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1. EXECUTIVE SUMMARY

1.1 SITE BACKGROUND

The Stauffer Chemical, North Love Canal site, in the Town of
Lewiston, was used by Stauffer from 1930 to 1952 to dispose of indus-
trial wastes (see Figure 1-1). These wastes are reported to be 50,000
to 75,000 cubic yards of asbeétos, concrete cell parts, reactor lin-
ings, scrap sulfur, graphite, scrap metal, silicon, zirconium and
titanium oxides, flux, cinders, and phenols.

The site was subsequently covered and developed. Whittaker Sub-
division, a residential development, is now located directly over the
former disposal site.

The site comprises approximately 5 acres and consists of private
residences and surrounding yards and gardens (see Figure 1-2). The
former disposal area crosses several roadways in the eastern section
of the Whittaker Subdivision. Soil borings and water samples were
taken in 18739 by Dominion Soils Investigations, Inc., under the
direction of USEPA. The Niagara County Health Department (NCHD)
collected one water/sediment sample from a roadside ditch in April
1988 and two basement sump samples during January 1989.

1.2 PHASE I EFFOQRTS

The site was visited on September 7, 1987 by Ecology and Environ-
ment, Inc., (E & E) personnel to conduct a physical inspection of the
site in support of this investigation. Prior to the inspection,
available state, federal, and municipé] files were reviewed, and indi-
viduals having knowledge of the site were contacted. The site inspec-
tion consisted of a walk-over survey around the perimeter and into
adjacent areas of the site. Of interest to the inspection were:
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¢ Overall site conditions; and
¢ Determination of former waste disposal areas.

1.3 ASSESSMENT

Stauffer Chemical has indicated that it has disposed of sulfates,
cinders, cell parts, graphite, concrete, chlorides, silicon, and zir-
conium and titanium oxides at this site. The landfill itself was not
visible during an onsite inspection, although the contour of the land
was slightly mounded (1 to 2 feet) above the disposal area. No
stressed vegetation was noted and no waste material was seen on the
surface of the former disposal area. Houses, yards, and driveways
were all maintained in very good condition.

Overall this site appeared very well maintained and no signs of
former disposal were noted. Further investigation is recommended to
fully assess any environmental or health hazards presented by this

site,

1.4 HRS SCORE

A preliminary application of the Hazard Ranking System (HRS) was
made to quantify the risk associated with this site. As the Phase I
investigation is limited in scope, not all the information needed to
fully evaluate the site is available. An HRS score was completed on
the basis of the available data. Absence of necessary data may result
in an unrealistically low HRS score.

Under the HRS, three numerical scores are computed to express the
site's relative risk or damage to the population and the environment.
The three scores are:

¢ Sy reflects the potential for harm to humans or the environ-
ment from migration of a hazardous substance away from the
facility by routes involving groundwater, surface water, or
air. It is a composite of separate scores for each of the
three routes (Sgy = groundwater route score, Sgy =

surface water route score, and Sp = air route score).

¢ Spp reflects the potential for harm from substances that

can explode or cause fires.

1-4



o Spc reflects the potential for harm from direct contact
with hazardous substances at the facility (i.e., no migration
need be involved),

The preliminary HRS score was:

Sy = 39.04 (Sqw = 67.35; Sy = 5.03; Sp = 0)
SFg = not scored
Spc = 37.5

1-5
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2. PURPOSE

This Phase I investigation was conducted under contract to the
New York State Department of Environmental Conservation (NYSDEC)
Superfund Program. The purpose of this investigation was to provide
a preliminary evaluation of the potential environmental or public
health hazards associated with past disposal activities at the
Stauffer Chemical, North Love Canal site, This initial investigation
consisted of a detailed file review of available information and a
site inspection, This evaluation includes both a narrative descrip-
tion and preliminary HRS score.
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3. SCOPE OF WORK

The Phase I effort involved:

e The review of available information from state, municipal, and

private files;
® Interviews with individuals knowledgeable of the site; and
® A physical inspection of the site,

State files reviewed were maintained by the New York State
Department of Environmental Conservation (NYSDEC) Region 9 in Buffalo,
New York, County files reviewed were maintained by Niagara County
Department of Health,

Mr. Michael Hopkins of the Niagara County Health Department was
contacted in person on May 1, 1987, to discuss information maintained
in the county files. )

A site inspection was conducted by E & E on September 7, 1987.
Photographs were taken during the site inspection and are included in
Appendix A.

No samples were collected by E & E during the inspection. A
physical inspection of the site and review of pertinent USGS 7.5
minute topographic maps was completed. A summary of agencies
contacted, along with contact persons and addresses is presented in
Table 3-1.

recyciad papes [T e
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Table 3-1 '?

SOURCES CONTACTED FOR THE NYSDEC -
PHASE | INVESTIGATION AT STAUFFER

CHEMICAL, NORTH LOVE CANAL S5ITE wh

iﬁ

New York S5tate Department of Environmental Conservation,
Reglon 9

600 Delaware Avenue, Buffalo, New York 14202

Telephona Numbar: (716) 847-4600

9
ia

~ Division of Solld and Hazardous Waste
Contact: Lawrence Clare, Ahmed Tayyebl; Jack Tygert
Telephone Number: (716) 847=-4600
Dates Contacted: May 8, October 7, 1987
infarmation: Background informaticon, analytical data

- Division of Regqulatory Affairs
Contact: Paul Elsmann
Telephone Number: (716) 847-4551 g
Dates Contacted: May 8, 1987, and June 2, 1987 ig
Information: Permlts; wetlands Informaticn.

- Division of EnvIironmental Enforcement "
Contact: Joann Gould i
Telaphone Number: (7186) 847-4582 wi
Data Contacted: May &, 1987
information: Enforcement actions

- Divislon of Water
Contact: Rebecca Anderson
Talephone Number: (716) 847-4590
Date Contacted: June 2, 1987
Informatlon: Floodplain locatlons

E ..

‘n A

= Bureau of Wildlife
Contact: James R. Snider
Telephone Number: (716) 847-4550
Date Contacted: June 2, 1987
Information: Crlitical habitat locations

New York State Department of Health,
Reglonal Toxlc Program Office
584 Delaware Avenue, Buffalo, New York 14202
Contact: Linda Rusin, Cameron Q'Connor
Telephone Number: (716) 847-4365 .
Dates Contacted: May 5, 1987, June 4, 1987, April 13, 1989 I
Information: Contact wlth NY3SDOH on May 5, 1987 Indicated
that the office was newly established and file information
was extremely |Imited; therefore, the county health
departments wara visited in lieu of NYSOOH, NYSOOH flfes
ware ssarched on April t3, 1989,

‘&m&

od
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Table 3=1 {(Cont.}

State of New York Department of Health, Corning Tower

The Governor Nelson A. Rockefeller Empire State Plaza
Albany, New York 12237

Contact: Lani Rafferty

Telephone No,: (518) 458-6310

Date Contacted: April 5,6, 1989

[nformation: File search for site history, correspondencs,
background informatlon,

Niagara County Health Department

10th and East Falls S5treet, Nliagara Falls, New York, 14302
Contact: Michaal Hopkins

Telephone Number: (716) 284-3128

Dates Contacted: Msy 1, 1987

Information: Site history, profile report

Tuscarora Natlon

2006 Mt. Hope Road, Lewiston, New York 14092
Contact: Chlef Leo R, Henry

Telephone Number: (716)297-3757

Date Contacted: MNovember 25, 1987
Information: Groundwater usage

Buf falo Soclety of Natural Sciences

Humbo!t Parkway, Buffalo, New York 14211

Telephone Number: (716) 896-5200

Contact: Patricia M. Eckel

Date Contacted: August 18, 1987

Informatlon: Endangered or rare species on the Niagara
Escarpment

Town of Lewiston Water Authority

1445 Swan Road

Lewiston, New York

Contact: S. Reiter

Telephone Number: (716) 754-8214

Dates Contacted: October 29, 1987; November 29, 1988
Information: Groundwater usage

ra2

o

¥

(]

ed paper I SN TN R T TS TRV



s BEG NRe BiEes L MiEe BERSS BEESS Sibas Bl B B BERSe ML |




4. SITE ASSESSMENT

4.1 SITE HISTORY

The Stauffer Chemical, North Love Canal site comprises the north-
ern section of Love Canal, which was originally excavated near the
turn of the century, but remained unfinished due to declining economic
conditions. This section of the canal measured approximately 100 feet
by 2,000 feet by 10 feet. The excavated material was placed on either
side of the excavation and, over the course of years, was used to
cover filled portions of the canal, or transported from the site. The
canal remained empty for a time and became overgrown with vegetation.

Standing water was noted at times in small pools and overgrown
marshy areas (Moriarty 1979). Throughout this time residences were
constructed up to the edge of the canal. From 1930 to 1946, Niagara
Smelting, a Stauffer subsidiary, used the site for the purposes of
disposal. Stauffer Chemical Company used the site from 1946 to 1952
for waste disposal. During this time the site was owned by Mrs.
Whittaker, address unknown (Muraocka 1979). Union Carbide may have
used the site for disposal during this time also. The canal was
filled in at irreqular intervals by industry and local developers.
Rough estimates of the volume in the canal are between 50,000 and
75,000 cubic yards, assuming at Jeast 1 foot of cover was placed over
the waste material (Moriarty 1979). Following the filling of the
canal, residential homes and roadways were built directly over the
fi1l material. It has been reported that many of the driveways and
street beds in the area have a slag base, and that cinders and slag
were dumped throughout the fill material. This fill was also reported

4-1
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to contain a yellow material that is alleged to be sulfur. In 1979
the United States Environmental Protection Agency (EPA) conducted a
study of the site and came to the following conclusions:

0 The site poses no health or safety hazard;
0 There is no concern for groundwater contamination; and

0 Residents contacted did not appear to be concerned about the
fill area.

In October 1987, Ecology and Environment, Inc. (£ & E) conducted
a site inspection. This inspection noted no stressed vegetation or
signs of exposed waste throughout the site. Rain water runoff was
noted draining east and west from a knoll near the center of the fill
area. No storm drains were noted. Vegetable gardens were noted in
some yards (E & E 1987).

On April 14, 1988, NCHD collected one water/sediment sample in a
drainage ditch located along Escarpment and Cleghorn drives.
Subsequently, NCHD surveyed residents of the Whittaker Subdivision
concerning their basements and sumps to identify any unusual odors or
brown/tan sediments similar to the material observed in the ditch.
Based on the results of the survey, NCHD collected sump water samples
from 1176 and 1179 Jarrett Drive on January 31, 1989.

NCHD concluded that:

o There may be a high potential for direct public contact
with the waste material or leachate;

0 Additional sampling and analysis should be conducted; and

o A formal evaluation of the site (e.g., Phase II) should be
conducted.
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4.2 -SITE TOPOGRAPHY

The Stauffer Chemical, North Love Canal site is located along the
eastern edge of Whittaker Subdivision near Upper Mountain Road in the
Town of Lewiston, Niagara County, New York. The original canal was
approximately 100 feet by 2,000 feet and oriented in a north-south
direction. The Niagara Escarpment is approximately 200 feet to the
north. This feature presents the most topographic relief in the area,
rising 235 feet from the lake plain to the north and running in an
east to west direction. The site elevation is 625 feet above mean sea
level and slopes gently to the north and south. The New York Power
Authority Reservoir is located approximately 0.3 mile to the south.
The 2.5-square-mile reservoir has its surface elevation maintained up
to 655 feet above sea level by surrounding levees (Johnson 1964; USGS
1980). The Lower Niagara River is located 2.5 miles to the west. The
Tuscarora Indian Reservation is adjacent to the east of the site.
Fish Creek is adjacent to the Power Reservoir and flows west to the
Niagara River. The Town of Lewiston business district is located 2
miles to the west, adjacent to the Niagara River, and the City of
Niagara Falls is 3 miles to the southwest. This site is surrounded by
a semirural, residential area with rural areas located within 1 mile
to the north and east (USGS 1980). The canal is located in an area
characterized by low relief (except for the escarpment) broken by some
small hills and Tow ridges to the east. Lake Ontario is located
approximately 7.5 miles to the north. The lake plain north of the
escarpment is an area of almost imperceptible relief. This flat-lying
area slopes gently toward Lake Ontario {Johnston 1964). This site is
approximately 1 mile from a Class [I state wetland, and is not located
on a floodplain (NYSDEC 1987; FEMA 1980).

4.3 SITE HYDROLOGY
4.3.1 Regional Geology and Hydrology
The geology of the Niagara Falls area is well understood due to

its simplicity and excellent bedrock exposures along the Niagara River
gorge and Niagara Escarpment.

The overburden in the Niagara Falls area is relatively thin.
Three types of unconsolidated deposits are present. The lowermost is
glacial ti1l and regolith, an unsorted mixture of boulders, clay, and

sand deposited by glaciers, which directly overlies the bedrock. This
racycled paper 4_3 L e I LI Y]



is covered by clays, silts, and fine sands of lacustrine origin.
These are the surface soils throughout most of the region. In iso-
Tated spots, sand and gravel deposits are found above the lacustrine
soils. Theée were deposited by glacial melt streams and by wave act-
ion of the ancestors of the Great Lakes.

The bed}ock in the Niagara Falls area consists of nearly flat-
lying sedimentary rocks, including dolomite, shale, limestone, and
sandstone units. The several beds of bedrock slope southward approxi-
mately 30 feet per mile,

The entire region south of the Niagara escarpment, extending
almost to Erie County, is directly underlain by the Lockport Oolomite.
The Clinton and Albion groups underlie the Lockport but outcrop only
along the escarpment and the Niagara River gorge. These units are
underlain by the Queenston shale. This unit is the uppermost bedrock
unit underlying the plain north of the escarpment.

Groundwater in the Niagara Falls area occurs in both the uncon-
solidated deposits and bedrock. The Lockport Dolomite is the prin-
cipal source of groundwater in the Niagara Falls area. Three types of
bedrock openings contain the groundwater: bedding joints, vertical
joints, and solution cavities.

The bedding joints, which transmit most of the water in the Lock-
port, are fractures along prominent bedding planes which have been
widened up to 1/8 inch by solutioning of the rock. These joints
extend several miles, constituting effective water conduits.

The vertical joints are generally too short and sparse to account
for significant groundwater storage and transmission, except in the
top 10-25 feet of bedrock. Solution cavities, formed when gynsum is
dissolved, are also not important components of the aquifer. Although
they increase the storage capacity of the aquifer, they are isolated
and do not contribute to groundwater transmission.

Two distinct sets of groundwater conditions exist in the Lockport
Dolomite. The first is the upper 10 to 25 feet of the bedrock. This
region is highly fractured resulting in moderate permeabilities. In
some areas in the region a confining layer of clay above this zone can
produce artesian groundwater conditions. The second class of ground-
water conditions is found deeper in the bedrock, where at least seven
different permeable zones have been identified. These zones are sur-
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rounded by impermeable bedrock and are not likely hydraulically con-
nected {Johnston 1964},

4,3,2 Site Geology and Hydrogeology
The soil at this site consists of the Rhinebeck silt Toam of the

Hilton-Ovid-Ontario association. The Rhinebeck soils are deep, some-
what poorly drained and moderately fine textured to medium textured.
The soils are formed in Timey lake deposits of silt and clay. They
are nearly level to gently sloping and occur in basins of former
glacial lakes (Higgens et al. 1972). Soil samples collected from 18
boreholes on site during an investigation in 1979 indicate that the
overburden on site consists of a few inches of organic topsoil over-
lying 1.5 to 17 feet of reddish brown clayey glacial silt till. This
till is a well-graded mixture of sand, silt, and clay with a fim to
very stiff consistency. Some embedded gravel and occasional hard
zones were encountered, Few fissures were noted, thereby reducing
permeability (Dominion Soils 1979). The underlying bedrock consists
of slightly fractured grey dolomite 1imestone. Recovered cores showed
massive crystaline rock with some weathered fractures. Permeability
of the unfractured rock is expected to be low, but overall bedrock
permeadility is influenced by the size and frequency of fractures and
amount of solutioning by groundwater. Groundwater was encountered
from depths of 1.1 feet to 12.1 feet below grbund surface. Average
depth to groundwater was 5.3 feet below ground surface. Bedrock was
encountered at depths ranging from 1.5 feet to 17 feet below ground
surface with an average depth of 9 feet for 18 boreholes (Daminion
Soils 1979). Bedrock thickness is approximately 30 feet in the vicin-
ity of the site (Johnston 1964). Groundwater flow from this site is
expected to be north toward the escarpment (Moriarty 1979},

Groundwater is used extensively for drinking water purposes on
the adjacent Tuscarora Indian Reservation (Henry 1987),

4.3.3 Hydraulic Connections

As previously discussed, the aquifer of concern at this site is
the Lockport Dolomite. This is the aguifer of concern for the entire
Niagara Falls region south of the Niagara escarpment.

4-5
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The Lockport can be divided into two zones on the basis of water-
transmitting properties. The upper 10 to 25 feet of rock is a mod-
erately permeable zone that contains relatively abundant bedding
planes and vertical joints enlarged by solutioning of dolomite and
abundant solution cavities left by solutioning of gypsum. These zones
are more than likely hydraulically connected. The remainder of the
formation contains low to moderately permeable bedding planes with as
many as seven major water-bearing zones. These zones are surrounded
by fine-grained crystalline dolomite and are probably not hydraulic-
ally connected.

4.4 SITE CONTAMINATION

The Lewiston section of the Love Canal was used by Niagara Smelt-
ing {a subsidiary of Stauffer Chemical Company) from 1930 to 1952.
Stauffer has confirmed that it disposed of concrete cell parts, graph-
ite, scrap sulfur, cinder and silicon, zirconium and titanium oxides
{Muraoka 1979). Other wastes reportedly disposed of by Stauffer
include asbestos and scrap metal {NYSDEC 1986). This landfill was not
monitored during its years of operation. Residents have reported that
Union Carbide had been observed dumping wastes into the canal, al-
though the company has not confirmed this. The Union Carbide wastes
may have contained phosphates, phenols, and flux containing fluorides.
Also, roads in the area were reportedly built on a slag base. In
addition, a fire in the area was reportedly extremely difficult to
extinguish {Morijarty 1979).

Eighteen boreholes were drilled to the bedrock by Dominmion Soil
Investigation in 1978, Soil samples were analyzed for sulfur, phos-
phorous, manganese, magnesium, cyanide, fluoride, nitrate, phosphate,
phenol, and chloride. Groundwater samples were analyzed for pH and
sulfate. The analytical results are tabulated in Tables 4-1 and 4-2.
Elevated concentrations of phenol, sulfur, fluorides, and chlorides
were found, Magnesium also was elevated, but may be attributable to
weathering of the underlying dolomite bedrock. During borehole
installation, lumps of pure sulfur were encountered. The presence of
sulfur is also represented as high sulfate concentrations found in the
groundwater (see Table 4-2). Five of the 18 groundwater samples
exceeded the 250 ppm limit set forth in the New York State Water
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Quality Regulations for Class GA waters. Groundwater is used exten-
sively for drinking purposes in the adjacent Tuscarora Indian Reserva-
tion. |

Other evidence of contamination at the site also exists. The
excavation of a sanitary sewer during the 1970s revealed discolored
industrial debris and scattered Tumps of sulfur. One resident of the
subdivision now built on the site indicated that, because of surfacing
of chemicals, grass would not grow in a 50-font by 50-foot portion of
his backyard. Also, a 6-inch cast iron water pipe installed beneath
Jarrett Drive at the site corroded and needed to be repnlaced in 1962
(Moriarty 1979).

Garden vegetables grown at a residence on the site were tested
for pesticides and herbicides. No evidence of contamination was found
(Aro 1979).

On April 14, 1988, the NCHD collected one water/sediment sample
in a drainage ditch located along Escarpment and Cleghorn drives. The
analysis of the material found no detectable HSL organics and no metal
concentrations above expected background levels (NCHD 1988). Subse-
guently, NCHD surveyed residents of the Whittaker Subdivision concern-
ing their basements and sumps to identify any unusual odors or brown/
tan sediments similar to the material observed in the ditch. Based on
the results of the survey, NCHD collected sump water samples from 11756
and 1179 Jarrett Drive on January 31, 1989, Samples were tested for
volatile halogenated organics, aromatic purgeables, ketones, organo-
chlorine, pesticides, and PCBs. The analysis of the sump samples
found no HSL organic compounds above expected background levels or
water guality standards except for PCBs at 1176 Jarrett Drive.

recyciad paper
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Table 4.2

CHEMICAL ANALYSIS OF SELECTED
GROUNDWATER SAMPLES:
NORTH LOVE CANAL SITE

Sulphate (50,)

Semple PH (ppm}
BH 2 9.7 368
BH 3 8.0 52
BH 6 7.8 67
8H 7 7.4 136
BH 8 7.4 664
8H 9 7.9 160
BH 10 7.3 111
BH 11 7.5 124
BH 12 7.3 53
BH 13 7.4 107
BH 13 7.9 123
BH 14 6.8 88
BH 15 6.8 100
BH 16 7.6 116
BH 17 7.1 2,008
BH 18 7.7 31
1176 Jarrett 71 1,575
{aump)
Bottom of 8.0 283
escarpment
Source: Dominion Soil Investigation,

Inc. 1979,
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5. PRELIMINARY APPLICATION OF THE HAZARD RANKING SYSTEM

5.1 NARRATIVE SUMMARY

The Stauffer Chemical, North Love Canal site occupies an area of
approximately 5 acres near Upper Mountain Road in Lewiston, Niagara
County, New York (see Figure 5-1). The site was originally excavated
near the turn of the century but remained unfinished due to declining
economic conditions. From 1930 to 1946, Niagara Smelting, a Stauffer
Chamical Company subsidiary, used the site for disposal. Stauffer
Chemical Company used the site for waste disposal until 1952. During
this time the site was owned by Mrs. Whittaker, address unknown
(Muraoka 1979). Union Carhide may also have used the site for
disposal.

Reported wastes on site include asbestos, graphite, cinders,
concrete cell parts, reactor linings, scrap sulfur, scrap metal,
silicon, zirconiun and titanium oxides, phenols, slag, and flux
containing fluorides. The suspected quantity of waste is between
50,000 and 70,000 cubic yards. Soil samples collected and analyzed by
Dominion Soils Investigations for the Town of Lewiston confirmed the
presence of sulfur, magnesium, manganese, sulfate, chloride, fluoride,
nitrate, cyanide, and phenol.

The North Love Canal site is surrounded by a semirural,
residential area with rural areas located within 1 mile to the north
and east (USGS 1980). The Niagara Escarpment is aporoximately 200
feet to the north and the New York Power Authority Reservoir is
located approximately 0.3 mile to the south. The Lower Niagara River
is 2.5 miles to the west and Fish Creek is adjacent to the reservoir
and flows west into the river,
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Groundwater on the site was encountered from depths of 1.1 to
12.1 feet below ground surface with an average depth of 5.3 feet.
Groundwater flow is expected to be north towards the escarpment and is
used for drinking water on the adjacent Tuscarora Indian Reservation.

This site has been investigated by EPA in 1979; by the Town of
Lewiston in 1979; and by NCHD in 1988. EPA recommended no further
studies for the site; whereas, the Town of Lewiston study recommended
onsite groundwater sampling and analysis for heavy metals and halo-
genated organics. NCHD ;uggested that a Phase II study be conducted.
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FIGURE 1

HRS COVYER SHEET

Facl!ity Name: Stauffer Chemical, North Love Canal

Location: Near Upper Mountain Road, Lewiston, New York

EPA Region: L

Person{s) in Charge of Facility: Now owned by various homsowners.

Name of Reviewer: D. Sutten Date: 10/14/87

General Description of the Facility:

(For example: landfill, surface Impoundment, plle, container; ftypes of hazardous
substances; location of the facility; contamination route of major concern; types of
information needed for rating; agency acticn; etc,)

The Stauffer Chemlcal, North Love Canal site, in the Town of Lewiston, was used by
Stauffer during 1930-1952 to dispose of industrial wastes, These wastes are
reported to be 50,000 to 70,000 cubic yards of asbestos, concrete, cel! parts,
reactor linings, scrap sulfur, graphlite, scrap metal, silicon, zirconium and
titanium oxides, flux, cinders and phenols., The site was then covered and
developed, Whlttaker subdivision, a resldential development, is now |ocated
directly over the former disposal site. The site comprises approximately 5 acres
and consists of private residences and surrounding yards and gardens, The former
disposal area crosses several roadways in the eastern portion of the subdlvision,
Groundwater 1s the major route of concern for contamlnation. The Tuscarora Indian
Reservation is adjacent to the site and groundwater is used for drinking on the
resarvation, Further Investiation is needed fto determine amount of waste disposed
of and extent of possible migration,

Scores: Sy = 39.04 (Sgy = 67435  Sg, = 5.0355,=0 )

g

Sre

not scored

Spe = 37.5
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Ground Water Route Work Shaet

Assigned Value Multi- Max. Rat.
Rating Factor 1Clrcle One} oiler | SS9 | geore | (Section)
E Observed Release g @ 1 45 43 3.1
If observed retease Is given a score of 45, proceed o line E
if observed reiease is given a score of 0, proceed to line @
@ Route Characteristics .2
Depih to Aquiler of 0ot 223 i 2 8
Concern '
Met Precipitation 012 3 1 3
Psrmeability of the 0 2 3 1 3
Unsaturated Zone
Physical State o1 2 3 1 k|
Total Route Characterisilcs Score 15
@ Containment o012 3 1 3 3.3
E Waste Characteristica 3.4
Toxicity/Persistence 0 3 8 912 15 1 18 18
Hazardous Waste 01213145 7 1 8 8
Quantity
Total Waste Charactaristics Score 26 28
E Targets .5
Ground Water Usa o 1 2 3 ] 9
Distance o Naarest o 4 8 8 10 1 24 40
Waell/PgpLiation 18 18 20
Served @ 0 32 35 0
Total Targets Scora 33 49
[ it nne [3) is 4. mutioy [1] x [@ x [3)
it ine [T] 180, mutipy [2] x (3] x [a] x.[5] 138,61 57.330
Divide line @ by 57,330 and muitiply by 100 Sgw= 57.35

FIGURE 2

GROUND WATER ROUTE WORK SHEET
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Surface Water Route Work Sheet

. Assigned Value Multl- Max. Ref.
Rating Factor (Circle One) plier Score Score | (Section)
EJ Observed Release @ 45 1 0 45 4.1
If observed reiease is given a valua of 45, proceed {o line E
it observed ralease is given a value ot 0, proceed to line [Z].
E Route Characteristics 4.2
Facility Slope and Intervening @ 123 1 0 3
Terrain
1-yr. 24-nr. Rainfall 01 3 1 2 3
Distance to Nearest Surface 0 1 3 2 4 8
Walter
Physical State 01 20) 103 3
Total Route Characteristics Score 9 15
E Containment 01 2 @ 1 3 k] 4.3
E] Waste Characteristics ' 4.4
Toxicity/Persistence 0 3 9@15 18 1 12 18
Hazardous Wasie 01 34 548 7 1 8 8
Quantity
Total Waste Characteristics Score 20 26
@ Targets 45 .
Surtace Water Use 0 @ 3 a & 9
Distance to a Senaitive @ 2 0 6
Environment
Population Served/Distance @ 4 10 10 40
to Water intake 1 16 18 20
Downatream 24 30 32 3% 4
Total Targets Score & 55
R
(B it une [ 1a 45, mutipty [1] x [a] x [&] 3240
It iine is0, muitipiy [2] x [3] x [4 x [&] ’ Basa
Divide tine [_-lﬂ by 84,250 and muliply by 100 Sgw ™= 5. 03

FIGURE 7

SURFACE WATER ROUTE WORK SHEET
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Alr Route Work Sheet

Assigned Value Muitl- Max. Ref,
Rating Factor {Clrcte Cna} plier Score Score | (Section)
[ observed Release © as 1| 0 | as 5.1
Date and Locatton:
Sampling Protocoi:
ittine [1] Is 0. the S, = 0. Enter on line [5].
it ine [1] I3 45, then proceed to line [2] .
E"] Waste Characteristics 5.2
Reactivity and o123 1 3
Incompatibility
Toxicity 01223 3 9
Hazardous Wasie 012 3 4 587 18 1 |
Quantity
Total Waste Characteristics Score 20
Bl targets 5.3
Population Within } 0 9121518 1 X
4-Mile Radlus M1 242T0
Distance to Sensitive g1 2 3 2 8
Environment
Land Use 0123 1 3
‘Totai Targets Score a9
[4 Mutiply [1] x [2] x [3] 35,100
@ Divide line E by 15,100 and muitiply by 100 S~ 0

_ FIGURE 9
AIR ROUTE WORK SHEET
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g2

s

Groundwater Route Score (Sg,) 67.35 4,53€.02

Surface Water Route Score (Sgy ) 5.03 25.30
Air Foute Score (Sa) 0

S2 i * Saw * 52 //////// 4,561.32

Vs3, 55, + s //////// 67.54

©39.04

3w

2 2 2/ me o
\/sgw+s +82 /113 =3y

27
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FIGURE 10
WORKSHEET FOR COMPUTING Sy,
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Fire and Expiosion Work Sheet

‘ Assigned Value ’ Multi- Max. Ref.
Rating Factor (Circle One) plier Score Score | (Section)
E] Containment 1 -3 1 . k| 71
@ Waste Characteristics - 7.2
Dlrect Evidence 9 3 1 3
" Ignitabllity at 23 1 3
Reactlvity g1t 2 23 1 3
tncompatibillty gt 2 3 1 3
Hazardous Waste gt 23 4 58 78 1 a
Quantity
Total Waste Charactaristics Score 20
E] Targets 7.3
Distance to Nearest 012 3 4 5 1 5
Population
Distance to Nearest g1 2 3 1 . 3
Building ) )
Distance to Sensitive .01 213 1 3
Environmant
Land Use g1 2 3 1 3
Papuiation Within g1 2 3 4 5 1 5
2-Mile Radius L
Buildings Within 0123 45 1 5
2-Mile Radlus
Total Targats Score 24
m Muitiply m x [ﬂ x IE 1,440
Ei Divide line by 1,440 and muitiply by 100 s -
[4 by ply by FE = 1ot scored
FIGURE 11

FIRE AND EXPLOSION WORK SHEET
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Olract Contact Work Sheet

. Assigned Yalua Muiti- Max. Ref.
Raling Factor {Circla Qna} pliar Scora Scora | (Section)
[1] observed incident © 45 1 0 45 8.1
It line [1] is 45, procead to line [3]
It ine [1] 1s 0, proceed to line [2]
Accessibillty 01 2@ 1 3 a 8.2
Containmant D)) 1 | 15 ] s 8.3
Wasla Characterlslics
[ Toxleily 0.1 2(3) 5 | 15 | 1s 2.4
m Targets - 8.5
Fopulation Within'a 012 @ 4 5 4 12 20
1-Mila Radius
Distanca to a @1 23 4 0 12
Critical Hablitat
Total Targsts Score 12 2
[8] it tline [3] is 45 mutipry 1] x [@ x [5]
i line m is 0, multiply m X E] x E x m 8,100( 21.600
Divide (ine E by 21,600 and muitiply by 100 Spc = 37.5

FIGURE 12

- DIRECT CONTACT WORK SHEET

5-10
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DOCUMENTATION RECORDS
FOR
HAZARD RANKING SYSTEM

Instructions: As briefly as possible summarl2e the information you used to assign the
scare for each factor (e.g., "Waste quantity = 4,230 drums plus 800 cubic
yards of sludges"), The source of information should be provided for each
entry and should be a bibliographic-typs reference, Include the incation
of the document,

Facility Name: Stauffer Chemical, North Love Canal
Location: Near Upper Mountain Road, Lewiston, New York
Date Scored: 10/15/87

Person Scoring: Dennis Sutton

Primary Source(s) of Information (e.g., EPA region, state, FIT, etc.):

NYSDEC, Region 9, Buffalo, New York
Niagara County Development of Health, Niagara Falls, New York

Factors Mot Scored Due to Insufficient Information:

Comments or Qualificatlons:

Fire and explosion factor not scored as site has not been declared a fire hazard by a

fire marshal.
Ref. No. 18

D17174
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GROUNDWATER ROUTE

2,

CBSERVED RELEASE

Contaminants detected (3 maximum):
Sul fate
Concentrations above drinking water standards,
Ref. No., 2 h

Rationale for attributing the contamlnants to the facllity:

Groundwater samples obtained from boreholes on site, suifur compounds were land-

fllled at this site.
Ref. No. 2

ROUTE CHARACTERISTICS

Dapth to Aquifer of Concern

Name/descrlption of aqulifer{s) of concern:

Lockport Doleomite
Raf, No. 3

Depthts) from the ground surface to the highest seasonal level of the saturated zone

[water table{s)] of the aquifer of concern:

1.1 to 12.1 feet, average of 5.3 feet
Ref, Na. 1

Depth from the ground surface to the lowest polnt of waste disposal/storage:

10 feet
Ref, No, 1

Net Precipltation

Mean annual or seasonal precipltation (|ist months for seasonal):

31 inches/year
Ref. No, 4

Mean annual lake or seasonal evaporation (list months for seasonal}:

27 inches/year
Ref. No. 4

Net precipitation (subtract the above figures):

4 inches

5-12
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Permeability of Unsaturated Zone

Soil type in unsaturated zone:

Rhinebeck si |t loam of the Hilton = Ovid = Ontario Association
Refo NO. 5

Permeability assocliated with sofl type:

1074 +o0 1076 cm/sec
Ref. Nos. 4, 5

Physical State

Physical state of substances at time of disposal {or at present time for generated

gases):

Solld, slurry
Ref, Nos, 1, 2

3, CONTAINMENT
Containment

Method(s) of waste or leachate containment evaluated:

Landfill
Ref. No. 1

Method with highest score:

Landfill with Tnadeguate cover
Ref, Nos. 1, 4

4, WASTE CHARACTERISTICS

Toxicity and Parsistence

Compound(s) evaluated:

Phenols, cyanide, fluoride, PCB
Ref, No, 2, 17

Compound with highest score:

PCB
Ref. No., 4

Hazardous Waste Quantity

Total guantity of hazardous substances at fthe facility, excluding those with a
containment score of 0 (give a reasonable estimate even if guantity 1s above

maximum) :
Estimated at 50,000 to 70,000 cubic yards
Ref. No, 6
Basis of estimating and/or computing waste guantity:

Listed as such on Ref., No. 6

recycled paper e i A
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5.

TARGETS

Groundwater Use

Usel(s) of aquifer(s) of concern within a 3-mfle radlus of the facllity:
Orinking water; no municipal water from alternate unthreatened sources presently

available.
Ref. No, 14

Distance to Nearest Well

Location of nearest well drawing from aguifer of concern or occupled building not
served by a public water supply: .

