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Errata

Airco Carbon is currently owned by Carbon Graphite Group.
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1. EXECUTIVE SUMMARY

1.1 SITE BACKGROUND

The SKW Alloys, Inc. landfill (SKW Alloys) site is located on
Witmer Road in the City of Niagara Falls, New York. The 62-acre site
was formerly owned by the U.S. Vanadium Corporation from 1920 to 1964.
In 1964, Pittsburgh Metallurgical Company (now Airco, Inc.) purchased
the property. In 1979, SKW Alloys, Inc. bought the Airco Alloys
division of Airco, Inc., obtaining the western 37 acres of the
property. (Airco Carbon retained the eastern 25 acres of the original
62-acre site.) The 62-acre site has been used by SKW Alloys, Inc.;
Airco Carbon; and former owners to dispose of ferrochrome silicon
alloy dust, ferromanganese slag, ferrochrome silicon slaq, ferro-
silicon dust, calcium hydroxide, and miscellaneous refuse including
but not Timited to old machinery and raw materials. The portion of
the site owned by Airco Carbon contains a landfill which is currently
active and operating under a New York State Department of Environmen-
tal Conservation (NYSDEC) permit.

This eastern 25-acre portion of the site (owned by Airco Carbon)
exhibits approximately 30 feet of relief from landfill waste. Lime
slag is evident on this and the adjacent Ni.agara Mowhawk Power
Corporation right-of-way. Surface water, in drainage ditches at the
base of this landfill area, had a white milky appearance at the time
of the Ecology and Environment, Inc. (E & E) site inspection.
Substances reportedly landfilled by Airco include brick, coke,
concrete, carbon fines, and graphite plant waste.
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The Skw Alloys Property occupies approximately 37 acres
consisting of 4 Currently active landfin (operating under NYSDEC
permit) arega comprising approximately 5 acres, and the surrounding
grounds and bui]dings.' The site exhibits 1ittle relief except at the
Tandfill area which rises 25 to 30 feet above the adjacent Tand
Surfaces. Additionaiiy, various waste piles on Site exhibit up to 20

E & E personne] to conduct 3 physical inspection of the site in
support of this investigation. Prior to the inspection, all available
state, federal, and municipal files Were reviewed, and individuals
having knowiedge-of the site were contacted. The site inspection
Consisted of a walk-over survey around the perimeter and into adjacent
areas of the site. Of interest to the inspect jon were:

0 Overall site conditions; and
0 Determination of former waste disposal areas.

1.3 ASSESSMENT

rounding grounds Were maintained in Poorer condition, Waste piles of
metal, woodchips and scrap, and baghouse dust were noted at various
Tocations throughout the site. Piles of mixed raw materials inciuding
wood chips and steel turnings, dparently removed from the plant
facility, also were noted during the site inspection, On the Airco,
Inc., property, uncovered construction debris and carbon waste was
noted. 1In addition, the Niagara Mohawk Power Corp. Property and the
Airco Property contained Time slag piles.

1.4 HRrs SCORE
A preliminary aplication of the Hazard Ranking System (HRS) was
made to quantify the risk associated with this site, As the Phase I



investigatibn ijs 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:

o 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).

o Sgg reflects the potential for harm from substances that
can explode or cause fires.

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 = 13.31 (Sgy = 22.45; Sgy = 5.09; Sp = 0)
Sgg = not scored
Spc = 50.00

recycled paper ecology and env
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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 SKW
Alloys, Inc. landfill site. This initial investigation consisted of a
detailed file review of available infofmétion and a site inspection.
This evaluation includes both a narrative description and preliminary
HRS score. The investigation at this site encompassed the entire 62-
acre site and the Niagara Mohawk right-of-way where industrial wastes
allegedly had been disposed of from 1920 to the present.

2-1




3. SCOPE OF WORK

The Phase I effort involved:

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

private files;
0o Interviews with individuals with knowledge of the site; and
0 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. Private files which were reviewed are
maintained by SKW Alloys, Inc., at the Highland Avenue, Town of
Niagara facility. Items reviewed were:

o Groundwater and EP Toxicity sample analysis; and
o Engineering reports.

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 August 26, 1987 and
January 25, 1989. During the inspection, Anthony Kruk, engineering

3-1



Table 3-1 (Cont.)

Niagara County Healith Department
10th and East Falls Street, Nlagara Falls, New York, 14302
Telephone Number: (716) 284-3128
Contact: Michael Hopkins
Dates Contacted: May 1, 1987
Information: Site ownership and history
Site operations and reasons for suspected
contamination
Correspondence concerning site
Groundwater use

City of Niagara Falls )

Utilities Department, Division of Water

Buffalo Avenue and 53rd Street, Niagara Falls, New York
Telephone Number: (716) 278-8248

Date Contacted: June 15, 1987

Information: Well water usage

Town of Nlagara Water Department

7105 Lockport Road, Niagara, New York
Telephone Number: (716) 297-2150
Contact: Dean Brown

Date Contacted: June 15, 1987
Information: Well water usage

City of Niagara Falls, Parks Division
Hyde Park, Niagara Falls, New York
Telephone Number: (716) 278-8341
Date Contacted: June 15, 1987
Information: Surface water usage

SKW Alloys, Inc,.

3801 Highland Avenue

Niagara Falls, New York

Telephone Number: (716) 285-1252

Contact: Anthony Kruk

Date Contacted: August 26, 1987

Information: Site history, background information,
groundwater analysis results, engineering
reports
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4. SITE ASSESSMENT

4.1 SITE HISTORY

The SKW Alloys, Inc. Tandfill site on Witmer Road in the City of
Niagara Falls, New York was owned by the Vanadium Corporation of
America from 1920 to 1964. During this period, Vanadium Corporation
disposed of between 350,000 and 594,000 tons of brick, wood, ash, cal-
cium hydroxide, and iron alloy slags on the 62-acre site. Most of
this disposal allegedly occurred on the eastern 25 acres which is now
owned by Airco Carbon and on a right-of—Way owned by the Niagara
Mohawk Power Corp. (Niagara County Health Department [NCHD] 1984).

The 62-acre site was bought by Pittsburgh Metallurgical Company
in 1964. This company subsequently changed its name to Airco, Inc.,
and continued to dispose of similar classes of wastes on the property.
Airco, Inc. installed baghouse collectors at their plant in 1971 and
began to dispose of slurried dusts on the property, principally in the
area currently owned by Airco Carbon. Storage and/or disposal of
various materials such as coke, brick, concrete, carbon fines, and
graphite plant waste occurred on the property currently owned by SKW
Alloys (NCHD 1984).

In 1979, SKW bought the Airco Alloys division of Airco, Inc. and
acquired the western 37 acres of the Witmer Road Tandfill property,
while Airco Carbon retained the eastern 25 acres of the property. SKW
obtained a NYSDEC permit for operation of a solid waste disposal site
at their Witmer Road property in 1980. Under -this permit SKW disposes
of ferrochrome silicon alloy and ferrosilicon alloy baghouse dusts
generated at their Niagara Falls facility located at 3801 Highland

4-1
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Avenue. These dusts are slurried with water before landfilling. A
leachate collection system has been installed for the landfill.

Once collected, leachate is used to slurry fresh batches of bag-
house dust. Several monitoring wells are located around the SKW and
adjacent properties. These wells are sampled quarterly and analyzed
" for total dissolved solids (TDS), chemical oxygen demand (COD), total
organic carbon (TOC), barium, chromium (total and hexavalent), iron,
manganese, silica, and zinc. Specific conductance and pH measurements
are also taken on the samples. SKW's NYSDEC permit has expired and
they are currently operating on an extension until a decision is made
regarding renewal (Kruk 1987, NYSDEC 1986, NCHD 1984, Snyder 1980).

In 1984, the Radian Corp. analyzed samples of solid waste
collected at the SKW Alloys facility. These samples consisted of
ferrosilicon emission control dust, ferrochrome silicon emission
control dust, and ferrosilicon slag. The analysis showed 14 mg/L for
chromium in the ferrochrome silicon emission control dust. This value
js above the 5 mg/L maximum contaminant concentration for the Resource
Conservation and Recovery Act (RCRA) hazardous waste characteristic of
EP Toxicity. A value of 2 mg/L was obtained for selenium, which is
above the 1 mg/L maximum contaminant concentration for RCRA hazardous
waste characteristic, EP Toxicity (Radian Corp. 1984).

4,2 SITE TOPOGRAPHY »

The SKW site is located on the Tonawanda Plain approximately 1
mile northwest of the Niagara River in the City of Niagara Falls, New
York. The river gorge represents the most topographic relief in the
area, running in a south-north direction and rising approximately 250
feet near the vicinity of the site. This site is Tocated 3 miles
south of the Niagara Escarpment and the area is characterized by very
Tow relief, Lake Ontario is located approximately 12 miles to the
north (USGS 1980).

The site elevation is approximately 600 feet above mean sea
level, and is not in a floodplain. The nearest wetland is approxi-
mately 2.5 miles to the north of the site (NYSDEC 1987). The site is
located in the highly industrialized northern area of the City of



Niagara Falls. Residential areas occur 0.5 mile west of the site and
New York Power Authority power lines bound the site to the south (USGS
1980).

Groundwater was used for drinking purposes by four families
approximately 0.25 mile north of the site (Hopkins 1987). These homes
were connected to a water line during January 1987 (Aungst 1988).

a

4.3 SITE HYDROLOGY
4.3.1 Regional Geology and Hydrology

The geology of the Niagara Falls area is well understood because
of its simplicity and because of the excellent exposures of bedrock
along the Niagara River gorge and the Niagara Escarpment.

The overburden in the Niagara-Falls area is relatively thin.
Three types of unconsolidated deposits are present. The lowermost ‘is
glacial till and regolith, an unsorted mixture of boulders, clay, and
sand deposited by glaciers, which directly overlies the bedrock. This
is covered by clays, silts, and fine sands of lacustrine origin.

These are the surface soils throughout most of the region. In
isolated spots, sand and gravel deposits are found above the
lacustrine soils. These were deposited by glacial melt streams and by
wave action of the larger ancestors of the Great Lakes.

The bedrock 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, and extending
almost to Erie County, is directly underlain by the Lockport Dolomite.
The Clinton and Albion groups underlie the Lockport but crop out only
along the escarpment and in the gorge of the Niagara River. These
units are underlain by the Queenston shale. This unit is the upper-
most bedrock unit under the plain north of the escarpment.

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

ties.

ary e e
recycled paper . . .
é‘:"-i}!{‘%;z} AT enYIFonment



The bedding joints, which transmit most of the water in the Lock-
port, are frdctures along prominent bedding planes which have been
widened up to 1/8 inch by solution of the rocks. These joints extend
several miles thus 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 gypsum 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
groundwater conditions is found deeper in the bedrock, where at least
seven different permeable zones have been identified. These zones are
surrounded by impermeable bedrock and are not likely hydraulically
connected (Johnston 1964).

4,3.2 Site Geology and Hydrogeology

Soil conservation survey reports and results of several onsite or
nearby boreholes were used to describe the site geology and hydrogeo-
logy. The soil at this site is Odessa silty clay loam of the Odessa-
Lakemont-Ovid association. This is a poorly drained, fine textured
soil that is predominantly reddish in color. The underlying bedrock
is the Lockport Dolomite (Higgins et al. 1972).

Specific soil information is available from subsurface soil
boring logs. These borings indicate that the overburden consists of:

o Dense loamy glacial till with an extreme range in texture,
from clay and silt to gravel and occasional boulders. This
material ranges from 0.6 to 7 feet thick and directly overlies
the bedrock;



0 Water sorted stratified sediments which are characterized by a
mixture of dolomitic rock fragments and overlying clay. This
layer is found between the overlying clay and glacial till;

o A silty-clay lake sediment with a thickness varying from 2 to
12.5 feet containing fine silt lenses and vertical dessication
cracks; and

o Fill with a thickness ranging from 1.3 to 9 feet. This fill
consists primarily of slag, cinders, and fly ash (Spears
1978).

Site hydrology information is available from monitoring wells and
piezometers installed on site. The following information was obtained
by these groundwater studies:

o Bedrock is encountered at various depths ranging from 11 feet
to 24 feet;

o A natural perched water table exists above the silty clay
layer during most of the year. This water table may be
encountered as little as 3 feet below ground surface;

o The permanent groundwater table is Tocated approximately 20
feet below ground surface. Groundwater flow is expected to be
to the southwest (SLC Consultants 1987).

For purposes of HRS scoring, the Lockport Dolomite is considered
the aquifer of concern. This aquifer is expected to be encountered
from 10 to 25 feet below land surface. The permeability of the Lock-
port Dolomite depends on fracturing, weathering, and solutioning of
the bedrock beneath the site (Johnston 1962).

4.3.3 Hydraulic Connections

As discussed above, the aquifer of concern at this site is the
Lockport Dolomite bedrock aquifer. The Lockport can be divided into
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two zones on the basis of water-transmitting properties. The upper 10
to 25 feet of rock is a moderately permeable zone that contains rela-
tively abundant bedding planes and vertical joints enlarged by disso-
lution of dolomite and abundant solution cavities left by dissolution
of gypsum. These zones are more than likely hydraulically connected.
The remainder of the formation contains low to moderately permeable
bedding planes of which as many as seven may be major water-bearing
zones that are surrounded by fine-grained crystalline dolomite. These
zones are probably not hydraulically connected. The Lockport group
outcrops along the Niagara Gorge approximately 1 mile northwest of the
site. Groundwater in bedding planes discharges from the bedrock at
this outcropping. The bedrock aquifer is thus hydraulically connected
to the Niagara River.

The seasonal shallow perched aquifer is likely not connected to
the bedrock aquifers due to confining soil layers of silty clay
(Johnston 1962).

In order to determine the occurrence and direction of groundwater
movement below the SKW Alloys site, measurements of the depth to the
water were taken at both the shallow and deep wells on site. Based on
average measured water elevations of five deep wells on site for the
period February 19 through May 8, 1987, an isopotential contour map
was constructed (Snyder 1980). This isopotential map indicates that
the net flow of groundwater in the deeper till-bedrock aquifer is
toward the south to southwest, with a pronounced low in the southwest
corner of the property. This observation is also consistent with
depth-to-bedrock data, and is suggested to reflect the intersection of
geologic joints or fissures, or a nearby industrial pumping well.
Shallow well data indicate that the perched groundwater within the
silty clay overburden mimics the direction of movement in the lower
layers (Snyder 1980).

4.4 SITE CONTAMINATION

Two classes of waste disposal have occurred on the SKW Alloys
site. From 1920 to 1964, Vanadium Corporation disposed of between
350,000 and 594,000 tons of brick, wood, ash, calcium hydroxide, and
iron alloy slags. A majority of this disposal may have occurred on
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the adjacent Airco Alloys property. Currently, SKW Alloys disposes of
slurried baghouse dust in a NYSDEC-permitted landfill on the site. EP
toxicity analyses of these dusts indicate high concentrations of
selenium at 2 mg/L, total phenols at 0.36 ug/L, and chromium at 14.0
mg/L. The dusts, therefore, fail the test for EP Toxicity because
chromium and selenium are above the RCRA Tisted maximum concentra-
tions. Up to 102,000 tons of dust have been disposed of at this site
to date (NYSDEC 1986).

Groundwater monitoring wells surrounding the site are sampled
quarterly. Samples are analyzed for pH, conductivity, TDS, COD, and
TOC. Additionally, the metals barium, chromium, iron, manganese, sil-
jcon, and zinc are measured annually (NCHD 1984). Monitoring wells
Tocated in the southwest section of the landfill are considered down-
gradient based on subsurface hydrogeologic investigations (Snyder
1980). The most recent sampling report (April 15, 1987) indicates
that downgradient wells exceeded New York Class GA drinking water
standards for iron, manganese, and hexavalent chromium. Upgradient
wells also exceeded standards up for iron and manganese (SLC
Consultants 1987). These data indicate a release of chromium to the
groundwater from the SKW landfill or the adjacent Airco landfill.

recycled paper 4‘7 eeology and environmen



5. PRELIMINARY APPLICATION OF THE HAZARD RANKING SYSTEM

5.1 NARRATIVE SUMMARY

The SKW Alloys site, located on Witmer Road, covers approximately
62 acres in the Town of Niagara, Niagara County, New York and is
located approximately 1.5 miles east of the Niagara River Gorge. Gill
Creek is located approximately 1 mile to the west. The Lewiston
Reservoir is located approximately 1 mile to the northeast just north
of the Reservoir State Park. The area surrounding the site is
essentially flat lying with the exceptfoﬁ of the Niagara Gorge to the
west and the Niagara Escarpment approximately 3 miles to the north.

Vanadium Corporation of America used this site, including the
Airco Carbon property, to dispose of ferrochrome silicon slag,
ferromanganese slag, calcium hydroxide, old machinery, demolition
debris, and raw materials from 1920 to 1964. Airco Alloys also used
this site for disposal of similar industrial wastes from 1964 to 1979.
SKW Alloys, Inc. bought the Airco Alloys production facility and the
western 37 acres of the facility in 1979 and currently landfills
slurried ferrochrome silicon and ferrosilicon baghouse dusts under a
NYSDEC permit.

The exact quantity of wastes is difficult to determine but it is
believed to be in excess of 102,000 tons.

According to tests conducted by Radian Corporation and SLC Con-
sultants between 1979 and 1987, the groundwater was found to be con-
taminated with elevated levels of chromium, manganese, barium, and
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iron, and the facility wastes failed EP Toxicity tests for selenium
and chromium.

- The site is located in the Town of Niagara in the northern,
industrialized section of the City of Niagara Falls. A residential
area is approximately 0.5 mile to the west. Approximately 58,299 peo-
ple live within 3 miles of the site. Groundwater was used for
drinking water purposes by four households within 0.25 mile of the
site. These homes were connected to a water 1ine during January 1987
(Aungst 1988).
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FIGURE 1
HRS COVER SHEET

Facility Name: SKW Alloys, Ince

Location: Witmer Road, Nlagara Falls, New York
EPA Region: il -
Person(s) in Charge of Facility: Anthony H, Kruk, Manager - Maintenance and Engi-

neering, SKW Alloys, Inc.; Suzette Kosikowski,

Environmental Supervisor, Carbon Graphite Group

Name of Reviewer: Dennis Sutton Date: September 15, 1987

General Description of the Facility:

(For example: landfill, surface impoundment, pile, container; fypes of hazardous
substances; location of the facility; contamination route of major concern; types of
information needed for rating; agency action; etc.)

The SKW Alloys, Inc. site occupies 62 acres located on Witmer Road, Town of
Niagara. The site contains ferrochrome silicon siag, ferrochrome silicon alloy
dust, ferromanganese slag, ferro silicon dust, calcium hydroxide and miscel laneous
refuse. The 25=acre portion of the site owned by Airco Carbon contains a landfill
currently permitted by NYSDEC. The SKW Alloys property occupies 37 acres including
a 5-acre NYSDEC permitted landfill, buildings, and surrounding grounds., The area
Is primarily industrial with private residences fo the west,

it has been reported that in addition to industrial wastes, old machinery and raw
material had been placed on site in a random manner before the construction of the
current landfill,

The primary concern Is migration of contaminants found in the groundwater on site.
The groundwater flow appears to be toward the Niagara River, 1,5 miles to the west,
There is also a possibility of soil contamination from the waste landfilled,
Airborne dust could be a potential problem caused by the lime slag piles on site
and the use of the area by dirt bikers and ATVs,

Scores: Sy = 13.31 (Sgw = 22,45 Sgy = 5409 55 =0 )
SFE = Not scored
Soc = 50,00
D1773
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Ground Water Route Work Sheet

. Assgigned Value Multi- Max. Ret.
Rating Factor (Circie One) plier Score Score | (Section)
El Observed Release 0 @ 1 45 45 3.1
if observed release is given a score of 45, procaed to line E
If observed release is given a score of 0, proceed to lina @
@ Route Charactaristics , 3.2
Depth to Aquiter of 0t 2 3 2 8
Concern
Net Precipitation 01 23 1 3
Permeability of the 01t 23 1 3
Unsaturated Zone
Physical State 01 2 3 1 3
Total Route Characteristics Score 18
Containment ‘@ 1 2 3 1 3 3.3
[‘] Waste Characteristics 3.4
Toxicity/ Persistence 0 36 91215 118 18
Hazardous Waste 01t 2 3 4 586 7 1 8 8
Quantity .
Total Waste Characteristics Score 26 28
E‘ Targets 3.5
Ground Water Use Q @ 2 3 3 1 9
-Distance to Nearast 0 4 6 8 i 10 40
Waeil/Popuiation 12 18 18 20
Served 24 30 32 35 40
Total Targets Score 19 49
B it ine is 45, multiply x [& x [E '
If line is 0, muitipty [2] x x [4 x [§ 12,870 | 57,330
Divide line [6] by 57,330 and muitiply by 100 Sgw= 22.45

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surfacs Water Route Work Sheet

Assigned Value Muiti- Max. Ref.
Rating Factor {Circie One) pller Score Score | (Section)
[ 'observed Release @ 45 1 0 45 4.1

It obsearved release is given a value of 45, proceed to line [ﬂ
It observed release is given a value of 0, proceed to line E]

@ Route Characteristics 4.2
Facllity Slope and Intervening 1.2 3 1 . 3
Terrain @ 0
1-yr. 24-hr. Rainfall 0 1 @ 3 1 2 3
Distance to Nearest Surfacs 3 2 8
Water 2
Physical State 01 20Q 1 3 3
Total Routs Characteristics Score 7 15
@ Containment 0 1 2 @ 1 3 3 4.3
E Waste Characteristics . 4.4
Toxicity/Parsistence 0 3 8 912.15(8 1 18 18
Hazardous Waste 0123458 7 1 8 8
Quantity
Total Waste Characteristics Score 26 26
[53 Targets 45 .
Surface Water Use 0 1 3 3 6 9
Distancs to a Sensitive 1 2 3 2 0 8
Environment ’
Population Served/Distance @ 8 8 10 1 0 40
to Water intake 16 18 20
Downstream 35 40
Total Targets Scors 6 55
[8]" if line is 45, muitiply [1] x [ x [5]
it tine [7] 1s 0, muitiply [2] x [3] x [4] x [§] 13,276 | 84,350
Divide line [§] by 64,350 and muitiply by 100 Sew= 5.09
FIGURE 7

SURFACE WATER ROUTE WORK SHEET

5-6 SR
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Alr Route Work Sheet

' Assigned Value Muiti- Max. Ref.
Rating Factor (Circie One) plier Score Score | (Section)
[ observed Retease ) a5 1| 5 as 5.1
Date and Location:
Sampling Protocoi: B
It line is 0, the Sy = 0. Enter on line [5].
it line [1] Is 45, then procsed to line &l.
@ Waste Characteristics » 5.2
RAeactivity and g1 23 1 3
Incompatibility
Toxicity 01 2 3 3 9
Hazardous Waste G 1 23 458 7 38 1 8
Quantity
Total Waste Characteristics Scors 20
@ Targets 5.3
Popuiation Within } 0 9121518 - 1 30
4-Mile Radius 212427 0
Distance to Sensitive 01 2 3 2 8
Environment
Land Uss 0 1 23 1 3
Total Targets Score 39
[ Muitioly 1] x 2] x (3 35,100
B owide line by 35,100 and muitiply by 100 Sa= 0
FIGURE 9

AIR ROUTE WORK SHEET

5-7




s s?

Groundwater Route Score (Sgy) 22.45 504,00

Surface Water Route Score (Sgw) 5.09 25.91
Alr Route Score (Sa) 0

2.+ s2, +s3 ///////// 529.91

V2, + 82, +ss /////// 23.02

13.31

2 2 2/ ee o
\.fsw+ssw+sa 173 =Sy=

v

FIGURE 10
WORKSHEET FOR COMPUTING Sy,

5-8




Fire and Explosion Work Sheet Not Scored
: Assigned Value Muiti- Max. Ref.
Rating Factor (Clrcie One) plier Score Score | (Section)
Containment 1 -3 1 3 7.1
E Waste Characteristics 7.2
Diract Evidenca 0 3 1 3 "
" Ignitability 0 123 1 3
Reactivity 0 1 23 1 3
Incompatibiiity 0 1 2 3 1 3
Hazardous Waste 0 123 4528 7 8 1 8
Quantity
Total Waste Characteristics Score 20
@ Targets 7.3
Distancs to Nearast g 12 3 4°5 1 5
Population
Distancs to Nearest 0 1+ 2 3 1 3
Building '
Distancs to Sensitive 0 1 2 3 1 3
Environment
Land Use a 2 3 1 3
Popuiation Within 0t 23 4 5§ 1 5
2-Mile Radius
Buildings Within 0123 435 1 5
2-Mile Radius
Total Targets Score 24
E Muitiply X @ X @ 1,440
@ Divide lins E by 1,440 and multiply by 100 SFE =

Not scored

FIGURE 11

FIRE AND EXPLOSION WORK SHEET

5-9




Direct Contact Work Sheet

Assigned Value "Multi- Max. Ref.
Rating Factor (Circle One) plier Sccre. Scora | (Section)
Observed Incident ©) 48 1 | g 45 8.1
i line is 45, proceed to line [2]
It line Is Q, proceed to line [2]
Accessibility ‘ 01203 1| 3 3 8.2
Containment ] @ 1 {15 15 8.3
E Waste Characteristics
Toxicity 0120 5 |15 15 8.4
El Targets 8.5
Population Within a 0123@s 4 16 20
1-Mile Radius
Distancs to a @ 1 23 4 0 12
Critical Habitat
Total Targets Score 16 32
] it tine is 45, muitipty x @ x B
It line is 0, muitiply x x & x [& 10,800 21.600
Divide line @ by 21,600 and muitiply by 100 Spc = 50 00

FIGURE 12

DIRECT CONTACT WORK SHEET

5-10
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DOCUMENTATION RECORDS
FOR
HAZARD RANKING SYSTEM

Instructions: As briefly as possible summarize the information you used to assign the

T score for each factor (e.g., "Waste quantity ='4,230 drums plus 800 cubic
yards of siudges"). The source of {nformation should be provided for each
entry and should be a bibllographic-type reference. Include the }ocation
of the document,

Facllity Neme: SKW Al loys Corp.
Location: Witmer Road

Date Scored: September 9, 1987
Person Scoring: Dennis Sutton

Primary Source(s) of Information (e.g., EPA region, state, FIT, etc.):
NYSDEC Region 9 files, Buffalo, New York

Niagara County Health Department Files, Niagara Falls, NY
SKW Alloys Corp. files, Niagara Falls, NY

Factors Not Scored Due to Insufficient information:

Comments or Qualifications:

Fire and Explosion score not computed as site has not been declared a fire hazard
by a fire marshal,

: D1773
5 = l l gy and environment

recycled paper ecolog:



GROUNDWATER ROUTE

1. (OBSERVED RELEASE

Contaminants detected (3 maximum):
Hexavalent Chromium
I ron
Manganese
Rationale for attributing the contaminants to the facility:

Downgradient wells have higher contaminant levels than upgradient wells
Ref., No, 11

2. ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Name/description of aquifer(s) of concern:

Lockport dolomite
Ref. No., 6

Depth(s) from the ground surface to the highest seasonal level of the saturated zone
[water table(s)] of the aquifer of concern:

Approximately 25 feet
Ref, No, 12

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

Approximately 25 feet; landfill Is placed on ground surface
Ref. No. 2

Net Precipitation

Mean annual or seasonal precipitation (list months for seasonal):

31 inches/year
Ref. No, 1

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

27 inches/year
Ref, No. 1

Net precipitation (subtract the above figures):

4 inches/year

01773
5-12



Permeabi !l ity of Unsaturated Zone

Soil type in unsaturated zone:

Odessa-Lakemont=-Ovid Association
Ref, No. 5

Permeabi lity associated with soil type:

1073 +o 10~/ cm/sec
Ref, Nos. 1 and 5

Physical State

Physical state of substances at time of disposal (or at present time for generated
gases): ..

