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SITE NAME: Ernst Steel

EPA ID NO.: NYD980508246

ADDRESS: 1746 Walden Avenue, Cheektowaga
, Erie County, New York 14240

LATITUDE: 42° 54' 37" N.

LONGITUDE: 078" 46’ 18" W.

1.0 SITE SUMMARY

The Ernst Steel Corporation ran a steel fabrication operation on
a 3-acre site at 1746 Walden Avenue, Cheektowaga, Erie County,
New York, from 1953 to 1983. The company operated a steel
service center and a fabrication plant for the assembly of heavy
industrial equipment. Waste materials from this operation
included approximately 2,600 gallons per year of steel shavings,
steel drillings, iron oxide dust and dirt, and approximately 250
gallons per vear of dried paint sludge. Waste materials were
landfilled in the northeastern part of the site. In 1983, the
site was sold to U.S. Steel to be operated as a steel service
center. Landfilling operations had ceased by this time.

The site has one large building currently being used by U.S.
Steel Corporation on the western side of the property. A crane
and a large girder structure are centrally located. The northern
portion of the property is wooded, and a swampy area is located
among the trees in the northern part of the property. Much of
the site is low-lying, and because of the high clay content of
the unconsolidated deposits underlying the site, ponding of water
occurs following periods of high precipitation.

The site is located in a relatively flat area, with the site and
surrounding terrain having slopes of less than 1 percent.
Railroad tracks run parallel to the northern border of the site.
There is a drainage ditch between the site and the railroad
tracks. There 1is also a drainage ditch that runs parallel to the
southern border of the site which turns and heads north along the
eastern border of the site. Both of these ditches drain into
Scajaquada Creek, which is located approximately 0.2 mile
northeast of the northeast corner of the site. Delevan
Industries, which neighbors U.S. Steel to the west, has been
accused of illegally dumping paint residue and contaminated
kerosene (possibly containing trichloroethane and toluene) onto
the property bordering them to the west.

Land use within 1 mile of the site is residential, commercia. .
and industrial. A Niagara Mohawk substation and power lines are
immediately east of the site, and the New York State Thruway lies
east of the power lines. The nearest houses are approximate.y
0.2 mile north of the site. The areas immediately to the s 'th
and west of the site are commercial.
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On May 24, 1988, NUS Corporation/Region 2 FIT conducted a site
inspection. No imminent threats of fire or explosion were noted
at this time. There is no record in the background files of any
cleanup or enforcement actions ever having taken place at the
site. During the FIT 2 site inspection conducted on May 24,
1988, six goil samples were collected from five sample locations.
There is little potential for direct contact sgince the site is
fenced and a security guard patrols at night.

Ref. Nos. 1, 2, 3, 4

2.0 SITE INSPECTION NARRATIVE
2.1  EXISTING ANALYTICAL DATA

The New York State Department of Environmental Conservation
(NYSDEC) collected one ponded surface water sample from an
unknown location on site on April 27, 1982. The analyses
indicated a high concentration of lead (170 ppm). The NYSDEC also
collected four soil samples north of the U.3. Steel plant
building. Three of these samples were collected from a depth of
4.5 feet, and the fourth was a surface sample. These samples
vere analyzed for metals and total halogenated organics.
Analyses indicated high concentrations of lead (up to 2500 ppm).
Low levels of total halogenated organics were detected (0.6 to
1.1 ppm). The Quality Assurance/Quality Control (QA/QC)
procedures used in analyzing the samples are unknown.

Ref. No. 2
2.2 WASTE SOURCE DESCRIPTION

Wastes that were generated by the steel service center and steel
fabrication plant included steel shavings, steel drillings, iron
oxide dust and dirt, and dried paint sludge. These types oOf
wastes are categorized as metals and chlorinated organics. These
wastes were landfilled in low-1lying areas in the northeastern
part of the site. The old landfill area covers approximately 0.5
acre. The waste was landfilled without any lining or method of
containment. During the FIT 2 site inspection conducted on May
24, 1988, six soil samples were collected from five locations in
the northern portion of the property to characterize any
hazardous wastes which may be present in the old landfill area.
Of these five, samples were collected from two areas that showed
evidence of possible contamination: An area of orange-stained
301l on the western edge of the disposal area, and an area
adjacent to a rusted drum to the east.

Ref. Nos. 1, 2



2.3 GROUNDWATER ROUTE

No groundwater samples were collected during the site inspection
on May 24, 1988, so an observed release to groundwater cannot be
attributed to the site. Since groundwater is not used within a
3-mile radius of the site, there are no groundwater data
available.

The soils in the unsaturated zone in the area of the site are
clayey soils of the Lakemont Silt Loam. This soil typically has
a surface layer of very dark brown silty loam, underlaiq by silty
clay. These types of soils have permeability in the 10~ to 10’
cm/sec range. Annual net precipitation in the area is
approximately 9 inches. Bedrock underlying the site consists of
the Middle Devonian Onondaga Limestone. Depth to the limestone
1.5 miles west of the site is 7 feet. The only known well within
3 miles of the site, which is no longer in use, had a pumping
rate of 130 gallons per minute. Depth to groundwater in the area
is less than 10 feet. The limestone is approximately 110 feet
thick. The Onondaga Limestone and other limestone units in the
area contain water-bearing openings resulting from the
solutioning of limestone by groundwater, especially along
vertical joints and horizontal bedding planes. Because of the
amount of clay in the unconsolidated sediments, there is a
seasonal perched water table at times of high rainfall.
Groundwater in the area flows northwesterly towards Lake Erie.

There is no known use of groundwater within 3 miles of the site.
All of the residents within 3 miles of the site are serviced by
the Erie County Water Authority municipal supply.

If hazardous substances are present in the old landfill area,
there is potential for groundwater contamination to occur.
However, groundwater is not used within three miles of the site.
No groundwater samples were collected on May 24, 1988, because
upgradient and downgradient wells do not exist.

Ref. Nos. 2, 5, 6, 7, 8, 9
2.4 SURFACE WATER ROUTE

The only surface water body potentially affected by the Ernst Z QQMM
Steel site is Scajaquada Creek, which is located approximately \3

0.2 mile northeast of the site. There is no record of any
samples ever being collected from this creek. The site is
relatively flat, with an overall slope of less than 1 percent.
There are several small mounds on site, with a relief of 5 to 10
feet and diameter of 15 to 20 feet, but the site is flat overall.
As mentioned in Section 1.0, drainage in ditches along the
northern and eastern edges of the site eventually flows into
Scajaquada Creek. Because of the lack of site slope, and the
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amount of clay in the so0il, water tends to pond on site after
periods of high precipitation. A l-year 24-hour rainfall for the
area 1s approximately 2.1 inches.

Scajaquada Creek is used only for recreational purposes, if at
all. There are no intakes within 3 miles of the site. There are
also no critical habitats of federally endangered species or
freshwater wetlands within 1 mile, or coastal wetlands within 2
miles of the site.

All of the municipal water for a 3-mile radius around the site is
supplied by the Erie County Water Authority. Intakes for the
municipal supply are from Lake Erie and the Niagara River, both
greater than 3 miles from the site. There is no potential for
drinking water contamination.

The only population potentially affected if surface water
contamination has occurred is a small number of people who may
use Scajaquada Creek for recreational purposes. No surface water
samples were collected on May 24, 1988 because Scajaquada Creek
is 0.2 mile away. Representative samples from the old landfill
area on site were deemed sufficient to document whether hazardous
substances are potentially migrating through surface water.

Ref. Nos. 3, 9, 10
2.5 AIR ROUTE

No readings above background were detected in the ambient air on
the OVA prior to disturbance of the waste sources during the site
inspection conducted on May 24, 1988.

There are no historic landmarks within view of the site.
2.6 ACTUAL HAZARDOUS CONDITIONS

No other actual hazardous conditions pertaining to human or
environmental contamination have been documented. Specifically:

*Contamination has not been documented either in organisms in
a food chain leading to humans or in organisms directly
consumed by humans.

*There have been no documented observed incidents of direct
physical contact with hazardous substances at the facility
involving a human being (not including occupational exposure)
or a domestic animal.

*There have been no documented incidents of damage to flora
(e.g., stressed vegetation) or to fauna (e.g., fish kill)
that can be attributed to the hazardous material at the
facility.
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*There is no documented contamination of a sewer or storm
drain without a point source to which the contamination can
be attributed.

*There is no direct evidence of release of a substance of
concern from the facility to the groundwater.

*There is no documented history of fire or explosive
conditions on site.

Ref. No. 2



3.0 MAPS AND PHOTOS

ERNST STEEL
ERIE COUNTY, NEW YORK

CONTENTS

Figure 1: Site Location Map
Figure 2: Sample Location Map
Exhibit A: Photograph Log



02-8803-37-STi
Rev. No. 0

—-——--l- === ST STANSLAL Frodg-esm
= v— S

= 382 - -N-ﬁ =
’ ;?:HF'E”“HS ﬂ'm_"t?mg - Cnve-‘-_f\:./v_:\v“-- -
- l makindel BN rh!u;’:é—ﬂ& ’-—-—_n'
. ~ R

Su

=. Llevewand HI Sautn P—
N . 7 Sen

LNBET L e hem e,

STITETL RS oY SO T EL LR S
i3 e D UIC N reu_ e M =

PR . T, o TR e e n

k
R b Radio Towen;
— |y (WNIA)
: I -2 - ;
S s K] T ol i ¢ -
t ” M - ! --‘;- * -."- f - ‘_ K . . F CLOV:. . y
savs T P i H i
- N / ..... %'-—’ :\." b ‘ o H F—j.;
Ca o “Balio Cere A —— i 2z
- High Sch beo [ i / g i .
ER A i 0ugen d -
i L , i Qo Marsms

Libraryg

Alexander
. ¥ Sch

-——h A

nuiler Parky I l«—/
camEarear -:__ ,V\"330~

i Villa Manai 2
JoF Acdemy gl |

o
Cheektowaga Centrai _ vt
Hign Sc—n'

R

. = —d
k;l "x’l P———
r—

(QUAD) BUFFALO N.E,,N.Y.

Figure 1 . FIGURE 1
SITE LOCATION MAP Nl 'S
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EXHIBIT A

PHOTOGRAPH LOG

ERNST STEEL
CHEEKTOWAGA, NEW YORK
MAY 24, 1988
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ERNST STEEL

CHEEKTOWAGA, NEW YORK
MAY 24, 1988
PHOTOGRAPH INDEX
ALL PHOTOGRAPHS TAKEN BY ELIZABETH TORPEY

Photo Number Description Time
1P-1 Picture of soil at S-1. 1039
1P-2 K. Bogdan collecting NYFH-S1 and NYFH-S7. 1042
1P-3 K. Fendler collecting NYFH-S2. 1050
1P-4 K. Bogdan collecting NYFH-S3. 1107
1P-5 K. Bogdan collecting NYFH-S4. 1122
1P-6 K. Fendler collecting NYFH-S5. 1130
1p-7 Picture of drum Tocated near NYFH-S5. 1133
1P-8 Picture of U.S. Steel supply building. 1135

1P-9 Picture of crane girders. 1135



' CORPORATION Rev. No. O

ERNST STEEL, CHEEKTOWAGA, NEW YORK

1P-1 May 24, 1988 1039
Picture of soil at S-1.

1pP-2 May 24, 1988 1042
K. Bogdan collecting NYFH-S1 and NYFH-S7.
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ERNST STEEL, CHEEKTOWAGA, NEW YORK

17t

1P-3 May 24, 1988 1050
K. Fendler collecting NYFH-S2.

1P-4 May 24, 1988 1107
K. Bogdan collecting NYFH-S3.
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ERNST STEEL, CHEEKTOWAGA, NEW YORK

ERNST STEEL,
CHEEKTOWAGA, N.Y.

' TOD # :__ 02-8803-37
BRBRIC # : NYFH
DATE : 5'24/88

TIME ; (L 23
SAMPLE NUMBER :Myst £94

1P-5 May 24, 1988 1122
K. Bogdan collecting NYFH-S4.
Note: Time indicated on placard is incorrect.

ERNST STEEL,
CHEEKTOWAGA. NV,

TDO # - 02-8003-37
NYFH

1P-6 May 24, 1988
K. Fendler collecting NYFH-S5.

“INUS
B 02-8803-37
CORPORATION

No.

0
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1P-7 May 24, 1988 1133
Picture of drum located near NYFH-S5.

1P-8 May 24, 1988 o 1135
Picture of U.S. Steel supply building.

No.

0
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ERNST STEEL, CHEEKTOWAGA, NEW YORK

. "!

1P-9 May 24, 1988 : 1135
Picture of crane girders.
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4.0 SITE INSPECTION SAMPLE RESULTS

On May 24, 1988, NUS Corporation, Region 2 FIT collected samples
from five locations on the Ernst Steel site. Two samples were
taken from the historic landfill (waste pile) area, one near the
northern boundary of the site near the landfill area, one near a
drum found on the center of the property and one (and a
duplicate) to the west of the landfill area (see Figure 2 for
sample location data). The samples were all taken from a depth
of 0-6". The samples were shipped to Contract Laboratory Program
labs for TCL Inorganic and Organic analysis.

The organic analyses of the samples revealed concentrations of
the following compounds:

Volatile OQrganics

* Methylene chloride was detected at 23 ppb in sample $3.

Semi-volatile Organics

* Phenol was detected at 680 ppb in sample S4.

* Naphthalene was detected at values ranging from 450 to 460
ppb in sample S1 and S7.

* 2-methyl naphthalene was detected at values ranging from
670 ppb to 750 ppb in samples S1, S7, and S4.

* Dibenzofuran was detected at concentrations which could not
be quantified (above the instrument detection limit (IDL),
but below the contractually required guantitation Limit
{CRQOL)) in samples S1, S7, and S4.

* Phenanthrene was detected at values ranging from 450 to
1100 ppb in samples S1, S7, and S4.

* Anthracene was detected at concentrations which could not
he quantified (above the IDL, but below the CRQL) in
sample S4. )

* Fluoranthene was detected at values ranging from 600 to
1200 ppb in samples S2, S4, and S5.

* Pyrene was detected at values ranging from 540 to 1100 ppb
in samples S1, S7, S2, S4, and S5.

* Benzo(a)anthracene was detected at values ranging from 550
to 910 ppb in samples S1, S7, and S4.

* Chrysene was detected at values ranging from 680 to 1300 ppb
in samples S1, S7, S2, and S4.

* Benzo(b)fluoranthene was detected at values ranging from 450
Lo 980 ppb in samples S7, S2, and S4.

* Benzo(k)fluoranthene was detected at values ranging from 480
to 620 ppb in samples S7 and S4.

* Benzo(a)pyrene was detected at values ranging from 550 to 800
ppb in samples S1, S7, and S4.

* Indeno(l,2,3-cd)pyrene was detected at 590 ppb in sample S4.

* Benzo(g,h,i)perylene was detected at 580 ppb in sample S4.



Pesticide/PCBs

* 4,4'-DDT was detected at 43 ppb in sample S5.
* Aroclor 1254 was detected at concentrations which could not
be quantified (above IDL, below CRQL) in samples S1, S7 and S2.

The inorganics analyses of these samples revealed the following
concentrations of inorganic compounds at levels exceeding the
typical median concentrations found in soil:

* Arsenic was detected at values ranging from 18.1 to 30.5 ppm
in samples S1, S7, and S4.

* Barium was detected at an estimated value of 637 ppm in
sample S2.

* Cadmium was detected at 1.4 ppm in sample S2.

* Chromium was detected at values ranging from 698 to 711 ppm
in sample S1 and S2.

* Cobalt was detected at estimated values ranging from 25.9 to
31.2 ppm in samples S1 and S7.

* Copper was detected at values ranging from 43.8 to 429 ppm
in samples S1, S7, S2, S3, S4, S5.

* Iron was detected at values ranging from 45,900 to 81,000 in
samples 52, 5S4, and S5.

* Lead was detected at values ranging from 189 to 11,800 ppm
in samples S1, S7, S2, S3, S4, and S5.

* Magnesium was detected at values ranging from 6370 to 8740
ppm in samples S3 and S5.

* Manganese was detected at values ranging from 1510 to 8770
ppm in samples S1, S7, S2, and S5.

* Mercury was detected at 0.13 ppm in sample S$S4.

* Nickel was detected at values ranging from 110 to 120 ppm in
samples S1 and S7.

* Selenium was detected at an estimated value of 1.5 in sample
S4.

* 7Zinc was detected at estimated values ranging from 121 to 1210
ppm in samples S1, S7, S2, S3, S4, and S5.
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5.0 CONCLUSIONS AND RECOMMENDATIONS
The- sampling and analysis of soil on the Ernst Steel site

revealed concentrations of semi-volatile organic compounds and
values higher than the typical median value of inorganic

compounds found in soil. Semi-volatile organic compounds
detected on the site were mostly of the polynuclear aromatic
hydrocarbon class of chemicals. Levels such as these are

typically found in urban soils since they are characteristic
products of combustion. Of the inorganic compounds

detected at the site, copper and lead were found at consistently
elevated levels.

There is the potential for a release of contaminants to
groundwater, although this could not be documented in the site
inspection because of the lack of wells in the area. In any
event, groundwater is not used as a drinking water supply in the
area. There is also a potential for contaminants to be released
to surface water through the drainage ditch leading to Scajaquada
Creek. However, a soil sample taken on the Ernst Steel property
adjacent to the drainage ditch showed lower concentrations of
contaminants than locations closer to the landfill area. The
Scajaquada’s only use in this area is for recreation; drinking
water is obtained from other sources. Direct contact with the
contaminants on site is of low potential because the site is
fenced and a security guard patrols at night.

Because of the above, a priority of No Further Remedial Action
Planned (NFRAP)is the priority set for this site. This priority
is based on the assumption that security will be maintained at
the site. 1In the event that the site was abandoned, and security
breached, another review of site conditions would be warranted.



REFERENCE NO. 1
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Photo Number

1P-1
1P-2
1P-3
1P-4
1P-5
1P-6
1P-7
1P-8
1P-9

ERNST STEEL
CHEEKTOWAGA, NEW YORK
MAY 24, 1988
PHOTOGRAPH INDEX
ALL PHOTOGRAPHS TAKEN BY ELIZABETH TORPEY

Description

Picture of soil at S-1.

K. Bogdan collecting NYFH-S1 and NYFH-S7.

K. Fendler collecting NYFH-S2.

K. Bogdan collecting NYFH-S3.

K. Bogdan collecting NYFH-S4.

K. Fendler collecting NYFH-S5.

Picture of drum located near NYFH-S5.

Picture of U.S. Steel supply building.

Picture of crane girders.

H i
I

]
A
I

Time

1039
1042
1050
1107
1122
1130
1133
1135
1135

Rev. No. O
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Rev. No. 0
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P

oo 952E

’ ; tod o - B
CO LIRS ‘,A‘)\.a Il/ et SR/ C(

Ernst Steel - cob A
/ ). N Yo AR
Ran do /}J A4S SR Cheektowaga, New York Chiro
Case No. 9652 ¢ vt by A ayc3a
CLP CLP
Organic Inorganic

Sample Traffic Traffic Sample Sample

Number Report Report Time Type Location

NYFH-SI* BT108 MBQ376 1042 Soil 50 ft south-southeast of the
telephone pole in the
northwestern carner of the
site.

NYFH-S7 BT131 MBQ382 1042 Soil Same as NYFH-S1.

NYFH-S2 BT111 MBQ377 1050 Soil 20 ft southeast of the
southeast corner of the
concrete foundation.

NYFH-S3** BT112 MBQ378 1107 Soil 30 ft south of fence aiong
northern border and 100 ft
west of power house in
northeast corner of the site.

NYFH-S4 BT113 MBQ379 1122 Soil Located in waste pile in the
center of the site. Thereisa
stake with a yellow ribbon
here.

NYFH-S5 BT114 MB8Q380 1130 Soil 60 ft due south of the third
girder from the eastern end
of the metal crane.

NYFH-RIN1 BT132 MBQ383 950 Rinsate Trowel rinsate blank collect-

) Blank ed in the field.
NYFH-TBLK1 BT133 N/A N/A Trip Trip blank; demonstrated
Blank analyte free water.
* Indicates that a sample was designated for duplicate analysis.
*x indicates that additional volume was collected and shipped to the laboratory for matrix

spike/matrix spike duplicate (MS/MSD) analysis.

Note: All soil samples were taken at a depth of 0 to 6 inches.
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EXECUTIVE SUMMARY

The Ernst Steel Corporation operated a steel fabrication operation on a
chree acre site in Cheektowaga, Erie County, New York from 1953 to 1983
(Figure 1). Waste materials from this operation included 2600 gallons
per year of steel snavings, steel drillings, iron oxide dust and dirt,
and 250 gallons per year of dried paint sludge which were landfilled in
the northeastern part of the site (Figure 2). Ouring site inspections by
NUS Corporation (9/28/83), Recra Environmental, Inc. (1/24/86), NYSDEC
Region 9 (6/13/86), and the County (7/30/86), paint residue/red granular
material was observed throughout this area. Tne site property was vacant
rrom 1933 to 1953. Prior to 1933, the site was used as a réilroad faci-

1ity and coal cinders from this operation covered the area.

Sampling by the NYSDEC in 1982 indicated elevated levels of chromium (11
to 440 ppm), copper (4 to 280 ppm), lead (8.3 to 2500 ppm), nickel (18 to
110 ppm), zinc (31 to 64 ppm), and iron (200 to 440 ppm) in four soil
samples and elevated levels of lead (170 ppm), zinc (17 ppm), and iron
(3.6 ppm) in a surface water sample. No groundwater sampling has beeen
conaucted at the site. Groundwater is not used as a drinking water or

irrigation source within three miles of the site.

The Phase [ effort included a compilation of information gatheréd Trom
NYSDEC Region 9, the Erie County Department of Environment and Planning,
the New York State Healtn Department, and an interview with Frank Ernst,
Vice President of the Ernst Steel Corporation. Recra Environmental,

Inc., personnel conducted a site visit on January 24, 1986.
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The intent of the Hazard Ranking}System (HRS) is to provide a method by
which uncontrolled hazardous waste sites may be systematicaliy assessed
as to the potential risk that a site may pose to human health and the
environment. The HRS is designed to provide a numerical value through an
assessment of technical data and information, and relating that infor-

mation with respect to:

o migration of hazardous substances from the site (Sp)
o risk involved with direct contact (Sy.)

o the potential for fire and explosion (S¢,),

The risks involved with direct contact (S4.) and the potential for fire
and explosion (S¢q) are evaluated according to site specific information
including toxicity of waste, guantity, site demographics, location with
respect to sensitive habitats of wildlife, etc. Migration potential (Sp)
is evaluated through the rating of factors associated with three routing
modes: groundwater (Sg.)  surface water (Ssy) and air (Sa). The scored
value for each route is composited to determine the risk to humans and/or
the environment from the migration of hazardous substances from the site

(Sm).

Based on information gathered during this investigation, the Ernst Steel
Corporation site was scored according to the Mitre Corporation Hazard

Ranking System (HRS) and the following scores were obtained:

Sm = 3.44 (Sqw = 2.68; Ssy = 5.31; Sa = 0)
Sfe = 0
S4c = 0
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A Phase II investigation at the Ernst Steel site is recommended to
proceed in two steps with step two contingent upon the results of step
one. Step one would be a preliminary sampling and characterization of
waste piles, paint residues, and incinerator ash. Composite samples from
these areas should be analyzed for heavy metals and organics. In addi-
tion, a geophysical survey should be conducted to delineate the areal and
vertical extent of fill areas at the site and to detect buried drums, if

present,

[f analytical results indicate the presence of hazardous substances at
the site, step two of the Phase Il work plan would be instituted. Step
two would include monitoring well installation and groundwater, soil,

surface water, and sediment sampling.
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2.0 PURPOSE

The objective of this Phase [ investigation is to prepare a report for
the Ernst Steel Corporation site that provides a history and preliminary
assessment of the site based on a review of available data, assigns a
numerical value to the site through the use of the Hazard Ranking System
(HRS) and develops a proposed Phase II work plan designed to address the
data inadequacies identified during report preparation. The purpose of
developing a Phase [ report in this manner is to provide an objective
assessment of the site and the potential impact it may pose to human

health and the environment.
The Phase I objective was met through the following activities:

0 site inspection.

o collection and review of available data for report preparation and
preliminary scoring of the HRS.

o evaluation of data for completeness and identification of data ina-
dequacies.

o development of a proposed Phase Il work plan to address the data

inadequacies identified.

The site inspection is an integral part of the Phase I report preparation
and is conducted to confirm actual site conditions. Typically, the site
visit is designed to note the general topography and geology of the site,
evidence of waste disposal, form of waste disposal, visible signs of con-
taminant release to the environment (e.g. leachate), access to the site,
and location of water resources, population centers, and sensitive

environments such as wetlands.

-6-
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3.0 PHASE I SCOPE OF WORK

In order to provide an accurate and thorough preliminary assessment of
the Ernst Steel Corporation site, Recra personnel conducted a search of
state and county office files, a review of available general information
concerning regional geography, geology and hydrogeology, and a site visit
that included an interview with personnel associated with site opera-

tions.

The majority of the data comprising this report was obtained from NYSDEC
Region 9 located at 600 Delaware Avenue, Buffalo, New York (716-847-4600)
and the Erie County Department of Environment and Planning located at 95
Franklin Street, Buffalo, New York (716-846-8390). NYSDEC Region 9 also
provided floodplain information and the location of wetlands and critical

habitats of endangered species in the vicinity of the site.

Recra personnel conducted an inspection of the site on January 24, 1986
to identify the present condition of the site. Weather during the site
visit was cloudy and 28°F with no snow cover on the ground. No air moni-

toring was conducted during the inspection due to the low air temperature.
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4.0 SITE ASSESSMENT

4.

it

Site History

Tne Ernst Steel Corporation is located on a three acre site at 1746
Walden Avenue, Cheektowaga, Erie County, New York (Ref. 2 and 17). From
1953 to 1983, the company operated a steel service center and a fabrica-
tion plant for the assembly of heavy industrial equipment (Ref. 2, 4, 15,
17, 20, 21). Waste materials from this operation included approximately
2600 gallons per year of steel shavings, steel drillings, iron oxide dust
and dirt, and approximately 250 gallons per year of dried paint sludge
(Ref. 2, 4, 15, L7, 18, 20, 21). Waste materials were landfilled in low
lying areas in the northeastern part of the plant property (Ref. 4, 15,
17, 20, 21, and 23). During site inspections by NUS Corporation
(9/28/83), Recra Environmental, Inc. (1/24/86), NYSDEC Region 9
(6/13/86), and the County ODEP (7/30/86), waste piles and paint
residue/red granular material was ooserved throughout this area (Ref. 3,

17, 22, and 23).

From 1933 to 1953, the site was vacant (Ref., 15). Prior to 1933, the
property was a railroad facility (Ref. 15, 16). Ouring this period, coal
cinders from tne railroad operation were reportedly disposed of on site

(Ref. 15, 19).

In 1982, the NYSDEC collectea three soil samples and a surface water
sample in an area of the site around a small incinerator used to burn
office paper waste and employee refuse (Ref. 2, 4, 15). The exact

sampling locations are not known,
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In 1983, the site was sold to U.S. Steel to be operated as a steel ser-

vice center., Landfilling operations had ceased by this time (Ref. 2, 15,

17).

Ouring site inspections in 1983 by NUS Corporation, and in 1986 by Recra

Research, Inc., empty, rusted 55 gallon drums were observed on site (Ref.

3, 17).

4.2 Site Area Surface Features

4.2.1 Topography and Drainage

Topography in the area of the site is generally flat (Ref. 1). Most of
the northeastern section of plant property where disposal activities took
place formerly consisted of freshwater wetlands (Ref. 2). A ditch runs
between the site and the railroad track bed near the northern boundary of
the site (Figure 2). Run-off from the northern portion of the site can
enter this ditch, which eventually drains to Scajaquada Creek. A ditch
runs parallel with the southern boundary of the site and is directed
along a portion of the eastern boundary before being diverted east of the
Niagara Mohawk power lines and north to Scajaquada Creek (Ref. 22). Some
surface drainage may leave the site through a break in a dike on the
southeast corner of the site (Ref. 22). Railroad tracks separate the

site from a residential area lying north of the plant property (Ref. 1).

Much of the site is low lying and because of the high clay content of the
unconsolidated deposits underlying the site, some ponding of water occurs
following periods of high precipitation (Ref. 7). Most surface water

remains on site (Ref. 22).
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4.2.2 Environmental Setting

Land use within one mile of the site is residential, commercial and
industrial (Ref. 1, 2). Railroad tracks separate the site from a resi-
dential area to the north. New York State Thruway Exit 52W, a Niagara
Mohawk substation, and power lines lie immediately east of the site. The
entire property is surrounded by a fence with the site entrance and
guardhouse located off Walden Avenue. Scajaquada Creek flows within 1000
feet of the northeastern section of the site (Ref. 1). Scajaquada Creek
is a Class D waterway, suitable for secondary contact recreation such as

boating or fishing (Ref. 11, 12). Portions of the northeastern section

of the site lie within the 100-year floodplain of Scajaquada Creek (Ref.

14). There are no New York State regulated wetlands or critical habitats

of endangered species found within one mile of the site (Ref. 13).

Approximately 5000 people live within one mile of the site and 40,000
people within three miles of the site (Ref. 17). All residents in the
vicinity of the site are serviced by municipal water supply (Ref. 2, 6,
17). Surface water intakes for Cheektowaga municipal water are located
in the Niagara River and operated bj the Erie County Water Authority

(Ref. 6).

4.3 Site Hydrogeology

4.3.1 Geology

The first encountered ' bedrock underlying the site 1is the Onondaga
Limestone (Ref. 8). This formation consists of three members. The

lowest member is a gray coarse-grained limestone, generally only a few

5133HSHHOM SHH
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feet in thickness (Ref. 5). This lithology occasionally grades laterally
into reef deposits which increases its thickness (Ref. 8). The middle
member of the Onondaga Limestone is a cherty limestone, approximately 40
to 45 feet thick. The upper unit is a dark-gray to tan limestone with a

thickness ranging from 50 to 60 feet (Ref. 5).

Depth to bedrock beneath the site has been estimated to range between 10

and 25 feet below ground surface (Ref. 2, 17).
4.3.2 Soils

S0ils in the area including the site have been classified as Urban
Land-Odessa, Nearly Level (Ref. 7). The urban land portion of this unit
is characterized by disturbed or removed soils and is found in residen-
tial, commercial and industrial areas. The undisturbed portion is domi-
nated by Odessa soils that formed in gravel and stone-free, lake-laid
sediments having a high clay content. These soils are often poorly
drained and have a seasonal high water table perched in the upper part of

the subsoil during wet periods (Ref. 7).