1169 Ridge Read (resldence)
Ref. No, 13

Distance to above well or building:

Residence is approximately 2,030 feet from the landfill
Ref. Nos. 13,14

Population Served by Groundwater Wells Within a 3-Mile Radius

Ident|fied water-supply well{s) drawing from aquifer(s) of concern within a 3-mlle
radlus and populations served by each:

The known wells within a 3-mile radius include 1169 Ridge Road {(residencs) and the
Tuscarora Indlan Reservatlon, The population served |s estimated between 1,000
and 3,000,

Ref. Nos, 13, 14

Computation of land area irrigated by supply well{s) drawing from aquifer(s) of
concern within a 3-mile radlus, and conversion to population (1,5 people per acre}:

Wells and springs used on the Tuscarora Indlan Reservation are used fto irrigate
tawns and small garden plots, but are not used for commercial farming,
Ref. No. 14

Total population served by groundwater within a 3-mile radius:

1,000 to 3,000
Ref. Nos, 13, 14

D1774
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SURFACE WATER ROUTE

OBSERYED RELEASE -

Contaminants detected in surface water at the facillty or downhill from it (5 maximum):

Mone detected

Rationale for attributing the contaminants to the facility:

NA

ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:

0.005%
Ref, No, 7

Name/description of nearest downslope surface water:

Fish Creek
Ref, No. 7

Average siope of terrain between facility and above~cited surface water body in
percent:

0.008%
Ref. No. 7
Is the facillty located either totally or partially in surface water?

No
Ref. No., 7

Is the facllity completely surrounded by areas of higher elevation?

No
Ref. No. 7

1=Year 24-Hour Rainfall in !nches

Approximately 2.1 inches
Ref, No, 4

Distance to Nearest Downslope Surface Water

0.5 mllie
Ref. No, 7

L1774
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3.

4,

Physical State of Wasts

Solld
Ref, Nos, 1, 2

CONTAINMENT

Containment

Method(s) of waste or ieachate containment evaluated:

Landfill
Ref. r'b. 1

Method wlth highest score:

Landfi}!| without adequate cover
Ref. No. 4

WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

Phenols, cyanides, fluorides
Ref, No, 2

Compound with highest score:

Phenol, cyanides, fluorides
Raf,. No, 4

Hazardous Waste Quantity

Total quantity of hazardous substances at the facillty, excluding those with a
containment score of O (give a reasonable estimate even if quantity is above
max Imum) :

50,000 to 70,000 cubic yards

Raf. No. 6
Baslis of estimating and/or computing waste quantity:

Listed as such on Ref. No, 6

TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous substance:

Flsh Creek is a Class D stream suitable for fishing,.
Lewlston Reservolr used commercially
Ref., Mo. 7

5-16
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|s there tldal Influence?

No
Ref, No. 7

Distance to a Sensltive Env{ronment

Dlstance to 5-acre (minlmum) coastal wetland, 1f 2 mliles or |ess:

NA
Ref, No. 7

Dtstance to 5-acre (minimum) fresh*water wetland, [f | mlle or less:
5,000 feet
Ref, No. 10
Distance to critlcal habltat of an endangered specles or natlonal wlidlffe refuge,

If 1 mlle or less:

NA
Ref . No . 1

Popuiatlon Served by Surface Water

Location{s) of water-supply Intake(s} wlthin 3 miles (free-flowing bodles) or 1 mlle
(statlic water bodles) downstream of the hazardous substance and populatlion served by
each [ntake:

NA-=no Intakes withln 3 mlles of slte
Ref. NO- g

Computatlion of land area [rrigated by above-clted Intake(s) and conversion to popula-
tlon (1.5 people per acre):

NA
Ref, No, 9

Total population served:

NA
Ref, No, 9

Name/descriptlon of nearest of above water bodles:

NA
Ref. No. 9

Distance to above-clted [ntakes, measured In stream mlles:

NA
Ref, No. 9

D1774
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AIlR

ROUTE

OBSERYED RELEASE

Contaminants detected:

None detected

Date and location of detectlion of contamlnants:

NA

Methods used to detect the contamlnants:

HNu photolonlzatlion detector

Ratlonale for atfributing the contaminants to the site:

NA

WASTE CHARACTERISTICS

Reactiv!ty and Incompatibillty

Most reactive compound:

NA

Most incompatible palr of compounds:

NA

Toxlcity

Most toxic compound:

Phenols, cvanides, PCB
Ref, No, 4

Hazardous Waste Quant!ty

Total guantity of hazardous waste:

5@,000 to 70,000 cubic yards
Ref. No. 6

Basis of estimating and/or computing wastae quantity:

Listed as such on Ref, No, &

* *

* *
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TARGETS

Population Within 4-Mile Radius

Circle radius used, give population, and indicate how determined:

0 to 4 mi 0 to 1/2 mi 0 to 1/4 mi

1,213
Raf, No, t2

Distance to a Sensitive Environment

Oistance to 5-acre (mInimum) coastal wetland, if 2 miles or less:

NA
Raef, No, 7

Distance to 5-acre (minimum) fresh-water watland, If | mile or less:

5,000 feaet
Ref, Nao, 10

Distance to critical habitat of an endangered species, if 1 mile or less:

NA
Raf., Mo, 11

Land Use

Di stance tfo commercial/industrial area, if | mile or iess:

0.5 mile
Raf. No, 7

Distance to naticnal or state park, forest, or wildlife resarve,

NA
Ref, Nos. 7, 11

Oistance to residential area, if 2 miles or less:

Ad Jacent
Ref. No. 8

Distance to agrlcultural land in production within past 5 years,

0.1 mile
Ref, No. 5

If 2 miles or less:

if 1 mile or less:

Distance to prime agricultural land in production within past 3 years, 1f 2 miles

or less:

0.1 mile
Ref, MNo, 5

Is a historic or landmark site (Naticnal Register of Historic Places and National

Natural Landmarks) within the view of the site?

NA
Raf. No, 15

5-19
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FIRE AND EXPLOSION
1. CONTAINMENT Not Scored

Hazardous substances present:

Phenols, cyanide, fluoride, PCB

Ref. Nos. 2, 17
Type of containment, If applicable

Landfi1ll with [nadequate cover

Raf. No, 1

* o

WASTE CHARACTERISTICS

Direct Evidence

Type of instrument and measursments:

NA
lgnitabllity

Compound used:

NA

Reactivity

Most reactive compound:

NA

Incompat bl lity

Most incompatible pair of compounds:

NA

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility:

50,000 to 70,000 cublc yards
Ref. No. 6

Basis of estimating and/or computing waste quantity:

Listed as such on Ref. No. 6

* x
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3, TARGETS

Distance to Nearest Population

Adjacent .
Reft, Nos, 7, 8

Oistance to Nearest Building

0,01 mile
Ref, No, 12

Distance to a Sensitive Environmant

Distance to wetlands:

5,000 feet
Ref, Mo, 10

Distance fo c¢ritical habitat:

NA
Ref. No. 11

Land Use

Distance to commerclal/Industrial area, if 1 mlile or less:

G,5 mile
Ref. No. 7

Distance to natlonal or state park, forest, or wildlife reserve, if 2 miles or less:

NA
Ref, Mos, 7, 11

Distance to residential area, if 2 miles or less:

Adjacent
Ref, Mo, 8

Cistance to agricultural land in production withln past 3 years, if 1 mile or less:

0.1 mile
Ref. No, 5

Distance to prima agricultural land in production within past 5 years, 1f 2 miles or
less:

0.1 mile
Ref, No. 5

Is a historlc or landmark site (Mational Register of Hlstoric Places and National
Natural Landmarks) within the view of the site?

NA
Ref, No, 15

Population Within 2-Mile Radius

6,237
Ref. Mo, 12

Bufldings Within 2-Mile Radius

2,244
Ref, No, 12
e ———

b1774
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DIRECT COMNTACT

3,

5.

OBSERVED |NCIDENT

Date, location, and pertinent detalls of In¢ldent:

Nene observed

ACCESSIBILITY

Describe type of barrier(s}):

Waste Is covered by approximately 1 foot of scll, resldential homes, roads, yards,
and drlveways

T
CONTA | NMENT
Type of containment, if applicable:
lLandfill with Inadequate cover
Ref. No, 1
X %
WASTE CHARACTERISTICS
Toxicity
Compounds evaluated:
Phenol, cyanides, fluorides, PCB
Ref, Nos. 2, 17
Compound with highest score:
Pheno!, cyanides, fluorides
Ref, No, 4
T
TARGETS

Population within one-mile radius

1,273
Ref. Mo, 12

Distance to ¢ritical habitat (of endangered species)

NA
Ref, No. 11

D1774
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REFERENCES

if the enfire reference is not available for public review In the EPA regional files on

this site,

indicate where the reference may be found:

Reference
Number

Description of the Reference

15

16

Moriarty, L.R., P.E., 1979, USEPA, Rochester Program Support Branch, Surveillance
and Analysis Division, Report on Love Canal Section, Lewiston, New York. Document
location: E & E, Buffalo, New York.

Dominion Soil lnvestigation Inc., 1979, Report of Lewisten Escarpment Project,
Analysis of Subsoi| Conditions, Whittaker Subdivision, Lewiston, New York,
Document location: E & &, Buffalo, New fTork,

Johnston, R,H., 1964, Groundwater [n the Niagara Falls Area, New York, State of
New York Conservation Departmant Water Resources Commission, Bulletin GW-53,
Document location: E & E, Butfalo, New York,

Barrett, S.W., 5.5, Chang, S.A. Haus, AM. Platt, 1982, Uncontrolled Hazardous
Waste Site Ranking System, A Users Manual, MITRE Corporation. Document location:
E & E, Buffale, New York.

Miggins, B.A,, P.S, Fuglia, R,P. Leonard, T.D. Yoakum, W.A. Wirtz, 1972, Soils
Survey of Nlagara County, New York; United States Department of Agriculture, Soil
Conservation Service. Document location: E & E, SBuffalo, New York,

New York State Department of Environmental Conservation, Division of Solid and
Hazardous Waste, Inactive Hazardous Waste Disposal Report, December 1386,
Document locatien: E & E, Buffalo, New York.

USGS 7.,5-Minute Topographic Map, 1980, Ransomville and Lewlston, New York
quadrangles. Document location: £ & E, Buffalo, New York,

Ecology and Environment, October 7, 1987, site inspection and photo log book.
Document location: E & E, Buffalo, New York,

New York State Atlas of Community Water System Sources, 1982, New York State
Cepartment ¢of Health, Division of Environmental Protection, Bureau of Public Water
Supply Protection. Document location: E & £ Buffalo, New York,

NYSDEC wetlands maps. Document location: NYSDEC Region 9 Gffices, Buffalo, New
York,

James Snider, Wildlife Biologist, 1987, NYSDEC Region 9, personal communication,
Document locatlon: E & E, Buffalo, New York.

Graphical Exposure Modeling System (GEMS), General Sciences Corporation, 1987,
Information location: E & E, Buffalo, New York.

Reiter, S., QJctober 29, 1987 and November 28, 1988, personal communication,
Town of Lewiston Water Authority. Document locatlon: E & E, Buffalo, New York.

Chief Mt, Pleasant, E., and Chief Henry, November 12, 1987, personal communication,
Tuscarora Nation, Lewiston, New York, Document location: E & E, Buffalo, New York,

Murtagh, W.J., 1976, The National Register of Historic Places, with Updates from
the Federal Register in 1980, 1981, and 1982, USDI Nationai Park Service,
Washington, D.C., Document focation: E & &£, Buffalo, New York,

State of New York, Official Compilation of Codes, Rules, and Regulations, 1983,
Title 6 Environmental Conservation, Part 700, Division of Water Resources.

Niagara County Health Department, 1989, Sampling Notes and Analytical Results,
Whittaker Subdivision, Lewiston, New York, Document location: E & E, Suffalo,
New York,

Hopkins, Michael, 1987, persona! communication, Niagara County Health Department,
Niagara Falts, New York, Document location: E & E, Buffalo, New York,

1774

recycied papear Loy Landoerronoa 1



REFERENCE NO. 1

5-24



z”,”;§ \\ " \¢,1c;&L10“£1°x“’ ] .

.1
tD 7"1; {’ . [ —

; :n { R I P T S
1&‘?2 3. UNITED STATES ENVIRONMENMTAL PRCTECTION AGENCY Jeg. v
e g RE SIOMN ) - ’
“(m\t
CeD 26 FEDERAL FLAZA R
PSR NEW YORK rIEW YORK 10007

January 4, 1950

Hr. Charles N Doddard
Mrector, Burcau ot fazardous lWaste
Divisicn of Solid “aste Manoooment
New York State Ocpartment of
Environmental Conserviticn . .
50 Vol! Road
Albany, New York L2233

Jear Charlie:

icn rerort on love Canal

pester, It oinvolves an ovaluz-
Uso enciosed are conies

ich oy hc of inferest ©o vou.

Please find encloscd @ copy ot an

preparcd by our ticid orfice in ko
tion of the northemn nortion ol tix
ot related reports and matrerials w

= o (". r--
o=
(-1
[~
.

slncerely vours,

'\ | '.‘. {L’,. '_) T,-" \""‘-"w

.,John S. Frisco, Chief
Hazardous Naste Section

Enclosure

1]
Dates i T A ST R L i el WA T gl S v ot g ok 2w Tt L e b R it SR i dreih-

I T T S S i o, L S G SO Gty S AT JU SR T SO e U T AU SRPUNY TP P IFT VU - i, g gy -



REPORT ON

LOVE CANAL SECTIGH

LEWESTOH, N.Y.

+ ) "' h'. - ©
JI e
. BY: ot
Lawrence R. Moriarty, P.E. '
U.3. Enviranmental Proteciion ~aency
Rocihiester Program Support déranch '
. Curveillance and Analysis Jivisicn
' Rochester, HY 13€13




LOVE 270 L
- {Lewiston Sectionj
- TABLE OF CONTENTS ‘
_ Pﬁge No
- I. PROBLEM et eraae e et et s o 1 :
II. LOCATION v v v rettountaonoronsenranuesecsannnnoaseeanses I |
[ ] B ‘
IIl. CHARACTERISTICS  vitiivitneiiiae ettt rriaeennnn. i |
- I 5 117 1-3 !
V. IHVESTIGATION ittt it ittt et iaea e e 2 E
- VI. FINDINGS oot tentnte e e e e e e e 2-7 [
: VII, CONCLUSIONS  ceveesrvanoenenunanoneeaasnneenoeensacnsss ;-3 !
- : .t
VI I RECOMMENDATIONS v veveevneasaaeeetreereeaiiaaneanneens 3 )
: '
N t
|
I
ADDEHDOUM
[ ]

A. FIGURES (see 3A)

TABLES  (see 3A)

oo
.

C. ITEMS (see 3A)

-

.! R . (N> PR sateuth g Th b veoad o o B et

- D. REFEREMCES  (see 3A) "~ . S e

T e
. —_—

E. PHOTOGRAPHS  (see 3A)

- 5-27

Wwwu&-hiwm-&—h” Ty 1 ™ g D G - e il g e L e e s P A g St

f -ﬂ_!—“ e '_ [eLICJS_dDﬁDGT e e .-.'77__. — - - E ‘uudi,;_ui(ul!en
) I""rtri 'ﬁl mnvﬁi‘ "(n.lyg-— C.'—'A"'-'“:" "":"\:"’-" ". E:: L%{a’ ,;L': ‘:'-m :_qcc‘w-ﬂ.?ﬁ*f{_._gn



LOVE cane -

(Lewiston Section)  ;

A. Figures
i. General location of Love Canal, Lewiston

II. Specific Tocation of Love Canal, Lewiston

II1. Profile of canal from test boring results

IV. Approximate locations of sewer manholes in Love Canal,
Lewiston area

V. Relative locations of the north and socuth sections of Love
“ ~ Lanal

B. Tables

[. Location of homes near and on Love Canal, Lewiston

[I. List of contacts

C. Items

I. Stauffer Chemical Company waste disposal (Interagency Task
Force)

[I. Union Carbide - waste disposal for Metals and Linde Divisions .
{Interagency Task Force)

[Il1. Gene H. Bedall - comments cn Juxninicn Soil iInvestigation, Inc.

IV. Love Canal description {Intaoragcncy Tesk Force)

V. Department of Ererqy report “Merial Padiolcgical Survev, Laoke
Ontario Ordnance Works, Lewiston, HY"

VI. HMews clips Love Canal, lewicticn

VII. Dominion Soil Investigation, Inc. report of "Lewiston Escarp-
ment project, Analysis of Subsoil Cunditions, Whittaker
Subdivision, lewiston, HY"

_ 5-28

A by T Ny e A gl i D o el ey § P i iy A ey S W b i it 8 o i e 1. L

e

‘,ﬂ'"‘t’ka,ﬁ&\l:;"' "‘i .. h’ﬁ'T ._‘
"'-*"'-‘-"*‘ r‘-"‘.:J“ 1\1‘4:: r

-l"‘l-’




LOVE  ,0AL

{Lewiston Sccrion)

A (cont'd.)

D. References
[. Fluorides (Water Quality Criteria)

II. Phenol (Water Quality Criteria)

E. Photographs
I. Diagram showing direction from wnich photos taken

~ 1I. Four pages, 8 photos of the Love Capal, Lewiston area.

N e AW gy W

—sft v

-
N

™™ YT

1700 T

|
TR YT

bt IR ne Bugin 323 ¥

oy Tl:"'_:’r"" T

LT A WA - f’.»- R "7.'
A B i ST AR S P A ) g 8y e oo ﬂs?j" A



LOVE Crha

{Lewiston Secticn)

1. Problem

In Tight of the conditions found in the south section of Love
Canal (near the Miagara River), local government officials asked
EPA tc evaluate the north section of the canal in Lewiston: chemical
companies had dumped waste in the canal and homes were built on
same. The local government officials had concern for the people

living in the area. B
[I. Llocation i;

The Lewiston section of the canal (See Fig. 1} is lccated off »
the Upper Mountain Road in Niagara Lcunty, lew York, in the Town of
Lewiston. The canal runs north and south and crosses Jarrett,
El11iott and Escarpment Drives, and the Upper Mountain Rcad. It
parallels Cleghorn Drive. '

[11. Characteristics

The canal is approximately 90 to 100 feet wide and 2000 feet
tong. It is in a residential area with apcroximately ten homes on
or partially on the filled portian (See Fig. 1 and Table I).
The canal is approximately 140 feet west of the centerline of Cleghorn
Drive at Escarpment Orive and 215 feet west of Cleghorn Drive at
Jarrett Drive. It extends several hundred feet north of Escarpment

. -
: .j"v ;.rrw_:ﬁ‘—-.—-.-.-...' -
- 3 P
PR o -
v .

Orive and south of Upper Mountain Read. The canal 1s on tne top of =
a slight ridge and surface dralnage is in a norther]y and southerly .

- direction. - . , L :, T

As the filled-in portion of the canal exists today, rock depth' T
{limestone) averages about 9.3 feet and ranges from 4 to 14 feet. T

Ground water level averages 5 feet and ranges from 3 to 10 feet. i
Fioure II[ gives a general cross secticn through the canal looking to ¥
the ecast. As the figure shows, a loose and a stiff clav make up a E’}
major portion of the cover material. (The above information from s
[tem ¥II1. s
i‘;':l R

Ground water flow would appear to be to the north. Nech

. A

’ K

?.

EV. History
The canal was criginally excavated about the turn of the century;
however, bad times stopped construction. The canal remained empty

o
o

1578
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and became overqrown with cattails. T{ho excavated zarth was glaced
to 2ither side of the excavaticn and .cople built up to the odae of
the canal. The canal at times contained water but no one scens to
remember the canal as a large pond c¢r iake but more iike small vonds
and overgrown marshy areas.

- The piled-up dirt over the years was carted off for various
reasons and also used to cover much of the filled-in area.

e A property owner on Ellicot Drive indicated he lived on the edge -
of the canal, saw it filled in the late 30's to the early 40's, and i
covered. He sold a lot east of his within the canal boundaries, and

- watched as a home was built on same.

TR

The gentleman indicated that Stauffer Chemical dumped material
{See Item I} for a number of years in the canal. He also indicated
Union Carbide dumped material but not on 3 routine basis. On one
occasion, his new car when following & Union Carbide truck was i
splattered with waste and the paint damaged.

- —— -.,-—_.._...-‘

He also indicated that as a voluntcer fircman he fought a fire
on the canal. The fire with a low burning flame and noxious gas was
- difficult to put out. The whole area had to be flooded to ext{inguish
the flame.

-a A
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- He saw the roads placed over the canmal. More recently, the
property owner observed along with his next-door neighbor the excava-
tion for a sanitary sewer. The excavation disclosed a discolored
industrial debris with some sulfur luwps scattcred through same (Sce
‘Photos #7 and #8). -

rr Ty

oY
-

.

- Another gentleman on Escarprment Orive remorhers onen trucxs with
a brown sturry being dumpned at tlie canal. He also indicated salt and
sulfur were dumped into the canal. :

YT T

e

- Item Il Tists, as drawn up by the Interagency Task Force, some of
the waste materials produced by Union Carbide. There is some similar-
, ity between the Union Carbide wastes and the material in Love Canal,
- Lewiston, as reported by Dominion Soil Investigation, Inc. (See Item
Y11}, Such parameters as fluorides, ohenuls and phoschates couid have '
come from Union Carbide but such information has not been cenfirved,
Several parties at Union Carbide have 2een contacted but they could not

4
confirm that Union Carbide trucks had used Love Canal, Lewiston for
disposal purposes. [t was their opinion that the Ynion Carbiue ncne,
- as such, was not in use at that time.
in discussing the dumping at the canal. no one couid dive an
_ estimate of the number of trucks a day or week, otc.. that uzed the [
- canal. From this standpoint, the volume of waste dumped could not be Ly
"' - I.::‘:r
o
e . rrw
}
. i
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estimated. The camal was filled i+ at irreacular intervals Ly inaustry
and a few local people without any lear-cut idea of the volum~ usoed.

e

Rough estimates put the useable voiume between 50,000 and 75,000 cubic n
yards, assuming at least a foot of cover material iwas placed over the ";
fill. o

[tem IV is a copy of the summary of the [nteragency Task Force ‘i'
review of Love Canal. The summary, for this report, only locates the :
north canal section. In no way does the description of the south sec- o
tion of the canal fit the north section. [t should not be construed -

e

S—

t

that a similarity in chemicals exists between the twD secLions.

V. Investigation - Photcgraohs

Y

T,
“

On May 22, 1979, William Librizzi, now deputy director of the Air
and Hazardous Waste Division asked that an investigation of the north
portion of Love Canal in Lewiston, llew York be made. With the ronsent
of the Surveillance and Analysis personnel, an initial inyestiuation
was made on May 23, 1979, Other visits were made on June 12, 1972 and
August 3, 1979,

* Contacts were made (See Table II) with various local individuals

anrd discussions were had with same. These people were private citizens -
and government officials. b
Phone conversations were had with the NYS Departrient of Environ- -
mental Conservaticn personnel in Buffalo and Albany, the Niagars County L
Department of Health personnel, and with inembers of the Interagency L
Task Force. o
o
’ Conversations were had with a sewer construction crew and their e
foreman. They excavated trenches and laid sewer pioe through Tour EE:
cuts that traversed the canal at both ends and at the thira points. %__
o
Manhole covers were pulled in the area of the canal (See Fig. IV) P b

and a survey for possible leachate locations was made.

Photographs were taken of the area (See Attachment) showing the
canal section as a quiet residential area.

T

VI. Findings

: F o

. . . bk

After Mr. Librizzi's phone call cof May 22, 1973, a2 visit was nmade . E?”

to the canal area on May 23, June 12, and Aujgust 3, 1976, As a result ;;'

of the visits the following was ascertained: ' bii
r

- . ..

1. Stauffer Chemical, Niacara Falls, fice York did dump vasie e

into the north section of the canal (See Item I}). ke

';,,'."C;
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X 50" and “installed ‘a basketball court. He raised six children

2. Union Carbice Corp, locati-n cnknown, was observed lurning
occasional loads of waste into the cenal. This was nct confirmed in
contacts with the company officials (See Item il}. They have no
records to indicate dumping in that area.

3. No other company, industry, or governmental agency was ob-
served by local residents dump1ng waste inte the canal.

4. Residents believe many of the driveways and street Leds in
the area have a slag base. The slag could have come from any of the
following companies: Buffalo Slag, -Hdessbure Electrochemical,
Tonawanda Iron, or Union Carbide. v<bdo sy

5. The canal was filled in the late 1930 to the early 1340.
The then owner of the subdivision {Whitteker) wanted the canal filled
and solicited the aid and consent of the peogple livinn next to the
canal. Mr. Jones at 1137 Ellicot Orive was one of those who aarced
to the filling in of thke canal withoul arv 203t t2 himself  Cindevs
and slag along with white and yellow material were dumped throughout
the fill. Scme vellow material (sulfur} showed up on :111§ot Crive
(See Photos #7 and #8).

B. Mr. Dowd, an attorney, formerly of 1140 Escarpment Orive,
indicated he lived in the house just after it was built. [t was his
recollection that the house was built on clean fill qroung tut ehout
50 feet south of his home, the industrial waste material was evident.
Because of the surfacing of chemicals, he could not get arass to
grow in a portton 0r~h1s “backyard. He had the area paved about

=
-~
I
1
1

..'.'a

infancy and never attributed a day of sickness to their playing
and around the filled area of Love Canal, Lewistcn.

7. If there is ground water seepage fraom the landfill, it is
not evident. There are several sources of water emanating from the
escarpment but none that can be directly attributed to or related to
the landfill. A slight sewage odor and algae growth in one trickling
stream is more than likely from septic systems on the escarpment or
systems near the base of the escarpment. (Unen laterals are alloxad
for the new sewer system, some of these wmall streams should Zry gl
Mr. Schultz, the town highway superintendent, knows of no seepage
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“coming from the landfill. Surface drainage is such that most of the
surface water is carried nff in readside ditches., No standina watiar
was noted in the ditches or on what would be considered the #illud
area of Love Canal, lewiston.
8. The drainage from the escarpnent onus up in unnared Libu-
taries to Four Mile Creek and eventually flows to Lake Untario.
9. Relative to health, the peovle interviewed indicated:
4 - 5-33
G T e T T el G L e £ E T 4l ey WA e s g e 1 eh e g A e A ";*




a. Ho health problem exist-d or exists relative to the
chemical deposits.

b. ho one became sick or 7telt sick recently while work-
*ing in the trenches in which sanitary sewers were installed. Chemical
pdors were not noticeable while the excavation was taking place.

¢. The people who worked in the trenches have no knowledge
of any one having a delayed reaction and then becoming sick.

d. Vegetable gardens appear to grow very well on property
immediately adjoining the filled canal. Cne property owner,
Mr. Huckins, 1146 Escarpment Drive, is concerned the plants would
assimilate and concentrate fluoride from thne ground. This would make
the vegetabies, he claims, uneatable. (By Ref 1, page 191, this is not
so. Plants will not accumulate excessive amounts of fluorides). Mr.
Huckins would like his vegetables tested. See Ref I.

e. The Cominion Soil Investigation, Inc.'s repart cites
fluorides in that "“the possibi]ity of the fluorides being absorbed by
fruits and vegetables grown in the area should be further 1nvest1gated

(See Ref 1, page 191),

f. The Dominion Soil Investigaticn, Inc.'s report also cites
Phenol with "Every precaution should, therafore, be made to prevont
the consumption of the ground water ana the possibility of Fhenol being
absorbed by the fruits and vegetables should be investicated.”
(Reference II, page 238, indicates Phenols of 40-350 mg/1 strenoth were
used in waters to irrigate crops without any detrimental effect). Pnenol
Tevels in Borehole sed1ment samples ranged from 0.001 to 0.38 parts per

miilion.

g. There are no known private wells in the area for either
drinking or watering purposes. A public water distribution system
supplies the area. '

h. The Department of Energv's flyover of MNiagara County
about Oct. 28, 1978 did not show radiation in excess of normal background
levels for the Love Canal, Lewiston arca. I[tem VY was presented to the
sriter rolative to radiation levels, 2lso found by the Uepartment of
Eneray on property several miles away. There is no apparent connection
to degosits at Love Canal, Lewiston and the sites pinpointed in Item V.

10. Relative to property:

a. Several people intervicwed indicated they had heard that
the chlarides in the fill were causing conci'ete foundations to spall.
Interviews with three people in the area Jid not confirm this was taking
place on their property, nor was the problem observed. This is not to
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say the condition does not exist.

7 b. Calvin Shultz, the pres nt highwav superintendont or e
b the Town of Lewiston, then working on tha water systoem, remeahers g oy
6 inch .cast iron water pipe deteriorated to the point cf excessive [
leaking. The pipe had been laid in cinders and slag in the Love Canal

- filled area. The line was on Jarrett Street and the work done about

1962.

11. A review of Gene H. Bedell's memo regarding the Dominion

-
Soil Investigation, Inc.'s report to Supervisor James Lombardi states
basically what the Dominion Soil Investigation, Inc.'s report con-

- cludes. (See Item No. III).

12. The Dominion Soil Investigation, Inc.'s report indicates they
drilled 18 bore holes, sampled 15 of them for water, six of same being
- in the canal fill area. Two other samples were taken, one at 1176
Jarrett Drive, and one at the btottom of the escarpment.

" M Ak

N

- 13. Curing the ccurse of *he survey, no one whn nbserved the
filling of the landfill or the excavation through the landfill saw or
found any-drums or parts of drums that had been buried in the fijl.

Y-
i
T
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- north end and east of the filled area, has a sump pump in his ba<cment,
He has had the same pump for 30 years. ‘He just replaced sawme and uses
the old pump as a standby. Mr. Huckins' sump 1s several fest inte

. rock and purps ground water to the roadside dJditch. 7The water has al-
ways run clear and has not had any cdor.

- -
14. Mr. Shultz claims he contacted somegne in Edison several years
from EPA to look at the site and he was advised that "unless soncone S
- was sick, they had no time." He does not have the name of the person i .
or the exact date but estimates it was about 13975 to 1576. - ?
15. Mr. Huckins, 1146 Escarpment Crive, whose home is on ne ;
I

Most of the sump pump discharges are to roadside ditches or

to tile fields. Other contacts did not complain of deteriorating sump
pumps or problem with them due to conditions of the ground water.
- ' , ‘
16. During visits on June 12, 1979 and Auqust 3. 1979, nine and

7 manhoies respectively in the aew sanitary scwer System wers wcagmined.

- While no sanitary wastes had been discharged to the rew system, 2 _ .
minor ‘amount of infiltration was noted 1n the sewers. On the tuc
nccasions, these manheles, which connuct sewers that run through and

around the filled canal did not give orf chemical cdors. {See iy,

Y. R

17. Ttem VI contains two recent news Clips that relate Lo Love
Canal, Lewiston.

-
-
- ,
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18. Concern by local government »fficials was expressed con-

cerning the installactien of lateral s wers to homes from the new

sanitary sewers particularly when suc construction is through

chemically-filled areas. .
ﬁﬁ
o

VII. Conclusions ' y

1. The filled areas in Love Canal, Lewiston, containing chemicals
are not dangerous to health or are a safety hazard.

2. The canal is on high ground and has excellent surface drain-
age. Stagnet water is not evident on the fill or drainage ditches.

3. No significant seepage from the canal itself was found.

4. The people in the houses built on fill appear to not have .
health related problems. HNo health hazard exists. :
: -
5. Mo safety hazards appear to exist from gases, odors, or |
chemicals within the homes ouilt on the filled area. -

. : . : . . "

6. - MNo sickness attributed to canal fill by those interviewed. - o

. s g

Y

7. The fill is relatively shallow, average depth 9 feet with e

an unknown amgunt of cover material. 75

8. 1o private wells found or hinted to in the area and the use

of public water supply indicates no contaninated water used as a -
drinking water supply. L
a, There is correlation between scme of the material Union L

Carbide produces and wnat was found in the canal; however, confirmaticn 5{

from other than local residents was lacking.

10. Stauffer Chemical was the main and possibley the only major-
contribution to filling the cana] Ho goverrmental agency used the
area faor fill, '

11. Local people contacted (5} appear tc not be concerned about
the area, or the-fill, and it is their belief that few if anv of the
residents are concerned. They know of nu une who wdnts L0 move away
because of the fill.

12. Slag used for driveway and roadbeds mav have some bearing
on the chemistry of the filled area.

13. Any secpage Trom the filled area, "if it does exist, flows
north to Lake Ontario rather than to the &iauara River to the west.

$rr
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14, Cast iron pipes were rusted through when laid in cinders.

15. Vegetables grown in the area are of concern to one family
because of possible chemical uptake.

16. No radiation problem exists from filled material,

17. Spalling cement may be a problem in basements but it was
not observed or indicated to be a problem by those interviewed.

18. No drums of chemicals were buried on the site or encountered
when the sanitary sewer line was excavated.

19. Only one spot of significant size, the yard of 1140 Escarpment
Drive, was observed where chemicals surfaced, or were too close to the
surface of the ground, preventing the growth of grass.

VIIT. Recommendations

1. Since the findings and conclusions indicate no major health

-f'||?. )

or hazardous condtions exist, it is recommended that EPA do nothing :
concerning further involvement with-the Love Canal, Lewiston. ' ;;5

2. 1t is recommended that in laying or replacing pipe in the -
canal area that good engineering practices in the type of pipe and ET-
bedding used be followed. !

3. It is recommended that sewer laterals to the homes on or l
immediately adjoining the Love Canal, Lewiston landfill proceed without e
concern. : : ?jr

Lt

4. It is recommended that as building is authorized by the town BN
on what would appear to be a vacant lot at 1169 Jarrett Drive (on _ N
the canal) and 1147 Ellicot Drive (adjacent to the canal), the town A
notify the Niagara County Health Department and the NYS Departmental T e
Conservation. When excavation starts for the foundation, the agencies R
should take a close look at tne material excavated. E T S
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[ | -
. Homes - On and Hear Love Canal ;;:5
Lewiston, Y _ - Red
Fim
_ Phone < Feet o
street — _Humber Mame (716) Lacation -
. ] 1
Zscarpment Orive . _ o
(horth Side) . 1135 R. Ford. | 297-6651 100 W -
- 1141 A. Intemill | Fg;g
Wiebnec ’ On |-
1153 H. Lee | 297-2338 100 €
. : | _ -
(Sayth Side). 1132 - ' 100 W -
1126  Barends : 25 U b
. | | - .
: , 1140 P. McMahan 297-3294 On o

r
kY
[}

1146 S. Huckins B 297-0842 75 E

1154 £. Worak ‘ 5

N

O

m

t""'. T
B

I1Ticot Drive.
(Narth Side) ‘ 1131 M. Fleice 100 W

7-4071

£
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o
o
“n
x
'i,-‘,!‘u'}: ol
N
L]

1137 H. Jones

1143 C. Caccesse ,:. Z!'_ ) * 297-0680 " On ) '“.G ;.‘

1147 - Vacant Lot P 100 E -

I «“3
i 5@£¥5L

‘South Side). 1128 100 W -

1132° W. Draper ) 297-5539 ~0On

§

»
L
i
I}
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o 1136 H. Wood . ' 297-37%8 On

!