Dust and lsachate siurry
Ref, No, 3

» 3. CONTAINMENT
Contalinment

Method(s) of waste or leachate containment evaluated:

Leachate collection system
Ref, No. 3 ..

Method with highest score:

Landfill surface encourages ponding; no run-on control
Ref, Nos, 1 and 2

4, WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:
Phenols
Hexavalent Chromium
Selenium
Ref, Nos, 11, 15

Compound with highest score:

Hexavalent Chromium
Ref, No. 16

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a
containment score of 0 (glve a reasonable estimate even if quantity is above
max imum) ¢

102,000 tons
Ref. No, 14

Basis of estimating and/or computing waste quantity:

Ref. No. 14
recycled paper eeclogy and environment

5-13
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3.

TARGETS

Groundwater Use

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:

Commercial
Ref, Nos, 7 and 18

Distance to Nearest Well

Location of nearest well drawing from aquifer of concern or occupied building not
served by a public water supply: >

None
Ref, Nos, 7 and 18

Distance to above well or building:

NA

Population Served by Groundwater Wells Within a 3-Mile Radius

ldentified water-supply well(s) drawling from aqUIfer(é) of concern within a 3=-mile
radius and popuiations served by each:

None
Ref, Nos., 7 and 18

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

NA
Ref., No. 7

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

Less than five people
Ref. No. 18

D1773
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SURFACE WATER ROUTE

2Q

OBSERVED RELEASE

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

None detected

Rationale for attributing the contaminants to the facility:

ROUTE CHARACTERISTICS

Facility Slope and intervening Terrain

Average slope of facility In percent:
0.5%
Ref., No, 13
Name/description of nearest downslope surface water:

Niagara River
Ref. No. 13

Average slope of terrain between facility and above-cited surface water body In
percent:

1.3%
Ref. No. 13
Is the facility located either totally or partially in surface water?

No
Ref, No. 13

Is the facility completely surrounded by areas of higher elevation?

No
Ref, No, 13
l-Year 24-Hour Rainfall in inches
2.5
Ref, No. 1 B

Distance to Nearest Downslope Surface Water

1.5 miles
Ref., No. 13

D1773
TGCVC]ed Dacer 5-15 z=<‘{>ifa£}f ZE??{E environment



3.

.

5

Physical State of Waste

Solid, sludge
Ref. Nos. 2, 3, 14

CONTATNMENT

Containment

Method(s) of waste or leachate containment evaluated:

Landfill, piles
Ref. Nos. 1 and 2

Method with highest score:
No liner
Piles not covered
Ref. No. 1

WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:
Hexavalent Chromium
Selenium
Phenolis
Ref., Nos, 11, 14, 15

Compound with highest score:

Hexavalent Chromium
Ref. No, 16

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a

containment score of 0 (give a reasonable estimate even If quantity is above
max {mum) :

102,000 tons
Ref. No. 14

Basis of estimating and/or computing waste quantity:

Ref., No. 14

TARGETS

Surface Water Use

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

Recresation
Ref. No. 7

5-16
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Is there tidal Influence?

NA
Ref. No., 13

Distance to a Sensitive Environment

Distance to S-acre (minimum) coastal wetland, if 2 miles or less:

NA
Ref. No. 13

Distance to 5-acre (minimum) fresh-water wetland, {f | mile or less: -
NA
Ref. No. 13

Distance fo critical habitat of an endangered species or national wildlife refuge,
if 1 mile or less:

NA
Ref. No. 10

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or 1 mile
(static water bodies) downstream of the hazardous substance and popuiation served by
each i{ntake:

NA
Ref, No. 7

Computation of land area irrigated by above-cited intake(s) and conversion to popuia-
t+ion (1.5 peoplie per acre):

NA
Ref. No. 7

Total popuiation served:

0
Ref. No. 7

Name/description of nearest of above water bodies:

NA
Ref. No. 7

Distance to above-cited Intakes, measured in stream miles:

NA
Ref. No. 7

D1773
5'1 7 erology and envirenment



AIR ROUTE

Te

2,

OBSERVED RELEASE

Contaminants detected:

None detected

Date and location of detection of contaminants:

NA; none detected.

Methods used to detect the contaminants:

HNu photoionizer; none detected.

Rationale for attributing the contaminants to the site:

NA; none detected.

WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

NA

Most incompatible pair of compounds:

NA

Toxicity

Most toxic compound:

Hexavalent chromium
Ref, No., 16

Hazardous Waste Quantity

Total quantity of hazardous waste:

102,000 tons
Ref. No. 14

Basis of estimating and/or computing waste quantity:

Ref. No. 14

5-18
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3

TARGETS

Population Within 4-Mile Radius

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

0 Yo 4 nmi 0 to 1/2 mi 0 to 1/4 mi
3,540
Ref. No., 4

Distance to a Sensitive Environment

Distance to 5~acre (minimum) coastal wetland, if 2 miles or less:

NA; coast Is over 2 miles distant
Ref. No, 13

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

NA
Ref. Nos. 9 and 13

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

NA
Ref. No, 10

Land Use

Distance to commercial/industrial area, if 1 mile or less:

0.10 mile
Ref. Nos. 2 and 13

Distance to national or state park, forest, or wildlife reserve, If 2 miles or less:

1 mile
Ref. No, 13

Distance to residential area, If 2 miles or less:

1,500 feet
Ref, No, 13

Distance fo agricultural land in production within past 5 years, if | mile or less:

NA
Ref, Nos. 5 and 13

Distance to prime agricuitural land in production within past 5 years, if 2 miles

or less:

NA
Ref, Nos. 5 and 13

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

Natural Landmarks) within the view of the site?

No
Ref, Nos. 8 and 13

5-19
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FIRE AND EXPLOSI!ION

2,

Fire and explosion route has not been scored since the site has not been declared a

fire hazard by a fire marshall,
Ref. No. 7

CONTAINMENT

Hazardous substances present:
Hexavalent chromium, selenium, and phenols.
Ref. Nos. 11, 14, and 15

Type'of containment, if applicable

Landfill, piles.
Ref, Nos, 1| and 2

WASTE CHARACTERISTICS

Direct Evidence

Type of instrument and measursments:

NA

Ignitability

Compound used:

NA

Reactivity

Most reactive compound:

NA

Incompatibility

Most incompatible pair of compounds:

NA

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility:

102,000 tons
Raf. No, 14

Basis of estimating and/or computing waste quantity:

As stated on NYSDEC report
Ref. No. 14

5-20
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TARGETS

Distance to Nearest Population

0,01 mile
Ref, No., 13

Distance to Nearest Bui lding

0.01 mile
Ref. No. 13

Distance to a Sensitive Environment

-

Distance to wetlands:

>100 feet
Ref, No, 9

Distance to critical habitat:

>,5 mile
Ref., No. 10

Land Use

Distance to commercial/industrial area, if 1 mile or less:

500 feet
Ref. No. 13

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

1 mile
Ref. No. 13

Distance to residential area, if 2 miles or less:

1,500 feet
Ref, No, 13

Distance to agricultural land in production within past 5 years, if 1 mile or less:

NA
Ref, Nos. 5 and 13

Distance to prime agricultural land in production within past 5 years, if 2 miles or
less:

NA
Ref. Nos. 5 and 13

Is a historic or landmark site (National Register of Historic Places and National
Natural Landmarks) within the view of the site?

No
Ref. Nos. 8 and 13

Population Within 2-Mile Radius

34,035
Ref. No. 4

Buiidings Within 2-Mile Radius

12,824
Ref. No. 4

recycled paper ecology and envi
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DIRECT CONTACT

Te

5

OBSERVED INCIDENT

Date, location, and pertinent detalls of incident:

None observed

ACCESSIBILITY

Describe type of barrier(s):
The 62-acre site Is fenced and guarded; waste is not covered, Waste piles also -

occur on adjacent Niagara Mohawk Power Corp. right-of-way.
Ref, No, 17

CONTA I NMENT
Type of containment, if applicable:

Piles, landfill
Ref. Nos. 2, 3

WASTE CHARACTERISTICS

Toxicity

Compounds evaluated:
Hexavalent Chrome
Selenium
Phenols
Ref, Nos, 15, 11

Compound with highest score:

Hexavalent Chrome
Ref. No. 16

TARGETS

Population within one-mile radius

3,540
Ref. No. 4

Distance to c¢ritical habitat (of endangered species)

NA
Ref, No, 10

D1773
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REFERENCES

1¥ the entire reference Is not available for public review in the EPA regional flles on
this site, Indicate where the reference may be found:

Reference
Number

Description of the Reference

10

IR

12

Barrett, K.W., S.S. Chang, S.A. Hans, A.M., Platt, 1982, Uncontrolled
Hazardous Waste Site Ranking System Users Manual, Mitre Torporation.
Document Locatlon: Ecology and Environment, Buttalo, NY,

Ecology and Environment, inc., August 26, 1987, Site Inspection logbook
and photolog. Document Locatlon: Ecology and Environment, Buffalo,
NY.

Kruk, Anthony, Englineering and Maintenance Manager, SKW Alloys, Inc.,
August 1987, personal communication., Document Location: Ecology and
Environment, Buffalo, NY. '

Graphical Exposure Modellng System (GEMS) Volume 3, June 1987, Graphics
and Geodata Handl ing, prepared for the USEPA Office of Pesticides and
Toxic Substances Exposure Evaluation Dlvision, Federal Plaza, New York,
New York. Document Location: Ecology and Environment, Buffalo, NY.

Higgins, B.A., P.S. Puglia, R.,P. leonard, T.D. Yoakun, W.A. Wirtz,
1972, Soil Survey of Nlagara County, New York, USDA Soil Conservation
Service, UDocument Locailon: Ecology and tnvironment, Buffalo, NY.

Johnson, Richard H.,, 1964, Groundwater in the Niagara Falls Area, New
York, State of New York Conservation Uepariment, Waier Resources
Tommission, Bulletin GW-53, Document Location: Ecology and
Environment, Buffalo, NY,.

Hopkins, Michael, June 1987, personal communication, Niagara County
Health Department, Niagara Falls, New York. Document Location:
Ecology and Environment, Buffalo, NY.

Murtagh, Willlam, 1976, The National Reglster of Historic Places, U.S.
Department of the Interior, Mational Park service, washington, U.C.
Document Location: Ecology and Environment, Buffalo, NY.

New York State Department of Environmental Conservation (NYSDEC),
wetlands map, Document Locatlion: Region 9 files, Buffalo, New York,

Sn_ider, James, wildllfe blologist, personal communication, June 1987,
NYSDEC Region 9, Buffalo, New York, Document Location: Ecology and
Environment, Buffalo, NY,

SLC Consul tants/Contractors, lInc., June 1987, Groundwater sample
analysis results for SKW Alloys, Inc, Document Location: Ecology and
Environment, Buffalo, New York.

United States Geological! Survey, The Effect of Nlagara Power Project

on Groundwater Flow in the Upper PEFT of The LOCKporT Dojomite, Niagara
FaTTS Area, survey ReporT 86-4130, Document Locatlon: Ecology and
Environment, Buffalo, New York.

United States Geological Survey, 1980, Nlagara Falls and Lewiston,
New York quadrangles, 7.5-Minute Series (Topographic), Washington, DC.
Document location: Ecology and Environment, Buffalo, NY.
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Reference
Number

Description of the Reference

14

15

16

18

New York State Department of Environmental Conservation, Division of
Solid and Hazardous Waste, lInactive Hazardous Waste Disposal Report.,
Document Location: Ecology and Environment, Buffalo, NY,

Radian Corporation, November 6, 1984, Analytical Results of the solid
waste samples from SKW Alloys, Inc. Ferroalloy facility, Nlagara Falls,
NY. Document Location: Ecology and Environment, Buffalo, NY,

Sax, N. Irving, 1984, Dangerous Properties of Industrial Materials, 6th
ed. Document Location: tcology and Environment, Buffalo, NV,

Hopkins, Michael, December 1983, profile report, Niagara County Health
Department, Niagara Falls, New York., Document location: Ecology and
Environment, Inc., Buffalo, New York,

Aungst, Nancy, May 1988, pe}sonal commun ication, Project Manager, Hyde
Park Oversight, Ecology and Environment, Inc. Document location:
Ecology and Environment, Inc,, Buffalo, New York,
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Uncontrolled Hazardous Waste
~ Site Ranking System

. A Users Manual

Kris W. Barrett
S. Steven Chang
Stuart A. Haus
Andrew M. Platt

August 1982

MTR-82W111

SPONSOR:
U.S. Environmental Protection Agency
CONTRACT NO.:
68-01-6278

The MITRE Corporation
Metrek Division
1820 Dolley Madison Boulevard
McLean, Virginia 22102
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REFERENCE NO. 2
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‘_ ALLOYS’ INC. P O. BOX 368, NIAGARA FALLS, NEW YORK 14302 . IELEPHONE. 716 2851252

September 24, 1987

Mr. Dennis Sutton

Ecology and Environment, Inc.
195 Sugg Road,

P.0. Box D

Buffalo, New York 14225

Dear Mr. Sutton:

Enclosed is a copy of your letter (unsigned) dated September 16, 1987
referring to information gathered during your inspection on August 26,
1987 of our landfill site. We have taken the liberty of numbering your

listed information.

The following is submitted to clarify and/or correct this information:
Item #2 - The ground water wells on site are sampled every three months
and results are sent to NYSDEC Region 9, Buffalo, New York.

Item #3 - The leachate system on the landfill drains leachate into a main
sump. This leachate is then mixed with the baghouse dust to form a slurry

for disposal. o
Item #4 - SKW manufactured ferroalloys in forms such as ferrosilicon and

- ferrochrome silicon.

Item #5 - The generation of these products ferrosilicon (50% & 75%) and

- ferrochrome silicon by use of a submerged arc furnace produces dust of
various compositions.
Item #8 - Woodchips may have been stored on site at one time, neither the
site nor the landfill area have been used for disposal of metal scrap, wood
scrap or baghouse dust.
Item #9 - There is no metal scrap from plant processes. Metal scrap (iron and
steel) from repairs is sold to a metal scrap dealer.
Item #10 - Used oils (not solvents) and lubricants are placed in a holding
tank and transported from SKW by Speedi 0il for proper disposal or recycling.
Item #11 - Cleaning agents used in cleaning parts of various equipment are
handled by a firm called Safety Kleen.
Item #12 - Mixed spill material and piles of clean up from the plant have been
temporarily stored on plant site (not the landfill site) for periodic removal
and disposal to an independent controlled landfill.
Item #14 - Airco Alloys used the site from 1964 to 1979. The Airco Alloys
plant site was previously owned and operated by Pittsburg Metallurgical Company.
Item #15 - SKW Alloys has used this site for landfill disposal from 1979 to
the present to dispose of the slurried dust waste.

5-35 (cont'd....)
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Mr. Dennis Sutton

Ecology & Environment, Inc.

These corrections should bring your letter up to date.

If you would

resubmit your letter at that time T will sign and date it per your request.
If there are any questions or any additions or corrections that you require

please call me.

Sincerely,

A.H. Kruk

Manager of Maintenance &
Engineering

Enclosure

AHK/ge

cc: J. Biles
T. Riscili
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GSC-TR8705

DRAFT
GRAPHICAL EXPOSURE MODELING SYSTEM
(GEMS)

USER'S GUIDE

VOLUME 1. CORE MANUAL

Prepared for:

U.S. ENVIRONMENTAL 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 CORPORATICN

6100 Chevy Chase Drive, Suite 200
Laurel, Maryland 20707

Submitted: February, 1987
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1. INTRODUCTICN

The Graphical Exposure Modeling System (GEMS) is an interactive
camputer system developed by General Sciences Corporation under the
auspices of the Modeling Section in the Exposurs Evaluation Division
(EED), Office of Toxic Substances (OTS) of the Environmental Protecticn
Agency (EPA). It provides a simple interface to environmental 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 components is shown in Figure 1-
1. The system is installed on the OTS VAX 11/780 computer in Research
Triangle Park, North Carolina, and is accessible through dial-up lines.

GEMS is being developed to support integrated exposure analyses at
OTS. 1Its purpose is to provide environmental researchers and analysts
with a set of sophisticated tools to perform exposure assessments of toxic
substances without requiring them to beccme 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
featuresiprovide users with great flexibility during the GEMS execution:

o ° HEIP commands - When you are - using. the GEMS system, you may Tnot
always have a user's manual readily available and/or you may need to
see the format and type of a coammand or an answer before you enter
it. Various HELP commands 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 model execution - GEMS is designed to guide
inexperienced users through the execution of selected models.
Default responses are usually available when you cannct 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 comprehensive guide to the use of GEMS
for personnel who have no specialized knowledge of computer programming.
However, a working knowledge of environmental modeling is necessary for
camplete and accurate use of the system.

5-40
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Since the last draft of the GEMS User's Guide, campleted in June,
1984, the GEMS system has gone through a number of - modifications and
enhancements. It is no longer feasible to hold all sections in one single
volune. 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
PCGEMS works in large part through interface with the OTS VAX 11/780 on
which GEMS resides, a user's guide for PCGEMS will be available in the near

future.

Volurme l: Core-Manual

This volume is a reference manual and introduction for first-
time users. JIn addition to Section 1 - Introduction, a functicnal
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 subseguently,
produce a map from the dataset. '

‘,pll

Volume 2: Modeling, K * .

" 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:  SESOIL, AT123D, SWIP, ENPART, TOX-SCREEN,
INPUFF, and ISC/GAMS. A user's manual for EXAMS II model will be
available later this year. ~ Refer to Section 2.2 for further
information.

Volume 3: Graphics and Geodata Handling

This volume contains two GEMS operations, Graphics and Geodata
Handling. The Graphics operation contains a variety of graphics
procedures which may be used to display results from modeling runs or
from datasets. The Geoddta 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

This volume contains descriptions of GEMS system-installed
datasets and two GEMS operations - File Management, and Utilities.
Refer to Section 2.4 for further information.
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in the northwestern part of the county near the
village of Youngstown. Three smaller areas also
occur.

This association makes up about 15 percent of the
county. About 32 percent of this is Rhinebeck soils,
10 percent is Ovid soils, and 9 percent is Madalin
soils. The remaining 49 percent consists of minor
soils.

The Rhinebeck soils are deep and are somewhat
poorly drained. These soils typically have a silt
loam surface layer, a silty clay or silty clay loam
subsoil, and underlying material of varved silt and
clay. They occupy the broad areas within the as-
sociation and are slightly dissected by erosion in
a few places, especially in areas that border Lake
" Ontario. .

The Ovid soils occupy the slightly elevated areas
where there has been some reworking of the fine-
textured lake deposits and the glacial till or
glacial beach deposits. The Ovid soils are deep and
somewhat poorly drained. They typically have a
silt.loam surface layer and a silty clay loam sub-
soil and are underlain by loamy glacial till. Some
coarse fragments are generally in and below the sur-
face layer. .

The Madalin soils occupy the more nearly level,
more depressional areas within the broad, level lake
plain. They are deep and poorly drained to very
poorly drained. Madalin soils typically have a dark
silt loam surface layer that is high in organic-
matter content, a silty clay subsoil, and underlying
material of varved silt and clay.

The minor soils are mainly of the Collamer,
Hudson, and Niagara series. These soils are inter-
mingled with the major soils in this association.
The Collamer and Hudson soils occupy knolls or high-
er elevations and are intermingled with the Ovid
soils. The Niagara soils are mainly nearly level.

This association has a medium value for farming.
Much of it is idle or is cropland that is not used
intensively. A fairly small acreage that is close
to Lake Ontario is used intensively for fruit. The
area near Youngstown is in community development,
mostly for rural homes. The acreage in grapes is
increasing, especially near the Model City area in
the town of Lewiston.

Natural drainage is the principal concern in
town and country planning and in farm development.
< The flatness of the area is the biggest factor to
consider in planning artificial drainage. The soils
in most of the association can be drained readily by
installing adequate surface ditches. Tile lines
help in draining some of the wet, coarser textured
inclusions. The major need is group drainage pro-
jects that provide suitable outlets.

If drainage is adequate, this association has a
good potential for apples, grapes, pears, and other
fruit. Peaches and cherries normally are not
suited. .Some vegetables can be grown intensively,
but maintaining soil tilth is difficult. Grain and
hay crops are suited if drainage is adequate. The
need for lime is generally small.

Natural drainage and slow permeability are the
two most limiting factors for community development.

12 5-45
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Sanitary sewers and adequate surface drainage are
needed. In many places the soils are unstable be-
cause they formed in deep lake deposits.

About 85 percent of the acreage is in open land.
The forested areas consist mostly of scattered farm
woodlots. Some of the idle land is reverting to
ash, soft maple, and other native hardwoods. Open-
land wildlife is plentiful in many areas. Pheasants
and rabbits are the most commonly hunted wildlife
species, and there is a potential for wetland wild-
1ife. Recreation in this association consists
mostly of hunting, fishing, camping, and golfing.
Scenic areas are confined mostly to the part of the
association that borders the Niagara River and Lake
Ontario.

11. Odessa~-Lakemont-Ovid association

Deep, somewhat poorly drained to very poorly drained
soils having a fine textured or moderately fine tex-
tured subsoil that is dominantly reddish in color

This is the largest soil association in Niagara
County. It consists of level or nearly level soils
on lake plains south of the limestone escarpment
(fig. 5). There are two large areas that are dotted
with small knolls and ridges of till. The largest
area is west of the Barge Canal, and the other area,
is in the same topographical position as the larger:
area but is east of the Barge Canal. '

This association makes up about 21 percent of the
county. About 24 percent of this is Odessa soils,
14 percent is Lakemont soils, and 11 percent is Ovid
soils. The remaining 51 percent consists of minor
soils.

The Odessa soils are deep and somewhat poorly
drained. They typically have a silty clay loam sur-
face layer, a silty clay subsoil, and clay and silt
underlying material. These soils are level and
occupy the broad areas between the poorly drained,
depressional areas and the slightly elevated till
ridges.

The Lakemont soils are level to slightly depres-
sional and are generally adjacent to the better
drained Odessa soils. Lakemont soils typically have
a silty clay loam surface layer, a silty clay sub-
soil, and underlying material of clay and silt.

They have a darker surface layer than the Odessa
soils and show more indications of wetness.

The Ovid soils are nearly level to gently un-
dulating and are on till landscapes at slightly
higher elevations above the lake plain. They are
deep and somewhat poorly drained. Ovid soils typ-
ically have a silt loam surface layer, a silty clay
loam subsoil, and underlying material of loamy
glacial till.

The minor soils are mainly of the Churchville,
Cayuga, Cazenovia, Fonda, and Hilton series. Also
included are some areas of shallow muck. In many
places the moderately well drained Hilton and Cazen-
ovia soils occupy the higher parts of the knolls and

ecology and environment



Figure 5.--Typical cross section of the Odessa-Lakemont-Ovid association.

till ridges that are scattered throughout the as-
sociation. Around the fringes of these areas, where
lacustrine clays overlap the till, are the somewhat
poorly drained Churchville soils and the moderately
well drained Cayuga soils. The very poorly drained
Fonda soils and the shallow muck occupy some of the
deeper depressions in the lake plain.

This association has a fairly low value for
farming. Much of it is idle or cropland that is
not intensively used. Communities are being rapidly
developed in the western part of the association
near Niagara Falls and in areas south of Lockport.
The Conservation Needs Inventory for 1958 indicated
that 58 percent of this association is cropland, 6
percent is pasture, 4 percent is forest, 14 percent
is urban or built-up areas, and 18 percent is open
land (6).

459-301 O - 72 - 2

Natural drainage is the main concern in town and
county planning and in agricultural development.
The -flatness of the area and the generally fine
texture of the soils are the main factors to con-
sider before installing artificial drainage. The
biggest need is for group drainage projects that
provide suitable outlets.

If adequately drained, the soils in this associ-
ation have a good potential for grain and for dairy
cattle and other livestock. The texture of the
soils is generally too fine for most vegetable
crops. If the soils are cultivated intensively,
they are difficult to till because they crust, clod
and compact. Most fruit crops are damaged by
frost in this association. The need for lime is
small.
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because studies made on the Lockport may contribute to a better understand= =
ing 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 their water-bearing characteristics.

LOCKPORT DOLOMITE

:

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 Niagara
escarpment on the north to the southern boundary of the area covered by this
report except in two small areas that may be underlain by the Salina Group.
(See plate 3.) One of these areas is in the vicinity of the hamlet of Nash-
ville and the other is 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 discussed as a separate water=bearing unit in this 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
Falls (fig. 5), where the Lockport forms the.llp of the Falls, are shown in
many geology textbooks as a classic example 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 its name implies, the Lockport Dolomite consists mainly of dolomite;
however, the formation also includes thin beds of limestone and shaly dolo=~
mi te near the base, The Lockport consists of five lithologic types which,
from top to bottom, are:

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

(b) gray to dark-gray, fine-grained dolomite, containing abundant
carbonaceous partings.

(¢) tannish-gray, fine=grained dolomite.

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

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

Fisher (1960) divides the Lockport Dolomite into six units based on fossils

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

- 2] =
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Lockport, including measured sections in the Niagara Falls area, Is given in
the recent thesis by Zenger 1/,

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 in descriptions of the water-bearing properties
of the formation., For this purpose the Lockport is subdivided as follows
(figure.5 and table 1): (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 (ISIS? ’

\

Most of the beds In the Lockport are described as either "'thick' (1 foot
to 3 feet) or "thin" (1 inch to 1 foot), However, massive beds up to eight
feet thick and very thin beds (1/4 to 1 inch) occur within the formation.
The bedding Is generally straight, but curved bedding occurs in some places
in the upper part of the formation., The curved bedding is caused by dome=~
shaped algal structures called "stromatolites' (Zenger, p. 140). These
reefs (bioherms), which occur as lens=like masses up to 50 feet across and
10 to 20 feet thick, contain no bedding.

Gypsum (calcium sulfate) 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 pyrite (iron sulfide) occur as particles dissemi-

nated throughout the formation.

Water-bearing openings

Types.==Ground=water occurs in the Lockport Dolomite in three types of
openings: (1) bedding joints which constitute at least seven important
water=bearing zones, (2) vertical joints, and (3) small cavities 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 excavations for
the conduits 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 condufts
was avalilable for inspection by the writer,

v Zenger, D, H,, 1962, Stratigraphy of -the Lockport Formation
(Stlurian) in New York State: Unpublished doctoral thesis,
Cornell Universlity.
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It 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 horizontal opening below the earth's
surface can exist for any great distance, Little is known either about the
nature or the slze of these support areas or the distance between them.

The available data suggest, however, that they encompass an area-of at leas -
a few square feet and are separated by a few tens of feet, It may be ex=
pected that with depth the size of the supports Increases and the distance
‘between them decreases. '

The occurrence of ground water principally In zones paraliel to bedding
Is probably characteristic of flat=lying Paleozoic carbonate rocks in many
other places. This type of occurrence was reported by Trainer and Salvas
(1962, p. 42) in the Beekmantown Dolomite near Hassena, N. Y, They observed
that '',.. The openings which are horizontal 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 is of an older geologic age than the
Lockport, certain similarities exist between the two formations: (1) both
units consist of Indurated Paleoczoic dolomite and limestone; (2) both units
are gently dipping, neither having been subjected to extensive folding and
faulting which would result in the development of more prominent vertical
Joints or fractures associated with faulting; (3) both units were subjected
to scouring by ice during glacliation within the last 10,000 to 15,000 years
and thus, the extensive solution features common to limestones and dolomite-
in unglaciated areas have not had time to develop. |t seems probable that
any flat=lying carbonate rock, possessing the characteristics Just stated,
will contain ground water principally within joints parallel to bedding.