On July 30, 1986, county personnel inspected the site and six soil
borings were taken using a Veihmeyer Soil Sampler. Subsurface soils were
collected to a depth of four feet and were found to consist mainly of

orange silty clay (Ref. 23).

Large quantities of coal cinders have been reportedly landfilled on site

from past operations (Ref. 15, 19).

-11-
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4,3.3 Groundwater

There is no known groundwater information for the immediate area
including the site. The Onondaga Limestone and other limestone units in
the area contain waterbearing openings resulting from the solutioning of
limestone by groundwater (Ref. 5). Solutioning occurs especially along
vertical joints and horizontal bedding planes. The coefficient of
transmissivity of the limestone units is estimated to range between 300
and 25,000 gallons per day per foot depending on the extent and magnitude

of solutioning of the rock (Ref. 5).

As mentioned in Section 4.3.2, undisturbed site soils can support a
seasonal high perched water table during periods of high precipitation.
The depth of the perched water table has been reported to be 0.5 to 2

feet below ground surface (Ref. 2).

4.4 Previous Sampling and Analysis

4.4.1 Groundwater Quality Data

There is no available groundwater data for the site.

4.4,2 Surface Water Quality Data

The NYSDEC collected a surface water sample from an unknown location on
the site on April 27, 1982 (Ref. 2, 4). According to the NYSDEC, the
analyses indicated high concentrations of zinc (17 ppm) and iron (3.6

ppm) and a very high concentration of lead (170 mg/1)(Ref. 4).

-12-
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4.4.3 Air Quality Data

There is no available air quality data for the site. Ouring the NUS
Corporation site investigation on September 28, 1983, air monitoring was
conducted using an HNU photoionizer. No readings were obtained that

exceeded background levels (Ref. 17).

4.4.4 Other Analytical Data

The NYSDEC collected four soil samples north of the plant building on
April 27, 1982 (Ref. 2, 4). Three soil samples were taken at a depth of
4.5 feet and the fourth from the ground surface. These samples were ana-
lyzed for metals and total halogenated organics. The soil analyses from
the four samples indicated high concentrations of chromium (11 to 440
ppm), copper (41 to 280 ppm), lead (8.3 to 2500 ppm), nickel (18 to 110
ppm), zinc (31 to 64 ppm), and iron (200 to 440 ppm) (Ref. 4). Low

levels of total halogenated organics were detected (0.6 to 1.1 ppm).

-13-
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5.0 PRELIMINARY APPLICATION OF THE HAZARD RANKING SYSTEM

5.1 Narrative Summary

The Ernst Steel Corporation operated a steel fabrication operation at
1746 Walden Avenue, Cheektowaga, Erie County, New York from 1953 to 1983
(Ref. 2, 4, 17). Waste materials from this operation that included 2600
gallons per year of steel shavings, steel drillings, iron oxide dust and
dirt, and 250 gallons per year of dried paint sludge were landfilled on a
four acre section in the northeastern part of the site (Ref. 2, 4, 17,
20, 21, and 23). During site inspections by NUS Corporation (9/28/83),
Recra Environmental, Inc. (1/24/86), NYSDEC Region 9 (6/13/86), and the
County DEP (7/30/86) waste piles and paint residue/red granular material
were observed throughout this area (Ref. 3, 17, 22, and 23). From 1933
to 1953 the site property was vacant (Ref. 15). Prior to 1933, the site
was used as a railroad car facility and the area was reportedly covered
with coal cinders that came from railroad operations (Ref. 15, 16, 19).
The site is presently owned by U.S. Steel and is used as a steel service

center (Ref. 2, 15, 17).

Sampling by the NYSDEC in 1982 indicated elevated levels of lead (8.3 to
2500 ppm), chromium (11 to 440 ppm), copper (41 to 280 ppm), nickel (18
to 110 ppm), zinc (31 to 64 ppm), and iron (200 to 440 ppm) in four soil
samples from the site and elevated levels of lead (170 ppm), zinc (17
ppm), and iron (3.6 ppm) in a surface water sample (Ref. 2, 4). The soil
samples were collected north of the plant building, but it is not known
where the surface water samples were taken (Ref. 2, 4). No groundwater

sampling has been conducted at the site. Land use within one mile of the

-14-
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site is residential, commercial and industrial (Ref. 1, 2). A1l resi-
dents within three miles of the site are serviced by municipal water
supply (Ref. 2, 6, 17). Surface water intakes for municipal water are

located in the Niagara River ten miles downstream of the site (Ref. 6).

Scajaquada Creek lies within 1000 feet of the northeastern section of the
site (Ref. 1). Ditches are located along the northern, southern, and
eastern boundaries of the site and are directed to Scajaquada Creek.
Most surface water, however, apparently remains on site although some
surface drainage may leave the site . through a break in a dike on the
southeast corner of the property (Ref. 22). Portions of the northeastern
section of the site are located in the 100-year floodplain of Scajaquada
Creek (Ref. 14). There are no regulated wetlands or critical habitats of

endangered species within a mile of the site (Ref. 13).

-15-



5.2 HRS WORKSHEET

Ernst Steel Corporation

Facany name:.
Locaon: 1746 Walden Ave., Buffalo, Erie County, New York
EPA Region: 2

Frank Ernst, Vice President

Pearson(s) in cnarge of the taciiny:

P.0. Box 987

Buffalo, New York 14240
Name of Reviewer: __RECTa Research, Inc oae. _February 18, 1986

General descniption of the laciny:
(For axample: landtill, surface impoundment. pile. container; types of hazardous substances: location of the
facity; contarmination route of major concern: fypes of intormauon needed 100 raung. agency acuion, etc.)

From 1953 to 1983, approximately 2600 gallons per year of steel shavings

steel drillings and iron oxide dust, and 250 gallons per year of dried

paint sludge were landfilled in low lying areas in a 4 acre section

Elevated levels of heavy metals

of Ernst Steel Corporation property.

have been detected in site soils and surface water.

Scores: Sy = 3. 4M(Sqy =2.68 Syw =5.31 Sa= 0 )
Srg = 0

p

50c'0

FIGURE 1
HRS COVER SHEET



Grounag water Route Work Sheet

Assigned Vaive Multle Max. Retl.
Rating Factor (Circte One) pher Score Score | (Section)
0 Opserved Reisase @ 45 1 0 45 3.1
{t cuserved reiease i3 given a score of 45, proceed 10 line E
It ooserved relaase 13 given a score of 0, proceed to line @
@ Route Characteristics 3.2
Deotn 10 Aguiter of o 1 @ 3 2 4 [
Concern
Net Precipitation o 1 @ 3 1 2 3
Permeability of tne oMz 3 1 1 3
Unsaturated Zone
Physical State 0 1(@)s 1 2 3
Total Route Characteristics Score 3 15
@ o~
Containment 01 23 1 3 3 , 33
E] Waste Cnaracteristics 3.4
Toxicity/ Persistance 0 6 91215Q8 1 18 18
Hazardous Waste 0 2 3 45 8 78 1 1 8
Quantity
Total Waste Characteristics Score 19 28
@ Targets 3.3
Ground Water Use 0 @ 2 3 3 3 9
Distance to Nearest @ 4 & 8 10 1 0 40
Well/Population 16 18 20
Served 24 30 32 35 40
Total Targets Score 3 49
@ it line m is 45, multiply E] x E x @ 1539
i tine (3] is0. mutipy 2] x (3] » [ « (& 57,330
Divida line by 57.330 and multiply by 100 Sgw= 2.68

FIGURE 2

GROUND WATER ROUTE WORK SHEET
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Surtace Water Route Work Sheet

Assigned Vsiue Muiti- Max. Ret.
Rating Factor {Circte One) pher Scare Score | (Section)
(] ooserved Release @ 45 1 0 48 'R
It opserved reiease i3 given a value of 45, proceed to hine [4].
It cbserved release is given a value of 0. proceed to hne [2)
@ Route Characteristics 4.2
Facility Sicpe and Intervening @ 1 23 1 0 3
Terramn =
1-yr. 24-hr. Rainfall 0 1.2 3 \ 2 3
Distance 10 Nearest Surtace o 1 23 2 6 6
Water
Physical State 0 1(2)3 1 2 3
Total Route Characteristics Score 10 18
TN
B containment 01 2.3 1 3 3 4.3
E Waste Characteristics _ ) 4.4
Toxicity / Persistence ) 6 9 121518 1 18 18
Hazardous Waste 0 23 4 56 78 1 1 [
Quantity
Total Waste Characteristics Score 19 28
@ Targets 4.5
Surface Water Use o 1 2 3 3 6 9
Distance to a Sensitive o 1 2 3 2 0 6
Environmaent -
Population Served/Distance 0 4 6 8 10 1 0 40
to Waier intake 12 86 18 20
Downstream 24 30 32 35 40
Total Targets Score 6 55
@ ittine [1] is a8, mutipy (3] x (@ x [3]
it tine [§] is 0, multiply 2«03 x [4 «x &= 3420 | 64,350
@ oivide tine [€] by 84,350 and multiply by 100 Sew = 5.31

FIGURE 7

SURFACE WATER ROUTE WORK SHEET




Air Routle Work Sheet

Assigned Vaiue Multi- Max. Ref.
Rating Factor (Circte One) oher | S°® | score | (Section)
E] Obsarved Release @ 45 1 0 45 5.1
Daie and Location:
Sampling Protocot:
it line [1] I8 0. the S, = 0. Enter on line [3].
it tine [1) is 45. then procesd to line [2].
@ Waste Characteristics 5.2
Reactivity and @123 1 0 3
incompatibility
Toxicity 0120 3 9 9
Hazardous Waste 0 2 3 4 5 6 7 8 1 1 8
Quantity
’ Total Waste Characteristics Score 10 20
@ Targets 5.3
Population Within } 0 9 121518 1 21 30
4-Mile Radius @1)24 21 30
Distance to Sensitive )1 2 3 2 0 ]
Environmaent
Land Use 01 2@ 1 3 3
Total Targets Score 24 39
m Multiply E x L'_z] x @ 0 1a3s,100
@ Divide line E] by 35,100 and muitiply by 100 Sa= (

FIGURE 9

AIR ROUTE WORK SHEET
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Grounawater Route Score (Sg.,) 2 68 7,18
Surtace Water Route SCore (Sgw) 5.31 28.20
Air Route Score (Sa) 0 0
s2 +s2, ¢+ 7//////A 35.38
Sow * Sew * Sa W 5.95
Vs .s? +sf/1.73 - Sy = 7//////% 3.44

FIGURE 10

WORKSHEET FOR COMPUTING Sy,
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Fire ana Explosion Work Sheet
Assigned Vaiue Muiti- Max, Ret
R F :
1 ating Factor {Circie One» Ducrj Score Score | (Section)
o El Containment @ 3 1 1 k) 7.1
@ Waste Characteristics 7.2
- Direct Evicence 3 1 0 3
Ignitadihty 1 23 1 0 3
Reactivity 1 2 1 0 3
incompatibility 1 21 1 0 3
Hazarcous Waste 0.1 23 4 5 6 7 8 1 0 8
Quantity
Total Waste Characterisiics Score 0 20
[ﬂ Targets 7.3
Distance to Nearest 0 1 2 @ 4 5 1 3 5
- Population
Oistance to Nearest 01+ 2Q3 1 3 3
Building
Distance t0 Sensitive 0 1 23 1 Q 3
A Environment
Land Use 0 1 2 1 3 3
Population Within 01 2 3 4 @ 1 5 s
\ 2-Miie Radius
Buildings Within 01 2Q)e s 1 3 s
2-Mile Radius
Total Targets Score 17 2
o muttiply 0 = (3] x 3 0 1,440
@ Divide line E by 1,440 and mulitiply by 100 Srg~ O

FIGURE 11

FIRE AND EXPLOSION WORK SHEET

(XY



Direct Contact Work Sneet

it line E] is 0, muitiply @ x E:ﬂ x m x m

Assigned Value Muite Max. Ret.
Raung Facior (Circte Oney oher Score Score | (Section)
E ' B -
Ooserved Incigent O 45 1 0 43 8.1
it ne [1] 13 45, proceed to ine [4]
it tine 1] i3 0. proceed to ine [3]
@ accessivitity @123 1 0 3 8.2
B containment °o B 1| 15 | 1s 8.3
E Waste Characteristics —
Torxicity 0120 s 15 15 8.4
m Targets = 8.3
Poputation Withint a 01 2345 4 16 20
1-Mile Radius B
Distance to a 0123 4 0 12
Critical Habitat
Total Targets Score 16 12
it tine is 48, multiply « [ =&
m m m 0 21,600

[Zl Divide line @ by 21,800 and muitiply by 100 Spc = 0

FIGURE 12
DIRECT CONTACT WORK SHEET
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5.3 HRS DOCUMENTATION RECORDS

DOCUMENTATION RECQORDS
FOR
HAZARD RANKING SYSTEM

INSTRUCTIONS: The purpose of tnese records 1s to provide a convenient

way to prepare an auditabie record of tne daca and documentation used co
apply the Hazard Ranking System to a given facilicy. As briefly as pos-
sible summarize the infcrmacion you used to assign the score for each
faccor (e.g., "Waste quancicy = 4,230 drums plus 800 cubic vards of
sludzes'). Tne source of informacicn should be provided for each encrv
and snould be a bibliograpnic-type references that will make the documen:
used or a given daca point easier to find. Include the locacion of the
gocureat and consider appending a copy of the relevant page(s) for ease

in review.

FACILITY NAME: Ernst Steel Corporation

LOCATION: 1746 Walden Ave., Buffalo, Erie County, New York




GROUND WATER ROUTE

I OBSERVED RELEASE

Concaminants decected (5 maximum):

No analytical data

Rationale for attributing the contaminancs to the facility:

N/A

2 ROUTE CHARACTERISTICS

Depth to Agquifer of Concern

Name/description of aquifers(s) of concern:

1. Seasonal perched water table in unconsolidated deposits.

2. Onondaga Limestone (Ref.

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

1. Perched water table - estimated at 0.5 to 2 feet.

2. Onondaga Limestone - between 10 and 60 feet

(Ref.

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

£4.5 feet

(Ref.

1~

2,5,8,10)

2, 17, 23)



Net Precipitacion

Mesn annual or seasonal precipitation (list moncths for seasonal):

36 inches (Ref. 9)

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

27 inches (Ref. 9)

Net precipitation (subtract the above figures):

9 inches

Permeability of Unsaturaced Zone

Soil type in unsaturated zone:

Urban land - Odessa, nearly level
(Ref. 7)

Permeability associated with soil type:

<10~5 210-7 cm/sec ' (Ref. 9)

Phvsical Staca

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

Solid, fine material and dried sludge

(Ref. 2,4,15,17,18,20,21)



3 CONTAINMENT

Concainment

Mecnod(s) cf waste or leachace containment evaluated:

Piles - uncovered, no liner (Ref. 2, 4, 16, 17, 22, 23)
Method with highest score:
Piles - uncovered, no liner (Ref. 9)

4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

Heavy metals: Cr, Cu, Pb, Zn, Fe, Ni
(Ref. 2, 4)

Compound with highest score:

Heavy metals

Eazardous Wasce Quanticy

Total quancity of hazardous substances at the facility, excluding those
with a containment score of 0 (Give a reasonable estimate even if
gquanctity is above maximum):

Sampling and analysis document the presence of hazardous substances at
the site; exact quantity unknown.
(Ref. 2, 4)

3asis of estimating and/or computing waste quantity:

N/A
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5 TARGETS

Ground Water Use

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

Industrial (Ref. 5,17)

Distance to Nearest Well

Location of nearest well drawing from aquifer of concern or occupied
building noc served by a public water suppiy:

Unknown

Discance to above well or building:

Unknown

Population Served by Ground Wacer Wells Within a 3-Mile Radius

Identified water~supply well(s) drawing from acuifer(s) of concezrn
within a 3-mile radius and populations served by wcach:

A1l residents within 3 miles of the site use municipal water
(Ref. 2,6,17)

Compucation of land area irrigaced by supply well(s) drawing from
aquifer(s) of concern within a 3-mile radius, and conversion to

populacion (1.5 people per acre):

N/A

Total population sarved by ground water within a 3-mile radius:

0
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SURFACE WATER ROUTE

I OBSERVED RELEASE

Contaminancs decected in surface water at the facility or downhill from
it (5 maximuzm):

Insufficient data for HRS scoring
(Ref. 2, 4, 23)

Racionale for attribucing the contaminancs to the facility:

N/A

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percenc:’

Less than 1%
(Ref. 1)

Namte/dascripcion of nearest downslope surface water:

Ditch tributary to Scajaquada Creek
' 3 (REf. 1’ 22)

Average slope of terrain betwren facility and above-cited surface vater
body in percent:

Less than 1%
(Ref. 1)

Is the facility locaced either totally or partially in surface water?

No
(Ref. 1, 22)



ls the facilicy completely surrounded by areas of higher elevacion?

No (Ref. 1)

l-Year 24~Hour Rainfall in Inches

2.1
(Ref. 9)
Distance to Nearest Downslope Surface Water
Ditch adjacent to site runs 800 feet to Scajaquada Creek
(Ref. 1, 22)

Physical State of Waste

Solid, fine material and dried sludge
(Ref. 2,14,15,17,18,20,21)

3 CONTAINMENT

Containment

Mecthod(s) of waste or leachate conctainment evaluated:

Waste piles - not covered; no diversion system
(Ref. 2,4,16,17,22,23)

Method with highest score:

Waste piles - not covered; no diversion system
(Ref. 9)



L WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluaced

Heavy metals: Cr, Cu, Pb, Zn, Fe, Ni
(Ref. 2, 4)

Compound with highest score:

Heavy metals

Hazardous Waste Quantity

Total quancity of hazardous substances at the facility, excluding those
with a containment score of O (Give a reasonable estimate even if
quantity is above maximum):

Sampling and analysis document the presence of hazardous substances
at the site; exact quantity unknown.
(Ref, 2,4 )

Basis of estimating and/or computing waste quamtity:

N/A

5 TARGETS

Surface Water Use

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

Secondary contact recreation including some fishing (Ref. Recra Site Visit
. Recr e Visit,

1/24/86)



.y S

Is there tidal influence?

No

Discance to a Sensitive Environment

Discance to S~acre (minimum) coastal wetland, if 2 miles or less:

N/A

Distance to S~acre (minimum) fresh-water wetland, if | mile or less:

N/A

Discance to critical habitat of an endangered species or national
wildlife refuge, if | mile or less:

N/A

Pooulaction Served by Surface Water __

Location(s) of water-supply inctake(s) wicthin 3 miles (free~flowing
bodies) or | mile (stacic water “Sodies) downstream of cthe “azardous
substance and population served by each incake:

N/A; surface water intakes located in the Niagara River greater

than 3 miles from site.
(Ref.



Computation of land area irrigaced by above-cited incake(s) and
coaversion to population (1.5 people per acre):

N/A

Total populacion served:

N/A

Name/description of nearest of above water bodies:

N/A

Distance to above-cited intakes, measured in stream miles.

N/A

10



AIR ROUTE

| OBSERVED RELEASE

Contaminants decaected:

No analytical data

Date and location of detection of concaminancs

N/A

Methods used to detect the contaminants:

N/A

Racionale for actributing the contaminants to the site:

N/A

2 WASTEZ CHARACTERISTICS

Reactivity and Incompatibilicty

Most reactive compound:

N/A

Most incompatible pair of compounds:

N/A

11




Toxicicy

Most toxic compound:

Heavy metals (Ref. 2, 4)

Hazardous Waste Quancicty

Total quancicy of hazardous wasce:

Sampling and analysis document the presence of hazardous substances
at the site; exact quantity unknown.
(Ref. 2, 4)

Basis of estimating and/or computing waste quancity:

N/A

3 TARGETS

Population Within 4-Mile Radius

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

0 to 4 mi 0 to | mi ) . 0 to /2 mi.. 0 to L/4 mi

5000 ’ (Ref. 17)

Distance to a Sensitive Eanvironment

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

N/A

Distance to S-acre (minimum) fresh-wacter wetland, if | mile or less:

N/A
(Ref. 13)



Discance to critical habictac of an endangered species, if | mile or
less:

N/A
(Ref. 13)
Land Use
Distance to commercial/induscrial area, if | mile or less:
1 mile (Ref. 17)

Distance to nacional or stace park, forest, or wildlife ceserve, if 2
‘miles or less:

N/A

Distance to residential area, Lf 2 milecs or less:

.1 mile (Ref. 1,17)

Distance to agriculcural land in production within past 5 years, if |
mile or less:

N/A (Ref. 17)

Distance to prime agricultural land inlproduc:iou within past § years, if
2 miles or less:

N/A (Ref. 17)

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

NO

13



TIRL AND EXPLOSION

I CONTALNMMENT

Hazardous subscances prasent:

N/A

Tvpe of zoncaizmenc, 1S applicable:

N/A

2 WASTY CIARACTIRISTICS
Direct Zvidsnce
Type of inscrument 2ad Teasuremancs:

N/A *

Ignicabilicv
Compound used:
N/A

Resceivicy
Most resctiva compound:
N/A

Iaccmpacibilice
Most iacowmpacidle pair of cowpounds:
N/A

14



Hagardoys Yascs gigy
Tocal quaneity 3# hazardous subscaacas ac che facilicy:

Sampling and analysis document the presence of hazardous substances

at the site; exact quantity unknown.
_(Ref. 2, 4)
Basis of estimsciag and/or cowpuciag vasce quancicy:

N/A

3 TARGZTS

Discance t0 Neareas:z Ponulation

500 feet (Ref. 1, 17)

Discanca to Nearest Buildi=zg

On Site

Discaace 20 Sensicive favironment

.Discance co vezlands:

72 miles
(Ref. 13)
Discance 20 critical habdicac:
y1 mile
(Ref. 13)
Land Use

Discancs o commarcial/induscrial area, if 1 mile or less:

500 feet
(Ref. 1, 17)



Discancs to xacional or scacs park, fovess, or vildlife caserve, if 2
ailes or less:

N/A

Discance co residencial ares, if I uiles ov less:

500 feet
(Ref. 1, 17)

Discancs to agriculcural land ia production wiciia pasc 5 years, if 1
mile ov lass:

N/A
(Ref. 17)

Discaace to prise agrisultural land iz production wichia past § yeacs, il
2 ziles or less:

N/A
- (Ref. 17)

Is a hiscoris or landmark sice (Nacional egiscer or Hiscoric 7laces and
Yacional Nacural Landmarks) wishia che view of che sice?

No

Pooulacion Wichin 2-Mi'e Radius

20,000

(Ref. 17)
!uildin;s vishin Z=-Mile Radius ,
+700 ]
(Ref. 17) {

16



DIXECT CONTACT

"l OBSERVED INCIDENT

Dace, locaciom, and pertinenc decsils of iacideanc:

N/A
> T
2 ACCISSIZILIIY
Describe cvme of barriec(s):
Site is completely fenced in.
» P w

3 CONTAINMENT

Type af concaimmenc, 12 spplicable:

Waste is inaccessible to direct contact by the public.

LR R 4

& WASTE CEARACTEZRISTICS
Toxicicy
Compounds avsluacad: N

Heavy metals: Cr, Cu,.Pb, Zn, Fe, Ni

Compound with highest scare:

Heavy metals

17

(Ref. 17)

(Ref. 17)

(Ref. 2, 4)



§ TANGITS
chlln;g vg:hiu one~mile radius

5000
(Ref. 17)
Discance 23 cTicical habicae (aof sndangeved svecias)
71 mile
(Ref. 13)

13



5.4 EPA PRELIMINARY ASSESSMENT
(FORM 2070-12)

SEPA

PART 1- SITE INFORMATION AND ASSESSMENT

POTENTIAL HAZARDOUS WASTE SITE

I IDENTIFICATION

PRELIMINARY ASSESSMENT °‘Aju €

02 SITE NUMBER

7/50 = 2

1. SITE NAME AND LOCATION

e
A SITE NAME (L ogar. Somvngn, 0 8055 nDUs0 Aame of 809}

ERNST STEEL

02 STREET, AQUTE NO . OR SPECIFIC LOCATION IDENTWIER

1746 WALDBL VE

" BuEFALD

O4 STATE|OS 2W CODE |06 COUNTY

14240  ERIE

07COUNTYIO8 CONG
COoE =114

COORDINATES LAT”UDE

42s54'31'_ |

018 46’ 18"

LONGITUDE

OIRECTIONS TO SITE 1Si10nmg irar nos-est puase rmed)

WALDEL MELUE EBAST FROM BUFFALD APPROFIMATELY

S Ml

ERST OF |UnRsETION Wi HMie | ON LEFT
" "RESPONSIBLE PARTIES
"1 OVWNER (8 sepumy 02 STREET /8

eauer s1eeL. CORFORANON

PO g.ﬂ( ?f’]

04 STATE} 0S 2w COOR 08 TELEPHONE NUMBEA
BL{FFALD 14209 | e#a5-apeo
07 OPERATOA (¥ anoon eng atterent I:em swnen O8 STREET /s Manwny.
SiME 4S Ave
Ty STY TOSTATE | 11 2 COOE 12 TELEPHONE NUMBER
{ )

T [YPE OF OWNERSHIP ICheen aner
b(a, PRIVATE ([ 8. FEDERAL:

O F. OTHER:

QO C. STATE

(Agengy nomei
O G. UNKNOWN _

13wecty)

CD.COUNTY (T E. MUNICIPAL

T SWNERIGPERATOR NOTIFICATION ON FILE (Checs of mat samy)

W A.RCRA 3001 OATERECEIVED: L ___L___ (O 8. UNCONTROLLED WASTE SITErcencis 193¢ DATE RECEIVED:
WMONTM DAV YEAR

C. NONE

MONTH 0AY YRAR

IV CHARACTERIZATION OF POTENTIAL HAZARD

T INSITE INSPECTION

BY (Cross o8 ner asevy)

Wves oare 7 2753 OAEPA  IB.EPACONTRACTOR OC.STATE  C 0.OTHERCONTRACTOR
oo WO CAV VGA O E.LOCALHEALTHOFFICIAL O F. OTHER: :
contractonnamesy MUS  ConfPoxaTran
T ITE STATUS (Crees amer 03 YEARS OF OPERATION Ry
OAACTVE WB.INACTIVE O C.UNKNOWN /953 | 7 O UNKNOWN
SEGivnmG YEAR ENOWNG YEAR

C JESCRPTION OF SUBSTANCES POSSIBLY PAESENT, KNQWN, OR ALLEGED

STeze Zcuns,

K3 ry

v 20 DusST,

PANT i bGE METIHL SAAT 4.
<)

e
N -

< JESCRPTION OF POTENTIAL MAZAAD TO ENVIRONMENT ANO/OR POPULATION

e i, '.,' 7 ﬁ/](."rﬁ‘ s— /A/ ng-, /iy _.,— A P ' " )’/\_. D fJ/" ﬁ/- - ‘-J : v .
f!"lb‘ ST J1iC s "-A/
V. PRIORITY ASSESSMENT .
¢ RIOAITY FOR INSPECTION (Croes ane. # hph o s 2 - wane ond Pan 3 - De o ¢ me
O A HIGH 8. MEDIUM gc.Low O 0. NONE
nasecinn requredld {NE0061 SN WNe Svensdid Doely NG NarIRes S6IUN NOSESE. SOMBISIe Surrent Hgustnn leny .
VL. INFORMATION AVAILABLE FROM B
T IONTACT -] 02 OF (agenerOrgonissvmm “7:"-‘”‘0';"“““"
: . o 7 l -
 PEQRO Frexko RECRA ENVIRONMNTAL - C (1161833 - 5203
04 PERSON RESPONSIBLE FOR ASSESSMENT 0% AGENCY 08 ORGAMZATION 07 TELEPHONE NUMBSER 08 DATE -
7 ) (7 )E33-42 = 477
A R L& ;s e e fxOS’ WONTH OAY YUAR

|
EFn FORM 2070-12(7-81)

C1-NIN? WA



POTENTIAL HAZARDOUS WASTE SITE

L IDENTIFICATION

! ’EPA PRELIMINARY ASSESSMENT R
! PART 2 - WASTE INFORMATION L=
vASTE STATES, QUANTITIES, ANO CHARACTERISTICS
i SICAL STATES (Crece of tnet aDewy’ 02 WASTE QUANTITY AT SITE 0 WASTE CHARACTEMISTICS iChocs ot inet soowy)
L of ssnte
7A SOLD C € SLuany sl be repensea & Tome CE SOLUBLE L1 MIGHLY VOLATRLE
5 POWOER FNES L. F LIOUID TonS L 8 CORROSIVE L F WNFECTIOUS C J EXPLOSIVE
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ERNST STEEL CORPOLATION |74 WALDEN AVE
03 Gy 04 STATE| 03 OF CODE | 08 COUNTY o “mw
BUFFACO NY £elE
09 COORDINATES , 0 TYPE orowuens‘f#dm...
A. PRIVATE O 8. FEDERAL O C. STATE O D. COUNTY O E. MUNCP
42 331" _ |_Ql€mﬂ._ F.OTHER G STATE & oWy *
i1, INSPECTION INFORMATION
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POTENTIAL EXISTS Pacayse of ECEUATES HEAVY METALS
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01 8. SURFACE WATER CONTAMINATION 02 (Y OBSERVED (DATE: __¥/22/F »-) G POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
MNYsDece Feuwnd ELEVATIE ) HEM Y METALS A ()re
Sorcs  And Suefrce warer  (Cr Co Pb, N, 2n, Fe)

01 O C. CONTAMINATION OF AR 020 C8SERVED(IDATE: ) O POTENTIAL O AULEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

Norne ¢ kery
01 O D. FIRE/EXPLOSIVE CONOIMIONS 02000BSERVED(DATE: ______ ) O POTENTIAL O AULEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCAIPTION

NoNE LixkeLy
01 O E. DIRECT CONTACT 02CJOBSERVED (DATE: ) O POTENTAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCAIPTION

UNKN O rv
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I IDENTIFICATION
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01 STATE] 02 SIiTE NUMBER
Ny | Fiso2L

-,

| 1-CURRENT OPERATOR rmremse ¢ onersnirom owmen

OPERATOR'S PARENT COMPANY (v asancoons

v——

oy name 02 D+ B NUMBER 10 NAME 11 D+ B NUMBEN
_ US. STEcL  Suiery N /A

T03 STREET ADORESS (2O Bes. A20¢. om ) 04 SIC CODE 12 STREET ADORESS /# O Bes, "FD 4, o) 13 SIC COOE
« /28525 S ToRRArncE AVE

sony 08 STATE[07 218 COOE V4 CITY 13 STATE 16 2i® COOE

T ocHicAGH reL | 60633

9‘ YEARS OF OPERATION |09 NAME OF OWNER

'
4

" Il PREVIOUS OPERATOR(S) fLos mast resomy trac: rovese arwy # atersnt s owmar

PREVIOUS OPERATORS’ PARENT COMPANIES (v cosntanisy

1 NAME 02 D+ 8 NUMBER 10 NAME T10+BNUMGER |
: A//A-

' e——tpptte——n
" 3 STREET ADORESS (2.0. Sus. A¥D 0. aw.) 04 SIC CODE 12 STREET ADDRESS (#.0. Sos, A0 0. ose.) 13 S$IC COOR .