1
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1144  A. Incorvia 297-5363
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TABLE [ (cc t'd.

\
[}

2
Hores - On and Near Love Canal 5
Lewistcon, Y ;
Phane < Feet
Street Number Hame {(716) Location
Jarrett Drive 7 '
(North Side) 1165 G. T. Miller 100 W r
1171 vacant Lot o
1179 R. A. Wood 297-2324 On E
1183 J. Hanrahan 75 E {
(Soutn Side) 11€4 S. Ludwicki 297-3680 1CO W
N 1170 J. Butler 297-496]1 On ;
1176  H. Schmidt On &
1182 F. Orfanc 297-5777 50 E ;
Mountain Yiew Road |
(Horth Side) 1159 5. A. Storino 100 W g
1165 G. A. Bright On ;:-
b
Upper Mountain Road. 1169  R. McKay - 297-3005 On -
1175 A, Smith 50 E E
. _ 5
(South Side) Vacant Lots i
, g
fwﬁ
=
* '-
»
E = East W = West E
FJ
]
. I
]
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10.
11.
12.
13.

14.

TABLE I

Contacts

Mrs. Joan Gipp, councilwoman, Town of Lewiston, 1375 Ridge Road, Lewiston,
NY, (Home) 716-754-7169, 716-754-8214. Contacted 6/12/79.

Mr. Cawin Shultz, highway superintendent, Town of Lewiston, Lewiston, NY.
716-754-8266. Contacted 5/23 and 8/3/79.

Mr. S. J. Huckins, property owner, 1146 Escarpment Drive, Lewiston, NY
14092, 716-297-0842. Contacted 5/23 and 8/16/79.

Mary Beth Brado, clerk, Town of Lewiston, NY, 716-754-8213. Contacted
5/23/79.

Mr. H. Jones, propertv owner, 1137 Ellicot Drive, Lewiston, HY,
716-297-4071. Contacted 6/12 and 8/16/79.

Mr. Chris féccese, property owner, 1143 Ellicot Drive, Lewiston, NY 14092,
716-297-0690. Contacted 5/23/79.

Mrs. R. Yoods, property owner, 1179 Jarrett Orive, Lewiston, NY 14092,
716-297-2324. Contacted 5/23/79.

Mr. R. Raab, superintendent of construction, E20 Moyer Rcad., Room 4,
Lewiston, NY (or) 3311 Walden Avenue, Nepew, NY 14043, 716-694-9364,
716-297-5288, 716-684-1555. Contacted 6/12/79.

Two members of construction crew working for !Mr. Raab - ‘ame Unknown.,
Contacted 6/12/79.

John Beechér, chemical engineer, NYS Department of Environmental Conser-
vation, Buffalo, NY, 716-842-5041. Contacted 7/16/79.

Judy Shriber, NYS Department of Health, Albany, HY, 518-474-5577.
Contacted 5/22/79.

John lonette, NYS Department of Environmental Conservation, Albany, NY,
518-457~3273.

George Shanaian, attorney, EPA 26 Federal Plaza, iew York, 1Y 10027,
212-264-4347. Contacted 8/13/79. .

George Rees, plant manager, Union Carbide Corp., Linde Div., Niagara Falls,
NY 14302, 716-278-3220. Contacted 8/13/78.

MU aettu
"

e

-

2
it

e
- 1 . :

......
......




TABLE 11 {coat'd.)

- .
i
Contactus N
- — !
]5.‘ William Librizzi, engineer, £PA, 26 Federal Plaza, MNew York, NY 10007 £
- Contacted 4/27, 5/8, and 5/22/79. i
16. Mr. Temple, plant manager, Union Carbide Corp., Metals Division, Hiagara l
- Falls, WY, 716-278-3440, Contacted 8/14/79. :
17. Ira Garalick, EPA, Air & Hazardous Materials Oivision, Radiation Branch, [
- New York, NY, 212-264-4478. Contacted 8/14/79. ﬁ
18. John G. Dowd, former owner of 1140 Escarpment Drive, now Tiving at 5243 r
Hewitt Orive, Lewiston, NY 14092, 716-284-2327 (Office). 716-284-2311 }
- (Maid of the Mist). Contacted 8/29/79.
19. George Amery, Niagara County Health Dept., Hiagara Falls, NY, 716-284- {
- 3124. Contacted 8/21/75. :
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Ref. No. /8-9-16 -1 -
- 1.0 INTRODUCTION
The Whittaker Subdivision is located in the southern part of the Town
- of Lewiston, on fop of the Niagara Escarpment. About 85 years ago an
- ambitious project was undertaken to excavate a canal through this area.
After doing some excavation, however, the plans and the construction of
- : the canal were abandoned and some 30 or 40 years later, the partially
excavated canal was used to bury chemical waste. As this section of the
- Town of Lewiston is now a residential area, the Town if concerned whether
- there might be any harmful chemicals within this area of buried chemical
wastes, and whether any harmful chemicals may have leaked from this dis-
- posal area into the surrounding ground, which might presently or at some
- time in the future adversely affect the health or property of the resi-
dents of the subdivision and the adjacent areas.
-
The Town of Lewiston has, therefore, retained the services of Dominion
- Soil Investigation Inc. to investigate the subsurface condition and to
- submit a report to the Town on the findings of the investigation.
= The scope of the investigation was: )
-
1. to drill approximately 20 test holes for the purpose of obtaining
- ' samples-of the chemical waste in the backfilled area and of the
subsoil and groundwater in the surrounding area;
-
- 2. to determine the type and nature of chemical contaminants in the

recovered soil and water samples;
recycied pape: 5-4,9;,;”:\ [T R
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Ref. No. 78-9-16

3. to determine the concentration of potentially dangerous or dila-

torious chemicals; and

4. to comment on the potential hazard these chemicals may present to

the property or the health of the residents.

The report that follows presents the results of this investigation.

5-50
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Ref. No. 78-9-16 -3 -

METHOD OF INVESTIGATION

A total of eighteen (18] exploratory boreholes were drilled at the Toca-
tions shown on the Borehole Location Plan, presented on Drawing No. 1.
Seven boreholes were drilled on the line where the abandoned canal has
been reported to exist and ten additional boreholes were located to the
east and west of the canal, at distances ranging between 200 and 1,000

ft. One borehole (Borehole No. 18) was drilled about 2,800 ft. west of
the canal at a distance which was believed to be outside the affected area
to serve as a reference borehole to which the results of the other bore-
holes can be compared. [t was intended to drill two additional boreholes
at the base of the escarpment, but permission to do t¢his was not given by

the property owners and, therefore, these boreholes were not drilled.

The boreﬁo]es were drilled with a power auger machine to the surface of
the bedrock and at seven locations the bedrock was cored with diamond
tools to a depth of 5 ft. From the ground surface to the surface of the
rock the subsoil was sampled continuously, using a 24-inch long, 1.5-inch
diameter split barrel sampler. The sampler was driven into the soil by
350 foot pound energy. The recovered samples were visually examined and
described in the field by an engineer and put into sealed glass containers

in which they were shipped to the laboratory for further examination and

testing.

Upon the completion of the boreholes, standpipes were installed in the
holes to permit water level observations and also to obtain groundwater
Saplesyidsing a special torpedo sampler. Additignal water samples were

5-51
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Ref. No. 78-9-16 -4 -

obtained from the sump of the existing dwelling at 1176 Jarrett Street
and from a surface drainage ditch near the base of the escarpment and _,,
on the line of the canal. The water samples were collected in glass -
jars and were also transported to the laboratory for testing. =
| .
The results of the borings and water level observations are presented '
on Enclosures 1 to 18 inclusive. : -
The field work was under the supervision of a soils engineer who laid -
out the boreholes, obtained the ground surface elevations using local h
' (]
benchmarks and who kept a record of the borings and the recovered
samples. ' . -
Ground surface elevations of the boreholes have been referred to several
temporary benchmarks established around the site by a contractor who was -
installing the underground utilities at the time the field work took place. .
The elevations are referred to the geodetic datum. -
-

All samples of soil and groundwater were returned to our laboratory for
a visual and tactile examination and classification. Representative soil -

and groundwater samples were submitted to a chemical laboratory for test-

ing. As the chemicals buried at the site were reported to be mainly slag
containing éu]phur compounds, the initial testing programme was aimed to -
determine the form of the sulphur that is sulphide (S}, sulphate (S0, ) i
and sulphite (_SO3 }. In addition, several samples were analyzed for a “'
broad spectrum of compounds to determine what in particular might be
i
- >-92 .
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Ref. No. 78-9-16

present in the samples. Among the parameters that were investigated
were pH, metals (e.g., forty metal semi-quantitative spectographic
analyses), acid radicals such as Chlorides, Cyanide, Fluoride, Nitrate,

Phosphate, Sulphate, Sulphides, total Sulphur, Organic Carbon and

Phenols.

The results of the chemical tests are reported on Tables 1 and 2.

5-53
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DESCRIPTION OF THE SITE AND PHYSIOGRAPHY

The Whittaker Subdivision is bounded on the scuth by Upper Mountain
Road and on the north by the Niagara Escarpment. The éscarpment at
this site is approximately 100 to 150 ft. high and projects above the
Town of Lewiston, which lies on a lower lying p]éteau adjacent to the
Niagara River gorge. The caprock of dolomitic 1imestoné and the under-
lying shales which form the Niagara Escarpment are visible in the

adjacent road cuts.

The overburden in this area is quite thin, varying in depth from 1.5
to 17 ft. The terrain at the site slopes from south to north, that is
towards the escarpment, at a gradient of approximately 1.5%. Drainage
in the area is controlled by shallow ditches along the roadways and
surface drainage appears to discharge over the escarpment through

shallow ravines cut into the top of the escarpment.

A visual examination of the lower part of the escarpment directly under-

neath the Whittaker Subdivision revealed groundwater segpage emmanating

from the slopes and flowing overland to the drainage ditches along Ridge

Road. Samples of the seepage water were collected and submitted for

chemical analysis.

5-54
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SUBSOIL CONDITIONS

Details of the subsoil conditions are shown on the individual Borehole

Logs, presented as Enclosures 1 to 18 inclusive.

Reference to these boreholes indicates that underlying a few inches of
organicrtopsoi1, the overburden is reddish brown clayey silt of glacial
origin (glacial till). The thickness of this overburden ranges between
1.5 {(Borehole No. 4) and 17 ft. (Borehole No. 6). The till is a well
graded mixture of sand, silt and clay size particles with occasional
embedded gravel. [t has a firm to very stiff consistency with occasional
hard zones. The till is relatively free of fissures and has a low perne-

ability.

The under}ying bedrock consists of sound, slightly fractured grey dolomitc
limestone. The core recovery was generally between 80 énd 100% and the
recovered cores showed massive crystaline material with occasional weathered
fractures. Although the permeability of the intact rock is very low, the
mass permeability of the rock could be high, depending on the size and

frequency of the fractures.

The free surface of the groundwater table was not encountered in each
borehole. The shallower boreholes were dry and where groundwaler was
encountered, the position of the water level is given on the borchole

logs.

R S
5-55

recycied paper



Ref. No. 78-39-16

Boreholes 2, 3, 8, 9, 10, 12 and 17, which were located in the area of

the abandoned canal, encountered fill material. The matrix of the

fill is similar in composition to the native clayey silt. Occasionally,

Tumps of sulphur, magnesium and phosphorus were also encountered. Beside

these, no other substances could be visually observed. Chemical tests,
however, indicated the presence of derivatives of metailic waste in the
form of Chioride, Sulphate, Fluoride and Nitrate. A more detailed de-

scription of the chemicals present in the fill and the leachates is given

in the following section of the report. 3

5-56
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CHEMICAL CONTAMINANTS

Sulphur (S)

High concentrations of sulphur were encountered within the backfilled
canal covered by Boreholes 2, 8, 9, 10, 12 and 17. Sulphur concentrations
ranging from 21 to 8800 parts pé} million (ppm) were encountered. In
addition to this, lumps of pure su]phuf were also observed. Sulphur
itself is not a harmful chemical, but it is soluble and its oxidized
derivatives in the form of sulphide and sulphate are corrosive and

dilaterious to steel and concrete. This will be discussed in more

detail below.

Magnesium (Mg)

Magnesium or the salts of magnesium are generally present in the water
as bi-carbonate sulphate or chloride. It is generally npot considered

to be a contaminant although concentrations more than 125 ppm can exert
a cathartic or diarrhetic effect, In concentrations between 200 and
500 ppm, it has a laxative effect on susceptible persons and over 1000
ppm concentration it affects most people. In the samples taken from

the canal area, the magnesium content ranges between Z and 852 ppm. Out-
side the canal area, the concentration is between 1 and 48 ppm, while

in the reference borehole located outside the possible influence zone

(Borehole No. 18), the concentration is between 0.8 and 16 ppm.

Manganese (Mn)

Manganese usually occurs in water as manganous bi-carbonate. It is

generally non-toxic and -contaminant, although the u. 5 Publlc Hea]th

recycled paper sloge sl s

Service limits the mmanganese content in drinking water to 0. 05 ppm
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Higher concentrations will stain fixtures, could interfer with laundering

(discolouration of clothing), and causes off flavours in beverages.
Managanese can also be oxidized into a sedfnlent which clogs pipes and ﬁ
‘stimulates organic growth. The manganese concentration in the canal area e
ranges between 0.08 and 40 ppm. -
-
Sulphate (504_)_
As mentioned earlier, sulphur (S) is soluble in water and will readily -
oxidize to form sulphate compounds. While sulphur is generally considered ;
to be inert, sulphate (504) will attack concrete. Sulphate concentrations -
of less than 150 ppm are considered to represent negligible danger to con- -
crete; concentrations between 150 and 1000 ppm represent a mild attack; :
and concentrations over 1000 ppm constitute a severe attack on concrete. -
Sulphate concentrations in the canal area range between 111 to over 2000 ‘
ppm. Particularly heavy concentrations were encountered in the area of
Boreholes 12 and 17 and also in the area of Boreholes 2 and 8. Qutside -
the canal area, the sulphate concentration is generally less than 150 _E
ppm although a concentration of 203 ppm was recorded in the seepage water =
obtained from near the bottom of the escarpment,_indicating that soluble .:
sulphates are migrating with the groundwater in this direction. Similarly,
a high concentration of sulphate (1557 ppm} was obtained from a water sample -
obtained from: the sump of the home at 1175 Jarrett Street. The water ‘
soluble sulphate content of the water obtained from the reference bore-
hole ( Borehole 18) was 31 ppm. -
5-58 -
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small guantitites it is usually present in most soils. In Borehole 18,
the reference borehole, the chloride concentration is 0.03 ppm. A very
high ch]oride concentration was observed in Borehole 2 where it was
measured 846 ppm. The U.S. Public Health Service Timits the chloride
content in drinking water at 250 ppm, although the preferable level is
less than 25 ppm. In large concentration, its ef%ect is similar to
sulphate as it will attack not only concrete but also steel and cast

iron, especially at high pH values.

pH
The pH or hydrogen-ion concentration is a measure of the acidity (low
pH) or alkalinity (high pH) of water and soil. A pH content of 7.0
indicates a neutral environment. The measured pH values range between

6.8 (acid) and 9.7 (very alkaline). In the reference borehole, the pH

is 7.7.

Fluoride (F)

Fluoride is usually used for the manufacturing of insecticides. In
small concentrations (0.6 to 1.2 ppm), it is helpful to prevenf‘tooth
decay, but the U.S. Public Health Service recomnends a rejection of
drinking water with more than 1.4 to 2.4 ppm. Three {(3.0) to 8.0 ppm
in water will-stain and mottle the teeth, while concentrations of 8

to 20 ppm may cause bone changes in man. A daily dosaye of 20 ppm for
about 20 years could be crippling, while a single dose of 2250 ppm is
lethal. In the canal area, fluoride concentrations range between 6.1

{Borehole No. 2) and 152 {Borehole No. 17). Qutside the canal area,
racycied papers 5-59 conkigy nad eieanraes

e



Ref. No. 78-9-16 . - 17 -

in Boreho]eé 7 and 14, located 150 to 300 ft. west of the canal, the
fluoride concentration is between 86 and 112 ppm. In Borehole No. 6,
located 1000 ft. west of the canal, the fluoride concentration is still
high, 64 ppm. In comparision, in Borehole No. 18, located about 2800

ft. west of the canal, the fluoride concentration is only 0,2 ppm.

Nitragg_iﬂg3l

The U.S. Public Health Service considers 10 ppm as the acceptable level

of nitrate in drinking water. High concentrations of nitrate may cause
methemoglobinemia, which is a disease of the red blood ¢ells in humans

and also animals. 1In the canal area, the nitrate comtent ranges between
0.3 and 8.8 ppm. In Boreholes 7 and 14, located 150 to 300 ft. west

of the canal, the nitrate cencentration is 5 to 17. In Borehole No. 6,
which is about 1000 ft. west of the canal, the nitrate concentration is
28. In comparison, in the background borehole, Borehole No. 18, a nitrate

concentration of only 0.01 ppm was measured.

Cyanide (CN)

Cyanide is the waste product ¢f metal finishiny and eleclroplating plants.
The cyanide salts form hydrocyanic acids at pH levels less than 8.2 and
are extremely poisonous at acidic pH levels. The permissible drinking
water content is 0.2 ppm, as established by the U.S: Public Health Service
and, similarly, the cyanide level in effluents discharyed into rivers or
lakes must be less than 0.2 to 1 ppm. The cyanide concentration in the
canal area ranges between 0.01 and 0.47 ppm. OQutside the cana! area,

the concentration is less than 0.01 ppm. g_gg

r
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Phenol (C ﬂ3gﬂl

Phenol is the generic name of aromatic alcohols or compounds containing
one or more hydroxil functions. They are colourless liquids or white
solids at room temperature and are detected in decaying organic matter
and animal urine. It is a common industrial pollutant of petroleum
refineries, coke plants, resin plants, pharmaceutical, textile and
plastic plants. It is a highly toxic substance and the U.S. Public
Health Service limits the pheno]lcontent to 0.001 ppm in drinking
water. In the boreholes put down in the canal area, the phenol con-
centration ranges between 0.14 and 0.38 ppm, that is 140 to 380 times
the safe limit. In Boreholes 7 and 14, which were located outside

the canal area, the phenol concentration is much less and ranges bet-
ween 0.005 and 0.006 ppm, that is only 5 to 6 times the safe limit.

At a distapce of 1000 ft. from the canal {Borehole 6), the phenol

concentration is already less than 0.001 ppm.

5-61
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DISCUSSION OF THE RESULTS

The investigation identified the presence of a nunber of chemical con-
taminates at the site. The chemicals can be divided into three broad
categories: (i) inert or harmless chemicals (ii) corrosive chemicals,

and (iii) chemicals which present a potential hazard to health.

Some of the chemicals, such as Sulphur (S) and Magnesium (Mg), although
present in high concentrations, are considered to be inert and not dan-
gerous. Other chemicals, such as Phosphorus (P) and Phosphate (P04) are,
present in low concentrations.

The concentration of some chemicals, such as Sulphate (504) and Chloride
(C1), is sufficiently high to cause concern for the possible deteriora-
tion of concrete and metal which is buried underground.and is in countact
with the groundwater. Ffor an easier review, we have plotted the sulphate
concentrations of the recovered groundwater samples on Drawing No. 2 and
delineated the areas where, based on the Sulphate concentration neasured,
the degree of attack on concrete is considered to be negligible (less than
150 ppm), positive but mild (150 to 1,000 ppm) and severe (greater than
1,000 ppm). 1In the latter area (that is where the Sulphate concentration
is > 1,000 ppm), it would be prudent to investigate and inspect the foot-
ings and foundation walls to detect any signs of attack. Similarly, the
condition of any steel or cast iron pipe should be investigated in the
area of high Chloride concentration and high pH levels {e.g., in the arcas

of Boreholes 2 and 3). The clogging of sonme pumps and piping leading into

5-62
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the sumps can be expected in areas where high levels of Manganese (Mn)

were recorded {e.g., the area of Borehole 9).

Nitrate (N03) levels 2 to 3 times as high as the permissible levels in
drinking water were recorded but, since to the best of our knowledge
there are no operating wells in the subdivision and the groundwater is
not used for drinking, the nitrate concentration in our opinion does not
represent immediate danger or-hazard to health. It may be prudent, how-
ever, to obtain a second opinion on this matter, possibly from the local
health authority. We are of the similar opinion on the Cyanide (CN) level,
as the highest concentration found was only twice the permissible level in

drinking water,

There are two chemicals, however, which are present jn potentiall dan-
gerous concentrations. Fluoride (F) concentrations ranging between 60
and 150 ppm were measured throughout the subdivision {see Drawing MNo. 3).
As a daily dosage of 20 mg (the approximate equivalent of 1 quart of
water containing 20 ppm fluouride) could cause serious bane damage or
crippling in humans, this concentration is potentially dangerous. Al-
though the groundwater to the best of our knoﬁ]edge is not used for
drinking in the area, it is possible that vegetables or fruits grown on
the site ;pu]d absorb higher than safe levels of fluoride and may, thus,
become the source of fluoride consumption by humans. We reconmend that

this aspect of a possibhle health hazard to further investigated.

5-63
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A yet potentially more dangerous chemical identified at the site is

the Phenol. In places, the concentration of this very toxic substance
was found to be 140 to 380 times the safe 1§mit established by the U.S.
Public Health Service. Dangerously high levels of phenol appear to be
limited to the immediate area of the canal and in the samples collected
putside the canal area the phenol concentration is at or only slightly
above the permissible level. To be toxic, phenol has to be ingested and,
therefore, in our opinion, there is no immediate danger unless water
collected in the sumps used for the dewaterihg of the basements is con-
sumed. We recohmend that water samples from the sumps located within

the affected area be obtained and tested for phenol.content. We also
recommend that the possibility of phenol being absorbed by vegetation
and fruits through the éroundwater should be investigated and the opinion

of the local health unit and the Department of Agriculture be obtained on

this matter.
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CONCLUSIONS

The investigation has identified a number of chemicals of which, however,
only a few are considered to be potentially harmful. These can be divided

into two categories:

1.) Chemicals which present a potential danger to property; and

2.) which present potential health hazard.

Sulphate (504) and Chloride (C1) belong to the first category and the
presence of high concentrations of these chemicals could shorten the-
lifetime of underground concrete structures or buried steel or cast

iron pipes. The areas of high concentration and, consequently, potential
high risk of damage are shown on Drawing No. 2 attached in the side

pocket of this report.

In the second category, that is chemicals which may represent health

hazard, belong the Nitrates (NO3), Cyanide (CN), Fluoride (F) and Phenol
(CGHBOH)' Nitrate and cyanide are present at concentrations approximately
twice the acceptab]e Timit in drinking water as eEtablished by the U.S.
Public Health Service, but as the groundwater is not used as a source

of drinking water, these, in our opinion, do not present a threat or
danger to the health of the residents. Fluoride concentration is at

a potentially dangerous level, but again, since the groundwater is not
used for human consumption, there is no immediate threat, but the
possibility of the fluoride being absorbed by the fruits and veyetables
grown in the area should be further investigated.

recyclad pager
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!

The most toxic substance found at the site is Phenol, which is present
in toxic concéntrations in the groundwater. Every precuation should,
therefore, be made to prevent the consumption of the groundwater and
the possibility of Phenol being absorbed by the fruits and vegetables

should also be investigated.

It is our opinion, therefore, that although there is no immediate threat
or danger to health, certain precautionary measures should be taken to
prevent the accidental ingestion of the groundwater by children. Access
to the sumps by children should be prevented and the water from the sumps
should not be discharged in areas where children could get access to it.
We also recommend that the quality of the water co]lee}ed by the sumps
located in the canal area be determined and tested for sulphate, fluuride,

nitrate, cyanide and phenol content. Based on the findings of this

testing, a regular monitoring programme could then be set up.

DOMINION SOIL INVESTIGATION INC.

?// i len s

1.P. Lieszkowszky, P.fng.

/
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TABLE 11

CHEMICAL ANALYSIS OF SELECIED
GROUND WATER SAMPLES

SAMPLE pH SULPHATE (S04)
p.p.m.

BH 2 9.7 368
BH 3 8.0 52
EH 6 7.8 67
BH 7 7.4 136
BH 8 7.4 664
BH 9 7.9 160
BH 10 7.3 111
BH 11 7.5 124
BH 12 7.3 53
BH 13 7.4 107
BH 13 7.9 123
BH 14 6.8 88
BH 15 6.8 100
BH 16 7.6 116
BH 17 7.1 2006
BH 18 7.7 31
1176 Jarrett 5t

{sump} 7.1 1575

- Bottom of -
escarpment B.0 283
S R
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DATE: March 28, 1979
10: Mr. James Lombardi, Supervisor
FROM: Gene H., Bidell

SUBJECT: Comuent gn Whittaker Subdivision Subsoil Analysis Report

CONCLUSIONS

The high fluoride concentrations which ranged from 60 - 150 ppm are
potentially dangerous. Fluoride ingestion through consumption of
fruits and vegetables can lead to concentration of the element 1In
bones and particularly body joints, As an example; high fluoride
concentrations in sone western states are 1ngested by cattle eating
vegetation. This has resulted in livestock being crippled, to the

point where they cannot stand up.

Phenol behaves like an "acldic" alcohol. This gives it a corrosive,
burning action un the human body; and it {s toxic. The high levels
(140 to 380 times the safe limit established by the U.S. P.H.S.) are
cause for concern. Phenul is Cghgyil not CgHygH as stateg in their

report,

I agree that Nitrate (N03) and Cyanide (CN) do nut represent an
immediate danger or hazard to health,

The dolanitic'cumposition of the Nlagara Escarpment should, [ believe,
tend to keep the pll un the alkaline side. Cyanides are dangerous in

an acidic environment,

I agree that the concentration of sulfate (S0,) and Chtoride (Ci)
wdarrant an inspection of concrete footings, foundations and steel/cast

iron pipe.

Since these are the aniuns of strong aclds (it,S04 and HC1) Lhere is a
possibility of deterforation. llowever, the range of pll (6.8 to 9.7)

'sugyests to me that an alkaline action could be buffering this effect

-

somewhat.

Their statement that the two chemicals present in potentially dangerous
concentrations, are fluoride and phenol, is currect. These are dangerous

~to human health,

DISCUSSTON

According to the report, slag containing sulfur compounds were reported
buried at the dumpsite. Slag, a by-product of steel production, could
contain all of the materials they found in thelr study for the following

reascns.:

A. Flucrspar (CaFZ) is used in producing steel. Fluoride would be a
by-product. 5-88



B. Coke is made by steel companies. Phenol is a by-product.

C. The anions and metals would be found in the slag.

CRITICISM

Samples placed In glass containers should not be analyzed for fluoride.
Fluoride can etch glass and you may not be getting a representative
sample. Plastic containers are reconmended for samples collected for
Fluoride analysis. (Although EPA lists plastic and glass, 1 disagree).

They state that 40 nmetdl semi-quantitative spectrographic analyses were
performed.

They apparently are referring to emission spectrographic analysis, |
would have used atomic absorption spectroscopy. The analyses then are
specific for the metal and definitely quantitative (down to parts per

billion for certdain netals).

No method s described tor phenols and the anion radicals. The authors
should specify how the lab analyzed all the pdrameters, For exanple,
the combination of gas ur liguid chrumatoyraphy and intra-red spectro-
scopy is one accepted procedure for phenol analysis. .

Technical reports should specify procedurcs and their reterence source.

RE COMMENDATT ONS

Continue the 1nvest1gﬁti0n, collecting ground water samples. Also,
collect samples of vegetation (fruits and vegetables) during growing

Season.

Perform the analyses on these samples, but broaden the spectrum; e.q. -
halugenated organics, heavy netals,

5-89
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because studies made on the Lockport may contribute to a better understand=-
fng of the occurrence of ground water in bedrock generally, The Queenston
Shale and Clinton and Albion Groups are poor aquifers in comparison to the
Lockport Dolomite, and less is known of thelr water-bearing characteristics.

LOCKPORT DOLOMITE

t

U li:! h
i

Character and extent.

The Lockport Dolomite Is the uppermost bedrock formation In about one-
third of the Niagara Falls area., |Its outcrop area extends from the Miagara
escarpment on the north to the southern boundary of the area covered by this
report except In two small areas that may be underialn by the Salina Group.
{See plate 3.) One of these areas Is in the vicinity of the hamlet of Nash-
ville and the other s in the extreme southeast corner, Because of a lack
of rock outcrops in these areas the position of the contact between the
Lockport and the Salina cannot be accurately determined. However, the Salina
Group is not dlscussed as a separate water=bearing unit In thls report
because at most only a few feet of it occurs in the area, Continuous expo-
sures of the Lockport are found along the gorge of the Niagara River and
along the Niagara escarpment. The formation is about 150 feet thick in the
southern part of the area but has been eroded to a thickness of only about
20 feet along the escarpment (pl. 2)., The excellent exposures at Niagara
Faltls (flg. 5), where the Lockport forms the {ip of the Falls, are shown In
many geology textbooks as a classic exampie of flat-lying sedimentary rocks.
Throughout most of the remainder of the area, which Is relatively flat, the
Lockport is concealed by a thin cover of glacial deposits,

As lts name implies, the Lockport Dolomite consists mainly of dolomite;
however, the formation also includes thin beds of limestone and shaly dolo-
mite near the base, The Lockport consists of five lithologic types which,
from top to bottom, are:

(a) brownish-gray, coarse- to medlum-grained dolomite, locally
saccharoidal with thin intervals of curved bedding
(algal structures).

(b) gray to dark-gray, fine-gralned dolomite, containing abundant
carbonacecus partings,

(c) tannish-gray, fine-gralned dolomite.

(d) 1light-gray, coarse-gralned limestone containing abundant
crinoid fragments (Gasport Limestone Member).

(e) 1light-gray shaly dolomite, laminated in part (DeCew Limestone
Member of Willlams, 1919),

Fisher (1960) divides the Lockpart Dolomite into six units based an fass!ls

as well as rock types. An excellent discussion of the stratigraphy of the

- 2] =
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- Lockport, Including measured sections in the Nlagara Falls area, [s given In
the recent thesis by Zenger /.

The detalled breakdowns by Fisher and Zenger, although helpful for
geologic mapping and correlating the Lockport with rocks of similar age
elsewhere, are not necessary {n descriptions of the water-bearing properties
of the formatlon, For this purpose the Lockport is subdivided as follows
v (figure.5 and table 1): {}) upper and middle parts of the Lockport, and
(2) lower part; {of the Lockport, including the Gasport Limestone Member and
DeCew Limestone Member of Willlams (1919).

Most of the beds In the Lockport are described as either '"thick' {1 foot
to 3 feet) or "thin" (1 inch to | foot). However, masslve beds up to_.elght
- feet thick and very thin beds (1/4 to 1 inch) occur within the formation.

The bedding 1s generally straight, but curved bedding occurs in some places
in the upper part of the formation. The curved bedding s caused by dome-
shaped algal structures called "stromatolltes' (Zenger, p. 140). These
- reefs (bloherms), which occur as lens=like masses up to 50 feet across and
10 to 20 feet thick, contain no bedding.
u Gypsum (calclum su!fate) Is common In the Lockport, occurring chiefly
as small irregularly shaped masses (commonly 1/2 to 5 inches in diameter)
and as selenite, Sulfide minerals, particularly sphalerite {zinc sulfide),
galena (lead sulfide), and pyrlte {iron sulfide) occur as particles dissemi=-

it nated throughout the formatlon.

- Water=-bearlng openings

- Types.=~=Ground-water occurs in the Lockport Dolomite in three types of
openings: (1) bedding jolnts which constitute at least seven Important
water=bearing zones, (2) vertical joints, and (3) smal) cavitles from which

- gypsum has been dissolved., Of these, the bedding joints are the most

important and transmit nearly all the water moving through the formation,
The three types of openings were observed in the dewatered excavatlons for
the condults of the Niagara Power Project. (See the description of the

- power project in the introduction and the location of the conduits in figure
' 3.) The rock faces along the four-mile length of the conduits provided an
unequaled opportunity to study water=-bearing openings In the entire strati-
graphic thickness of the Lockport and to observe the lateral extent of these

-
openings for a few thousand feet, At the time the observations were made
(July = August 1960), approximately one~third of the length of the condul ts
- was avallable for I[nspection by the writer.
- I
V Zenger, D. H,, 1962, Stratigraphy of the Lockport Formation
(Silurian) in MNew York State: Unpubllshed doctoral theslis,
- Cornell Universl|ty.
-
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Tha bedding joints, which transmit most of the water In the Lockport,
are fractures along prominent bedding planes which have been widened very
slightly by solution of the rock. These planar openings persist laterally
for distances of at least 3 to 4 miles., The separation along Indlvidual
bedding joints Is small (less than 1/8 Inch}, However, their contlnuity
makes them effectlive '"conduits'' for movement of ground water. The large

‘water=transmitting capaclty of the bedding joints was shown by the fact that

they supplied nearly allithe ground-water seepage entering the conduit exca=-
vations. The almost contlnuous lines of seepage from bedding Jolnts was
strikingly apparent In the condulits. Figure 7 shows seepage from two bedding

jO[l‘ltS.

The bedding joints transmitting ground water comprise at least seven
distinct water-bearing zones within the Lockport. These water-bearing zones
could be traced laterally for distances of | to &4 miles, Flgure B shows the
stratigraphic poslition and part of the lateral extent of the seven zones,
The water=bearing 2ones have been numbered from 1 to 7 from bottom to top.
The three sections shown In figure 8 were surveyed by transit and then
correlated on the following basis: (!} lithologlc similarities, (2) later=
ally traclng seepage from Individual water~bearing zones, and (3) in the
case of section A, the dlstance above the Rochester Shale as shown by core
holes. The correlation of water=-bearing zone 6 between sections A and B has
been changed slightly from an earlier published version (Johnston, 1362,

fig. 110.2).

A water=-bearing zone may consist of a single open bedding joint (for
example zone 4, sectlon C, fig, B} or it may consist of an interval of rock
measuring up to one foot In thickness contalning several open bedding joints
{zone 7, section A, fig. 8). Where the water-bearing zone consists of
several joints, the open joint transmitting most of the water at one locality
may ''plnch out!' laterally and be replaced by another open joint within the
same zone elsewhere., For example, at section B (fig, 8) most seepage from
water=bearing zone 6 came from a joint at the top of a thin-bedded interval;
however, at section A all seepage came from a joint at the bottom of the
interval, The opening along one bedding Joint thus becomes closed while a
parallel opening along an adjacent bedding joint becomes open,

The water-bearing zones occur most commonly within intervals of the
tockport containing thin beds from I/4 to about 4 inches thick which are
directiy overlain by thick or massive beds. The thin beds generally contain
open vertical joints, and at the intersection of such vertical joints with
open bedding joints ground-water seepage Is greatest. At a few such points
water was observed to squirt from the openings into the conduit excavations
In mych tha same manner as it would from a broken water pipe, 1t seems
likely that open joints occur most commonly in thin-bedded intervals because
the greater structural rigidity of the overlying thick or massive beds
permits the joints to remain open.