Origin of water=bearing openings.==The origin and the sequence of
development of both the vertical Jolnts 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, especially 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 joints were probably formed by a combination
of tension and shear forces during or following the folding of the Appala=- -
chian Mountains about 200 million years ago., The bedding joints represent
tension fractures that formed as a result of expansion of the rock in a
vertical direction during more recent geologic time, The Lockport as
recently as 200 million years ago was doubtless buried under thousands of
feet of other rocks In the Niagara 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 expanslion caused
fracturing to occur along bedding planes which are natural planes of weak-
ness in the rock and which are approximately parallel to the land surface.
Vertical joints, being at ‘right angles to the land surface were little

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 recession of the glaciers 10 to 15 thousand years
ago. The melting of several thousand feet of ice was doubtless accompanied
by an expansion of the rock. This expansion either resuited in an enlarge-
ment. of existing bedding=plane openings or the formation of new openings
along other bedding planes.

In recent geologic times, chemical solution of the rock has widened
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 vertical joints, 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 is much more soluble than dolomite; thus,
openings formed by the solution of gypsum are wider than other openings along
joints, Water moving down vertical joints has dissolved the gypsum to a
depth of about 15 feet leaving irregularlyeshaped cavities, and water moving
along bedding Jjolnts has dissolved gypsum to depths of at least 70 feet,

Water=bearing characteristics

Ground water exists in the Lockport Dolomite under artesian, semi-
arteslian, and unconfined conditions. Unconfined conditions occur where the
water table Is the upper surface of the zone of .saturation within an aquifer,
The water table in an unconfined aquifer moves freely upward as water is
added to storage, or downward as water s taken from storage. In contrast,
an arteslan aquifer contains water which Is confined by an overlying imperme-
able bed and which is under sufficient pressure to rise above the top of the
aquifer., The level to which water in an artesian aquifer 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 conditions exist in the Lockport. How-
ever, artesian conditions predominate, Figure 9 [llustrates the occurrence
of both artesian and water-table conditions in the Lockport. The wells shown
In the diagram are cased through the clay and silt, but are open holes in the
bedrock. A packar s 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
conditions In the upper part of the rock and a water level below the packer
reflecting conditions 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 conditions
exist where the water in the Lockport has sufficient head to rise above the
bottom of the overlying clay and silt. 1In 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
tiH" or dirty gravel zone occurs just above the top of rock. In these
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locallities good connection 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 essentially

" 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 observation wells in the vicinity of the Niagara Power Project.
These wells, whose locations are shown in plate 1, were drilled to observe
the effects of the reservoir on ground-water levels in the area. The
piezometric level for each successively lower water-bearing zone is lower
than for the zone just above it in most of the wells, The reasons for this
will be discussed in the sectlion entitled "Ground-Water Movement and
Discharge." During 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 remained approximately at a constant level until
the next lower zone was penetrated, at which time the water level abruptly
declined to the piezometric 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 distance 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 Indefinitely. 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=
stantlates 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 303-901=1, 3, and 5 shown in figure
9. These wells are open below the packers to zones 1, 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 | 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 309-901-7 shown in figure 9, is
apparently open only to the weathered zone at the top of rock.

Yield and specific capacity 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 joints and gypsum cavities penetrated may

also be important. The average yield of 56 wells tapping the upper and
middle parts of the Lockport (which Includes water-bearing zones L through
7) is 31 gpm (gallons per minute). In contrast, 15 wells penetrating only
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the lower LO feet of the Lockport (which Includes water=-bearing zones 1, 2,
and 3) have an average yield of 7 gpm. The yields 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
from the Niagara 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) ylelded 7 gpm and 39 gpm, respec=
tively, before the packers were installed. The bedding joints comprising
the water=bearing zones are thus more open at well =5 than at well =3,

Increases In yield during drilling in the Lockport Dolomi te occur
abruptly rather than gradually. As drilling proceeds through the rock,
relatively little increase in the yleld of a well will be observed until a
water=bearing zone is tapped. At that time a marked increase in yield
usually occurs. For example, during the drilling of well 308-901-7, the
bajling rate abruptly increased from 12 to 50 gpm when water=-bearing zone 5
was tapped. During the drilling of well 308-500-21, three distinct increases
in yield were observed. The yield, which was 3 gpm at 17 feet (water-bearing
sone 7), increased to 9 gpm at 22 feet (an open vertical? joint or solution
cavity?) and abruptly tnereased 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
Lockport Dolomite 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 max imum 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 inflltration from the Niagara River Is Indicated by the high yields,
which exceed 2,000 gpm at some wells, and the chemical character of the
water. The chemlical composition of the water in well 304-301-6 (which has
been pumped at 2,100 gpm) ls more similar to Niagara River water than
fyypical' ground water in the Lockport. (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 Jowered grounde
water levels below river level to such an extent that a hydraulic gradient
s created between the river and the wells, The amount of the Infiltration
depends on the gradient and the nature of the hydraulic connection between
the river and Lockport. The hydraulic connection Is controlled by the
character of the river bottom. Throughout most of Its length in the Niagara
Falls area the bottom of the river Is covered by a layer of unconsolidated
deposits including both til} and clay and silt. This layer was found to be
from 10 to 20 feet thick in the vicinity of the Niagara Falls water=system
intake. (See logs 304-900-i and =j In figure 19.) In the section of the
river occupied by rapids, extending a half mile or more above the falls, the
bottom has been scoured clean by the river, Where the layer of unconsoli-
dated deposits Is present its low permeability greatly retards infiltration.
Where the layer is thin or absent Infiltration can readily occur.,
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One of the most striking features In plate 2 is that all wells ylelding
more than 1,000 gpm are located 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 directions of vertical
jointing. Thus, the very high yields may be caused by a greater abundance
of vertical joints within the band of high-yielding 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 Dolomite 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 available only in a small
area adjacent to the Niagara River.

Wells inadequate for domestic needs are occasionally reported. All
wells that are perennially inadequate are located near the Niagara escarpment
and therefore tap only the lowest and least permeable water=-bearing zones
(1, 2, and 3) In the Lockport. Throughout the area a few shallow wells that
derive nearly all their water from a single water=bearing zone become
inadequate during the summer and autumn of some dry years. Such Is the case
with well 308-853=1, This well s 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
| gpm. The inadequacy of some wells in the Lockport Dolomite can normally
be overcome by deepening the well until it penetrates one or more lower
water=bearing zones. -

information on the speciflc capacity of a well [s more meaningful than
a simple statement of yield. The specific capacity is the yield per unit
drawdown, generally expressed as gallons per minute per foot of drawdown.
For example, well 307-903~1 was pumped at 20 gpm with 5S4 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 formation is dewatered.

As water=bearing zones in the Lockport are dewatered, the specific
capacity declines, The decline In specific capacity caused by dewatering
a water=bearing zone Is shown by the data obtained during a pumping test on
well 309-853-1. This well was pumped at 2.2 gpm with 5.0 feet of drawdown
for 70 minutes==speclfic capacity of 0.44 gpm per foot. After 70 minutes,
water=-bearing zone 3 was partially dewatered and a drawdown of 8.2 feet was
required to maintain the pumping rate of 2.2 gpm. This Indicates a specific
capacity of 0.27 gpm per foot. At the time the well was drilled, It was
bailed 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
specific 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.
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water from the Queenston are usually found in two areas=-(1) in a band about
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.

The origin of the salty water in the Queenston is unknown. In comment-

ing 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: (1) 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
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 Niagara area is derived from evapori te
beds because no such deposits are known to exist in the Queenston, Nor do
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
miles to the southeast in the Salina Group which overlies the Lockport
Dolomi te. However, it is very improbable that salty water from the Salina
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
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.

Although direct evidence is lacking, the writer believes that the salty
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 is brought
up into the zone of circulating ground water, The Queenston rocks were
deposited as a sea-bottom clay about 350 million years ago, and have been
deeply buried throughout most of the intervening time, During some thousands
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 unconsolidated deposits In the Niagara Falls area are not important
sources of water, These deposits may be classified into two types based on
their water-bearing properties: (1) coarse-grained materials of high perme=
ability (sand and gravel), and (2) fine-grained materials of very low perme=
ability (glacial till 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 deposits 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

deposi ts.

Table 2 shows selected chemical constituents from wells tapping uncon=
solidated deposits. Water from the different types of unconsolidated
deposits is not easy to differentiate on the basis of quality because many
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wells tap more than one type of deposit. Thus, water samples from such wells
are mixtures of water from two or more deposits. In general, water from the
unconsol idated deposits is very hard, but not so highly mineralized as water
from the bedrock. A complete analysis of water from well 312-859-1, which
taps both ti11 and lake deposits, is listed in table.9. This Is a calcium
bicarbonate water, very hard (568 ppm of total hardness) containing a
moderately high chloride content (105 ppm). Water from the unconsolidated
deposits generally has a wide range In chloride content. Those wells which
yield water with a high chloride content are probably affected elther by

(1) local ‘pollution, or by (2) upward discharge of saline water from the
underlying bedrock.

SAND AND GRAVEL

Sand and gravel is found in small isolated hills and in a narrovw '"beach
ridge'' which crosses the area along an east-west line (pt. 3). The sand and
gravel deposits are of limited areal extent, generally thin, and occur as
topographic highs. The deposits commonly consist of two lithologic 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 hills are kames, |.e. hills of sand and gravel formed
originally against an ice front by deposition from sediment-laden melt-water
streams., The long, narrow beach ridge is beljeved to represent a former
shore line of glacial Lake lroquois. This large lake, the predecessor of
the present Lake Ontario, existed in the Niagara Falls area near the end of
the lce 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.

Although the sand and gravel deposits in the Niagara Falls area are
much more permeable than the other unconsol idated deposits or the bedrock,
thelr 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. In general,

wells in the beach ridge and kames will yield only the small amounts of

water required for domestic and small=farm needs.

Moderate supplles 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 ! 1/2
by 3/4 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 is
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
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separating Lake Erie from Lake Ontario. The winds are thus less moisture=
laden than If they had passed over the lakes. Even those winds which may

be moisture=laden (from evaporated lake water) may retain most of their
moisture until they reach the more hilly areas east of Lake Ontario. The
Niagara escarpment appears to have a local effect on the amount of precipi=
tation also. As can be seen from the precipitation data given in table 5,
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 precipitation is fairly evenly
distributed throughout the year. Within a given year, however, large
variations from the average figures listed may occur. Note that the minimum
monthly precipitation for each month during 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 precipi=
tation. Average annual temperature is 4L8OF at Lewiston. The length of the
growing season averages 160 days.

GROUND WATER

A part of the rain and snow falling on the Niagara 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 elther
directly or via small tributary 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: (1) 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.

RECHARGE

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 soil, the amount of precipitation, and the soil=-
moisture condition at the time of precipitation. The rate of infiltration
of water into the soil increases with increase of permeability. 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 infiltration rates are
low and surface runoff is high.
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Table 5.--Monthly precipitation 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 Min{imum Average Minimum.

(inches) (inches) (inches) (inches)
January 1.98 0.59 (1946) 2.38 0.67 (1946)
February 2.35 .54 (1947) 2.52 .85 (1947)
: March 2.49 .63 (1958) 2.56 .71 (1958)
: April 2.66 .83 (1946) 2.80 .91 (1946)
; May 3.08 71 (1941) 3.26 .94 (1936)
‘: June 2.18 .66 (1953) _z.ul .33 (1953)
o July R 1,15 (1955) 2.70 .90 (1954)
§ August 2.57 .21 (1948)- - 2.97 .36 (1948)
F September 2,97 46 (1941) 2.92 b (1941)
: October 2.55 47 (1947) 2.85 .60 (1938)
) November 2.33 .75 (1939) 2.62 .64 (1939)

1

] 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 is 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 directly to the water=bearing
zones at the outcrop of the bedding Joints composing the zones.

Several lines of evidence suggest that recharge to the Lockport Dolomi te
occurs predominantly at the outcrop of the water=bearing zones. The lack of
persistent open vertical joints in the Lockport as observed in the conduit
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excavations, suggests that vertical joints are not Important avenues for
downward movement of water. However, this Is not conclusive evidence in
itself because on an areal basis, many vertical Jjoints, al though 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 |f permeable vertical
joints connected the "dry'' and 'wet'' bedding joints. It seems probable that
the ''dry'’ bedding joints exist because they receive little or no recharge in
their outcrop area, This lack of recharge would be particularly applicable
to those bedding jolints cropping out along the Nfagara escarpment where there

is very little 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 reservoir 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 zones 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=
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
is 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 vertical
joints that occur in the upper few feet of the rock.

Little is known about the recharge to the other bedrock formations
underlying 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 openings even in the Lockport Dolomite 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 formations
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 Lake Ontario,
both of which are regional discharge areas.

\
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GROUND=-WATER MOVEMENT AND D! SCHARGE

Ground water moves from points of high head to points of low head (or
poten:ial). 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 in the upper few feet of bedrock and In the unconsoli-
dated deposits (where water=table conditions exist) is shown by the configu=
ration of the water table. The direction of movement in the remainder of
the bedrock is shown by the configuration of the piezometric 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 associated 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 Jevels could be measured in relatively few wells
and because of the difficulty of differentiating between water levels which
represent the water table and water levels 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 3, it was possible
to measure separate water levels associated with the water table and with
distinct water=bearing zones. In wells not equipped with packers, which
includes all domestic and industrial wells in the area, 3 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 nei ther 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=-s torage reservoir. 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 associated 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 conditions in the Lockport. As shown in the
flgure, the water table slopes from all directions 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, is 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 in the vicinity of the reservoir. 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
Dolomi 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. 1), 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 hydraulic gradient in the area. The gradient is toward
the escarpment in the area less than 1,000 feet south of the escarpment.
However, a hydraulic gradient to the southeast (approximately parallel to
the dip of the beds in the Lockport) was observed in wells located 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 Niagara 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
parallel to the gorge, or (2) assuming that there was little or no movement
of water toward the gorge.

b Because the city of Niagara Falls and the area along the gorge north

Lk of the city is supplied by the Niagara Falls municipal water system, very

! few 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 Niagara
River a short distance south of the reservoir, This does not prove but
certainly strongly suggests that under natural (pre=power project) condi tions

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 summarized
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 are3
1 of industrial pumping to discharge, and (4) water moves toward the gorge in
o $ the southwestern part of the area.

On the lake plain, north of the Niagara 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 regionally
toward Lake Ontario with a gradient of § 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 Dolomi =
In the eastern part of the Niagara Falls area is not known.

WATER-LEVEL FLUCTUAT!ONS

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 situation==
recharge is 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 artesian pressure,

Natural fluctuations

Water-level fluctuations of natural origin can be broadly classified ar
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. Such 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. In 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=
tatioh is lost by evaporation and the transplration of plants. Such water
loss is characteristic of the summer growing season. During other seasons
substantial 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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RA COUNTY:

HEALTH DEPARTMENT

HUMAN RESOURCES BUILDING
MAIN POST OFFICE BOX 428

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

October 8, 1987

r. Dennis Sutton-
Ecology & Environment, Inc.
195 Sugg Road

P.0. Box D

Buffalo, New York 14225

Dear Dennis:

Attached are the signed interview forms you request.
Please note that I added several comments as footnotes for
clarification.

Contact me with any questions at 28;-3126.

S:anerelJ, /

Nz

Assistant PubT:Lc
Hezlth Engineer

///

Mi:lj

Attach.
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Footnotes:

1)

2)
3)

1)

5)

6)

7)

The Erie Barge Canal is intermitdent in the Lockport area. This
section is dewatered during the winter months.

The drinking water supply is over 10 miles away.

We believe that )i families use groundwater for drinking at
Witmer and Pennsylvania Avenue. These homes may be connected to
public water in the future. A line is now available for hook up.

It is noted that the wells referred to in i!3 are seperated from
the Frontier Bronze site by the PARIY Conduits which should be a
total sink and barrier to groundwater flow,

The irrigation well referred to is used only casually and occasionally
to water fruit trees.

e are unavare of a fire official certifying any site in lliacara County
to be a fire or explosion hasard. Ve do not feel that any of the sites
listed constitues a fire threat.

I assume that the location drawings provided are only approxiamte
site locations. lMost overestimate the site area.
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ecology and environment, inc.
185 SUGG ROAD, P.0. BOX D, BUFFALO, NEW YORK 14225, TEL. 716-632-4491, TELEX 91-9183

International 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 is expected to be on site.

2) Groundwater is 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. -
- 2) The surface water within 3 miles downstream of site is used for ' & 1
recreation (Erie Canal).

Town of Lockport Landfill

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

2) The Erie Canal (surface water) is used for recreation near this . f,l)
site. '

3) The drinking water intakes are located in the Niagara River 4, .
located upstream of this site.

5-68



Mr. Michael Hopkins
October 2, 1987
Page Two

SKW Landfill

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

site. )
2) Groundwater is used within a 3 mile radius of this site for = «3

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

(Maid of Mist, fishing).

Diamond Shamrock

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

Roblin Street

LS

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

I would also like you to confirm the fact that no fire official has

declared any of the following sites a fire or explosion hazard: ‘b
o SKW Alloys Landfill - Witmer Road, Town of Niagara.

o Dussault Foundry - Washburn Street, Lockport.

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

o Staufer Chemical, North Love Canal - Town of Lewiston.

.
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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.

o 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 Tonawanda.

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, Lewiston, New York (across
from Hyde Park Landfill).

o 64 Street South (owned by Russo Chevrolet) - 64th and Niagara Falls
Blvd., Niagara Falls.

o Walmore Road, 6373 Walmore Road, Town of Wheatfield, New York.

I certify that I provided the above information to Ecology and
Environ ent, I ] and It is c rrect to,t best of my knowledge.
nd

5“‘] @ g HIATPA LS /‘U{ )
//’C 4// / 1) 757

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 investigationms.

Sincerely,

Dennis Sutton

oio
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irene Lewishon to carry forward their work in
drama and dance with local children. Multiple
public/private: NHL.

NIAGARA COUNTY

» -Lewiston. FRONTIER HOUSE, 460 Center St.,
' 1824-1826. Stone, 3 1/2 stories, rectangular;
gabled roof with stepped gables, paired chim-
neys, and balustrade; off-center and center en-
Ctrances, full-width front porch with hipped
roof, regular fenestration, oval windows in ga-
bles: N kitchen wings. Federal elements. Built
as a tavern for Joshua Fairbanks and Benjamin
and Samuel Barton, local prominent business-
- men. Private.

‘Lewiston. LEWISTON MOUND, Lewiston
State Park, Hopewellian affinities (c. 160).

Oval burial mound. Partially investigated.
£:2 County.
. Lewiston vicinity. LEWISTON PORTAGE

LANDING SITE, Prehistoric-19th C.. Gently
... sloping ravine leading from river remains of
©  path used by travelers to avoid Niagara Falls.
| Archeological explorations yielded artifacts
"from Indian to British occupation, indicating
this was a heavily used access point to a vital
overland route. State.

Lockport. LOWERTOWN HISTORIC DiS-
TRICT, Roughly bounded by Erie Canal and
New York Central RR., 19th-20th C.. Primari-
ly residential district, with some religious and
. commercial buildings and warchouses; facing
" the canal are 2 1/2-story brick and stone re-
sidences with Greek Revival and Italianate ele-
ments built in the 1830’s; off the canal are 1-2-
~story frame structures with additions and
' modern siding built mid-19th C. and some
stone structures: notable are the Gothic Revival
. former Christ Episcopal Church (1854) and the
" Italianate Vine Street School (1864). Syste-

“: matic development of the village began after

canal opened; district was Lockport's social,
commercial, and industrial center,
1830's-1860"s. Multiple public/private: HABS.

. Lockport. MOORE, BENJAMIN C., MILL
(LOCKPORT CITY HALL; HOLLY WATER
. WORKS) , Pine St. on the Erie Canal, 1864.

' Coursed rubble, 2 1/2 stories over basement on
- sloping site, trapezoidal shape, hipped roof sec-

tions with cross gables, interior chimney; front
center entrance with transom and pediment on

i! pilasters, triple round arched windows in ga-

bles, rock-faced stone lintels and sills, ashlar
quoins; interior altered; rear 2-story addition
1893. Built as a flour mill, converted c. 1885 to
a water pumping plant; adapted as city hall
1893: one of few survivors of 25 industrial
buildings once clustered along this section of
Erie Canal. Municipal.

Niagara Falls. DEVEAUX SCHOOL COM-
PLEX, 2900 Lewiston Rd., 1855-1888. Educa-
. tional complex; contains 3 connected struc-
tures-Van Rensselaer Hall (1855-1857), Pat-
terson Hall (1866), and Munro Hall (1888);
and outbuildings-barn, shed, and gymnasium.

Gothic Revival elements. Founded by Judge
Samuel DeVeaux as an Episcopal school for
poor and orphaned boys; later became a
prominent preparatory school; closed, 1971.
Private.

Niagara Falls. NIAGARA FALLS PUBLIC
LIBRARY, 1022 Main St., 1902-1904, E. E.
Joralemon, architect. Stone, yellow brick; 1
story, rectangular with semielliptical rear bow,
flat roof with parapet, slightly projecting center
entrance bay with pedimented double doorway,
pedimented windows, string courses; fine interi-
or detail intact. Neo-Classical Revival elements.
One of many public libraries endowed by An-
drew Carnegie. Public.

Niagara Falls. NIAGARA RESERVATION,
1885. Includes the falls, Goat Island and other
istets, paths, and an observation tower. In
establishing a reservation of over 400 acres,
New York became the first state to use eminent
domain powers to acquire land for aesthetic
purposes. State: NHL.

Niagara Falls. SHREDDED WHEAT OFFICE
BUILDING, 430 Buffalo Ave., 1900. Steel
frame, brick; 5 stories, rectangular, flat roof,
center entrance, 5 paired window bays, seg-
mental arched basement windows, wide
parapet; interior featured 4th-floor auditorium
and Sth-floor cafeteria; doubled glazed win-
dows. Commercial style. Administrative office
building of original Shredded Wheat factory
complex, developed by Henry D. Perky.
Private.

Niagara Falls. US. CUSTOMHOUSE, 2245
Whirlpool St., 1863. Stone, 2 /2 storics,
square, hipped roof, arched window and door
openings on W facade; built into railroad em-
bankment, S side opens onto railroad tracks;
renovated, 1928. Continues to serve as customs
office for trains from Canada. Private: HABS.

Niagara Falls. WHITNEY MANSION, 335 Buf-
falo Ave., 1849-1851. Limestone, 2 1/2 stories,
L-shaped, intersecting gabled roof sections;
original section has off-center entrance with
full-width lonic portico; 19th C. side addition
has front bay window and gabled dormer with 3
round arched windows. Greek Revival. Built
according to 1830's design by Solon Whitney,
son of Gen. Parkhurst Whitney, village founder
and prominent hotel and tavern owner. Private.

Youngstown vicinity. OLD FORT NIAGARA,
N of Youngstown on NY 18, 1678. Complex of
stone buildings bounded by stone walls,
earthworks, and a moat; restored. Original fort
built in 1678; altered 1725-1726 and
1750-1759. Held alternately by French, British,
and Americans in struggle for control of con-
tinent; strategically located in commanding the
Great Lakes from Lake Erie to Ontario and in
covering approaches to western NY. State:
NHL.
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Boonville. ERWIN LIBRARY AND PRATT
HOUSE, 104 and 106 Schuyler St., 1890, C. L.
Vivian (Erwin Library); 1875, J. B. Lathrop
(Pratt House). Erwin Library: limestone, I
story, gabled and hipped roofs; squarc tower
with pyramidal roof contains recessed arched
entrance. Romanesque. Pratt House: brick, 3
stories. mansard roof with dormers and central
tower crowned with iron cresting and spire,
ornate bracketed cornices and metal lintels;
original interior wall coverings, fixtures, and
woodwork. Second Empire. Private.

Boonville. FIVE LOCK COMBINE AND
LOCKS 37 AND 38, BLACK RIVER CANAL
(BOONVILLE GORGE PARK) , NY 46,
19th-20th C.. Section of the abandoned Black
River ~ Canal (built mid-19th C.) running
through rugged terrain of Boonville Gorge;
contains locks 37 and 38 and a 5-lock combine
(locks 39-43); canal was 42’ deep: locks, 90’
by 15’, which accommodate 70-ton boats, were
built 1895-early 1900's. Canal built to connect
Black River Valley to Erie Canal provided
water supply for Erie Canal, allowed expansion
of valley's lumbering industry, and fostered
growth of towns. State/county: HAER.

Clinton. HAMILTON COLLEGE CHAPEL,
Hamilton College campus, 1827, Philip
Hooker, architect. Coursed rubble, 3 stories,
rectangular, low pitched roof, interior chimney,
modillion cornice, front and rear parapet; front
slightly projecting 4-story clock tower with 3-
stage frame  belfry—2 stories, each with
columns and emtablature, surmounted by oc-
tagonal cupola; front center double-door en-
trance with round arched window above,
flanked by tall round arched windows, blind
decorative frame panels; limestone ashiar
quoins, lintels, and sills; side elevations with 3
tiers of windows; apse added 1897: interior al-
tered. Federal. Multipurpose classroom and
chapel building designed by Philip Hooker;
unusual 3-story interior plan attributed to John
H. Lothrop, a trustee. Private.

Clinton. ROOT, ELIHU, HOUSE, 10! College
Hill Rd., 1817. Frame, clapboarding; 2 stories,
irregular shape, gabled roof, interior chimneys,
pedimented arched portico. off-center entrance
with semielliptical fanlight and side lights, 2-
story pilasters dividing bays in flush-sided main
facade, pedimented rear porch; side additions;
restored, 1900's. Federal. Home of Elihu Root,
U.S. Secretary of War largely credited with
conceptual foundation for 20th C. development
of American Army, Secretary of State. US.
senator, and winner of 1912 Nobel Peace Prize.
Private; not accessible to the public: NHL.

Rome. ARSENAL HOUSE, 514 W. Dominick
St.. c. 1813-1814. Brick, 2 1/2 stories, rectan-
gular, gabled roof, pairs of bridged interior end
chimneys above single gable steps, central pedi-
mented gable with elliptical window. 2 vertical
elliptical windows in guabled ends between
chimneys, stone silis and lintels; later front
porch with large modillion blocks, chamfered
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Freshwater Wetlands Classification Sheet

Decemper 5, 1984

Niagara County
Map 13 of 18
Niagara Falls Quadrangle

Wetlands Identification
Code Municipality Classification

There are no wetlands in Niagara County on the Niagara Falls Quadrangle.

Source: Mew York State Department of Environmental Conservation
(MYSDEC), 1984, lletland Maps, Region 9, Buffalo, Mew York.
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CONTACT REPORT

AGENCY ¢ New York State Department of Environmental Conservation,
Region 9

ADDRESS : 600 Delaware Ave., Buffalo, NY 14202

PHONE ¢ (716)847-4550

PERSON ‘

CONTACTED : James Snider, Senior Wildlife Biologist

TO ¢ Jon Sundquist

DATE . ¢ June 2, 1987

SUBJECT ¢ Critical Wildlife habitats near potential hazardous

waste sites in Niagara County

In preparation of Phase 1 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 bald eagle, there are no critical habitats of endangered species within 2

miles of the suspected waste sites listed below:

- 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
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- LaSalle Expressway
Niagara Falls, NY

- Diamond Shamrock
Ohio 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
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SLC Consultants/Constructors, Inc.