By 08 STATE |07 2@ COOE 14 CITY 18 STATE] 14 2@ CODR
. .

3 YEARS OF OPERATION | OB NAME OF OWNER DURING THeS PENIOD

L ———— ——————————
71 NAME 02 O+ 8 NUMBER 10 NAME 11 O+ 8 NUMBER
|

>3 STREET ADORESS /# O. Sex. 47D ¢. sen) o4 SICCOOE 12 STREET ADORESS (#.0. Sos. 45D 0. o0t 13 SIC CO0%
l Y 06 STATE[07 2P CODE T4 CITY 15 STATE] 16 2 COOR
lmvmovonmmu 08 NAME OF CWNER DUNING THIS PEMIOD

31 NAME 02 0+ 8 NUMSER 10 NAME 11 0+ 8 NUMBER
I' STREET ADDRESS (#.0. Sea. A#0 0, ems 04 3IC COOE 12 STREET ADORESS (£.0. Sea. AFD 4. ee.) 13 SiC Coos
io-cm 08 STATE | 07 29 CODE TeCiTY 15 STATE] 18 2P COOR

38 YEARS OF OPERATION | O NAME OF OWNER OURING THIS PEMICD

» SQURCES OF INFORMATION (Cae apeusis resoroncon. 0.¢.. stetw #os. somase snavem. resased

l NS

SITE RKEFOOT

1/202 /73




[ Sp—

P POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION _
"IEP A SITE INSPECTION REPORT T e
N\ PART 9- GENERATOR/TRANSPORTER INFORMATION - z
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

I. IDENTIFICATION

01 STATE[ 07 SITE NUMBER
”y 7/.r—d \_ :v

A PAST RESPONSE ACTIVITIES

01 O A. WATER SUPPLY CLOSED
04 DESCRIPTION

r/A

02 DATE

03 AGENCY

01 O 8. TEMPORARY WATER SUPPLY PROVIDED 02 DATE

04 DESCRIPTION
/A

03 AGENCY

01 O C. PERMANENT WATER SUPPLY PROVIDED 02 DATE

04 DESCRIPTION
N/ A

03 AGENCY

01 O D. SPALED MATERIAL REMOVED 02 DATE

04 DESCRPTION
N A

01 O E CONTAMINATED SOR. REMOVED 02 DATE

04 DESCRIPTION
MR

01 O F. WASTE REPACKAGED
04 DESCRIPTION

~SA

02 DATE

[

‘01 O G. WASTE O(SPOSED ELSEWHERE 02 DATE

NA

[ S

01 O H. ON SITE BURIAL
04 DESCRIPTION

Nt

02 DATE

01 O |. N SITU CHEMICAL TREATMENT Q2 DATE

04 DESCRIPTION
/
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01 O J. IN SITU BIOLOGICAL TREATMENT ) 02 DATE

04 DESCRIPTION
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04

1A

01 O K. IN SITU PHYSICAL TREATMENT 02 DATE
DESCRIFTION

T Dl

01 O L ENCAPSIRATION
04 DESCRIPTION

Aos L

02 DATE

01 O M. EMERGENCY WASTE TREATMENT 02 DATE
04 DESCRIPTION

N

01 O N. CUTOFF WALLS
04 DESCRIPTION

VAR

02 DATE
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04 DESCRIPTION

M/ A

01 O P. CUTOFF TRENCHES/'SUMP
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02 DATE
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PART 10 - PAST RESPONSE ACTIVITIES i~

HPAST RESPONSE ACTIVITIES (Carwnvent

01 O R. BARRIER WALLS CONSTRUCTED 02 DATE 03 AGENCY
OESCRIPTION

04
N4

0t O 8. CAPPING/COVERING 02 DATE 03 AGENCY
04 DESCRIPTION
N /A

01 O T. BULK TANKAGE REPAIRED 02 OATE 03 AGENCY

04 DESCRIPTION
N/ A

01 O U. GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY
04
N/A

0t O V. BOTTOM SEALED 02 DATE 03 AGENCY
OESCRIPTION

o4
N /A

01 [0 W. GAS CONTROL 02 DATE 03 AGENCY
O4 DESCRPTION .

A

gl EEX FIRE CONTROL 02 DATE 03 AGENCY
/' /M

01 O Y. LEACHATE TREATMENT 02 OATE 03 AGENCY

04 OESCRIPTION

M/A

01 (O Z. AREA EVACUATED 02 DATE 03 AGENCY
04 DESCRIPTION

NyA

01 0 1. ACCESS TO SITE RESTRICTED 02 DATE 03 AGENCY
04 DE 1
N/

01 O 2. POPULATION RELOCATED Q2 OATE 03 AGENCY
04 DESCRIPTION

~ /7

01 O 3. OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY
DESCRIPTION

04
N e
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6.0 ADEQUACY OF AVAILABLE DATA

In completing the Hazard Ranking Score (HRS), the Ernst Steel Corporation
site was found to have a migration potential (Sp) score of 3.44. This Sp
score was based on the information acquired through a review of available
literature. During the completion of the HRS, several data inadequacies
were encountered. Information needed to address these inadequacies would

include the following:

o subsurface information including depth to the water table and/or
aquifer of concern, permeability of unconsolidated deposits, ground-

water quality and groundwater flow direction.
0 site soil quality including background undisturbed soil levels.

0 sediment and surface water gquality in the ditch leading to
Scajaquada Creek and in Scajaquada Creek upstream and downstream of

the ditch confluence.

0 site drainage pattern.

-16-
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ERNST STEEL
1746 WALDEN AVENUE
CHEEKTOWAGA, NEW YORK

The Interagency Task Force (IATF), in Volume III of

Hazardous Waste Sites in New York State, reports that this company

disposed of industrial wastes at the rear of their property. The
IATF has assigned a B code to this site indicating that detailed
chemical analysis and/or a hydrogeological potential for health

and/or environmental impact is recommended.

BACKGROUND INFORMATTION

Ernst Steel is a fabrication plant, responsible for the
assembly of heavy industrial equipment. Waste materials produced in

fabrication of steel equipment were landfilled on site in the past.

The IATF reports that plant waste from steel planning,
drilling, welding fabrication and cleaning were generted. Ernst
Steel reports that metfl shavings, wood debris and iron dust
(approximately 2600 lbg:;year) and dried paint sludge (250

gallons/year) were landfilled at the site.




In 1979, Ernst steel changed to a steel service center and
landfilling operations ceased. The painting operation was
discontinued at that time. It is now reported that the Town of
Cheektowaga picks up refuse generated at the facility. Drill
turnings are picked up by INS Scrap Processors for recycling. It is

reported that no degreasers are used at the firm.

LOCATION

The site is located at 1746 Walden Avenue in Town of
Cheektowaga. Railroad property lies north and west of the site, the

New York State Thruway lies to the east (Exhibit 1).

AERTAL PHOTOGRAPHY

In 1951, Ernst Steel did not exist at this location. The
area was essentially undeveloped with the exception of the railroad

line and Thruway construction.

In 1959, the main bUilding, storage areas and parking areas
were complete. Railroad spurs ran from the plant to the mainline

tracks.
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Access roads ran from the back of the plant in a northeast
direction. The main access road terminated in an area that appeared
to be receiving }ill (Exhibit 2). The fill areas were a uniform
texture and light tone indicating either recent clean fill or fill
materials less than a year old. It is probable that the filling
activity is for property improvements as most of the northeast

consists of freshwater wetlands.

In 1960, continued disturbance in the northeast portion was
apparent. There was also disturbance as noted on Exhibit 2. A
second building has been constructed on the west side of the original

facility.

By 1965, it appears that much of the wetland areas located
on the northeast portion of the property have been filled. Actual
disturbance in this area has ceased. The configuration of the
topography does not change in the 1969 or 1972 photos. Minor
disturbance between the tracks located in back of the facility are
apparent; however, due -to the poor quality of the 1965, 1969, 1972

photos, the exact nature of the disposal could not be determined.

No large scale disposal, change in topography or lagoons

were observed from the aerial photographs.

TR e




FIELD INSPECTIONS

No visual problems are associated with the site. No odors

or leachate are noted.

SAMPLING

The New York State DEC took water and soil samples on April

27, 1982.

Three so0il sample borings were taken as indicated on
Exhibit 2. The sbil borings were taken at a depth of 4.5 feet and
analyzed for metals and Total Halogenic Organics. At sampling
point 1 a surface soil sample and a water sample were also taken and

analyzed.

The results (Exhbit 3) indicate elevated levels of cadmium,
chromium, zinc in all four soil samples and lead in one sample. The
surface water analyses indicated high concentration of zinc, lead

and cadmium.




ENVIRONMENTAL PROFILE

SOILS AND BEDROCK

A report prepared by URS describes the soil in the area as
silty and clayey soil with a pH of <6.5. Soil permeability is very

slow.

The General Soil Map and Interpretation for Eri County‘
prepared by the USDA Soil Conservation Service (1979) identifies the
area as Urban land -Odessa soils. The Urban Land classification
implies areas disturbed by development such as buildings, parking
lots and roads. This soil would vary in degree of texture, structure
and permeability. Undisturbed soil soils are formed in gravel and
stone free lake laid sediments having a high clay content. The
seasonal high water table is perched in the upper part of the

subsoil.

There are soils in this series that are formed by end
moraine development. These soils include both ablation and lodgement
till, silty clay to sandy fill. The permeability is variable but

generally greater than for associated ground moraine.




The formation generally occurs near waterways. The
Quadernary Geology of New York (Niagara Sheet) indicates that an end
moraine formation occurs adjacent to Scajaquada Creek. Consequently
filling appears to have occurred in both the lake laid and moraine

sediments.

Bedrock is limestone and reported to be at a depth of

greater than 10 feet.

GROUMDWATER

URS reports that the depth of the natural watertable is

perched to 0.5 to 2 feet below the suface.

The drinking water supply for this area is municipal with
the source being Lake Erie. There are no known private groundwater

drinking supplies.

SURFACE WATER

There are minor freshwater wetlands in the vicinity of the
siie. The majority of these wetlands have been filled in. The site
is drained by the surface water courses. Scajaquada Creek flows
through thé northeastern corner of the area and a tributary stream

flows through the southwestern corner (See Exhibit 2).
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GEOGRAPHIC DATA

Land use within a one (1) mile radius of the site is

residential, commercial and industrial.

(R S S e

DIRECT CONTACT

1

j! Only employees of Ernst Steel would have direct contact with
the former landfill site.

1

J FIRE OR EXPLOSION POTENTIAL

None

[N -

HEALTH RISK

—_—

There is no evidence that the site represents an immediate

J threat to health.

DISCUSSION OF SITE

The high values for the various metals, cadmium, zZinc and

lead confirm the landfilling of paint sludges and metal filings.
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The water sample, which was secured from a ponded (puddle)
area on the former landfill, indicate high elevated levels of zinc,
lead, and cadmium. Although no leachate was oﬁserved on site,
materials from the site appear to be contaminating rain water that
falls on the site., During periods of heavy rains, it is possible
that this water could leave the site as runoff and contaminate
surface drainage ways. There is, however, no analytical data to

support such an assumption.

In the same vein, aerial photographs indicate disposal into
freshwater wetlands. As wetlands do generally indicate a high (or

: é
seasonally high) water table, it is possible that contamination of

groundwater in the unconsolidated strata could occur.

As the soils on the site area have a high percentage of clay
and do not exhibit low pH (high reactivity) it is unlikely that
contamination would flow vertically to the limestone bedrock and

cause contamination of the deeper water bearing zones.

It has been confirmed that this site has received industrial
wastes that might have a deletorious effect on the environment,
however, it appears that, the landfill in itself, was a minor

operation.

RECOMMENDATION

This site should be given low priority for further study.
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A costly or generic sampling program should not be proposed

in the near future.

Additional sampling may be warranted to determine if
contamination runoff from the disposal reas is still occurring.
If so, capping the three (3) acre site with clay cover may resolve

potential surface or groundwater problems.

As there is no environmentally sensitive area in the
vicinity of the landfill, the groundwater is not used as a drinking
water source, there are no health hazardous indicated and due %p
minor nature.of the filling operation, environment degradation%

%
is minimal.

For subsequent transaction, the deed of the property

should reflect past filling activities.



ARR———

ING DATE ‘
EC: 4/27/82

.t Steel-Water Analyses '
SAMPLE IDUNTIFICATION

UNITS OF MEASURE

ggﬂg

e ug/1 <

11ium ' mg/1 0.0l

Cm mg/1 0.175

ymium mg/1 0.054

. ma/1 0.358

: mg/1 170

oy ug/1 4.4

el mg/1 0.30

e ium ug/1 ¢

r mg/1 {0.01

1" ium . mg/1 {0.1 |
i. ony mg/1 -2 ;
- mg/1 17 :

g/ 1 3.6

n

s* Steel- Soil Analyses

SAMPLE [DERNTIFICATION (Station #)

AMETER UNITS OF MEASURE (surracE sort (1)) (1) (2) 2 (3)

seulC ug/g dry 12 9.3 25 5.1
rv'lium ug/g dry . <0.4 0.5 0.2 0.3
dn _um ug/qg dry 3.0 2.3 1.6 0.91
romium ug/q dry ' 440 220 200 11
% T ug/g dry 41 49 280 59
id ug/g dry 8.3 270 2,500 13
cc ry ug/g dry €0.03 {0.03 0.04 <0.03
kel ug/g dry 18 35 110 21
le jum ug/g dry {0.07 0.64 0.30 0.41
lver ' ug/g dry - (0.4 <0.5 <K0.2 £o0.3
1l ium ug/g dry 3.6 1.0 0.2 <3
timony ug/g dry 11 10 <0.4 <6
1 ug/g dry 46 . 64 kB 40
| weight % 68 73 79 71
n ug/g drv 300 440 200 300
'6,2nated ug/g dru as Cl, 0.59 0.94 1.1 0.09

‘ani :
Nic Scan rindane Standard
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Yields of wells

The Camillus Shale is by far the most productive bedrock aquifer in
the area. Except in the vicinity of Buffalo and Tonawanda, where indus-
trial wells produce from 300 to 1,200 gpm, no attempt has been made to
obtain large supplies from the formation. However, the inflow of water
to gypsum mines near Clarence Center and Akron indicate that large
supplies are not necessarily restricted to the Buffalo and the Tonawanda
area. Two examples of large flows of water encountered in gypsum mining
have already been mentioned. Pumpage from gypsum mines near Clarence
center (including the mine mentioned previously) is substantial. The
water pumped is discharged to Got Creek. On July 2, 1963, the creek had
a flow of 2.1 mgd (million gallons per day) about half a mile downstream
from the mines, that was due aimost entirely to the pumpage. Water for
industrial use is pumped from a flooded, abandoned gypsum mine at Akron.
This pumpage, at a rate of 500 to 700 gpm, has had no appreciable effect
on the water level in the mine.

Probably the larger solution openings are most common in discharge
areas near Tonawanda (reek and its tributaries and near the Niagara River;
the flow of ground water becomes concentrated as it approaches the streams
to which it discharges. Other discharge areas, such as low-lying swampy
areas and headwaters of small streams that have perennial flow, are likely
places to drill wells.

LIMESTONE UNIT

Bedding and lithology

The term ""limestone unit' in this report is applied to a sequence of
limestone and dolomite overlying the Camillus Shale. The limestone unit
includes the Bertie Limestone at the base, the Akron Dolomite, and the
Onondaga Limestone at the top. The lithology and thickness of these units
are shown in figure 7. The Bertie Limestone and the Akron Dolomite are
Silurian in age and are separated from the overlying Onondaga Limestone of
Devonian age by an unconformity or erosional contact.

The Bertie Limestone is mainly dolomite and dolomitic |imestone but
contains interbedded shale particularly in the thin-bedded lower part of
the formation. The middle part is brown, massive dolomite, and the upper
)art is gray dolomite and shale whose beds are of variable thickness. The
total thickness of the formation is about 55 feet (Buehier and Tesmer,
1963, p. 30-31).

The Akron Dolomite is composed of greenish-gray and buff dolomite
beds varying from a few inches to about a foot in thickness. The upper
ontact of the Akron is erosional and is often marked by remnants of
hallow stream channeis. Thin lenses of sandy sediments lie in the
bottoms of some channels. The thickness of the formation is generally
‘atween 7 and 9 feet (Buehler and Tesmer, 1963, p. 33-34).
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Figure 7.--Lithology of the limestone unit.

The Onondaga Limestone, about 110 feet thick, makes up the greatest
thickness of the limestone unit. The formation consists of three members.
The lowest member is a gray coarse-grained limestone, generally only a
few feet thick. At places this member grades laterally into reef deposits
which increases its thickness (Buehler and Tesmer, 1963, p. 35-36).

The middle member of the Onondaga is a cherty limestone. In some
zones the chert exceeds the amount of limestone. The unit is probably
L4LOo-45 feet thick.

The upper unit is a dark-gray to tan limestone of varying texture
and is probably about 50-60 feet thick.

Water-bearing openings

The limestone unit contains water-bearing openings that are similar
to those of the Lockport Dolomite. Because the limestone unit is more
soluble, however, solution widening of the openings appears to be more
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ironounced. The types of water-bearing joints in the limestone can be
seen at the falls of Murder Creek at Akron. Not all of the flow of
‘turder Creek plunges over the falls. A considerable part of the flow
ercolates into. the limestone unit upstream from the falls and discharges
from bedding joints both.at the face and along the sides of the falls.
The principal zones of discharge are at the base of the Bertie, and at a
ontact of a shaly zone and overlying thick-bedded dolomite 20 feet above
.he base.

The falls at Akron also illustrate in an exaggerated way the role of
ertical joints. Water from Murder Creek percolates into the rock through
solution-widened vertical joints before reaching the bedding-plane joints.
The continuous and concentrated flow of water in the creek has widened
he vertical joints to an unusual degree. Vertical joints are ordinarily
very narrow. They probably are most effective in aiding the movement of
water to the bedding joints where the bedding joints are close to the
ock surface. : :

Locally, solution along bedding joints in the limestone unit has been
reat enough to cause the rock overlying the solution opening to settle.
ettling of this type probably accounts for at least some of the small

depressions in the outcrop belt of the Onondaga Limestone. A collapsed
~olution zone in the Onondaga Limestone discharges a large volume of water
nto a quarry (257-840-A) near Harris Hill. About 3,000 gpm is pumped
rrom the quarry, and most of the water is reported to come from the
solution zone.

E
!
E
2
b
x
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:
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The limestone unit is cut by a fault on the east side of Batavia.
Faults cutting limestone are likely to cause shattering along the fault
nd, thus, create a permeable water-bearing zone.

2 YN *

-
-

Hydrologic and hydraulic characteristics

The limestone unit is similar to the Lockport Dolomite in structure.
However, its hydrology is different. The limestone unit is cut trans-
arsely by Tonawanda Creek and its major tributaries. Small tributaries
low across it in northerly and westerly directions. The limestone unit
receives water in the interstream areas by percolation into joints. The
iter is discharged laterally to the streams and at places along the
yrth-facing scarp or enters the Camillus Shale at depth.

The coefficient of transmissibility of the limestone unit probably
inges from about 300 to 25,000 gpd per foot. Specific capacity data are
yiven in table 3. Drillers' reports indicate high transmissibilities for
the limestone unit in Williamsville which probably arise from relatively
‘tense circulation of ground water near Ellicott Creek. The coefficients
* transmissibility given in table 3 were computed from specific capacity
data by the method described by Walton (1962, p. 12-13).

QU T T PTG T  LN p e  aepy
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Table 3.--Specific-capacity tests of wells
finished in the limestone unit

Coefficient

: Duration of
well Pumping of Specific transmissi-
number rate pumping Drawdown capacity bility
(gpm) (hours) (feat) (gpm/ft) (gpd/ft)
e e e e e e D
252-852-1 85 34 7 12.1 25,000
-2 30 -- 17 2 4,000
255-848-1 130 -- 10 13 25,000
255-850-1 180 6 L5 L 8,000
259-824=1 100 8 30 3.3 6,000
-2 100 8 12 8.3 15,000
300-824-1 104 8 28 3.7 7,000

The coefficient of storage of the limestone unit is probably between
those of the Lockport Dolomite and the Camillus Shale. The storage
coefficients of these three units vary mainly with the volume of the open-
ings in the rocks which, in turn, vary with the solubility of the rocks.
Limestone is more soluble than dolomite but less soluble than gypsum.
Storage coefficients in the limestone unit should, therefore, be somewhat
higher than those of the Lockport Dolomite but somewhat lower than those
of the Camillus Shale.

Yields of wells

The limestone unit is more productive than the Lockport. A number
of large-yield wells in Buffalo, Cheektowaga, Williamsville, Pembroke, and
Batavia are finished in the limestone unit and indicate that yields of 300
gpm and possibly more can be obtained. - Like the Lockport Dolomite, the
yields of wells in the limestone unit range through a broad spectrum.
However, the more productive wells in the limestone unit are relatively
abundant when compared to those in the Lockport. Of significance also
is that three wells half a mile apart drilled for an industrial firm near
Pembroke, each sustained a discharge of about 100 gpm (table 6, wells
259-824-1, -2, and 300-824-1). These three wells indicate that such
yields are available in some areas.
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ERIE COUNTY -

10 NO COMMUNITY WATER SYSTEM POPULATION SOunce
Munisipal Community

Akron Viilsge (See No | womnq Co,
Page 10). « & ¢« o o . L. . . 3640
Alden Village. . . . . . . « « « « « 3460. , .wells

Angoias Vvillage., . . . . .8500. . .Lake €rie
Buffsio City Duv'soon or wt:cr. . .357870. . .Lake Erie
Carfee Water Company, . . . . . . . . Q10. ., .vwelis
Collins Water ODistrict #3. . .. L7084, ., .Wells
Coltling Water Discricts #) and IZ . 1384, . .wells

Erie County Water Authority

{Sturgeon Point intake), . . . . 17%000. . .Lake Erie
Erie County Water Authority

(Van Dewater intake). . . e+« + NA, | .Nisgara River - East B8ranch
Grand Isiand Water District #2. . . .9390. . .Niagara River
Holtand Water Oistrice. . . . . . . .1670. , .vwells
Lawtons water Company, . . . . . . . .138, . .welis
Lockpore City (MNiagars Co). . . . Niagars River - £ast Branch
Niagara County Water District (N!aqara ca). . Miagaras River - wWest Branch

" Niagara .Falls Cicy (Niagars CO). . . . .Niagars Rivar - west Sranch

North Collins Village, . e e 1500. . .Welils
North Tonawanda Cicy (Nnaqar: Co). . . . . . .Niagars River - West Branch
Orchard Park Village., . . . . . . . .3671, , .Pipe Creek Reservoir
Springviile Viltlage. ., , . . . . . . 4169, . .wWelis

“SOOBAAREWN OV @ ~NAAEGLN -

[ XY N U

Tonawanda City., . . ., .« . . . 18538. . .Niagara River - East B8ranch
Tonawands Water Dis:r:c: ll e ¢« . .91269. ., .Niagars River
wWanskah Water Company, . . . . ., . .107%0. . .Lake Erie
Nea-Municipal Community
22 Aurors Mobile Park, . . e e e . 128, . .vWells
23 Bush Gardansg Mobile Home P:rk .. L270. . JwWells .

24 Circte 8 Traiter Coure. . . . . . . . .50. . .welis

2% Circle Court Mobile Park, . e e oa . 125, . .Wells

26 Creskside Mobile Home Park. e e 120. . .welis

27 Oonnelily's Mobile Home Court. . . . . .99. . .wWells ;
28 Gowanda State Hospital. . . . . . . . .NA, ., .Clear Lake

29 Hillside Escates. . . . 160. . .welis

30 Hunters Creek Mobile Houc P:rk . : : 1950, . .welis

31 Knox Apartments. . . e v e e o . . NA, | .wWells

32 Mapie Grove Trailar Cour:. e v e e . T2, . .Wells !

33 Millgrove Mobile Park, . . . . . . . ,100. . .wells {

34 Perking Trailer Park. . . . . . . . . .75, . .wells

35 Quarry Hill £staces. . . . . . . . . ,400. . .wells !
|

36 Soringviile Mobile Park, . . . . . . .V14., . .wells
37 Springwood Mobile Village. . . . . . .132. . .wWelis
38 Taylors Grove Trailer Park, . . . . . .39. . .welils
39 Vailiey View Mobile Court, . . . . . . .U2. . .wells
40 Vitlager Apartments. . . . . . . . . . NA, ., .wWeilis

s
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URBAN LAND~ODESSA, NEARLY LEVEL
Nonsoil areas, and deep, samewhat poorly drained, clayey soils,
on lowland plains.

~ This unit is in areas of residential developments interspers—
ed with undisturbed soils dominated by clayey sediments. Most
areas extend eastward and northward from Buffalo into the suburbs.
Slope ranges fraom 0 to 3 percent.

This unit covers about 11,100 acres or 1.6 percent of the
county. Urban land makes up 65 percent of the unit, Odessa soils
about 25 percent and soils of minor exﬁent the remaining 10 per-
cent.

The urban land portion of this unit is covered by streets,
sidewalks, driveways, house foundations, and parking lots. A few
areas also include shopping centers, institutional facilities and
light industrial parks. All of these areas have the upper layers
of soil disturbed or removed. The undisturbed soil portion of
this unit is dominated by Odessa soils that formed in gravel and
stone~-free, lake-laid sediments having a high clay content. These
soils are samethwat poorly drained and have a seasonal high water
table perched in the upper part of the subsoil during spring and
other wet periods. Rate of water movement through the soil is
slow or very slow. Most areas of the undisturbed Odessa soils are
in lawns, gardens, parks, or vacant lots.

Soils that are of minor extent are primarily those of the
Cosad and Lakemont series. Cosad soils are in areas that have a
surficial layer of sand overlying clayey sediments. Poorly drain-
ed and very poorly drained Lakemont soils occur in depressions and
along drainageways in this unit. '

Most of this unit is in. residential housing. Seasonal wet-
ness, slow water movement through tﬁe soil, clayey textures, and
poor stability of the soil layers are concerns for further devel-

opment of areas of this unit. In the town of Amherst, same areas

are subject to ponding or slow removal of water when nearby
streams are near flood stage.

-53"
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BUEHLER anp TESMER: GEOLOGY or ERIE COUNTY, NEW YORK

sl ARTHROPODS

Eurypterus remipes lacustns Harlan Ptervgotus sp.
Leperditia scalans Jones

GrarTOLITES
Tne Inocaubs akronensis Ruedemann Medusaegraptus graminiformas (Pohlmann)
ristic
ue { Devonian System
‘o
Lower DevoniaN (ULsTERIAN) SERIES
» ORISKANY SANDSTONE
‘old The Oriskany Sandstone is not exposed as such in western New York but
Jac sand grains at the Siluran-Devonian contact have been termed Oriskany by
Clarke (1900, pp. 79, 96-98).
“or- MippLe Devonian (ErtaN) Semries
us
- ONONDAGA LIMESTONE
ar Type REFERENCE: Hall (1839, pp. 293-309),
1ns Type Locauity: Onondaga County, New York. A more exact type locality
e has not been designated.
¢
TermMiNoLocy: Eaton (1828, p. 153) called the Onondaga Limestone **Corni-
tiferous limecrock.™ Oliver (1954) conducted the most recent and thorough
e study. He recognized four members: the Edegcliff (oldest). Nedrow. Moore-
housc. and Sencca (see fig. 3).
). AGE aND CORRELATION: The Onondaga Limestone is generally dated as early
ng

Middlc Devonian but comparison with the European standard section suggests a
late Early Devonian age to some (Cooper et al. 1943). This formation has
been traced eastward across New York State and southwird into the Appa-
lachian Mountains, To the west, the Onondaga corrglates 1n part with the
Detroit River Group of Michigan.

THickNEss: Complete measured sections of the Onondaga Limestone in Erie :
County have not been publishcd. Luther (1906. p. 13) mentions 162 fect. ‘
Bishop (1897. p. 390) gives a more probable figurc of 108 fect. The Edgecliff :
Mecmber. normally only a few fect in thickness. swells to about 33 feet in the t
bioherm at Williamsville (filled quarry at Main Strect and Kensington Ave-
nuc). This produces a local dome with dips as great as 10 degrecs.

LitHoLocy: The Edgechff Member is a aray, coarse-textured. crinoidal lime-
stonc with abundant corals, In the Williamsville bioherm and wicinity, there
arc beds of green unted shale and some disseminaced bituminous matter.

The Nedrow Member is a rough-weathering, cherty limestone. The chert
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is gencrally blue-black in color and in some beds so greatly exceeds the lime-

stone in amount that the term bedded chert is applicable. Fossils are not as
common as in the other members.

The Moorehouse Limestone Member bears a coral-brachiopod-bryozoan
fauna. The texture varies from coarse to very finely crystalline and the color

from dark gray to tan. Chert, some light buff in color, and disseminated bitu-
MINOUS MAtLer are Present.

Oliver (1954, pp. 637-641) suggests that the Seneca, the uppermost mem-
ber of thc Onondaga, cannot be recognized in Eric County. The upper part of
thc Moorchouse may bec of Scneca age. A thin layer which may represent the
Tioga Bentonite occurs ncar the top of the Onondaga Limestone in western

New York and is said to crop out in the Federal Crushed Stone quarry in
Cheektowaga.

The north-facing cliff of the Onondaga escarpment consists chiefly of the
Edgecliff and Nedrow Members.

PROMINENT OuTcroPs: East Amherst Street storm sewer: Buffalo Crushed
Stone quarry at Wchrle and Harns Hill roads; Louisville Cement Company
quarry on New York route 5 near Clarence; Murder Creek near Akron Falls
Park (pl. 6, lower). There are numerous exposures along the Onondaga escarp-
ment. The exposure at Greiner Road is especially prominent. The upper part
of the Onondaga can be observed in the quarry of the Federal Crushed Stone
Company on Como Park Road in Cheektowaga, and in the Lancaster Crushed
Stone quarry at Clarence (pl. 7, upper).