Water-bearing zones occur less commonly within thick=-bedded intervals.
In such cases all seepage occurs from one distinct bedding Joint rather than

- from several Joints. Seepage from zone 4 at section € (fig. 8) came from

one prominent bedding joint within an interval of beds averaging one foot in
thickness. This bedding joint Is open about 1/16 to 1/8 inch locally and
appears to transmit as much ground water as any water=-bearing zone in the
Lockport,

- 23 - 5-94
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Figure 7.~=Seepage from beddIng joints In the Lockport Dolomite,
View is of east wall of condult number |,

looking south from Porter Rd, bridge,
(Photograph by the Power Authority
of the State of New York.)

Vertical joints, excluding those mentloned above which are associated
with open bedding joints in thin-bedded intervals, are not important water=
bearing openings in the Lockport, except wlthin the top few feet of rock,
Two prominent sets of vertical joints exist in the Niagara Falls srea; one
set oriented N, 65° E, and the other H. 30° W. These joints are fractures
in the rock which must be widened by solutlon before they can become
effective water-bearing openings. Such widening is apparent in outcrops
of the Lockport. For example, open vertical joints are particularly
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prominent in the rock cliffs of the Niagara River Gorge and the Hiagara
escarpment. The width of these joints In many areas exceeds several inches.
However, In fresh exposures of the Lockport, such as the condult excavations,
vertical jolnts are tight and often not apparent to the eye except In the

upper few feet of the rock.

Cavities formed by solution of gypsum occur In the Lockport Dolomlite,
These cavities range In slze from 1/16 Inch or less to 5 Inches but are
generally less than one inch In size. The cavities are formed by the
dissolving of gypsum by percolating ground water, and there is a complete
range In the development of cavities from volds containing no gypsum to
pin=point openings in gypsum nodules. The cavities are most abundant in the
top 10 to 15 feet of rock but they also occur along water-bearing zones In
vthe lower part of the rock (for example, water-bearing zone 3, section C,
fig. 8), In the upper part of the rock, the abundance of cavlities locally

gives a vuggy appearance to the dolomite.

The cavities In the Lockport resulting from solution of gypsum increase '«
the ability of the Lockport to store water (poroslity) but probably have
little effect on the water=transmitting abllity of the formatlon. This is
because the water-transmitting ability (or permeability) |s dependent upon
the size of the contlnuous openings rather than the size of Isolated open=
Ings. Thus, the relatively thin but continuous bedding joints determine the
parmeabl1ity of the Lockport rather than the larger but [scolated cavities

resulting from solutlon of gypsum,

The character and Interrelationships of the three types of water-bearing
openings descrlbed above result (n two distinct sets of ground-water con-
ditions in the Lockport Dolomite: (1) a moderately permeable zone at the top
of rock, generally 10 to 15 feet thick, characterized by both vertical and
bedding joints that have been widened by solution and by gypsum cavities, and
(2) the remainder of the formation consisting of seven permeable zones
(composed of bedding joints) surrounded by essentlally Impermeable rock.

Areal extent.==Relatively little is known about the areal extent of the
seven water-bearing zones In the Lockport Dolomite, except as observed in
the conduits (fig. 8). Many of the Individual bedding joints tend to 'pinch
ﬁut” laterally, and be replaced by adjacent jolnts in the same zone. Such

pinching out' of Jolnts transmitting water was observed in the condufts.
Observations in the condults and data from wells suggest that a few of the
Zones may persist for tens of miles, The water-bearing zones of greatest
areal extent are those which occur at distinct lithologlc breaks in the
formation. Zone |, cccurring at the base of the Lockport (fig. 8), is
frequently reported to be a water-bearing zone by drillers throughout the
area, Zone 2, which occurs at the contact between coarse-grained limestone
(Gasgort Member) and shaly dolomite (DeCew LIimestone Member of Williams,
1919} is the source of most of the springs along the Niagara escarpment.
Other water-bearing zones, not located at contacts between distinct 1itho-
logic units, probably tend to pinch out within a few miles, In summary, at
any point In the area, a number of water=bearing zones parallel to bedding
exist In the Lockport, All such zones, however, are not necessarlly
equivalent to the seven water-bearing zones observed in the conduit

excavations at Niagara Falls, 5-96
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1t was also noted In the condult excavations that there were places,
even along the most prominent water-bearing zones, where no seepage was
occurring. Many such places doubtless represent natural supports for the
overlying rock because no extensive horlzontal opening below the earth's
surface can exist for any great distance., Little is known elther about the
nature or the size of these support areas or the distance between them.
The avallable data suggest, however, that they encompass an area of .at least
a8 few square feet and are separated by a few tens of feet. |t may be ex~-
pected that with depth the size of the supports {ncreases and the distance
between them decreases.

The occurrence of ground water princlipally in 2ones parallel to bedding
is probably characteristic of flat=-lying Paleozoic carbonate rocks In many
other places, Thils type of occurrence was reported by Trainer and Salvas
(1962, p. 42) In the Beekmantown Dolomlte near Massena, N, Y. They observed
that '... The openlngs which are horlzonta) or gently dipping, and most of
which are probably joints or other fractures parallel to the bedding of the
rocks, are wider and more numerous than the steeply dipping openings.,"

~ Although the Beekmantown Dolomite i{s of an older geologlc age than the

Lockport, certain similarities exist between the two formations: (1} both
unlts consist of Indurated Paleozoic dolomite and limestone; (2) both units
are gently dlpping, neither having been subjected to extensive folding and
faulting which would result in the development of more prominent vertlcal
Jolnts or fractures assoclated with faulting; (3) both units were subjected
to scouring by ice during glaciation within the last 10,000 to 15,000 years
and thus, the extensive solution features common to JImestones and dolomites
In unglaclated areas have not had tlme to develop., It seems probable that
any flat-lying carbonate rock, possessing the characteristics just stated,
will contaln ground water principally within joints parallel to bedding.

Origin of water=bearlng openings.~--The origin and the sequence of
development of both the vertical joints and bedding joints are of consider-
able importance In developing an understanding of the occurrence of water
in bedrock, Although It was not possible to investigate the origin or the
development during this study, speculations based on fundamental principles
of geology, especifally regarding the origin of the bedding joints, may be
worthwhile,

It is widely recognized that joints are formed by forces which tend to
pull the rock apart (tension joints) or slide one part of the rock past an
adjacent part {shear joints); see, for example, the discussion by Billings
{1954, p. 115), The vertical jolnts were probably formed by a combination
of tension and shear forces during or following the folding of the Appajia-
chian Mountains about 200 million years ago., The bedding joints represent
tension fractures that formed as a result of expanslion of the rock in a
vertical direction during more recent geologlc time, The Lockport as
recently as 200 million years ago was doubtless burled under thousands of
feet of other rocks In the Nlagara Falls area just as it Is at the present
time In the southern part of New York State. During the erosion of the
overlying rocks the Lockport expanded vertically. The expansion caused
fracturing to occur along bedding planes which are natural planes of weak-
ness In the rock and which are approximately parallel to the tand surface.
Vertical joints, being at right angles to the.land surface were littie
affected by the removal of the overlying rock. :
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The bedding joints may have been further expanded by stresses produced
in the rock during the recessjon of the glaclers 10 to 15 thousand years
ago. The melting of several thousand feet of ice was doubtless accompanied
by an expansion of the rock. Thls expansion either resulted In an enlarge-
ment of existing bedding-plane openings or the formation of new openings
along other bedding planes,

In recent geologlc times, chemical solution of the rock has wldened
both the vertical and bedding joints, In the already well-developed openings
along bedding joints, slight widening by solution has occurred to depths of
100 feet or more, Enlargement of vertlical Jolnts, in contrast, Is generally
restricted to the upper 10 to 15 feet of rock. Cavities formed by solution
of gypsum exist where water moving along joints in the Lockport came into
contact with gypsum., Gypsum |s much more soluble than dolomite; thus,
openings formed by the solutlon of gypsum are wider than other openings along
joints, Water moving down vertical jolnts has dissolved the gypsum to a
depth of about [5 feet leaving irreqgularlyeshaped cavities, and water moving
along bedding jolnts has dissolved gypsum to depths of at least 70 feet,

.

Water=bearing characterlstlics

Ground water exists in the Lockport Dolomite under arteslan, seml-
arteslan, and unconfined condltions. Unconfined conditions occur where the
water table Is the upper surface of the zone of saturatlon within an aquifer,
The water table In an unconfined aquifer moves freely upward as water Is
added to storage, or downward as water Is taken from storage. In contrast,
an arteslan aqulfer contains water which is confined by an overlying imperme=-
able bed and which {s under sufficient pressure to rise above the top of the
aquifer, The level to which water in an artesian aqulfer will rise forms an
Imaginary surface which is called a piezometric surface., Water levels in
artesian aquifers change in response to pressure changes on the aquifer
rather than to changes in the amount of water stored in the aquifer.

Both artesian and water=-table condlitions exist in the Lockport. How-
ever, arteslan condltions predominate, figure 9 Jllustrates the occurrence
of both artesian and water-table conditions in the Lockport, The wells shown
In the dlagram are cased through the clay and silt, but are open holes In the
bedrock, A packer is Installed in each well which tapped water at two or
more distinct levels. The packers make possible the measurement of two dis-
-tinct water levels In each well; a water level above the packer reflecting
condltlions In the upper part of the rock and a water level below the packer
reflecting condltions in the lower part of the rock.

In the upper part of the rock, either artesian or water-table conditions
may exist locally. The clay and silt overlying the Lockport are less
permeable than the rock and thus act as a confining bed. Artesian condltions
exIst where the water In the Lockport has sufficlent head to rise above the
bottom of the overlying clay and silt. In contrast, unconfined {or water-
table} conditions exist where the water level occurs within the fractured
Upper part of the rock, as at well 309-901-5 in figure 9. Locally a 'washed
tit1" or dirty gravel zone occurs just above the top of rock. In these
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locallities gqood connectlion probably exists between the bedrock and the over-
lying till or gravel, and the upper part of the rock and washed till zone
together form a continuous semi-confined aquifer.

In the lower part of the rock, artesian conditions occur exclusively,
The seven water=bearing zones in the Lockport are surrounded by essentialiy
Impermeable rock and therefore act as separate and distinct artesian aquifers,
The hydraulic nature of the water-bearing zones was observed during the
drilling of observatlion wells In the vicinity of the Niagara Power Project.
These wells, whose locations are shown in plate |, were drilled to observe
the effects of the reservolr on ground-water levels in the area. The
plezometric level for each successively lower water-bearing zone Is lower
than for the zone Just above it In most of the well!s, The reasons for this
will be discussed in the section entitled "Ground=Water Movement and
Discharge,'" Ouring construction, the water level in the wells progressively
declined in a steplike sequence as the wells were drilled deeper--that Is,
when a well had been drilled through the uppermost water-bearing zone, the
water level in the well remalned approximately at a constant level until
the next lower zone was penetrated, at which time the water level abruptly
declined to the pliezometric level of the next lower zone, The difference
between the piezometric levels of any two water-bearing zones is large, and
in some places Is comparable to the dlstance between zones. |f no packer
Is installed in a well tapping two water-bearing zones, the upper zone will
continue to drain Into the well fndefinltely, This condition exists in a
few of the power project observation wells, In these wells the sides of the
well remain wet from the level of the upper zone down to the water level in
the well., The nature of the water-bearing zones as described above sub-
stantiates the reports by drillers and others of ""finding water and losing
it" in a well, or of wells with 'water running In the top and out the
bottom,'” These phenomena occur In some wells tapping two or more water=
bearing zones In the Lockport Dolomite,

A well drilled into the Lockport may penetrate several water-bearing
zones, but only one of the zones may be hydraulically effective at the site
of the well, This Is the case for wells 309-901-1, 3, and 5 shown in figure
9. These wells are open below the packers to zones |, 2, and 3., However,
because the water levels observed below the packers in these three wells
apparently represents the piezometric surface of zone 3, zones 1 and 2 are
not believed to contain effective openings at the sites of the wells. A well
also may be drilled through the section occupied by several zones and not be
open to any of them. For example, well 309-301~7 shown in figure 9, is
apparently open only to the weathered zone at the top of rock.

Yield and speclflc capaclity of wells

The yield of a well in the Lockport Dolomite depends mainly upon which
water=bearing zone or zones are penetrated and the degree to which the

 bedding Joints comprising the zones are open to the well, Near the top of

rock, the number of open vertical jolnts and gypsum cavities penetrated may
also be important. The average yileld of 56 wells tapping the upper and

middle parts of the Lockport {(which includes water-bearing zones 4 through
7) is 31 gpm (gallons per minute). In contrast, |5 wells penetrating only
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the jower LO feet of the Lockport {which includes water-bearing zones 1, 2, _
and 3) have an average yield of 7 gpm. The ylelds of individual wells range ™
from less than | gpm to 110 gpm. (These figures do not include a few
exceptionally high yleld wells which obtain water by Induced Infiltration

i

from the Nlagara River and which are discussed in a following paragraph.)
Wells tapping the same water=bearing zone may have different yields. For
example, -wells 309~901~3 and 309-901-5, which are 500 feet apart and tap
water-bearing zones 1 through 4 (fig. 9) yielded 7 gpm and 39 gpm, respec- &
tively, before the peckers were installed, The bedding Joints comprising -
the water-bearing zones ere thus more open at well =5 than at well -3,

Increases in yleld during drilling In the Lockport Dolomite occur
abruptly rather than gradually. As drilling proceeds through the rock,
relatively little Increase in the yleld of a well will be observed untll a
water~-bearing zone is tapped, At that time a marked increase in yleld
usually occurs, For example, during the drllling of well 308-901-7, the
bailing rate abruptiy Increased from |2 to 50 gpm when water-bearing zone § .
was tapped. Ouring the drilllng of well 308-900-21, three distinct Increases _
.in yield were observed, The yleld, which was 3 gpm at 17 feet (water-bearing®
zone 7), increased to 9 gpm at 22 feet (an open vertical? joint or solution
cavity?) and abruptly increased to 30 gpm at 34 feet (water-bearing zone 6),

-

Wells In an area about a half mile wide adjacent to the Niagara River
above the falls have substantially higher yields than wells elsewhere in the
area. The higher yields in this area are caused by two conditions: (1) the g
Lockport Dolomlite is thickest In the area, and (2) more importantly, condi=
tions are favorable for the Infiltration of water from the Niagara River.
The greater thickness of the Lockport provides the maximum number of water-
bearing zones to supply water to the wells, The Niagara River provides an
unlimited source of recharge to the water-bearing zones,

Evidence that a substantial part of the water pumped Is supplied by (™
Induced infiltration from the Niagara River |s indicated by the high ylelds,
which exceed 2,000 gpm at some wellis, and the chemical character of the o
water, The chemlcal composition of the water In well 304-901-6 (which has &
been pumped at 2,100 gpm) is more similar to Niagara River water than
“typical' ground water in the Lockpart. (See the following discussion of
the chemical character of water and figure 11.) Similar Infiltration of
Niagara River water into the bedrock at Tonawanda, N, Y., a few miles south
of Niagara Falls, was described by Reck and Simmons (1952, p. 19-20).

Infiltration from the river can occur where pumping has lowered ground-w
water levels below river level to such an extent that a hydraulic gradient
is created between the river and the wells. The amount of the Infiltration
depends on the gradient and the nature of the hydraulic connectlion between -ﬁ
the river and Lockport, The hydraulic connectlon Is controllied by the
character of the river bottom. Throughout most of [ts length In the Nipgarz-
Falls area the bottom of the river Is covered by a layer of unconsolidated =
deposits Including both t11l and clay and silt, This layer was found to be
from 10 to 20 feet thick in the viclnity of the Niagara Falls water=-system
intake. (See togs 304-900-i and =} In figure 19.) In the section of the
river occupied by raplds, extending a half mile or more above the falls, thél
bottom has been scoured clean by the river, Where the layer of unconsoll-
dated deposits Is present its low permeability greatly retards infiltration™
Where the layer is thin or absent infiltration can readily occur. - P

5‘100 - 30 - .
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One of the most striking features fn plate 2 Is that all wells ylelding
more than 1,000 gpm are locatéd in a narrow band that intercepts the river
about two miles east of the falls. This band trends In a northeasterly
direction roughly parallel to one of the two major dlrections of vertical
jointing, Thus, the very high yields may be caused by a greater abundance
of vertical Joints within the band of high~ylelding wells, Vertical joints
provide avenues through which water could readily move from the river down-
ward to the bedding joints comprising the water~bearing zones In the Lockport

Dolomi te.

Wells In the Lockport Oolomite are almost always adequate for domestic
needs of a few gallons per minute, Supplies of 50 to 100 gpm, which are:
adequate for commercial uses and small public supplies, can be obtained In
much of the area underlain by the upper part of the Lockport (pl, 2). Large
supplies (over 1,000 gpm), as previously noted, are avallable only in a small
area adjacent to the Nlagara Rjver,

Wells Inadequate for domestlc needs are occasionally reported. All
wells that-are perennially Inadequate are located near the Niagara escarpment
and therefore tap only the lowest and least permesable water-bearing zones
(1, 2, and 3) in the Lockport, Throughout the area a few shallow wells that
derive neariy all their water from a single water-bearing zone become
Inadequate during the summer and autumn of some dry years, 5Such Is the case
with well 308-853=1, This well is 27 feet deep and reportedly obtained over
50 gpm from a water-bearing zone 17 feet below land surface. During the
drought in 1960, this zone was dewatered as the water table declined in the
fall of the year, and the yield of the well quickly declined to less than
1 gpm., The Inadequacy of some wells in the Lockport Dolomite can normally
be overcome by deepening the well untlil it penetrates one or more lower
water=bearing zones,

Information on the speciflc capacity of a well is more meaningful than
a simple statement of yleld. The speclific capacity Is the yield per unit
drawdown, generally expressed as gailons per minute per foot of drawdown.
For example, well 307-903~1 was pumped at 20 gpm with 54 feet of drawdown
which Indicates a specific capacity of 0.37 gpm per foot. The yield and
the drawdown for a number of wells in the Lockport are shown In plates 2 and
3. These data must be used with care as they apply only so long as no part
of the formatlion 1s dewatered.

As water-bearing zones in the Lockport are dewatered, the specific
capacity declines. The decllne In speciflc capacity caused by dewatering
a water-bearling zone is shown by the data obtained during a pumping test on
well 309-859-1, This well was pumped at 2.2 gpm with 5.0 feet of drawdown
for 70 minutes==speciflc capacity of 0.4 gpm per foot. After 70 minutes,
water~bearing zone 3 was partlally dewatered and a drawdown of 8.2 feet was
required to malntaln the pumping rate of 2.2 gpm. This Indicates a specific
capaclty of 0.27 gpm per foot. At the time the well was drijled, It was
balled at 3 gpm with a drawdown of about 60 feet, Thus, during the bailing
the entire 42 feet of Lockport penetrated by the well was dewatered. The
speciflc capacity of the well with the Lockport dewatered Is 0.07 gpm per
foot (3 gpm with 42 feet of drawdown) compared to 0.44 gpm per foot with no
dewatering.

recycled paper - 3| - 5‘101

cruelany and cnvreozing s



Mg =R i e o e ki e e em o

.beds because no such deposits are known to exist in the Queenston., Nor do

water from the Queenston are usually found In two areas--(1) In a band about 7
two miles wide Immediately north of the Niagara escarpment, and (2) In areas -
Immediately adjacent to streams. Both these areas are believed to be places
of ground=-water discharge--that is, areas where ground water is moving

upward from the Queenston to discharge naturally, d

The origin of the salty water in the Queenston is unknown. In comment-
Iing on a similar occurrence of salty water in the bedrock in northern
St. Lawrence County, N. Y., Trainer and Salvas (1962, p. 103) suggest three "
causes for the salty water in that area: (i) connate water, (2} the
Champlain Sea, and (3) evaporite deposits, They conclude that the Champlain =
Sea, which covered the area about 10 or 20 thousand years ago, Is the most %ﬁ
likely source, This source Is not applicable to the Niagara area, however,
because the Champlain Sea did not extend into the area. Furthermore, it Is
unlikely that the salty water In the Nfagara area is derived from evaporite

e

any salt beds occur in the bedrock formations overlying the Queenston Shale

(fig. 5) in the Niagara Falls area, The nearest salt beds occur about 40 =
mi les to the southeast in the Sallna Group which overlies the Lockport i
Dolomite., However, it Is very improbable that salty water from the 5alina

beds has entered the Queenston Shale because (1) the salt beds themselves -

act as impermeable barriers to water moving downward from the Salina to the iﬁ
Queenston, and (2) it is more likely that salty water from the Salina would
be discharged at points between the outcrop areas of the two formations, -

Al though direct evidence Is lacking, the writer believes that the saltyii
water In the Queenston Shale is most likely derived from connate water, The
discharge of connate water begins as soon as a deeply buried bed s brought %
up into the zone of circulating ground water, The Queenston rocks were -
deposited as a sea-bottom clay about 350 million years age, and have been
deeply buried throughout most of the intervening time. During some thousand
of years of Recent geologic time, connate water has been flushed from the

upper several hundred feet of the Queenston, However, it is probable that “
flushing of the deeper part of the formation is continuing at present,

-

OCCURRENCE OF WATER IN UNCONSOLIDATED DEPOSITS |,

¥

The unconsollidated deposits In the Niagara Falls area are not important
sources of water, These deposits may be classified into two types based on g
their water-bearing properties: (1) coarse-grained materials of high permeﬁ%
ability (sand and gravel), and (2) fine-grained materials of very low perme~
ability (glacial ti1l and lake deposits). The unconsolidated deposits in
the Niagara Falls area are predominantly of the fine-grained type. However
the lack of sand and gravel deposits in the Niagara Falls area, other than ®
a few deposlts of very limited thickness and extent, has severely limited
the development of large ground-water supplies in the area, Most large :
ground-water supplies in New York State are derived from sand and gravel o

deposits.

Table 2 shows selected chemical constituents from wells tapping uncon-ﬁ}f
solidated deposits. Water from the different types of unconsolidated
deposits is not easy to differentiate on the basis of quality because many

- v
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. wells tap more than one type of deposlit.

Thus, water samples from such wells

are mixtures of water from two or more deposits. In general, water from the
unconsolidated deposits Is very hard, but not so highly mineral{zed as water
from the bedrock. A complete analysis of water from well 312-859-1, which
taps both till and lake deposits, is listed in table 9. This is a calclum
bicarbonate water, very hard {568 ppm of total hardness} containing a
moderately high chloride content {105 ppm}, Water from the unconsolidated
daposits generally has a wlde range In chloride content. Those wells which
yield water with a high chloride content are probably affected elther by

(1) tocal pollution, or by (2) upward discharge of saline water from the

underiyling bedrock.

SAND AND GRAVEL

Sand and gravel is found In small isolated hills and In a narrow '‘beach
ridge" which crosses the area along an east-west line (pl. 3). The sand and
gravel deposits are of limited areal extent, generally thin, and occur as
topographic highs. The deposits commonly consist of two !lthologic types:
(1) fine=grained reddish-brown sand, and (2) coarse sand and pebbles with a
matrix of fine to medium sand. The origin of both the beach ridge and small
hills of sand and gravel is associated with glaciation In the Niagara Falls
area, The small hilis are kames, i.e, hills of sand and grave! formed
originally against an ice front by deposition from sediment-laden melt-water
streams. The long, narrow beach ridge is believed to represent a former
shore line of glacial Lake troquols. This large lake, the predecessor of
the present Lake Ontarlo, existed In the Nlagara Falls area near the end of
the Ice Age. The sand and gravel composing the beach ridge apparently was
produced from pre-existing material by wave action at the shore which
winnowed out most of the silt and clay originally contained in the glacial

deposit,

Al though the sand and gravel deposits In the Niagara Falls area are
much more permeable than the other unconsolidated deposits or the bedrock,
their occurrence as small topographic highs permits them to drain rapidly,
As a result, ground water generally occurs only within a thin zone at the
base of the sand and gravel, This Is shown in the cross section of the
beach ridge in figure 12, It can be seen that the water table is only a
few feet above the base of the sand and gravel. Extensive pumping of any
of the wells shown would quickly dewater the sand and gravel., 1In general,
wells in the beach ridge and kames will yield only the small amounts of
water required for domestlc and small-farm needs,

Moderate supplies of ground water can be obtained from a sand and
gravel deposit (probably a kame) just east of Lockport, N. Y. {pl. 3).
This is the largest sand and gravel deposit in the area, measuring 1| 1/2
by 3/k miles in size. The thickness of the deposit Is highly variable
because of the hummocky nature of the land surface, but probably averages
60-70 feet. Some notion of the ability of this deposit to yield water f[s
Shown by the yield of 165 gpm pumped from a sand pit during excavation,
One large-diameter supply well has been constructed in this deposit. This
well (311-838-3) was reportedly pumped at a rate of 200 gpm for 24 hours

in 1556,
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Figure 12.=-~Cross sectlon of sand and gravel ''beach ridge'"
through wells 314-839~}, -2, and =3.

-
LAXE DEPOSITS
-
Lake deposits consisting of silt, clay, and fine sand occur throughout

the Nlagara Falls area. These deposits are predominantly composed of -
laminated silt and clay which is characteristically dense and compact. Thin M

beds of fine sand (locally called quicksand) occur in the lake deposits.
The clay, silt, and sand were deposited In lakes which existed In the area ;
The [

at the close of the Pleistocene Epoch (10,000 to 15,000 years ago).
lakes, which formed in the wake of the melting ice sheet, provided large
bodies of quiet water for the slow accumulation of fine-gralned deposits. =
Thus, the lake deposits are found at the surface nearly everywhere in the ii
Niagara Falls area. The deposits are thinnest In the area south of the
Niagara escarpment where they rarely exceed 20 feet in thickness. On the
lake plain north of the escarpment the deposits average 30 to 40 feet in .
thickness; however, locally they vary from 0 to 90 feet in thickness., The
greater thickness on the lake plain results from the persistence of a lake
in this area (glacial Lake lroquois) after the area south of the escarpment

was above water,

The sllt and clay have extremely low permeabllity and yield little
water to wells, The thin beds of fine sand have comparatively greater o
permeablilty., Wells which tap only clay and silt will yield less than
100 gpd; those wells tapping sand beds yield more water and are usually
adequate for domestic or very small agricultural needs. The Jake deposits
are utilized for water supplies only in the lake plain (north of the Niagar
escarpment); to the south of the escarpment the deposits are too thin and
are underlain by the much more permeable Lockport Dolomite. .

"

The impermeable nature of the silt and clay was shown by a recovery
test conducted on well 315-853-1, This well is believed to penetrate only
clay and silt., After being pumped dry, the well required 4 1/2 months for .
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the water level to rise to Its static level 13 feet above the bottom. The

. permeability of the clay and silt, as calculated from the recovery data,
was 0,04 gallons per day per square foot. The well was originally intended
to provide water for a domestlc supply, but was inadequate. In contrast,
well 315-859=2, which is located about 500 feet to the south, provides an
adequate domestic supply. This well undoubtedly penetrates a thin bed of
sand,

GLACIAL TILL

A thin veneer of glacial till lies between the lake deposits described
above and the bedrock throughout nearly all of the Niagara Falls area. The
till Is a mixture containing mostly sandy silt with boulders, pebbles, and
some clay. The till was deposlted directly by the ice sheet and is composed
of rock which was quarried by the advancing ice, then ground up, and
plastered down' beneath the ice. The till cover in the Niagara Falls area
is generally less than 10 feet thick, The greatest thickness of titl (30
to 40 feet) Is found In the moraines in the eastern part of the area, These
features are the low ridges which trend approximately east-west located In
the area southeast of Lockport and south of Medina (pl. 3). The moraines
are composed of debris which was piled up In front of the advancing ice
front, The moraines in the Niagara Falls area are believed to represent
four minor readvances of the ifce sheet during Its retreat from the area
(Kindle and Taylor, 1913, p. 10).

The poorly sorted nature of the till causes It to have very low perme=
ability. An indication of the low permeablillty was obtained from a "'slug"
test on well 309-900-8. This well penetrates 7.5 feet of take clay and silt
and |.5 feet of glacial till, and is cased through the lake deposits. The
permeabi ity of the till at this well was determined to be 23 gallons per
day per square foot. This value for permeability may be too high because
the well bottomed at the top of the Lockport Dolomite, Thus an open joint
in the rock could have contributed to the yleld of the well. However, the
value for permeability may be representative of the '‘washed till-top of rock'
aquifer tapped by many dug wells in the Niagara Falls area,

Yields adequate for domestic needs are obtained from till wells which
tap: (1) sand lenses within the till, (2) the relatively permeable
("washed'') zone at the top of rock, or (3) the sandy till making up the
moraines, Wells which do not tap these more permeable horlzons in the till
are often inadegquate to supply even domestic needs. Such inadequate wells

yield less than 100 gpd.
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separating Lake Erie from Lake Ontarlo. The winds are thus less moisture-
laden than 1f they had passed over the lakes. Even those winds which may

be moisture~laden (from evaporated lake water) may retaln most.of their
moisture until they reach the more hilly areas east of Lake Ontarlo. The
Niagara escarpment appears to have a local effect on the amount of precipi-
tation also. As can be seen from the precipitation data gliven in table §,
Lewiston {elevation 320 feet), which is located below the escarpment,
receives less precipitation than Lockport (elevation 520 feet), which Is at
the escarpment. Table 5 also shows that precipitatlon is falirly evenly
distributed throughout the year. Within a given year, however, large
varlations from the average figures llsted may occur., HNote that the minimum
monthly precipitation for each month durlng the 25-year period Is between
1/2 and 1/20 the average precipitation for that month. However, the minimum
annual precipitation (1941) is more than 1/2 the average annual precipl=
tation, Average annual temperature is 48%F at Lewiston. The length of the

growing season averages 160 days,

GROUND WATER

A part of the rain and snow falling on the Mlagara Falls area seeps
into the ground and continues downward to the water table to become ground
water, The ground water Is in constant, but generally very slow, movement
from points of recharge to points of discharge, Ultimately all ground water
in the area is discharged into Lake Ontario or the Niagara River el ther
dlirectly or via small trlbutary streams. The Niagara Falls area is, in
effect, a peninsula=-shaped catchment area in which the ground-water reser-
voir |s being repeatedly replenished by precipitation, and constantly
discharging to the surrounding surface-water bodies. This section of the
report describes: {l) recharge to the unconsolidated deposits and the
bedrock, (2) movement and discharge of ground water in the area, and
(3) changes in storage in the ground-water reservoir as shown by water=~

level fluctuations.

RE CHARGE

The source of nearly all the ground-water recharge in the Niagara Falls
area Is precipitation; however, a small amount of recharge also occurs in

the area beneath and immediately adjacent to the Niagara Power Project reser~

voir by Infiltration from the reservoir. Recharge of ground water means
simply the addition of water (or quantity added) to the zone of saturation
(Meinzer, 1923, p. 46)., The rate and amount of recharge depends mainly upon
the permeability of the soll, the amount of precipitation, and the soil-
maisture condition at the time of precipltation. The rate of infiltration
of water into the soil increases with increase of permeabllity. In the
relatively small part of the Niagara Falls area underlain by sand and gravel,
Infiltration rates are greatest. However, throughout most of the area
underlain by glacial till and lake clays and silts iInfiltration rates are

low and surface runoff is high.

5-106

s



Table 5,=-Monthly precipltation at Lewiston and Lockport, N. Y., 1936-60
(Data from reports of U.S. Weather Bureau)

Month ’ Lewiston Lockport

{1 mile north of; (2 miles northeast of;

elevation 320 feet) elevation 520 feet)

— - — - — — —

Average Minlmum Average Minimum

{{nches) (inches) (inches) {lnches)
January 1.98 0.59 (1946) 2.38 0.67 (1946)
February 2,35 .54 (1947) 2,52 .85 (|9“7f
March 2.49 .63 (1958) 2,56 .71 (1958)
Apri] 2,66 .83 (1946) 2.80 .91 (1946)
Hay 3.08 71 (1941) 3.26 .94 (1936)
June 2,18 .66 (1953) 2.4 .33 (1953)
July T 2,44 1,15 (1955) 2.70 .90 (1954)
August 2,57 .21 (1948) 2.97 .36 (1948)
September 2.97 46 (1941) 2,92 L4 (1941)
October 2.55 47 (1947) 2.85 .60 (1938)
November 2.33 .75 (1939) 2.62 .64 (1939)
December 2.02 .39 (1958) 2,39 .71 (1943)
Annual 29,62 17.64 (1941) 32,38 19.75 (1941)

The mechanism-of recharge to the Lockport Dolomite is of primary concern
In this report because this bedrock unit {s by far the most important aquifer
in the Niagara Falls area. As discussed previously, most ground water occurs
In the Lockport within seven relatively permeable zones parallel to bedding
which are separated by essentlally impermeable rock. Recharge to these water-
bearing zones occurs by one of two mechanisms: (1) downward movement of
water through vertical joints or (2) recharge direct)ly to the water-bearing
zones at the outcrop of the bedding Joints composing the zones.

Severa! lines of evidence suggest that recharge to the Lockport Dolomite
oceurs predominantly at the outcrop of the water-bearing zones. The lack of
persistent open vertical joints In the Lockport as observed in the conduit

recycled papar =51 - 5-10.7

B TNV IP deoiesid



excavations, suggests that vertical joints are not important avenues for
downward movement of water. However, this is not conclusive evidence in -
ltself because on an areal basis, many vertical Joints, although apparently
tight, might be able to transmit appreciable quantities of water when con-
sidered as a whole even though each joint singly might transmit a very small )
quantity of water, More conclusive evidence of a negligible movement of -
water along vertical joints is the occurrence of ''dry' open bedding joints

below the '''wet'' bedding Joints comprising the water-bearing zones in the
Lockport {(fig. 8). This phenomenon could not occur if permeable vertical -
joints connected the ''dry'' and 'wet'' bedding joints., !}t seems probable that
the ''dry' bedding Joints exist because they receive little or no recharge in
thelr outcrop area. This lack of recharge would be particularly applicatble o
to those bedding joints cropping out along the Nfagara escarpment where there

is very llttle opportunity for recharge,

The most important indication that recharge to the water-bearing zones
of the Lockport Dolomite occurs at the outcrop of the zones, is the alignment
of water levels approximately parallel to the dip of the zones themselves,.
This alignment of water level is shown for water~bearing zone 3 in figure 9.