June 15, 1887

SKW Alloys, Inc.

3801 Eighland Avenue
Niagara Falls, NY 14305
ATTENTION: Art Elmqguest

Dear Mr. Elmguest:

is performed
deep and shallow

Please find attached the results from the analysi
on the samples taken on April 15, 1987 and the
well elevations.

The "long list" of parameters was run per the agreement with
the NYSDEC. The shallow wells were also sampled where there was
enough sample and analyzed.

Please czll with any gquestions.

Sincerely,

o~ 7

Donald J. XKuhn
President
SLC CONSULTANTS/CONSTRUCTORS, INC.

DJK/rk
Attach.: Witmer Road Sampling Report
cc Joseph E. Cumbo, Thigt Chemist-
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Effect of Niagara Power Project on Ground-Wate; |
Flow in the Upper Part of the Lockport Dolomlte
Niagara Falls Area, New York

Niagara Falls
area

CANADA

U.S. GEOLOGICAL SURVEY V4
Water—Resources Investigations
Report 86-4130

Prepared in cooperation with the
U.S. ENVIRONMENTAL PROTECTION AGENCY

NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION

5-112



of studies by the New York State Department of Environmental Conservation,
private consultants, and by the U.S. Geological Survey to describe ground-
water conditions at many waste—disposal sites in the Niagara Falls area.
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GEOHYDROLOGY OF THE LOCKPORT DOLOMITE
Stratigraphy and Lithology

Unconsolidated glacial deposits of till and lacustrine silt and clay,
generally 5 to 15 ft thick but ranging to 48 ft thick, overlie the 80- to
158-ft-thick Lockport Dolomite of Middle Silurian age within the Niagara Falls
area (Tesmer, 198l). The thickest unconsolidated deposits (up to 48 ft) are
in a shallow buried valley in the western part of the city (pl. 1B).

Underlying the Lockport Dolomite is a 27-ft-thick sequence of Middle
Silurian shale, limestone, and dolomite in the lower part of the Clinton
Group, which is underlain by a 113-ft-thick sequence of Lower Silurian sand-
stone and shale that 1s in turn underlain by 1,200-ft-thick Upper Ordovician
shale. These rocks are exposed only in the Niagara River gorge and are shown
in the stratigraphic column in figure 2. The strata are gently folded and dip
slightly to the south-southwest at about 30 ft/mi (Fisher and Brett, 1981).

The Lockport Dolomite is a fine to coarse crystalline, thin to massive
bedded dolomite, limestone, and shaly dolomite, with vugs containing gypsum
(calcium sulfate) and calcite (calcium carbonate). Other minor minerals
disseminated throughout the formation are sphalerite (zinc sulfide), pyrite
(iron sulfide), and galena (lead sulfide) (Tesmer, 1981).

Hydraulic Conductivity

The Lockport can be divided into two zones on the bhasis of water—
transmitting properties. The upper 10 to 25 ft of rock is a moderately per—
meable zone that contains relatively abundant bedding planes and vertical
joints enlarged by dissolution of dolomite and abundant solution cavities left
by dissolution of gypsum; the remainder of the formation contains low to
moderately permeable bedding planes of which as many as seven may be major
water—bearing zones that are surrounded by fine-grained crystalline dolomite
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of low permeability. Hydraulic-conductivity values obtained. from model simu-
lations and limited aquifer—test data (Maslia and Johnston, 1982) range from 5
to 15 ft/d in the upper part and from 1 to 2 ft/d in the lower part. Well
yields commonly range from 10 to 100 gal/min.

System
and Group Formation Thickness Description
series (feetr)
/[ /
bl Dark-gray to brown, massive to
thin-bedded dolomite locally
¥ Lockport " containing algal reefs and
L. Q Dolomite 158 small, irregularly shaped
/ % masses of gypsum. Near the

/ / ¢ base are light-gray coarse-
L grained limestone (Gasport
/ g Limestone Member, dark-gray
IL; ', 3 shaley dolomite)

e g Dark-gray calcareous shale
= Rochester Shale 60 weathering light-gray to
b =] g olive,

e 3

1] S Irondequoit 12 Light-gray to pinkish-white
[rll E v Limestone coarse-grained limestone.

— & Reynales 10 - [-White to yellowish-gray shaly
LI~ Limestone limestone and dolomite.
e IO Neahga Shale ] Greenish-gray soft fissile shale,
RN Thorold Sandstone 8 Greenish-gray shaly sandstone.
:'.'!.; Reddish-brown to greenish-gray
‘5f) Grimsby Sandstone 45 cross-bedded sandstone inter-
e bedded with red to greenish-
ool gray shale.

::n'o'.- 1% q

] g g

- = Q Gray to greenish-gray shale

- Power Glen Shale 40 interbedded with light-gray
= sands tone.

Lt Whirlpool Sandstone 20 White, quartzitic sandstone
X - Brick-red sandy to argzillaceous
E=3 5| 'Y | Queenston Shale 1,200 shale.

=3 3| & 2

L.—3 > & =

S IR I

e ="q 2

=K

Figure 2.--Stratigraphy of the Niagara Falls area.
(Modified fram Fisher, 1959.)
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Ground Water
Oeccurrence

The Lockport Dolomite is the principal source of ground water in the
Niagara Falls area. Although the effective primary porosity is negligible,
significant ground-water movement occurs through secondary openings such as
bedding joints (planes), vertical joints (fractures), and solution cavities,
described below. The upper 25 ft of the Lockport has a greater potential for
movement of ground water (and contaminants) than the deeper parts because it
has more interconnected vertical and horizontal joints that have been widened
by solutioning, which allows direct entry of contaminants from surface sources.

Bedding planes.--The bedding planes, which transmit mest of the water in
the Lockport (Johnston, 1964), are relatively continuous fracture planes
parallel to the natural layering of the rock. These openings were caused by
crustal movements and the expansion of the rock during removal of weight by
erosion of overlying rock units and by retreat of the glaciers. Johnston
(1964) identified seven water—-bearing zones, which consist either of a single
open—bedding plane or an interval of rock layers containing several open
planes. The top 10 to 25 ft of rock may contain one or two significant
bedding planes; these are probably connected by vertical joints, which are
abundant in the upper part of the formation.

The lower part of the Lockport Dolomite contains fewer water-bearing
bedding planes that are interconnected by vertical joints. These deeper
water-bearing zones are underlain and overlain by essentially impermeable
rock. Each water—-bearing bedding plane can be considered a separate and
distinct artesian aquifer (Johnston, 1964), The hydraulic head within each
water—bearing zone 1is lower than that in the zone above it; this indicates a
downward component of ground-water flow.

Vertical joints.--Vertical joints in the Lockport Dolomite are not sig-
nificant water-bearing openings except (1) in the upper 10 to 25 ft of rock,
(2) within about 200 ft of the Niagara River Gorge, and (3) in the vicinity of
the buried conduits. Physical and chemical weathering have increased the
number, continuity, and size of vertical fractures in the upper part of the
Lockport. The major joints, oriented N 70°E to N 80°E, are generally
straight, spaced 10 to 80 ft apart, and penetrate 10 to 25 ft (American Falls
International Board, 1974). - Intersecting the major joint set are less exten-
sive high—angle joints that are confined to particular beds. Vertical joints
become narrower, less numerous, and less connected with depth.

In addition to the major regional fractures, extensive tension-release
fractures were formed near the gorge wall by the erosion and removal of the
supporting rock mass in the gorge; openings up to 0.3 ft wide have been
observed (American Falls International Board, 1974). Less developed tension-—
release joints and blasting-originated joints are common along the twin con-
duits. These fractures probably extend less than 100 ft from the trench
walls.

Solution cavities.=-Solution cavities are formed by the dissolution of
gypsum pockets and stringers by percolating ground water. These cavities
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range in diameter from 1/16 in to 5 in; they are most abundant in the upper

10 to 15 ft of rock but occur also along water~bearing hedding zones through-
out the Lockport. The solution cavities become less continuous with depth and
therefore have little effect on the water-transmitting ability of the lower

" parts of the formation.

Recharge

Most of the recharge to the Lockport NDolomite results from infiltration
of rainfall and snowmelt through the soil to the water table. Precipitation
in the Niagara Falls area averages 30 in/yr and is fairly evenly distributed
throughout the year (Dethier, 1966). Snow usually accumulates from mid-
December to mid-March, during which time several thaws may reduce or entirely
melt the snow pack. Seven l4-month hydrographs of U.S. Geological Survey
wells installed in the upper part of the Lockport (fig. 3) and a 10-year
hydrograph of a long-term observation well, Ni-69 (fig. 4) indicate that most
recharge occurs from late fall through winter (November to April), when
evapotranspiration is low. Generally, water levels fluctuate less than 6 ft
annually. :
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Figure 3.--Hydrographs of wells §4-1 through 84-7 in and
near the City of Niagara Falls.
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Figure 4.--Hydrograph of well Ni-69 in northern part of
the city of Niagara Falls.

The rate and amount of recharge to a formation from precipitation depends
on the permeability of the overlying lacustrine fine sand, silt, clay, and
till, which in the Niagara Falls area is relatively low, with hydraulic con-
ductivity ranging from 0.0014 to 0.27 ft/d. The average annual recharge from
precipitation is estimated to be 5 to 6 in/yr (LaSala, 1967) but is probably
greater in several small areas where the Lockport, whose hydraulic conduc—
tivity ranges from 5 to 15 ft/d, crops out at land surface.

Movement and Discharge

Before construction of Niagara Power project and Falls Street tunnel.-—
Little information is available on ground-water levels in the Niagara Falls
area before 1960; therefore, interpretation of ground-water movement in the
upper part of the Lockport Dolomite before that time 1is based largely on
fundamental assumptions governing ground-water flow. These assumptions are
that (1) ground-water divides coincide with topographic highs; thus the major
divides in the region were at the Niagara Escarpment, north of the study area
(fig. 1), and in the central part of the City of Niagara Falls (pl. lA); (2)
regional flow of ground water followed the south-southwestward slope of the
land surface and the southwestward dip of major bedding planes, (3) local
ground-water movement followed the configuration of the buried bedrock
surface; and (4) ground water in the central and southern parts of the city
discharged to the upper Niagara River, while water in the western part
discharged to the lower Niagara River in the gorge. The general inferred
directions of ground-water movement in the upper part of the Lockport Dolomite
before any major construction or industrial pumping is shown in figure 5.

Effect of Falls Street tunnel.--In the early 1900's, the Falls Street
tunnel was excavated through the upper part of the Lockport Dolomite from 56th
Street to the Niagara gorge (fig. 6). This 3.5-mi-long unlined tunnel trends
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east-west and slopes 20 ft/mi beneath the southern part of the city approxi-
mately 0.65 mi north of the upper Niagara River (fig. 1). Runoff and ground
water that drained into the tunnel flowed west with sewage to a treatment
plant in the Niagara River gorge below the Falls.

The bottom of the Falls Street tunnel slopes westward from 549 ft above
sea level at 56th Street to 533 ft at 27th Street (fig. 6), which places the
tunnel at or above the altitude of the lowest part of the Niagara River chan-
nel in this reach. Thus, in the reach from 56th Street to 27th Street, water
from the Niagara River (surface altitude about 560 ft) probably moves through
the upper part of the Lockport northward toward the tunnel through the rela-
tively permeable upper 13 to 20 ft of the Lockport. A shallow bedrock valley
in this area (pl. 1B) may be a major zone of ianfiltration to the tunnel
because the depth of weathering would be deepest under this channel. Ground
water north and south of the tunnel probably drains into the tunnel also, hut
the size of the area affected by the tunnel is unknown.

The Falls Street tunnel from 24th Street west to the Niagara gorge is
25 ft or more below the relatively permeable upper zone of the Lockport.
Thus, the tunnel in this area is overlain by less fractured, less permeable
beds that limit downward flow. A study of ground-water infiltration into the
tunnel (Camp, Dresser and McKee, 1982) found only minimal seepage to the Falls
Street tunnel between 24th Street and the gorge. Although the amount of water
that drained into the tunnel before construction of the conduits is unknown,
the Falls Street tunnel east of 27th Street probably altered ground-water
movement by creating a local ground-water low as water drained into the tunnel
from the upper 25 ft of bedrock and possibly from the Niagara River.

During the 1930's and 1940's, several companies drilled and pumped water
from an industrialized area within 2,000 ft of the Niagara River near Gill
Creek (fig. 1); yields from these wells were as high as 1,800 gal/min.
Johnston 1964) and Woodward—Clyde Consultants (1983) reported that most of the
pumnped water was induced recharge from the Niagara River that moves predomin-
antly through the upper part of the Lockport Dolomite. The induced recharge
from the Niagara River by industrial pumping and possibly some infiltration to
the Falls Street tunnel are the only known changes in natural ground-water
flow patterns in this part of the city before the construction of the Niagara
. Power Project.

HYDROLOGIC EFFECTS OF NIAGARA POWER PROJECT

The Niagara Power Project, constructed by New York Power Authority during
1958-62, has an electrical production capacity of 1,950,000 kw. Part of the
flow of the upper Niagara River 2.5 mi above the Falls is diverted 4 mi north
through the twin buried conduits to the L-shaped forebay canal, which is
between the Robert Moses powerplant and the Lewiston powerplant (fig. 1). The
conduits can divert 50,000 to 75,000 ft3/s of water, which is at least 25 per-—
cent of the river's flow.
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Table 1.--Flaw of Niagara River over Horseshoe and American Falls,!

Minimum flow

Season Dates Hours over falls
(£t 3/s)
Tourist Apr. 1 to Sept. 15 Day: 8:00 am to 10:00 pm 100,000
season Night: 10:00 pm to 8:00 am 50,000
' Sept. 1 to Oct. 31 Day: 8:00 am to 8:00 pm 100,000
. Night: 8:00 pm to 8:00 am 50,000
Nom=- )
tourist Nov. 1 to Mar. 30 12:00 am to 12:00 am 50,000
season -

! The diverted water (average total flow of river, 204,000 ft3/g, minus
flow over falls) is divided between Canada and United St ates.

o
(4]
(1]

FPigure g,

g

Typical Lewiston
Reservoir water
levels during a
weekly punped-
storage/release
cycle,

8

ALTITUDE, IN FEET ABOVE SEA LEVEL
a 2
n n

Ground-Water Flow and Water Levels

Construction of the twin buried conduits, the forebay canal, and the
pumped-storage reservoir has modified hydrologic conditions within the Niagara
Falls area. The daily and seasonal regulation of water levels in the reser-
voir and forebay canal have changed the natural flow patterns and water levels
in the upper part of the Lockport Dolomite. To determine the effect of the
power project on ground-water movement, water levels in the upper part of the
Lockport Dolomite were measured at 104 wells on October 23-24, 1984 and on
March 26-27, 1985 (values are given in table 2, at end of report). The dif-
ference between water levels in October and those in March were relatively
small (generally within 3 to 5 ft); therefore, only the water levels measured
in March were used to construct a potentiometric~surface map (pl. 1A), which
includes arrows showing the directions of ground-water flow.

- Effect of Twin Buried Conduits

The twin buried conduits were constructed in two separate parallel bed-
rock trenches approximately 4 mi long. Each trench is 52 ft wide and pene-
trates 100 to 160 ft into the Lockport Dolomite; at the north end they
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penetrate the Lockport and upper part of the underlying Rochester Shale
(fig. 9). The top of the conduits averages more than 40 ft below land sur-
face., General construction details for the conduits are shown in figure 10.

Along the conduits are two dewatering stations—-one at the intersection
of the Falls Street tunnel at Royal Avenue, the other just south of the fore-
bay canal (fig. 1). Each pumping station has direct access to water in both
conduits and to water in the drain system that surrounds the conduits, which
is in hydraulic contact with the surrounding bedrock. The pumping stations
were designed to drain water from the bedrock surrounding each conduit through
the drain system to reduce hydrostatic pressure, which could collapse the con-
duits should they need to be dewatered.

The drain system surrounding the conduits consists of formed, vertical
6-in-diameter drains placed every 10 ft along both sides of each conduit
(fig. 11A), and two semicircular (2-ft radius) floor drains beneath the full
length of the conduits at the bottom of each trench. The wall and floor
drains are connected to continuous concrete-formed side drains in the lower
corners of each bedrock tremch (fig. 11A). All drains were formed into the
concrete-conduit structure and are open to the bedrock walls and floor of con-
duit trenches but are not open directly to the river or forebay canal.

The only locations where water in the drain system can mix with water
inside the conduits is at the two pumping stations. FEach station has three
sumps (fig. 1IB)-=a central sump connected to the conduit drain system that
surrounds both conduits, and the two outer sumps, each of which is connected
to the adjacent conduit. Both pumping stations have a pair of balancing
weirs; one is near the Falls Street tunnel and operates at an altitude of
560 ft; the other is at the conduit outlet on the forebay canal and operates
at an altitude of 550 ft. When the water level in the drain system exceeds
the altitude of the balancing weir, water from the drains flows through the
weir to the outer sumps and into the conduits, which discharge into the fore-
bay canal.

Ground—-water discharge into the backfill.=—Backfill on top of the conduits
was found to be relatively permeable where the Falls Street tunnel and con-
duits intersect (Koszalka and others, 1985, p. 56); however, no description of
the backfill materials elsewhere along the conduits could be found. To deter=
mine whether the backfill is permeable elsewhere and forms a major pathway for
ground—water movement, four wells were drilled during this study, three over
the east conduit (wells 84-9, 84-10, and 84-11) and one over the west conduit
(84-8, fig. 1). Drill cuttings indicated that the backfill consists of 2 to
5 ft of topsoil overlying 30 to 75 ft of shotrock (cobble- to boulder-size
clasts of Lockport Dolomite that was blasted and removed during trench excava-
tion), which overlies 5 to 15 ft of sandy, clayey silt fill of low permeabil-
ity that overlies the conduits. The shotrock is permeable but unsaturated;
only the lower part of the sandy, clayey silt was saturated. Water-level
recorders installed on two wells in the sandy clayey silt (84-9 and 84-11,
location shown in fig. 1) indicated that the water levels took several months
to recover to a static level after the wells were pumped dry (fig. 12), which
indicates that the sandy, clayey silt backfill has very low permeability and
therefore transmits little ground water. Well 84-9 did not respond to fluc—
tuations of water levels in the forebay canal, and water levels in well 84-11
fluctuated only when water levels in the forebay rose to altitudes greater
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than 560 ft, which occurred at the end of January and beginning of February
1985, when NYPA raised the water level in the forebay canal to clear a large
accumulation of pack ice from the conduit intakes along the upper Niagara
River. When this occurred, the water level in well 84-11 rose 10 ft to an
altitude of 556.11 ft, then began a slow, steady decline (fig. 12). Water-
level altitudes greater than 560 ft at well 84-11 would have caused the lower
zone of the permeable shotrock fill to become saturated. Water probably
entered the well relatively rapidly by leakage down the side of the casing,
which could explain the rapid rise of the water level in the wéll; normally
this should not have occurred because the well was installed in relatively
impermeable sediment. Well 84-11 does not respond to water—level fluctuations
in the bedrock or forebay canal below this altitude.

The relatively impermeable, sandy, clayey silt in the saturated part of
the backfill prevents significant ground—water movement in the backfill. An
exception may be at the intersection of the Falls Street tunnel and the con=
duits, where more permeable backfill was found. The method of backfilling
there may have been different from that used elsewhere along.the conduits
because the conduits dip where they pass under the Falls Street sewer (fig. 9).

Ground-water discharge into drains surrounding the conduits.--The drain
system that surrounds the conduits has lowered ground-water levels near the
conduit trenches, which causes ground water in the Lockport Dolomite to flow
toward the conduits (pl. lA). Ground water within 0.5 mi of the conduits that
previously flowed southward now flows toward the conduits and discharges into
the drain system. To determine the direction of flow in the drains, water
levels were measured in the central chamber in the pumping stations and in
several NYPA open-hole wells installed in the bedrock 5 to 10 ft from the ver—
tical wall drains. Because the drain system is in direct hydraulic contact
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with ground water in the Lockport Dolomite, the hydraulic heads measured in
the NYPA wells are the same or nearly the same as water levels in the drains
that surround the conduits (fig. 10). Water levels in wells adjacent to the
conduits indicate that, most of the time, water from the vicinity of the fore-
bay canal that enters the drains flows southward to where the Falls Street
tunnel crosses the conduits (pl. 1A), whereas water from the upper Niagara
River that enters the drains flows northward to the tunnel. The drain system
acts as the path of least resistance to ground-water flow in and near the con-
duit trenches.

The major discharge point for water in the conduit drains is the Falls
Street tunnel where it crosses the conduits (fig. 9). The method of construc—
tion at the conduit/tunnel intersection probably created this discharge zone.
During construction of the conduit trenches, a 400-ft section of the Falls
Street tunnel was rebuilt with precast concrete pipe sections, and the conduit
trenches were then excavated beneath the Falls Street pipeline. After hack-
£i11l was placed over the conduits and around the Falls Street tunnel pipe
section, ground-water levels in the backfill fluctuated at or above the top of
the rebuilt section of the Falls Street tunnel (fig. 13). Apparently the
seals between the concrete pipe sections failed, and water from the drains
began to leak into the Falls Street tunnel.

In 1982, the Falls Street tunnel was inspected for ground-water infiltra-
tion, and a large amount of inflow, estimated at approximately 6 Mgal/d, was
found to leak into the Falls Street tunnel through joints in the concrete pipe
where the tunnel passes over the conduits (Camp, Dresser and McKee, 1982).
Most of this leakage is probably water from the conduit drain system, which
drains ground water from 0.5 mi on both sides of the 4-mi-long trenches. The
Lockport Dolomite is too impermeable to supply the quantity of water that

Well OW-133. Range of measured
) water levels 546.65 to 551.29 ft. B’
= /

. Till Fill / Till T EXPLANATION
560 > rararars
% _ / /N” o 5 Leakage ’f’o/zéu/io{ne/::.i?./s'%{ag{ BEDROCK SURFACE
p: e -l.,em--p--.-.'-o
é'l 540 Tunnei b Fails St. Tunnel 6°x7’ ]
N .
2 eonersiomme AW
i |
E 520 sections | Tél == Twin buried conduits .|
w | l%l 65 ft high x 45 ft wide
z L ; ,%, - Figure 13.
‘g ] l/l
S s00 - | :jﬁl - Vertical section of
= Lockport Dolomite /]l 154: Lockport Dolomite intersection of twin
< F R - buried conduits and
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480 L \lzAl L ! Falls Street tunnel.
200 600 1.000 (Location 1s shown
HORIZONTAL DISTANCE, IN FEET in fig. 1.)

5-122
20



leaks into the tunnel. Estimation of how much water enters the Falls Street
tunnel from either the north (powerplant) or south (river) side of the tunnel
was beyond the scope of this project, however. :

Ef fect of Forebay Canal

The forebay canal is an L-shaped excavation that penetrates the Lockport
Dolomite and upper part of the Rochester Shale at the north end (outlet) of
the twin conduits (fig. 1). It is 4,000 ft long, 500 ft wide, and 110 ft
deep. The walls and floor are unlined. Water that enters the forebay canal
from the conduits is routed to the Robert Moses powerplant, and some is pump ed
up to the Lewiston Reservoir, depending on the daily power—demand schedule.

The daily range of water-level fluctuations in the canal is dependent
on the seasonal diversion schedule, the demand for power generation, and the
flow of the Niagara River. During the summer and early fall, when the flow in
the Niagara River is generally lower, daily fluctuations in the canal are
greatest, as much as 25 ft. The water level in the forebay canal is increased
by the release of water from the Lewiston Reservoir, which supplements the
flow entering from the conduits. This combined flow into the forebay canal
increases the hydraulic head in the canal to drive the Robert Moses powerplant
turbines more efficiently. During high-flow periods (generally during spring)
or when allowable diversions from the Niagara River are higher (table 1),
daily water—-level fluctuations in the forebay are less, usually ranging from 5
to 10 ft even during peak power—demand periods (fig. 7).

Ground-water discharge into the forebay canal.=-The walls and floor of
the forebay canal consist of bedrock. Observations of ground-water seepage
from bedding planes in the forebay canal walls to the forebay canal (Lockport
Dolomite) and higher water levels in nearby wells than in the forebay (pl. lA
and table 2) indicate that ground water generally discharges into the forebay
canal., Little, if any, water enters the forebay canal from the underlying
Rochester Shale, which has low permeability.

Effects of water—level fluctuations in the forebay canal.=-The daily
water—level fluctuations in the forebay canal, which can range to as much
as 25 ft (fig. 7), cause instantaneous water—level fluctuations in wells along
the conduits to as least 3.4 mi south of the forebay canal. The water—level
fluctuations in the forebay canal also cause hydraulic-pressure changes in the
drain system that surrounds the conduits. Instantaneous head responses in
wells adjacent to the twin conduits to water—level fluctuations in the forebay
canal suggest a direct hydraulic connection between the forebay canal and the
drains. Water probably moves from the canal to the drains through gently
southward dipping water-bearing bedding planes that are exposed in the walls
of the forebay canal and is intercepted by the drain system that surrounds the
conduits.

Water levels were recorded at four NYPA ohservation wells adjacent to the
conduits at various distances south of the forebay canal; well OW-167 is at
the outlet of the conduits, and wells OW-162, OW-152, and 0W-139 are 0.8, 2.2,
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NEW YORK STATE DEPARTMFNT OF ENVIRONMENTAL CONSERVATION
DIVISION OF SOLID AND HAZARDOUS WASTE
INACTIVE HAZARDOUS WASTE DISPOSAL REPORT

CLASSIFICATION CODE: 3 - REGION: 9 SITE CODE: 9320C..
. EPA ID: NYD00211.3

NAME OF SITE : SKW Alloy

STREET ADDRESS: Witmer Rd., at Maryland Ave.

TOWN/CITY: COUNTY: ZIP:

Niagara Niagara

SITE TYPE: Open Dump- Structure- Lagoon-X Landfill- Treatment Pond€ 
ESTIMATED SIZE: 37 3.4 Acres ,

SITE OWNER/OPERATOR INFORMATION:

CURRENT OWNER NAME....: SKW Alloys, Inc. .
CURRENT OWNER ADDRESS.: 3801 Highland Avenue, Niagara Falls, NY 14305
OWNER(S) DURING USE...: Vanadium Corp. of Am,AircoAlloys,SKW All
OPERATOR DURING USE...: Same

OPERATOR ADDRESS......: 3801 Highland Ave, N.F., NY 14305

PERIOD ASSOCIATED WITH HAZARDOUS WASTE: From To

SITE DESCRIPTION:

Located south of Witmer Road, east of Hyde Park Boulevard. The

3.4 +- acres was transferred when former owner, Airco Allovs, sold
plant. Part of land retained by Airco Carbon, a subsidiary company.-
Previous to 1981, portions of the whole 37 acres had indiscriminate-
dumping on site. 1In additionm to industrial wastes, old machinery,& rz '
material was placed on the site in a random manner. Land Fill Permit.
Issued to SKW Alloys on 10/20/81. Renewal permit is under review,

MUNICIPAL WASTE ID # 32N04

HAZARDOUS WASTE DISPOSED: Confirmed-X Suspected- :

TYPE . QUANTITY (units
Ferro chrome silicon Alloy Dust 50,000 Tons
Ferro Manganese Slag 6,000 Tons
Ferro chrome silicon Slag 21,000 Tons
Ferro silicon dust 25,000 Tons
Calcium hydroxide, refuse Unknown
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SITE CODE: 932001

- ANALYTICAL DATA AVAILABLE:
- Air- Surface Water-X Groundwater-X Soil- Sediment- None-

' CONTRAVENTION OF STANDARDS:
Groundwater- Drinking Water- Surface Water- Air-

LEGAL ACTION:

TYPE..: State- Federal-
© . STATUS: Negotiation in Progress- Order Signed-

" REMEDTAL ACTION:

Proposed- Under design- In Progress- Completed-
NATURE OF ACTION:

GEOTECHNICAL INFORMATION:
- SOIL TYPE: Clayey - Silt above Sandy silt above glacial till
- GROUNDWATFR DEPTH: Greater than 10 ‘

g ASSESSMENT OF ENVIRONMENTAL PROBLEMS:

" Present activities limited due to limited production. Past disposal

B practices at site and east of site have slightly increased background
levels of trivalent chromium. During extremely dry weather, fugitive
dust may be a problem in past disposal area, Area should continue to be

monitored.