ConTacTs: The Onondaga Limestone rests disconformably on the Upper
Silurian Akron Dolostone. The contact with the overlying Marcellus Forma-
tion cannot be scen in Eric County.

EconomMic GeorocY: The Onondaga Limestone is an important source of
crushed stone in Erie County and is quarned for that purpose by several com-
panics. In the past. the Nedrow Member has been used for building stonc.

PaLeoxToLocy: Oliver (1934, pp. 638-639; 1938, p. 822) lists the following
specics from the Edgecliff Member in Enc County:
COELENTERATES

C.spl A
Endophrllum qigas
Favosites basaiticus

Bethanvphyllum robustum
Billingsastraes of vermewli
{ Edwards and Haime)

Blothrophyllum decorticatum Billings F. canadensis ( Billinge)
B. promissum F. emmons
Breviphrenus vandelli F. emdermatus
Caunopora sp. F. tuberosa
Chonophvlium magnificum (Billings) -+ F. wurbimmatus Billings

Coemites sp.
Cxsuphyilowdes robustum
C. sulcatum

C. of. conifollis

Heliophyvllodes cormiculum
Heliophyvllum gemmarum

H. haily () Edwards and Haime
H.<«.C

6

D3

BUEHLER

Heterophren
H. prolifica ¢
H. sp.
Metnophyliu
(Billings)
Pleurodictyu:

Bryozoa spp.

Amphigena
Atrypa renict
Centronells ¢
Elvtha fimbn
Leptaena rhe
Leptostroph
Levena lenn

Qrthonvchiu
O. dentalium
Platvceras ar
P. cannatum
P. dumosum

Phacops crist

from the N

Heterophren:

from the M

Ampiexiphyl.
Bethanxphyli
Breviphrents
Coenites sp.

Cylindrophy:
Cysuphyllowd
Favosites bas
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BUFFALO AREA

Geology

The Buffalo study area (pl. l) consists of units of sedimentary bedrock
~onposed of shale, limestone, and dolomite overlain by unconsolidated deposits
£ clay, sand, and till. The bedrock units are of Silurian and Devonian age;
.he unconsolidated deposits are primarily of Pleistocene age. The extent of
the sedimentary bedrock units is shown in figure 3; the distribution of the
nconsolidated units is shown in figure 4.

The bedrock units of concern in this study are: Camillus Shale, Bertie
" imestone, and Akron Dolomite (described as one unit); Onondaga Limestone;
arcellus Shale, and the Skaneateles Formation. The unconsolidated deposits
of interest are of glacial origin and consist of a glaciolacustrine clay-sand
Aeposit, end-moraine deposits, and an outwash-terrace-delta gravel deposit.

Bedrock Units.--The oldest sedimentary bedrock unit encountered in this
study is the Camillus Shale of Silurian age (fig. 3), which occurs only in the
arthern part of the Buffalo area. This unit has been described by LaSala
1968) as a gray, red, and green thin-bedded shale containing massive
mudstone; the unit also contains beds and lenses of gypsum approaching 5 ft in
Mickness. Subsurface informarion indicates a dolomitic mudrock to be inter-
added within the unit also. The Camillus Shale, estimated to be about 400 ft
1n thickness, dips southward throughout the area at approximately 40 ft/mi.
Tnformation from yypsum miners indicates that the dip of the formation is
idulatory within a raage of a few feet.

Two other units of Silurian age overlie the Camillus Shale--the Bertie
.mestone and the overlying Akron Dolomite. The Bertie Limestone is a gray
id brown dolomite with some interbedded shale; the Akrou Dolomite is a
greenish—-gray and buff fine-grained dolomite (LaSala, 1968). The Bertie
" ‘mestone, the thicker of the two units, ranges from 50 to 60 ft thick,
+ jereas the Akron Dolomite is estimatad to be 8 ft thick. Both formations dip
southward, as does the underlying Camillus Shale.

The Onondaga Limestone of middle Devonian age overlies this limestone-
agolomite unit; the two units are separated by an unconformity or an erosional
contact. The Onondaga Limestone consists of three members. The lowest, which
« erlies the Akron Dolomite, is a gray, coarse-grained limestone generally a
..w feet thick. This member, according to Buehlor and Tesmer (1963), grades
laterally into reef deposits, thereby increasing its thickness. The middle
( mber consists of a gray limestone and blue chert and reaches a thickness of

to 45 ft. The upper member is a dark zray to tan limestone ranging in
thickness from 50 to 60 ft. The overall thickness of the Onondaga Limestone
!~ approximately 110 fc.

The Marcellus Shale overlies this limestone unit; the formation is
described by LaSala (1968) as being black and fissile. The unit ranges in
t ickness from 30 to 55 ft and dips generally southward at 40 ft/mi. The
L.permost unit within the study area is the Skaneateles Formation. It is
olive~gray to dark-gray and black, fissile shale with calcareous beds. The
' wer 10 feet of the unit is gray limestone. Total thickness is 60 to 90
f et. This unit is found in the southernmost part of the study area.
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Figure 3. Bedrock geology of the Buffalo area.
.La Sala, 1968.)
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No additional data on the bedrock units within the Buffalo area were
obtained. The geology of the units is summarized by La Sala (1968) in his
eport about ground-water resources of the Erie-Niagara basin.

Unconsolidated Deposits.--The unconsolidated units (fig. 4) consist of
lacial material deposited during the latter part of the Pleistocene epoch.
she main unconsolidated unit in the Buffalo area is a glaciolacustrine clay-
sand deposit consisting of silt, fine to medium sand, and clay and coataining

aminae of alternating sand and clay.

Two other unconsolidated deposits of lesser exteat are present in the area--
n ead-moraine deposit and a small area of outwash, terrace, and delta gravel.
1e end-moraine material, which consists of ablation and lodgment tills or
poorly sorted gravel that contain more than 20 perceat carbonate and
-vystalline clasts, was deposited at the edge of an ice sheet by meltwater
ither at the end of an advance or during a stillstand of glacial retreat.
Lne outwash, terrace, and delta gravels, which consist of well-sorted pebbles
and cobbles with sand, contain more than 30 percent carbonate and crystalline
.asts. The material was deposited by meltwater streams forming coalescent
_Jjrons near the ice sheet or as stream terraces or terrace remnants.

Three test holes were drilled to bedrock in the Buffalo area to help
« fine the subsurface geology; their locations are shown in plate 1. The
geologic descriptions are as follows:

Boring no. Depth (ft) Description
SA-9 0 - 1.5 Topsoil
1.5 - 6.5 Sand, brown
6.5 - 1l1.5 Clay, sandy, with gravel, dark brown
11.5 - 25.5 Clay, sand with clay, gray, wet at ll1.5 ft
25.5 Bedrock
SA-10 0 - 1.5 Topsoil
1.5 - 6.5 Clay, sandy, red
6.5 - 11.0 Clay, some gravel, red
11.0 Bedrock, material was dry throughout
SA-11 0 - 16.5 Fill, black, ground water at 10 ft
16.5 - 21.5 Clay, silty, green
21.5 - 36.5 Clay, silty, gray=-green
36.5 - 60.0 Clay, silty, pinkish-gray
60.0 Bedrock '

T : geologic information from these test holes, combined with the data from
the waste-disposal sites, enables a general characterization of the area.

The unconsolidated deposits, primarily the glaciolacustrine clay, tend to
deurease in thickness toward the east and north, where bedrock rises to less
than 5 ft below land surface. Also, the clay unit is generally less than 2 ft
> ow land surface except where it has been removed by landfilling and waste-
d iposal operations or urbanizationm.
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Aquifer Lithology and Water-Bearing Characteristics

The ground-water system within the Buffalo area consists of a fractured
bedrock aquifer and an overlying aquifer of unconsolidated deposits.

Bedrock aquifer.--The bedrock aquifer consists of all the bedrock units
discussed previously. The main sources of water are the fractures and solu-
tion cavities. The specific-capacity and transmissivity values of selected
bedrock aquifer units are shown below.

Specific capacity* Transmissivity<

Bedrock unit! (gal/min)/ft (gal/d)/ft
Min Max Min Max
Akron Dolomite 2 13 4,000 25,000
Camillus Shale 4 83 7,000 70,000

l position of units is shown in figure 3.
2 pata from LaSala (19638)

The specific capacity of a well is the rate of discharge of water from the i
well divided by the drawdown of the water level within the well. If the spe- ‘
cific capacity is constant except for the time variation, it is roughly pro-
portional to the transmissivity of the aquifer. Transmissivity is the rate at
which water is transmitted through a unit width of the aquifer under a unit

hydraulic gradient.

The data above indicate that these two properties differ considerably within
and among the units. This variation reflects the amount and size of the frac-
tures and solution cavities.

Unconsolidated aquifer.--The uncoasolidated aquifer consists of a glacio-
lacustrine clay and sand and gravel deposits. The thicker unit is the glacio-
lacustrine clay. The test drilling during the summer of 1952 encountered the
water table at various depths within the clay, and saturated sand stringers up
to 3 inches thick were common. These stringers were not large, however, and
generally thinned out within a few feet.

A seasonal water table above the clay unit was observed during wet periods
but not during the summer. This water table is formed by the ponding of
infiltrated precipitation above the relatively impermeable clay. As the water ;
mounds upward, gradients toward natural or manmade topographic lows develop :
and eventually discharyge to nearby surface-water bodies. As the season becomes
drier and warmer, vegetation increases and takes up the remaining ground water
through transpiration.

The hydrologic praperties of the unconsolidated aquifer within the Buffalo
area are also described in consultants' reports for Buffalo Color Corporation
(sites 120~122), Bethlehem Steel Corporation (site 118), and the Alltift

Landfill (site 162).

The general range of hydraulic conductivity was 0.0328 to 155.8 ft/d. The
larger value can be attributed to slag fill material, which would have a con-
siderably greater permeability than the glaciolacustrine clay. A permeability
test was performed on a clay sample from the Alltift landfill; the permeability

ranged from 1.6 x 107 to 1.8 x 10™* ftr/d.
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The rate of ground-water movement within the unconsolidated aquifer at the
Buffalo Color Corporation (sites 120-122) was calculated and ranges from 0.02
0.06 ft/yr.

The direction of ground-water movement in the unconsolidated aquifer is
generally toward the major surface-water bodies--Lake Erie, Niagara River,
and Buffalo River (fig, 4). The ground-water flow pattern is dissected in the
northern part of the area, where impermeable bedrock is less than 5 ft below
land surface, as indicated in figure 4. This unsaturated zone diverts the
flow northward and southward.

Ground~-Water Quality
The quality of ground water in the bedrock aquifer in the Buffalo area has

been documented by LaSala (1968), who included maps showing the concentration
ranges for sulfate, hardness, and chloride. Sulfate concentrations given in

to

that report ranges from 100 to 500 ppm and hardness (as CaC03) from 150 to 1,000

ppm; chloride concentrations range from 100 to 1,500 ppm, and specific conduc=~
tance ranges frow 1,000 to 9,000 pymho/cm.

To estimate background water quality in the Buffalo area, a water sample
was collected from the unconsolidated deposits in the fall of 1982 and ana~
lyzed for priority pollutants. The observation well was on Seneca Street
(well SA-9, pl. 1), in the eastern part of the area just east of the Buffalo
city line, and was screened above the bedrock contact. The results are given
in table 14. Cadmium, lead, and zinc exceeded USEPA drinking-water criteria;
minor amounty of some organic compounds were also detected. Additional
sampling of the ground water in the unconsolidated aquifer would be needed to
iefine the quality of water in this aquifer in the Buffalo area.

Three substrate samples were collected in the Buffalo area at localities
not affected by waste-~disposal sites to compare their concentrations of
leavy metals with those in substrate samples from waste-disposal sites.
lesults are given in table 13.

Table l3.--Heavy-metal concentrations in samples from undisturbed soils
in Buffalo, N.Y., June 1, 1983
(Locations shown in pl. l. Concentrations in ug/kg.]

Sample
Location number Cadmium Chromium Copper Lead Mercury Nickel Zinc
.orest Lawn SB~-1 5,000 8,000 7,000 20,000 100 10,000 31,000
Cemetery
artin Luther SB~-2 5,000 8,000 10,000 40,000 90 20,000 42,000
King Park
Holy Cross SB-3 9,000 30,000 40,000 290,000 280 40,000 160,000
Cemeteryl

! This location is downwind from a major industrial area.
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Table l4.--Analyses of a ground-water gsample from well SA-9 in the uncoa-
solidated deposits along Seneca Street, West Seneca, N.Y., November

13, 1982,

[Location shown in pl. l. Concentrations are in ug/L. Dashes
indicate that constitueat or compound was not found, LT indicaces
it was found but below the quantifiable detection limit.]

Inorganic constituents

Antimony 2 Lead 4901
Arseanic 17 Mercury -
Beryllium -- Nickel 210
Cadmium 22t Selenium 1
Chromium 1 Zinc 53,000t
Copper 160

Organic compounds

Priority pollutants

Methylene chloride 3.2 Phenol LT
Toluene 3.9 Naphthalene LT
Ethylbenzene LT Dimethyl phthalate LT
DDT 0.17¢ Diethyl phthalate 19
Dibutyl phthalate LT
Nonpriority pollutaats
Chlordene 0.19 1,3-Dimethylbenzene!l LT
l-Methyl-3-phenoxybenzene! LT 2-Butoxyethanol! LT
1-(2-butoxyethoxy)ethanol!l 490 l-(l-isobutyl-3-methyl-1-
2-Ethylhexanoic acid! 15.7 butenyl)-pyrrolidine! LT
Exo-2-chloro~l~-methyl~ 2,3,3,4-Te:rame:hy1penuncl LT
bicyclo[2.2.1]heptane! LT Methyl-3,5~di-0O-methyl-alpha~
Cis~-l-bromo—-2~-chlorocyclo~- D-xylofuranoside!l 550
hexane! LT N-Ethylbutanamide!l 100
Benzenepropanoic acidl 67

! Tentative identification based on comparisoan with the National Bureau of
Standards (NBS) library. No external standard was available.
Concentration reported is semiquantitative and is based only on an
internal standard. GC/MS spectra were examined and interpreted by
GC/MS analysts.

t Exceeds USEPA criterion far maximum permissible concentratioa in
drinking water,
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NEW YORK WATER STANDARDS

S-10
861:1008

Note I: [Repealed]

CLASS D

Best usage of waters. These waters are suitable for
secondary contact recreation, but due to such natural
conditions as intermittency of flow, water conditions not
conducive to propagation of game fishery or stream bed
conditions, the waters will not support the propagation of
fish. '

Conditions related to best usage of waters. The waters
must be suitable for fish survival.

Quality Standards for Qlass D Waters
ltem: 1. pH.
Specifications: Shall be between 6.0 and 9.5. -
ltem: 2. Dissolved-oxygen.
Specifications: Shall not be less than three milligrams
per liter at any time.

Note [: [Repealed]

701.20 Classes and standards for saline surface waters.
The following items and specifications shall be the stan-
dards applicable to all New York Saline Surfaces Wa-
ters which are assigned the classification of SA, SB, SC
or SD, in addition to the specific standards which are
found in this Part under the heading of each such
classification.

Quality Standards for Saline Surface Waters
Items: 1. Garbage, cinders, ashes, oils, sludge or other
refuse.
Specifications: None in any waters of the marine dis-

trict as defined by Environmental Conservation Law
(§17-01085).

ltem: 2. pH.

Specifications: The normal range shall not be extended
by more than 0.1 pH unit.

Item: 3. Turbidity.

Specifications: No increase except from natural
sources that will cause a substantial visible contrast to
natural conditions. In cases of naturally turbid waters,
the contrast will be due to increased turbidity.

ltem: 4. Color.

Specifications: None (rom man-made sources that will
be detrimental to anticipated best usage of waters.

Item: 5. Suspended, colloidal or settleable solids

Specifications: None from sewage, industrial wastes or
other wastes which will cause deposition or be deleterious
for any best usage determined for the specific waters
which are assigned to each class.

Items: 6. Oil and floating substances.

Specifications: No residue attributable to sewage, in-
dustrial wastes or other wastes, nor visible il film nor
globules of grease.

ltem: 7. Thermal discharges.

Specifications: (See Part 704 of this Title.)

CLASS SA

Best usage of waters. The waters shail be suitable for
shellfishing for market purposes and primary and secon-
dary contact recreatiun.

Quality Standards for Class SA Waters
ltem: 1. Coliform.
Specifications: The median MPN value in any series of
samples representative of waters in the shelifish growing
area shail not be in excess of 70 per 100 ml.

ltem: 2. Dissolved oxygen.

Specifications: Shall not be less than 5.0 mg/1 at any
time.

Items: 3. Toxic wastes and deleterious substances.

Specifications: None in amounts that will intsrfere
with use for primary contact recreation or that will-be in-
jurous to edible fish or sheilfish or the cuiture or propaga-
tion thereof, or which in any manner shall adversely
affect the (lavor, color, odor or sanitary condition thereof
or impair the waters for any other best usage as deter-
mined for the specific waters which are assigned to this
class.

CLASS SB

Best usage of waters. The waters shall be suitable for
primary and secondary contact recreation and any other
use except for the taking of shellfish for market purposes.

Quality Standards for Class SB Waters

ltem: 1. Coliform

Specifications: The monthly median coliform value for
100 mi of sample shall not exceed 2,400 from a mini-
mum of five examinations and provided that not more
than 20 percent of the samples shall exceed a coliform
value of 5,000 for 100 mi -of sample and the monthly
geometric mean fecal coliform value for 100 mi of sample
shall not exceed 200 from a minimum of five ex-
iminations. This standard shall be met during all periods
when disinfection is practiced.

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, 0.C. 20037 895
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aqw York State Department of Environmental Conservation ’ RECLIY
)0 Delaware Avenue, Buffalo, NY 14202-1073 716/847-45
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DEC 1 9 1985

enry G. Williams
Commission.er

RECRA RESEARCH, INC.

December 18, 1985 :

Mr. Sheldon S. Nozik
RECRA Research, Inc.
4248 Ridge Lea Road
Amherst, NY 14226

Dear Mr. Nozik:

Tentative Erie County and final Niagara County freshwater wetlands
are shown directly on your site maps for the Superfund sites you are studying.
Please be sure to examine all the maps since I did not copy all wetland
boundaries if a given area was shown on another map.

Also, our maps show only those wetlands which exceed 5 ha in size.
We have no information compiled for wetlands less than 5 acres in size.

To my knowledge, we have no “critical habitats" within one mile of the
sites in question. Further, I am not aware of endangered or threatened
species occupying these sites.

If you need some specific information on the wetlands within your study
area, you will need to come to Regional Headquarters to compile those data.

Sincerely,

b Vi heblee

Gordon R. Batcheller
Senior Wildlife Biologist
Region 9

GRB:1s

Enc.

cc: Mr. Pomeroy
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~RECRA RESEARCH, INC.

Hazardous Waste And Toxic Substance Control

February 11, 1986

Mr. Frank Ernst, Vice President
Ernst Steel Corporation

P.0. Box 987

Buffalo, NY 14240

Dear Mr. Ernst:

Thank you for your assistance in the Phase I Superfund investigation we
are currently conducting at the Ernst Steel site for the NYSDEC.

As part of the background search requirements for the NYSDEC Superfund
sites, we the consultants, are required to have all of our interviews in
person or by telephone, documented. Below is an account of our conversation
on February 11, 1986. Would you please read the account and check the infor-
mation for errors, sign at the bottom, and return the original to me. This
is only to serve as documentation that the conversation took place.

° The site was a railroad car facility until 1933, when it went bankrupt.
The area was covered by coal cinders believed to be from these operations.

° The site was left vacant until 1953, when your company began operations.

° Ernst Steel Corp. fabricated and erected steel bridges, etc.

° The company installed a wheel abrator blast cleaning machine which
collected steel/iron dust, and the NYSDEC required a permit to dispose of this
material on your property.

° Also disposed of in a low area behind the plant was floor sweepings
consisting of fine steel drill shavings and old paint which had solidified into
chunks called "Red Lead". Slag was also piled in this area.

° An incinerator was used to dispose of office paper waste and employee
refuse.

° The site was leased to U.S. Steel in 1983.

° In 1982 the NYSDEC took soil samples in the area around the incinerator
approximately 4 feet deep.

° In 1985 the area around the incinerator was excavated to about 2 feet
and the soil was piled up around this area.

4248 Ridge Lea Road, Amherst, New York 14226 Telephone (716) 838-6200
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Mr. Frank Ernst -2~ February 11, 1986

° To your knowledge no other material was ever landfilled or disposed of
on site.

Thank you for your cooperation.
Sincerely,
RECRA RESEARCH,

/W

Sheldon S. Nozik
Environmental Scientist

SSN/jlo

Mr. Frank Ernst

3

RCH. INC.
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Mr. Tygert

Mr. Claze

Ernst Steel - Site No. 915022
June 13, 1986

On Thursday, May 29, 1986, a site inspection of the Ernst Steel aite
was made with Mr. Prank Ernst, Vice President of Ernst Steel Corporation at
~is request. Mr. Ernst requested this on-gite meeting since he feels that

9 hazardous wastes were ever disposed of on this site as a result of Ernst
steel Operations.

The attached site sketch was prepared as a result of this inspection.
.e following points are relevant:

1. US Steel - owns the structure and western half of the property.

2. Waste Disposal - During operation, floor drain cdntents including
lead paint overspray, dust and grindings were disposed of on site.

Piles of red granular material is exposed throughout the northe
wooded area. ‘

Large numbers of timbers are 1lso exposed on the entire eastern half
of the site. These are mainly untreated construction timbers --
used for crane ocutrigger pads, etc.

Three drums of oil were found during one previous inspection. Mr. Ernst

is having this oil picked up for disposal.

3. Pond - The pond adjacent to the abandoned incinerator was dug by

Mr Ernst. Following DEC's 1982 sampling, the top three fset of earth

was removed to look for any wastes which might have been buried in
the area. None was found.

4. US Steel ~ The current fabricating opoiatiann (similar to Ernst's
previous operation) were briefly inspected. The plant is clean --
no oil oa fleoows or obvious sources of waste liquids.

5. Surface Drainage

There is no natural surface drainage to the ditch along the railroad
on the north

Floor drains from the plant are piped to a storm sewer on the west
side of the plant

Roof drains are piped to the drainage ditch on Walden Avenuse

Some surface drainage may leave the site through a break in the Town
dike on the southeast corner of the site.

MOST surface water remains on site.

[a BAVATalY b P INLV)



o . ation - Is no longer in the steel business. All
' egerations in New York and Titusville, PA have been terminated.

Aseets-are being disposed of.

6-

+  Mr. frnst is anxious to resolve the listing of this site as an Inactive
hazardous Waste Site so that the property can be sold. Since there is no
record of hazardous waste being disposed of on site, there does not seea to
! a sound basis for believing this site is of major significance.

It is my recommendation that an EP Toxicity test be performed on two
;. parate composite samples of the on-site wastes to determine whether or not
. Phase II Investigation is even needed. ]
MEE 2] 1
!y Mr. Demick

1 ——
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Erie County, New York

Kendaia series

The-Kendaia series consists of somewhat poorly
drained soils in areas of glacial till plains where runoff is
received from higher adjacent soils. These soils formed

in firm glacial till deposits. Slope ranges from 0 to 3
percent.

The Kendaia, Honeoye, Lima, and Lyons soils formed
in similar parent material, but the Kendaia soils are more
poorly drained than the Honeoye and Lima soils and are
better drained than the Lyons soils. The Kendaia soils
are also assaociated with the Cazenovia and Ovid soils
but have a lower clay content in the subsoil and are not
as red. The Kendaia soils are similar to Appleton soils,
but do not have the clay accumulation in the subsoil.

Typical pedon of Kendaia silt loam, in the town of
Alden, 0.2 mile north of railroad crossing on Town Line
Road, 0.25 mile east of the road:

Ap—a0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry; weak
medium subangular blocky structure parting to
moderate fine granular; very friable; many fine and
common medium roots; many medium pores; 5
percent coarse fragments; slightly acid; abrupt
smooth boundary.

B21-—8 to 13 inches; brown (10YR 5/3) heavy silt loam;
common medium distinct yellowish brown (10YR
5/6) mottles; moderate coarse subangular blocky
structure; firm; common medium and fine roots;
common medium pores; grayish brown (10YR 5/2)
ped faces; 5 percent coarse fragments; neutral;
abrupt wavy boundary.

B22—13 to 20 inches; brown (10YR 4/3) heavy siit
loam; common medium distinct yellowish brown
{10YR 5/6) mottles; moderate medium subangular
blocky structure; very firm; common fine roots; 10
percent coarse fragments; neutral; abrupt wavy
boundary. ~

4

B3—20 to 32 inches; dark reddish brown (5YR 4/2)
heavy silt loam; common fine distinct yellowish
brown (10YR 5/4) mottles; medium coarse
subangular blocky structure; very firm; few fine
roots, 10 percent coarse fragments; mildly alkaline;
clear wavy boundary.

C—32 to 60 inches; dark reddish brown (5YR 4/2)
gravelly silt loam; moderate medium platy structure;

very firm; 20 percent coarse fragments; calcareous;
moderately alkaline.

The thickness of the solum ranges from 18 to 36
inches. Depth to carbonates ranges from 15 to 36
inches. Bedrock is more than 5 feet below the soil
surface. Coarse fragments range from 5 to 15 percent by

201

volume in the A horizon, from 5 to 30 percent in the B
horizon, and from 15 to 30 percent in the C horizon.

The Ap horizon has hue of 7.5YR or 10YR and value
of 3 or 4. Texture is silt loam, loam, or fine sandy loam.
Reaction ranges from medium acid to neutral.

The B horizon has hue of 10YR through 5YR, value of
4 or 5, and chroma of 2 through 4. Chroma is 2 or less
in the matrix or on ped faces at a depth of less than 20
inches. The B horizon has common to many, fine to
coarse mottles. It is fine sandy loam, loam, or silt loam
or the gravelly analogs of those textures. Reaction
ranges from slightly acid to mildly alkaline.

The C horizon ranges in hue from 10YR through 5YR
and in value from 4 to 5. it is fine sandy loam, loam, silt
loam, or the gravelly analogs of these textures. it is
massive or has platy structure and is firm or very firm in
consistence. Reaction is mildly alkaline or moderately
atkaline.

Lakemont series

The Lakemont series consists of deep, poorly drained
or very poorly drained soils in nearly level areas or in
depressional areas of the lowland lake plain in the
northern part of the county. These soils formed in
reddish lacustrine deposits dominated by clay and silt.
Slope ranges from 0 to 3 percent but is dominantly 0 to
1 percent.

The Lakemont soils formed in the same kind of parent
material as the well drained and moderately well drained
Schoharie soils and the somewhat poorly drained
QOdessa soils. They are associated with the
Canandaigua, Getzville, Wayland, and Cheektowaga
soils. The Lakemont soils have a higher clay content
than the Canandaigua soils, are not underlain by sandy
deposits as are the Getzville soils, are not subject to
flooding as are the silty Wayland soils, and do not have
the sandy mantle of the similarly drained Cheektowaga
soils.

Typical pedon of Lakemont silt loam, in the town of
Clarence, 0.6 mile south of the intersection of Keller and
Strickler Roads:

Ap—O0 to 9 inches; very dark brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; moderate fine and
medium granular structure; friable; many fine roots;
neutral; abrupt smooth boundary.

A2g—9 to 13 inches; gray (10YR 6/1) silty clay loam;
common fine distinct brown (7.5YR 5/4) mottles;
moderate medium subangular blocky structure;
friable; few fine roots; common fine pores; neutral;
clear wavy boundary.
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B21tg—13 to 18 inches; brown (7.5YR 5/2) silty clay;
many medium distinct light gray (10YR 7/1) and
strong brown (7.5YR 5/6) mottles; strong medium
prismatic structure parting to moderate medium
angular blocky; firm, plastic and sticky; few very fine
pores; abundant gray (10YR 5/1) clay films on ped
faces and lining all pores; neutral; clear wavy
boundary.

B22tg—18 to 29 inches; dark reddish gray (5YR 4/2)
silty clay; common medium distinct gray (N 6/1) and
common medium faint reddish brown (5YR 4/4)
motties; strong medium angular blocky structure
within strong coarse prisms; firm, very plastic and
sticky; very few fine pores; continuous dark gray
(5YR 4/1) clay films on ped faces; mildly alkaline;
clear smooth boundary.

C—29 to 60 inches; reddish brown (5YR 4/3) silty clay
loam; few medium faint reddish gray (5YR 5/2)
mottles; moderate medium platy structure; firm;
strongly calcareous, with white (10YR 8/1) lime
segregated in streaks on ped (plate) surfaces;
moderately alkaline.

The thickness of the solum ranges from 24 to 42
inches. Depth to carbonates ranges from 20 to 40
inches. Bedrock is more than 60 inches below the soil
surface. There are generally no coarse fragments, but
they range up to 5 percent of coarse fragments.

The Ap horizon is 10YR or 7.5YR in hue and 1 or 2 in
chroma. Color value is 1 to 3 when moist and 5 or less
when dry. Texture is mainly silt loam but also includes
loam and silty clay loam, and in many areas it is mucky.
Reaction is slightly acid or neutral. There is no A2
horizon in some deeply plowed areas, but when there is
one it has hue of 10YR or 7.5YR, value of 5 or 6, and
chroma of 1 or 2. Texture ranges from loam to silty clay
loam. Reaction is slightly acid or neutral.

The B horizon has hue of 2.5YR to 7.5YR, value of 3
to 6, and chroma of 1 to 4. Ped faces have chroma of 2
or less, and mottles in the interior of peds are common
o many and have chroma that is both higher and lower
than that of the matrix. Texture ranges from silty clay
loam to clay. The clay content of the Bt horizon ranges
from 35 to 55 percent. Reaction is slightly acid or
neutral, except it can be mildly alkaline in the lower part
of the B horizon.

The C horizon has hue of 2.5YR to 7.5YR. It ranges
from bedded clay and silt, giving the appearance of platy
structure, to massive silty clay. Reaction is mildly alkaline
or moderately alkaline.

Lamson series

The Lamson series consists of deep, poorly drained,
and very poorly drained soils in depressions on glacial
lake plains. These soils formed in sandy lake-laid
deposits. Slope ranges from 0 to 3 percent.