The wells shown in the cross section are adjacent to the reservolr of
the Niagara Power Project; however, the water levels shown were measured prior
to flooding of the reservoir., |[f recharge to the water=-bearing zones did
occur throughout the area by downward movement through vertical joints, the
gradient along the z2ones would steepen in the downdip direction rather than
continue roughly parallel to the dip of the zones-~that is, if it is assumed
that there Is no increase In transmissibility downdip. This steepening of
the hydraulic gradient would be requlired In order to transmit the ever= e
increasing amounts of water supplied to the zone by the vertical joints,
No such steepening of the gradient was observed.

In summary, it appears that recharge occurs principally at the outcrop
of the water=bearing zones in the Lockport Dolomite and that water then moves
down the dip of the zone with a relatively constant loss of head., Recharge
ls probably not limited to the actual line of outcrop of a zone, however, but¥®
occurs throughout the area where the zone is reached by the enlarged vertlcal

joints that occur in the upper few feet of the rock.

Littie is known about the recharge to the other bedrock formations
underiying the Niagara Falls area. It is probable that a very small amount
of water moves downward from the Lockport Dolomite into the Rochester Shale
and the underlying bedrock units, As was pointed out in the preceding dis= ~
cussion, however, vertical openinas even in the Lockport Dolomi te appear to
transmit relatively little water except in the upper few feet of the rock,
Therefore, movement of water from the Lockport into the underlying formationsW
probably occurs only along widely spaced major vertical joints. Some of the
water in the deeper bedrock units in the Niagara Falls area may also be -
derived from recharge to these beds in the area to the south. Such water
would move through the Niagara area toward the Niagara gorge and lLake Ontario,

both of which are regional discharge areas,

LY
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GROUND-WATER MOVEMENT AND DISCHARGE

Ground water moves from points of high head to points of low head (or
potential), In other words from points where the water table or plezometric
surfaces are highest to points where they are lowest, The direction of
ground~water movement [n the upper few feat of bedrock and In the unconsoli-
dated deposlts {where water=table conditions exist) is shown by the configu=~
ration of the water table, The directlon of movement in the remainder of
the bedrock Is shown by the configuration of the plezometric surfaces associ-
ated with each of the artesian water=-bearing zones in the different bedrock
formations. '

As discussed previously, each of the seven water~bearing zones in the
Lockport is a distinct artesian aquifer with an assoclated piezometric
surface. To show In detail the ground-water movement In the Niagara falls
area, [t would be necessary to construct a water=table map, and piezometric
maps for each of the water~bearing zones. Such maps are not included in
this report because water levels could be measured in relatively few wells
and because of the difficulty of differentiating between water levels which
represent the water table and water leveils which represent the piezometric
surfaces associated with each of the several water-bearing zones. In a few
wells constructed with packers, such as shown in figure 9, it was possible
to measure separate water levels associated with the water table and with
distinct water=-bearing zones, I(n wells not equipped with packers, which
Includes all domestic and industrial wells in the area, a measured water
level is an average of the heads of the different water-bearing openings
penetrated by the well, Such an average water level represents neither the
water table nor the piezometric surface of a single water-bearing zone.

Nearly all water-level data that could be used in determining direction
of ground-water movement were obtained from wells in the vicinity of the
pumped=storage reservolr. These data show that in general the configuration
of the water table follows the surface of the land, being highest under hills
and in interstream tracts and lowest in stream valleys. The configuration of
the piezometric surfaces assoclated with each water-bearing zone In the Lock=-
port has little relationship to the land surface., The piezometric surfaces
are approximately parallel to the slope of the water-bearing zones. The
disparity in the configuration of the water table and the piezometric sur~-
faces is shown in figure 9, which was previously referred to In the discussion
of artesian and water-table condltions in the Lockport, As shown in the
flgure, the water table slopes from all directlons toward Fish Creek, whereas
the piezometric surface for water-bearing zone 3 slopes to the south away
from the creek, Thus, ground=water movement in the upper fractured part of
rock and in the overlying unconsolidated deposits is toward the creek, but
movement along water=bearing zone 3 and, presumable in the other water-
bearing zones, fs to the south toward the upper Niagara River,

Figure 14 shows the inferred direction of ground=-water movement in the
upper water-bearing zones of the Lockport Dolomite, This figure is based on
adequate data only [n the vicinity of the reservolr, Because only a few
scattered water=level observations are available for the area south of the
reservoir, the flow lines in that area are based largely on the fundamental
principles governing ground-water movement.
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it may be observed In figure 14 that ground water In the Lockport
Doloml te moves north toward the Niagara escarpment in a narrow area parallel
to the escarpment., This northerly direction of ground-water movement is
shown by (1) the location of springs near the base of the Lockport along the
escarpment (pl. !}, and (2) the decline of water levels in wells in the
direction of the escarpment. A divide in the water table and in the upper
fractured part of ‘the rock apparently exists at a distance of 1,000 to
2,000 feet south of the escarpment. The existence of this divide Is shown
by the reversal of hydraullc gradient in the area. The gradient is toward
the escarpment in the area less than |,000 feet south of the escarpment,
However, a hydraullc gradient to the southeast {approximately parallel to
the dip of the beds In the Lockport) was observed in wells locatad over

2,500 feet south of the escarpment.

Prior to the start of the investigation it was assumed that water in
the Lockport Dolomite In the western part of the Mlagara Falls area moved
west to the gorge to discharge, !t was observed very early in the study,
however, that there was practically no evidence of seepage on the sides of
the gorge., The lack of seepage could be explained by (1) assuming that the
water moving toward the gorge was Intercepted by enlarged vertical Joints
paralle!l to the gorge, or {2) assuming that there was little or no movement

of water toward the gorge.

Because the clity of Niagara Falls and the area along the gorge north
of the city Is supplied by the Niagara Falls municipal water system, very
faw wells suitable for water-level observations were found in the area.
The only wells readily accessible for water-level measurements were in the
vicinity of the power station and canal, The data from these wells indicate
that water moves toward the gorge. The width of the area supplying water to
the gorge, however, could not be determined, Indirect information relative
to this problem was derived from the water-level measurements in the vicinity
of the reservoir. It was found that if the slope of the piezometric surface
for a specific water-bearing zone {for example, zone 3 In figure 9) was
extended to the south, the pressure reached the level of the upper MNiagara
River a2 short distance south of the reservoir., This does not prove but
certainly strongly suggests that under natural (pre-power project} conditions
the water in the Lockport Dolomite turned west to discharge into the Niagara
River gorge, roughly midway between the escarpment and the upper Niagara
River {fig. 14). The absence of seepage on the sides of the gorge, there-
fore, is believed to be attributable to enlarged vertical joints parallel

to the gorge,

Ground-water movement as it probably existed In 1962 may be summnarized
as follows: (1) water moves northward In a narrow area parallel to the
Niagara escarpment, (2) water moves southward (downdip) in the area around
the reservoir (which acts as a recharge mound and tends to deflect the water
moving from the north), (3) water moves Into the canal, conduits, and area
of industrial pumping to discharge, and (4) water moves toward the gorge in
the southwestern part of the area.

On the lake plain, north of the Miagara escarpment, ground water moves
in a generally northward direction toward Lake Ontario, The water table is
located within the lake deposits about 3 to 10 feet below the surface.  The
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water table very nearly parallels. the land surface and slopes reglonally
toward Lake Ontario with a gradient of 5 to 20 feet per mile. It also

slopes toward the streams crossing the lake plain in a narrow area adjoining
each stream, The direction of ground-water movement in the Lockport Dolomite
In the eastern part of the Niagara Fails area is not known.

WATER=-LEVEL FLUCTUATIONS

Fluctuations of ground-water levels reflect changes in the amount of
water stored in an aquifer. A decline in water level shows a decrease in
storage in the aquifer, and means simply that discharge from the aquifer Is
exceeding recharge, A rise In water level indicates the reverse sltuation~-=- -
recharge s greater than discharge. |In wells tapping unconfined aquifers,
water=level fluctuations show changes In the position of the water table.

In wells tapping artesian aquifers, water~level fluctuations show changes
in arteslan pressure,

"Natural fluctuations

Water=level fluctuations of natural origin can be broadly classified as
either short- or long-term fluctuations, The short=term fluctuations are
produced mainly by changes in atmospheric pressure, ocean tides, and earth
tides, Fluctuations due to atmospheric pressure and earth tides occur in
the Niagara Falls area but are of relatively little importance In the
description of the ground water. JSuch short-term fluctuations are observed
only in wells tapping artesian aquifers. Long~term fluctuations are largely
a product of climate, particularly precipitation and temperature. The long-
term fluctuations in water levels show changes in the natural rate of
recharge to an aquifer compared to Its rate of discharge to springs and

stream beds.

The most noticeable fluctuation of ground-water levels in the Niagara
Falls area are seasonal fluctuations. 1In general, water levels in the area
reach their peak during the spring of the year (March and April) because of
the large amount of recharge provided by snow melt and precipitation, Water
levels generally decline throughout the summer because most of the precipi-
tation Is lost by evaporation and the transplration of plants. Such water
loss s characteristic of the summer growing season, During other seasons
substantfal amounts of water pass through the soil zone and continue down-
ward to the water table., Water levels generally reach their yearly lows
near the end of the growing season during September or October, Thereafter,
water levels begin to rise and this rise is more or less continuous through
March or April. Because the amount of precipitation is normally evenly
spaced throughout the year in the Niagara Falls area (table 4), seasonal
fluctuations are more a product of air temperature than of precipitation,
The air temperature controls whether precipitation falls as snow or rain,
whether the ground is frozen at the time of precipitation, and the length
of the growing season; all of these are factors that affect water levels,
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SPRINGS

Springs are not wldely utilized as ground-water supplies in the Niagara
Falls area., S5prings are common along the Niagara escarpment but rarely occur
eisewhere In the area., {See plates 1 and 3.)

Most of the springs along the escarpment originate near the base of the
Lockport Dolomite, The source Is nearly always seepage from bedding joints
at the contact between the DeCew Limestone Member of Willjams (1919) and the
Gasport Limestone Member of the Lockport (water=bearing zone 2 in fig, 8).
The springs occur where vertical joints intersect the water=-bearing zone.
Enlargement of both vertical and bedding joints Is common at the springs,
and in some cases has proceeded to the point where small caves have developed,

Springs are uncommon along the cliffs of the Niagara River Gorge. This
lack of springs probably results from the development of extensive open
vertical joints parallel to the face of the gorge. These joints drain water
readily from the Lockport Dolomite through the underlying rocks and talus to

the river. ({See figure 6.}

Notable exceptions to the lack of springs along the gorge are springs
309-902-25p and =35p which are located just south of the Niagara escarpment
(pl. 1}). These springs are located in caves developed by solution of the
shaly dolomite of the DeCew Member of Willjams (1919) of the Lockport., The
source of the springs, like the source of most springs along the escarpment,
are bedding joints at the contact between the DeCew and Gasport Members
(water-bearing zone 2 in fig., 8). Extensive solution features, such as sink
holes, exist in the area dralned by these two springs. Fish Creek, which
crosses the area, loses water as it flows across the bedrock, and apparently
contributes a major part of the water discharging from the springs. Dye
introduced into Fish Creek reappeared at the springs, 1,000 feet away, 38
minutes after introduction (personal communication from C. P, Benziger of
Uhl, Hall & Rich). The yield of these springs is therefore highly variable;
the yields varying from about |5 gpm during dry periods to reportedly
thousands of gallons per minute following heavy rains or periods of melting
snow, The water from springs 309-902-25p and =35p is polluted by nearby
septic tanks as shown by the strong odor of sewage and the sudsy character
of the water,

The yield of single springs in the Niagara Falls area ranges from about
2 to 30 gpm during the dry parts of the year., The yields of most springs
increase following ralns but not nearly so much as the increase noted for
springs 309-902-25p and =3Sp. in the discussion above, Spring 310-859=-65p
is the only spring in the area utilized as a water supply on a year-round
basis. This spring provides an adequate domestic supply for a trailer court
With eight familtes,

PRESENT UTILIZATION

An estimated 10 mgd (million gallons per day) of ground water was
obtained from wells in the Niagara Falls area during 1961-62, This figure
cantrasts with an estimated 50 mgd of water obtained from surface sources
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Natural drainage and slow permeability are the
two most limiting factors for community development.
Sanitary sewers and an adequate drainage system are
needed. Because the soils in most of this associ-
ation are underlain by firm glacial till, bearing
strength and soil stability are generally favorable
for foundations.

About 75 percent of the association is open land.
The remaining 25 percent is scattered farm woodlots
or idle land that is reverting to forest. Cpenland
wildlife is plentiful in many areas. Pheasants
and rabbits are the most commonly hunted wildlife
species. The potential for wetland wildlife is
good. Many dug-cut ponds are in this associaticn.
Marsh occurs in the northern part of Hartland.
Recreation consists mostly of hunting and fishing.
Scenic areas are few.

-

2. Hilten-Ovid-Ontario association

Deep, well-drained to scmewhat poorly drained soils
having 2 2edium-textured or moderately fine textured
subsoil

This zssociation occurs in nearly level to
stronglv sloping areas in which till deposits are
dominant (fig. 3). One continuous area occupies the
central zart of the county. The association crcsses
the counzy in a general east-west dirtecticn. A
limesteore escarpment is prominent, and there is a
sandy delta in an area that begins near the city of
lockpoTrt and extends eastward to the village of
Gasport.

The Hiilton-Ovid-Ontario association occupies
about 15 percent of the county. About 24 percent of
this asscciation is Hilton soils, 14 percent is Ovid
soils, T percent is Ontario soils, and the remaining
55 percent is soils of minor extent.

The Hilton soils are deep, moderately well drain-
ed, and nedium textured. They have a gravelly loam
or silt lgam surface layer, have a heavy loam or
¢ilt loam :ubsoil, and are underlain by calcareous

leamy glacial till. In some areas limestone bedrock
15 at a depth of 3 1/ to 6 feet. These areas
nave large siones above the bedrock in many rlaces.

Hilten soils are nearly level or gently sloping.
Thevr commonly are at intermediate elevations on the
glacial till plain. In a few places, they are on
fairly large lateral moraines or small drumlins.

Tae Ovid soils are deep and somewhat poorly
drained, and they have a moderately fine textured
subsoil, Twvpically, they have a silt loam surface
layer, have a silty clay loam subscil, and are under-
lain by neavv loam glacial till. Thev are nearly
level to gently ¢loping and occur at a slightlvy
lower elevation than the Hilton soils. In some
Places Ovid soils are along drainagewavs. Some
areas of Ovid scils are underlain by limestone bed-
Tock at a decth of 3 1/2 to & feet.

The Ontario soils are deep, well drained, and
Tedium textured. Tvpically, they have a loam sur-
face laver, have a heavy loam subsoil, and are under-

lain by calcareous loamy glacial till. Ontario
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soils are nearly level to strongly sloping.
occupy the higher elevations, such as the tops and

They

sides of drumlins or lateral moTaines. In places
the Ontario soils have limestone bedrock at a
depth of 3 1/2 to 6 feet. In these areas they are
nearly level or gently sloping amd contain some
large stones.

The minor soils are mainly of the Appleton,
Cazencvia, Cayuga, Churchville, Sun, and Arkport
series. The Appleton and Cazenovia soils are inter-
mingled with the major soils on the till plain.

The Cayuga and Churchville soils are along the
fringes of the till plain where lacustrine sediments
cap the till. Sun soils are in depressions, and
Arkport soils are mainly on the sandy delta between
the city of Lockport and the village of Gasport.
Also, Rock land cccurs in small areas.

This association has a medium value for farming.
In much of the area, farming competes with nonfarn
uses. Most of the city of Lockport and the villages
of Sanborn, Gasport, and Middleport are in this
association. Many estate-type homes are near tie
limestone escarpment.

Dairying is the major farm use. In the sandy
area along the escarpment between Lockport and
Gasport, fruit growing is fairly intensive. The
1958 Conservation Needs Inventorv indicates thatz
about 50 percent of the association is cropland, i3
percent is forest or woodland, 10 percent is urhsa
ized, and the remaining 25 percent is pasture and
miscellaneous open land.

In places stones and bedrock are limitations for
farming and urban development. Natural drainage :is
a limitation in the wetter areas. Slope and erosien
are concerns, mainly near the escarpment. In many
places installing artificial drainage is difficul:
because of stones and underlving bedrock.

-
It

This association has a high potential for dair-
ving, raising livestock, and part-time Ffarming.
Stenes and depth to bedrock are limitations to use
locally. Lime needs generally are low. Vegetable
growing is mostly restTicted to the relatively
stone-free, level or nearly level soils. Fruit is
more susceptible to frost damage than in areas
closer to Lzke Cnrario.

Wet areas, stones, and bedrock near the surfacs
are the most limiting factors for urban developmen:.
Sanitary sewers are needed for concentrated housins
developments. In many places underground installa
tioms are costly. Most soils in this association
have adequate strength for building foundations.
The association contains some of the most scenic
sites for homes in the county.

o

This association contains five county parks and
most 0f the Tuscarcra Indian Reservation. Also,
there are several municipal parks and playgrounds.
Some of the most scenic views in the county are in
this association. Especially near the scenic es-
carpment, there is a potential for more hiking,
nature, and horseback-riding trails.

coaiogy anl snvirenmend
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for the series, 1t is in arcas that were occupied
by glacial Lake Tonawanda. It occurs on slightly
higher landscapes in close association with poorly
drained Canandaigua soils. Areas are generally
more than 10 acres in size, but some are more than
100 acres. Areas generally are irregnlar in shape,
but scme arc oblong and parallel Tenawanda Ureck.

Most commonly included with this soil in mapping
are areas of poorly drained Canandaigua socils. Also
included are areas of coarser textured Minca soils
and finer textured Rhinebeck soils. Other inclu-
sions, near the southern boundary of the Raynham
soils, are areas where the silty sediments are under-
lain by reddish clay. In these areas there are in-
clusions of Rhinebeck soils, thick surface variant,
in many places.

1f undrained, this scil is suited to hay, pasture,
trees, or other uses of low intensity. If adequately
drained and fertilized, the secil can be used for
most of the cultivated crops grown in the county.
It is excellent for growing some kinds of vegetables.
Suitability for fruit is questionable because of the
geographic location of this spil. Drainage outlets
may be difficult to establish. Also, maintaining
gocd tilth is difficult if this soil is uscd inten-
sively. (Capability unit ITTw-1; woodland suitabil-
ity group 3wl)

Raynham silt loam, 2 to & percent slopes (RaB).--
This soil has a profile similar tec that described as
representative for the series, except that the sur-
face layer is thinner or finer textured in some
places. This soil is in the same general areas as
Raynham silt loam, 0 to 2 percent slopes. Tt normal-
ly is near drainageways where erosion is starting to
dissect the landscape. Areas range from about 5 to
25 acres in size.

They are in fairly narrow strips
along drainageways.

Commonly included with this soil in mapping are
Canandaigua or Wayland soils in the lowest part of
drainageways. At higher elevations areas of Calen
or Collamer soils are included in some places. Other
inclusions are areas of Niagara soils. The largest
inclusien is of the nearly level Raynham scoil.

This gently sloping soil has about the same uses
and needs about the same management as the nearly
level Raynham soil, though in most places this
gently sloping soil is more difficult to manage be-
cause of slope and drainageways. Some erosion con-
trol measures are needed in intensively cultivated
areas. [Drainage may be easier on this soil because
most areas have adequate outlets. (Capability unit
IIIw-5; woodland suitability group 3w2)

Rhinebeck Series

The Rhinebeck series consists of dcep, somewhat
poorly drained, moderately fine textured and medium-
textured soils. These soils formed in calcareous
lacustrine deposits of silt and clay. They are
nearly level to gently sloping and occur in the
basins of old glacial lakes. Slopes range from 0 to
6 percent.

176
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A representative profile of a Rhincheck seoil has
a very dark grayish brown silt loam surface layer -
that is neutral and 8 inches thick. This layeri -
underlain by friable, grayish-brown silt loam 2 ¥
inches thick. It is neutral and contains many,
prominent mottles. The subsoil is between depthe -
of 10 and 23 inches. 1t consists of firm, plasti .
dark grayish-brown heavy silty clay loam that is ¥
mottled and neutral., WNext is a very firm, calcare-
ous substratum that consists of brown silty clay ==
loam and thin lenses of silt. It has many mottle
and some thin, pinkish-white streaks of lime.

The seasconal high water table rises to withinl
foot of the surface early in spring and in exces-#
sively wet periods. Some areas are ponded for sh.t
periods. The water table is generally perched
above the slowly permeable subsoil and substratum.

Roots are restricted to the dark plow layer
early in spring. As the season progresses and th
water table dreps, Toots can extend downward to tﬂ?
calcareous substratum. Most roots, however, are
confined to the uppermost 20 inches of soil. The™#
available moisture capacity is moderate. ;

Representative proflle of Rhinebeck silt loam"

to 2 percent slopes, in the town of Porter, 1 mile
west of Ransomville Road and 800 yards south of
State Route 18 {Lake Road); cultivated area: iﬁ

Ap--0 to 8 inches, very dark grayish brown (I10QYR 3/}
silt loam, dark grayish brown (10YR 4/2) wh™*
tubbed; weak, medium and fine, granular .
structure; very friable; abundant, fine roots;
neutral; abrupt, smooth boundary. 7 to 10
inches thick,
to 10 inches, grayish-brown (2.5Y 5/2) qllq.
loam; many (about 50 percent), fine and
medium, prominent, strong-brown (7.5YR 5/6)
mottles; moderate, medium, subangular block
structure; friable; abundant finc roots;
neutral; clear, broken boundary. 0 to 4
inches thick. o
B2t--10 to 23 inches, dark grayish-brown (10YR 4/ -
heavy silty clay lcam; mmiy (about 50 per- nﬁ

cent), fine, faint, dark yellowish-brown
(10YR 4/4) mottles; moderate, fine, subangﬂg;
blocky structure within moderate coarse,

prismatic structure; firm, plastlc; dark-grii
(10YR 4/1) coats on prism faces; clay films
aTe nearly continuous on ped faces and fairly,
thick in pores; material from A2 horizon
interfingers around peds in the upper part
2t horizon; neutral; plentiful fine roots:
clear, wavy boundary. 4 to 26 inches thick =
to 60 inches, brown (7.5YR 5/2) silty clay =
loam and th1n lenses of silt; many (about 5’a
percent), fine, distinct, strong-brown
(7.5YR 5/6) and dark yellowish—brown -
(10YR 4/4) mottles; moderatc, medium and
thick, platy structurc; strong, coarse,
prismatic structure in the upper part;

firm; pray (SYR 5/1) and precenish-gray

i
very

(50Y 5/1) coats on prism faces; thin, pinkiigy
white {7.5YR 8/2) streaks and patches of linme;

oy



roots few in upper part and decrcase to none
with depth; calcarcous.

Thickness of the solum Tanges from 20 to 40

inches and corresponds well with depth to carbonates.

e solum is neutral to slightly acid. Coarse
fragments are typically absent, but up to 5 percent
aay occur in any horizon. Bedrock is at a depth

of more than 40 inches und typically is decper

than 6 feet.

The Ap horizon is 10YR or 2.5Y ‘in hue and 3 or
lin chroma. Value is 4 or 3 when the Ap horizon
is moist, but 1s more than 5.5 when the horizon is
Iry and is 4 or more when the material is Tubbed.
fexture ranges from silt loam to silty clay loam.
Te A2 horizon is absent in some places. 1If
¥ present, the AZ horizon ranges from 10YR to 5Y in
lue, is 5 or & in value, and is 2 or 3 in chroma.
Texture ranges from silt leoam to silty clay loam.

The Bt horizon has hues ranging from 10YR to
§f, value of 4 or 5, and chroma ranging from 2 to
{. A chroma of 2 does not dominate more than 59
percent of the Bt horizon. Ped coats and prism
faces have a dominant chroma of 2 or less. Texture
Y mnges from silty clay leam to cluy. The average
4 day content is between 34 und 55 percent.
Interfingering of AZ material into the upper part of
the Bt horizon is interpreted as degradation.

The C horizon ranges from 7.3YR to 5Y in huc, is
for 5 in value, and ranges trom 1 to 3 in chroma.
This horizon ranges from siit loam to silty clay,
it it contains strata of sand, silt, or clay in
some places. The C horizon typically has thichk,
platy structure that was imparted by the varved lake
deposits.

The Rhinebeck soils formed in deposits similar
M w those of the moderately well drained to well
} trained Hudson soils and the poorly drained to very
porly drained Madalin soils. Rhinebeck soils are
similar to Churchville soils in texture and drainage
# tut lack the underlying glacial till that is
- daracteristic of Churchville soils. Rhinebeck
seils are wetter than Cayugo scils and do not have
glagial till within a depth of 3 1/2 fect. The
bt horizon of Rhincbeck soils is finer textured than
that of the Niagara soils. HRhinebeck soils have a
it horizen, but Raynham soils do not. They are
better drained than Canandaigua soils, which do

¥ ot have a Bt horizon.

Rhinebeck silt loam, 0 to 2 percent slopes
3 Bbd) .--This soil has the profile described as
4 mpresentative for the series. It occupies broad,
nearly level areas within glacial lake plains.
ireas are fairly large in most places and are more
than 100 acres in size. The areas are roughly
& sblong in many places. Most of the acreage of this
4 w0il is nortb of the limestone escarpment. Much of
itis in the towns of Porter, Wilson, and Somerset
within 5 miles of Lake Ontario.

Most commonly included with this soil in mapping
4 are areas of Niagara soils that contain less clay
?inthc subsoi1l than this Rhincbeck soil. Also
meluded are areas of fludson or Collamer soils on

recycled paper

knolls and at higher elevations and of poorly
drained Madalin or Canandaigua soils in depressions
and along drainageways. Cayuga or Churchville
soils are included in areas where the lacustrine
deposits are moderately deep over glacial till.

The Ovid soils are included where the lacustrine
deposits have been mixed with glacial till or
glacial beach deposits. Other inclusions are sand
or gravel smears, which are normally indicated on
the soil map by the appropriate symbel.

This seil is sulted to most crops grown in the
county if drainage is adequate. Undrained areas
are better suited to some grains, hay, pasture,
trees, or wildlife than to row crops. Because
the so1l is only a short distance from Lake Ontario,
this soil 1s used intensively for fruit, especially
for apples, pears, and grapes. Alfalfa generally
does well because of the high lime content of the
s50ils.

Because this soil is plastic when wet and is
cloddy, hard, or crusty when dry, cultivation at
the proper moisture content 15 needed. Machinery
bogs down if used when this soil is wet. Seed
gerninatidn is generally poor if this soil is
cultivated and planted when dry. Maintenance of
good tilth is difficult in intensively cultivated
areas. PRunoff is slow becaude this soil is nearly
level. (Capability unit I1lw-2; woodland suitabil-
ity group 3wl)

fhiinebeck silt loam, 2 to & percent slopes
(RbB}.--This soil has a profile similar to that
described us representative for the series, except
that the surfuce luyer is likely to be thinner or
finer textured. This soil is in the same general
areas as the nearly level Rhinebeck silt loam.
1t occupies the slope breaks and, in many places,
is ulong drainageways. Areas are generally small
but in some places are as much as 50 acres or more
in size. They are roughly oblong in many places.

Most commonly included with this soil in mapping
arc arcas of lludson or Collamer soils on knolls.
Madaline or Canandaigua soils are included in
depressions or in the lowest parts of the drainage-
ways. Also included, in some places, are silty
Niagara soils. Other inclusions are of Cayuga,
Churchville, and other soils that are underlain
by glacial till. TIn a few included areas of
Cazenovia or Ovid soils, material has been mixed
with glacial till or glacial beach deposits.

Some included areas are severely eroded. Areas of
sand or gravel smears are normally indicated on the
s0il map by the appropriate symbols.

This soil is suited to about the same use and
requires about the same management as the nearly
level Rhinebeck silt loam, but drainage is normally
casier to establish on this soil because it is more
sloping. Erosion is a hazard in some places, espe-
cially if this soil is intensively cultivated. Run-
off is moderate to moderately rapid. {Capability
unit ITIw-5; woodland suitability group 3wl)

Bhiinebech silty clay loam, sandy substratum, 0
to T percent slopes [RhA)J.--This 5011 Has & profile
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NEW YORK STATLE DFPARTHMENT OF ENVIRONMENTAL CONSERVATION
DIVISION OF SOLID AND HAZARDOUS WASTE ' -
INACTIVE HAZARDOUS WASTE DISPOSAL REPORT

CLASSIFICATION CODE: 3 REGION: O SITE CODE: 93£ﬁ

EPA ID: NYDOSOS
NAME OF SITE : Stauffer Chemiral, North Love Canal :
STREET ADDRESS: Upper Mouuntain Rd., Wittaker Subdivision -
TOWN/CITY: COUNTY : ZIP:
Lewiston Niagara @

-
SITE TYPE: Open Dump-X Structure- Lagoon- Landfill- Treatment Pond
ESTIMATED SIZE: 1 Acres -

SITE OWNER/OPERATOR INFORVATION: . -
CURRENT CWNER NAME....: Various

CURRENT OWNER ADDRESS.:

CWNER(SY DURING USE...: Mr. Whittaker -
OPERATOR DURING USE...: Stauffer Chemical Co.

OPIIRATOR ADDRESS......: Vestport, CMN 0Ff881 -
PERIOD ASSOCIATED WITH HAZARDOUS WASTE: From 1830 To 1952 -

SITE DESCRIPTION: -
The site was used by Stauffer Chemical to bury approx. 50,000 cubic |
vards of asbestos, cell parts, reactor linings, scrap sulfur and ot¥#

metallic industrial wastes. Burial of wastes took place in the area .
Wittaker subdivisiou, including Callan Drive, Jeret Drive, Cleghorn“?'
and parts of Ellicott Dr. and Escarpment Dr. It 1{s suspected thrt s
site was also used by Unicn Carbide for disposal of their fluoride
containing flux. U.S,E.P.A. directed an investigation of the site ’n
May and June of 1279, .
v ' -
&
i'
i
.
-
HAZARDOUS WASTE DISPOSED: Confirmed-X Suspected-
TYPE QUANTITY (units?®

asbestos, graphite, cinders, concrete cell

parts, reactor linings, scrap sulfur, scrap e

metal, silicon zirconium and titanium oxides 50,000-70,000 cu 3 :s
phenols, slag and flux containing fluorides -
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SITE CODE: 932034
ANALYTICAL DATA AVAILABLE: :
Air- Surface Water- Groundwater-X Soil-X Sediment- None-
CONTRAVENTION OF STANDARDS:
Groundwater-X Drinking Water- Surface Water- Air-
LEGAI, ACTION:
TYPE..: none State- Federal-
STATUS: Negotiation in Progress- Order Signed-
REMEDIAL ACTION:
Proposed- Under design- In Progress- Completed-

NATURFE OF ACTION: none
GEQTECHNICAL INFORMATION:

SOIL TYPE: deep poorly drained soil
GROUNDWATER DEPTH: unavailable

ASESESSMENT OF ENVIRONMENTAL PROBLEMS:

Some chemical constituents have elevated concentrations in soil and
water sample. However, based on existing data, the potential for off-

site migration of contaminants appears to be minimal.

ASSESSMENT OF HEALTH PROBLEMS:

Potentinlly

Contaminants Migration Exposed - Need for
Yedium Available Potential Population Investigation
Air Likely Likely Yes High
Surflace Scil Likely Likely YTes High
Groundwater Likely Unlikelyw Veg Medium
Surfzce Water Likely Unlikely Yes Medium
Health Department Site Inspecticn Date : 8/R85
UUNICIPAL WASTE ID:

Page ¢ -
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Code Municipality Classification
RV-1 Porter, Lewiston Town 11
RV-2 Porter, Lowiston Town 1.1
RV-3 ) Lewiston Town 17
RV=-4 Lewiston Town 11
RV-3 Lewiston Town I7I
RV-6 Lewiston Town II
RY-7 Porter I
BV-§ Porter IT:
RV-0Q Porter It
RV-10 Lewiston Town FII
RV-11 Lewiston Town Il
RV~12 Lewviston Town Tl
RV-13 Lewisteon Town 1T
RV-14 Lewiston Town 11
RV-15 Porter II
RV-16 Porter ITT
RV-17 Lewiston Town IT
LE~17 (formerly LE, RV-17) Porter IiT
LE-18 (formeriv LE, RV-18) Porter, Lewiston Town IT
LE-19 {(formerly LE, RV-19) Lewisten Town 11
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AGENCY

ADDRESS
PHONE

PERSON
CONTACTED

TO
DATE
SUBJECT

e

e

CONTACT REPORT

New York State Department of Environmental Conservation,
Region 9

600 Delaware Ave., Buffalo, NY 14202
(716)847-4550

James Snider, Senior Wildlife Biologist
Jon Sundquist
June 2, 1987

Critical Wildlife habitats near potential hazardous
waste sites in Niagara County

In preparation of Phase | reports on potential hazardous waste sites in New

York for the NYSDEC, information about nearby critical wildlife habitats is

necessary.

The following information is provided by Mr. James Snider of the

Bureau of Wildlife, NYSDEC Region 9.

Except for the seasonal appearance of migratory birds, including, possibly

the bal

d eagle, there are no critical habitats of endangered species within 2

miles of the suspected waste sites listed below:

T

SKW Alloys
Witmer Road at Maryland Ave.
Niagara Falls, NY

Dussault Foundries
2 Washburn Street
Lockport, NY

North Love Canal
Near Cleghorn Drive
Lewiston, NY

Carborundum Building 82
Buffalo Ave.
Niagara Falls, NY

Ross Steel Company
4237 Pine Ave.
Niagara Falls, NY

Frontier Bronze
4870 Packard Rd.
Niagara Falls, NY

Roblin Steel
101 East Ave.
N. Tonawanda, NY

ecycled paper
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- LaSalle Expressway
Niagara Falls, NY

- Diamond Shamrock
Chio Ave.
Lockport, NY

- Town of Lockport Landfill
Canal Road
Lockport, NY

~ Power Authority Road
Lewiston, NY

~ 64th Street South
- Chevy Place
Niagara Falls, NY

-~ Walmore Road
Walmore Rd., 0.5 miles south of Lockport Road
Wheatfield, NY

\.. Q1L

Signfture
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GSC-TRB705

DRAFT
GRAPHICAL EXPOSURE MODELING SYSTEM
(GeMs)

USER'S GUILE

VOLUME 1. CORE MANUAL

Prepared for:

U.S. ENVIRCNMENTAL PROTECTION AGENCY
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES
EXPOSURE EVALUATION DIVISION
" . Task No. 3-2-

Contract No. 68023970
Project Officer: Russell Kinerson
Task Manager: Loren Hall

Prepared by:

GENERAL SCIENCES QORPORATICN
6100 Chevy Chase Drive, Suite 200
Laurel, Maryland 20707

Submitted: February, 1987
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1. INTRODUCTION

The Graphical Exposure Modeling System (GEMS) 1is an interactive
cormputer system developed by General Sciences Corporation under the
auspices of the Modeling Section in the Exposure Evaluation Division
(EED), Office of Toxic Substances (OTS) of the Environmental Protection
Agency (EPA). It provides a simple interface to envircnmental modeling,
physiochemical property estimation, statistical analysis, and graphic
display capabilities, with data manipulation which supports all of these
functions. An overview of the basic GEMS camponents is shown in Figure 1-
l. The system is installed on the OTS VAX 11/78B0 camputer in Research
Triangle Park, North Carclima, and is accessible through dial-up lines.