ASSESSMENT OF HEALTH PROBLEMS:

~ Potentially
; Contaminants Migration Exposed Need for
§» Medium Available Potential Population Investigation
. Air Unlikely Unlikely Yes Low
" Surface Soil  Likely Highly Likely Yes High
Groundwater Identified Highly Likely Yes High

Surface Water Identified Highly Likely No Medium

| Health Department Site Inspection Date : 6/85

. MUNICIPAL WASTE ID:

Page 9. -
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November 6, 1984

Mr. Art Elmquest
SKW Alloys, Inc.
P. 0. Box 368 ~
Niagara Falls, New York 14302 -

Dear Mr. Elmquest:

Please find enclosed the analytical results of the solid waste
samples that were gathered at the SKW Alloy Ferroalloy facility
in Niagara Falls, New York. Please append this data to the trip
report you received earlier.

Sincerely,

Ronate /. Qi

Ronald J. Dickson

Environmental Engineer

RJD/ver

Enclosure
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Organics Analysis
For Ferrosilicon Bag-
house Dust
SKW Alloys, Niagara Falls, NY

Concentration
Compound B (ppm)
3,3=Dimethyl hexanea 4.5
l,Z-Benzenedigarboxylic acid butyl-2-methyl 1.7

propylester

aThis compound is a product of sample preparation and analysis.

_““\
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Dahge;rous
Properties of

Industrial Materials

N.IRVING SAX

Assisted by:
Benjamin Feiner/Joseph J. Fitzgerald/Thomas J. Haley/Elizabeth K. Weisburger
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NTAGARA COUNTY HEALTH DEPARTMENT

MEMORANDUM
DATE: December 20, 1983
T0: Mt. Ronald Tramantano
FRON#?;’:_ - Mr. J. A. Kehoe, P.E. (CZ’Q“’L/
SUBJECT: | DISPUSAL SITE INFORMATION

This writing is a response to your memorandum of October 26, 1983, which
requested information regarding the involvement and concerns of this
department for all hazardous waste sites in Niagara County. Attached are
statements outlining owr involvement and concerns for 116 sites «in Niagara
Caunt?. Copies 0f progile reports for sdixty of these sites are also
attached.

The requested information is presented in individual statements for each

Adte. Each of these statements contains fwo sections. The §inst section

04 each atatement L3 a summary of this department's {nvolfvement with that
Aite adince the writing of the 1980 registry. Only major areas of involfvement
are {ncluded. The second section of each astatement outlines this depariment's
most sdgnificant concerns regarding that site. These concerns are based on
potential health impacts only. Environmental concerns are not addressed.

The attached progile reports are provided for your {information. These reporids
Aummanize {nformation oblained §rom site {nvestigations conducted by this
department from 1981 2o 1983. Please note that some information. contained

in the 1981 and 1982 reports may already be outdated.

The department has expended a considerabfe amount of manpower over the
Last three years Lo Linvestigate and monitorn activities at waste disposal
sdites. We intend Zo continue this {nvofvement. We feef that we are now
in a poaltion to provide informmation and judgement which would be necessary
in the assessment and evaluation of potential riskhs and exposures at these
Adltes. We request that we be hept informed of alf actions Zaken by your
office which are related to sites in Niagara County and would be happy Zo

provide you with assdistance wheneven possible.

Please feel free Zo contact us with any questions.

MEH/JAK:cs
Attachments. .
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NAME ;
Alrco ALLoys |DEC #932007)
LOCATION:

The formern and active disposal areas are Located on a 62-acre area
southeast of Witmer Road, 1500 §eet northeast of the intersection of Hyde Pa
Boulevard in the Town o4 Niagara.

A sheteh {8 attached.
OWNERSHIP:

" This area is currently owned by SKW ALLoys, Inc. (37 acres),
3801 Highland Avenue, Niagara Falls, NY 14305 and by Alrco Properties, Inc.
(25 acres), 4861 Packard Road, Nlagara Falls, NY 14302. Past owners include
Airco AﬂﬂoyA, Ine. and the Vanadium Corporation of America.

The contact person for the Alrco property L5 Ronald Spears o4
Alreo Speen Carbon Graphite (285-9381) and for SKW, the contact is
William Favearo (285-1252). .

HISTORY :

The site was §irst used from 1920 to 1964 by the Vanadium Corporation
forn disposal of slag and refuse. The volume 04 stag disposed of L5 estimate
as 594,000 tons by the IATF and as 350,000 tons in the.Application for a /
Sof4id waAte Management Facifity fox Acaco Properties, Inc. The IATF also
reports that 88,000 Lons 0f rejuse were disposed 0f. The majority of this
waste was d&Apoazd 04 on the properly now owned by Airco. A portion of the
slag may have been removed after disposal for use as §4LL8.

Ainco Alloys began using the Witmer Road site in 1964 for wastes
essentially the same as those of Vanadium. 1In 1971, baghouse coflectors
were {nstalled at the Ainco PLant and the dusts coﬁlectad were disposed
0f at this site. Waste volumes disposed of by Airco ALLoys included 6000
tons 0f gerrochrome silicon and 43,000 tons of ferrosilicon dusts (slurnied).
Again, most of this disposal occuaaed on the present Airco property although
Atorage o4 various materials such as coke, ores and raw materials occuwired
on the present SKW property. Some of this material was never aemoved.

Part 360 permits To operate disposal facilities were Lssued to
Airco Speer and SKW during the 1980's. Both firms now operate Land§iLL84 =
for theirn own wuse. SKW disposes 04 slurnied ferrosilicon and ferrochrome silicce
baghouse dusts in ftwo cells occupying about 5 acres total. Airco-Speen f
disposes of "hard" wastes such as brick, concrete, coke, ete., and colfector
dust and carbon fines in their facility. Adrco’s peumit calls for closure of
about 20 acres upon completion of disposal activities. This will close the
majority of the formen disposal area as well.

Monitoring of eight on-site wells and 0§ surface water on-site L4
performed quarterly by a mutual consultant of Alrco and SKW. The results
are sent %o DEC-Reglon 9 (Robert Mitrey). .

i
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932001

Recent inspections \Winter 1983) of both the Alrco and SKW properties
have confirmed much of the above information. Both active facilities were
found to be essentially in compliance with codes and perm condLtions.

" PREVIOUS SAMPLE RESULTS:

Groundwater and surface water samples have been taken prior Zo Lssuanc
360 permits and quarterly thereagter. Analytic parameters include pH, con-
ductivity, COD, TOC, Barium, Chromium, Iron, Manganese, Silicon and Zinc.
The nesults of 1979 and 1980 sampling are given <n Application for So&id Waste
Management Facility for the Airco Properties, Inc. (1980 and Suppori Documeni
fox_ AppZication Zo Consthuct and Operate a Solid Waste Management Facifity
for SKW AZFoys, Inc. (19801. Subsequent analyiical reports nave been sent Lo
DEC-Bifgato.

In general, the results show minimal or no contamination of groundwaie
but they do show increase in total chromium occurring across the site in the
surnface waten sampfes. Chromium concentrations in surface water Leaving the

- aite-nanged from 0.35 to 2.2 mg/L {n 1980 and were higher than background

concentrations by two to three times. 1t was noted that conductivily decrease
across the site, apparently due to dilution.

EXAMINATION OF AERIAL PHOTOS:

Examination of aerial photographs provided no new {nformation but
confinmed that disposal occurred paimarily on the present Alrco property.
USDA (1958 and 1966) and SKW ALLoys (1980) photos were wsed.

SOILS/GEQLOGY :

Soils at this site were studied by Earth Dimensions, Inc. prlor
2o the design of the active fand§il€ facilities. Details and boring £ogs
are available in the document accomowiyding SKW's and Alrco's applications.

Essentially, s0ils are characterized as consisting of 1 Zo 9 feet
04 miscellaneows 4L material |waste {n some cases), over 2 Zo 17 geet 04
clay, over 0 to 7 feet of water sorted stratified sediments, over 1 %o 7 feet
0§ Glacial TifL. Refusal occurred at depths of 11 Lo 24 feet. The {4
thickness {s the dominate factor affecting depth Zo bedrock.

Bedrock 4is Lockport Dofomite. Bedrock reportedfy dips to the south
at a slope of 1/2%. The Lockport Formation may contain several water bearing
zones at variouws depiths.

GROUNDWATER:

The Suppart Document accomoanying SKW's 360 permil application indicat
that two aquijens are present beneath the site. The first Ls an artesian
aquifer in the Lockport Fommation. The second 4s an unconfined aquiger in
the unconsolidated material. The ditrection of §low of the unconfined aguifer
is 20 the southwest. The direction of §Low af the bedrock aquifer has not
been determined. '

The nearest hnown drinking water welf is 3500 feet noath. The
focations of other wells are unknown. There are no industrial userns o4

recycled paper ecology and environmen

groundwater {n this area.
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SURFACE WATER:

An (nteumittent stream passes through the site. This stream
may be dry durning the fLate spring and summer. The nearest permanent
body of surface water {s the Nlagara River, 6000 feet west. There are no
water {intakes within three miles downstream on the Niagara River.

The alte 48 not in a 100 year {Lood plain and is nol within one mile .
04 a designated wetland.

ATR:

The only potentially significant ain emission problem associated
with this aite s dust. No volfatile or organic wastes are known to be
present.

Approximately 2000 people Live within one mife 0§ this site. The
nearest population £s 2000 feet southwest.

Land use within fwo mcfes includes industrial, residential and
commercial in roughly even proporitions.

FIRE/EXPLOSTON:

Due to the nature of the wastes present, there appears 2o be no
potantcaﬂ for fine at this sdite.

DIRECT CONTACT:

Access (s restricted to the public. The wastes present should not
present signdficant health problems {§ contacted.

CONCLUSTONS::

This site has been used for disposal for over 60 years and L& still
active. The wastes present are primarily inorganic and Largely consist of
sag and collector dusts. The concentration of chromium in the wastes {4
not known. Chromium L5 apparentfy the paimary contaminant of concewn. The
active gacilities ane permitted and are essentially in compliance with Part
360.

RECOMMENDATTIONS :

Continued monitoring and closure of active facilities as provided
by the operating permits should be adequate to prevent significant impacits
grom this asite. No additional action beyond that specified in the operating .
peimits {4 considered necessary.
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INTERVIEW ACKNOWLEDGEMENT FORM

SITE NAME: Power Authority I.D. NUMBER:

Road Site, Ross

Steel Site
PERSON )
CONTACTED: Nancy Aungst DATE: 5/19/88

Project Manager
Hyde Park Oversight

AFFILIATION: Ecology and PHONE NUMBER: (716) 684-8060
- Environment, Inc.
ADDRESS: 368 Pleasantview Dr. CONTACT
Lancaster, New York PERSON(s): Peggy Farrell

TYPE OF CONTACT: Meeting

INTERVIEW SUMMARY

ReSIdentlal wells used for drinking water were located at 2633, 2645, and 2705

Pennsylvania Ave. As part of the Hyde Park Remedial Program, these homes were

connected to a water line during January 1987. Two wells are currently used by
two junkyards located at 2564 and 2989 Delaware Ave. These wells are not used

for drinking. Less than 5 people use this water.

ACKNOWLEDGEMENT

I have read the above transcript and I agree that it is an accurate summary of
the information verbally conveyed to Ecology and Environment, Inc. interviewer(s)
(as revised below, if necessary).

Revisions (please write in any corrections needed to above transcript)

Sg%vgw e 5 /a7/88
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I« IDENTIFICATION

POTENTI AL AZARDOUS WASTE SITE
SITE INSPECTION REPORT

Z I

EPA 01 State 02 Site Number

NY 932001
PART 1 - SITE LCCATION AND INSPECTION [NFORMATION

Ile SITE NAME AND LOCATION

01 Site Name (Legal, common, or descriptive name of site) 02 Street, Route No., or Specific Location ldentifier
SKW Alloys Witmer Road

Q3 City 04 State | 05 Zip | 06 County 07 County | 08 Cong.

Code - Code Dist.

Town of Niagara NY 14305 Niagara

Q9 Coordinates 10 Type of Ownership (Check one)
Latitude Llongitude [X] A, Private [ 1 B, Federal [ 1 C, State [ ] D. County
43 07 22N 1079 02 56.0 [ | E« Municipal [ | F, Other [ ] G. Unknown

I11, INSPECTION INFORMATION

Q1 Date of inspection |02 Site Status 03 Years of Operation

[X] Active
8 /26 /87 1920 |  present [ 1 Unknown
Month Ulay Year [ 1 Inactive Beginning Year kEnding Year
Q4 Agency Performing Inspection (Check all that apply)
[ 1 A, EPA [ 1 B, EPA Contractor { 1 C. Municipal [ 1 D, Municipal Contractor
(Name of Firm) (Name of Firm)
{ 1 E, State [X] F, State Contractor E&E [ 1 G, Other
(Name of Firm) (Specity)
@5 Chief Inspector 06 Title 07 Organization 08 Telephone No.
Dennis Sutton Geologist E&E (716) 684-8060
09 Other Inspectors 10 Title 11 Organization 12 Telephone No.
Jon Sundquist Chemical Engineer E&E (716) 684-8060
( )
( )
( )
( )
13 Site Representatives Interviewed 14 Title 15 Address 16 Telephone No.
Manager-
Anthony H. Kruk Engineer 3801 Highland, Niagara Falls (716) 285=-1252
Richard R. Snyder P.E. 86 Countryside Lane, Grand Island (716) 773=5661
Suzette Kosikowski nvlronmental 4861 Packard Road, Niagara Falls (716) 285-9381
upervisor
( )
( )

17 Access Gained By (Check one) 18 Time of Inspection 19 Weather Conditions
[X] Permission
[ 1 Warrant 10: 00 Cloudy, approximately 70°F, winds 0-5 mph

IV. INFORMATION AVAILABLE FROM

01 Contact . 02 0f (Agency/Organization) 03 Telephone No.
Walter E. Demick NYSDEC (518) 457-9538
04 Person Responsible for Site Inspection Form | 05 Agency | 06 Organization | 07 Telephone No. | 08 Date
: 9 / 4 /87
M. J. Farrell EQE (716) 684-8060 [ MonTh Day Year
EPA Form 2070-13 (7-81) D1773
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IDENTIFICATION
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POTENTIIAL HAZARDOUS WASTE SITE .
SITE INSPECT I ON REPORT 01 State 02 Site Number
NY 932001
PART 2 = WASTE [|NFORMATION :
-
1. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 Physical States 02 Waste Quantity at Site 03 Waste Characteristics (Check all that -
(Check all that apply) (Measure of waste quanti- apply)
ties must be Independent)
X1 A, Toxic [ 1 H, Ignitable ‘
[X] Ae Solid X1 Eq Slurry Tons __ 102,000 [X] B, Corrosive | 1 I, Highly volati .:
{X] B, Powder, Fines [ ] F, Liquld Cubic Yards { )] C. Radioactive [ | J, Explosive
[ 1 C. Sludge [ ]G, Gas No, of Drums [X]! D, Persistent [ ] K, Reactive
[ 1 D, Other [ 1 E. Soluble [ 1 L, Incompatible
(Specify) [ 1 F, Infectious [ ] M, Not applicable
{ 1 G, Flammable
-
111, WASTE TYPE
Category Substance Name 01 Gross Amount | 02 Unit of Measure | 03 Comments
SLU Sludge This s ite is fwo permitted landfills |
- used by SKW Alloys and Airco Carbon
OLwW Oily waste to dispose of ferrochrcame silicon
SOL Solvents al loy dust, and ferro silicon dust
d f i
PSD Posticidos byproducts of ferroal loy pfoducflon
oce Other organic chemicals
10C Inorganic chemicals
ACD Acids 7
BAS Bases
MES Heavy Metals -
IV, HAZARDOUS SUBSTANCES (See Appendix for most frequently cited CAS Numbers) '
01 Category 02 Substance Name 03 CAS Number | 04 Storage/Disposal 05 Concentration | 06 Measure of
Method Concentrat: 1
The following is reported to be disposed of on site: -
i0C Ferro chrome silicon alloy dust 50,000 Tons
10C Ferro manganese slag 6,000 Tons -
10¢ Ferro chrome silicon slag 21,000 Tons =
10C Ferro silicon dust 25,000 Tons
10C Calcium hydroxide, refuse Unknown ‘
This site was also reported to have been used to dispose of coke, ores, siag, raw materials, and refuse from :
1920 to 1964, 1
V., FEEDSTOCKS (See Appendix for CAS Numbers) (Production facilities not on site) -
Category 01 Feedstock Name 02 CAS Number | Category 01 Feedstock Name 02 CAS Number 4
FDS Quartz FDS Steel '
FDS Coal FDS
FDS Petroleum Coke FDS )
FDS Wood Chips FDS
VI, SOURCES OF INFORMATION (Cite specific references, e.gd., state files, sample analysis, reports)
NYSDEC, Division of Solid and Hazardous Waste Inact ive Hazardous Waste Disposal Report
E & E site inspection and photo log, 9/87
USGS 7.5-Minute topographic map, Niagara Falls,
New York quadrangle
e e e -
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lo [IDENTIFICATION

POTENTItIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT 01 State 02 Site Number
NY 932001
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
11, HAZARDOUS CONDITIONS AND INCIDENTS
01 [X] A, Groundwater Contamination 02 [X] Observed (Date 4/87 ) { 1 Potential [ | Alleged
03 Population Potentially Affected Unknown 04 Narrative Description:
Groundwater on site was last sampled in April 1987, Laboratory analysis results indicate contamination
from metals,
01 [X] B, Surface Water Contamination 02 [ | Observed (Date ) [X] Potential [ ] Alleged
03 Population Potentially Affected Unknown 04 Narrative Description:
Potential for surface water exists, Lower Niagara River is approximately 1,5 miles To the west and the
Lewiston Reservoir i's approximately | mile to the northeast, Groundwater discharges to the Niagara River,
01 1 1C, Contamination of Air 02 [ | Observed (Date ) [ ] Potential [ ] Alleged
03 Population Potentially Affected 04 Narrative Description:

None expected

0! [ 10, Fire/Explosive Conditions 02 [ ] Observed (Date ) [ | Potential [ ] Alleged
03 Popuiation Potentialiy Affected 04 Narrative Description:

None expected )
01 IX]) E, Direct Contact 02 [X] Observed (Date 8/87 ) [ ] Potential [ | Alleged
03 Population Potentially Affected Unknown 04 Narrative Description:

Waste is accessible to workers on site and the public. Personnel were observed walking on the landfill

which is not covered.
01 [X] F, Contamination of Soil 02 [ ] Observed (Date ) [X] Potential [ ] Alleged
03 Area Potentially Affected Unknown 04 Narrative Description:

cres

The potential for soil contamination exists since waste materials other than the ferrosilicon dusts

were disposed of or stored on site at the time of the inspection.
01 [X] G. Drinking Water Contamination 02 [ ] Observed (Date ) [X1 Potential [ ] Alleged
03 Population Potentially Affected 04 Narrative Description:

Potential exists, drinking water wells are 0,2 mile from site,
01 [X] H, Worker Exposure/injury 02 [ | Observed (Date ) [X] Potential [ ] Alleged
03 Workers Potentially Affected Unknown 04 Narrative Description:

Potential exists for worker exposure from dust generated from the waste.
01 1 11, Population Exposure/Injury 02 [ | Observed (Date ) [ ] Potential [ | Alleged
03 Population Potentially Affected 04 Narrative Description:

None expected

D1773
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l. IDENTIFICATION

POTENT!IAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT 01 State | 02 Site Numt -
; NY 932001
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
11, HAZARDQUS CONDITIONS AND INCIDENTS (Cont,)
01t 1 J, Damage to Flora 02 [ | Observed (Date ) [ 1 Potential [ ] Alleged
04 Narrative Description: :
None expected
01 [ I K. Damage to Fauna 02 [ | Observed (Date ) [ 1 Potential [ 1 Alleg
04 Narrative Description:
None expected
01 [ 1 L, Contamination of Food Chain 02 [ ] Observed (Date ) [ ] Potential [ | Alleged
04 Narrative Description: .
None expected
01 [X] M, Unstable Contalnment of Wastes 02 [ ] Observed (Date ) [X] Potential [ | Alleg -
(Spillis/Runoff/Standing liquids, Leaking
drums)
03 Population Potentially Affected Unknown 04 Narrative Description:
Disposal practices unknown for 1920's - 1960's,
01 [ 1 N, Damage to Offsite Property 02 [ | Observed (Date ) [ 1 Potential [ ] Alleg -
04 Narrative Description:
There exlists the potential for off-site migration of dust from lime slag piles.
01 [ ] O, Contamination of Sewers, Storm Drains, 02 [ | Observed (Date ) [ 1 Potential [ ] Alleged
WWTPs
04 Narrative Description:
None expected
01 [ 1 P, lllegal/Unauthorized Dumping 02 [ ] Observed (Date ) [ 1 Potential [ ] Alleg -

04 Narrative Description:

None expscted

05 Description of Any Other Known, Potential, or Alleged Hazards

I1l. TOTAL POPULATION POTENTIALLY AFFECTED Unknown

IV, COMMENTS

IT has been reported that Indiscriminate dumping of industrial wastes, old machinery and raw material took
place in a random manner on the entire 62~acre site.

V. SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports)

USGS 7.5 Topographical Map, Niagara Falls Quadrangle

E & E Site Inspection 8/26/87

SLC Consultants Sample Lab Analysis 6/87

Niagara County Health Department, Niagara Falls personal communication

New York State Department of Environmental Conservation, Division of Solid and Hazardous Waste Inactive
Hazardous Waste Disposal Report
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1. IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTI ON REPORT 01 State 02 Site Number
NY 932001
PART 4 - PERMIT AND DESCRIPTIVE INFORMATION
Il, PERMIT INFORMATION
01 Type of Permit Issued "02 Permit Number ] 03 Date !ssued ] 04 Explration Date | 05 Comments
(Check all that apply)
[ 1 A, NPDES This facility contains 2 sep- “
{ 18, UIC erate landfills that are
[ 1 Cs AIR presently awalting renewal of
[ ] D. RCRA The fwo Part 360 permits fo |
-
[ | E, RCRA Interim Status operate. Metals have been
[ 1F, SPCC Plan . detected by groundwaier sample™
[X] G, State (Specify) 10/20/81. . analysis., Baghouse dust )
[ 1 He Local (Specify) ’ falled EP Toxlicity tests for
[ 11, Other (Specify) chromium and selenium, ?
[ 1 J. None e
TTT. SITE DESCRIPTION :
01 Storage Disposal 02 Amount 03 Unit of |04 Treatment 05 Other ﬁ
(Check all that apply) Measure (Check all that apply) ﬂ;
{ | A, Surface Impoundment [ 1 A, Incineration {X] A, Bulldings On ;
Site
[ ] B, Piles [ 1 B, Underground Injection
[ 1 C, Drums, Above Ground [ 1 C. Chemical/Physical
{ ] D. Tank, Above Ground { 1 D. Blologlical
[ ) E. Tank, Below Ground [ 1 E, Waste Oil Processing
[X] F, Landfilli 11,000 tons/yr 1 1 F, Solvent Recovery 06 Area of Site
[ 1 G, Landfarm < [ 1 G. Other Recycling Recovery
{ 1 H, Open Dump [ 1 H. Other 62 Acres 1
(Specity) E]
[ 11, Ofher i
(Specify)
07 Comments: Portions of the 62-acre site allegedly had indiscriminate dumping on site, In addition to !1

industrial wastes, old machinery and raw material were placed on site in a random manner,
IV, CONTAINMENT J
ol ?°?*if“ﬂ323u2$efa§§83ré°"°°fx?"§3 Moderate [ 1 C, Inadequate, Poor [ 1 D. !nsecure, Unsound, Dangerous =
02 Description of Drums, Diking, Liners, Barrlers, etc, o]

Landfi |l is not covered, some waste other than the
landfil| area, and potentially Is present under the |
2 to 12,5 feet thick.

ferrosi licon dust has been placed on site outside the

andfill. The 25-acre landfill has a natural clay liner_:

V. ACCESSIBILITY

01 Waste Easily Accessible: | ] Yes [X] No

02 Comments:

Landfi !l site Is fenced and guarded, but not covered.

Vi. SOURCES OF INFORMATION (Cite specific references, e.g

I

., state flles, sample analysis, reports)

E & E Site Inspection 8/26/87

SLC Consultants, groundwater sample analysis, 6/87

New York State Depariment o
of Solid and Hazardous Waste, Inactive Hazardous Waste
Disposal Report

f Environmental Conservation Division

SKW Alloys, Inc,., update of December 5, 1980
Engineering Report Plan of Operating for
Landfi Il Cell No. 2 at SKW Alloys, Inc.'s
Witmer Road Site, 4/27/87

5-150
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PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

ls IDENTIFICATION

01 State
NY 932001

02 Site Number ;

Il, DRINKING WATER SUPPLY

01 Type of Drinking Supply - 02 Status
(Check as applicable) .
b Surface Well Endangered
%mmun'fy AQ [X! B. ( ] AQ [ ]
Non-commun ity Do [ 1 D. 11 D, [ 1]

03 Distance to Site

Af fected Monltored A Approx, 10
Bo [ ] C. [X] ' .
E. ‘ ] FQ l ] B (mi‘l

(mi> P

111, GROUNDWATER

01 Groundwater Use In Vicinity (Check one)

[ 1 A, Only Source for

{X} B, Drinking (Other sources

l l C Commercial,

[ 1 D. Not Used,

3

Drinking avallable) - Industrial, Unuseable

Commercial, industrial, “lirrigation
Irrigation (No other - C (Limited other
water sources avallable) ’ +.° sources available)

02 Population Served by Groundwater <5 03 Distance to Nearest Drinking Water well NA (mi) !t

04 Depth to Groundwater |05 Direction of Groundwater | 06 Depth to Aquifer | 07 Potential Yield | 08 Sole Source

Flow of Concern of Aquifer Aquifer
10-15 (f+) Southwest 10=15 (1) 2,880-158,400 (gpd) [ 1 Yes IX] N

09 Description of Wells (including usage, depth, and location relative Yo population and bulldings)

Wells on site are used exclusively for groundwater monitoring; wells located 0.2 mile north of site used
by two commerclal faclilities.

10 Recharge Area 11 Discharge Area

[X] Yes |Comments: Recharge via [ 1 Yes |Comments:
. precipitation .
[1No [X1 No
IV, SURFACE WATER -

01 Surface Water (Check one)

IX} A, Reservoir, Recreation, {18, Irrigation, Economically [ 1 Cs Commercial, [ } D, Not Currentl;:

Drinking Water Source important Resources Industrial Used
02 Affected/Potentially Affected Bodies of Water
Name: Affected Distance to Site
Niagara River [} 1.5 (mi
Lewiston Ressrvoir [1 1.5 (ml:
[1]

(mi)

V. DEMOGRAPHIC AND PROPERTY INFORMATION

01 Total Population Within
One (1) Mile of Site

A. 5,540
No. of Persons

Two (2) Miles of Site

02 Distance to Nearest Population

Three (3) Miles of Site

B. 34,035 C.

No, of Persons

58,299

No, of Persons

0.2

(ml)

03 Number of Buildings Within Two (2) Miles of Site

12,824

500 ft.