»

Soil survey

The Lamson soils are associated with the Arkport,
Galen, Minoa, Colonie, Elnora, and Canandaigua soils.
The Lamson soils are wetter than the well drained
Arkport soils, the moderately well drained Galen soils,
and the somewhat poorly drained Minoa soils. They have
a higher silt and clay content than the sandy Colonie and
Elnora soils and are not as well drained. They are more
sandy than the silty Canandaigua soils.

Typical pedon of Lamson very fine sandy loam, in the
town of Amherst, near Hopkins Road and 0.6 mile north
of New York Highway 263:

Ap—0 to 9 inches; very dark brown (10YR 3/1) very fine
sandy loam, gray (10YR 5/1) dry; weak fine granular
structure; very friable; many fine roots; slightly acid;
abupt smooth boundary.

A2G—9 to 14 inches; light gray (10YR 6/1) loamy very
fine sand; few fine distinct brown (7.5YR 4/4)
mottles; single grain; loose; common fine roots;
neutral; clear wavy boundary.

B21g—14 to 24 inches; brown (7.5YR 4/2) fine sandy
loam; many fine and medium distinct yellowish
brown (10YR 5/6) and faint brown (7.5YR 4/4)
mottles; weak coarse subangular blocky structure;
friable; very few fine roots; neutral; clear wavy
boundary.

B22g—24 to 40 inches; grayish brown (10YR 5/2) fine
sandy loam varved with light gray (10YR 7/2) loamy
fine sand and very fine sandy loam; common
medium distinct strong brown (7.5YR 5/6) mottles,
varves have few medium faint yellowish brown
(10YR 5/4) mottles; weak medium and thick platy
structure; friable; mildly alkaline; gradual smooth
boundary.

C—40 to 50 inches; light brownish gray (10YR 6/2)
loamy very fine sand; few fine faint brown (10YR
5/3) mottles; massive; very friable, compact in
place; calcareous; moderately alkaline.

The thickness of the solum and depth to carbonates
range from 30 to 50 inches. Depth to bedrock or

" contrasting material is more than 60 inches. From the

base of the Ap horizon to a depth of 40 inches, the
average clay content is less than 18 percent. There are
commonly no coarse fragments, but some subhorizons
have up to 10 percent gravel.

The Ap horizon has hue of 10YR to 7.5YR, value of 2
or 3, and chroma of 1 or 2. The value dry is 5 or less.
Texture is mainly very fine sandy loam or mucky very
fine sandy loam, but some pedons have fine sandy loam
or silt loam textures in the surface layer. Reaction
ranges from medium acid to mildly alkaline. The A2g
horizon has hue of 2.5Y or 10YR, value of 5 or 6, and
chroma of 1 or 2 with few to common mottles. Structure
ranges from weak, coarse subangular blocky to weak,
medium granular to single grain. Consistence is loose,
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Yields of wells

The Camillus Shale is by far the most productive bedrock aquifer in
the area. Except in the vicinity of Buffalo and Tonawanda, where indus-
trial wells produce from 300 to 1,200 gpm, no attempt has been made to
obtain large supplies from the formation. However, the inflow of water
to.gypsum mines near Clarence Center and Akron indicate that large
supplies are not necessarily restricted to the Buffalo and the Tonawanda
area. Two examples of large flows of water encountered in gypsum mining
have already been mentioned. Pumpage from gypsum mines near Clarence
Center (including the mine mentioned previously) is substantial. The
water pumped is discharged to Got Creek. QOn July 2, 1963, the creek had
a flowof 2.1 mgd (million gallons per day) about half a mile downstream
from the mines, that was due almost entirely to the pumpage. Water for
industrial use is pumped from a flooded, abandoned gypsum mine at Akron.
This pumpage, at a rate of 500 to 700 gpm, has had no appreciable effect
on the water level in the mine. .

Probably the larger solution openings are most common in discharge .
areas near Tonawanda (reek and its tributaries and near the Niagara River;
the flow of ground water becomes concentrated as it approaches the streams
to which it discharges. Other discharge areas, such as low-lying swampy s
areas and headwaters of small streams that have perennial flow, are likely
places to drill wells.

LIMESTONE UNIT

Bedding and lithology

The term ''limestone unit' in this report is applied to a sequence of
limestone and dolomite overlying the Camillus Shale. The limestone unit
includes the Bertie Limestone at the base, the Akron Dolomite, and the
Onondaga Limestone at the top. The lithology and thickness of these units
are shown in fiqure 7. The Bertie Limestone and the Akron Dolomite are
Silurian in age and are separated from the overlying Onondaga Limestone of
Devonian age by an unconformity or erosional contact.

The Bertie Limestone is mainly dolomite and dolomitic limestone but
contains interbedded shale particularly in the thin-bedded lower part of
‘he formation. The middle part is brown, massive dolomite, and the upper
art is gray dolomite and shale whose beds are of variable thickness. The
total thickness of the formation is about 55 feet (Buehler and Tesmer,

1963, p. 30-31).

The Akron Dolumite is composed of greenish-gray and buff dolomite
beds varying from a few inches to about a foot in thickness. The upper
ontact of the Akron is erosional and is often marked by remnants of
hallow stream channels. Thin lenses of sandy sediments lie in the
bottoms of some channels. The thickness of the formation is generally
"stween 7 and 9 feet (Buehler and Tesmer, 1963, p. 33-34).
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Figure 7.--Lithology of the limestone unit.

The Onondaga Limestone, about 110 feet thick, makes up the greatest
thickness of the limestone unit. The formation consists of three members.
The lowest member is a gray coarse-grained limestone, generally only a
few feet thick. At places this member grades laterally into reef deposits
which increases its thickness (Buehler and Tesmer, 1963, p. 35-36).

The middle member of the Onondaga is a cherty limestone. In some
zones the chert exceeds the amount of limestone. The unit is probably
L0-45 feet thick.

The upper unit is a dark-gray to tan limestone of varying texture
and is probably about 50-60 feet thick.

Water-bearing openings

The limestone unit contains water-bearing openings that are similar
to those of the Lockport Dolomite. Because the limestone unit is more
soluble, however, solution widening of the openings appears to be more
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pronounced. The types of water-bearing joints in the limestone can be
seen at the falls of Murder Creek at Akron. Not all of the flow of
Murder Creek plunges over the falls. A considerable part of the flow
percolates into the limestone unit upstream from the falls and discharges
from bedding joints both.at the face and along the sides of the falls.
The principal zones of discharge are at the base of the Bertie, and at a
contact of a shaly zone and overlying thick-bedded dolomite 20 feet above
the base.

The falls at Akron also illustrate in an exaggerated way the role of
vertical joints. Water from Murder Creek percolates into the rock through
solution-widened vertical joints before reaching the bedding-plane joints.
The continuous and concentrated flow of water in the creek has widened
the vertical joints to an unusual degree. Vertical joints are ordinarily
very narrow. They probably are most effective in aiding the movement of
water to the bedding joints where the bedding joints are close to the
rock surface. ‘

Locally, solution along bedding joints in the limestone unit has been
great enough to cause the rock overlying the solution opening to settle.
Settling of this type probably accounts for at least some of the small
depressions in the outcrop belt of the Onondaga Limestone. A collapsed
solution zone in the Onondaga Limestone discharges a large volume of water
into a quarry (257-8L0-A) near Harris Hill. About 3,000 gpm is pumped
from the quarry, and most of the water is reported to come from the
solution zone.

The limestone unit is cut by a fault on the east side of Batavia.

Faults cutting limestone are likely to cause shattering along the fault
and, thus, create a permeable water-bearing zone.

Hydrologic and hydraulic characteristics

The limestone unit is similar to the Lockport Dolomite in structure.
However, its hydrology is different. The limestone unit is cut trans-
versely by Tonawanda Creek and its major tributaries. Small tributaries
flow across it in northerly and westerly directions. The limestone unit
receives water in the interstream areas by percolation into joints. The
water is discharged laterally to the streams and at places along the
north-facing scarp or enters the Camillus Shale at depth.

The coefficient of transmissibility of the limestone unit probably
ranges from about 300 to 25,000 gpd per foot. Specific capacity data are
given in table 3. Drillers' reports indicate high transmissibilities for
the limestone unit in Williamsville which probably arise from relatively
intense circulation of ground water near Ellicott Creek. The coefficients
of transmissibility given in table 3 were computed from specific capacity
data by the method described by Walton (1962, p. 12-13).
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Table 3.--Specific-capacity tests of wells
finished in the limestone unit

Coefficient

Duration of
Well Pumping of Specific transmissi-
number rate pumping Orawdown capacity bility

(gpm) (hours) (feet) (gpm/ft) (gpd/ft)
252-852-1 85 34 7 12.1 25,000
-2 30 -- 17 2 4,000
255-848-1 130 -- 10 13 25,000
255-850-~1 180 6 Ls 4 8,000
259-824-1 100 8 30 3.3 6,000
-2 100 8 12 - 8.3 15,000
300-824-1 104 8 28 3.7 7,000

The coefficient of storage of the limestone unit is probably between
those of the Lockport Dolomite and the Camillus Shale. The storage
coefficients of these three units vary mainly with the volume of the open-
ings in the rocks which, in turn, vary with the solubility of the rocks.
Limestone is more soluble than dolomite but less soluble than gypsum.
Storage coefficients in the limestone unit should, therefore, be somewhat

higher than those of the Lockport Dolomite but somewhat lower than those
of the Camillus Shale.

Yields of wells

The limestone unit is more productive than the Lockport. A number
of large-yield wells in Buffalo, Cheektowaga, Williamsville, Pembroke, and
Batavia are finished in the limestone unit and indicate that yields of 300
gpm and possibly more can be obtained. Like the Lockport Dolomite, the
yields of wells in the limestone unit range through a broad spectrum.
However, the more productive wells in the limestone unit are relatively
abundant when compared to those in the Lockpart. Of significance also
is that three wells half a mile apart drilled for an industrial firm near
Pembroke, each sustained a discharge of about 100 gpm (table 6, wells
259-824-1, -2, and 300-824-1). These three wells indicate that such
yields are available in some areas.
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INTRODUCTION

SCOPE AND PURPOSE

This report represents work conducted by the 208 staff of the Erie and Niagara
Counties Regional Planning Board on the Ground-Water Resources of the bi-
county region. The location of the study area is shown on the accompanying
location map.

The Erie-Niagara Region is an area which has both heavily industrialized areas
and rural agricultural expanses. The range in life styles present in the area,
coupled with imbalanced population distribution, result in localized differences
in ground water use and type of demand (Industrial, domestic, etc.), and in
types of ground water problems.

Ground-water resources in the bi-county area represent an important environ-
mental issue. The use of this resource could be lost if the ground water becomes
contaminated as the result of man's activities on the surface, or below the
surface, of the land. Such activities include the disposal of residual wastes

in landfills, pits, ponds, and lagoons; storage of chemicals and petroleum
products; and improper design and use of individual sewage systems such as
spetic tanks. Many other activities can, and do, affect the quality of the

ground water and will be presented within the text of the report.

The purpose of this report (Task 13) is to examine and relate the geology and
bydrology of the bi-county area to existing and potential threats to ground-

water quality. Guidelines and surveillance programs will be recommended

to remedy existing ground water quality problems and to prevent future problems.

An attempt has been made to bring together the available information on ground-
water resources of the region from existing material, both published and un-
published. Due to economic and time restraints, and the regional scale of

the 208 project, it was not possible to conduct detailed field work as part of

this report. As such, some data gaps are present for specific areas of the
region. Where this is the case, the general conditions have been presented,
and a methodology suggested for on-site analysis of ground-water resources.

It is hoped that this report will serve as a springboard for those who wish to
conduct research on a smaller scale within the bi-county area.

SOURCES OF INFORMATION

Most of the available material on ground-water resources pertaining to the

area is contained in three reports (Johnston, 1962; Johnston, 1963; and LaSala,
1968), In addition, useful geologic information was contained in reports by
Buehler and Tesmer (1963), and Reck (1952), Information concerning design

of landfill sites and monitoring networks is contained in other numerous reports.
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SUMMARY

PURPOSE

The Erie-Niagara Region has both heavily industrialized areas and rural
agricultural expanses. The range in life styles present in the area,
coupled with imbalanced population distribution, result in localized dif-
ferences in ground-water use and type of demand, and in the character
of ground water problems.

Ground-water resources in the bi-county area represent an important
environmental issue. The use of the resource could be lost if the ground
water becomes contaminated due to the activities of man. Such activities
include the disposal of residual wastes inland fills, pits, ponds, and lagoons;
storage of chemicals and petroleum products, and imporper design and

use of septic systems for domestic waste disposal.

The purpose of this report is to relate the geology and hydrology of the
bi-county area to existing and potential threats to ground-water quality.

It is hoped that this report will serve as a springboard for those who wish
to conduct detailed research on a smaller scale.

GEOLOGY OF THE REGION

Fundamental to any discussion on the ground water resources of an area,
is a knowledge of the geologic conditions present. By definition, ground
water is water which is contained within the subsurface materials in the
saturated zone, be they bedrock or unconsolidated deposits, The charac-
teristics of the groundwater system are dependent upon the nature of the
geology, thus the need for reliable geologic data.

The bi-county area is underlain by nearly horizontal sedimentary rocks

which dip slightly to the south at 30-40 feet per mile. Rock types consist of lime-~

stone, dolomite, shale, and sandstone. These rock types are distributed
among the approximately 16 different formations (rock units) present in
the area. The predominant rock type is shale which completely underlies
the area north of the Niagara Escarpment, and makes up most of the bed-
rock from Buffalo, south to Cattaraugus Creek. A major outcrop of
shale is also present in Southern Niagara and Northern Erie Counties.

Both the altitude and relief of the land tend to increase from north to
south within the region. Conspicuous escarpments run roughly east-west
and divide the region into four parts. These parts include three glacial
"plains' which are generally flat, and the Allegheny Plateau which has
been deeply dissected by streams, in the southern part of the region.
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Large supplies of ground water, 500 to 1,000 gpm from individual wells,
can be obtained from the Camillus Shale. GStill larger supplies probably

could be pumped from abandoned gypsum mines near akron and operating
mines near Clarence Center. The quality of water from the Camillus

is poor and the water would be useful mainly for industrial uses, such as
cooling.

The Onondaga Limestone will provide supplies of 100 gpm in many parts

of its outcrop belt and occasional supplies of as much as 300 gpm. The
quarries near Williamsville will provide a supply of about 3, 000 gpm from
inflowing ground water.

The Lockport Dolomite is the most important aquifer in the Niagara Falls
area. This aquifer will yield and average of 31 gpm from the upper
portion and 7 gpm from the lower portion. VYields of 2000 gpm have been
reported by industrial users as the result of induced infiltration from the
Niagara River. Water quality is acceptable with treatment. The water
is hard and high concentrations of chloride have been reported.

GROUND-WATER RECHARGE

Ground-water recharge is generally defined as the addition of water by
any means, to the ground water system. In this area, most of the ground-
water recharge is due to infiltration of precipitation at the land surface.
Small amounts, however, infiltrate from ponds and reservoirs which lie
above the water table.

The upper aquifer (overburden) is, in effect, the source of recharge for
the bedrock aquifers. Water must first infiltrate into the overburden
before it can enter the bedrock units. The ability of a bedrock unit to
accept water in a given area is dependent on: 1) open fractures at the
bedrock surface, and 2) the infiltration capacity of the overlying material.
Where sand and gravel overlie the bedrock, precipitation may be readily
admitted to the system with little runoff. Conversely, where clay and

silt overly the bedrock, the infiltration will be slow and runoff will be high.

Recharge to sand and gravel deposits, along with infiltration induced from
streams by pumping, sets the upper limit of pumpage from them. If

more water is removed from storage by pumping than is added by recharge,
water supplies will dwindle and new sources of supply may have to be found.
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Landfills (both municipal and industrial) represent a definite hazard to

the quality of the ground water in this rcgion. Based on general geologic
knowledge and constraints, areas wherc landfills are suspected of contam-
inating ground waters, or are known to he doing so are: ) Village ol Akron,

2) Town of Amherst, 3) Village of Angola, 4) Prochnal and Katra Disposal
Area, 5) Town of Eden, 6) Village of Gowanda, 7) Town of Lancaster,

8) Town of Sardinia, 9) City of Tonawanda, 10) Town of Hartland, 11) Town

of Niagara, 12) City of Lockport, 13) Town of Porter, l4) City of Niagara Falls.

Other sources of ground-water contamination in the region are, insecticides
and fertilizers, read salting, and sludge pits, ponds, and lagoons.

GUIDELINES FOR PREVENTION OF GROUND-WATER CONTAMINATION

Ideally, ground-water should be protected from contamination by limiting
disposal of wastes on, or in, the ground. Obviously, this is not practical
in this area due to the termendous volumes of waste generated, and the
lack of suitable alternatives for disposal. Ground-water contamination
must, therefore, be prevented by the operational method used for waste
disposal on the land.

The proper development of a waste disposal site should begin with a de-
tailed analysis of the geology and the ground-water system in the vicinity
of the site. These are the limiting factors in site development as they
will dictate to a large degree, the potential for contaminants reaching

the ground water. Important considerations in the selection of a site are:
1) depth and type of overburden, 2) location, 3) depth to the high ground
water table, and 4) topography of the area.

Overburden should be thick and impermeable beneath residual waste disposal
sites. Clay is ideal for this purpose. Areas having steep slopes, or no
slope, should be avoided; there is a happy medium where water will run

off but will not cause large amounts of erosion. Flood plains, wetlands,

and aquifer recharge areas should also be avoided.

The design of a residual waste disposal site is important in determining
if leachate will enter the ground water system at all. Isolation of the
waste material from the environment is the best way to prevent contamin-
ation. Combined with a leachate collection system and treatment facility,
the probability of leachate contaminating ground waters is substantially
reduced by this method. Isolation is best accomplished through the use
of an impermeable liner.

In addition to the actual site design, provisions should also be made for

a network of monitoring wells. Samples taken from these wells prior to
initiation of waste disposal can then be compared to samples taken
periodically after operation begins. This will allow the early detection of
contamination from the site, if it should occur.
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CHAPTER I
GENERAL GEOLOGY
(Task 13.1)

BEDROCK GEOLOGY

The bedrock Geology of the two county area consists of nearly flat lying
sedimentary rocks of Lower Paleozoic age which dip southward at about
30-40 feet/mile (.3-.4 degrees).

These rocks range in age from 350 million years old to 450 million years
old with the oldest rocks exposed in the northern most part of the region
and the youngest rocks making up the highlands in the southern portion

of the region.

As an aid in visualizing the distribution and configuration of rock layers

in the region, both in plan view and in cross section, a generalized geologic
map (I'igure 13-1), and a geologic cross section (Figure 13-2) have been
provided. The irregular nature of the map pattern is a result of topographic
effects on the outcrop pattern and not the result of irregularities in the
formations themselves.

Rock types present in the area are given as follows, with the oldest
formations at the bottom of the column and youngest at the top. .

FORMATION (Name and Symbol) ROCK TYPES

Deg, Dcsw, Ded - Canadaway Formation Shale and siltstone

Dj - Java Formation Black and grey shales

Dwn, Dwa, Dwr - West Falls Formation Sandstones, silts

Dso - Sonyea Formation Shale w/ calcareous nodules

Dg - Genesee Formation Shale w/ interbedded limestone

Dmo - Moscow Formation ' Shale, calcareous shale

Dl - ‘Ludlowville Formation . Shale and limestone

Dsk - Skaneateles Formation ’ Shale w/ L.s. interbeds

Dma - Marcellus Formation Shale

Do - Onodaga Limestone Limestone

Da - Akron Dolestone Dolostone

Sb - Bertie Formation Argillaceous limestone,
dolostone, shale

Sc - Camillus Shale Shale w/ large amounts of
sypsum

S1 - Lockport Dolomite Dolomite, limestone, thin
shale partings

Sal - Clinton and Albion Groups Sandstone, shale, some

thin Limestone unity
(Irondequoit and Renales

v Formations)
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2. TILL - Till is composed of a mixture of partical sizes ranging from
clay-sized to boulders. Much of the ground cover south of the Niagara
Escarpment is till. In addition, thin deposits of very dense till (40-50%
clay) underlies much of the lake deposits in the region. As is the case
with lake deposits, abnormally thick deposits are found in the upland areas.

Till, by virtue of its heterogeneous nature and high clay content
compacts very well, resulting in low permeability. Consequently, till
does not yield large amounts of water to wells, but locally may provide
adequate supplies for domestic use.

3. ALLUVIUM - These deposits consist of recently deposited sand and gravel
along stream channels and their adjacent flood plains. Partical sizes

range from silt/fine sane to course sand, depending upon the energy (the
"swiftness'') of a particular stream.

Alluvium generally has moderate permeabilities and may yield adequate
amounts of water to domestic wells, but because of their limited extent, they
are significant only locally for water supplies. These deposits are differen-
tiated from (4) below by their limited extent.

4. SAND AND GRAVEL DEPOSITS - The sand and gravel deposits consist
of outwash, and ice contact materials laid down at the margin of the glacier
during the last ice age about 12,000 to 15,000 years ago. These deposits
are found extensively in the uplands of southern Erie County, and are
scattered throughout the remainder of the bi-county area. They exist

both as thick deposits in the upland valleys, and as isolated hills and ridges
in other areas. All such deposits are underlain by till or lake clay in

this area.

The permeability of sand and gravel generally makes it an excellent
aquifer, capable of yielding large amounts of water to wells, especially
where deposits are thick. The isolated hills and ridges, which are primarily
located in Niagara County, tend to drain rapidly, making them less productive
as aquifers,
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The above discussion presents the picture of a basically two-component ground-
water system. The first component consists of the bedrock units which are
each effective in limited areas. The second consists of the overlying material
and the upper, fractured bedrock, which completely overlies and crosscuts

all bedrock units. These two systems can be considered as separate water-
bearing components, each with its own characteristics.

Bedrock aquifers do not have water tables, as such, in this area. The water is
contained within the unit(s) and this water does not appear at the surface. The
water table encountered in the region, represents the water table of the "upper
aquifer' only and does not directly reflect the water level in the bedrock aquifers.

Regional ground water flow in the bedrock can be described as generally southwest-
ward and northwestward. This assumes that the flow is essentially down-dip

and toward the Niagara River, Lake Ontario and Lake Erie and toward two major
discharge streams, Tonawanda Creek and Cattaraugus Creek. ILocal flow
variations undoubtedly occur but the regional flow can be depicted as in Figure 13-4,

Ground water flow in the upper aquifer is dependent on surface topography,
stream location, and configuration of the water table. Generally, water will
discharge to surface water bodies and streams, and flow will approximate a path
perpendicular to elevation contours.

A. UPPER AQUIFER

The character of the upper aquifer changes from location to location, as

we have seen earlier. There are basically four types of material: 1) Sand,
sand and gravel, 2) Till, 3) Clay and Silt, and 4) Alluvium. The charac-
teristics of these materials have been discussed earlier, and each type

has different water-bearing capabilities. The result is that the upper
aquifer is actually discontinuous, yielding large amounts of water in some
areas and none in others. Generally the different types can be arranged
according to their water-yielding capabilities.

Those unconsolidated materials which are characterized by high permeabilities
are the best aquifers. Deposits can be classified based on their grain size

distribution and permeability from worst to best:

Deposit Type Composition Classification

Lake deposits Clay, silt, fine sand Very poor-cannot be con-
sidered an aquifer.

Till Clay, sand, boulder Poor, permeabilities are low,
mixture. Up to 50% sufficient water for domestic
clay in north, up to use if well taps sand lenses or
30% clay in other "washed zones'

parts of region.
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portions (thick-bedded) of the aquifer. Thesge layers are characterized by
single fractures, which do not produce as much water as the zones.

Vertical fractures are unimportant except in the few top feet of the rock.
They do aid in transfer of water from one zone to another although this
effect would tend to decrease with depth due to the pressure closing of the
vertical fractures.

Because the water-bearing zones in the Lockport Dolomite are more or
less confined within the rock unit, the system may be regarded as artesian.
As such, a water table does not really exist for this aquifer.

Yields of wells tapping the upper and middle parts of the Lockport average
31 gpm (gallons per minute). Wells tapping the lower 40 feet of the unit
average 7 gpm. Yields are greatest near the Niagara River above Niagara
Falls. This is due to induced infiltration from the river which is evidenced
from water quality data. Yields from these wells may be as high as 2000
gpm. It appears that vertical fractures form avenues through which river
water can readily infiltrate. As such, high yield wells tend to cluster
around these fracture zones.

Because the aquifer is not water-bearing throughout its thickness, permea-
bility values serve little useful purpose. It is better instead, to present

the ease with which water moves through the aquifer as a function of the
total thickness of the unit. This is accomplished by the use of the co-
efficient of transmissibility (T) and is simply the product of the permeability
and the saturated thickness of the aquifer. Transmissibility values can

be found directly from well tests in this type of system whereas permeability
cannot. Units for T are given as gallons per day per foot of thickness of

the aquifer (gpd/ft). T-values for the Lockport Dolomite range from 330
gpd/ft to 68,000 gpd/ft. The latter represents the optimum value for the
aquifer. A T-value of 2,300 gpd/ft is probably most representative of the
upper part of the aquifer and 330 gpd/ft is probably characteristic of the
lower part.

The natural quality of the water can be described as highly mineralized.
Hardness is a major problem; a result of high concentrations of CaSOy4 and
Ca HCO3. The uppermost water-bearing zone has been known to yield
salt brines in local areas. The origin of these brines is not considered

to be man-induced but is rather a result of conditions present at the time
the rock was deposited.

CAMILLUS SHALE -
The Camillus Shale consists of approximately 400 feet of thin-bedded to

massive mudstone, Large amounts of gypsum are present in beds up to
five feet thick and also in the lenses and veins.
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Information for the yield to wells of this aquifer is limited, but generally
they can be expected to be larger than the Lockport Dolomite. Yields of
300 gpm and more have been reported.

Transmissibility values (t) may be as low as 300 gpd/ft in areas where

water-bearing joints are few. More commonly, however, T-values
range from 4, 000 gpd/ft to 25, 000 gpd/ft.
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Camillus Shale into the Lockport Dolomite, and from the Limestone Unit into
the Camullis Shale. The amount of leakage from the shale units overlying the
Limestone Unit will be relatively small because of the impermeable nature
of the shale The permeability of these rocks is less than 0.01 gpd/fté
compared with approximately 1,500 gpd/ft? for sand.

Recharge to the upper aquifer is primarily through the glacial deposits in
interstream areas. The most infiltration will occur in areas underlain by sand,
sand and gravel, and to some extent, sandy till where slopes are gentle, and
adequate vegetation allows water to remain long enough to soak in without
running off to streams and ponds.

Assuming topographic conditions suitable for infiltration, the various types of
surface materials can be listed from best to worst, based on their capacity to
accept water:

Sand and Gravel
Alluvium (sand)
Sandy Till

Till

Clayey Till

Silt

Clay

Figure 13-3 shows the distribution of the surface materials in the region.
Small, isolated bodies of material may not be shown.

Recharge to the bedrock aquifers may occur significant distances from the
point of extraction. The nature of the water transport system, i.e., fractures,
allows ground water to travel long distances fairly rapidly. Recharge to the
upper aquifer is a local condition. Water does not travel long distances from
the point of recharge due to the variability of hydraulic conditions and the
discontinuous nature of the significant water -bearing materials.
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3. ALDEN VILLAGE - Alden Village obtains its water from four ground
water wells. The combined yield of the four wells is 625 gpm, and the
distribution system is fed at 173 gpm. All four wells are less than 50

feet deep and terminate in the upper, fractured part of the bedrock (shale).
Water is obtained from this fractured unit and sand and gravel deposits.
The treatment given the water is limited to aeration and chlorination.
Recharge to this water source is through sand and gravel deposits in the
vicinity of Alden.

4. NORTH COLLINS VILLAGE - The Village of North Collins has four
wells averaging 40 feet in depth. All are pumping from sand and gravel
deposits., Till overlies the sand and gravel at one site. The combined
yield of the wells is 800 gpm, but only 175 gpm is pumped for distribution.
Two storage tanks with a total capacity of 0.42 million gallons are located
on the distribution system.

5. GOWANDA VILLAGE - A portion of Gowanda Village's water supply
comes from two wells in the central part of the village. The combined
output from the water plant is 52 gpm (75, 000 gpd). The wells are both

380 feet deep and pump from a sand and gravel body which is overlain by
clay and silt deposits. These deposits inhibit recharge and yield from

the wells are steadily declining. Proper management may aid in preserva-
tion of the aquifer.

Major recharge to the wells field occurs latterally through the sand
and gravel which is exposed at the surface southeast of the village.

6. TOWN OF COLLINS - The Town of Collins has four wells, all of which
obtain water from sand, or sand and gravel. Only two wells are used
regularly, the other two are near the Cattaraugus Indian Reservation
boundary and are used for backup purposes.

The sand and gravel which is exploited for the principal water source =
is covered by till at one site and clay at another. Major recharge points
can be considered as the sand and gravel deposits exposed at the surface
near the wells, Some recharge occurs through the till, Combined pumpage
from the two regularly used wells averages 150, 000 gpd. Chlorination
is the only treatment.

7. HAMLET OF CHAFFEE - The Hamlet of Chaffee and its immediate
environs are served by a drilled well in sand and gravel. Estimated
pumpage from the well is approximately 20,000 gpd.

8. LAWTON'S WATER COMPANY - This is a private company which
serves the Hamlet of Lawtons., The system utilizes springs, and the
distribution system puts out an average of 13,000 gpd. The water is of
good quality, and issues from sand and gravel deposits.
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CHAPTER V
RECHARGE, RUNOFF, AND POTENTIAL CONTAMINATION
(Task 13.3)

RECHARGE

The absorptive charcteristics of the various types of overburden have been
discussed in general terms earlier in this report, but a more in-depth-look

at existing conditions must be presented. The relative ability, or inability,

of various deposits to accept water (herein referred to as infiltration capacity)
directly affects the rate at which water can reach the water table, and also
has direct bearing on the potential of surface contaminants reaching ground
water supplies.

Task 13.3 calls for a review of existing soil data as an input for this task.
More pertinent information, however, has been presented in the section on
surficial geology. These deposits, be they sand and gravel, clay or a mixture
of the two, dictate to a large degree, the types of soil that will develop on
them. For this reason, the existing information on surficial geology is
considered more important for the purposes of this study.

Different types of overburden have previously been listed according to their
relative infiltration capacities. Of these materials, the sand and gravel
deposits are the significant sites of infiltration. It is important to know the
actual rate of recharge to the sand and gravel as these deposits represent
sources for . development of large supplies of good quality water.