GIMS 1is being developed to support integrated exposure analyses at
OTS. Its purpose 1is to provide environmental researchers and analysts
with a set of sophisticated tools to perform exposure assessments of toxic
substances without requiring them to become familiar with most aspects of

camputer science or programming.

GeMS is designed under a unique concept which integrates the
computerized tools of graphics, mapping, statistics, file management, and
special functions such as modeling and physiochemical property estimation,
under a user-oriented and simple-to-learn interface. GEMS prompts the
user or provides a menu for each action to be performed. The following
featUIESJprOVlde users with great flexibility durlng the GEMS execution:

o ' HELP ccnnands When you are - usmng the GEMS system, you may not
always have a user's manual readily available and/or you may need to
see the format and type of a cammand or an answer before you enter
it. Various HELP cammands are available in GEMS which provide such

information.

o Recovering from errors - If you enter a cammand or a rasponse
incorrectly, the system issues an error message and reprampts you for
the correct information.

o Built-in defaults for mcdel execution - GEMS is designed to guide
inexperienced users through the execution of selected models.
Default responses are usually available when you cannot specify a
choice or supply an input to a prompt during model execution.

o} Data management of modeling results - Data generated from execution
of the SESOIL, ISC, SWIP, or AT123D models may be stored
automatically in GEMS. These data may be accessed or analyzed via
GEMS' file management, graphics, and statistics operations.

The purpose of this document is to describe GEMS from the user's
point of view. It is intended as a coamprehensive guide to the use of GEMS
for personnel who have no specialized knowledge of cowputer programming.
However, a working knowledge of environmental modeling is necessary for

camplete and accurate use of the systen.

5-145
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FIGURE l-l. Components of the Graphical Exposure

Modeling Svstem (GEMS)




Since the last draft of the GEMS User's Guide, caompleted in June,
1984, the GEMS system has gone through a number of mcdifications and
enhancements. It is no longer feasible to hold all sections in one single
volume. This revised user's guide is designed in a modular fashion of
six separate volumes described briefly below. In addition, GEMS has been
adapted to function on an IBM PC/XT or AT. This prototype called PCGEMS
has many of the same capabilities of the mainframe GEMS. These include
environmental modeling procedures such as ENPART and AT123D as well as
property estimation procedures such as CLOGP and AUTOCHEM. The prototype
POGEMS works in large part through interface with the OTS vaX 11/780 on
which GEMS res1des.a user's guide for PCGEMS will be available in the near

future,

Volume 1: Core-Manual

This volume is a reference manual and introduction for first-
time users. In addition to Section 1 - Introduction, a functional
description of GEMS is presented in Section 2, a detailed guide to
the use of the system is presented in Section 3, and summaries of
the VAX operating environment and system and frequently used
utilities are presented in Section 4. Two sample runs are given in
the attachment to provide users with information in order to interact
with the GEMS system, to generate a dataset, and subsequently,

produce a map from the dataset.

This volume consists of all GSC prepared user’'s manuals to GEMS
models, grouped according to media. User's manuals are available for
the following models:  SESQOIL, AT123D, SWIP, ENPART, TOX-SCREEN,
INPUFF, and ISC/GAMS. A user's manual for E&EMS II model will be
available later this year. Refer to Section 2.2 for further

information.

Volume 3: Graphics and Geocdata Handling

This volume contains two GEMS operations, Graphics and Geodata
Bandling. The Graphics operation contains a variety of graphics
procedures which may be used to display results from modeling runs or
from datasets. The Geodata Handling operation contains procedures
that perform geographic data manipulation and generate maps of U.S.
states or counties. Refer to Section 2.3 for further information.

Volume 4: Data Manipulation

Thi.s volume contains descriptions of GEMS system-installed
datasets and two GEMS operations - File Management, and Utilities.
Refer to Section 2.4 for further information.

5-147

recycled paper ceetogy and envrenmen:



Volume 5: Estimation

This wvolume consists of user's manuals for SFILES, FAP, CLOGP,
and AUTOCHEM. These estimation programs may be used to provide

estimated physiochemical properties for model input or for other
environmental fate analyses. Refer to Section 2.5 for further

information.

Volum 6: Statistics

This wvolume contains information on the GEMS Statistics
operation which includes the Descriptive Statistics procedure and
procedures to produce simple ar multiple regression and contingency
tables. Refer to Section 2.6 for further informationm.

R
Yy P
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ecology and environment, inc.

BUFFALO CORPORATE CENTER
368 PLEASANTVIEW DRIVE, LANCASTER, NEW YORK 14086, TEL. 716/684-8060

International Specialists in the Envirenment

December 9, 1988

Mr. Steven Reiter
Lewiston Water Authority
1445 Swan Road

Lewiston, New York 14092

Dear Mr. Reiter:

Ecology and Environment, Inc. (E & E) is conducting Phase I investi-
gations for New York State Department of Environmental Conservation
(NYSDEC). As part of these studies, Mr. Jon Sundquist of E & E
obtained information from you regarding groundwvater usage in the
vicinity of the Stauffer Chemical, North Love Canal site (see attached
map). I would appreciate it if you would review this information for
accuracy. NYSDEC requires that all information in a Phase I report be
fully documented. Please sign this letter to acknowledge that you have
provided us with this information and that it (with any corrections or
qualifications you may note) is correct to the best of your knowledge.

o The closest well in use exclusive of those on the Indian
Reservation is at 1169 Ridge Road (residence).

o This residence is located approximately 2,050 feet from the
landfill.

I certify that I have provided the above information to E & E, on
October 29, 1987, and it is correct to the best of my knowledge.

e, L. 272

Signature Date

Your prompt attention to this matter is appreciated. If you have any
questions, please call me at (716) 684-8060.

Sincerely,

Pg?i’l T lt
Margaret J. Farrell
Project Manager

MIF/vj
ateg.,
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LOCATION OF NORTH SECTION rrerewwsssms.
OF LOVE CANAL

\ TUSCARORA
. INDIAN
RESERVATION

NOT TO SCALE

Figure 1-2 SITE MAP
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TUSCARORA NATION
2006 MT. HOPE ROAD — VIA: LEWISTON, NEW YORK 14092

November 25, 1387

Mr. Dennls Sutton
Ecology and Environment, Inec.

195 Sugg Road
P,0, Box D
Buffalo, New York 14225

Dear Mr., 3Sutton:

This letter 1s 1in reply to your letter dated October 13,
1987, at which time you reguested information to various items or

questions in your letter.

It must be noted our main source of water is from wells
or springs. lo record is kept on the yleld of these sources of
water. The depth of the wells to ocur knowledge varies from 25 to
100 feet, depending on location within the Tuscarora Hation., Also
the only irrigation from our wells or springs is not as may be
used in commercial farming, Our people water their lawns or small
garden plots, I hope this answers your guestlons, as Chief Edison

Mt. Pleasant has spoke to you on the population,

Thank you for your pooperation in this matter and we
will be looking forward to hearing from you on any impact assess-
ment from former hazardous waste sites you may obtain or gather.

Q:EH! )
é/z@/ %»K%A/m /ﬁ\

Chief Leo K. Henry, CLERK
Tuscarora Hation
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514 NEW YORK

hene Fbewnhon to carey forwand then waonk
disnra i adanee with local ehaldren. Maottiple
publiefprivate. s

NIAGARA Gl Ny

Eowiston, FRONTIER HOUSE, 400 Center St.,
1824-1526. Stone, 3 142 stories, rectangulus:
gabled roof with stepped gables, paired chim-
nevs, and hadustride; off-center and center en-
full-wadth froat porch with hepped
roal, repnhine Tenestiation, oval windows ine g
bles, N kitehen wimgs Federal elements. Buiit
as a tavern for Joshua Fairbanks and Benjamin
and Samuel Barton, local prominent business.

leanees,

men. rcare.

Lewiston,  LEAWISTON  AMOUND, Loewpston
Stute Purk. Hopewelhan affinities (¢ 160,
Ovad burad mound. Partially  investigated.
Connety,

Lewiston  wicimny  LEWISTON PORTAGE
LANDING SITE, Pretustoric-19th . Gently
sloping ravine leading from river remains of
path used by travelers 1o avoid Niagara Falls
Archeolopical evplocaitions ywlded  arnlacts
Lo Indiam o British occupation, mdcating
this wus 2 heavily used aecess pomnt 1o a vitad

overland rodte. Suare.

Lockport.  LOWERTOAWN  HISTORIC  DIS-
TRICT, Roughly bounded by Erie Canat and
New York Central RR., [%h=20th ¢ Primari-
Iy residential district, with some relyaus and
commercial buildmps and warchouses, Geang
the vanal are 2 12 stony brick amd stone re-
sidenees with Gireek Revival and Tahanate cle-
sents budt in the 1530 off the canal are [-2-
story  frame  structures  with addinons and
modern siding built nud-t9th C. and some
stane structures: notibie are the Gothic Revival
former Chrst Episcopal Chureh | 1854) and the
ltahunate Vine Sirect School (12641, Syste-
matic development of the village began after
canal vpened; district was Lockport's soctal,
commerciul, and industreal center,
IRIOSN=TRO0's. Muluple puddiciprivate: nans.

Lockport. MOORE, BENJAMIN C., MILL
(LOCKPORT CITY HALL; HOLLY WATER
WORKS) . Pine Stoon the Erie Canal, 1864
Courscd ruhble, 2 12 stares over basement on
slopig site, trapezawdal shape, Bipped roof see-
tons with cross gabdes, mteriee chimney ! tront
center entrance with transom and pediment on
pilaxters. triple round arched windows in ga-
bies, rock-tuced stone hintels and sdls, ashiar
quams, inteeior altered: rear 2-story additen
N9V Bt sy o Howe medl, converted ¢ 1885 1o
a wuler pumping plant: adapted as ¢y hail
193 one ol few of 25 industrial
buildings ence clustered alang this segtion of
L Cimnal. Maeneciprad

SUPVEIVOTS

Niagara  Falls. DEVEAUX SCHOOL  COM-
PLEX, 2900 Lewision Rd., [855- 1888, Educa-
tienal comples; contains 3 connected  strac-
tures-Van Rensselaer Hall (1558518573, Pat-
lersent HaH (1s66), and Munro Hall (1HXR],
and outbuildings-bars, shed, and gymnasium.

Guathwe Resvoval clemenas Fonmded by Judpe

Sumucl BebVeaus oy an Fpecopal schaool Tor

poar and  wrphaned  Poavs laler becume a
praminent preparatorns schoell closed. 1971,
Privete

Nutgara Falls, NIAVGARA FALLS PURLIC

LIBRARY, 1022 Muain SL, 1902-1904, E. E.
Joraleman, archiegt  Stone, yellow brick; |
story, rectangular with semieltiptical rear bow,
that roaf with parapet, siightly prosecting center
cntrdatice bay with pedimented double doorway,
pedanuited windows stong courses, line mteri-
or detail intact. Neo-Clissical Revival clements.
One of many public hbraries endowed by An-
drew Carnegic. 'ublic ’

Niuara  Fulls NIAVCARA RESERVATYION,
L8885, Includes the fulls, Geat tsland and other
islets, paths, and an obsernation tower. In
vstablbshing a0 resenvation of over 400 acres,
New York became the st state to use enunent
doaminn powers o acyurre land for aesthetic
purpases. Srufe: NHL.

Niagura Falls. SHREDDED WHEAT OFFICE
BUILDING, 420 Bultalo Ave, 1900, Sieel
frame, brick. S storres, rectimgular, (Tt roof,
center entrance, S paired window bays, sep-
mental  arched  bhusement windows,  wule
parapet: intenor featured Jth-floor auditonium
and Sth-floor cafetertu, doubied glazed win-
dows. Commverenal sivle Adminstrative office
building of origmal Shredded Wheat factary

complex, developed by Henry Do Perky.
Privare.

Nugaran Falis - US0 CUSTOMBOUESE, 2248
Whielpool St, 1803 Stone, 2 172 stones,

square, hipped root, arched window and door
wpeniggs oo W Tacade: built into railroad em-
bankment, 5 side apens onto rairoud tracks;
renovated, 1925 Continees to serve as customs
oflice tur tranns from Camda. Procare: lans.

Niagara Falts WHITNEY MANSION, 335 Buf-
falo Ave. [829-IK5T. Lmestone, 2 1/2 stories,
L-shaped. 1intersecting gubled rouf sections:
vnginal secoon has off-center entrunce with
full-width lomce portico, 19th €. swde addition
haa front bay window and gabted dormer with 3
round arched windows, Greek Revival, Built
according to [0 desivn by Solan Whitney,
son of Gen. Parkhurst W hstoey, village founder

- and pronnnent hotel aud taverie s ner. Prvate.

Youngstown sicimty QLD FORT NIAGARA,
N oof Youngstown on NY 1K, [678. Complex of
stane  buihdings hounmded b walls,
varthworks, aod o moat, restored Ooganal fort
buwilt  :in Th7X, | 725-1720
17501759, Held alternatels by Freach, Briush,
and Amerwans i struggle for control of can-
tinent, strategrealls located in commanding the
Grreal [akes from [ake Foe o Ontario and in
o Mate:

slere

alzergd amd

covering approaches to western N3
NIiL.
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Boonville. ERWIN LIBRARY AND PR
HOUSE, 104 and 106 Schoyler St BT |
Vivian (Erww Librory ), TE750 0 1 Lath
{Pratnt Hause) Frwin Lihrin
story, g;lhlud and hipped rools) square b
with pyramidal roat conlatns recessed aregg
entrance. Romanesque. Pratt House: brea.
stories, mansard roof with dormers and weni
tower crowned with iren cresting and s -
ornale bracketed conmees amd metal i
artggal mteror wall coverings, e, Wl
woudwork. Second Empuae. Povare,

"

Hreslu,

Roanville.  FIVE LOCK  COMBISNE * 7
LOUCKS 37 AND M, BLACK RIVER CAX.-
(BOONVILLE GORGE PAaRlK) . NY g
l9th=20th .. Scctuon of the abandoned Bl
River Canal (buill nud-1Yth € rune
through ugged terrain of Boomvdic G
cantams locks 37 and 3% and o S-lock com'ill
(locks 39-43), cunal was 327 duoep Tocks, 9
by 15’, which accommadate 70-tan boats, wy»,
bullt 189 S-gurly 196U, Canil butlt o conr .
Bluck River Valley to Crie Canal pro g
water supply for Ere Canad, allowed erpisse

of valleys lumbering wddustry . and fosier

growth of towns. Stare/ctuntry, 1AL

Clinton.  HAMILTON COLLEGE CHal'gi
Hamilton  College igl?. Ph
Hooker, architect. Coursed ribble, 3 su
rectangular, Jow puched rool, mterior chin,
modillion cornice, Tront and reur paraper, ::"
slightly projecting S-story clock tower wik
stage  Trume hellry—2 cach wih
colhimns and enlablatare, surmonnted I
taganal copola, tront center dauble-d: .
trance  with round arched  wirdow  ah
flanked by tall round arched windows b
decorative  frame  panels;  lmmestone
yuoins, dinlels, and wills, side clevaton
tiers of windows: apse added 1897,
tered. Federal, Muitipurpose  clussrosm @y
chapel building designed by Philip Hocker,
unusual 3-story interor plan attributed w
H. Lothrop, a trustee. Privaie. _

c;lnlpus_

\hlliL'}..

Clinton. ROOT, ELIHU, HOUSE, 0t C
Hill Rd., 1817, Frame, claphoarding; 2 sic
trregular shape. gabled rool, interior chinae,
pedimented arched parlico, otl-center ents
with semielliptical Tanhpht and side bghte, :
stary prlasters divading bavs i tlushesideg
facade, pedimented rear porch; side adding
restored, 1900, Federal. Home of Elihe R
WS, Sceretary of War largely credied uﬁ
conceptual fonndaton for 2tth C deseiopn
of Anmcrican Aoy, Seorctny ol Sale, © S
senater, and winner ol 1912 Nobel Peage 5

Privare; nor accessthiv to tive pufdic: suc. “

Ui

Rone. ARSENAL TTOUSE, ST4 W, Do
St THID-1813 Brck, 2 172 <o, o, 7
gulag, gahled roaf, pairs ol bridged mterior ¢

chimneys above single gable steps, centrul p

mented gable with eltiptical window, 2 venie.
elliptrcal  windows  in cnds betwe s
chimneys, swone sills and lintels; later .
porch with large modilhon hlocks, chanle g

gabled
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CHAPTER X DIVISION OF WATER RESQURCES § 701.20

3. Total dissolved solids. None at concentralions which wtil be detri-
mental to the growth und propagition of
aqualic life. Waters having present levels
less than 500 mllligrams per liter shall be
kept below this limat.

1. Dissolved oxygen. For cold walers suitable for troul spawn-
ing. the DO concentration shall nol be less
than 7.0 mg/1 trom olher than natural con-
ditions. For trout waters, the minimum
daily average shall not be less than 6.0
mg/l Alnotime shall the [YO concentra-
tlon be less than 5.0 mg/l. Far nen-troutl
walers, the minimum daily average shall
notbelessthan 5.0 mg/l. At no time shall
the O concentration be less than 4 G/t

CL.ANS D"

Bext uzape of waters. The waters are suitable for lishing. The water quality shall be
sutlable for primary and secondary contact recrealion even though other faclers may
limit the use for that purpose Due lo such natural conditions as intermittency of flow,
waler conditions not conducive Lo prupagution of game lishery or stream bed canditiuns,
the witlers will not support f1sh propagalion.

Conditions reluled lo best usage of woters The walers must be suituble for fish
survival.

Qualily Swndards for Class D' Walers

lemns Specificolions

I, pH Shall be belweenb.Uundy 5.

2. Dissolved axygen. Shall not be less than 3 miliigrams per lller
at any time,

3. Colltoerm. The monthly medhiun cohform value for 10

ml ol sample shall notexceed 2,400 from a
munimum of five examtnations and pro-
vided thal not more than 20 percent uf Lhe
samples shall exceed a coliform value of
3.000 for 100 mi of sample and the monthly
geometric mean fecal cohform value for
100 ml of sampie shall not exceed 200 [rom
a mtnimum of {lve examinations. This
standard shall be met durlng all pericds
when disinfection is practiced.
Hlstorical Note
Sec. added by renum. and amd. 701 4. filed July 3, 1985; amd filed Sept. 20, 1885 ef(. 30
daysafter flling.

701.20 Classes and standarda for sallne surface walers. The following ltems and
speclfications shall be the standards applicuble to all New York suline surface walers

which are assigned the classification of SA, 8B, SC or SD. In addllion to the specific
standards which are {ound In this sec¢lion under the heading of each such classlfication.

400.2a CN 10-31.85
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“:r’ HEALTH DEPARTMENT

"7 HUMAN RESOURCES BUILDING

' MAIN POST OFFICE BOX 428

10th AND EAST FALLS STREET
NIAGARA FALLS, NEW YORK 14302

February 1, 1989

Mr. David Mead

Bureau of Environmental Exposure Investigation
NYS Department of Health

Corning Tower

Empire State Plaza

Albany, NY 12237

RE: JANUARY 31, 1989
SAMPLING — WHITTACKER SITE

Dear Dave,

Bnclosed are notes from the sampling of two basement sumps from homes
located at the Whittacker Site.

The samples were shippec the same day via UPS. A chain of custody
record form is also enclosed along with a copy of the UPS Pickup
Record form for your file.

Please call me at (716) 284-3428 if you have any questions razgarding
this sampling.

Yours wvery truly,

~ O
Q \ L -‘*. -
L e

Paul Dicky -
Ass't. Public Heazlth Engineer

PD:cs
Enclosure

RECTVFD
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Code Activiey

NIAGARA COUNTY Code Location . ... ... R
- DEPARTMENT OF HEALTH

Service Request No. . ..

Date Received Complaint 7/_7-_3.‘—57

rvice Request .L.UH.HTAKER ‘:::;11'—: SAamPLInG No‘f’gs

grnator of Complaint

___________________________ .. Address |
-
DCE e RS UTS ... Address
WPART e BRI o Address
- ST T e e e
‘j Hours f REPORT OF INVESTIGATION
- - P
) - —
102 g (VW79 JTARReT DRIJE
— cn G
Shambiey  pr J0%%m = S ariuary T§L¢‘/E?
any —
-
- Mz, Wo(:b/,{ HomEouwrt 2  EXPLAE D THAT W dARECE jrido THS
_ SUM D s plcuninde AT A Spoct RATLE T en D LS
- ‘ - , ) | .
A 4}7 [V .’CALG &OL&JN (')U!Udrl 4 f/f';léa'f_‘:(‘(_} (AN L < L’\+ j:\rl“J L e 0o Pl
7 N ] i —
Ao T L}’f“j‘ 4\,\lhfr T‘QFL\ﬁpﬁngr‘,j('LC ./ 1'(\6"3’\{{ PR PN R I B SIS S
-
Loy Fo R jQLljp/,Nﬁ/ HAdeocver - Pl oceer T4 T8 DIASAT
S F i T DE D v aNT T 5AM~2
-
- ﬂ\.‘_ﬂo o TE !
J The cule @ e OimMe AT (e A AU T TR 2 A e e
-! TR L A LSl el AT (T T oy ' [ 9T v L e R e A
1
HAS  CHARACTER 15 Tieally Beer) ru, TET, Oro DV NS T e
- ¥
C;J")'“ 2 + eidenr J-‘C"’CF\{—H’NS D oma? mlepie vy S ire » o DiTerd s2omrle ‘
JHE  wu A T E APPESRE D Feo 3¢ /el ET o= A (LA T
-
/BRQL\-«@HX cotle@ |, bhlnclk soedivment
N ra —
[l —
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-
-
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Code Activity ...

NIAGARA COUNTY L ———
DEPARTDIENT OF HEAerH Service Request No. . ..

ﬁ..
Date Received Complaint 1'3‘[’87
‘rvice Request ,W_H,\,'_\’._TﬁKEE___.5._.‘_?[5_.-..56_@.‘?.&1..’9,@7 ________ 00 &S O -
riginator of Complaint . . . R U Address
WOLEL o e e Address
CCUPANT |0 it e e e e Address i L
2 Hours REPORT OF INVESTIGATION

: 6% | 1176 TArRReT LORWE

T ambien AT 103 Am — Samaamw 311987 ‘o
- M= J’Y]\JSLHT‘EL..LC’! HOME gw &R SEXAcAINED Tty 2 RIZAE iNTo -
TireE SUMS S NoT  CeeUrRRING AT TS T E THERS Fai2 & =
S S W o T PempPED TDhows Fidled T o =AMPLINAd - -
- lne soep MRS CLE ANME D e T gy Y. MusenTe Le o :;ﬁuc’fz.u‘/ vk
ﬁé_—
MumTrs RuLo I/g’r-if S wAS LgAsSHED CUT whiTH CiTY WA TER
_ (Riv e D)
AT THAT Time 3 Seo,men T RESIDUE By whspt D AmD_ e RIPED
OGUT AT THAT Mg
- 2 _ )
INEerARCE  oFf TiHE SwemiP HAs SEEMN Sce e SiNNel THAT ol Fo oA o
MUcH <SEbrmeNT A s Cofled 4ol L{H‘?. -?,U SR T oAAL HAES /’47,,;**
TS‘F’\Q__ L_L.JP\S C_U&\et L("i’ 4\3\.4 R e RV e Ay [T S S AN SR A =3 \’\"\Uk_lmf oo ;‘;
o g
\)_;ALQ.' ﬁcfz.;-r-f\ SUMJ} 5.1 ,Nglﬁff—}c(u R ,rv-\;['\ —_ ‘f' L\("‘ ot /3, Loy #,-'rff
' / T T 7
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PAGE 1 RESULTS QF EXAMINATTON FIHAL KFPORT
SAMPLE 1M Rg035e SAMPLE RECLT FLE9/02/01/ CHAKGE: 27.50
PROGP L' : 11UISTATE SUPFRFUND AMATLYTICAL SERVICYFS
SOURCE 1D DRAINAGE RBASIN:0] GALETTLFE COULE:3152 0
POLITICAL SUSLIVISION:LEWLSTOWN COUNTY ;NIAGAKA
LATLITUN, . LORGLITUDE : . 4L UuTRFECTLING:
LUCATIN.:  To¥y OF LEWLISTON &
DESCRIVTTC 2R, w0OUWD, 1179 JARKRET LDR.,uhSENENT SUMP
REPQORT..G T A" TOXtLAB FOR JURGANTC ANALYTICAL CHEMISTRY
TEST PATTER N VUL3:PIURGEAUBLES = BALUGaNATED ALD AROMATICS C
SAMpLE TYPZ: 250:GROUND WATZE
TIME uF spMplINNge: B9/701/731 10:50 DATE PPIN{EU:BQ/nz/l%
ANALYSIS! VHOSUZ] VOLATLILE HALCLEGLATFY URGARICS (LEL 310=29)
NATE WEPORTEN:; BO/NZ/uR HFEPORT MaILFD UIJ‘I'C

mmemeremer e D AR AMETEmmmeam—an— R e T R S AU P R R
CHLORDEFTHANY < 0,8 HCGA] -
BROM. JH T < .S MEC/LT -
VINYL CHLOVI1DE < C,5 MCG/L
DICHLNDTFLUNEOMFTRANE., (FREUN=12) < 0.5 MCG/L

CHLORML THeanm ¢ fi,5 MCh/L C
METHY LYY CcHLORTDE (LICHLORDMETHANL) < 0,5 MCG/L
TRICHLARUSIITRPMETHANR (FREQN=11) < NS MCG/L

1, 1=DTCHT TR THRLE < 0,5 vCA/. A
L,l1=0TC L EDETHAMIE < 0,5 ven/l

TRANG=1, 2= TCHILOKAETHE 7 < 0,5 MIG/T

CIS=1, 2= TCHLNROETHRNE < 0,5 MCn/T, €
CHLOR N 2. MCT/L <
1,2=01CHTPRDOLETHAGE < .5 MG/, i
DIvRoM My Thaen < D8 Men /L -
Lol l=1R17FLOPOHFEIRANE < 0,5 M"CG/L

CAKROY Te T ACHNRIDF < 0,8 vea/n .
BRUM(D [ Tedr v AR THANE < Ny NMIN/T B
2,3=LTCILNEIPRAPEMNE < 0,5 MnG/1

L,2=0TCine "RREDANE < DR oMee/s

TRANG=1, 1=01CH,ARNPRUPENE < 0,5 NG/ f
TRICHT. e T qp M, < 0,5 MUG/L

1,3=0T1CH MENERAPANE < N,8 MO/ p
DInPUALTHY FRUMFTHANF < 0,5 M(CG/L E
CIS=1, 3=t TCHLOENPROPENR < N5 MG/

Lol e W ICHLURCETHANE < 0,5 MCG/T .
1,2=00 020 FTHANE < 0,8 MR/, B
2=CHLNOPTHYLYINYL ETHER < 0.5 "e6/l

BRUYUT. R < 0.5 MUG/Y,
1,1,1,2=TTRACHLURDFETHAMNE < N5 MCG/T,
1,2,35=-12]1C0wLORMPROPAIE < N5 MG/

kerx COWTLINUEDL 0 HeYi PAGE Rtz

COP1FEL L=l To: Cul2), RO(1), LPHL(ZY, tFHLCO ), LMEOD=-PC ), THFU-L(C )

KN2ALY TRAMDNTANU, PE
D' lhe S VIRONMENTAL EAPUSURE LHVELTIGAT,
Y OSTALE DERCT, HFALTH SURSTTTEN BY:DICKY
LT D TYERSTITY PLACE
ALtV Y 12237 IATEPAGENCY M. 1L
5-165

FECYCIEd paper teedngy e cowontined



fANSANRTH CERTER FUR LARGEFATOR Lr L AN REOPLECH

s

PAGE Z RESULTs UF FRPLTLELTON FTuhL REPOHﬁF
SAMELE LD: 650356 SAMPLE RPeECEIVEL:69/02/01/ CHARGE: 27.50
POLLTICAL SURHTYTSTOMILEWISTION COUNTY s MIAGARA :
LOCATIMI:  Towe OF LEWISTON ) -
TIME DF SAYPLING: 89/u1/31 10:5v DATE PRINTREOIgQ/02/10
mmmtemcmem e AR A M TER e nawmcan= mmemememan {FS [ Teerramanna -
1,1,2,2=TETRACHLURUETHANE < 0,5 MCG/L
TETRACALCROFTYENE < 0,5 ¥Ch/L _
PENTACHLOP ETHANE < 0,5 MCa/LL ' -
1 =CHLPKACYCLOHFXENE=] < 0,5 MCG/L
CHLOKRDE= 7L ME < N.5% MCG/L ,
BISC2=CHLOUNETHYL)ETHER < 0,5 MCG/L -
1,2=-0T3R0OVvr=3=-CHLOROPRUPANE < 0,5 MCG/L .
BRUMYREMNZ Pk < 0,5 MCG/L -
QeCHLNKTOLTENE < N,5 MCG/L A
BTS(2=CHLORO1SAPROPYL)ETHER < 0.5 MCG/L i
1,3=0TCHLNENRENZENE < 0,5 M{G/L
1,2=0TCHLOR RS 7 ENE < 0,8 MCG/I, a
1,4-DTCRLORDBENTENE < (0,5 MCG/L -
ANALYST 5 g0131 ARDMATIC PHKCEANLLER, EPA SFTHUD S03.1 (DES 31u-22)%
DATE PRINIKD: R9/02/1vu FINAL REPURIG
“mmmmecme e fRAML T Reamav e = cmmvarme e RES [ Teanenanm—o a
REH7 2 ME < 5, MCA/L .
TOLUENE < 5, MCA/L -
ETHYLAENGFLT < b, MCGR/L 9
PufYLFF < 3. MCG/L N
MeX Y F .7 < 5, MCnh/T -
UmAYLELF < 9, MCG/L o
CUMF 4 F < 5. MChA/sL .
STYRLY < bH, YOO/ ™
PapRyY 8 DOBR Y LENE < 5, MCn/sL o
H=PR P LESLZENT < by MCG/T
TERT=UUTyl aFRnZENE < 5. MCA/T, .
O/P=CHLTET 0 T NE < S, MCG/E ?)
MeCHLOLDTOL TR < 5, MCG/L -
1,3,5=TRIYETHYLRENZEAF < 5. MCast, K
1,2,4=1RIMETHYL.RENZENE < 5. MCO/L -
P=CYHENE - < 5. MNCG/L
CYCLUURARY.RFYNYZENE < 9, veasr, :
SEC=u YL RRNZFNR . < 5, MCG/L |\
N=BUIYLAENZELE < 5, MCG/L
2, =P L I0TRAN < 5, MCA/L :
HEXACHLORNETTANTEME (C=4b) < S. MCG/L oy
1,2,1=18ICHLORNRENZRENE < bH. MCG/L
NAPHIHLFNE < 5, ¥CG/L "
1,2.3-02171LORAPENZENE < 5. MCG/L <

PH OF .PCweTIC ALIQUUT 4
*k¥%x CONTLMURD UN MY PASE ¥&¥x
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CABGWORTI CENTER FUR LABURATORLES AND RESEAPCI

PAGE 3 RESULTS UOF EXAMInATION FINAL RFPORT.
“ [
SAMPLE 1D: Ban356 SAMPLE RLCLIVEL:g9/02/01/ CHARGE: 27.50

POLITICANL SURDIVISIUN:LEWISTON
LUCATID: Ty UF LEWISTON
TIME UF FAMPLIMNG: 89/01/31 10:50

ENDOS'ILFAN T}
ENORIY AN HyDE
ENDOSHULFAY SULEATE
4,47 =N,T
MEPH Yy 75w
TOXAPHL Y
CHLORDAMNE
MIRE X
PCid, ARUTINE 12971
PCh, hRQCLNe 101R/1242
PCii, ARUCLOP 1248
PCo, A% 0LNE 1254
PCL,ARGTIOT 1240

txk§

racycled paper

Ere GF
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COUMTY s NIAGARA
‘r\

o

BATE PRINTED:HG/02719

FOLLOWING PAKAMETERS NJT PARYT UF TuST PATTERN -
ANALYST S KET KETUNES « PURGE & TRAP TECHNTQIIE (DES 310=25) -
: PDATE REPQORTED: g9/02/014 HEPORT MAILFED QU
mme et e m e PARAMETER = m e —— = mmerrmm e e R G Ten e e - -~
2=pUrapgnn® (MEPUYL ETHYL KETUNE) ¢ tu, Mca/l o
4=MEIHYL« 7« ENTANORE (MIBK) < 10, ¥CG/L
ACETONE 63, ¥CG/L TEE}
METH L TERT bBMTYL ETHER 5, MCG/L, [pL] &
FOLLUNTNG PARAMETEKS NJUT PART GF TosT PATTERQ
£
AWALYSTo:  aPLST-=vChH ORGAMOTHLURLINLE PESTIZIDES & PCRTS (LES3ILO=2)
DATL PRINTED: 8y/92/10 FINaL PEPURI‘ﬁ
mreemc e e e AR AL TER == c e a= - crmmmmm e F G T — e - .
HCH, al.pHa < U.Nd MG/
HOH, ok A < ML Ud MCG/T o
ACH,GAN™MA (LINDANE) < U4 MCG/sL
HCH, uF LT < Dau4 MCG/L
HEPTACHILLE BLuB MCG/L Tel] o
ALDRIN  au2 MCC/L
HEPTAC.LCR EPNXTLE < ULuS vCa/lL
ENUDOSULFAY T < 0.5 MCO/IL o
4,4°=0" 05 MCG/T, L2l
DIl < N2 MCO/T,
ENUR < UL02 MCG/L e
4,47«Dp0n 0 U5 MCG/L [vL)

< U,S wCn/lL
< 1,07 MCG/T, &
< U,L0S VCG/L
< DLUS NCG/IL
< 1.0 NCG/T, ¢
< 1,0 MCAa/T,
< N.t NCG/L
< 0,05 MCa/TL &
< UL.0H MUG/L
< 0,05 MCG/T.
< ULUS MCG/T, ¢

Ve o6 MCG/L
< PLubs vYCG/L
QEPUR ] FEEY &

L Y

™y

erelngy ani ST Y ST TS LITIN



AADAWR I LRt FUR Baddy oo usieos Al ond ooe sl -

PAGE 1 RESULTS QF EAAHTHALTON INTERTM KFPOKg
SAMPLE 1D: 890357 SAMPLE RECLIVED:83/02/01/ CHARGE:  27.50
PROGRAM: 110:STATE SUPERFUND ANALYTICAL SLRVICES -
SQURCE ID: DRAINAGE BASIN:O3 GAZETTEER CODFE;3152 o
POLITLICAL SUBDIVISION;LEWISTON COUNTYsNIAGARA