04 Distance to Nearest Of f~Site Bullding

(mi)

05 Population Within Vicinity of Site (Provide narrative description of nature of population within viclnity of
site, e.g., rural, village, densely populated urban area)

Densely Industrialized area with highly urbanized areas within 1/2 mile of site.
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I [IDENTIFICATION
SITE

POTENTIAL HAZARDOUS WASTE
S | E INSPECTI N REPORT

o

l
T 01 State 02 Sl+e Number
NY 932001

PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

VI, ENVIRONMENTAL INFORMATION

01 Permeabl|lty of Unsaturated Zone (Check one)

[ 1A, 1076 - 1078 cm/sec [X] B, 1074 - 1076 cm/sec | ] C. 1074 - 1073 em/sec | 1 D. Greater Than 10~2 cm/sec

02 Permeabl! Ity of Bedrock (Check one)

[ 1 A. Impermeable [ 1B. Relatively Impermeable (X] C, Relatively Permeable { ] D. Very Permeable
(Less than 1070 cm/sec) (104 - 1078 cm/sec) (1072 - 1074 cm/sec) (Greater than 1072
cm/sec)

03 Depth to Bedrock |04 Depth of Contamlnated Soll Zone |05 Soll pH

10 - 25 (ft) Unknown (f1) 5.6 = 7.3

06 Net Precipltation | 07 One Year 24-Hour Rainfall |08 Slope
Site Slope | Directlon of Site Slope | Terraln Average Slope

4,0  (In) 2.5 (Tn) 0.5 % East 1.3 2
09 Flood Potentlal 10
Slte Is In NA Year Floodplaln [ 1 Slte Is on Barrler Island, Coastal Hlgh Hazard Area, Rlverline
Floodway
11 Distance to Wetlands (5 acre mln!mum5 12 Distance to Critical Habltat (of Endangered Specles)
ESTUARINE OTHER NA (m{)
A. NA (mi) B. 2.5 (ml) Endangered Specles: NA
R SR TR AR TR T YT S T Y

=222~ SN L M - L R Y

Distance to:

RESIDENT IAL AREAS, NATIONAL/STATE AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL PARKS, FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AG LAND
A, 0.10 {ml) B. 0.5 (ml) C. 4 (ml) D. 4 (ml)

14 Description of Site In Relatlon to Surrounding Topography

Thils site Is located In the northerly section of the Clty of Nlagara Falls, New York, approximately 1.5
mlles east of the Whiripool State Park. It [s sltuated In a highly Industriallzed area with highly
populated residentlal areas located approximately 0.5 mlle to the south and east. The area [s generally
flat lylng and surface water [s not present on slte.

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

USGS 7.5 Mlnute Topographic Map, Nlagara Falls and Lewlston, NY quadrangles -

NYSDEC flles, Reglon 9, Buffalo, New York

Johnson, Rlchard H., 1964, Groundwater In the Nlagara Falls Area, New York, State of New York Conservatlon
Department, Water Resource Commlsslon, Bulletln GW-53

Barrett, K.W., S.S. Chang, S.A. Hans, AM, Platt, 1982, Uncontrolled Hazardous Waste Slte Ranking System
Users Manual, MItre Corporatlon

Higglns, B.A., P.S. Puglia, R.P. Lecnard, T.D. Yoakum, W.H. Wirtz, 1972; Soll Survey of Nlagara County,
New York, USDA Soll Conservation Service

Graphlcal Exposure Modellng System, June 1987, Environmental Protection Agency, Offlce of Pestlcides
and Toxlc Substances, Federal Plaza, New York, New York

recycled paper eeology and environment D1773
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PART 6 - SAMPLE AND FIELD INFORMATION

HAZARDOU
INSPECTI1O

{o IDENTIFICATION

5
N 01 State
NY

02 Site Number
932001

SAMPLES TAKEN

Sample Type

01 Number of

Samples Taken

02 Samples Sent to

03 Estimated Date i |
Results Available

Groundwater

Surface Water

Waste

Air

Runoff

Spill

Soil

Vegetation

Other

None

F1ELD MEASUREMENTS TAKEN

01 Type

02 Comments

Air

Air monitoring performed with an HNu photoionization detector; no readings noted above

background.

IV, PHOTOGRAPHS AND MAPS
01 Type {X] Ground [ 1 Aerial 02 in Custody of Ecology and Environment, Inc,
(Name of organizaTion or individual)
03 Maps 04 Location of Maps
[X] Yes NYSDEC, Region 9, Buffalo, New York

[ ] No

V. OTHER FIELD DATA COLLECTED (Provide narrative description of sampling activities)

Vi,

SOURCES OF INFORMATION (Cite specific references, @.g., state files, sample analysis, reports)

E & E Site Inspection Fieldbook and Photo Log, 8/26/87
NYSDEC Region 9 files, Buffalo, New York

D1773
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PART 7 - OWNER [ NFORMATION

lo IDENTIFI

CATION

01 State
NY

02 Site Number
932001

CURRENT OWNER(S)

PARENT COMPANY (1f applicabie)

01 Name . 02 D+B Number 08 Name 09 D+B Number
SKW Alloys, Inc.

03 Street Address (P,0, Box, RFD #, etc.) | 04 SIC Code 10 Street Address (P.0. Box, RFD #, etc.) | 11 SIC Code
3801 Highland Avenue

05 City 06 State | 07 Zip Code 12 City 13 State | 14 Zip Code
Niagara Falls NY 14305

01 Name 02 D+B Number 08 Name 09 D+B Number
Airco Carbon Corp.

03 Street Address (P,0., Box, RFD #, etc.) | 04 SIC Code 10 Street Address (P.0. Box, RFD #, etc.) | 11 SIC Code
4861 Packard Road

05 City 06 State | 07 Zip Code 12 City 13 State | 14 Zip Code
Niagara Falls NY 14303

01 Name 02 D+8 Number 08 Name 09 D+B Number
Niagara Mohawk Corp.

03 Street Address (P.0, Box, RFD #, etc,) | 04 SIC Code 10 Street Address (P.0., Box, RFD #, etc.) | 11 SIC Code
535 Washingfon Street

05 City 06 State | 07 Zip Code 12 City 13 State | 14 Zip Code
Buffalo NY 14212

01 Name 02 D+8 Number 08 Name 09 D+B Number

03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code 10 Street Address (P,0. Box, RFD #, etc.) | 11 SIC Code

05 City 06 State | 07 Zip Code 12 City 13 State | 14 Zip Code

1. FREVIOUS OWNER(S) (List most recent flrst) IV, REALTY OWNER(S) (!f applicable, list most recent

first)

01 Name 02 D+B Number 01 Name 02 D+8 Number
Airco Alloys Airco, Inc.

03 Street Address (P,0. Box, RFD #, etc.) | 04 SIC Code 03 Street Address (P.0. Box, RFD #, etc.) { 04 SIC Code
4861 Packard Road

05 City 06 State | 07 Zip Code 05 City 06 State | 07 Zip Code
Niagara Falls NY 14304 Del.

01 Name 02 D+B Number 01 Name 02 D+B Number
Pittsburg Metallurgical

03 Street Address (P,0, Box, RFD #, etc,) | 04 SIC Code 03 Street Address (P.0, Box, RFD #, etc.) | 04 SIC Code
4861 Packard Road

05 City 06 State | 07 Zip Code 05 City 06 State | 07 Zip Code
Niagara Falls NY 14304

01 Name 02" D+B Number 01 Name 02 D+B Number
Vanadium Corp. of America

03 Street Address (P.0., Box, RFD #, etc.) | 04 SIC Code 03 Street Address (P.,0, Box, RFD #, etc,) | 04 SIC Code
Unknown

05 City 06 State | 07 Zip Code 05 City 06 State | 07 Zip Code

~

Vo

recycied paper

cloosy

53 el ens

SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports)

SITODIEnT -

SKW Al loys,

E& E Site Inspection, 8/26/87

Inc, Files, Niagara Falls, NY
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l. IDENTIFICATION

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT 01 stare | 02 srte nemoer |
NY 932001 :
PART 8 - OPERATOR INFORMAT ION :
Il. CURRENT OPERATOR (Provide if different from owner) | OPERATOR'S PARENT COMPANY (lf applicable)
01 Name 02 D+B Number 10 Name 11 D+B Number ~

ééypélloys, Inc,, Airéo Carbon

03 Street Address (P.0, Box, RFD #, etc,) | 04 SIC Code 12 Street Address (P.0O. Box, RFD #, etc.) | 13 SIC Code:‘1'
Qgg& Highland Avenue, 4861 Packard

05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Code - T
Niagara Falls NY 14305

08 Years of Operation | 09 Name of Owner
7 yrs.

I1l, PREVIOUS OPERATOR(s) (List most recent first; PREVIOUS OPERATORS! PARENT COMPANIES (If applicable)
provide only if different from owner)

01 Name 02 D+B Number 10 Name 11 D+B Number ]
Airco Alloys Airco, Inc.

03 Street Address (P.0O, Box, RFD #, etc.) | 04 SIC Code 12 Street Address (P,0, Box, RFD #, etc.) | 13 SIC Code
" 4861 Packard Road

05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Code
Niagara Falls NY 14304
08 Years of Operation | 09 Name of Owner During This ) ml
13 yrs. Period
01 Name 02 D+B8 Number 10 Name 11 D+8 Number '

Vanadium Corp, of America

03 Street Address (P.0. Box, RFD #, etc,) |04 SIC Code 12 Street Address (P,0. Box, RFD #, etcs) | 13 SIC Code

Unknown
05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Code
e
08 Years of Operation | 09 Name of Owner During This
44 yrs. Period
01 Name 02 D+B Number 10 Name 11 D+B Number 7]
03 Street Address (P.,0, Box, RFD #, etc,) } 04 SIC Code 12 Street Address (P.,0, Box, RFD #, etc.,) | 13 SIC Code -
05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Code F
08 Years of Operation | 09 Name of Owner During This Fj_
Period .
IV, SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports) |
SKW Alloys Corp, files, Niagara Falls, New York
Niagara County Health Department Files, Niagara Falls, New York

D1773
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PART 9 - GENERATOR/TRANSPORTER |NFORMATION

AZA
SP
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ECT!

us
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W
R

ASTE SITE
EPOR

le IDENTIFICATION

T

01 State

02 Site Number
NY -

932001

Il ON=SITE GENERATOR

01 Name 02 D+B Number

03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code

05 City 06 State | 07 Zip Code

111, OFF-SITE GENERATOR(S) .

01 Name 02 D+8 Number 01 Name 02 D+B Number
SKW Al loys

03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code 03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code
3801 Highland Avenue

05 City 06 State | 07 Zip Code 05 City 06 State | 07 Zip Code
Niagara Falls NY 14305

01 Name 02 D+B Number 01 Name 02 D+B Number
Alrco Carbon Corp,

03 Street Address (P.,0, Box, RFD #, efé.) 04 SIC Code 03 Street Address (P,0. Box, RFD #, etc.) | 04 SIC Code
4861 Packard Road

05 City 06 State | 07 Zip Code OS‘CIfy 06 State | 07 Zip Code
Niagara Falls NY 14305

1V, TRANSPORTER(S)

01 Name 02 D+B Number 01 Name 02 D+8B Number

03 Street Address (P,0, Box, RFD #, etc.) | 04 SIC Code 03 Street Address (P,0. Box, RFD #, etc.) | 04 SIC Code

05 City 06 State | 07 Zip Code 05 City 06 State | 07 Zip Code

01 Name 02 D+B Number 01 Name 02 D+B Number

03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code 03 Street Address (P.,0. Box, RFD #, etc.) | 04 SIC Code

05 City 06 State | 07 Zip Code 05 City 06 State | 07 Zip Code

V. SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports)
recycigd paper ecology and envirenment D1733
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l. [IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE
SI1TE INSPECTION REPORT 01 State 02 Site Number
- - NY 932001
PART 10 ~ PAST RESPONSE ACTIVITIES

I'te PAST RESPONSE ACTIVITIES

01 [ ] A, Water Supply Closed 02 Date 03 Agency
04 Description:

01 [ ] B, Temporary Water Supply Provided 02 Date 03 Agency
04 Description:

01 [ | C., Permanent Water Supply Provided 02 Date 03 Agency
04 Description:

01t [ ] D, Spilled Material Removed 02 Date 03 Agency
04 Description:

01 t | E. Contaminated Soil Removed 02 Date 03 Agency
04 Description:

01 [ ] F. Waste Repackaged 02 Date 03 Agency
Q4 Description:

01 [ ] G. Waste Disposed Elsewhere 02 Date 03 Agency
04 Description:

01 [ ] H, On Site Burial 02 Date - - 03 Agency
04 Description:

01 [ 1 I. In Situ Chemical Treatment 02 Date 03 Agency
04 Description:

01 [ 1 J, In Situ Biological Treatment 02 Date 03 Agency
04 Description:

01 [ ] K, In Situ Physical Treatment 02 Date 03 Agency
04 Description:

01 { ] L. Encapsulation 02 Date " 03 Agency
04 Description:

01 [ ] M, Emergency Waste Treatment 02 Date 03 Agency
04 Description:

01 [ 1 N, Cutoff wWalls 02 Date 03 Agency
04 Description:

0t [ 1 O, Emergency Diking/Surface Water Diversion 02 Date 03 Agency
04 Description:

01 { | P, Cutoff Trenches/Sump 02 Date 03 Agency
04 Description:

01 [ )] Q. Subsurface Cutoff Wall 02 Date 03 Agency

04 Description:
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I, IDENTIFICATION
POTENTIAL HAZAR O US WASTE SITE
SITE INSPECTION REPORT 01 State | 02 Site Number
NY 932001
PART 10 - PAST RESPONSE ACTIVITIES

i1, PAST RESPONSE ACTIVITIES (Cont.)

01t I 1 R, Barrier Walls Constructed 02 Date 03 Agency

04 Description:

0t [ 1 S. Capping/Covering 02 Date 03 Agency

04 Description:

01 [ 1 T, Bulk Tankage Repaired 02 Date 03 Agency

04 Description:

0t { ] U, Grout Curtain Constructed 02 Date 03 Agency

04 Description:

01 { 1 Vv, Bottom Sealed 02 Date 03 Agency

04 Description:

01 { ] W, Gas Control 02 Date 03 Agency

04 Description:

01 [ I X, Fire Control 02 Date 03 Agency

04 Description:

01 [ | Y., Leachate Treatment 02 Date 03 Agency

04 Description:

0t [ ] Z, Area Evacuated 02 Date 03 Agency

04 Description:

01 [ | 1, Access to Site Restricted 02 Date 03 Agency

04 Description:

01 [ | 2, Population Relocated 02 Date 03 Agency

04 Description:

01 [ | 3, Other Remedial Activities 02 Date 03 Agency

Q04 Description:

I11. SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports)

158 D1773
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6. ASSESSMENT OF DATA ADEQUACY AND RECOMMENDATIONS

After assessing the information gathered for this site, and
applying it to an HRS worksheet, it is determined that existing infor-
mation is adequate to score the site. Further investigations are
recommended to determine the extent and quantity of possible waste
migration.

Sample analysis indicates that some parameters exceed New York
State groundwater criteria. In addition, the baghouse dust failed EP
Toxicity tests for chromium and selenium. E & E recommends a screen-
ing program for the entire site consisting of continued groundwater
monitoring of existing wells and installation of new wells to better
define the source of groundwater contamination. Soil samples also
should be collected from surface to a depth of 2 feet and analyzed for
priority pollutants and RCRA hazardous waste characteristics. Addi-
tionally, groundwater samples should be analyzed for priority pollut-
ants not currently tested for by SKW under their landfill permit.

This screening program can be developed in conjunction with
NYSDEC Region 9 since they are in the process of reviewing an appli-
cation from SKW to construct and operate a third landfill on site.

In addition, the potentfa] for fugitive dust emissions from the
waste piles and use of the site by dirt bikers and all-terrain
vehicles (ATVs) should be investigated.

Based on these tests and investigations, the quantity and extent
of contamination can further be defined and recommendations for
remediation can then be made. This information will also lead to a
more accurate HRS scoring of the site.

recycied paper 6"1 ecology and environment
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ecology and envlronment, Inc.

PHOTOGRAPHIC RECORD

Cllent: NYSDEC E & E Job No.: ND2031

Camera: Make SN:

Photographer: D, Sutton
Date/T Ime: 8/26/87; 11:30

Lens: Type:

SN:
. Frame No.: No. 1
Comments*: Photo shows dls-

posal cell No. 2 and leachate

collectlon standplpe, looking

east from access road, also

shows ferros!!licon dust

siurrlied with water In dis~-

posal cell No. 2,

Photographer: D, Sutton
Date/Time: 8/26/87; 11:35

Lens: Type:
SN:

Frame No,: No. 2

Comments*: Photo shows

waste plles of metal, wood

chips, wood scrap, and bag-

house dust, lookling west from

access road near dlsposal

CBl | NO- 20

*Comments to Include locatlion

D1773
A-2



ecology and envlronment, Inc.

PHOTOGRAPHIC RECORD

Cllent: NYSDEC E & E Job No.: ND2031

Camera: Make SN:

Photographer: D, Sutton
Date/TIme: 8/26/87; 11:40

Lens: Type:

SN:

Frame No.: No, 3

Comments¥: Photo shows

ferros!|licon dust slurrled

wl{th water and dlsposed of In

cell No, 1, looking south

access road.

Photographer: D. Sutton
Date/TIme: 8/26/87; 11:45

Lens: Type:
SN:

Frame No,: No, 4

Comments¥*: Photo shows

runoff runnels In slurrled

dust, looklng northeast from

edge of access road near cell

No. 1. Note: Fence Is

boundary between SKW and

.. Alrco property.

*Comments to Include locatlon

(‘{‘()ﬁ(}f_’} A environment
A3 D1773



ecology and envlronment, Inc.

- PHOTOGRAPHIC RECORD

Cilent: NYSDEC E & E Job No.: ND2031

Camera: Make SN:

Photographer: D, Sutton
Date/TIme: 8/26/87; 11:48

Lens: Type:

SN:
Frame No.: No. 5
Comments*: Photo shows old

1 Vanadlum Corp. bullding

Efoundaflon and loadling ramp.

. Also shows plles of mixed

é spill of raw materlals/

; cleanup from faclllity. Look=

Ing south from road embank-

ment on dlsposal cell,

Photographer: D, Sutton R
: Date/TIme: 8/26/87; 11:55

Lens: Type:
SN
Frame No.: No, 6

Comments*: Photo shows low

. area wlth standing water,

: View looking south from

access road on disposal cell

No. 2.

*Comments to Include location

D1773
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Niagara. 'It‘is bounded as follows: West-Witmer Road;
North-Niagara Mohawk Power Company right-of-way; East-
Airco Properties, Inc.; and South-Niagara Mohawk Power

- Company. Thg total site drainage area inclucdes twenty-
five acres &Airco Properties, Inc.) in addition to the
thirty-seven acres of SKW Alloys, Inc. The only surface
water entering the site is an.intermittent stream

which originates to the East of the site. However,
this stream dries up during the late spring and summer
months. Surface drainage is away from the drainage shed,
along natural contours (refer to Dwg. AAD-3). The
percentage of run-off is dictéted both by éround sloées

and soil permeabilities.

2.4.2 Floodplain Considerations

The SKW Alloyé, Ind. site is not a floodplain.
This is predicated ﬁpon the Federal Insurance Adminis-
tration's Flood Hazard Boundary Map No. HO2 for the Town
of Niagar;, N.Y. (Niagara County) revised on April 30,

1976. . i

2.4.3 Quality and Potential Environmental Effects

The proposed solid waste management facility will |

provide adequate environmental protection against surface
water contamination. Further information concerning this
matter is found in Section 3 (Operations) and Section 4

(Site Monitoring) of this Report.

recycled paper c-4¢
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Implemehtation of this project will not have any
effect on wetlands. In a verbal communication between
Mr. Cameron}O'Connor (New York State Department of
Environmental Conservation) and Mr. Donald J. Kuhn
(Secured Landfill Contractors, Inc.), on May 31, 1979,
it was stated by Mr. O'Connor that neither the'site or

ad jacent property contains a wetland. Appendix A.

2.5 Atmospheric Factors

2.5.1 Precipitation and Evaporation

The site is located in a region with a humid conti-
nental type climate. Due to its nearness to Lake
Ontario and Lake Erie, it is subject to less extremes
in temperature than most of ‘upstate New York. In
addition, due to both its location and its flat topo-
graphy, this area is notable for the smallest annual
precipitation in the State. For this area, the rate
of precipitation is apﬁroximately 6 inches/yr. greater
than the rate of evaporation.

The p}evailing westeriy winds enter the area mainly
via the narrow strip of land separating Lake Erie from
Lake Ontario. These winds are less moisture laden
than if they had passed over the lakes. "~ Even those
winds which are moisture laden from evaporated laké
water may retain most of their moisture until they reach

the more hilly areas east of Lake Ontario.

(e}

-50
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ecology and envlronment, [nc,

PHOTOGRAPHIC RECORD

Cllent:

Camera:

NYSDEC

Make SN:

E & E Job No.:

ND2031

-
- e

-

Photographer: D, Sutton
Date/TIme: 8/26/87; 11:58
Lens: Type:

SN:
Frame No.: No, 7
Comments*:  Photo shows

bulldings on slte, looking

south from access road on

dlébosal cell No, 2,

Photographer: D. Sutton
Date/TIme: 8/26/87; 12:10
Lens: Type:

SN:
Frame No.: No. 8
Comments*: Photo shows two

monltoring wells on slte,

looklng north from access

road adjacent to dlsposal

cell No. 2; also shows waste

Pl les-

¥Comments to {nclude location

: .
ecology and environmen

D1773






ecology and environment, inc.

PHOTOGRAPHIC RECORD

E & E Job No.: ND2031

Client: NYSDEC

SN:

Camera: Make

Date/Time: 1/25/89 13:50

Photographer: D. Sutton

SN: Frame No.: 1

Lens: Type

Photo showing construction debris and carbon waste, facing east from top of landfill area

Comments:

on Airco Carbon property.

A-7
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ecology and environment, inc.

PHOTOGRAPHTIC

RECORD

Client: NYSDEC

E & E Job No.: ND2031

Camera: Make

SN:

Date/Time: 1,25/89 13:50

Photographer: D. Sutton
Lens: Type SN: Frame No.: 2
Comments: Continuation of Frame #1.

A-8
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ecology and environment,

Client: NYSDEC

PHOTOGRAPHTIC

inc.

RECORD

Camera: Make

E & E Job No.:

ND2031
SN:
Photographer: D. Sutton Date/Time: 1/25/89 13:50
Lens: Type SN: Frame No.: 3
.Comments: Continuation of Frame #2, .showing lime slag pile.

%
e
-

‘ .

oo
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ecology and environment, inc.

PHOTOGRAPHTIGC RECORD

NYSDEC E & E Job No.: ND2031

Client:

SN:

Camera: Make

Photographer: D. Sutton Date/Time: 1/25/89 14:00

Lens: Type SN: Frame No.: 4

Comments: Looking west from top of closed area, Airco Carbon landfill, showing access road and

-

entrance to landfill.

A-10
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PHOTOGRAPHTIC

ecology and environment, inc.

RECORD

Photographer: D. Sutton

Client: NYSDEC E & E Job No.: ND2031
Camera: Make SN:
Date/Time: 1/25/89 14:05

Lens: Type

SN:

Frame No.: 5

Comments:

Photo showing lime slag pile on the Niagara Mohawk right-of-way,

looking north from top of

closed landfill area.

A-11
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ecology and environment, inc.

PHOTOGRAPHTIC RECORD

E & E Job No.: ND2031

Client: NYSDEC

SN:

Camera: Make

Date/Time: 1/25/89 14:06

Photographer: D. Sutton

SN: Frame No.: 6

Lens: Type

Photo looking northeast onto Niagara Mohawk right-of-way from Airco Carbon property,

Comments:

showing monitoring wells #2 and 2H, rusted drums, graded lime slag. Note dirt bike riders

in background.

A-12
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ecology and environment,

PHOTOGRAPHIC

inc.

RECORD

Lens: Type

Client: NYSDEC E & E Job No.: ND2031

Camera: Make SN:

Photographer: D. Sutton Date/Time: 1/25/89 14:10
SN: Frame No.: 7

Photo looking east from Airco Carbon access road showing construction debris and carbon

Comments:

waste in landfill area.

A-13
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ecology and environment, inc.

PHOTOGRAPHTIC

RECORD

Client: NYSDEC E & E Job No.: ND2031
Camera: Make SN:

Photographer: D. Sutton Date/Time: 1,25/89 14:15
Lens: Type SN: Frame No.: 9
Comments: Photo facing northeast, showing white lime material on Niagara Mohawk property.

A-15
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ecology and environment, inc.

PHOTOGRAPHIC RECORD

Client: NYSDEC E & E Job No.: ND2031
Camera: Make SN:

Photographer: D. Sutton Date/Time: 1/25/89 14:20
Lens: Type SN: Frame No.: 10

Comments: Photo facing south looking onto Niagara Mohawk proerty showing lime slag piles.

A-16
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ecology and environment, inc.

PHOTOGRAPHIC RECORD

Client: NYSDEC E & E Job No.: ND2031
Camera: Make SN:

Photographer: D. Sutton Date/Time: 1/25/88 14:25
Lens: Type SN: Frame No.: 11

Comments: Photo looking north onto Niagara Mohawk property showing waste debris piles.

A-17
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ecology and environme

PHOTOGRAPHTIC

nt, inc.

RECORD

Client: NYSDEC

E & E Job No.: ND2031

Camera: Make

SN:

Photographer: D. Sutton

Lens: Type

Date/Time: 1/25/89 14:30

SN:

Frame No.: 12

Photo looking west showing piles of waste on Airco Carbon property, looking toward SKW

Comments:

property.

A-18
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ecology and environment,

ine.

PHOTOGRAPHTIC RECORD

Client: NYSDEC

E & E Job No.: ND2031

Camera: Make

SN:

Photographer: D. Sutton

Lens: Type

SN:

Date/Time: 1/25/89 14:15

Frame No.: 13

Comments: Photo taken from access road showing drainage ditch, looking northeast onto Niagara Mohawk

right~of-wavy.
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ecology and environment, inc.

PHOTOGRAPHTIC RECORD

E & E Job No.: ND2031

Client: NYSDEC

SN:

Camera: Make

Date/Time: 1/25/89 14:35

Photographer: D. Sutton

Lens: Type SN: Frame No.: 14

Comments: Photo taken from top of landfill area facing northwest on Arico Carbon property, showing

waste on top of landfill.

A-20
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ecology and environment,

PHOTOGRAPHTIC

RECORD

Client: NYSDEC E & E Job No.: ND2031
Camera: Make SN:
Photographer: D. Sutton Date/Time: 1/25,/89 14:40
Lens: Type - SN: Frame No.: 15
Comments: Photo of drainage ditch between SKW and Airco Carbon property, facing north. Note white
milky surface water.

A-21
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APPENDIX B

NYSDEC INACTIVE HAZARDOUS WASTE
DISPOSAL SITE REPORT



47-15-11 (10/83)

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DIVISION OF SOLID AND HAZARDOUS WASTE

I NACTtVE HAZARDOUS WASTE
DISPOSAL SITE REPORT

Priority Code: 3 Site Code: 932001

Name of Site: SKW Alloys, Ince. Region: 9
Street Address: Witmer Road

Town/City: Town of Niagara County: Nj agara

Name of Current Owner of Site: SKW Alloys, Inc,.; Airco Carbon Corp,; Niagara

Mohawk Corp.