In addition to recharge from precipitation, infiltration occurs alons stream
reaches where the water table lies below the level of the stream. In this
area, this condition normally results from the lowering of the water table
by pumping (induced infiltration). As soon as the water table drops below
stream level, water flows out of the stream into the ground. The normal
condition is just the opposite, Figure 13-7 shows this effect in the Niagara
Falls industrial area, where large amounts of water are pumped from wells
for cooling purposes and other industrial uses.

In addition to the Niagara Falls industrial area, induced infiltration probably
occurs in the vicinity of the public-supply wells of North Collins and East
Aurora. The potential is large for increasing ground water recharge by
induced infiltration wherever perennial streams cross sand and gravel
deposits.

Recharge to sand and gravel deposits, along with induced stream infiltration,
sets the upper limit of pumpage from them. If more is removed from storage
by pumping than is added by recharge, water supplies will dwindle and new
sources of supply may have to be found.

e
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of the different materials. Clays will accept water if they are dry and the
precipitation is light. As they become soaked, the clay particals swell
up, ecffectively sealing off the material to further infiltration.

Till in this area varies in clay content from about 50 percent in the
lowlands to about 30 percent in the southern uplands. The permeability
(and the infiltration capacity) is very low (less than 2.0 gpd per square foot)
resulting in a high degree of runoff.

Sand and gravel deposits, because of their high permeability, are
capable of accepting water readily. Surface runoff from these deposits is
very low.

2. EFFECTS OF RELIEF - Surface relief dictates to a large extent how
fast water will run off, the slower the runoff rate, the more time is available
for recharge. For example, runoff will be much higher for an area with a

30 percent slope than it will be for one with a 2 percent slope. Flatter

areas allow water to remain in one area longer, giving the soil a longer
time to accept it.

3. EFFECT OF VEGETAL COVER - The amount and type of vegetal cover
is important in the retention of water. Natural vegetation such as grass-
land and woodland are much more effective in retaining water for infil-
tration than is cropland. However, it is well known that certain types of
planting such as contour plowing and strip cropping, may increase the
ability of cropland to hold water and reduce surface runoff. Generally,
sparse or absent vegetation will result in a very high percentage of surface
runoff.

4. EFFECTS OF SURFACE STORAGE - A sharply defined drainage system
with few surface depressions, ponds, or swamps facilitates rapid removal
of water via surface runoff. Conversely, an area with a poor drainage
system and many surface storage depressions will have a relatively high
rate of infiltration.

Obviously, the above factors do not operate independently. A given area
must be assessed as to its runoff characteristics based on the combined
effects of all four factors. For example, a 30 percent slope underlain by
sand and gravel will probably produce less runoff than a 10 percent slope
underlain by clay. As an aid in arriving at an estimation of the amount of
runoff that can be expected in a given area, a table has been provided
(Table 13-3). This table may be used by utilizing the map of surficial
deposits, topographic maps, the land use map from tasks 6.3 and 6.4, and
a map of Significant Areas of Recharge and Runoff. It is intended as an
initial approach to be followed by a more quantitative assessment in the field
in those areas where potential problems are apparent. In the two-county
area, a high percentage of runoff can be expected in those areas underlain
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to the surface (swamps, ponds, {lood plains, areas characterized by springs
or seeps), (3) areas where the overburden cover is thin (see drift thickness
map of Erie County), and (4) areas where the prime source of water is
bedrock.

Sand and gravel does not have a high adsorptive capacity as does clay.
That is to say that clay and clay rich materials are much more efficient in
removing contaminants from the water than is sand and gravel. This is
partly a function of partical size and soil chemistry. Bedrock aquifers,
do not filter contaminants from water to any great degree.

In areas where surface runoff is typically high, the potential for ground
water pollution is low. A source of contamination at the surface, such as

a landfill, will leak pollutants in amounts directly related to the amounts of
water which pass through them. If permeability is low, less water will
pass through them, more adsorption will occur, and lower contaminant
levels will reach the ground water. Highly permeable areas then, are areas
most likely to transmit contaminants to the ground water. Conversely,
impermeable areas (underlain by clay) will not be likely to transmit
contaminants in large concentrations.

Use of the surface materials map, topographic maps and land use maps

will be useful in preliminary investigations. However, on-site evaluation
should proceed development in any area.
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Lockport water. This water seems to occur in two zones near the base of
the unit. DBrines have been located in two wells near the northern edge of
the Power Project reservoir. Chloride concentrations at these wells

are 123,000 mg/1 and 11,200 mg/1 respectively. As there is no source of
chloride in the area, this assumed to represent a localized, natural con-
dition of the ground water in the area. A high chloride content is also
present in two industrial wells near the Niagara River in Niagara Falls.

The Camillus Shale produces the poorest quality natural waters in the
region. Large amounts of gypsum (highly soluble) produce high sulfate
concentrations in the ground water.

The limestone unit produces natural waters with much the same charac-
teristics shown by the Lockport Dolomite. Dissolved Solid concentrations
are somewhat less than the Lockport however.

Ground water in Shale is generally of better quality than water from the
carbonate units but for the most part yields so little water to wells that it
is not exploited for large supplies of water.

Ground water with the lowest concentration of dissolved solids in the region
occurs in the surficial sand and gravel deposits (see map of surficial
deposits). Dissolved solids range from about 175 to 300 mg/1l. The chemical
quality of ground water in unconsolidated deposits is not easily portrayed

on maps because of its variability, particularly with depth. In general,
ground water at shallow depth is lower in dissolved solids than the under-
lying bedrock.

Figures 13-8, 13-9, 13-10, 13-11 indicate the concentrations of various
chemical constituants in ground water from bedrock units. These figures
are from the Erie-Niagara Basin Report on ground-water resources. As
such, only Erie County and the southern portion of Niagara County are
shown. Little data of this type is available for most of Niagara County.

GROUND WATER CONTAMINATION

1. WELL MONITORING RECORDS - One way in which ground water
contamination can be detected is through the use of monitoring wells.
Briefly defined, a monitoring well is one which is drilled into an aquifer
for the specific purpose of monitoring the quality of ground water. Water
samples taken from the ground water system are periodically analyzed

for contaminants and changes in the concentrations of these contaminations.
Results are recorded and used as indicators of what is happening to the
subsurface water. Exactly what contaminants are analyzed for depends upon
the specific purpose of the well. For example, water from a well drilled
to monitor gr und water quality in the vicinity of a municipal landfill

would be analyzed for constituants indicative of contaminants from that
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Municipal water systems which utilize ground water as their source of
supply are required by their respective county health departments to
periodically submit water samples for analysis. None of the municipal
ground water supplies currently show contamination of the ground water
in the vicinity of the well or wells.

2. AREAS OF EXISTING GROUND WATER CONTAM INATION - Potential
sources of ground water contamination in this region, in order of importance,
from the standpoint of extent are: septic tanks, landfill sites (both industrial
and municipal), industrial sludge pits, wastewater and water treatment

plant lagoons, waste stockpiles, road salting and use of fertilizers and
insecticides. Deep well disposal of wastes, although not presently practiced
in the region, can be a definite source of groundwater pollution. Two test
wells were drilled to test the feasibility of this type of disposal, one by
Bethlenem Steel in [Lackawanna, and one by Hooker in Niagara Falls. DEC

never issued permits for their use and, to the best of their knowledge, these
wells have never heen used.

a. Septic Tank Effluent - Sewage released from septic tanks and
leachfields is by far the most widespread cause of ground water contamin-
ation, as a large portion of the region is not sewered (LaSala, U.S5.G.S.,
1968; see map of present sewered areas). Contamination by septic tanks
1s usually of a local nature, with contamination appearing only on the lot
containing the source or an adjacent lot. The reason for this is that ground
water which is contaminated by septic tank effluent is a problem only if
the effluent reaches the well within a few hundred feet of the point of its
release. The bacteria count is reduced by travel through the ground and
the chemical concentration of the effluent is further reduced by dilution
and dispersion. According to the Erie County and Niagara County Health
Departments, wells showing contamination by sewage are at scattered
locations throughout the area. Most are in rural or suburban settings and
are affected by purely local sources; usually within 150 feet of the septic
tank causing the problem. General ground water contamination by septic
tank effluent is evidenced in a strip of land in Williamsville, east to Harris
Hill Road as reported by LaSala, 1968. Reasons for general contamination
of this sort are probably due to the lack of sufficient thicknesses of over-
burden. Effluent enters the bedrock (shale) soon after its release from
the leach field and is subject to very little filtration from that point on.
Moreover, fractured bedrock allows rapid migration of ground water,
and hence contaminants, so that a significantly large area may be affected.
In addition, because of the density of septic tanks in some areas, general
pollution of shallow ground water can be assumed to be occurring in all
unsewered communities (LaSala, 1968). This does not mean that all well
produce bad water. In most cases, the water is sufficiently cleansed
before reaching the wells. Fortunately, wells contaminated in this manner
are, at best, isolated in the bi-county area (see appendix E).
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The Niagara Falls area, in the vicinity of Niagara Recycling and
Newco, as well as along the Buffalo Avenue industrial district is suspected
of having large scale ground water contamination. Recent findings by the
Niagara County Health Department indicate that much of the contimination
associated with closed Hooker Chemical disposal sites is of the toxic-
chemical variety. The contaminated ground water eventually discharges
to the Niagara River above the Falls.

Similar contamination is suspected along certain portions of the
Lake Erie shoreline south of Buffalo where industrialization is prevalent.
No information is available to bear out this suspicion however.

The Village of Lewiston has experienced leachate problems at
an old landfill at the present "Artpark'' location. The ground-water problem
here is more of a local one as the groundwater in this vicinity discharges
almost immediately to the Niagara River. The nature of the contamination
is assumed to be consistent with that produced by industrial/commercial
landfills in general. High BOD, sulfates, chloride, and other so-called
"nutrients'' characterize this type of contamination. High concentrations
of many metals are probably also present.

The Niagara County Refuse Disposal District Landfill in Lockport
is also a suspected area of contamination as this site utilized parts of a
dolomite quarry. Sealing of the bottom is carried out but the sides remain
in contact with the refuse. The highly fractured nature of the dolomite
permits rapid transport of leachate to the saturated zone. '

In addition to the sites located on the map, contamination of
ground water can be expected to be occurring on a local scale in the
vicinity of all landfills in the two-county region. This suspecion is presented
without the aid of supportive data (none exists) in hopes that those directly
impacted individuals will initiate technical studies (monitoring, etc.) at
these sites. In the future, new landfill sites will be required to have
monitoring wells, but most of the existing facilities have none.

c. Industrial Sludge Pits - Those areas having industries which
dispose of sludges in pits, are probably experiencing ground water contamin-
ation. This is a known fact in the Niagara Falls area, and is likely to
be occurring in other portions of Niagara County and in areas south of
Buffalo.

d. Road Salting - This is a general ground water contamination problem
which becomes very pronounced during the early summer. Infiltrating
water following spring rains carries chloride ions into the ground. Natural
travel time of the water in the ground usually results in excess chloride
showing up in wells during late June and early July. Concentrations
rarely exceed the U.S. Public Health Service recommended limit of 250
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taminants than more clay-rich soils. Chemical fertilizers and insecticides
are used most heavily in the Towns of Eden, Collins, and Batavia, where
intensive farming is practiced. They are also used in most other agricul-
turally-oriented towns to varying degrees.
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Those residual waste disposal sites which are potentially most dangerous,
are in areas which utilize abandoned sand and gravel pits located in major
aquifers, and in no longer used stone quarries. Both conditions allow
rapid percolation of leachate to the water table. Equally as dangerous,
although harder to detect, are landfills which intersect the water table.
Effects resulting from the use of stone quarries may be reduced hy
sealing the site with two or more feet of clay. However, sealing the sides
of these excavations is nearly impossible due to their vertical nature.
Therefore, latteral migration of leachate may still occur.

The extent of contamination from residual waste disposal sites may be
diminished by its geologic location. Clay and till will tend to deep leachate
migration to a minimum, whereas sand and gravel will allow more rapid
transmittal of these contaminates. To avoid extensive text, the reader is
invited to review Task 14.3 (Residual Waste Disposal Practices) and the
accompanying map which locates all residual waste disposal sites. On

the map, the site number refers to the sites as described in the text of
14.3.

Those landfills which may pose the largest potential problems are (not
in order of significance):

.  Village of Akron (site 8). This site utilizes a depleated gravel
pit.

2. Town of Amherst Municipal Disposal Area (now closed, site 9).
A high ground water table exists here, and refuse is deposited
directly in standing water. Even through this, any many other
sites are closed, leachate generation still occurs.

3. Village of Angola and Town of Evans - William Fox Disposal Area
(site 10). There is a possibility of shallow bedrock (less than 20
feet of overburden) in this area. The overburden is till -
normally good for landfills but if insufficient thicknesses are
present contamination of ground water may occur if excavation
is within five feet of the bedrock surface.

4. Prochnal and Katra Disposal Area (site 11). Possibility of the
high ground water table within five feet of the base of the landfill
make this site a potential threat to ground-water quality.

5. Town of Eden (site 22). There is a possibility of a high ground
water table.

6. Village of Gowanda (site 26). Utilizes abandoned gravel pit. High
permeability soils and cover material allow rapid percalation of
leachate to the water table. Its isolation from major aquifers
by discontinuous clay deposits may limit large scale contamination.

o35
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DEEP WELL DISPOSAL

Bethlehem Steel and Hooker Chemical have each constructed a well for

the purpose of deep well disposal of wastes. Permits have not been issued
by DEC for their use, and there is no indication that the wells have actually
ever-been used for their designed purpose.
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2. not located on a flood plain or near a stream of any sort. Flood
plains are typically sand and gravel and have a high permeability.
Flooding may introduce large amounts of water to the site,
generating abnormally large volumes of leachate. The natural
direction of ground-water [low near streams causes it to dis-
charge to the stream. Therefore, contaminated ground water may,
in turn, contaminate the stream by the natural process of ground-
water discharge.

3. not be within five (5) feet of the high ground water table. This
measure will insure that the saturated zone will not interact
directly with the waste material in unlined facilities.

4. not be located in recharge areas of major aquifers. In these
areas the principal flow of water is downward. Contaminated waters
would readily enter the aquifer and become available to wells.

5. never be located in bedrock excavations. The fractured nature
of the bedrock in the area allows rapid transport of leachate with
little filtering effect. Moreover, the bottoms of all reported
excavations are below the water table and are in the saturated
zone. Sealing of the excavation for use as a disposal site is a
common method of preparing a bedrock excavation. This practice does
little good as the clay in this area contains large amounts of carbonate
minerals which are readily dissolved away.

6. have a low, continuous slope to keep water from ponding and
infiltrating on the surface of the landfill. Excessive slopes
should be avoided to lessen erosion potential of the cover material.
Slopes of 1-3% should be sufficient for these purposes.

7. have an availability of cover material well suited to the purpose.
It should be of low permeability and be easily compacted.

Obviously, finding a site which satisfies all of the above requirements is
difficult. Moreover, the percent of available land that meets these re-
quirements is very small in this area.”

Less suitable sites may be used for the purpose of disposal of wastes,
provided the engineering design of a site is such that possible effects on
ground water systems by the site are eliminated.

SITE DESIGN
The present state-of-the-art in landfill design for the purposes of ground-
water protection is best described in a technical paper by Giddings, 1977.

This paper covers the development of a landfill site in Pennsylvania, and
treats all phases of construction.
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The above measures will insure that leachate will not enter the

ground water system.

2. Monitoring System - A monitoring system composed of a number
of wells should also be a part of the overall design. This aspect of design

is treated in detail in Chapter IX and will therefore will not be presented

here.

3. Cover Material and General Operation of Disposal Site - This
aspect of land disposal operations is probably the easiest to control. By
issuing permits and conducting periodic gite inspections, it is not difficult
to control the operation of a waste disposal site. This is not as true when
dealing with private operations on private land (e.g., industries). In
this instance, much of the control becomes voluntary on the part of the
operator. All solid waste disposal sites are required to add cover material
daily, amounting to at least 6 inches of low permeability soil (such as
clay).

Adding of cover material is inapplicalbe in the case of sludge
pits, ponds, and lagoons. These sites can eliminate direct rainfall into
the site be coverage with some sort of camopy. Evaporation pits would
require, in addition, some mechanism by which sunlight could still reach

the pond surface.

The reader is invited to review the interim report for Task 14
(Residual Wastes) for a more detailed description of the sludge disposal

problem.

CLOSING OF EXISTING LAND DISPOSAL SITES

Those disposal sites which are known to be causing ground-water contam-
ination should be closed. Simply closing these sites, however, does not
remove their contaminating effects. Rainfall will continue to intercept
the site, and percolating ground waters may still intercept the bottom of
the site. The result is continued production of leachate.

Possible solutions to this problem would be to grade the surface of the
site and install drainage systems to remove water before it can infiltrate,
and in extreme cases where contamination has already occurred, the
installation of interception wells around the site. The use of interception
wells, which are pumped continuously to remove contaminated water
from around the site before it can migrate, is extremely expensive.
These wells set up a ground-water gradient toward the site from all

directions.
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MISCONCEPRTIONS CONCIRNING GROUND WATER

Misconception:

Fact:

Misconcention:

Fact:

Misconception:

Fact:

Misconception:

Fact:

Misconception:

Fact:

Misconception:

Fact:

Misconception:

Fact:

Ground water often occures in underground
lakes and rivers.

Bodies of ground water generally bear little
resemblance to surface water bodies.

Ground water is mysterious and occult,

Natural Laws control the occurrence and
movement of ground water and therefore
its behavior is predictable.

Water rushes so rapidly underground that its
presence can be detected by listening.

In most cases ground water flows only a
few feet per yecar.

Ground water removed from the earth is never
returned.

Ground water is a renewable resource.

Ground water migrates thousands of miles
through the earth.

Most ground water is replaced in the near
vicinity of its withdrawal.

Ground water is not a significant source
of supply.

The amount of ground water in storage
dwarfs our present surface supply.

There is no relationship between ground
water and surface water.

Ground water provides much of the flow of
streams; lakes and swamps are merely win-

dows in the water table.
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Misconception:

Fact:

Misconception:

Fact:

Misconception:

FFact:

Misconception:

FFact:

Misconception:

Fact:

Source:

The water table is falling throughout the
country.

Although in a few areas the water table has
declined significantly, in most places the
water table rises and falls with climatic
variations.

The water level in a well remains constant,

The water level must decline in the vicinity
of a pumping well.

Spring water is synonymous with exceptional
quality.

Springs are points where ground water is
discharging, but they are easily polluted.

All well water is naturally of drinkable
quality.

The natural mineralization of ground water
generally increases with depth; eventually a
point is reached where it is no longer potable
because of naturally-occurring minerals
dissolved from the rocks through which the
water flows,

Since ground water can't be seen, nothing is
happening to it,

We do not know the extent of ground water
pollution, but from available information we
know that the threat of its widespread
pollution is substantial.

A Manual of Laws, Regulations, and Institutions
for Control of Ground Water Pollution
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GLOSSARY oF GRCUND-WATER TERMS AND ABBREVIATIONS

USED IN THE TEXT OF THIS REPORT

SOURCE: LaSala, 1968, Ground-Water Resources of the

Erie-Niagara Basin, New York.

Term nr abhreviation

Definition

Altiti,de Bistance, n teet, above mean sed level.
Aquifer A tarmation, qroup of formatinns, ar pact of 8 formation that s water bearing.
ts Cubic feet per second.

lone ot depnression

The depression, rouanly cantcal «n shape, produced in a water table by pumping from a well,

Confining bed

One which, tecsuse of i1s positinn, and its impermeapility or low permeability reiative to
that of the aquifer, prevents nr retards the natural aischarge of water from the squifer
into adjacent formatinns,

bip

The angle between the bedding plane and the horizontal plane.

Urawoown

The vertical distance through which the water level in a well is lowered by pumping from
the well at a qiven rate.

anc

Lallons per day.

Lom

Gallnny per minute,

Grouno-water giszharne

Ciscnarte of water from the zone o' saturatinn, usually to streams or other surface-water
Lndies, put may ieclucde the oischarge from wells.

Graund-wdter recharqge

Water tnat i1s added to tne zone O( s5aturation,

Ground-water runot!

That part of the runnff which has passed into the ground, has become ground waters, and has
been discharaes 1nto a stream channel as spring or seepaqe water.

Head

Amaunt ot water pressure at a certain point. The amount of pressure 15 determined by the
height of the water over that point.

HvGraul. o fradient

JUNISUSNE SUSNIGHS S U

Pressure qradient. As applred to an aauifer 1t is the rate of change of pressure nead
per unit of distance of flow at a rqiven pornt and in a given direction,

Hyd enqge ofd

£ oyrannh showing level, fiow, velncity, or nther property of water with respect to time.

fmpermeal e

Hiving o (exture that does not perncl waler (o move through it perceptibly under the head
aciference usually found in sulisurtace water,

“_J:'al!va!nnr The flow ar movement nf water through the soil surface into the ground.

Infeltration capacity The ma»imun rate at which the snil, when in 8 qiven condition, can sbsorb faliing rain or
melling snow, .

Joint fractaure planes nr surfaces that divide rocks but over which there has been no visible
ey gpet

Mo M1t b, gallons per day.

Permea 1Tty (7] The rate ol Tlow of water in gallons 8 day (gpd] through 8 cross section ol T square toot

(coeff cient of) under a hydraulic qradient nf 100 percent at a temperature of 60°F,

Porosity The ratin of the agyreqate volume of pore spaces 1n a rock or soil to its total volume.
tt rs usually stated as a percentage. (Porosity is equal to the sum of the specific
yiela and the specific retentinn.)

Safe yielo The rate at whi:ch water can be withdrawn from an aquifer without depleting the supply to

such an extent that continued withdrawal at this rate is harmful to the aquifer itself,
or to the quality of the water, or 15 not economically feasible. In practice, the safe
vield is equai to or less than the mean annual recharge to the aquifer.

Screen loss
{of a well!

That part of the drawdown in a pumping well that may be attributed to the restriction to
free flow of water through the screen and the material immediately surrounding the screen.

Sail (zone)

A tayer of loose earthy material, approximately parallel to the land surface, which has
heen so modified and acted upon by physical, chemical, and biological agents that it
will support plant qrowth.

Soec g capacity
(af a well)

The ratio ol the yieid of a well 1o the draudown of water tevel in the weil at a given
_pumping rate; qenerally expressed in qallons per minute per foot of drawdown.

Static level
(Hydrnstatic level)

That level which, for a given point “in an aquifer, passes through the top of a column of
water that can be supparted by the hydrostatic pressure of the water at that point.
Corresponds to the water table or piezometric surface under static conditions.

Storage (S)
{coefticrent of)

The volume of water in cubic feet released {rom storage in each vertical column of an
aquifer having a base | fool sauare when the water table or other piezometric surface
declines | faot. (This is approximately equal to the specific yield for non-artesian
aquiters.)

Stream tof i ltrat von

The flow or movement of water through the bed of a stream into the underlying material

Transmrssibility +71)
(coefficient of)

The rate of 1low of water in gallons per day through a section of aquifer | fool wide and
having a height equal to the saturated thickness of the aquifer, under a hydraulic
qradient of 100 percent, and at a temperature of 60°F. The coefficient of transmissi=
bility is equal to the coefficient of permeability times the saturated thickness of
the aquifer.

Water taple

The upper surface of a zone of saturation.

lone of aeration

The zone nhelween the water table and the land surface in which the pore spaces of the
rocks are not all filled (except temporarily) with water.

Zone of saturation

The zone in which the pore spaces of rocks are satursted with water under hydrostatic
pressure,
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APPENDIX E

Summary of Areas Reporting Community Sewage Problems



Summary of the Areas Reporting Chmmunity Sewage Problems
SOURCE: Erie County Department of Fnvironmental Quality

* In unsewered communities, these problems are assumed to be due to faulty
septic system operation.

. Highland Acres area on South Piark Avenue - Town of Hamburg

o

Clifton Heights area along Lake Shore Road - Town of Hamburg
3. Pinechurst area along the Lake Shore Road - Town of Hamburg
4. Lakeview area - Town of Hamburg

5. Village of Farnham - Town of Brant

L. Eden Valley area - Town of Eden

7. Hamlet of Eden on Route 62 - Town of Eden

8. Hamlet of East Eden on the East Eden Road - Town of Eden
Y, Grandview arca along McKinley Parkway - Town of Hambury
10. HHamlet of North Boston

l1. Hamlet of Patchin

12. Hamiet of Boston

13, Hamlet of New Oregon - Town of North Collins

4. Hamlet of Lawtons - Town of North Collins

15. Hamlet of Collins - Town of Collins

16. Hamlet of Collins Center - Town of Collins

17. Hamlet of Colden - Town of Colden

18. Hamlet of Glenwood - Town of Colden

9.Hamlet of Holland - Town of Holland

°0. Hamlet of South Wales - Town of Wales

21. Castle Hill - Glenridge area - Town of Aurora

2. Hamlet of Wales Center - Town of Wales
w1



Hamlet

Hamlet

Hamlet

Hamlet

Haemlet

Hamlet

Hamlet

FHamlet

of Porterville ~ Town of Aurora

of Marilla - Town of iMarilla

of Springbrook - Town of }Elrr‘faé

of Elma - Town of Elma

of Bowmansville - Town of Lancaster
of Millgrove - Town of Alden

of Clarence - Town of Clarence

of Clarence Center - Town of Clarence

ifarris Hill arca - Town of Clarcence

Draudt Subdivision - Town of Hamburg

Windover [Heights - Town of Hamburg

Bascline and Whitehaven Roads - Grand Island

Mill Strecet - Town of Amherst



BIBLIOGRAPIY

Buehler and Tesmer, 1963, Geology of Firie County, New York. Buffalo
Society Nat. Sci. Bull. vol. 21, no. 3.

Camp, Dresser, and McKee, Inc., 1972. Comprehensive Solid Waste
Study for Erie and Niagara Counties, New York: New York State DEC,
and Erie and Niagara Counties Regional Planning Board Project No.
CSWP-14.

Coates, D.R., 1966. Dase-flow Characteristics of Streams in the Glaciated
Appalachian Plateau: Proccedings of 47th Ann. Mtg. of Am. Geophysical
Union, Apr. 19-22.

Erdman, Anthony Associates, 1975. Wyoming County Solid Waste Management
Study: Wyoming County Solid Waste Committee and New York State
Department of Environmental Conservation Report CSWP-28.

Feth, J.I. and others, 1965. Preliminary Map of the Conterminous United
States Showing Depth to and Quality of Shallowest Ground Water Containing
More than 100 ppm Dissolved Solids: U.S. Geological Survey Atlas
HS-199.

Geswein, Alan J., 1975. liners for Land Disposal Sites: An Assessment:
U.S. Environmental Protection Agency Report, EPA-530/SW/137, 66pp.

Giddings, M.T. Jr., 1977. The Lycoming County, Pennsylvania Sanitary
Landfill: State-of-Art in Ground Water Protection: Ground Water,
vol. 15, no. 1, p. 5-14.

Johnson Nat'l Drillers Jour., 1953. Ground-Water Resources - Large Cities
and Industrial Areas: Johnson Nat'l Drillers Jour. v. 25, no. 4, lp.

Johnston, R.II., 1962. Water-Bearing Characteristics of the Lockport
Dolomite Near Niagara Falls, New York: U.S. Geological Survey Prof.
Paper 450-C. ‘

, 1964. Ground Water in the Niagara Falls Area, New York:
New York Water Resources Committee Bull. GW-53.

Kazmann, R.G., 1976. Some Technical Considerations in Ground-Water
Monitoring. Ground Water, vol. 14, no. 5, pp. 339-342.

Kreidler, W.L., 1957. The Occurrence of Silvrian Salt in New York State:
New York State Mus. and Sci. Service Bull. 361.

LaSala, A.M. Jr., 1967. New Approaches to Water-Resources Investigations
in Upstate New York: Ground Water, vol. 5, no. 4, p. 6-11.



, 1968, Ground-Water Resources of the Erie-Niagara Basin,
New York: Erie-Niagara Basin Regional Water Resources Planning
Report ENB-3.

Lehr, J.I1., et. al., 1976. A Manual of Laws, Regulations, and Institutions
for Control of Ground Water Pollution: U.S. Environmental Protection
Agency Report 440/9-76-006.

McKee and Wolf, 1963. Water Quality Criteria. California State Water
Resources Control Board Pub. 3-A. Reprinted Dec. 1971.

Pfannkuch, 1. O., and B.A. l.abno, 1976, Design and Optimization of Ground-
Water Monitoring Networks for Pollution Studies: Ground Water, vol. 14,
no. 6, pp. 455-462.

Reck, C.W., 1952, Water Resources of the Buffalo-Niagara FFalls Region:
. 5. Geol. Survey Cir. 173, 26 p.

Richard, J.K., 1976. Characterization of a Bedrock Aquifer, Harpswell,
Maine: UUnpublish Masters Thesis, The Ohio State University.

U.S. Environmental Protection Agency, 1976. Waste Disposal Practices
and Their Effects on Ground Water - Draft: Report to Congress.

U.S. Geol. Survey, 1964. Geological Research, 1964: U.S. Geol. Survey
Prof. Paper 501-A.

(1.S. Pub. [{ealth Ser., 1964, Municipal Water I'acilities, 1963 Inventory,
a Cooperative State-I"ederal Report: U.S. Public flealth Ser. Pub. 775
(revised), vol. 2, pp. 41-110.

Wehran Engineering Corp., and Geraghty and Miller, Inc., 1976. Procedures
Manual for Minotoring Solid Waste Disposal Sites: U.S. Environmental
Protection Agency, Contract Number 68-01-3210.



ADDENDUM




ADDENDUM TO REPORT NO, 13
GROUNDWATER PROBLEMS/ANALYSIS

Review of Report 12, by the Environmental Protection Agency, New York State
Department of Environmental Conservation and interested public has produced
various comments, This addendum makes changes in the text to reflect these

comments.

Page 13-5, paragraph 1, second sentence. This sentence should be removed and
replaced by:

"Still larger supplies probably could be pumped from abandoned gypsum
mines near Akron and Clarence Center.

Page 13-7, paragraph 3, third line. The word 'termendous'' should read
""tremendous''.

Page 13-26, paragraph 4, last line. The first word in this line should read
“capital'.

Page 13-27, paragraph 2, fourth line. The word ''partical' should read ''particle'’.
Page 13-30, paragraph 2, third sentence. This sentence should read:

"When this information is limited or not available, the identification of areas
with contaminated groundwater becomes difficult. "

Page 13-30, paragraph 3, third line. It should be noted that Chem-trol Pollution
Services, Inc., maintains four monitoring wells in the vicinity of their hazardous
waste disposal facility, not three as reported in the text.