LATITUNE 3 . LONGITUDE?: | . Z DIRFCTLON: )
LOCAT1DN: TOWr OF LEWISTON 8
PESCRIFTICN:J. MUSCATELLDO, 1176 JARKET UR.,HBASEMENT SUMP

REPORT NG T-AR: TOX:LAB FOR ORGAMIC ANALYTICAL CHEMISTRY -

TEST PATTERN: ANDUEDUS=1:VOLATILES,KETNHES,PESTICIDES,PCR"S,PRIVURITY PULLQ%Z
SAMPLE TYPF: 250:GROUND WATER
TIME UF SAMPLING: 89/01/31 10:3v LAST ACTTUN PATE:89/02/0%

oF

3

Uh"
i

¥x¥ THIS IS A PARTIAL REPORT, ANUL DATA IS *¥¥
¥x*x SUBJECT TO FINAL RLVIEW AND REVISION, *¥x

ANALYSIS: vHOSU21 VOLATILE HALOGENATFU JRGANICS (DES 31u=29) L
DATE KEPORTED: ¢9/02/08 REPORT MAILFED U”L%
memeeea=a ~ePARAMETER e wemmmeenea- —mmmm——— e=KES L Twemm=- -——— =
CHLOROAFRTHANE < 0,5 MCG/L
BROMUMCTHALE < 0.5 ¥CG/L &
VINYL, CHLPRIDE < 9,5 MCG/L -
DICHLNRODTFLUOROMETHANE (FRRECH=12) < 0,5 M(CG/L
CHLOAKNLTHANF < .5 MCG/L &
METHYLEYE CHLRETDE (DICHLOROHETHAMNLE) < 0,5 MCG/L %
TRICHLUROFLIDROMETHANE (FREON=11) < .5 MCG/I, -
1, 1=DTCHLARAFTHENE < 0.5 MCG/T, o
1,1=DICHLMBROFTHANE < 0,5 MEa .
TRaln=1,2=1ICHL.ORNETHENF < NS uCG/L ™
CIs=1,2~DBTCHLNENETHFNR < 0.5 MCG/I 45
CHLOKOPOEN < D,5% H(CG/L %
1,2=0TCHI.NEOFTHANE < NS NCALT, 1%
DIBRUMUETHANT < 0,5 ¥CG/), o
1,1,1=TRICHLOROETHANE < 0,5 MCG/L .
CARBOUN TFTRACHLORIDE < N,5 MCG/T, i
BRUMUN CHT QROMET JANF < DR MR/ 6
2,3=UICHLNRNPRYPENE < N5 MUG/L .
1,2=01CHLORNPRNPANE < 0,5 MCG/L ¥
TRANs=1, 3=PDICHLORNPRUPENE < 0.5 wCa/1 L
TRICHLURQOFETHENE < 0.5 “CG/Y ]
1,3=DICHLNRNPROPANE < N,5 MCn/1, i
DIBROMUCHLCROMFTHANE < N,5 MIR/I -
CIS=1,3=-LTCHLOROPROPENE < 0,5 “(CG/L
1,1,2=1RICHLOPOE THANE < N,5 MCG/L :
1,2=0T8ROMBETHANE < N,5 MCA/T, -
2=CHLORDETHYLVINYL FIHER < N,5 H#CG/L
xxkx CONTINUED UM MuXl PAGE *r¥x =
COPIE: SEXT TO: COC(2), RO(1), LPHE(2), FEL( ¥, INFD=P{ ), INFU=L( ) u
ROUALD THRAMONTANU, PE 3
BUi. FLVIRONMENTAL EXPUSURE 1HVESTIGAT, i
nY STATE DEP'T. HEALLM SURSTTTED BY:DICKY -
LT NLTVERSITY PLACE v
AT 4ALY "RAG M MATH
ALAALY, 1Y 12237 INTERAGEMCY MATL 5-168 -
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WADSWORTH CENTER FUR

PAGE 2

LARUVATORLLS AN

RESULTS UF E ARTHNATION

REGFARCH

INTERIN REPORT
™

et

SAMPLE LD: 890357 SAMPLE RECETVED:®83/02/01/ CHAKGE: ?27.50

PULITICAL SUBDIVISIONZLEWISTON COUNTY :NIAGAKA ~

LOCATION: TUWM OF LEWISTON o

TIME QF SAMPLING: B9/01/31 10:30 LAST ACTIUH DATE:d9/02/y2
¥txr THIS TS A PARTIAL RFENRT, AND DATA 13 *%3% g
*$¥  SUBJECT TO FINAL REVIFW AND REVISTUN, ¥+%

' -~
memmemn———- PARAMETERammecmnma=a memrarcema RF G Tae~eaac=e - =
BROMUFOR M < 0,% MCG/L
1,1,1,2=TETRACHLUROETHANE < 0,5 MCG/1 ~
1,2,3=TRICHLORNPROPANE < 0,5 MCG/L 3
1,1,2,2=TFTRACHLURUETHANE < 0.5 M(UG/L
TETRACHLORr ETHENE < 0.5 MCG/L o
PENTACHLDRUGETHANE < 0,5 MCG/T, "
I =CHLARDOCYCLOHPXENE =] < 0,5 MCG/L
CHLDKDYFRZENE < N,5 MCG/L .
BIS{2=CHLORDETHYL)ETHER < 0,5 MCG/L ~
L,2=-0InR0=3=CHLORDOPRUOPANE < 0,5 MCG/L
BRUMUBENZFNF < 0,5 MCG/L .
U=sCHLORDTOLUENE < 0,8 MCG/L i
BIS(2=CHI.PEDISOPROPYLIETHFR < 0,5 MCG/L
1,3=uTCHLNKNBENZENE < N,5 MCG/L _
1,2~DICHLNLRENZENE < 0,% ¥CG/L E
1,4=UICHLORDESKZENE < N5 MCG/L

ANALYS1s: 5031 AROMATIC PURGEAGLLES, LPA sMELHUD S03,1 (UES 310-27;C
DATE PRINTEWL: AY/U2/14U FINLIR{EL
tTewrsaeTe". PARAMETERmwmeaaeaemes = =s=scsccsc-ae HESIH L Toeemss o= - f
BENZLYE < 2.5 MCG/L
TOLUENE < 2.5 MCG/T
ETHYLRENYZFLE < 2.5 vCG/L C
PexYLFF < 2.5 MCG/L
M=XYLFEUHE ¢ 2.5 MCG/L -
U= XYLF4F < 2,5 MCG/L -
CUMEUE < 2.5 vca/lL
STYPENE < 7.5 MCG/L
P=uRUMOFLITORURFNZENE < 2.5 MCG/L <
N=PROPYULIFLZENE < 2.5 MCG/L
TFRT=RYTILRENZFNE < 2,5 VCG/L -
U/P=CHLOKNTOLURNE < 2.5 MCG/L g
M= CHLORNTNLUENE < 2.5 MCG/L
1,3,5=TRIMETHYLRENZENE < 2.5 MCG/L .
1,2,4=TRIMFTHYL,AENZENE < 2.8 MCG/L -
P=CYMNEE < 2.5 MCG/L
CYCLGPRATY .8} Y7 FNE < 2.5 MCG/T -
SEC=BUTYIRFNZELE < 2,5 MCA/L -
NeS8ULYLBEMZENE < 2,5 MCG/L
2,3=0F7Z0F R AN < 7.5 M(CG/L -
HEXACHLOPPRITAPDTIENE (Cw=4da) < 2.5 MCG/T, -
1,2,4=TRITHLUROBENZENE < 2.5 MCG/L
HAPHLHALE NG < 2,5 MCG/L .
1,2,3=TRICHLORORENZENF < 2.5 MCG/L -
x$¥% COUTINUFRD QN NEXLD PAGE t#t%x
recycled paper 5-169 oot dg sileren et i



e JURN olAln wkbPART kgl dr nbALTH -
WADSWORTH CENTER FUR LARURATURLES AND RESEARCH -
il

0551 NeW YURR STATL DERPBERTARST Jr dEALTH T
WADSANRTH CENTER FUOR LARURATORLES AND KESFARCH o
. i
PAGE 3 RESULTS QF ExAMIwAlION INTERIM REPORT
. =
SAMPLE ID: 890357 SAMPLE RECEIVED:®9/02/01/ CHARGL? 27
POLITICAL SUBLIVISION:LEWISTON COUNTY:INLIAGARA
LOCATLON: TOAN OF LEWISTON e
TIME OF SAMPLING: 89/01/31 10:30 LAST aCTLUN DATE:BQ/nthé
t¥+ THIS IS A PAKTIAL REPDRT, MU UALA IS *x% L)
*x*  SUBJECT TQ FINAL BEVIFErW ANUD REVISIuN, ¥t¥ L
&
ceamecee~—ewlARAMETERmeeccnccuea mmmevemmam (C5( Termewemm= <
PH OF AROMATIC AwlquQT 5 : o
PH WAS NOT AS LOA AS REQUIRED BY METHOU YES
7
ANALYSIS: KET KETONES = PURGE & TkAP TECHNTUUE (DES 310=25) .
DATE REPORTED: 89/02/08 KEPOKT MAILED uHTe;
coemremameneDPARAMETERmmw e cenem— T o o T T D
2=8UTALONE (METYYL FTHYL KETUNE) < tu. MCG/L )
4=METHYL=2=PENYALONE (MIBK) < 1u, MCG/L e
ACETUNE < 10, MCG/L _
METH{L Teer RUTYL ETHEH < 10, ¥CG/L i
Gl
ANALYSIS: XxPEST=PCH DRGANUCHLORINE PESTICIDES & PCR’S (DFS310=2)
DATE PRINTEU: RY/02/10 FINLISHES -
&
cmmmmmemena N ARAMETER e m e = ea=- cresmmamrae RS Teaeerman=a
HCH,ALPHA < 0,04 MCG/L o
HCH,BETA < U 04 MCG/L C:
HCH, GR#A [LINDHANE) < u.U4 vCG/T -
HCH,UELT A < N,04 MCG/L N
HEPTACHLOR < v.U5 MCG/L o
ALDP LN < 0,02 MCG/L L
HEPTACALGD FPOXTUE < 08 MG/
ENDOSULFRN T < 0,08 MCa/L -
4,4 "=NpPE < 0,05 "CG/L il
DIELDR Y < U072 MCG/T,
ENDR L < U, U7 MCG/T <
4,47=Dyn < U,L.AS MCG/T, -
ENDOSULFA® T4 < 0,08 “CG/L
ENURIN ALPEHYDE < 0,02 vCna/r, <
ENDOSULFAY SULFATE < 0,05 MCr/L *
4,4°=DpT < 0,05 MCG/L -
METHOXYCNI OR < 1,0 MCG/L o
TNXAPHENE < 1,0 ¥Y(CG/L
CHLORDAME < 0,1 MCG/L L
MTREX < 0,05 MCG/L O
PCB, ARUCLNK 12721 < 0,08 VCA/L
PCH, AROCLDE 1016/1242 < WL 05 MCG/T ;
PCH,ARUCILOL 1248 < V,05 “CG/L
PCB,ARQCLOR 17254 < UL US MQG/L

~

U,08 MCG/L

PCB,ARQCLME 1260 |
: k¥¥*x CONTINUED ON HEXT pPAJE *3¥s 2

5-170



9

J

ey

-2

o

WADSWOR™H CENTER FUR LARURATURLSS aMy KESEARCH

PAGE 4 RESULTS UF EXAMINALTOMN INTERIM REPO
SAMPLE 1D: 890357 SAMPLE RECLIVEUI89/02/01/ CHARGE: 27,
POLITICAL SUBLIVTISTON:LEWISTON COUNTY:NIAGARA
LOCATIO: TOWN OF LEWISTOH

TIME OF SAYPLING: B9/01/31 10330 LAST ACTTUN DATE:89/072/

¥y THIS TS A PARTIAL REPORT, AMD DATA Is  *%x
*x¥ SUBJECT TO FINAL REV1IFw ANL REVISION, X%

ANALYSTIS: GC=F1D=A PRIORITY POLLUTAMNIS*ACTDS*GC/FID RFSULTS
: DATA INCOMPLETE INTERIM REPOR
ANALYSIS: GC-FID=RN PRIORLITY POLLUTANTS*BASE/WEUTRALS*GC/FID RESULTS
DATA INCOMPLETE INTERIM REPOR

*p¥yx END OF REP{RT %%k ¥

5-171
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1054 NEW YORK STATE DEPARTMENT 0OF HEALTH

WADSWORTH CFENTE® FUR LABURATURLES AND RESFARCH e
PAGE 1 RESULTS OF Ex2HIuAlTON FINAL REPORT
- e
SAMPLE [N: . 89n3S8 SMAPLE PLCELIVELIYR/02/01/ CHAKGE 4,00
PROGRAM: {1UISTATE SUPFRFUND ANALYTICAL SERVICED .
SQURCE (N: DRAIWMAGE RASLN: GAZFTTEFER CODF:3152 al
POLITICAL SUBDIVISIUN:LEWISTON COUNTY;NIAGARA

LATITUDE : . LONGITUDE: . Z UDIKECTION: ' s
LOCATION?  FIFLD BLANK~WHTTTAKER S1TE ' o
DESCRIFITON:#1TH SAMPLE #890356+890357,UATF PKEPAREL 4/23/89

REPURTING 1.AR: TOK:LAB FOR URGANTC ANALYTICAL CHEMISTRY ;
TEST PATTERN? KETIRETOUES [N WATER g
SAMPLE TYPF: 297:FTELD BLANK / TPIP RLANK _ _ -
TIME OF SAVPLING: B89/01/31 DATE PPINTED:89/02/0R "
ANALYSIS: KET KETOMNEKES = PURGF & THAP TECHuTWUE (DES 310=2%5) i

DATLE PRINTFRDS: R9/02/04 FLINAL REPORT
cmremeneeeaPARAMETER e e m e naea —emmama-- “RESULTeeamaaa Iy -
2«BUTALONF (METHYL ETHYL KeTOME) < 10, MCG/L
4wMETHYL=2=PENTANONE (MI&X) < 1U. YCG/L L
ACETUNE < 1¢, MCG/L
METHYL TERT BUTYL ETHER < 10, MCG/L

Y¥¥¥ END UF REPURT t¥%%

CUPIES 3FELT TO: CUC2), RD(1), LPHEC2), FEOC ), LMFO«P( )}, TUFU=L( ) ™

ROSALND TrAMANTANY, PE

HIR, FRYIROMAFRNTAL FXPUSUPE INVFSTIGAT,

WY STATFE DFP’T,. HFALTH SURKMITTEN BY:DICKY
1T ULTVERSTTY PLACE 5-172
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ecology and environment, inc.
195 SUGG ROAD, P.O. BOX D, BUFFALO, NEW YORK 14225, TEL. 716-632-4491, TELEX 91-3183

Intarnational Specialists in the Environment

October 2, 1987

Mr., Michael Hopkins
Niagara County Department
of Health
10th and East Falls Street
Niagara Falls, New York 14302

Dear Mr. Hopkins:

On several occasions during the course of the Phase 1 investigations,

E & E has contacted the Niagara County Department of Health to obtain
information in regard to various- characteristics of the sites under
investigation. The DEC requires that all information contained in

Phase 1 reports be fully documented. We ask you to review the information
your department has provided, as presented in this letter, and sign

this document to acknowledge that you have provided this information

and that it (with any corrections or qualifications) is correct to the
best of your knowledge.

Ross Steel

1) No hazardous waste 1s expected to be on site.

2) Groundwater 1s not used for irrigation within a 3-mile radius of
the site.

3) Surface water within 3 miles of this site is used for commercial,
industrial, and recreational purposes.

4) The drinking water intakes are upstream of site.

Dussault Foundry

1) There is no use of groundwater within 3 miles of site. LT
2) The surface water within 3 miles dowmstream of site is used for {k-f/)
recreation (Erie Canal).

Town of Lockport Landfill

1) There 1is no use of groundwater within 3 miles of site. .

2) The Erie Canal (surface water) is used for recreation near this (* 1
site.

3) The drinking water intakes are located in the Niagara River, ;- ,
located upstream of this site.

9-174
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Mr, Michael Hopkins
October 2, 1987
Page Two

SKW Landfill

1) The drinking water surface intakes are located upstream of this

site.
2) Groundwater 1s used within a 3 mile radius of this site for 3

drinking water.
3) The surface water downstream (Niagara River) 1s used for recreation

(Maid of Mist, fishing).

Diamond Shamrock

1) There 1s no groundwater used within a 3 mile radius of this site.

Roblin Street

1) There 1s no use of groundwater within a 3 mile radius of this site,
drinking or irrigation.

Electro Minerals U. S. (formerly Carborundum Bldg. 82)

1} The water supply intakes are located upstream of this site.

Frontier Bronze

1} There is no suspected hazardous waste disposal present at this site.

2) Groundwater for drinking purposes is used by a neighborhood approximately
2.5 miles to the NW, at the intersection of Pennsylvania and Witmer
Road. Two families, roughly 8 people, use groundwater for drinking
purposes.

Walmore Road

1) The well on site is used for irrigation. 5
2) Approximately 1 acre of area is irrigated by this groundwater well.
3) There is no use of surface water 3 miles downstream of this site.

New York Power Authority Road Site

1) Hazardous waste 1s not suspected to be disposed of on site.
2) There is no land irrigated with groundwater within 3 miles of site.

I would alse like you to confirm the fact that no fire official has
declared any of the following sites a fire or explosion hazard: ¢ b
SKW Alloys Landfill - Witmer Road, Town of Niagara.

Dussault Foundry - Washburn Street, Lockport.

Frontier Bronze -~ New Road, City of Niagara Falls.

Staufer Chemical, North Love Canal - Town of Lewiston.

C O 0 O
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Mr. Michael Hopkins
October 2, 1987
Page Three

o Electro Minerals, U.S., Inc., (formerly Carobrundum Bldg. #82), -
Buffalo Avenue, City of Niagara Falls.
© Ross Steel Co, - Pine Avenue, Niagara Falls (now the site of the
New York Power Authority water intake conduit right-of-way). -
o Roblin Steel Company - Oliver Street, North Tonmawanda.
o LaSalle Expressway - specifically near Love Canal.
o Diamond Shamrock, now Occidental Petroleum Corp., Ohio Street,
Lockport, New York.
o Town of Lockport Landfill - East Canal Street, Lockport, New York.
o Power Authority Road Site ~ New Road, Lewilston, New York (across -
from Hyde Park Landfill). -
o 64 Street South (owned by Russo Chevrolet) =~ 64th and Niagara Falls
Blvd., Niagara Falls.

e Walmore Road, 6373 Walmore Road, Town of Wheatfield, New York. .
I certify that I provided the above information to Ecology and
. Environpment, f. and It is a;rrect to best of my knowledge. -~
S ) Hb £ w/p; warenls providy
o / &
Nyl - Vs e
Signature Date
Please find maps enclosed to assist you in locating these sites., If )
-

you have any questions regarding the above, please contact me at 633-9881.
Thank you very much for your time and assistance in our ongoing investigations

. ]
Sincerely,

Dennis Sutton

olo
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POTENTIAL HAZARDOUS WASTE SITE
EPA SITE NSPECTION REPORT
PART 1 = SITE LOCATION AND {NSPECTION INFORMATION

la [IDENTIFICATION

01 State
NY

02 Site Number
932034

1. SITE NAME AND LOCATICN

01 Site Name (Legal, common, or descriptive name of site) | 02 Street, Route No,, or Specific Location Identifier
Stauffer Chemical, North Love Canal near Cleghorn and Escarpment Drive
03 City 04 State ) 05 Zip 1 06 County 07 County | 08 Cong.
Code Code Dist.
Lewl ston NY Miagara
09 Coordinates 10 Typa of Ownership (Check one)
Latitude Longitude - [X1 A, Private [ 1 B, Federal [ ] C. State | 1 D. County
43 10 03N 078 59 53, [ | E« Municipal [ 1 F, Other [ 1 G. Unknown
I11. INSPECTION INFORMATION
01 Date of Inspection 02 Site Status 03 Years of Qperation
[ | Active
0/ 7 /87 1930 1952 [ 1 Unknown
Month Day TYear [X] Inactlve Beginning Year Ending Year
04 Agency Performing Inspection (Check all that apply)
{1 A, EPA | 1 B. EPA Contractor { 1 Cu Municipal [ | D. Municipal Contractor
{Name of rirm) ame o T rm
| 1 E, State [X] F, State Contractor E § E¥* [ 1 G. Other
ame o trm {(Specity)
05 Chief Inspector 06 Title 07 Organization 08 Telephone HNo.,
Dennis Sutton Geologist E&E (716) 684-8060
09 QOther lInspectors 10 Title 11 Organization 12 Telephone No.

Jon Sundquist

Chemical Enginesr

E&E

(716) 584-8060

( )

( )

( )

( )

13 Site Representatives Interviewed 14 Title 15 Address 15 Telephone No,
( )
( )
( )
( )
{ }
17 Access Gained By (Check one) 18 Time of Inspection 19 Weather Conditions
tX] Permission
! ] Warrant 10:00 Rain, cloudy, overcast, S55°F, 5 mph wind
Ve INFORMATION AVAILABLE FROM
0t Contact 02 0f (Agency/Organization) 03 Telephone No,

Walter E, Demick NYSDEC (518) 457-9538
04 Person Responsible for Site !nspection form | 05 Agency |06 Organization |07 Telephone No, | 08 Date
10 7/ 7 / 87

M, Farre!l

ER&E

(716) 584=-8060 | MonTh ~Day Year

EPA Form 2070_%‘{‘#@%@’? Inc

*Ecology and £n

D1774

veoliest miil environmens
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PART 2 - WASTE

AZARDOUS
SPECTION

INFORMAT | ON

l. [IDENTIFICATION

02 Slte Numbe;i-
932034

01 State
NY

WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 Physlcal States 02 Waste Quantity at Site 0> Waste Characteristics (Check all that
(Check ail that apply) {Measure of waste quantl- apply)
tles must be [ndependent)
. ) (X1 A, Toxlc [ 1 H, Ignltable
[X] A, Solid L 1E, Slurry Tons* [ 1 B, Corrosive | | |, Highly volaﬂia
| 1 B, Powder, Flnes { 1 F, Liquld Cuble Yards __ 50,000 [ 1 C, Radloactive | ]| J. Exploslve
L 1 C. Sludge [ 1G, Gas No. of Drums [X] D. Perslstent [ 1 K, Reactlve i
l 1 D. Other [ 1 E. Soluble [ 1 L. Incompatible .
(Speclfy) [ | F, Infectlous [ 1 M, Not appl!cabl?
[ ] G. Flammable
111. WASTE TYPE _
Category Substance Name 01 Gross Amount |02 Unlt of Measure | 03 Comments 7
SLU Sludge 50,000 cuble yards of asbestos, _'“5-
graphtte, clnders, concrete cel| W
parts, reactor |lnings, scrap
OLw 0lly waste sulfur, scarp metal, sflifcon zlr-_ .
confum, titanlum oxlde, phenols,
slag and fluorlde-containing flux gy
SoL Solvents are reported to be burled on slite.
PSD Pestliclides
ocC - Other organic chemlcals
10C Inorganlc chemlcals
ACD Aclds “”
BAS Bases -
MES Heavy Metals -
1¥, HAZARDOUS SUBSTANCES (See Appendix for most fraquenti{y clted CAS Numbers) ﬁ_
01 Category 02 Substance Name 03 CAS Number | 04 Storage/Ulsposal 05 Concentration | 06 Measure of
Method Concentratl.=ag
-
-
b
Y. FEEDSTOCKS (See Appendix for CAS Numbers) o
Category 01 Feedstock Mame 02 CAS Number | Category 01 Feedstock Name 02 CAS Number é
FDS FDS
FDS FDS ,g
FDS FDS L
FDS FOS
¥l. SOURCES OF INFORMATION (Clte speclfl!c references, e.g., state flles, sample analysls, reports)

H S'I'a'r? Ds?arhnenf of Envlronmental Conservation Diviston of Solld and Hazardous Waste,
azar ous Waste Ulsposal Report

E 3 E slte Inspection
UsGs 7.5 Topoqraphlc Maps, Ransomv(ille and Lewlston quadrangles

5-178
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1. IDENTIFICATION
POTENTI AL HAZARDOUS WASTE SITE
SI1TE INSPECTION REPORT 01 State 02 Site Number
NY 932034
PART 3 = DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
I, HAZARDQOUS CONDITIONS AND INCIDENTS

01 [X] A, Groundwater Contamination 02 [X] Observed (Date 1879 ) { | Potential [ ] Alleged
03 Population Potentially Affected Unknown 04 Narrative Descriptlion:

Groundwater exceeds drinking water standards for sul fate and PCE.
01 [X] B, Surface Water Contamination 02 [ ] Observed (Date ) [X] Potential | 1 Alleged
03 Population Potentially Affected Unknown 04 Narrative Description:

Groundwater discharge may be to Six Mile Creek or Fish Creek, although neither are used for drinking water,
01 1 1 C, Contamination of Air 02 | 1 Observed (Date ) [ | Potential [ 1 Alleged
03 Population Potentially Affected 04 Narrative Description:

Low potential expected for air contamination from this site,.
011 1D, Fire/Explosive Condltions 02 | 1 Observed (Date ) [ ] Potential | 1 Alleged
03 Population Potentially Affected 04 Narrative Description:

None expected.
01 [ 1 E. Direct Contact 02 | 1 Observed (Date ) [ 1 Potential [ | Altleged
03 Population Potentially Affected Un known 04 Narrative Description:

Low potential for direct contact of waste is expected. Site is covered with soil,
01 [X] F. Contamination of Soil 02 [ ] Observed (Date ) [X] Potential [ | Alleged
03 Area Potentially Affected 5 04 Narrative Description:

{Acres)

The potential for soil contamination is expected to be high. The landfill is not lined and waste is in

direct contact with the soil.
01 {X) G. Drinking Water Contamination 02 1) Observed (Date ) [X] Potential [ ] Alleged
03 Population Potentially Affected Unknown 04 Narrative Description:

There is a potential for drinking water contamination. The Tuscarcra Indian Reservation is approximately 1/2

mile to the east and wells on that reservation are used for drinking watar,
01 [X] H, Worker Exposure/Injury 02 | 1 Observed (Date ) [X]1 Potential | 1 Alleged
03 Workers Potentially Affected Unknown 04 Narrative Description:

The site is Inactive, workers coud be exposed if adjacent land is excavated or utilities are being installed.
01 [X] |. Population Exposure/lInjury 02 [ | Observed (Date ) [X1 Potential | | Alleged
03 Population Potentially Affected _ Unknown 04 Narrative Description:

Residential area is located directiy over the landfilled waste; although waste is covared with soll, thera is
the potential for population exposure through |eachate migration,
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l. [IDENTIFICATION

04 Narrative Description:

POTENTIAL HAZARDOUS WASTE S ITE i%
SI1TE I NSPECTION REPORT 01 State 02 Site Number
) NY 932034 B
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INC|DENTS .
1, HAZARDOUS CONDITIONS AND [NCIDENTS (Cont,)
0t [X] J. Damage to Flora 02 [ ]| Observed (Dats } [X1 Potential ! | A1Ieged‘ﬁ

04 Narratlve Description:

The damage to flora is expected to be low. No stressed vegetatlon was noted upon Inspection; however, i
one reslident had difficulty growlng grass for his lawn, i%
01 [ ] K, Damage to Fauna 02 [ ] Observed (Date } [ I Potential

Damage to fauna Is not expected, waste s not accessible fo fauna.

[ 1 Alleged™®

04 Narrative Descriptlon:

01 [X] L, Contamination of Food Chaln

02 [ ] Observed (Date

The potential for food chaln contaminatlion 1s posslble, vegetable gardens were noted.at some reslidences.

} [X| Potentlal I

1 Al Iegedﬁ

© e

Q04 Narrative Description:

01 [X! M, Unstable Contalinment of Wastes 02 [ ] Observed (Date ) [(X] Potentlal [ | Alleged‘i
{Spills/Runoft/Standing liguids, Leaking
drums)
03 Population Potentially Affected _ Unknown 04 MNarrative Descriptlon: :
Wasta Is contalned in landfl11l ditch and covered with soll, No leachate was noted upon Inspection, i
o
01 [X1 N, Damage to Offsite Property 32 t ] Observed (Date ) (X} Potentlal [ 1 Alleged ‘i

There Is a potentla! for offsite property damage If hazardous waste |s present and leaches out of the
landfill area or waste causes spalling of basement walls,

|

WWTPs
04 Narrative Uescription:

[mpermeable soll,.

01 [X] O, Contamination of Sewers, Storm Dralns, 02 ¢

The potentlal for storm sewer contamlination exlsts, but the canal Is

] Observed (Date

covered with about 1 foot of relatively

) [X] Potsntial [ | Alleged =

o

5-180

01 [X] P, Illegal/Unauthorized Oumping 02 [ 1 Observed (Date ) [X] Potential [ 1 Alleged
04 Narrative Description: .
Slte was not regulated during operatlion, ié
05 Description of Any Other Known, Potentlal, or Alleged Hazards ié
11}, TOTAL POPULATION POTENTIALLY AFFECTED  Unknown iﬁ
1¥. COMMENTS
ﬁ
V. SOURCES OF INFORMATION (Clte speclflc references, e.g., state flles, sample analysls, reports) -
E & E slte Inspection October 8, 1987
Morlarty, Lawrance, 1979, USEPA Report on Love Canal Section, Lewiston, New York
i
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I. IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE
‘SITE I NSPECTION REPORT 01 State 02 Site Number
NY 932034
PART 4 - PERM|T AND DESCRIPTIVE INFORMATION
1l. PERMIT [INFORMATION
01 Type of Permit Issued 02 Permit Number | 03 Date Issued | 04 Expiration Date | 05 Comments
(Check all that apply)
[ 1 A. NPDES :
[ 1B.UIC
I 1C, AR
I 1 D. RCRA
[ 1 E, RCRA Interim Status
[ ] F, SPCC Plan -
i 1 G, State (Spec|ty)
[ 1 H, Local (Specity)}
[ 11, OQther (Specity)
[X) J. None

111, SITE DESCRIFTION

01 Storage Disposal
(Check all that apply)

1 1 A, Surface |mpoundment

{18, Piles

{ | C. Drums, Above Ground

D, Tank, Above Ground

E. Tank, Below Ground

Fo Landfll|

G, Landfarm
H. Open Dump

1. Other

02 Amount 03 uUnit of |04
Measure

I
|
|
|
|

50,000 -

75,000 cublc yards |1
|
[

{5pecify)

Treatment
(Check all that apply)

] A, Incineration
] B. Underground {njectlon

! C, Chomlcal/Physlcal

D, Blological

] E, Waste Ol Processing
1 F, Solvent Recovary
] G. Other Recyc|ng Recovery

| H, Other

05 Other

[X!1 A. Bulldings On
Site

06 Area of Site

5 Acres

(SpecTfy)

07 Comments

1V, CONTAINMENT

01 Contalnment of Wastes (Check onse)

{ 1 A, dequate, Secure

[ 1 8, Moderate

[X] C, Inadequate, Poor [

1 D, Insecure, Unsound, Dangerous

02 Description of prums, Diking, Llners, Barrlers, etc,

Waste was placed In unl!ined excavated trench and covered with approximately 2 feet of soll,

V. ACCESSIBILITY

01 Waste Easlly Accessible:
02 Comments:

[ 1 Yes 1X] No

Wwaste [s covered with soil; homes, roads and drlveways are bullt over the site,

Vi,

SOURCES QF |NFORMATION (Clte speclfic references, e,g,, state files, sample analysis, reports)

& N
r lgr?;t&fgwr n efon

7 crology gl o
uségg, Report on Love Canal Sectlon, LewisTon, New York Se181




1, IDENTIFICATION *J
POTENTIAL HAZARDOUS WASTE SITE 5
S I TE INSPECTION REPQORT 01 State 02 Site Number
NY 932034
PART 5 - WATER, DEMOGRAFHIC, AND ENVYIRONMENTAL DATA &
11, DRINKING WATER SUPPLY .j
0t Type of Drinking Supply 02 Status 03 Distance to Slte i
(Check as applicable}
Surface Well Endangered Affected Mon i tored A 3.3 1,0 (m1}
Commun  ty A, IXI B, IX] Aot ] Be [ 1 . Co X _ 4
Non=~community D. 11 0. IX] De 11 Eo [ 1 Fo 11 B _0.4 bo¥:
111, GROUNDWATER
01 Groundwater Use In Viclinity {Check one)
[ 1A, Only Source for (X1 B, Drinking (Cther sources { | C, Commerclal, [ D, Not Used,
Drinking available) Industriat, Unuseabla
Commerctal, Industrlal, Irrigation
Irrigatlion (No other {Limlted other 3
water -sources avallable) sources aval {able) -
02 Population Servaed by Groundwater _ Approx, 1,000 03 Distance to Nearest Drinking Water well 0.4 {ml)- 2
to 3,000 {malnly on Tuscarora Indian Keservatiaon) i
04 Depth to Groundwater |05 Directlon of Groundwater | 06 Depth to Aquifer { 07 Potential Yield |08 Sole Source .
Flow of Concern of Aquifer Aqulfer
5=10 {(ft} North 10-25  ({ft) 15 {gpd) [X] Yes [ 1 Ngj

09 Description of Wells (Including usage, depth, and location relfatlve to population and buildings?}

Wells on Tuscarcra Indian Reservation range from 25 to 100 feet deep.