Address of Current Owner of Site: 3801 Highland Avenue, Niagara Falls
Type of Site: [ X | Open Dump { | Structure { I Lagoon
[ X 1 Landfill { | Treatment Pond

Estimatad Size: 52 acre(s)

Site Description:

The SKW Alloys, Inc, site is a 62-acre industrial landfill located on Witmer Road,
Town of Niagara. Included in the 62-acre area is a 25-acre landfill area owned by
Airco Carbon Corp, The area is primarily industrial with private residences fo
the west, The landfill accepts baghouse dust waste from SKW Alloys' plant on
Highland Avenue in Niagara Falls and construction debris and carbon waste from
Airco Carbon Corp. on Packard Road, Niagara Falls, Wastes have also been disposed
of or stored on other various locations on site, The primary concern is migration
of contaminants found in the groundwater on site, The groundwater flow appears fo
be toward the Niagara River 1,5 miles to the west, There Is also a possibility of
soil contamination, Airborne dust could be a potential problam caused by the lime
slag piles on site and the use of the area by dirt bikers and ATVs.

Hazardous Waste Disposed: [ ] Confirmed [ X | Suspected

Type and Quantity of Hazardous Wastes Disposed:

T Dee (Pounds, 05852?1+g%5, Gal lons)
Ferro chrome silicon alloy dust 50,000 tons
Ferro manganese slag 6,000 tons
Ferro chrome silicon slag 21,000 tons
Ferro silicon dust 25,000 tons
Calzium hydroxide, miscellaneous refuse Unknown
Page 1 of 2




Time Period Site was Used for Hazardous Waste Disposal:

, 19 20

To

Present , 19 87

Owner(s) During Period of Use:

Vanadium Corp,, Airco Carbon Corp,, SKW Alloys

Site Operator During Period of Use:

SKW Alloys, Airco Carbon Corporation

Address of Site Operator:

3801 Highland Avenue, Niagara Falls, New York

Analytical Data Available: | 1 Air { I Surface Water [ X | Groundwater
{ | Soil { | Sediment { I None
Contravention of Standards: [ X | Groundwater { ] Drinking Water
[ | Surface Water { 1 Air

Soil Type: Odessa-lakemont-0Ovid Association

Depth to Groundwater Table: 10-15 feet

Legal Action: Type: [ | State [ 1 Federal
Status: { I In Progress { ] Completed

Remadial Action: | | Proposed
[ 1 In Progress

Nature of Action:

[ ] Under Design
{ | Completed

Assessment of Environmental Problems:

Contamination of groundwater

Assessment of Health Problems:

Person(s) Completing This Form:

NEW YORK STATE DEPARTMENT OF
ENV IRONMENTAL CONSERVAT ION

NEW YORK STATE DEPARTMENT OF HEALTH

Name:

Title:

Name:

Title:

Date:

ecology and environment

i
|
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New York State Department of Environmental Conservation
600 Delaware Avenue, Buffalo, NY 14202-1073

Henry G. Williams
Commissioner

October 7, 1987

Mr. Jon Sundquist

Ecology and Environment, Inc.
195 Holtz Road

P.0O. Box D

Buffalo, NY 14225

Dear Mr. Sundquist:
SKW Alloys, Inc., 32N04
Enclosed, as you requested, please find a copy of SKW's most recent
Part 360 Permit to Operate. If you have any questions, contact me at
716-847-4585.
Very truly yours,

f Ll
oy /. /& 2

~James P. Goehrig
Assistant Sanitary Engineer

JPG:jd
Enc.
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New York State Department of Environmental Conservation
gnn Delaware Avenue, Buffalo, New York 14202

Robert F. Flacke
Commissioner

October 20, 198l

-

Mr. William J. Bernat, Executive
Vice President

SKi Alloys, Inc.

3801 Highland Avenue

Niagara Falls, New York 14305

Re: Permit to Construct and
Permit #2585 - -Facility
SKW Alloys, Inc,
Niagara (T), Niagara County

i % Gentlemen:

Transmitted herewith is your permit for the construction and operation of
Landfill #2.

Your application for variance from the requirements of daily cover has been
approved, however, in the event of fugitive cdusts arising from the facility, this
variance may be withcrawn unless other steps are taken to eliminate the fugitive
dust prohlem. You will also note that the permit includes a requirement for the
submission for the financial undertaking of vour choice in the amount of $%,000,
payable to the Ccmmissianer of the NYS Dept. of Environmental Conservation, to
cover closure and post-closure monitoring in the event of default. This financial
undertaking shall he for the 1ife of the permit anc should be forwarded within 60
days to this office. If not received and accepted by this Department within 60 deays,
the permit shall be considered null and void.

Copies of the approved plans and report will te forwarded under separate
cever,

Should you have any cuestions, please contact this writer at 716/847-4585.

Very truly yours,

‘§t;7/// Qj;/<f%é;7%C>V/n

;. ‘ Tyger
B Senior S nita y Eng*roer

JST:las

cc: Yr. D, TVC\/'CTE@QA;Q%% NYSREC-£T b;n_y sy Yatrzano Peoad ecology and environment
Ur. M. Vaughn, Niagara County Health Penartrent
fecured Lancfill Cecntractors, Irc. r.n



NEW YORK STATL Deranrimerse =

LI0J

PERM‘T EXPIRATION DATE
. - " . el Q .
Under the Environmental Conservation Law, Article 27, Title 7, Part 360 October 31, 1584 o

EFFECTIVE DATE - :
@ CONSTRUCTION [(X] INITIAL ISSUE (] REISSUANCE October 20, 198

[X] OPERATION (] RENEWAL [] MODIFICATION
I4IT ISSUED TO ADDRESS O_F PERMITTEE Y{TELEPHONE NO.
SKW ALLOYS, INC. 3801 Highland Avenue, Niagara Fa1}§xn§ 716/285-1252

CATION OF PROJECT Environmental Conservation Regiohai Ulfice

1 . Region 9 Headquarters
ot Niagara £00 Delaware Avenue, Buffalo, NY 14202

SCRIPTION OF PROJECT ON-SITE SUPERVISOR
onstruct and Cperate SKW Alloys, Inc. Landfill #2 William Lozow

GENERAL CONDITIONS

County  Njagara

1. The permitlee shall file in the office of the Environmental Conser- 4. All work carried out undef this permit shall conform 1o the approv |
vation Region specified above, a notice on intention to commence plans and specificanons. Any amendments must be approved by the
work at ieast 48 hours in advance of the time of commencement and Department of Enviconmental Conservation prior 10 their impiemen-
shall also notify said office promptly in writing of the completion tation.
of the work. 5. The permittee is responsible for obtaining any other permits, -
2. The permitied work shall be subject to inspection by an authorized provals, easements and rights-oi-way which may be required for

representative of the Department of Environmental Conservation who this project.

may order the work suspended if the public interest so requires. 6. By acceptance of this permit, the permittee agrees that the permi s
contingent upon siricl compliance with Part 360 and the spec.ul
conditions. Any variances granted by the Depanment of Environmental
Conservation to Part 360 must be in writing and attached hereto.

1. As a condition of the issuance of this permit, the applicant has ac-
cepted expressly, by the execution of the application, the full legal
responsibility for all damages, direct or indirect, of whatever nature,
and by whomever suffered, arising out of the project described herein
and has agreed 10 indemnify and save harmless the State from suits,
actions, damages and costs of every name and description resulting
from the said project.

SPECIAL CONDITIONS
5%} Your application for a variance from G6NYCRR Part -360.8(b) (exemption from daily cover) is
" hereby approved. In the event that the deposited ferro silicon sludges become dried ar
create a fugitive cust problem, either on or off site, steps shall be taken to remedy lie
situation.

2. Upon the filling of the lancfill, two feet of ccver raterial shall be applied to the
curface of the landfill. The top 6 inches shall be of a soil suitable for sustaining
a vecetative cover crop to avoid erosion.

3. Quarterly reports shall be submitted.indicating the volure of material which has been
placed into the landfill end shall be submitted on the first business day of the month
of Kovember, February, May and August.

. Sermi-annual reports shall be subritted to the Pegion 9 Cffice containing the analytica’
results of the nonitoring well sampling progran znd surface water sampling progrém as .-
included in the permit for Landfill 1.

5. Within 60 days of the effective cate of this permit, @ certificate of deposit, bond or:
other negotiable instrurent, payable to the Comrissicner of the RYS Department of o
Environmental Conservation, chall be forwarded to this Region @ Office in the amount of

¢5 000 to cover costs of tlosure and menitoring. The life of this uncertaking srkall b

w3

for the permit 1ife (October 31, 19e4),

6. The issuance of this permit does not relieve the zpplicent frem the compliance with
other State, Federal or local laws, crdinances or reculations.

» Prior to the expiraticn cate of this permit, the lznc?ill shall be properly closec ans

|
|

raintained to prevent acverse crvircermental hezlth irpacts, such as contraventicn of
iurface or groundwater quality standards, gas rnigretion, oders, and vectors. Pracer
. coaTind _ - _ ) .
ISelt DAYE - Llssu.\g OFFiCER T QETATURE 7 27 . . =

2z f 7/'/' fobert J. Mitrey, P.E )it L L PRy
AT e S F PTETES R G4 LS il Sl CE T L

e ava _ L Ll
/ /
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“Ein ALLOYS, INC. Permit to Construct and

1 ’ 301 Highland Avenue ' Mperate - Permit #250%
Ziagara Falls, NY 14305 Expiration Cate - 10/31/84

Facility #32NN4

—---’———-_—_..---—.—---—————-w————--——&--—-‘u-‘_--—_--_--_.--————————Q—O—-“

SPECIAL CONDITIONS (cont'd)

7. closure includes covering with @ minimum of 2 feet of final cover, establishment of
a grass cover crop, and sufficient grading to divert water off the fill area in order

to minimize infiltration and to preclude ponding.

Gl St AE T

Perm@i’&dminﬁstnﬁtuﬁ

Jo J7

Date

C-5
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7 sl 1 evg ,"/”’_,/
P.0. SBox 82 : T
Niagara Falls -
New York 14302
Telephone: 716-285-6971 July 31, 198l

Mr. Stuart M. Fox

Environmental Analyst

New York State Department of
Environmental Conservation

Region 9 Office

600 Delaware Avenue

Buffalo, New York 1L202-1073

Subject: Submission of Requesfed ITtem¥ for the Renewal o

the Permit to Operate Airco Properties, Inc.
Witmer Road Landfill Site, DRA #50-81.-0293

[20)

Dear Mr. Fox:

e

This letter with the appropriate attachments is
in response to your letter of May 8, 198L, in which you
requested that several items be submvuted to the NYSDEC in
order to complete our permit renewal application for the
Airco Properties, Inc. VWVitmer Road Landfill Site. All items
requested are enclosed herewith except for item 6, the variance
requests. Further additional work is required on these
variances. It is therefore respectfully requested that a
3-day exteénsion until August 3, 198l be granted in order to
submit said variances.

In addition to the attachments, further background
information and a discussion outlining our specific response
to each item requested, follcws below (resnonses numbered per
your Mey 8, 198l let er)

1. Accented Waste List Modification

Airco Carbon respectfully requests that miscellaneous
scrap wood and cardboard be approved by the NYSDEC as materials
acceptable for deposition in the Witmer Road site. As in the
case with all DresenLTy approved maberwals, these new items are
non-hazardous, thus they pose no contamination threat (migratory)
to the groundwater. Similarly, the cardboard poses minimal
threat of becomlng airborne or causing a llut&”lﬁg problem as
the quantities To be deposited at the landfill are minor compareu
with the other heavier materizl placed in the landfill and are
likely to be weighted down and/or covered over by these other
materials. Per our existing permit conditions, no loose paper

C-6
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2~ T July 31, 1984

office wastes and putrescible wastes will be deposited in
the landfill.

: The above request was made previously in letters
dated August 30, 1932, copied to Mr. J. Tygert, NYSDEC, and
March 30, 198L addressed to the same. The Town of Niagara
has previously approved our request: (Reference attachments
A, B and C, respectively.)

2. Revised Fill Progression and Closure Plan

A revised fill progression plan was prepared jointly
by SLC Consultants/Constructors, Inc. and Mr. Richard R. Snyder,
p.E. (Reference attachment D with appropriate blueprints.)

Both parties referenced were the primary personnel who assisted
Airco Properties, Inc. in procurement of its initial permit to
operate the Witmer Road site and thus are extremely knowledgable
of the lamdfill and its operation. '

In general, the new fill progression in the landfill
will still proceed in annular rings arocund the site, gradually
progressing jnward and upward to the peak of the landfill.
However, rather than placing final cover subsequent to the
completion of a full annular ring, f£ill progression in each ring
will be concentrated in approximate one (1) acre increments so
that final cover can be achieved in a more expeditious time frame.
It is estimated that one (1), one (1) acre area will be closed

eagg year, with the first to be closed in the spring/summer of
1505. g

3. "Shallow Welll Construction. Boring Logs and Perched Water
Table Depth

A. vShallow WellM Construction

The construction of the "shallow wells" 1is
jdentical to that of the deep wells &as described in the initial
application for a’'Solid Waste Management Facility for Airco
Properties, Inc Witmer Road, Niagara Falls, N.Y., Site" dated
April 23, 1980 and prepared for Airco by Mr. Richard R. Snyder,
P.E. (hereafter referred as the initial application). Attachment
E is a diagram of a typical well at the landfill site.

B. Boring Logs for the "Shallow Wells"

The installation of the "shallow wells" was done
after the installation of the deep wells with the exception of
tshallow well" numtersd 13A. Tnstallation was per the following
schedule: .

[¢f]
(9]
=<
(2]
D
QL
©
o)
he)
[¢)]
-y
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-3- July 31, 1984

-A) deep wells installed at positions numbered
1, 2 and I} - December 29, 1978

B) "shallow wells" installed at positions numbere
1A, 2A and LA - March 19, 1979 ~

C) deep and "shallow well" installed at position
numbered 13 and 13A - June 12, 1979

(Reference attachment F for well location)

When installed, the "shallow wells" were positioned _
adjacent to the deep wells of corresponding number identificativH.
As a result of their close proximity to each other, it was reason-
able to assume that the boring logs for the deep wells would
have been similar to those of the "shallow wells", thus no
boring analyses wure performed on the shallow wells. For
reference,as reported in the initial application, enclosed _
as attachment G find the boring analyses for the deep wells.

C. Perched Water Tabie Depth

The historical and present perched water table
depth measurements from the shallow wells are included as
attachment H. As indicated in the data, the depth to the
perched water table is variable throughout the year and is at
times completely non-existent at two (2) points in the landfill.

The existence of the intermittent perched water table
is the result of the natural sub-surface soil conditions which
exist at the landfill. As indicated in the soil boring analyses
below the existing surface of the landfill there exists a layer
of natural clayey silt varying from 2.0' to 12.5' in thickness
(see attachment I), with permeabilities measured at less than
3.5 x 107° cm/sec (see attachment J). With such a low
permeability, this layer is considered to be "impervious"

(D.K. Todd, "Groundwater Hydrology", John Wiley and Sons, Inc.,
1959), thus precipitation on the surface of the landfill is held
above the natural clay layer and is prevented from totally
migrating to the permanent groundwater table located below in

- the glacial till and sorted stratified sediments. This natural
"impervious" clay layer acts as a more than suitable barrier
between the materials presently deposited at the landfill and
the permanent groundwater table located below the natural clay
layer. This is further supported by the lack of a significant’
change in the chemical analyses performed on the deep wells
since beginning operation of the landfill in 1982. Once the
final cover is placed on the landfill, the clay enclosure
created will protect against any significant environmental impact
on the permanent groundwater table. ‘
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Although Attachment I, submitted with the intial

- application indicates that the natural clay layer depth is variable
at various points in the landfill, to have upgraded this layer

by adding more clay would have required the removal of _

" 2= 398,000 tons of material placed in the landfill over a period
of 50 years by previous owners of the site prior to 1982. At

that time and to date, if upgrading of the clay layer was

required, the operation of the landfill would have been
impractical and cost prohibitive.

Further, the addition of additional clay would have

created a furtedsr perched water table between the new clay and
the materials deposited by Airco.

i. Source and Permeability of Cover Material

A potential source of cover material and the
permeability of the material is enclosed as part of attachment
D. A .

5. EP Toxicity Test Results for Catecorvy II Materials

Category II materials are those containing carbon
dusts and carbon fines from air pollution control equipment.
Attachment K contains the results of the EP Toxicity Tests
performed on the wastesgenerated at our facility, including
those considered to be category II. These analyses were
performed at our Murray Hill, N.J. Research Lab utilizing
the procedure outlined in 4O CFR Part 261, Appendix II.

t the time of the analyses due to the nature of the
materials used by it in its processes, Airco Carbon had
no logical reason to believe that the pesticides or herbicides
listed as part of the EP Toxicity Test were present in these
materials, thus they were not analyzed. It is still Airco
Carbon's contention that these herbicides and pesticides are
not logically present. -

6. Variance Requests

See pége 1.
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7. Closure and Post-Closure Maintenance Monitoring Prosram
The program referenced above is enclosed as part
of attachment D. i

If there are any guestions concerning this matter
or if we can be of any assistance, please feel free to contact
us.

Yours very truly,

ATRCO CARBON, a Division
of BOC, INC.

G 00 G L

Ronald F. Spears, Jr.
Supervisor, Environmental
Compliance

RES:vp
Encs.
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ATTACHMENT D

CLOSURE AND POST CLOSURE MAINTENANCE AND MONITORING PLAN
FOR AIRCO CAPBON DIVISION, AIRCO INC.'S
NON-HAZARDOUS INDUSTRIAL WASTE FACILITY

NO. 32S33 - PERMIT NO. 2298

1.0 Introduction

The primary objective of this closure plan is to help insure
that the Airco Carbon Division, Airco, Inc.'s non-hazardous
industrial landfill located near Witmer Road in the Town

of Niagara will not present anygdanger after closure to
either human health or the envirénment. Implementation of
this plan will minimize the need for future maintenance and
control, minimize, or elimi;ate to the extent necessary to
protect human health and the environment the escape- of waste
constituents, leachate, contaminated rainfall, or waste

decomposition products to the groundwater, surface water,

or atmosphere.

As noted in the landfill's original permit, the facility
is constructed in stages as required to satisfy waste
deposition reguirements. While this procedure will be
COntinuéd, it is important to note that Airco's generation
rate for wastes which are deposited in this land£ill hes

fallen by approximately 75 percent since 1981. This is

recyciad paper -1-

ecology and environment
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due to a combination of reduced plant production rates and

successful implementation of measures to sell the plant's

generated waste.

All cost estimates provided in this plan are based on July
1984 costs. Therefore, these estimates should be adjustéd
on an annual basis for inflation. In addition, a new esti-
mate will be required whenever an approved (by NYSDEC and
Town of Niagara) change in the closure plan might atfect the

cost of closure.

2.0 Closure

As previously noted this landfill is unique in that the
operational and closure plan are closely rglated. The
landfill's cperztion is in effect a progressive closure.
As previousiy noted the landfill's £ill rate to date has
been significantly less than the original design rate. At
present fill rates it will take a minimum of 30 years to
complete the progressive closure plan for the entire 25
acre site (approximetely 20 acres will be dedicated ;o
solid waste magagememt).

For purposes c¢f closure a maximum area of one acre will be

utilized for waste deposition (refer to Part 360 Encineering
Report and Aucust 22, 1980 correspondence from Donald J. Kuhn

C-12



and'Richard R. Snyder to Jack Tygert of NYSDEC for des-
cription of fill procedure). Therefore the maximum area
of newly deposited waste (material deposited after_receipt
of NYSDEC permit No. 2298) uncovered during any point in
thehimplementation of the progressive closure plan will be

one acre.

Assumptions basic to closure cost development are as follows:
1) All prices are based on July 1984 costs, -
2) Clay to meet 10—5 cm/sec specification will be obtained

from an area within 15 miles of the Airco Witmer Road

site and its cost will be $10.00 per cubic yard (in place),

3) Soil capable of supporting vegetal growth will be optained

from an area within 15 miles of the Airco Witmer Road
site and its in-place cost will be $15.00 per cubic yard

(in place),

4) Seeding (including fine grading of topsoil with landscaping

equipment will cost $2,000/acre, and
S) Maximum area to be closed at any time during site's pro-

gressive closure will be 1 acre.

Table 1 illustrates the cost estimate for final closure of

the Airco landfill.

[43]
o
-
¢]
®
o
©
[
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=
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Table 1

Closure Cost Estimate

Clay ' $32,300
Soil capable of supporting $12,100

vegetative cover

Seeding and Fine Grading s 2,000
Subtotal . $46,400
Contingency
(10% of total) " s 4,640
Administration
(58 of total) s 2,320
Total $53,360

3.0 Site Monitoring

The monitoring program for Airco'Carbon Division, Airco,
Inc.'s non-hazardous industrial waste l1andfill has beeni
designed to accomodate all phases of the site's life
(operation—progressive closure and post closure periods). .
This plan incorporates monitoring of both surface and ground
waters, (refer to Section 4 of "Application for a Solid Waste
Management Facility for the Airco Properties, Inc. Witmer

Road, Niagara Falls, New York Site", May 1980 for details

= C-14



conéerning site monitoring program). To date, no signi-
ficant environmental problems have been detected. .With this
in mind, Airco anticipates continuing this program on a

semi annual basis until one year after the completion of
1andfilling and application of the final portion of the
progressive cover. At that time, such monitoring will be
reduced to an annual basis. However, in the unlikely event
that a problem 3aould be detected, additional monitoring
will be implemented. Upon attainment of final elevation

and completion of the proqressi&e closure program, the
site's moniforing program Wwill consist of sampling monitoring
wells % 1,2,4, and 13, and surface water monitoring points

26 and 6A.

Each sample will be analyzed for pH, conductivity, total
dissolved solids, chemical oxygen demand, total organic
carbon, barium, chromium (trivalent), chromium (hexavalent), -
iron, maganese, silicon, and zinc. Each complete sampling

and analysis will cost $1,000.

4.0 Post Closure Maintenance

The goals of the post closure maintenance plans for the

Witmer Road site are as follows:
1) Insure that integrity of waste cover and site drainage

ditch are maintained,

eenlogy and environment



2)

3)

'Correct any problems that might occur at the site before
they have a chance to develop to a degree which could
result in adverse environmental impacts, and

Follow a program in which all parties (Airco, regulatory
agencies, and the public) have a sense of confidence

that the site will not create problems which cannot be

reasonably handled with minimum impacts.

The post closure maintenance plan is as follows:

1)

2)

Airco will designate a persén or peréons who will be
responsible for filing a Waste Management Facility
maintenance report. Included in this maintenance
report will be a check list as follows:

2) Bank and cover erosion

b) Settlement

c) Cover soil integrity

d) Condition of vegetative cover

e) Condition of site drainage ditch

£) Condition of monitoring wells.

The site will be physically walked by the responsible
individual or individuals once every three months for
the first year after site clbsure and semi-annually for

the duration of the site's life.



3) If any problems are encountered that may be of any

»

significant environmental concern, immediate corrective

action will be undertaken. Notice of these actions will.

be reported to the NYSDEC explaining the nature and location

of the problem and the corrective action taken.

If the progressive 1andfill closure plan is followed accord-
ng to the Part 360 Engineering plan and report, the possibil-
ity for development of significant post closure problems is

minimal. Therefore, such costs are not expected to exceed

$2,500 per year.

5.0 Plan Revision
This closure and posct closure plan will be kept on file DYy
the Airco Carbon Division of Airco, .Inc. It will be revised

whenever a change'is madé which affects either the method

and/or cost of closure.
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DESCRIPTION AND SOURCE OF LANDFILL COVER

Low permeability cover soil can be obtained from a location
near the Huntley Power Station on River Road in the Town

of Tonawandé. This location presently represents one of
the primary'sources in this locality of low permeability
soil for utilization in landfill construction. Soil from
this location typically exhibits a permeability of less
than ].O-'7 cm/sec and therefore far exceeds the maximum
permeability requirement of 10“5 cm/sec as specified in the

approved Part 360 Engineering Report and Plans.

While it may become necessary Or PrLOvE economically attractive
to use alternate sources in the future all cover material
utilized at the Witmer Road site will satisfy the specifica-
tions aé given in the approved Part 260 Engineering Report

and Plans.
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DESCRIPTION OF REVISED FILL PROGRESSION PLAN

The revised landfill cross section drawings (D-04802, D-04803,
and D-04804) indicate changes in site topography since in-
ception of construction and operation of the Witmer Road
jandfill. As noted in previous submittalé the topography

of the existing site 1is variable, irregular and inconsistent.
This makes it impractical to provide a detailed operational -

plan for each specific area over the entire 25 acre site.

Since the inception of the 1andfill's operation, the Airco
plant's waste generation rate has only been approximately
25 percent of the rate utilized in making the original

estimate of a 10 year site life.

In order to appl? final cover on a more timely basis, the
work-fill area of the site at any given time will be reduced.
This will reduce the amount of "newly" deposited waste mater-—
ial which is exposed to the elements during any point in

rime. With this exception the fill progression plan (as
outlined in the Part 360 Engineering Réport and August 22,
1980 correspondence from Donald J. Kuhn and Richard R. Snyder -

to Jack Tygert of NYSDEC) will continue to be followed.
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Depgnding upon the rate at which sections reach their desig-
nated elevations, it will probably be practical to place

the two feet of low permeability cover over completed fill
areas either once or twice per year. The six inches of soil

capable of supporting vegetal cover should be placed every

year.

-10-
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’

DIMENSIONS, INC.

Soil Investigations and Natural Resource Assessments

797 Center Street o [East Aurora, New York 14052 e (716} 65351717

SOI1LS REFORT
Airco Alloys

Niagara Falls, New York

- The purpose of this endeavor was to sample and describe the
soils aﬁ tHe proposal monitoring well sites on Airco Alloys' land-
fill site and to install these wells. The wells sites were selected
by P. Michael Terlecky, Vice President of Frontier Technical Associates,
Inc., Gary W. Catlin, Vice President of Secured Landfill Contractors,
Inc., and Donald W. Owens, Soil Scientist of Earth Dimensions, Inc.
This well pattern is designed to identify the apparent water table
characteristics under this landfill.
. The soils were described with the wells installed December 15,
27-29, 1978. The soil descriptions were based on split spoon samcles
secured below the hollow stem auger of every major soil horizon or
every five feet in the thicker horizons. The wells consisted of &0
inch PVC or carbon steel with the bottom two feet of these wells slot-
ted. The wells were placed in a gravel pack and sealed with a 2/3
bentonite - 1/3 concrete mixture to prevent the surface water or perched
water table from seeping downward along the pipe. :

Industrial waste fill wes identified as the surficial material at

- all of the boring sites. Also desaibed at all boring sites as origi-
nal soils, were a SITTY-CLAY mostly stone free lake seij_zrézt of varicus

- thickness over dense loamy glacial till to refusal. Water sorted stra-
tified sediments were descriled in the two westerly boring sites, and
the most eastern bore site between the lake sediment and glacial till.
The SILTY-CLAY lake sediment with silt lenses and oé:casional silt strata
has very uniform characteristics while the water sorted stratified ma-
terials and glacial till are more heterogenecus. The water sorted sedi-
ments were distinctly more sandy in the two westerly borings in compariscn
to the high silt content in the eastern location. The textures of the
dense glacial till ranged from sandy loam (SILTY-SAND) to heavy silt loam

Conti.nuéﬂ on pacge 12 ...