Page 13-30, paragraph 4, the last line. This line should be removed and replaced
by the following:

""A variety of parameters have been required by New York State Department
of Environmental Conservation for groundwater monitoring, including heavy
metals and toxic substances such as Chlorinated Hydrocarbons. "

Page 13-31, paragraph 3, line eight. Change the second ''the'" in this sentence to ''a'.

Page 13-31, paragraph 3, sixth line from the bottom. The third and fourth last
sentences in this paragraph should be replaced by:

"In addition, because of the density of septic tanks in some areas, general
pollution of shallow groundwater can be assumed to be occurring in all of
these unsewered communities (LaSala, 1968). This does not mean that all
wells produce bad water. "
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Page 13-32, paragraph 1, second sentence. This sentence should be deleted and
replaced by the following text:

"Properly designed and maintained septic systems and wells will significantly
reduce the potential for contamination of water supplies if the material in .nich
the septic systems are constructed is suitable. "

Page 13-32, paragraph 2. Replace the last sentence with the following text:
""The nitrogen compounds contained in septic tank effluent oxidize to nitrate
in the ground. Due to the lack of groundwater monitoring data, it is not
possible to determine the impact of nitrate on groundwater quality or its
suitability for drinking water use. '

Page 13-32, the last line on the page. The last line should be changed to read:
"supplies if contamination is occurring. "

Page 13-33, paragraph 4, the second line. Change ''utilized'' to read "utilizes'.

Page 13-37, paragraph 2, the second line. Change the second last word to read
"keep''.

Page 13-38, item 12, fourth line. Change the word "if" to read'in''.
Page 13-40, paragraph 3, fifth line. Change the word ''choozing' to read ''choosing''.

Page 13-42, paragraph 1, third line. Insert the word "of'' before the word
"contaminating'',

Page 13-43, paragraph 4, third line. Change the word '"camopy'’ to read ''canopy''.

Page 13-43, paragraph 5. This paragraph should be deleted and the following
inserted in its place:

"The reader is invited to review Report’'l4 (Residual Waste Problems /Analysis)
for a more detailed description of the sludge disposal problem. "

Page 13-48, paragraph 4, first sentence. That part of the sentence enclosed in
parenthesis should be deleted.

Page 13-49, item 2, fourth line. The word 'larger'' should replace the word
"layer''.

Ad-2
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REVISED, DISFOSE O0OF FPREVIOUS COFIES

10/03/1986 McClanahan 00195
MEDIAN ELEMENTAL COMPOSITION OF SOILS

MAIINUN CONCENTRATION Cﬂg%&ggﬂthﬂN % SOILS

ELERENT REPORTED AT SITE TYPICAL MEDIAN SOURCE

8g/kq (ppa) ag/kq (ppa) ag/kg (ppal
alusinua Rl 10,000 - 300,000 71,000 | I
antisony  Sb 0.2 - 150 b 1,2,3 & 4
arsenic As 0.1~ 194 i 5
bariua Ba 100 - 3,000 S00 {
beryllius Be 0.01 - 4b 0.3 |
boran B 2-7210 20 1
brosine Br { - 110 10 |
cadaiua Cd 0.0 -7 0.5 b
calciua Ca { 130 - 500,000 24,000 { and 7
chiorine €l g - 1,800 100 1
chrosiua  Cr 3 - 3,000 100 b
cobalt  Co 0.05 - b 8 1
copper Cu 2-230 30 )|
tlourine F 6 - 7070 270 3
galliua 6a 2-100 20 i
gersanius e 0.1-30 1 !
iron Fe 100 - 550,000 40,000 1 and 5
lanthanus  La 2 - 180 40 |
lead Pb { 1 - 888 29 5
sagnesiuan Mg 400 - 9,000 3,000 {
sancicase M 20 - 18,300 1,000 I, 56
sericc Ky 0.01 - 4.b 0.098 S
solyscarua Mo 0.1 - 40 2 { and &
nicze; Ni 0.1-1,530 . 30 -1 and §
phospa.r.s P 35 - 5,300 800 |
potass-:y K 80 - 39,000 14,000 1
rubic..a  Rb 20 - 1,000 150 |
scanc:ia St 5-93 1 i
selenius  Se 0.1 -138 0.4 { and &
silicon Si 250,000 - 410,000 330,000 1
silver &g d.o1 -8 0.4 s
sodiun Na 150 - 25,000 5,000 1
strontius  Sr ¢ 3-3500 378 s,
sulfur 5 30 - 1,400 700 1
thallivm Ti 0.1 - 0.8 0.2 {
thorius Th 2-13 9 8
tin Sn 1 =200 10 1 and &
titaniua Ti 150 - 23,000 3,000 »
tungsten M 0.5 - 83 1.3 1
vanadiua ¥ 3 - 500 100 1, 6 &7
yttriue Y ¢ 10 - 200 40 1and 7
zine In 1 - 2,000 90 1 and 3
zirconive  Ir 60 - 2,000 400 i
1. Bowen, H. J. M., Environsental Chesistry of the Elesents. Academic Press, New York. 1979,

2. Ragaini, R. C., et al., "Environsental Trace Contasination in Kellog Idaho Near Lead Seelting
Comples.® Envir_Sci_and_Technol 11 773-780 1977

3. lisk, D. J., *Trace Netals in Soils, Plants, and Anisals.® Adv_Aqron 24 267-311, 1972,

4. ‘Geochesistry of Sowe Rocks, Soil, Plant and Vegetables in the Contersinous United States®,
Geological Survey Professionsl Paper 574 F 1973

S. Ure, A. M., et al., “Elesental Constituents if Soils® Environsental Cheaistry, Vol 2, pp 94-204 od
H 3. n. Bowen, Royal Society of Chesistry, Burlinghouse, Condon, 0.K."T983.

Marsh, Paul B., Kla, Joanne M., Land Treatsent of Harardous Iast:ga Agricultural
4

b. Parr, Jines F. ryland, Noyes
]

Environsental Juality Institute, Agricultural Research Service, 0SDA, Belfsville,
Data Corporation, Park Ridge, New Jersey, 1983.

7. Shaklette, H. T., et al., Eleaental Cosposition of Surficial Material in the Contersinous United
States, USES Protessions Paper S74=071971C

-

8. Lechler, T, J., et al., *Major and Tr. e Metal Analrsis of 12 Reference Soils by Inductively Coupled
Plasaa-htomc Farssion Spectrometry.® Soi! Science 130 238-241, 1980,
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SAMPLING DATE:  5/24/88

EPA CASE NO.: 9652 LAB: INDUSTRIAL CORROSION MGMT.

VOLATILES i
Sawple 1D No.
Traffic Repcrt No,
Matrix

Units

Dilution Factor
Percent Moisture

BT108

oIt

ug/kg
.9%
17

INYFH-51{DUP) NYFH-57

BT13t
SOIL
ug/kg
.%
16

NYFH-52
BT11Y
S0IL
ug/kg

.98

3t

NYFH-G3 (MG/MSD)

BT112
SOIL

ug/kg
.9%
3t

NYFH-54
BT113
SOIL
ug/kg

1
29

NYFH-S5
BT114
SOIL
ug/kg

37

NYFH-RINI  NYFH-TBLK!
BTI3R BT133
WATER WATER
ug/L ug/L

1

|

!

1

1

i
Chloromethare I
Bromomethane |
Vinyl Chloride i
Chloroethare §
Methylene Chioride !
Acetone {
Carbon Disulfide i
{, 1-Dichloroethene |
1, 1-Dichloroethane §
Trans-1,2-Dichloroethene (total) i
Chlorofora ]
1, 2-Dichloroethane |
2-Butanone 1
1,1, 1-Trichlorcethane i
Carbon Tetrachloride 1
Vinyl Acetate i
Browodichloromethane I
1, &-Dichlorcpropane !
cis-1,3-Dichloropropene 1
Trichloroethene J
Dibromochloromethane |
1,1,2-Trichloroethane |
Benzene 1
trans-1, 3-Dichloropropene 1
Bromofore i
4-Methyl-2-Pent anone !
2-Hexanone l
Tetrachloroethene 1
Toluene {
1,1,2,2-Tetrachloroethane 1
Chlorobenzene {
Ethylbenzene 1
Styrene 1
tylenes (Total) 1

NOTES:

Blank space - compound analyzed for but
not detected

B - compound found in lab blank as well as
sasple, indicates possible/probable
blank contamination

E - estimated value

J - estimated value, compound present
below CRIL but ahove TDR

R - analysis did not pass EPA 0A/0C

N ~ Presumptive evidence of the presence
of a compound, but can't be identified

NR - analysis not required

Detection limits elevated if Dilution

23

5800 E 3600 E
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SAMe INy UATE:  o/carbB
EPRY CASE NO.: 9652 LAB: INDUSTRIAL CORRDSION MGMT,

GEMI-VOLATILES 1

Sample ID Ne. INYFH-G1 (DUF) NYFH-57  NYFH-52  NYFH-G3(MG/MSD)  NYFH-S4  NYFH-S5  NYFH-RINI  NYFH-TELKI
Traffic Report No. BT108 BT131 BT BT112 BT113 BTi14 BT13¢ BT133
Matrix SOIL SOIL S0IL SOIL S0iL S0IL WATER HATER
Units ug/kg ug/kg ug/ky ug/ky ug/kyg ug/kg ug/L ug/L
Dilution Facter | 1 1 1 1 i { N/A
Percent Moisture 17 16 3t 31 23 37 - N/R

1
|
!
i
i
|
Phencl 1 680
bis(@-Chleroethyllether |
2-Chlorephenol !
f, 3-Dichlorcbenzene |
{, 4-Dichlorobernzene !
Benzyl alcohol |
1,2-Dichlorobenzene |
2-Methylphenol !
bis{2-Chloroisopropyl)ether |
A-Methylphenol i
N-Nitreso-di-n-dipropylamine |
Hexachlorcethane l
Nitrobenzene I
Tsophorore 1
2-Nitrophenol !
2, 4-Dimethylphenol 1
Benzoic arid 1
bis(2-Chloroethoxy)methane |
2, 4-Dichlorophencl !
1,2,4-Trichlorcbenzene t
Naphthalene I AS0 460 J J J J
A-Chlorcaniline i
Hexachlorcbutadiene |
4-Chloro-3-Methylphenol \
2-Methylnaphthalene 1
Hexachlorocyclopertadiene |
2,4,6-Trichlorophenol 1
2,4, 5-Trichlorephenol |
2-Chloronaphthalene |
2-Nitroaniline i
Dimethylphthalate }
Acenaphthylene 1
2,6-Dinitretoluene 1
3-Nitroaniline |
ficenaphthene !
2, 4-Dinitrophencl 1
4-Nitrophenol i
Dibenzofuran I
2, 4-Dinitrctcluene 1
Diethylphthalate 1
4-Chlorophenyl-phenyl ether |
Fluorene |
A-Nitroaniline 1
A, b-Dinitro-2-methylphenol 1
N-nitrosediphenylamine 1
A-Bromophenyl-phenyl ether i
Hexachlorcbenzene I

670 740 ] J 0

EEXEEFEXEEEEEEXEEXEEEFEIFREFTFTRESSSETEERIFTELETE EXEEZFES




Tpna.  6a-ggo3. 77
SAwLivo DATE: /B8
EPA CASE NO.: 9652 LAB: INDUSTRIAL CORROSION MGMT,

SEMI-VOLATILES !

Sample 1D No. INYFH-G1 (DUP) NYFH-S7  NYFH-52  NYFH-53(MG/MSD} NYFH-G4

Traffic Report No. ! BT108 BT{31 BT
SOIL SoIL S01L
ug/ky ug/kyg ug/hg

Matrix

tnits

Dilution Factor
Percent Moisture

1 1 {
17 16 3t

BT112 BT113
SoIL SOIL
ug/kg ug/kg
! 1
kil 23

NYFH-55  NYFH-RIN]

BT114
SOiL
ug/kg
1
37

BT132

WATER

ug/L
!

NYFH-TBLK!
BT133
WATER
ug/L

N/R
N/A

Pentachlorophenol
Phenanthrene
fnthracene
Di-n-butylphthalate
Fluoranthene

1
1
1
1
i
!
| A50 A5 J
t
!
i
Pyrene 1
Butylbenzylphthalate I
3,3'-Dichlorobenzidine 1
Benzo(a) anthracene i
Chrysene i
bis{2-Ethylhexyl) phthalate ]
Di-n~octylphthalate i
Benzo(b) fluoranthene i
Benzo (k) fluoranthene |
Benzola)pyrene i
Indeno (1,2, 3-cd) pyrene 1
Dibenzia, h)anthracene i
Benzo (g, h, i)perylene i

480
55 ‘560 J

NOTES:

Blank space - compound analyzed for but
not detected

B - compourd fourd in lab blank as well as
sanple, indicates possible/probable
blank contamination

E - estimated value

J - estimated value, compound present
below CRIL but above IDL

R - analysis did not pass EPR QA/0C

N - Presumptive evidence of the presence
of a compound, but can't be identified

NR - analysis not required

Detection limits elevated if Dilution

Factor }1 and/or percent meisture YOX

600
600 630 540

760 740 680

450 510

™ E
680 E
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SAMEL v TE: srcarod

EPR CASE NO.: 9652 LAB: INDUSTRIA CORROSION MGMT.

PESTICIDES i

Sample 1D Na. INYFH-S1{DP) NYFH-S7 NYFH-52  NYFH-53(MS/MSD) NYFH-54 NYFH-85  NYFH-RIN! NYFH-TBLKI
Traffic Repert No. BT108 BT131 BT111 BT112 BT113 BT114 BT132 BT133
Matrix SOIL SOIL SOIL S01L SoIL SoIL WATER WATER
Units ug/kg ug/ky ug/kg ug/kg ug/kg ug/kg ug/l ug/L
Dilution Factor i 1 5 i 1 1 t N/R
Percent Meisture 17 16 3 3 23 37 - N/R

1

|

1

l

1

i
alpha-BHC !
beta-BHC !
delta-BHC i
gamma-BHC {Lindane) i
Heptachlor |
Aldrin !
Heptachlor epoxide 1
Endosul fan 1 |
Dieldrin [
4, 4'-DDE |
Endrin f
Erdosul fan |
A A"-DDD 1
Erdesulfan sulfate i
4,4'-p07 I
Methoxychlor |
Endrin ketone !
alpha-Chlordare !
gamma-Chlordane !
Toxaphene !
Aroclor-1016 |
Aroclor-1221 I
firoclor-1232 1
froclor-1242 {
firoclor-1248 )
froclor-1254 1
Aroclor-1260 [

1

43

I EEE R R R R E E R R R R EE R EEEEEE R R

NOTES:

Blank space - compound analyzed for but
not detected

B - compound found in lab blank as well as
sample, indicates possible/probable
blank contamination

E - estimated value

J - estimated value, compound present
below CREAL but above IDL

R - amalysis did not pass EPA BA/QC

N - Presusptive evidence of the presence
of a compound, but can't be identified

NR - analysis not required

Detection limits elevated if Dilution

Factor )1 and/or percent moisture )0%
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STANDARD OPERATING PROCEDURE Page F—ai_3)
Date: Nov. 6, 947 (
‘ Number: Hw=4 :
Title: Attachment 2 -~ CLP Data Assessment Checklist Revigion: 3

(GC and GC/MS Analysis)
PART 1I: MMB Review -~ TQTAL REVIEW

case ¢_pE 2 LB =S T C/Y) s Lrpest Stee/

—————

19.0 Conclusions: (NOTE: Reviewers must red-line unacceptable data on sample data
(FORM 1) sheets; red-line data does not imply the compound is not present).
Only the MMB reviewer has the authority to red-line unacceptable data. The
letter J indicates an estinmared value. 1In addition to the two definitions stated
in the contract it also implies that the anslyte is present but the quantitative
value contains an unspecified deg.ee of error. If an accurate quantity is desired,
resampling/analysis is recommended.

19.1 Data Assessment / S

MWWW ol (e o {aa/mm)waé o) s

2 sz mples,

JMM@&&Z’&&-@%///M o toira
&ﬁ%@@éﬁﬁm{f/fd Mo 3l JWM

19.2 Contract Problems/Non-compliance

U ——
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SRR AR LT oY

Raviewer's Signature: W /ééw%/ﬂ“/' Date: /0/3/4:{
Verified By: _ﬁp /%L&LZ/OMM—-—' ﬁt.z ///9/CFOP
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b Tlanrizn 53-W8-200
1162 Route 10

Randotiph, N7 07363

201-534-2330
FAX #201-534-

taga #: 3272

Ian o BT133

Req.on .

Iap

3T 3TI14
BTU11 ET 31
BT112 BT132
BT1i: 3T133

Case Marr3tive

Release of the data contained 1n this hardcopy data package and in the
computer-readable data -ubmitted on flcppy diskette has been author:ed
by the Labaratory Manager or hic designee, as ver:fied by the fo.iswing

Rxcha Levino Date
Laboratory Manager

Extractions

The pH of water sample BT132 was 2.49. This sample was extracted for
hoth ABM and Pesticide/PCBs on Zaturday 37:3/88. Zlnce we ware unible
to contact a3 OPO for resolution without exceeding the sampie holding
time, the techniciran adjusted the sample to a neutral pH with 1ON NaOH

and proceeded with the e¢xtraction. The OPC was notified on Moaday
€,31/889.

Volatiles

Water sample BT132 was used 3s 3 matrix spilke/matrix spike duplicate.
Due to the high level of acetone (5800 ppb) this sample was reanalyzed
at a8 50 times dilution. The matrix spike and matrix spike duplicate
were also analyzed both T¢raight 224 at a S5O t:mes dilut:ion.

Pesticides/PCBs

1. Arochlor 1254 patternc were detected or suspected on several of the
chromatograms. Therefors. 3iter the extracts were run on the primary
and confirmation columns, the extracts were subjected to an acid
clean-up and run as ZZZZZ samples i1n the same confirmation sequence.
The arcchlor pattern i1mmerged clearly on three of the samples (BT108,
BTI111l, and BT131). CopLes of these chromatograms are included for your
tnformation.

Values reported were calculated to 1254 from primary column
results. Calculations based an the cleaned-up samples on the
cenflrrmatory column are somewhat lower.



493 Arlca.or Llid4

Primary confirm. (<. 23n0-4p)
BT108 150 116
gTLil 290 106
BT131 110 97
Te o wypilooe oorad othat fthe drochior pattern of the cleaned-up extricts
resemcis Ar:caior IS0 4 well 33 Arachlor 1254

Tl ore2tent Sotoms of ETICS e 2.2% 2n othe coanfirmitian run whiln
hec oo met Criteriy When *“his 2x%ract was acid <leaned ind run
{sample nJimcter 23 oo Form 3EY the DBC % d:ifference was 2.0%. Alth:.gh
=he computar £lagged this value 3s out, i1t would zeam that :t does meet
the criterta of "not to axceed 2.0%"

3. We believe that the OBC retention time shift on BT!22M3 3nd

BT13IMSD on the <onfirmation column was due to co-elut:ng matrix
taverference rather than an i1nstrumental problem for the foilowing
r-372n2: a1 the zZample:z 1mmediately before and after these chawed no
shift at all and anaiyt:r.3al conditions did not change. b) DBC
recover.es <“j::ulated from these runs are 300% and 340% i1ndicst:.ag the
presenz2 9f a <c-eluting compound.

4. On sample BT114, DOT was calied a¢ a3 "hit" siace 3 frik appeared in
the windecws of both co:umns. We 40 not, however, believe this Campou:id
13 =rec2nt 1 the sazpi2 siace the calculated concentration lcovelis fraa

the two dissimilar columns are vastly different, 207PGC for SP225C/2401
and 444PG for OV-1.

5. On the GC primary column SP2250/2401, Endrin Ketone coelutes with
DBC.

6. On the GC confirmation column OV-1, Endrin Aldehyde coelutes with
4,4'0DDD and hreakdown was therefore reported oa Form VITI Pest-1 iz
combined.

Semivolatiles

1. Di-n-butyl phthalate was detected 1n BT132MS, BT132MSD, BT11IMS,
ind BT112MSD. Di-n-butyl phthalate 1s a compound in our spike which (3
purchased as a spiking mixture from Supelco (although Di-n-butyl
phthalate 15 not 3 specified matrix spike compound in the SOW).

2. When samples BT112, BT112MSD, and BT114 were first analyzed the
tnternal standard areas were not within QC limits. Corrective action
was taken which included clipping the column and replacing the inlet
liner. All three of the samplec were then reanalyzed. The tnternal
standard areas agaitn did not meet QC limits, indicating a matrix
interference problem. Both sets of data have been submitted.
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Matrix:
Sample wt/vol:
Level:
Y% Moisture: not dec.

T lumns

1A

VOLATILE ORGANICS AMALYSIS DATA SHEET

Lab Name: ICM Contracts
Code: ICM Case No.: 3652 SAS No.:
(soil/water) SOIL

£8-W8-004€

EFA SAMFLE NO.

m
—
[
be
D

SDE No. s BTLOS

Lab Sample ID:

S (g/mbL) & Lab File ID: RZ2Z0
(low/med)y LOW Date Received: 5S/25/38
17. Date Analyrzed: &/ 4/28
(pack/cap) PACH Dilution Factaor: .36

CONCENTRATION UNITS:

CAS NO. COMPOUND cug/bl or uwg/MRy UGR/ZKG ]
74-87-3-——=———— Chloromethane __ H 12, ty :
74=83~Y=——=——=Bromomethane________________ ! 1z, U !
75-01—-F——mmmm Vinyl Chloride__ ' 2. 'y !
75-00=-3=——m——— Chlovroethane_ ! P
75-09-2-————~—— Methylene Chloride__ ! &. ‘U {
67 ~Ed—] mmmmmmm Acetone ___ ! 26. T
75-18-0———=——~ Carbon Disulfide_ : €. 'y !
75-385—d4-——m——— 1,1-Dichloroethene________ __ H &. U
75-24-3-~~~~~-1,1-Dichlarcethane____________ H &. U
S40-59-0——————— l,A—D1|h1urnethene (totald__i &. ‘U :
E7~EE6-3——————— Chlewosform_ ' &. ‘y !

107-06-2-—~———— 1,2-Dichlorcethane__ __ ______ } &. 'y |
78-923-3-—~~—=—=2-Butancne__________________ ] 12, uy
71-85-6——————— 1,1,1-Trichloroethane ____ _ _ H &. ty
S96-23-5-—————— Carbon Tetrachloride___ _____ H E. 'y :
108-05-4-—————— Vinyl Acetate ____ __ _ _ ______ ; 12, U !
7527 —d——— Bromodichloromethane_ H E. 'y ‘
78-87-5~—————— 1,2-Dichlaropropane ____ ____ i = Ty !
10061-01-5————m~— cig—-1,3-Dichloroprapene ____| 6. tu i
73-Q1-6~——-——~ Trichloroethene ____ _ . ___ : &. U
184-48-1~—~———— Dibromochloromethane__ H E. u :
73-00-F~———m—~ 1,1,2-Trichloroethane ___ __ _ ! €. U
71-43-2-——~——~=~ Benzene __ _ ] &. i8] !
10061 ~-02-6~—————~ trans—-1,3-Dichloropropene __ 1 &. U !
7E5-28-2-—~———— Bramoform __ ' &. S| '
108-10-1~——~—~~d4-Methyl -2~Pentancne__ __ __ __ ! 12. U '
91 -78-6——~———=2—Hexanone____ o t 12. tu i
127-18-4————=—— Tetrachlorcethene _______ ___ H &. U '
79-34-85-—————— 1,1,2,2-Tetrachloroethane __| &. ‘U i
108-88=3mmumue Toliene o~ ! by 2l
108-FO~T ~—mmemm Chlorabenzene ______________ ! 6. U !
100-41-4——amm—m Ethylbenzene______ oo ! €. iy 1
10042 ~5——a———— Styrene : &. ] :
1330-20-7-——~——~ Xylene (totald__ o } 6. U ;

i o (— —— " vt o — > " " WA o —_ S o T Y S Y " S o — " b (- T S S S - S T T " " " — (" S o e S W o o o

FORM I VOA1

1/87 Fev.



‘ 1A EFA SAMFLE NO.

VOLATILE ORISANICS ANALYSIS DATA SHEET

.o Name: 1M Contract: €8-WB-004€

Lab code: ICM: Case Nmo.: 3652 SAS No.: SDE Ne. s BT108
a

atrix: (soil/water) SOIL Lab Sample ID:

Gample wt/vol: 5. tag/mby 3 Lab File ID: B2Z23

(low/med) LOW Date Received: S/25/829

Ku

—

Moisture: not dec. 16. . Date Analyzed: &/ 4/82

CONCENTRATION UNITS:

i; ums: (pack/coap) FPACE Diluticn Factor: .96

TAS NO. COMFOUMD (ug/L or uwg/KEag) UG/ES o

! 74-87-3—=————— Chlocromethane __ H 11. Ty !
! 74-83~9———————Bromomethane____ ______ ______ ] 11. ‘U H
! 75-01 —g——m———m Vinyl Chleovide ! i1, 'y '
! 75-00=3—=——=—~ Chlercethane_ : 11. H&J’ 1
! 75-09-2——~——m—— Methylene Chlovide_ _ ________ ] 6. Wy :
Y- 0" Sy P — Acetone T : 20. )’W
! 75-15-0—=————= Carbon Disul fide_ : €. U H
] 75-35-4——————=— 1,1-Dichlorcethene__________ ! &. U

! 75-34-3~—==—~=1,1-Dichlarcethane__________ ! €. Ty !
i S40-8593-0—r————— 1,2-Dichlarcethene (totald__ | &. U !
' E7-€6~3-—————— Chlaovefoym_ { &. U i
10702 1,2-Dichlarcethane__________ ' E. U !
{ 78-93-3-—-————=2-Butanocne__________________ ! 11. 2@3’ !
! 71—qu—6 ——————— 1,1,1=-Trichlorocethane ___ ___ : &. Ty '
! 56-23~5—~—————Carbon Tetrachloride________ b &. Ty H
P 108-085—d4——————— Vinyl Acetate _______ ! 11. Ty !
: 75-27—4——————— Bromodichloromethane__ ! E. ‘U {
! 78-87-8—~—————— 1,2-Dichlaorcpropane ________ H 6. Ty :
110061 -01 -5————~—— cis-1,3-Dichloropropene __ | &. S| ;
' 73-01~6——————e Trichlorcethene ____ ' &. U ;
i 124-48-1-——m——— Dibraomochloraomethane___ : €. U i
d 73=00~Fmm—m——m 1,1,2-Trichlarcethane _____ _ ! E. s

i 71-43~d=—mm——— Benzene ___ _ _ _ __ _ _ . _ ! €. N !
110061 ~02-6~—————— trans—-1,3-Dichloropropene __ | &. Ty i
i To—R25~ 2= Bromoform ___ H &. 'y i
! 108-10-1-—==mm—m— 4~Methyl -Z-Pentancne____ ____ ] 11. Ty

i 591-78-6~—————— 2-Hexanone ____ _ ' 11. Y i
127184 Tetrachloroethene __________ : E. W] d
i 79-34-G5—————— 1,1,2,2-Tetrachlorcethane __! 6. S R
I 108-88~3-—————— Teluere ™ ! 6. W
¢ 108-90-7—————=—- Chlorobenzene ______ _ _______ ' 6. U i
P 100-4 ]~ Ethylbenzene______ ' 6. U J
: 100 o= G e — e Styrene ___ ! €. 'y i
| 30-20-7————-—~ Xylene (totald___ i 6. U }

FORM I VOA 1/87 Rev.
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14 EFPA SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
! BT111 '
. Name: ICM Cortract: €83-W8-o004e ' '
s~ Coder ICM Case No.: 2632 SAS Nao. s SDE No.: BT108
asrine (smil/water) S50IL Lab Sample ID:
4 1le wt/vaol: 5. (g/mb) 5 Lab File ID: RB2ZZ7
avel: (low/med) LOW Date Received: S/I5/82
jesture: not dec. 51, Date Analyzed: &/ /88
-lumn: fpack/cap) FACK Diluticn Factor: 32
CONCENTEATION UNITS:
CAS MNO. COMAQUND (ug/L or ug/Kg) UG/EE Q@
! 74-87~3=———=——Chlaoraomethane ______________ H 14. U !
H 74-83~F——————m Bromomethane_ H 14, 'y '
! 75-01—34——————— Vinyl Chloride__ ' 14, 'y H
! 75~-00-3-—————= Chloreethane___ 1 14, ! !
! 7S5—09=2——————— Methylene Chlaoride__ ___ _____ H ;8. 3L S
I E7-Ed—1——————— Acetone __ ! pﬂfﬂ/ : :zmiﬁ’:
H 75-15-0-——-——= Carbaom Disul fide_ _ H 7. ‘U '
' 75393 =——m——m 1,1-Dichlaorcethene__ : 7. S| i
' 75-34-8-—————= 1,1-Dichlorocethane_____ __ ___ ! 7. iy '
P S40-89-0-—————— 1,2-Dichlorocethene (tatald__ | 7. 'y
! £7-EE~C——————— Chlovoformem { 7. iy i
P 107-06-E-—mmm 1,2-Dichlorcethane__________ : 7. iU :
: 78-93~-3~—=~——=—Z-Butanone________ : 14. :ud{ !
' 71-58-6-—————~ 1,1,1-Trichlorcethane ______ i 7. S 1
i 56-23-8-———=—— Carban Tetrachloride____ H 7. 8 i
T 108-08 -4 - Vinyl Acetate ________ | 14, U '
: 759-27~d4——————= Bromodichloromethane__ i 7. ‘U i
: 78-87-5—~——=—— 1,2-Dichloropropane ________ ! 7. ‘U :
110061-01-5~—————— wig—1,3-Dichlorapropene ___ | 7. S H
! 7'3-01 ~f———mmmm Trichlorcethene ___ ! 7. ‘U !
i 124-48~1——————— Dibromcchloromethane__ ; 7 . U !
; 73-00-§———~——— 1,1,2-Trichlaorcethane _____ _ H 7. 'y :
: 71-43-2~—————-Henzene _____ ___ ! 7. 'y g
110061 -02~6~~————— trans—-1,3-Dichlaropropene __ | 7. RS
i 75-25-0-——m——— Bromoform __ ' 7. U ;
i 108-10~1-——mm——m— 4-Methyl-2-Pentanone________ i 14. ‘U !
i §91-78-€-—————=2-Hexanone__________________ ; 14. U ;
127 -18-4 = Tetrachlorocethene ____ ' 7. U ;
i 79-34~Gm—m————1,1,2,2-Tetrachlorcethane __| 7. iU '
! 108-88-B——————m Toluene ™~ ! g g
i 108-30=7—— Chlorobenzene ___ J 7. U '
P 100-3] ~d e Ethylbenzene________________ ' 7. U '
1 100-42 S Styrene ___________ ' 7. U '
P 1330-20-7—————mm Xylene (totald___ ! 7. U '
FORM I VOA 1/87 Rev.