10 Recharge Area 11 Discharge Area
[X] Yes ]Comments: Recharge via preclpitation 1 I Yes |Comments: Groundwater does discharge,
however, at the nearby Niagara
[ 1 No [X] No escarpment
I¥, SURFACE WATER
01 Surface Water (Check one)
[X] A. Reservolr, Recreation, | 1 B. Irrigation, Economically [ 1C, Commerciat, { 10, Not Currenflf
Drinkling Watar Source Important Resourcss Industrial Used
02 Affected/Potentlally Affected Bodies of Water
Name: Affected Distance to Slite
Flsh Creek [ 045 (mi dey
Six Mile Creek {1 0,38 {ml
Lake Ontario, Nlagara River [ 7.5, 3.3 {m!
Y. DEMOGRAPHIC AND PROPERTY INFORMATION
01 Total Population Within 02 Distance to Nearest Population
One (1) Mile of Sita Two (2) Miles of 5lte Three (3} Mlles of Site sy
0 (mt) 4
A. 1,273 B. 6,327 C. 14,673 -
No, of Farsons "~ No, of Fersons No, ot Persons
03 Number of Bulldings Within Two (2) Miles of Site 04 Distance to Nearest Off-Stte Building "
2,244 0,01 (i) -
05 Population Withln Vicinity of Site (Provide narrative description of nature of population within vicinity of =m
slte, @.g., rural, village, densely populated urban area) o
A hous!n? subdivision 1s located dlrectly over the waste site. A residential area [s located between the slte
?nleheT o:ﬂ of Liwlsfon which 1s located 1.5 miles to the west, The Tuscarora Indian Reservation is located
mlle to the sast, i

—  —— - -~ — —
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I, IDENTIFICATION

POTENTI!IAL HAZARDOUS WASTE ST TE
SITE INSPECTION REPORT 0t State 02 Site Mumber
NY 932034
PART 5 ~ WATER, DEMOGRAPHIC, AND ENYIRONMENTAL DATA

Y1, ENYIRONMENTAL INFORMATION
01 Permeabillty of Unsaturated Zone (Check one)
[ 1A, 1076 - 1078 cmssec (X1 B, 1074 - 1076 cm/sec [ 1 C. 1074 - 1073 cm/sec [ 1 D, Greater Than 1077 em/sec
02 Permeabt |1ty of Bedrock (Check one)
| 1A, Impermeable ! 1 B, Retatively Impermeable !X] C. Relatively Permeable [ | D, Very Permsable

(Less than 1070 cm/sec) (1074 - 1076 cm/sec) (1072 = 1974 cm/sec) (Greater than 1072

cm/sec)

03 Depth to Bedrock |04 Depth of Contaminated.Soll Zone |05 Soil pH

10 (ft) Unknown (1) 6.1 to 7.6

06 Net Precipitation | 07 One Year 24-Hour Rainfall | 08 Sfope
Site Slope |Direction of Site Slope | Terraln Average Slope

4 (In} 2.1 {(1n} 0,005 ¢ North 0,008 4
09 Flood Potentlal 10
Site 1s In  NA Year F[oodplaln [ ]1Site Is on Barrler Island, Coastal High Hazard Area, Riverine
F loodway
11 Distance to Wetlands (5 acre minimum} 12 Distance fo Critical Habitat (of Endangered Speciss)
ESTUAR INE QTHER NA (ml)
A. __NA {mi) B, __1 {ml) Endangsred Specles: NA

13 Land Use in ¥icinlty

Distance to:

RESIDENTIAL AREAS, NATIONAL/STATE AGRICULTURAL LANDS
COMMERC IAL/INDUSTRIAL PARKS, FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AG LAND
As 0,5 (ml}) B. Olresidential) (ml} C. _ 0,01 {ml} D. _ 0,01 (mi)

14 Description of Site In Relation to Surrounding Topography

This site Is located along the sastern edge of Whittaker subdlvision near upper Mountaln Road in the Town of
Lewlston, Niagara County, New York, The orfginal north Love Canal excavation was approximateiy 100 fzet by
2,000 feet by 10 feet and oriented in a north—south direction, The Nlagara Escarpment is approximately 200
feet to the north and visible from some resldences on slte, The escarpment rlses 235 feet from the l!ake plaln
to the north and runs In an east-west directlon. Site elevation is 625 feat above sea level and slopes to the
north and south. The New York Power Authority Reservatlon is located approximately 0,3 mife to the south.
The lower Niagara River is 2.5 miles to the west, The Tuscarora Indian Reservation [s adjacent to the east.
Flsh Creek Is adjacent to the north edge of the Powsr Reservoir and flows west to the Nlagara River. The Town
of Lewlston business district Is locatad 2 miles to the west, adjacent to the Nlagara River Gorge, and the
clty of Niagara Falls Is 3 miles to the southwest, Surrounding land Is rural/semirural residentlal,

The site Is located in an area with low rellef, Lake Ontarlie is 7.5 miles to the north.

VIlI, SOURCES OF INFORMATION (Cite speclfic references, e.g., state flles, sample analysls, reports)

USGS 7.5-Minute Topographlc Map, Ransomville and Lewlston, New York Quad.
Higglins, B.A., et al., Soll Survey of Niagara County, New York
Uncontrolled Hazardous Waste Site Ranklng System Users Manual

Johnsten, R,H., Groundwater In the Niagara Falls Area, New York

New York State Communlty Water Atlas

Craphical Exposure Modellng System

NYSDEC Reglon 9, Buffalo, New York, Wildilfe Division

Tuscarora Indian Reservation, Lewlston, MNew York, private communication

recycled paper eredogs sl elviconmeni D1774



I« IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTLION REPORT 01 State | 02 Site Numbe -
NY 932034 g
PART 6 - SAMPLE AND FIELD INFORMATICN
11, SAMPLES TAKEN None ﬁ
Sample Type 01 Number of 02 Samples Sent to 03 Estimated Date
Samples Taken Results Avai Iab?J
Groundwater
Surface Water
Waste
Air
Runoff
Spill
Soil
Yegetation 3
Other
111, F{ELD MEASUREMENTS TAKEN
3
Q1 Type 02 Commants ig
Air HNu photoionlzation detector, no readings above background levels
1Y, PHOTOGRAPHS AND MAPS
01 Type [X] Ground [ ] Aerial 02 In Custody of Ecology and Environment &
(Name of organizaftion or individual) -
03 Maps 04 Location of Maps
[X) Yes New York State DEC, Region 9, Buffalo, New York
[ 1 No

¥. OTHER FIELD DATA COLLECTED (Provide narrative description of sampling activities}

In 1979 Dominion Soils Inc. collected 18 soll and water samples from borings on site., Analysis of these
samples indicated a presence of sulfur, magnesium, manganese, sulfate, chloride, fluoride, nitrate, »
cyanide, and phenols, Also Tn 1979 crops were sampled from area gardens and anatyzed for herbicides and 5
pesticides, The low concentrations found in these samples were considered not fo pose an environmental .ﬁ
problem, The NCHD collected one water/sediment sample from a roadside ditch in April 1988 and two

basement sump samples during January 1989, ’

¥i. SOURCES OF INFORMATICN (Cite specific references, e.g., state files, sample analysis, reports)

E & E site inspection October 8, 1987

NYSDEC files, Region 9, Buffalo, New York

Dominion Sol! Investigation inc., 1979, Report of Lewiston Escarpment Project Report
ARQ Corporatica, 1979, results of food crop analysis, Whittaker subdivision
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PART 7 =~ OWNER [NFORMATION

IDENTIF ICATION

01 State
NY

02 S7te Number
932034

CURRENT OWNER(S)

PARENT COMPANY (lf appllcable)

Morlarty, Lawrence, 1979, USEPA Report on Love Canai sectlon, Lewlston,

01 Name 02 D48 Number 08 Name 09 D+B Number
" Yarlous resldences
03 Street Address (P.0. Box, RFD #, ofc.) | 04 51C Code 10 Street Address (P.0. Box, RFD #, etc.) | 11 SIC Code
(see photographfc record, Appendix A) ]
05 Clty 06 State | 07 Z!p Code 12 Clty 13 State | 14 Z1p Code
01 Name 02 D48 Number 08 Name 09 D48 Number
03 Street Address (P,0, Box, RFO #, stc,) |04 S5IC Code 10 Street Address (P.0, Box, RFD #, etc,) | 11 SIC Code
05 Clty 06 State | 07 Z1p Code 12 Clty 13 State | 14 Zlp Code
01 Name 02 H8 Number 08 Name 09 D+8 Number
03 Street Address (P.0. Box, RFD #, etc.) [ 04 SIC Code 10 Street Address {P.0, Box, RFD #, etc.) [ 11 SIC Code
05 Clty 06 State | 07 Zlp Code 12 Clty 13 State | 14 Zip Code
01 Name 02 D+B Number 08 Name 09 D+8 Number
03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code 10 Street Address (P,0, Box, RFD #, etc.) | 11 SIC Cods
05 Clty 06 State | 07 Zlp Code 12 Clty 13 State | 14 Z1p Code
111, PREVIOUS OWNER(S) (L!st most recent flrst} 1¥, REALTY OWNER(S) (1f appllcable, 1fTst most recent
first)
01 Name 02 D48 Number 01 Name 02 D+B Number
Mrs, Wh!ttaker
03 Street Address {P.0, Box, RFD #, etc,) | 04 5IC Code 03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code
Unknown
05 CTty 06 State | 07 ZIp Code 05 Clty 06 State [ 07 Z1p Code
01 Mame 02 D+B Number 01 Name 02 D Number
03 Street Address (P.0, Box, RFD #, etc¢,) | 04 SIC Code 03 Street Address (P.,0, Box, RFD #, etc.) | 04 SIC Code
05 Clty 06 State [ 07 Z'p Code 05 Clty 06 State | 07 Z!p Code
01 Name 02 D48 Number 01 Name [ 02 D48 Number
03 Street Address (P,0. Box, RFD 4, efé.) 04 SIC Code 03 Street Address (P.0. Box, RFD #, E?c.) 04 51C Code
05 Clty 06 State | 07 Z1p Code 05 Ctty 06 State | 07 Z!p Code
V. SOURCES OF INFORMATION (Clte speclflc references, e€.g., state flles, sample analys!s, resports)
TeLyCItd pafeerl :{nltﬁauuqfélt_'ﬁv;r(mmrnl 5-185
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- OPERATOR INFORMAT ION

WA SIVITE
E

1. IDENTIFICATION

STE
PORT

01 State
NY

02 Site Num
932034

1¥, CURRENT COPERATOR (Provide if different from owner)

OPERATOR'S PARENT COMPANY (if appl icable)

|
01 Neme 02 D+8 Namber 0 Name T1 D+8 Number ‘E
0% Street Address {P,0, Box, RFD ¥, etc.) | 04 SIC Code 12 Street Address (P,0. Box, RFD #, stc,) } 13 SIC Co?
05 City 06 State | 07 Z1p Code 14 City 15 State | 16 Zip Code
08 Years of Operatlion | 09 Name of QOwner
11, -PREVIOUS OPERATOR(s) (List most recent first; PREYIOUS OPERATORS' PARENT COMPANIES (1 f app!lcable)ﬁ
provide only 1f different from owner) )

01 Name 02 D+B Number 10 Name 11 D+B Number .
Stautfer Chemical Company Nlagara Smelting ) é
03 Street Address (P,0. Box, RFD #, etc.) | 04 SIC Code 12 Street Address (P.0. Box, RFD #, etc,) | 13 SIC Code |

A B -3
05 Clty 06 State } 07 Zip Code 14 Clty 15 State } 16 Zip Codg—
vestport cT 06850
A
08 Years of Operation | 09 Neme of Qwner During This 3
Per lcd |
01 Name 02 D+B Number 10 Neme 11 D+B Number °f
E]
-
03 Street Address (P,0. Box, RFD #, etc.) | 04 SiC Code 12 Street Address (P.Q. Box, RFD #, etc,) | 13 SIC Code
i
05 Clty - 06 State | 07 Z1p Code 14 Clty 15 State | 16 Zip Cod?
3
08 Years of Operation | 09 Name of Owner During This ‘7’
Per iod
01 Name 02 D+B Number 10 Name 11 D+B Number @
03 Street Address _(_P.O. Box, RFD #, etc.) | 04 SIC Code 12 Street Address (P.0. Box, RFD #, etc.) | 13 SIC Cod%
05 Clty 06 State | 07 Zip Code 14 City 15 State | 16 Zip Code
9
08 Years of Operation | 09 Mame of Qwner During This S_
Per lod
1v. SOLRCES OF INFORMATION (Clte speclfic reterences, e.g., state flles, sample analysis, reports) g—

Mor iarty, Lawrence, 1979, USEPA Report on Love Canal sectlon, Lewiston, New York
Muraoka, D., April 25, 1979, official communication to Interagency Task Force on Hazardous Waste
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{, [IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT 01 Stats 02 Slte Number
NY 932034
PART 9 - GENERATOR/TRANSPORTER INFORMAT{ON
i, ON-SITE GENERATOR
01 Name 02 D+8 Number
03 Street Address (P,0, Box, RFD #, etc,) | 04 SIC Code
05 Clty 06 State | 07 Z1p Code
111, OFF-SITE GENERATOR({S)
01 Name 02 D+B Number 01 Name 02 D+8 Number
Stauffer Chemlcal Company
03 Street Address (P,0. Box, RFD #, etc.) | 04 5IC Code 03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code
05 Ctty 06 State {07 Z1p Code 05 Clty 06 State | 07 Z1p Code
Westport cT 06880
- 01 Name 0< D48 Number 01 Name 02 C+B Number
03 Street Address (P.0, Box, RFD £, etc,} 04 SIC Code 03 Street Address (F.0, Box, RFD #, etc,) | 04 SIC Code
05 Clty 06 State |07 Z1p Code 05 Clty 06 State | 07 Z1lp Code *
¥, TRANSPORTER(S)
01 Name 02 D48 Number 01 Name 02 D48 Number
03 Street Address (P,0. Box, RFD #, etc.) | 04 SIC Code |03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code
05 Clty 06 State | 07 Zlp Code 05 Clty 06 State | 07 Z1p Code
01 Name 02 D+ Number 01 Name 02 D48 Number
03 Street Address (P.0, Box, RFD #, etc.) | 04 SIC Code 03 Street Address (P.0. Box, RFD #, etc,) | 04 SIC Code
05 Clty 06 State {07 ZIp Code 05 Clty 06 State | 07 ZIp Code
V. SOURCES COF INFORMATION (Clte speclflc references, e.g., state flles, sample analysls, reports)

recycled paper
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I« IDENTIFICATION el
POTENTIAL HAZARDOUS WASTE S ITE - 3
SITE INSPECT!ION REPORT 01 State 02 S1te Numbor
NY 5932034
PART 10 = PAST RESPONSE ACTIVITIES
11, PAST RESPONSE ACTIVITIES
01 I 1 A. Water Supply Closead 02 Date 03 Agency
04 Descriptlion:
01 | 1B, Temporary Water Supply Provlded 02 Date 03 Agency
04 Descriptlon:
01 1 1C, Permanent Water Supply Provided 02 Date 03 Agency
04 Description:
01 I t 0. Sp!lled Matarlal Removed 02 Date 03 Agency
04 Descriptfon:
01 [ 1 E. Contamlnated Soll Removed 02 Date 03 Agency
04 Descrlptlion:
01 [ | F. Waste Repackaged 02 Date 03 Agency -
04 Descriptlon: ‘?
01 [ 1 G, Waste DTsposed Elsewhere 02 Date 03 Agency -
04 Descrlption: j
01 I 1 H, On Site Burlal 02 Date 03 Agency
04 Descriptlon: g
01 [ 11, ln Sltu Chemlcal Treatment 02 Date 03 Agency
04 Descriptlon: A
01 [ ] J, In Sttu Blologlcal Treatment 02 Date 03 Agency
04 Descrliptlon: 1
01 [ 1 K. In St+u Physlcal Treatment 02 Date 03 Agency -
04 Descrlptlon:
0l I 1L, Encapsulattion 02 Date 03 Agency
04 Descriptlon:
01 { 1 M, Emergency Waste Treatment 02 Date 03 Agency
04 Descriptlon:
01 1 ] N, Cutoff Walls 02 Date 03 Agency
04 Descriptlon:
01 [ ) 0. Emergency Olking/Surface Water Olverslon 02 Date 03 Agency
04 Description:
01 { 1P, Cutoff Trenches/Sump 02 Date 03 Agency
04 Description:
0% [ 1 Q. Subsurface Cutoff Wall 02 Date 03 Agency
04 Descriptton: .
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IDENTIFICATION

POTENTI AL US WASTE SITE |
SITE ON REPORT 01 State | 02 Slte Number
NY 952034
PART 10 - PAST RESPONSE ACTIYITIES

11, PAST RESPONSE ACTIVITIES (Cont,)
01 [ 1R, Barrler Walls Constructad 02 Date 03 Agency
04 Descrlption:
01 [ 1S, Capplng/Covering 02 Date 03 Agency
04 Descrlption:
01 1 1 T, Bulk Tankage Repalred 02 Date 03 Agency
04 Descriptlon:
01 1 1Y, Grout Curtaln Constructed 02 Date 03 Agency
04 Descrlptlon:
01 [ 1 V. Bottom Sealed 02 Date 03 Agency
04 Descriptlon:
¢1 [ ] W, Gas Control 02 Date 03 Agency
04 Dascription:
01 [ 1 X, Flre Control 02 Date 03 Agency
04 Descrlptlion:
01 { | Y. Leachate Treatment 02 Date 03 Agency ‘
04 Descriptlon:
01 11 Z, Area Evacuated 02 Date 03 Agency
04 Descriptlon:
a1 1 1 1, Access to STte Restricted 02 Date 03 Agency
04 Descriptlon:
01 [ 1 2. Population Relocated 02 Date 03 Agency
04 Descriptlion:
01 1 1 3, Other Remedlal Actlivities 02 Date 03 Agency
04 Descriptlon: )

. SOURCES OF INFORMATION (C!te speclflc references, e.g., state flles, sample analysls, reports)

recycled paper

Vondoey snd enviconiment
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L HAZARDOUS WASTE
NSPECTION REPORT

PART- 11 - ENFORCEMENT INFORMATION

SI1TE

I« IDENTIFICATION

01 State
NY

02 Site Numb

932034

I'. ENFORCEMENT INFORMATION

01 Past Regulatory/Enforcement Action IX] Yes [ ] No

02 Dascription of Federa), State, local Regulatery/Enforcement Action

This site was evaluated by the USEPA In 1979, A report was written presenting results of the evaluation,
report is titled Report on Love Canal Sectlon, Lewliston, New York by Lawrence R, Morlarty,

-

The
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111, SOURCES OF INFORMATION (Clte speclfic references, e.j., state flles, sample analysls, reports)

by

Mor farty, L.R., 1979, Report on Love Canal Section, Lewiston, New York

&
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PHOTOGRAPHIC RECORD
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ecology and envlironment, Inc,

PHOTOGRAPHI

C RECORD

Cllent: New York State DEC

E & E Job No,: ND2031

Camera: Make

SN:

Date/TIme: 10/7/87 10:05

Photographer: D, Sutton

Lens: Type:

SN:
Frame No,: 1
Comments¥; 1140 Escarpment

Crlve, on former dlsposal

slte, south slde of Escarp-

ment Drlve,

Photographer: J. Sundqulst

Date/Time: 10/7/87 10:05

Lens: Type:

SN:
Frame No,: 2
Commants*: 1141 Escarpment

Drive, north slde of street

over former disposal area,

*Comments to Include locatlon

01774



ecology and envlronment, Inc.

PHOTOGRAPHIC

RECORD

Cllent: New York State DEC

Camera: Make

E & E Job No.: ND203 1

Photographer: D, Sutton

Date/TIme: 16/9/87 10:07
Lens: Type:
SN:
Frame No,.: 3
Comments*: LockIng north

at 1135 Escarpment Drlve,

R.,N, Laln resldence.

Photographer: J. Sundqulst

Date/TIme: 10/9/87 10:05

Lens: Type:
SN:
Frame No,: 4
Comments®: LookIng south

at 1136 Escarpment Drive,

Robert Arens resldence,

*Comments to Include locatlon

recycled paper
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ecology and env!ronment, Inc,

PHOTOGRAPHIC RECORD

Client: New York State DEC € & E Job No,: ND2031

Camera: Make SN:

Photographer: J. Sundqulst

Date/Tima: 10/%/87 10:09

Lens: Type:

SN:
Frame No,: 5
Comments¥*: LookIng north

at 1137 El| |lott Drive, H,T.

and L.F, Jones resldence,

Photographer: D. Sutton
Date/TIme: 10/9/87 10:10

Lens: Type:

SN:
Frame No.: 6
Comments*: Looking south

at 1136 Ellott Drive,

*Comments to Include locatlon

D1774



ecology and environment, Tnc.

PHOTOGRAPHIC RECORD

Cllent: New York State DEC E & E Job No.: NDZ2031

Camera: Make ' SN:

Photographer: D, Sutton
Date/TIme: 10/9/87 10;:11

Lens: Type:

SN:
Frame No,: 7
Comments®: Looklng south

at 1143 Elilott Drive,

A. lncorufa resldence.

Photographer: Jo Sundqulst
Date/TIme: 10/9/87 10:12

Lens: Type:

é SN

| £

f Frame No,: 8

i Comments*: Look!ng north

at 1144 Ellott Drlve,

Caccese resldence.,

*omments to Include tocatlon

recycled paper vendogy s eaennmenc



ecology and environment, inc.

PHOTOGRAPHIC RECORD

-

Client: New York State DEC E & € Job No.: ND2031

Camera: Make SN:

Photographer: D, Sutton
Date/Time: 10/9/87  10:13

Lana: Type:

SN:
Frame No.: 9
Comments*: Looking west at

yards between Elliott

and Escarpment drives from

Cleghorn Drive. Disposal

grea within field of view,

Note vegetable garden.

Photographer: J. Sundquist
Date/Time: 10/9/87 10:15

Lens: Type:

SN:
Frame No.: 10
Comments*: Looking west

§

from Cleghern Drive between i

Elliott and Jarrett drives

showing vards between the

streets. Disposal area

within field of view.

*Comments to include location

BN




ecology and enviromment, Inc,

PHOTOGRAPHIC RECORD

Cllient: New York State DEC E& E Job No,: NDZ20O31

Camera; Make S5N:

Photographer ; D. Sutton

Date/Time: 10/9/87  10:20
Lens: Type:
SN:
Frame No,: 11
Comments#; Photo showlng

slight elevated grade look-

ing west along Jarrett

priva from [ntersection of

Jarrett and Cleghorn

drives, Note ralnwater

runoff,

Photographer: J. Sundquist
Date/TIme: 10/9/87 10:21

Lens: Type:

SN:

Frame No,: 12

Comment s* ; Looking south

at 1176 Jarrett Drive,

Muscatel 1o residence,

¥Comments to include location

D1774
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ecology and envlronment, Inc.

PHOTOGRAPHIC RECORD

Cllent: New York State DEC E & E Job No,: NDZ2031

Camera: Make SN:

Date/Time: 10/9/87 10:22

Photographer: D. Sutton

Lens: Type:

SN:
Frame No.: 13
Comments®: LookIng north

at 1179 Jarrett Drive,

R. Woods resldencs,

Photographer: J. Sundqulst

Date/TIme: 10/9/87 10123

? Lens: Type:

SN:
Frame No,: 14
Comments®: Look!ng south

at 1170 Jarrett Drlve.

*Comments to Include locatlon

D1774
A-8
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ecology and environment, inc.

PHOTOGRAPHIC RECORD

Client: New York State DEC E & E Job No.: ND2031

Camera: Make SN:

Photographer: D. Sutton
Date/Time: 10/9/87 10:24
Lens: Type:

SN:
Frame No.: 15
Comments*: Looking east

toward canal excavation

site along Upper Mountain

Road. Note slight rise in

roadway.

Photographer: J. Sundquist
Date/Time: 10/9/87  10:25

Lens: Type:
SN:

Frame No.: 16

Comment s*: 1169 Upper

Mpuntain Romd, McKag

residence.

*Comments to include location

D1774
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ecology and env!ronment, !nc. #

PHOTOGRAPHIC RECORD

Citent: New York State DEC E&E Job No.: ND2031 il

Camera: Make SN:

Photographer: D. Sutton .
Date/Time: 10/9/87 10:26

Lens: Type: .

i

SN:
Frame No,: 17 -
Comments*: Photo showlng -

1165 Upper Mountaln Road

resldence,
ii
i
Photographer:
Date/Time:

Lens: Type:
SN:

Frame No,:

Comments®:

*Comments to Include locatlion

D1774

A-10




APPENDIX B

UPDATED NYSDEC INACTIVE HAZARDOUS WASTE
DISPOSAL SITE REGISTRY FORM
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47-15-11 (10/83)

MEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DIVISICN OF SOLID AND HAZARDOUS WASTE

INACTIVYE HAZARDOUS WASTE
DISPOSAL SITE REFORT

Type and Quantity of Hazardous Wastes Disposed:

sze

Asbestos, graphlite, cinders, concrete cell

Priority Code: 2a Site Code: 932034

Namg of Site: Staufter Chemlcal North Love Canal Region: 9

Street Address: Near Upper Mountain Road

Town /City: Lewiston County : Niagara

Name of Current Owner of Sife: various homecwners

Address of Current Owner of Site:

Type of Site: [ 1 Open Dump [ 1 Structure [ 1 Lagoon
' I X | Landtill [ 1 Treatment Pond

Estimated Size: 5 acre(s)

Site Description:

Hazardous Waste Disposed: [ X 1 Confirmed l 1 Suspected

Quantit
(Pounds, Drums, Tons, Gallons)

50,000 - 70,000 cubic yards

parts, reactor linings, scrap sulfur, scrap

metal, silicon, zirconium and titanium oxides,

phenols, slag, flux, fluorides

B-2

Page 1 of 2

01774
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Time Perlod STte was Used for Hazardous Waste Disposal:

, 1930 To , 1952

Owner(s) Durlng Perlod of Use: Mr., Whittaker

Slte Operator Durlng Perlod of Use: Stauffer Chemlcal

Address of Slte Operator:

Analytlcal Data Avallable: 1 ] Alr [ ] Surface Water [ X ] Groundwater
I X1 Sofl [ 1 Sediment [ 1 None
Contraventlon of Standards: [ X | Groundwater [ . 1 Drinking Water
[ 1 Surface Water [ 1 Alr

Soll Type: STity loam
Depth to Groundwater Table: 1.1 to 12,1 feet
Legal Actlon: Type: [ I State | | Federal

Status: [ 1 1n Progress 1 1 Completed
Remedfal Actlon: | 1 Proposed I ] Under Deslgn

{ 1 In Progress I ] Completed

Nature of Actlon:

Assessment of Envlronmental Probliems:
Contaminatlon of soll and water,
Assessment of Health Problems:
Person{s) Completing Thls Form:
NEW YORK STATE DEPARTMENT OF
ENYIRONMENTAL CONSERYATION NEW YORK STATE DEPARTMENT OF HEALTH
Name: Name :
Tltle: Title:
Name: Name :
Title: Tltle:
Date: Date:
Page 2 of 2
D1774
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PHOTOCOPIED REFERENCES
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ATER POLLUTION CONTROL CENTER =——————mrmee——
BT e -TOWN OF LEWISTONG
g P2 }ti‘_‘% 501 PLETCHER ROAD.,
0o alleeh TN P LEWISTON, NEW YORK 14092

.'?‘:L‘ o E ‘ir l‘j} | 754-8291-

‘ o - :\‘: AJ;-.,M - i
DATE: . January 18, 1980 : tg@ "f)) ﬁ
T0: Honorable Supervisor, Town Board and Town Clerk -

il

FROM: Gene H. Bidell ﬂ

SUBJECT: Crop Samples from Escarpment and E1liott Drives -

Enclosed 1s a copy of the laboratery report from Aro Corporation on the results
of the pesticide/herbicide analysis on crop samples obtained by Steve Huckins
from area residents.

The analytical results are expressed in parts per billion.

Please realize the last statement by Mr. Grucza refers to analytical detection
1imits and the samples in no way reflect high concentrations.

These low concentrations do not present an environmental problem.
This laboratory is certified by the New York State Health Department.

You may desire to forward this information to the interested parties.

GHB:eas
Enc.

C-4
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TELEPFHOMNME T16-688-0440
TELEX (280

~ . THE ARO CORPORATION
BUFFALO DIVISION

3695 BROADWAY, BUFFALO, N.Y. 14227

ARO No.  1132W-1325
Customer___Water Pollution Control Center Town of Lewiston, Gene Bidell
w Sample: #3 Carrot; 1146 Escarpment Dr. Welkkt S, J. Huckis
Sampled By: Customer Date Sampled: ?
] .
Date Received: 12/21/79 Date Completed 1/10/80Q
- ANALYTICAL RESULTS
| PESTICIDES
* Lindane < 0.2 ,&/L  Endrin < 1.0 >
Hcptachlor : < 0.1 /’g/L p, p* -DDT < 0.8 »
= Aldrin | < (.08 ,.(g/L Methoxychlor < 0.4 »
Heptachlor Epoxide | .- P g/L Chlordane - o
W Dieldrin < 0,2 g /L Toxaphene
~ . - A
‘ Mirex < 0.8 g
- VOLATILE ORGANICS
1,1,2-trifluoro-
w 1,2,2-trichloroethane o /L 1,1, 2-trichloroethylene 4
Chloroform H ﬂg/L Dibromochloromethane >
= 1,1, 1-trichloroethane » g/L Bromoform Ly
Carbon tetrachloride ﬂg/L 1, 2-dichloroethane »
w Bromodichloromethane g/L 1,1,2,2-tetra-
24 chloroethylene A
- HERBICIDES
_ 2,4-D < 2.0 43/1. 2,4,5-TP (Silvex) < 2.0 .
- Note: In this case units of , g/L = 4g/Kg =ppb

recycled papsr
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THE ARO CORPORATION

BUFFALO DIVISION

3695 BROADWAY, BUFFALO, N.Y. 14227

[Aro|

=

TELEPHONK 714-003-0440 ©
TELEX $a280 ©
[ ]

ARO No. 1132W-1226 N
Customer Water Pollution Control Center Town of Lewiston, Gene Bidell - |
Sample: #10; Potato; 1129 Escarpment Dp, abx Donald Ames s

' ™
Sampled By: Customer Date Sampled: 2 .
Date Recelved: 12 /21/79 Date Completed 1/10/80 -

ANALYTICAL RESULTS

PESTICIDES -
Lindane - < 0.18 -2° Endrin < 0.90 m
Heptachlor < 0.09 /rgfL p, p! -DDT < 0.72 B
Aldrin < 0,07 ﬂg/L Methoxychlor < 0.36 ﬁ”ﬂ
Heptachlor Epoxide -——- H g/L Chlordane -—— P

Uteldrin <_0.18 g/L Toxaphene -—- 3
~ Mirex < 0,712 '%:

VOLATILE ORGANICS

| -

,1,2-trifluorp-

1,2, 2-trichloroethane #g /L 1, 1, 2-trichloroethylene 3
Chloroform ﬁg/'L Dibromochloromethane
1,1, 1-trichloroethane » g/L Bromoform
Carbon tetrachloride _,.(g/L 1, 2-dichloroethane
Bromodichloromethane g/L 1,1,2,2-tetra-
' 7 chloroethylene ﬁ/p
HERBICIDES -
Z,4-D < 1.8 ,13 /L 2,4,5-TP (Silvex) <1.8 g
[
Note: In this case units of4g/L = . g/Kg = ppb
mzzf// @z;g
Bemard J. G irec .
Env’lronmen %
£-6 i



THE ARO CORPORATIO

)

N . . TELEPHONE T18-602-0440
. ©OTELER 1190
BUFFALO DIVISION ARD LEX

3695 BROADWAY, BUFFALQ, N.X. 14227

ARO No.  1132W-1227

Customer -Water Pollution Control Center

#12 Carrot; 1137 Eliot Dr,

Town of Lewiston, Gene Bidell
weix. H. T. Jones

- Sample:
Sampled By: Customer Date Sampled: ?
= Data Received: 12/21/79 Date Completed 1/10/80
| ANALYTICAL RESULTS o
-
PESTICIDES
« Lindane < 0,63 /fg/L Endrin _ < J.1 >
Heptachlor < 0.31 /,g/‘L p, p' -DDT < 2.5 >,
- Aldrin < 0.25 ﬂg/L Methoxychlor < 1.3 »
Heptachlor Epoxide --- (8/L Chlordane --- P
Dieldrin < 0.63 g/L  Toxaphene --- |
- A . ol
Mirex < 2.5 oy
VOLATILE ORGANICS
-
1,1,2-trifluoro-
1,2, 2-trichloroethane g /L 1, 1,2-trichloroethylene P
= Chloroform ﬂg/L Dibromochloromethane >
1,1, 1-trichloroethane » g/L Bromoform Ly
* Carbon tetrachloride _8/L 1, 2-dichloroethane »
Bromodichloromethane g/L 1,1,2,2-tetra-
- i /1 chloroethylene . A
- HERBICIDES
2,4-D < 6.3 : /L 2,4,6-TP (Silvex}) < 8, 3 .

Note: In this case units of 4 g/L =.,g/Kg=

recycled paper
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. swaier - Stauffer Chemical Company -

~ Westport. Connecticut 06880 / Tel. (203} 222-3000Q + Cable 'Slautchem’” .
| April 25, 1979 T
RECTIVE
| AP RO V) L
Interagency Task Force on Hazardous Waste OFEICE OF ‘
Room 608 ; t
50 Wolf Road GENERAL COUNSE?
Albany, New York 12233 i
Attention: Mr. Peter Millock
Dear Mr. Millock: il

In response to ynur telephone ingquirv of April 16, 1979 and subsequent letter
of April 18, 1979, regarding the Upper Mountain Road Dumpsite, Stauffer il
Chemical Company offers the following:

1. What is the location of the Upper Mountain Road Dumpsite?

To the best of our knowledge this site is a 100 foot wide strip,
averaging 200 feet west of and parallel to Cleghorn Drive, -
boLnded on the south by Upper Mountain Read and bounded on the -
north approximately by Escarpment Drive. ~
R 2. Who owned the site when Stauffer used it? il

Niagara Smelting, a Stauffer subsidiary, used the Upp>r Mountain

Road NDumpsite from 1930 to 1946. Stauffer Chemical Cumpany nsed il
the U'pper Mountain Road Dumpsite from 1946 until 1952. During

these periods it {s our belief that the property was vwned by a

Mrs. Whittaker, address. unknown. ﬁ

Who owns the site now? .

The site is presently a subdivision, having various personal real
B estate owners. Names and addresses should be available from the -
<town of Lewiston. _
' -

3. Did any of the waste disposed h. Stauffer contaln anv of Lhe fel-
lowing: fluorides, phenols, nitrates, cyanides, sulfates and “
chlorides? .
To the best of our knowledye [luorides, phenols, nitrares and ;
cyanides were not contained In any of the wastes disposed ol by ﬁ

Stauffer.

&
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Interagency Task Force on Hazardous Waste -2- 4/25/79

The scrap sulfur and cinders from coal-fired boilers disposed
at the site may have been contributors to the sulfates.

The cell parts, graphite and concrete may have had minor amounts
of adhering chlorides and sulfates. The silicon, zirconium and
titanium sands (oxides) may have contained adhering chlorides.

It is worth noting that the Upper Mountain Recad Dumpsite was
not controlled by Stauffer Chemical Company and anyone may have
dumped there.

4, Is the location of site #62 in the Interagency Task Force on
Hazardous Waste Draft Report correct?

No. The site is the Upper Mountain Road Dumpsite and should be
located as described in the response to question #1. See attached
Figure 2.

Is the Upper Mountain Read Dumpsite thenorthern excavation of the
Love Canal?

Yes.

‘ 5. What is the location of the PASKY site used by Stauffer Chemical
Company?

The State Power Authoritv Site used by Stauffer is not the site
designated as #79 in the Interagency Task Force Draft Report. The
site is located north of the Power Authority Forebay and is shown
on attached Figure 2.

If we can be of further assistance or provide additional information, please
contact us.

Sincerely,

- J?’/Maﬁéa

D. Muraoka
Administrator
Environmental Control

DM/d1h
Att.,
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