpetual care program 
(inspection, replacement of cover, monitoring, 
leachate treatment, security) 	 $500,000/yr: 

.5. Permanent mitigative measures 

(a) Transfer lagoon wastes 	 $220,000 

(b) Excavate highly contaminated soils 	 $1,450,0001 

(c) Excavate contaminated soils to bedrock 	 $2,260,000] 

(d) Transportation to hazardous waste disposal site 	 $33280,000 

(e) Secure landfilling of contaminated soils 	 $23,900,000 

(f) Random fill material 	 $1,640,000 

(g) Site closure and post closure monitoring program 	 unknown 

6. Third party damage claim fund 	 $5,000,000  

Total = $40,050,000 + $500,000/yr. 

Note: Total does not include several unknown cost items. 
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