SOILS REPORT

Airco Alloys ~ Niagara Falls
January 10, 1979

Page #2

This SILTY-CLAY 1ake sediment is an impervious zone typically having
a very low coefficient of permeability rate. A vertical desiccation
cracking pattern was described in this sediment that likely will increase
this permeability rate. The water sorted stratified sediments, particu-
1arly the sandy stratas will readily allow liquids tO travel laterally
with different head pressures. The glacial till is intermediate in per~
pability with liquids moving ¢hrough the till in 2 more diffuse pattern.

A natural perched water table exists above the SILTY-CLAY most of
the year. The jnternal water sorted stratified layers also tends to e
saturated most of the year. :

WO/ dew
41,78
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1) DIMENSIONS, INC.

Test Borings and Logs
797 Center Street o East Aurora, New York 14052 e (716} 655-1717

7% HOLENO. _X1 . SURF. ELEY.

PrOJECT tiezometer Installation LOCATION See survey
Airco Alloys = Niagara Palls

CLIENT Secyrad Tandfill Cantractors.Inc. DATE STARTED 12/15/7% compuTtm 12/15/78

5iii MOWS ON R
29 — SA:P/U:' - DESCHPTION & CLASSINCATION Well| WATER TAME & rMaiKs
ﬁg}) - (AVAIVAAVATT v 4
‘ Moist whitish gray slag, vari- i-%
able size, loose, 3 34, Industrial waste
7 1.3 'E; £ill to 1.3 .feet
- Moist distinctly mottled red- over clayey stone
211310116271 26 dish brown SILEY-ELAI gith A free lake sediment
ay vertical <desaiccation | to 7.5 feet over
— g?azkg. extremely firm (stiff) | EE% denZeslcamy gla-
| BL3TE SO ion t0-on e8] DpEcial Bl contai-
ning stone frag-
ments to end of
- Moist reddish brown SILIY=- o| boring.
g _316 |2012429| 44 CLAY with 4 to 14 inch ex- s
tremely moist SILT lenses, =5 SILT lenses spaced
non-silt lenses contains . oSl  ahout + foot apart
thinly laminatead clays, it 2 s :
sticky, plastic g :
. H>
------- clear transition to-----J=21 |5
, _ 8o
Moist reddish brown gravelly Wez% notes: 2 in,
loam (SANDY-SILT) with 15 to nside diametsr
L |8 l20l2810ks 20% hard gray subrounded do- = FYC well with bot-
: . lomitic gravel, very firm, g tom 2 ft. slotted
i nonplastic, nonsticky 13| every $-i" installx
ot . “la with 3 ft. stickup
S+ 11.1 z .c above ground.

, £ + 11.1 Water table 8 feet
| Refusal encountered a %iet. below surface at
T completion.

Well installed to
11.1 feet below
surface.
~5
&—
da
¥ N = NUMBER OF BLOWS TOORIVE _2____ "SPOON __12 ~WITH_L40 . WI. FALLING 30 - PER BLOW.
LOGGED ;;Vc*eggapeehs & Smith SH%}iﬁﬁ}' zmj:l e*?eag;mzwml . ; o
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Samples #4&5

c Clay

si Silt

s Sond

| loom

sc Sandy clay
sic  Silty clay

.

Teatural trranule shawing the pers eataues of clay

Pearcent sand

scl
sicl
el
sil
sl

Is

- Sandy clay loom

Silty clay leam
Clay loom

Silt loam
Sandy loam
Loomy sond

fliws than 2 mm ), silt (0.002-0.05 mun), and sand

(0.05-2.0 mm ) in the basic sl teviural isses (adapted from Sod Survey Staft, 1951).
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) DIMENS'IONS, INC.

Test Borings and Logs
797 Center Stroet o East Aurora, New York 14052 (716) 655-1717

No. _2 '
L1798 HOLE — SURF. a_sv

PROJECT Filezometer Installation LOCATION See sSurvey
LAlreo Allove - Niggara Falla

! CLIENT Secured Landfill Contractors, Inc. DATE STARTED  12/27 /78 COMPLETED 12 27 /78

— MOWS ON
U = G ey W
/ =3 T " e DESCIRTION & CLassImCATION M e TABE & Rrmanxs
(feet) w 12 8| " - =
b ' )
= Moist drownish gray ang g P1L1l materia) ang
E 'l ‘ powdery slag f197°7 2nd gray disturbed soil tq
i 4.5 feet over clay-
'l [l .  eY lake sediments
2.5 to 7.5 faet over
PP R e e LR,
CLAYZY-SILT)-with g-j% fine [& 12.1 feet over
LT
olomitic gravel fragmen s, Q &nse loamy glacial
’_111. i) 1 b 1 1t vel f ts K d' 1 g€lacial
- '1117’ 2’ l?l Yery firm, slich+iy plastick4.5(3 till to refusal,
5 o .l
L T T 17771 Molst highly mottled brownish = (B
. I , gray SILTY-CLAY with fine size ™ &
, - dsslccation cracks, very firm, N | &
, l (stiff), plastic 8|S
’1 1 7.5§ 2
] Moist to éxtremely moist red- = :-4;
c(lish, bzI-own hea\)ry Silt loam st S
SAND-SILT-CLAY with 5 to x
: - , 15% fine Subangular gravel, o s
10 4161 7117 |24 and gray densely packed siip | |®
’ | lenses, firm to friable, -
| slightly plastic c .
818 12017130 ™ Sample #5 con-
| [ - . 12 IJN tains limestone
<] [ ] J====-- ¢lear transition tgo----12.1 - rock fragments.
o 1] 2xtremely moist reddish ETaY | = | :
=Y - - We 8 2
h > - @ 1l notes: in.
] eavy silt loanm (CLAYZY-311T) |=
L \, with 5 to lO'}Vc gravel, soft y : inside diameter’ PYC
LT 17 . ToEEs =15 well with bottom 2
| ] T T 14,57 | ft. slotted svery
is ] l ] * $-4" installed with
‘ l ' ’ Refusal encountered at 14.5 3 . stickup a-
’ feet bove ground.
[ 11 I Water tabls 7.5 r%.
' below surface at
| completion.
dew = NUMBER OF BLOWS TOORIVE _2 - gpgoy 12 TWTH_LY0 i wrHRLNE 0T e 8LOW.

recycied paper
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Sample 71 is 8lag.

<, W

L178

sample #2
Sample AL
100
| 0
: Percent sand
¢ Clay . : el  Sandy clay loom .
si Silt sicl  Silty cloy loom
s Sond 4 cl Cloy loam
. leam it~ Silt loom

sl Sendy loom

sc Sandy clay
Is Loomy sand

sic  Silty clay
tages of clay (less than 0.002 mm), silt 10.002-0.05 munt. anel e

© Texturul tmanule showing the percen
xtural clanses (adapted from Sl Survey Stafl, 19311

(0.03-2.0 mm) in the basic sail te
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p]) DIMENSIONS, INC.

Test Borings and Logs .
797 Center Street o East Aurora, New York 14052 e (716) 685-1717

®,
L7 HOLENO. I . SURF ELEV.
PROJECT Piezometer Installation LOCATION _See survey
A irnes AllOya = Niggsra ralls .
cuent  _Secured Tandfill Coptractors ,INC . DATE STARTED 12/29/78 COMPLETED 12/29/7%
petH \g T e Well
} g = /118 mmywmm AR WATER TABLE & EEMARKS
i Lfvaet \ 6“11 18 U ~‘\
L |
C T 1] . Siaggy fill %0
U1 | B Moist light gray powdery £ill 6 feet over silty
| | | with 25% fine slag fragments, laxe sedimenis to
very firm in place, nonplas- 3 10 feet over gra-s
[—' . :
Rolsdell me  tic T velly glacial till
%l% \ % R jﬂ o refusal.
F:R \ \ \ \-% ------ clear transition 't:t:-----—---i“'—‘p.‘:1
oy . <
3 [—‘\ \‘ “ ‘\ ‘d Coarse slag fill b2 sipe notes: 2 in.
— IEsIda diameter
) T 1| 6.3 73 5YC well with bot-
1| T Molst dark grayish orown silt 1318 tom two feet slot-
2 ‘l'\‘ 1117\ \30‘ loam (CLAYI‘—Y-SILT) ‘topsoil. | ® ted every f—% in.
T L] “"\\friable, slightly plastic ~ls jnatalled witn
a3 ] - - ---clear transition to--=d+ g 5 28 inches stickup
182 bl moist reddish brown SILTY- 813| above ground.
2l 1 1 || CLAY with fine desiccation Sls : :
o 1| cracks, finely 1aminated o
Snpl upe clays, very firm, plastic P
10 %1 || \ 10.45|%
1 L | 3L
11 o|5 -
alm
I ‘ =xtremelYy moist becoming wet |3,
RN B loam (SAND-SILT-CLAY)
o 1516 | 111l with 20% dolomitic gravel, =4
Tl | B soft, nonplastic S
1 i :
— .
| | D
15 U] 1 R - o water at 15.0
% feet at comple-
T Z)a)  feet et come
Sesas
|
L L1 16,
— I 1 Refusal at 16.7 feet - !
dew
N = NUMBER OF 8LOWS TO DRIVE __Z____" SPOON __12‘____" wn'Hm__ 1. WT. FALLING .lQ____ PER BLOW
LOGGED: BY porer Lenhardt 5 .o e L oF % 4

eeolor -
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100. - 80 &

cottifipsmmmnun—

Parcent sond

c Clay . sel . Sandy clay loam
si.  Silt sicl  Silty clay loom
s Sand cl Clay loom

| Loom sil  Silt loom

sc  Sondy cloy sl Sandy loom

sic  Silty cloy Is Loamy sand

Textural triungle showing the perccnt;ges of clav (less than 0.002 num), silt (0.002-0.05 mm). and - w

(0.05-2.0-mm ) in the basic soil textural classes {adapted from Suil Survey Staft, 19511




June 20, 1979
DIMENSIONS INC.

Natural Resource Asgsessm
a, New York 14052 °
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and
East Auror

Soil [nuvestigations
(716) 653-1717

797 Center GQtreet *

Additional mon1toring well jnstallation

Airco Alloys, Niagara Falls, New York
ed, June 17, 1979, in or ad-

ir of wells were install
Roth sets

Two additional pa

t to Airco Alloy's 1mdfill in the City of Nia
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vey lake sed:.ment — £i11/topsoil bou
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at refusal. This perched water
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perched water table
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to evaporate during the
zone of £ill/ topsoil
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table is aticipated
At both sites, 2 thin

ey lake sediment that T
5 to 5.3 feet thick ove
sequence of sediments were similar at both
The deeper wells consist of four inch PVC
<lotted 1/16 inches wide hon.zontal slots spaced app
A bentonite

ake sediment zone

(lake 1aid) more PeTT

and clay
refusal. The
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over loamy glacial r1ll to
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pipe with the lower £ feet
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plug was placed
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water table.
pipe with a slotted pattern

itoring well through ™
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DIMENSIONS, INC.

Test Borings and laogs
=yt Center Street o Fast Aurvra, New York Ld62 e (TIn 830 1710

WELL & HOLENO 13 - SURF ELEV

2F79  PROJCT  Airco Allovs, Niagara Falls, ivew Yotk LOCATION See survey
Monjtoring well installation

CLIENT Secured Landfill Contractors, Inc. DATE STARTED _6/12/79  comPLETED 6(12/79
- BMOWS ON ; -
gg — s;:r/u.?‘ - DESCRIPTION & CLASSIACATION | WELL WATER TABLE & REMARK weLl
. (foor) I* il el VA . -
L 7515179 Moist black and whitish gray indis- 1.0 )
: trial fill consisting of fly ash, -
:’ : slag and very dense gray material,
b friable but very firm in place o
{ ) . 3.0 __r_-m
. 'L_)‘.)
-:Z 2
~ | 3
3 6.51_ | T
2 § = 3
21515161616 2 Bl R
| g =
Moist reddish brown, highly mottled 6.5 |—
STLIY-CLAY with gray vertical desic- 20| Sar
cation cracks and silt lenses, occa- e
sional stone fragments, very fimm,
plastic, sticky
2
=
10 E 10.0
341514151615 =
@]
R
| Y @ Bentor\>\-§(‘f’
%
=
----- celar transition to - - 13.0
k-4
[ ]
Extremely molst to wet brownish red =
coarse silt loam (SANDY-SILT), medi- =
_ 1 um consistance, nonplastic g
41212161614
- Contimued on page #2 _
dew N = NUMBER OF BLOWS TO DRIVE 2 vspoon _ 8 cwirk 300 i owrraume 30 - slov

LoGGED 8y Steven J. pitt, Soil Scientist

SHEET L oF 2
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WELL & HOLE #13

Sample #1 was
from the nonsoil
fil1.

Samples #2 & 3

Sample #

Percent sand

¢. Cloy sl Sandy clay loam

si Sile ) sicl  Silyy clay loam

s Sand el Clay loam -
I Loam sil Silt loam

i¢  Sandy clay sl Sandy loam

sic Silty clay s Loamy sand

Testural triasmgde showing the perentaves of clay (leas than 6002 st (0 002.0 05 mm ), and <and
(0.05-2.0 mm ) in the basic wn textural Classes tadabred from Seul Survey Sealt, 1981,
~

eenlogy and snvironment
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DIMENSIONS, INC.

Test Borings and Logs
<97 Center Street o East Aurora, New York [4052 e (716) A55-1717

WELL & HOLENO. _13, contimied SURF ELEV.

ZF79 - PROJKECT _Airco Allovs, Niagara Falls, New York LOCATION __ See survey
—Moniroring well installation ' -

CLIENT Secured Landfill Contractors, Inc. DATE sTARTED  _6/12/79  compLeTED 6/12/79 .
ooz | e -
33 — T DESCRIPTION & CLASSIACATION WELL WATER TABLE & REMARKS
(feet) |= W el S N )
Same as previous page 18.3 | g.Y e
Extremely moist to wet brownish red Sand
coarse_silt loam £SAbDY—SH.I) with
10 to 15% subangular and subrounded Pack
20 |5 | Gkab|sarple gravel, very fimm, nomplastic  20.0
Refusal at 20.0 feet. Water lewel 12.(
, . ‘ ft. below surfac
at campletion.
} Shallow well #13-A notes: . Nonsoil industrial waste

fill to 3.0 ftr. over claye:
10 ft. by 2 in. PVC pipe slotted 2 ft.| lake sediments to 13.0 ft.
on bottom was placed in a 7.0 ft. gver coarse silty lake se—

hole. Well sits on top of 6 in. of diments to 18.3 ft. over

sand, with sand packed along sides to loamy glacial till to re-
10.0 ft., a bentonite seal was placed’| fusal.
to surface, this left a 3.5 fr. stick-

Up.

Deep well notes:

20 fr. X 4 in. PVC pipe slotted 2 ft.
on bottom with stainless steel rapped
around slots. Well sits on top of 2

) ft. of sand with sand packed along
sides to 10.0 ft. A bentonite seal
was placed from 10.0 ft. to surface.
There was a 2 fr. stick-up.

) > -

dew N . NUMBER OF BLOWS TO ORIVE  _2 ~sPOON . 6 “witH__300 1 wr FALLING 30 - prR sLow
L0GGED 8Y __ Steven J. Pitt, Soil Scientist seer 2 of 2
c-22
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WELL & HOLE #13, contimued

c Clay ' ) scl  Sandy cloy loom

si Silt sicl  Silty cloy loam -
3 Sand el Cley loam

l Loom sil Silt loam

sc Sandy cloy ' sl Sandy loam

sic  Silty cloy Is Loamy sand

. Textural triangle showing the pereentages of clay {les than 0.002 mm), silt {0002.005 mm}. and «and
{0.05-2.0 mm) n the hasic sl testursl classes (adapred from Sol Suney Stall, 1851).

P
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SUPPORT DOCUMENT FOR

AN APPLICATION TO CONSTRUCT AND OPERATE

A SOLID WASTE MANAGEMENT FACILITY

AT
SKW ALLOYS, INC.
WITMER ROAD SITE
TOWN OF NIAGARA,
NEW YORK
LANDFILL CELL NUMBER TWO

This report has been prepared under

the guidance and direction of Richard
R. Snyder, P.E. State of New York
Licensed Professional Engineer No. 54616

Alteration of this report by any person
not acting under the direction of a
Professional Engineer Licensed to
practice in New York is a violation

of the law.
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SECTION 2

SITE ANALYSIS

2.1 Introduction

The purpose of this section is to evaluate the site's

physical suitability for the proposed operation. Considera

tion will be given to the following factors:

A

since

B~ W NP

geology and soils,

hydrology,

surface water,

atmospheric factors, and

site ecology and land uCiliza;ion,
thorough investigation-of each area is essential,

severe environmental impacts can result if any

potential site deficiencies are not properly provided

for.

-

Much of the information concerning the site's geolo-

gical and hydrological characteristics has been provided

in work done by P. Michael Terlecky, Ph.D. P.G. (Frontier

Technical Associates, Inc.) and Mr. Donald Owens, (Soil

Scientist, Earth Dimensions, Inc.).

2.2 Geology and Soils

2.2.1 Bedrock

The bedrock underlying the SKW Alloys, Inc. site is

Lockport Dolomite, (Ca, Mg (C03)2) with minor amounts of

recycled paper
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sulfate (gypsum) and sulfide (pyrite, galena, sphalerite)
minerals. The dolomite lies nearly flat, but does exhibit
a régional dip of approximately %% to the south or locally
approximately 30 to 40 feet per mile. Variations in the
erosional surface result in local differences in the
dip of the bedding and contour of the bedrock surface°
Interpretation of the data relating to the depth oé
refusal indicates that the bedrock gently dips to the
south with a pronounced low in the bedrock surface around
monitoring well #5. More detailed information concerning
bedrock contours is found on Dwg. AAD-10 (Structure

Contour Map on the Lockport Dolomite).

2.2.2 Unconsolidated Sediments- and Fill

Overlying the site's bedrock is & layer of dense
loamy glacial till which varies in thickness from approxi«f
‘mately 0.6 to 7 feet. This material presents an extreme
range in texture, from clay and silt to gravel and
occasional boulders.

Water sorted stratified sediments (found between lake
sediment and glacial till) were encountered in borings 2,
3, 5, 6, 8, 9, 10 and 11. This material is characterized
by the mixing of dolomitic rock fragments of varying
dimensions with the overlying clay.

A silty~élay mostly stone free lake sediment was
found at all boring sites. Its thicknéss varies from
two to 12.5, feet. This sediment also contains fine silt

lenses and vertical dessication cracks.
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Most borings indicated the presence of a fill-type
material. Both the depth and types of fill are variable.
Its depth varies from zero feet to 9.0 feet, while its
texture ranges from a loose powdery slag to coarse size
slag.

A summary of the original soil boring logs obtained
during the installation of the piezometers and site
‘characterization borings is presented by Table 2-1.
Additional borings have been taken and are presented
in Tables 2-2 and 2-3. In addition, a series of
drawings have been prepared (refer to Dwgs. AAD-8, 9
and 10) to show the depth and lateral distribution of
the bedrock, thickness of silty clay unit, and thickness

of overburden (£ill plus natural overburden).

2.3 Hydrology

In order to determine the occurrence, direction of
movement, and the quality of the site's groundwater, a
total of 10 wells were originally installed at five
loca;ions on the original 62 acre Airco-SKW site (refer
to Dwg. AAD-5). Since this time, 4 more wells have been
installed at monitoring points #12 and #13.

At each site, two wells (one shallow and one deep)
were installed. All.shallow wells were installed to a
dépth of between 8.5 and 11.0 feet, while the deep wells

were installed in the glacial till overlying the bedrock.

“
@
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9
o
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TABLE 2-1

THICKNESS OF VARIOUS UNCONSOLIDATED
SEDIMENT AND TILL LAYERS*

Water Sorted Glacial  Depth To

Boring Fill "~ Clay Stratified Sediments Thickness Refusal
Number Thickness Thickness Thickness (ft) (ft) (fr)
;1 1.3 6.2 — 3.6 11.1
v 2 4.5 3.0 4.6 2.4 14.5
3 6.0 - 2.0 5.0 2.2 15.2
- 4 6.0 4.0 —_ 6.7 16.7
v 5 2.5 11.0 7.0 3.7 24,2
6 8.5 7.0 5.0 2.5 23.0
7 9.0 5.5 _ 3.5 18.0
8 2.5 12.5 6.0 0.6 21.6
9 4.5 10.5 1.5 4.2 20.7
10 1.3 2.2 9.5 3.1 16.1
11 2.8 5.6 : 0.6 . 3.8 12.8

* QOriginal Site Exploration - 1979

Data» Source: Earth Dimensions, Inc. Soil Logs .
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This arrangement of the wells allows data to be obtained
concerning water levels and water quality in both the
zone that would be most affected by the landfill operation$
and in a zone where there is close proximity to a regional’
aquifer. |
Measurements of the depth to the water in the original‘
"deep'" wells were made twenty times over a period from
February, 1979 through October, 1980. Samples were taken
to analytically determine the ground water quality.
Tables 2-4 and 2-5 presents a summary of water depth
measurements obtained from ''deep'" wells. Measuréments
of static water levels in the original '"'shallow" wells
were made seventeen times from April, 1979 through
October, 1980. Tables 2-6 aﬁd‘2-7 present a summary
of the static ground water levels obtained from the
"shallow" wells. Tables 2-5 and 2-6 present_the data
from the wells installed during June, 1979. These
wells are 12, 12A, 13 and 13A. |
Examination of the data from the paired wells indi-
cates that groundwater on the site exists under two
distinct regimes: (1) under artesian conditions (water
rises above the till layer and in some instances, above
the groundwater levels in the lacustrine silty-clay)
and (2) water table conditions (unconfined aquifer) whichN‘f

are characteristic ofithe silty-clay unit. Data from
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observation wells 5 and 5A are particularly noteworthy
in this regard,.with groundwater levels dipping sharply
in the till—bedrbck unit while the '"perched" water mimics
the lower groundwater to a lesser degrée,

Previous studies of the Lockport Dolomite (Ground-
water in the Niagara Falls Area, New York, by Richard
H. Johnston,‘Gedlogist, U.S. Geological Survey 1964)
indicates that water movement occurs primarily through
horizontal bedding plane fractures, which have been
widened very slightly by solution of the rock. Vertical
joints are not important factors in the dolomite water
bearing characteristics. These joints are fractures
in the rock which must_be widened by solution before
they can become effective watér—bearing openings. The
porosity of Lockport Dolomite is low.

Most recharge to this dolomite occurs where the
dipping bedding planes intersect the surface or surficial -
deposits. Cavities in the dolamite result from solution
of gypsum. These Eavities increase the ability of the
dolomite to store water but probably have little effect
. on the water-transmitting ability of the formation.
Therefore, the continuous bedding and joints determine
the permeability of the bedrock rather than the largelbut
isolated cavities resulting from solution of gypsum.

The character and interrelationships of the three
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types of water-bearing openings result in two distinct °’
sets of ground-water conditions in the dolomite: (1)

a moderateiy permeable zone at the top of the rock,
generally 10 to 15 feet thick, characterized by both
veftical and bedding joints that have been widened by
solution and by gypsum cavities, and (2) remainder of
formétion consists of bedding joints surrounded by

essentially impermeable rock.

2.3.1 Unconsolidated Sediments - Glacial Till and Water
Sorted Stratified Sediment

The water in the '"deep'" wells represents water which
flows into the SKW site along the top of the rock in the
glacial till and where present in the water sorted
stratified sediment. The water-sorted stratified sedi-
ments, particularly the sandy strata, will allow ground
water to travel laterally. Near the bedrock, ground-
water isvexpected to move with relative ease through
the glacial till material.

Using average values from Table 2-4 for the period
2/19 - 5/8/79; an isopotential contour map was constructed
(Dwg. AAD-11). Individual data points for that period
did not exhibit wide variations, so that average values
were employed. This isopotential map illustrates an
imaginary surface connecting points to which water rises

in tightly cased wells from a given point in the glacial

~ lard =t .
recyclac paper ecntozy and environment
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till (top ofAbedrock). Groundwater flow is perpendicular
to the isopotential lines in the direction of higher to
lower potential. The net flow of groundwater in the
deeper aquifer can be seen to be towards the south to
southwest. The spacing of the isopotential contours is
indicative of the slope of the potentiometric surface
and therefore, the hydraulic gradient under which the
groundwater 1is ﬁlowing within that aquifer. The glacial
till unit materials are not uniform with respect to
particle size or sorting. The hydraulic conductivity

kS

of the zone is generally estimated to be in the range

4 to 1 x 10-6 cm/sec.

of 1 x 10~
A pronounced trouéh or low exists on the piezometric
surface in the southwest corﬁér of the property. This
observation is consistent with the depth-to-bedrock data
presented earlier. The concentric and radial shape of
the isopotential lines with flow to the southwest tends
to indicate a discharge zone or groundwater '"sink"
somewhere to the southwest of the property. This ''sink"

may be a fissure, joint intersection, bedding plane, a

nearby pumped well or some other industrial activity.

2.3. Unconsolidated Sediments
A clay layer of varying thickness underlies the
site. Tables 2-1, 2-2 and 2-3 present this data in

columnar form. These tables are based upon the soil
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logs. A series of undisturbed soil samples (Shelby tube
samples) were taken. Locations are indicated on AAD-5.
These samples were taken to determine permeabilities.
The results of these tests which were performed by
Calspan Corporation are presented in Table 2-8. Values
8 to 1077

of 10~ cm/sec are extremely low and represent

a suitable material acting as a bar;ier to discharge of
water from the materials which are proposed for disposal
in the third landfill cell.

Examination of the "shallow'" well data demonstrates
that the groundwater flow direction in the silty-clay

region is similar to the direction of movement in the

lower layers.

2.3.4 Fill

Examination of the site boring logs (refer to Tables
2-1, 2-2 and 2-3 for summary) indicates that a layer of
industrial fill varying in thickness from zero to 9.0
feet is found on the site. The large majority of this
fill, however, 1is ﬁot found on-the site of the proposed
third landfill cell. It will, therefore, have little

impact on the proposed disposal facilities. This fill

consists primarily of slag, cinders and fly ashes.

2.4 Surface Water

2.4.1 Site Watershed and Drainage

The site watershed is located within the Town of

recycled paper ecology and environmen:



BIRQ ON = °(Q

mloH X 88 %06 ‘d°N "a‘’N . *a°N "a°N *a°N 08/0t/1
wloﬁ X8t %68 *d°N ‘a'N *a’N ‘a'N "a‘N 08/62/1 ©
mloH X8'1 %8S O £e LY we %CC 6L/11/9 &
o..oﬂ Xt %L, e A4 £y 1C %8 6L/11/9
g-O1 X 9 %79 , 10 6 81 6 %1 6L/6/9
0T ¥ 1 %E£8 n o1 34 €1 %ST 6L/6/9
m..oH Xq %8Y W0 9 6C £c %81 6L/8/9
m..oH Xgq %06 " 0¢ . £y 4 %l 6L/8/9
mloﬁ X L0 %86 ™ ST §°ee 1¢ - 6L/6C/CT
o..oﬁ X6'g %86 ") ST 9¢: 1¢ - 6L/6T/¢C1
o3s/un ) 9n3TS 00CH# UOTIBOTITSSBID Xopul Y] ITWT] JuUa3juo) P2393110D # ardurec
A37117qRUL19 Butssed T70S £31o13aseld pbr] o13IseTd 3IN]STOW aJe(q
Jjo % TeanieN
AUITOTIINOD .

SOILSTYAIOVIVHD TI0S
8-¢ JIUVL