4. Colden (on highland areas between streams)

Aurora (on highland areas between streams)

6. Clarence (north of the Thruway, in the vicinity of Clarence
Center).

2]
.

Niagara County -

Overburden thickness in Niagara County is generally adequate,
but in many places, it has low permeability. It should be noted that
this is the general case. Isolated areas with thin, or nonexistant,
overburden probably exist in the bi-county area which have not been
presented. Detailed site inspection is advised for all areas before
construction is undertaken.

Thin overburden may lead to the blasting of bedrock to allow installation
of septic systems. This practice is not recommended. Blasting further
opens fractures, creates new ones, and increases the infiltration capacity
of the bedrock, allowing easy entry of effluent. The probability of con-
tamination is high under these conditions.

Fortunately, reported incidents of septic tank effluent contamination are

few and widely spaced. As long as correct design, construction, and
maintenance procedures are followed, protection of the ground water from

septic tank effluent should be adequate.

13-45
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. Infiltration from a pollution source to the subsurface.
Percolation through the unsaturated zone.

. Transport and dispersion of disposed substances within the
ground-water flow system.

W NV
.

After the mechanisms have been evaluated, it is necessary to define the
hydrogeologic setting. Much of this information is available from pre-
existing information but, detailed, on site analysis should directly follow
the review of existing information. The nature of the flow system, the
depth to the water table, the permeability of the overburden, and the
direction of ground-water flow are fundamental inputs to this analygis.

If the preliminary investigation indicates that a given site may be a
potential threat to the quality of the ground water, a monitoring system
should be installed as soon as possible to verify the suspicion, It should
be designed such that all the parameters necessary to interpret changes
in ground water quality are measured in addition to those of public health
significance. Analyses for the following parameters should be conducted:

1. Color
2. Turbidity
3. Coliform Organisms
4. Alkalinity
5 Ammonia
6 Heavy Metals (Barium, Boron, Cadmium, Zinc, Chromium,
Copper, Lead, Magnesium, Arsenic)

7. Chloride

8. Sulfate

9. Nitrate

10. Sodium

11, Iron (filterable)

12. pH

13, Total Dissolved Solids

14, Flouride

15, Hardness

16. Total Organic and Inorganic Carbon

17. BOD _

18. Selected Organic Compounds
It may not be necess'gfy to an:alg-rzé“for all of the above parameters, de-
pending upon what sort of material is accepted by the site under inves-
tigation. Municipal waste sites will produce leachate of somewhat
different character than industrial waste sites. Differences such as
this should be taken into account when deciding on an analysis plan.
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to detect failure of properly designed waste disposal facilities, and to

guard against not recognizing the failure of a waste disposal site to properly
handle ieachate. They cannot, in themselves, prevent contamination of
ground-water supplies.

RECOMMENDATIONS FOR FUTURE MONITORING

Regulations for ground water monitoring systems are currently being
reviewed and amended by the State Department of Environmental Conser-
vation as part of the proposed Part 360 of the New York State Solid
Waste Regulations.

As Part 360 reads now, all new solid waste disposal sites, and all modified
sites will be required to install a minimum of three observation wells.

At least two of these wells are required to be down gradient from the

site. The present wording of the regulation allows the State a great

degree of flexibility as to the number, and location of wells on a site by
site basis.

As all new or modified sites will be required by law to install a monitoring
system, very little is left to be said regarding those sites. However,

Part 360 also states that existing sites may be required to install monitoring
systems if the State determines it is necessary. This should also be
expanded to include those closed sites that may be contaminating ground
waters as indicated by reported problems with wells, or other indications

of leachate migration.

Factors which should be studied when making the decision to monitor an
existing waste site are:

1. PROXIMITY OF SITE TO DOMESTIC WELLS - If the landfill is close
to areas which depend on ground water supplies, the site should be moni-
tored to provide for sufficient warning if the ground water supply should
become contaminated by leachate.

2. UNFAVORABLE GEOLOGIC CONDITIONS - Where closed or existing
sites have been constructed in bedrock, or in highly permeable material
such as sand and gravel, rapid migration of leachate is possible. More-
over, leachate will affect a layer area much quicker, due to the hydraulic
characteristics of the material. A monitoring system would help to
characterize this migration and would provide a warning system if
contamination were to occur.

3. HIGH WATER TABLE - In areas where the seasonally high water table
is close to land surface, direct contact between the saturated zone and
the base of the landfill may be occurring. Under such conditions contamin-
ation of ground water supplies may be occurring at an accelerated rate.

13-49



In addition to solid waste sites, monitoring possibilities should be inves-
tigated at all sewage treatment plants and water treatment plants which
utilize lagoons as part of the treatment process. Industrial waste sites
should also make use of monitoring systems - although this would be a
more difficult regulation to enforce. Monitoring of this type would be
most effective if carried out in industrial concentration areas South of
Buffalo along Lake Erie, and in the Niagara Falls Industrial Area on the
Niagara River. Under these conditions, proportionately fewer wells
would be needed to monitor the potential sources of contamination as one
well may effectively monitor contamination from a number of sources.

o5

277177
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VaanluUuD AvULE Lt{b LN L ERIE-NIAGARA R EC}I(')Pg_

Camillus Shale

Limestone Unit

Upper Aquifer

Silts

Till

: FERMEASICITY OR
AQUIFER TYPE YIELDS THICKNESS TRANSMISSIBILITY REMARES
Lockport Dolomite Bedrock 31 gpm average 150" 330 to 63,000 gpd/ft. Dolomite
Bedrock 300-1200 gpm 400" 40, 000-70, 000 gpd/ft. Large amounts of
. Some values low as gypsum
7,000 gpd/ft.
Bedrock Up to 300 gpm 174’ 4,000-25, 000 gpd/ft. Similar to Lockport
Dolomite
Overburden |Variable Variable Permeability (gpd/ftz)
Variable
Lake Clays and 0-1 gpm Variable Agproximately .8 gpd/ Not exploitable
ft
0-5 gpm Variable Variable, approximate- Only domestic supplies
ly 20 gpd/ ft2
Sand and Gravel 500-600 gpm Variable Variable, 1,000-3,000 Most municipalities
’ gpd/ft2 with ground water
supplies use this
up to 20 gpm Variable Variable, approximate-| Limited extent

Alluvium

ly 300 gpd/ft2




TABLE 13-2:

NON-DOMESTE ' "AG
(MUNICIPAL WATER SUPPLIES)

B«

UN

VA" .. RLowURG LS

e e

User & Type No. of Location Combined Plant Treatment Fm. Pumped & Remarks
of Useage Wells Yield Capacity Well Depth .
Town of Holland 1 Water St. --- 150, 000 gpd Coke Aerator 12-14 feet into | Contact Gord
wW26-13 140 gpm Chlorination bedrock, 214’ i Hessel at
537-2778
Chaffee Hamlet 1 --- - 20,000 gpd - Sand and Gravel -
31-05
Village of 2 Buffalo St. 1,130 gpm -~ Flouride Sand and Gravel Wells close
Springville Central Chlorination 150" deep together
W31-17 Calgon
Village of 1 Mountain 75,000 gpd --- None Limestone Contact Arthu
Middleport Collec- | Road (52 gpm) (Lockport Kraatz, Supt.
Dolomite) 15' at 735-3303
deep, 60' dia.
I S R
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SURFACE MATERIALS
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AVERAGE ANNUAL RECHARGE
TO GROUND-WATER SYSTEM
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Figure 13-7. Effect of high pumping rates on the direction
of ground water flow in the Niagara Falls industrial area.
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A: Schematic cross section showing direction of ground~

water flow in a natural environment. No pumping demands
are placed on the aquifer.

Wwell

E . -
‘\:-‘\ - Minganan Rivewm

B: Schematic cross section of the

actual condition found in the vicinity

of many industrial wells in Niagara Falls.
The cone of depression has intersected the

Niagara River, causing water to move into the aquifer from
the stream (induced infiltration).
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e Erie-Niagara
Basin, New York.



KPGRT

-
A
_
.)“/
' \I/” |
_.__,E_____i____’_vr.;;- s o

7t

. E

T, 2

C A N A et o -
1

,,,,,,,, - o f

, N I
. TUANCASTER Thm et

oW |
R { o oo
‘\'K/‘\'/ e : G(( 4 % 1
~ g . | N
\: i, , A PHNL T / e
”{:‘: \)‘:-_ S /Qé? /('m\"""W
\"_ TS ey
TNEL s
LEGEND: Chloride content, in milligrams per liter
Zloa 100-S04d S00 - 1000 (000 - /800 18300 <2000 Z000-3800

Figure 13-9: Chloride content of water in bedrock in Erie
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LaSala, 1968, Ground-Water Resources of the Erie-Niagara
Basin, New York.
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LaSala, 1968, Ground-Water Resources of the Erie-Ni agara
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l 1A _ EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
l : i BTI133 '
ab Name: ITM Contract: 68-W8-0046 !
'Lﬁb code: ICM Case No.: 9652 SAS Now: SDG Neo.: BT108
atrix: (soil/water) WATER Lab Sample ID:
':ample wt/val: . tg/mbL) ML Lab File ID: BZ2133
_evel: (low/med) LOW Date Received: S/25/88
' Moisture: not dec.100. Date Analyzed: €&/ 3/88
' lumn: (pack/cap) PACK Dilution Factor: 1.00
CONCENTRATION UNITS:
l ~AS NO. ZOMFOUND (ug/L or ug/Kg) UG/L a
! 74-87-3—=—————— Chloromethane __ : 10, tu 4
l : 74-832-3—-———=—=—Bromomethane________ e ; 10. U o
' 75-01—3——————m Vinyl Chlaoride____ ! 10. U o1
' 7S—00=3=—— Chlorcethamne___ _ ____________ : 10. H S A
I ! 75-09—2-—mm——— Methylene Chloride_____ i S. U %
I 67641 ——mmmm e Acetone __ 3 000 O 2reepe—r—r3"
' 7q—1u—0 ——————— Carbon Disulfide____ H 9. ) H
! 75-38-4——————— 1,1-Dichlorcethene__________ ! . 'y ;
l J q*a4— ———————— 1,1-Dichloroethane__________ i S. U i
b O40-39 -0 1,2-Dichlorocethene (total)__| S. U i
; E7-€66-3-—————— Chlioveferem_ ; S. U '
‘ P 107-06-2-——mm—— 1,2-Dichlorcethane__________ H S. Ty '
!  78-93-3-—-----Z-Butancone______ ! 10, iugt
' 71-585-6-———~——- 1,1,1-Trichloroethane ______ ! 5. Ty '
l i 96-23-8——————-Carbon Tetrachlaoride________ i 3. U !
i 108-05-4-~————~ Vinyl Acetate _________ : 10. iU H
: 75-27-4-————=— Bromodichloromethane________ : S ‘U ‘
: 78-87-5—-—————~ 1,2-Dichloropropane ______ ! 5. Ty :
‘ 110061-01 =5——————— cis~1,3-Dichloroprapene ____ | S. ‘U H
; 79-01-6——=~=—— Trichlorocethene ____ ________ ! 5. U '
i 124-48~ ——————— Dibromochloromethane__ : S. ‘u '
' ! 79-00-F===m=——1 1,2-Trichloroethane ______ : S. 'y H
' 71-43~2=mmm——— Benzene _____ _ __ __ H S. U i
110061 -02-f~m~—m———— trans~1,3-Dichloropropene __ | S. U '
' i 75-25-2————m—m— Bromoform ______ _ ___________ ! S. U :
i 108-10~-1-~—=—==——-d4-Methyl-2-Pentancone________ i 10. U '
i 391-78~6—==———— Z-Hexanone_ i 10. U '
' 127184 — e Tetrachloroethene _______ ! 5. iU '
! 79-34-5——————— 1,1,2,2-Tetrachloroethane __| 5. 4 :
i 108-88-2~—————— Toluene ____________________ ! 1. IBJ :
i 108-90-7————w——m— Chlorocbenzene __ _— i S. U :
‘ P 100-4) 4 m Ethylbenzene______ __________ | 5. U i
i b 100-42~Smm e Styrene ____________ ' 5. U '
1 1330-20-7——m—m—— Xylene (totalo>_______ H S. U '
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A
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‘ ! 2E-EE-9=-—————AczEraphthecs___ _ . v )
' Gl=-28~G=—m=——=2,d-Dini traphaenal __________ ! 20D, Y ',
0= 0R -7 ————m——d=Ni tr opher-) __ 1 oo,y '

' 132-Ed—3~————=—=DNibanzzfuran ' 130, vT '

! 12l-td-2wm—m——2,a-Diniktrotolusns_______ 4Q0, e '
e : = 400, %

-ohenylether
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3
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——— ot o S o Vo 00 oD
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SITE ... ERNST L. .o
TDDN: 02-8803-37
SAMPLING DATE: 5/24/88
EPA CASE NO.: 963
LAR NAME: COLUMBIA

INORGANICS 1
Sample 1D Ne. INYFH-S1 (DAP)  NYFH-S7 NYFH-52  NYFH-G3(N6/MSD)  NYFH-54 NYFH-S5  NYFH-RINI  NYFH-TBLK!
Traffic Report No. I MBO376 MEQ382 NBG377 w378 MB0379 wBa380 0383 N/
Matrix I S0IL SOIL SOIL SOIL SOIL SOIL WATER N8
Units I mg/kg ng/kg ng/kyg ng/kg ug/ky mg/kg ug/L ug/L
i

Aluminum | 1550 480 11000 13400 6860 12300 J NR
Ant imony i NR
frsenic 1 24,3 30.5 10.7 7.3 18.1 8.4 NR
Barium ! BSE 10t € 6371t BB.SE 109 € 89.6 ] NR
Beryliiue [ J k) 1 1 J MR
Caduiun I R R 1.4 J J L.
Calcius I R R R R R R J L.
Chromium t 698 1 57.6 20.7 26.1 51.9 MR
Cobalt I 3.2 E &5.9E J I J 3 NR
Copper ! A9 393 90.7 43.8 201 53.9 NR
Iron I R R 51400 33500 45900 81000 101 NR
Lead ! 9870 11800 7520 189 748 s R
Hagnesium [N | 2760 2310 8740 1 6370 N
Manganese | 7040 8710 4080 604 3] 1510 J NR
Mercury t 0.13 N
Nicke] ! 120 € {0 E 28.9E 26.8 € A1 E A2AE L.
Potassium I J 1460 2330 ] 1730 L
Selenius U J I.5E J NR
Silver | ) ] »
Sodius U ] 1 R ] R J NR
Thallium 1 L
Vanadium ! J 20.6 26.8 20. 1 18.2 L.
linc } A3 E 1210 E 246 E 121 E 597 £ 1% E J L.J
NOTES:
Blank space - compound analyzed for but

not detected

E - estimated value

J - estimated value, compound present
below CROL but above IDL

R - analysis did not pase EPR OR/GC

NR - analysis not required
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STANDARD OPZRATING PROCIDLRZ fage 2l of 27
valuation of Metals Data for the Dace: Feb. 1933
contract Laboratory Program Number: Hw=2
Appendix A.2: Data Acceptability Narrative Revision: 7
_—
/,3&# Qéﬁ_{_ . Sitce E/Z[\/.Sf STEE L Matrix: Soil 6
Lav (ol /r131A wace:___/____
~
Other ——
A.2.1 Are all data of acceptable quality? Yes No L—

If no, lisc exceptions with reason(s) for rejection or qualificacion
as estimated value (J).

gy The  FallowiNd __apalylés  wJexe  qualified
as__@stimated (4lagaed nith |\ T') becouge
Sperike  xecoyeyy s [ess than TS To
pMr, Se, A3 = A)) Soil Samplés,

1) The followind  analyte olas qualiled
As_eostimated  (4lagded oJirh 'T') becouse o
Sprike  YeloJery s Greatey than RS To and
datee g0t fplagged i uifh o U

s > _all __So1]  Symples. ,

7 ) 72 ?{Q{/OQLQG_? ANl w95 z‘evz'(c}c’g/
bov _duplicale  analdsrs beceyse. tae  dittevence
belween  Sample amd duplicate s Jgeater
Hhan  Rx DL uwhert SamPle agnd [oY "
duplicate s fess  phan  sxcRDL  huk Jreate

Hacird  CRDL -
(o > all  Sed]  SampléS.

'’

) Ac ia//aa/z'/zg analdyre _/ds

s
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STANDARD 0PZ2ATING PROCIDURZ Page 2l of 27
) Evaluation of Metals Data for the Dace: Feb. 19838
Contract Laboratory Prograz Number: Hw=2
Appendix A.2: Data Acceprtability Narrative Revision: 7
—
Caset Fh <2 site FRNST STEEL Macrix: Soil &
Lab _(olUr7RIA Water_ )
il g
Other ___
A.2.1 Are all data of acceptable quality? Yes No —

If no, list exceptions with reason(s) for rejection or qualification
as estimated value (J).

ye 6cted dor Aield duplicate  becouse ReP 1S
9reatey Haam 1o To wlhex€  Sample and {f
o/uplz'chﬁ ore both nldtér than <> CRDL. L
&€ —> MBBA= 376 rRE- 2R
) ThAe  foligning omalites uw/<re  yejected
fov  Jield duplicate  becouse phe  dallerence
bttt  Flample.  and olyplicate  i's 3—r€gﬁ_ﬁ_
Hican  Xx (Rpl  wlher? Sy Pl aﬂJ_/D‘)/ e
dupl)cate  |'s Ifsts tharn <SxCED] };-J‘ redtrer
ther  cRpI. 4
co ,  Ca > MRR-276 , MmMALK-2RK=2-
((a 'S alse  PAeyrously se)ecred due to dupl'cald //‘A'tﬁa'a)‘
vz T e Bellownnd andile ok uelilied
/azs Estipared (blagded wtirb (T') beceuse T/”/;
(cs To xyerovery 1S betolleén So— 73 wis BN
A > gll S Semdples, (A3 s cleo

A5 ES}mr77 e o
PAe il ously  ducks ! e Yo otthet /5%-6.//6-.+W4)
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o — —

S O —-

_ —rotal ;/alua:io-x of Mezals Daza for the Daca: Feh. (445
R R

Number: Hw=2

Comcract Laboratary Progra=
Revision: 7

Appendix A.2: Data Ascsprabilizy Narrazive

A.2.] (concinuarion)

“'T/ A fm//g@gﬂ‘} ganalyle (las Jualifs ed _as v
gstimated [blagged uorh ' T') berwise [ce o vegyery
Is between |R|—|so 95 and _date ot dlagicd

LLith a Y
;2 —> all Ssei)]  <Sgmples.,
Vi, The  pollowing analylre  ulus  rejected

becodse gdaeld blank l/as gvcatey thaz e
RrID). a1 1l Sample  lon(tntyQhHer]  plas
dess Haan Sx Jueld plank yedue bk mot 4lajed
Lt o o,

Nowe —> mBE-278 , mB8~ 3RS .

+2+2 Contract P-oble.s/\on-cczpliance
¥ Squlc'._s_ are f,mgmled btyend the (eniRact
KCGu'retents  but Mol  foalcd tn  yePort Aildbien
bottoy. oM Fovm  T's. |
¥ [odn  hootled 40 yePort Lol T D 7ipe- i'x
all Form Tls w0 K . No  oclilen)  Tuken .

Date:

MM3 Reviewer:
Signacure

t actor Reviewer: /40/1//'4-—' Ap"{ba&f : Date: 07 - (B8R

Signature

Verified by: M’C“’f{ W% Date: /.D - ’6-" W




u.s. EFA - CLP

k/’z;i/r”- ‘37L 3 7L'\:€/

COVER PAGE - INORGANIC ANALLYSES DATA FACKAGE é;
N\

D
W

POEGE SAS No.: SDG No.: MBA376

ab Name: COLUMEBIA ANALYTICAL. INC. Contract: 68-W8-0024

Lab Code: COLUME Case No.s
W No.: 7/87

EFA Sample No. Lab Sample ID.
MEQI7&

MEQ37 6D

MEOIET

, S ———

e s e bt e S

Were ICP interelement corrections applied?

- Yes/No VYES

\\
h Yes/No YES

lere ICP background corrections applied?

If yes—were raw data generated before

application of background corrections? Yes/No NO

~omments:

1 TO § SERIAL DILUTION OF SAMFPLE MBG3ZI76 YEILDED A 12.7% DIFFERENCE FOR
CO AND A 10.9% DIFFERENCE FOR NI. ALL SOIL SAMPLES FLAGGED WITH “E’.

Release of the data contained in this hardcopy data package and in the

computer—-readable data submitted on floppy diskette has been authorized by

the Laboratory Manager or the Manager’s designee, as verified by the
following signature.

Lab Manager: %Wﬂ %ﬂf(——
Date: 4f§¢2£2/9?;/

COVER FPAGE - IN .

7/87




Mames:

code: COLUMEBE-

~ % (s0oil/water):

21 (low/med) :

)y ids:

€ ares

ifrer:

U.s5. EFA - CLP
EPA SAMFLE NO.
1 e
INORGANIC ANALYSIS DATA SHEET ! : <m>\
H MBQAZ76 N
COLUMBIA ANALYTICAL INC. Contract: &8-WB8-0024 ! :
Case No.: 9452 SAS No.: SD6 No.: MBA374
sQIL Lab Sample ID:
LOW Date Received: 05/25/88
85.9
Concentration Units (ug/L or mg/kg dry weight): MG/KG
iCAS No. i Analyte Concentration!C! @ Mo
17429-90-5 {Aluminum ! 1550 1 i x P!
17440-74-0 {ANntimony ! 11.6 11Ul P
1 7440-"8~2 |Arsenic H 24.7 1 | F o
1 78440-79-3 1 Barium | 995.9 1 ;I P
17440-41~7 (Beryllium! 0.25 1B} P
1 7440—-43%~-9 Cadmium | R ———__ TP
1 7440-70-2 iCalcium ! L ..o eecrg St st 1P
1 7440-47~-3% {Chromium | &98 4+ | P
17440-48~4 Cobalt ] 1.2 + E P
1 7440-50-8 Copper i 429 |+ _ix P
17439-89-6 Iron H R P |
174759-92~1 iLead H 870 | P
17479-95~-4 iMagnesium! &26 1R P
1 7439-96~5 Manganese! 7040 1 1 ‘P
17439976 Mercury 0. 09 U} i CV
{7440-Q2-0 Nickel ! 120 1 TENX P
1 7440-09-7 Potassium! 2.9 Ul ! H
17782-49-2 Selenium ! 0.19 1B} { H
17440-22-4 !Silver ! 0.46 (UIN > P |
1 7440-27-5 {Sodium H =72 i1Bi : H
1 7440-28-0 {Thallium | 1.1 1UlW i {
1 7440~-62-2 Vanadium | 0. 4846 UYL P
1V 78440-b6b6~6 1Zinc : 427 1 _INX | P
H iCyanide t I {NR
BROWN Clarity Before: Texture: COARSE
BEROWN Clarity After: Artifacts:
FORM I - IN 7/87

Rev. IFB Amendment One
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U.8. EFA -~ CLF
EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET ! !
t MBR3I77 i
Lab Name: COLUMBIA ANALYTICAL INC. Contract: 6&8-W8-0024 | H
Lab Code: COLUME Case No.: 96352 SAS No. 3 SDG No.: MBQZ76
Matrix (soil/water): SOIL Lab Sample ID:
Level (low/med): LOW Date Received: 05/25/88
% Solids: 71.6
Concentration Units (ug/L or mg/kg dry weight): MG/KG
H H : . H H
{CAS No. i Analyte ConcentrationiC! @ Mo
! ! ' i P
1 7429-90-5 JAluminum | L1000 | 1 X H
1 7440-346-0 Antimany | 13.4 Ul 1P i
1 7440-328-2 |Arsenic ] 10,7 1 14 tF
1 784Q0~-39-3 | Barium ] &7 i s iP }
17440~41-7 lHBerylliuwnl 0.57 1B R
178440-4%-9 Cadmiwm | 1.4 1 1 1P
17440-=70-2 1Calcium 1 ——— T TR | |
{7440~-47-3 |Chromiwm | “7.6 1 1 1Pt
17440-48-4 |Cobalt | 10.6 IBIE 1P
17440-50-8_ iCopper i 0.7 1 1% 1P 3
{7439-89-46 1 Iron ] 51400 1 & } H
1 7439-92-1 ilLead ! 7520 4 4§ } }
1 7439-95-4 IMagnesium! 2370 4 14 H !
1 74739-946-5 I Manganese | 4080 | | } H
1 74359-97-4& IMercury H 0.08 U} LCV |
{7440-02-0 {Nickel H 28.9 i :EN#: I:P H
{7440~09-7 |Potassium! 1460 1 | 1P
1\ 7782-49-2 Selenium | 0.42 BINW JAF
1 7440~-22-4 (Silver ' Q.70 IBIN . 4P
17440~23-5 Sodium | 341 1B! P
17440-28-0 {(Thallium | 0.25 fUlw \F
17440-62-2 Vanadium ! 20.6 1 _} pP
17440-66~-4 iZinc H 246 1 INX ::‘:P !
H iCyanide | ! INR
' ! ! P N
1, - Before: BLACK Clarity Before: Texture: MED IUM
lor After: BROWN Clarity After: Artifacts:
ar antss
FORM I - IN 7/87

Rev. IFB Amendment One
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U.S. EFA - CLP
EFPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET ! :
{ ™MBA378 i
Lab Name: COLUMBIA ANALYTICAL INC. Cantract: 68-W8-0024 | :
Lab Code: COLUMB Case No.: 9652 SAS No.: SDG No.: MBA376
Matrix (soil/water): SOIL Lab Sample ID:
Level (low/med): LOwW Date Received: 05/25/88
% Solids: 73.2
Cancentration Units (ug/L or mg/kg dry weight): MG/KG
! { H b H |
iCAS Na. i Analyte ConcentrationiC! 0 M d
¢ ! ! N (I
1 7429~-90-5 1Aluminum | 13400 | | X P
17440~T6-0 (Antimany | 12,6 U1 P i
17440~-38-2 lArsenic | 7.3 11 F_1
{7440Q0=-39-% {Harium ! 88,5 1| § ; 1P
17440~41~7 |HBaryllium! 0,60 (BRI ' 1P |
17440-43~9 (Cadmiwm | Q.80 (Ut P
17440~-70~2 1Calcium | eonsusiiierymepesr | i LR
1V 7440~-47-3 |Chramium | 20.7 1 | P
17440—-48~-4 (Cohalt i 8.2 IBIE P
17440-50~-8 1Copper H 43.8 1 _1x P
1 7439-89-6 | Iran l IIS00 4 4 i |
17439-92-1 iLead i 189 | | 1P
17439-985—-4 Magnesiumi 8740 1 | i H
1 7439-96-5 {Manganese| 604 4 : |
1 7439-97-6 iMercury i 0.12 Ui i C\V
| 7440-02-0 INickel | 26.8 | !ENXé;F%P :
1 7440-09—7 (Potassiumi DI04 P
1 7782-49~-2 (Selenium | 0. 12 TUINW F
1 7440-22-4 {Silver i 0.50 UIN 1P
1 7440-23-5 1Sadium i T
17440-28-0 1Thallium ! 0.23 1UlW {F
{7840-62-2 (Vanadium_! 26.8 1+ 1 P
17440-b6~6 _1Zinc i 121 1 1NX E:’:P H
: iCyanide | I INR
| ! : P b
‘c or Before: BROWN Clarity Before: Texture: MEDIUM
‘olor After: BROWN Clarity After: Artifacts:
c ments:
FORM I -~ IN 7/87

Rev.

IFB Amendment One
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U.s. EFA - CLF

EFPA SAMFLE NO.
1

INORGANIC ANALYSIS DATA SHEET

i MB&IT9

Lab Mame: COLUMBIA ANALYTICAL INC. Contracts: 4&8-WB-0024

{ ab Cude: COLUME Case No.: 2&52 SAS No.: SDG No.: MBAZ76

Matriy (soll/water): SOIL Lab Sample ID:

Laevel (Low/mead) . LW Date Received: 05/25/88

&7 .7

solids:

Concentration Units (ug/L or mg/kg dry weight): MG/EDE

' ] ; . ' i
TOAS No. i Analyte (ConcentrationiC! Q Mo
; : H Vo ] :
V73 R9-90-5 1aluminum o860 1 1 X P
V78440-T56-0 tantimony ) 14,2 U P
{7440 -358-2 1Arsenic | 18.1 1 VFo
V 7440~X9-7 | Rariwum ' 109 4 ; E tE
P 7A40~41-7 1Bervylliumi 0,68 TR P
' 7440-4T-9 {Cadmium ! 1.1 1B B
{1 7440~70-2 Calcium : — ARG, B e
V 7440-47-7 iChromium | 26,1 P
1 7440~-48-4 (Cobalt ) B.5 ‘BIE VB
7440508 1 Copper H SRR | H
1 7459~-89~6 1 lron J 45900 1 | Fo
{TATY-92-1 G Lead d 748 P
74T -9% -4 i Magnesium 1500 TEY i
V749 -9465-5 Manganese | g41 4 ) P
V749974 IMercury ' 0.1 4 3 {CV
F7440~02-0 INickel ] 47,1 0 §ENL;!WF‘:
V7440-09-7 (Potassium! 1170 TR R
{7782-49-2 1Seleniwn | 1.5 {_INS N
V7440-22~4 (1Silver : .57 1UIN P
V74402725 1 Sadium ; 898 1R VP
P 7440-28-0 1 Thallium 0,29 1UW iF
V 7440~452-2 1Vanadium ) 20«1 1 ] P
L 7440-66—6 1 Zinc N 597 2_:N*::¥§P :
i iCvanide ; Vo PNRCE
) k) ] ] i i v
] ) t 1 t 3 ]

I r Before: RLACHK Clarity Betore: Terture: MEDIUM

lor After: BROWN Clarity After: Artifacts: YES
moents:

mrtifacts include plant tissue and 1 cm pieces which look like wood
but feel like stone.

00002
/8"

One

FORM I - IN 7/87

Rev. IFBE Amendment One



U.8. EPA - CLF
EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET : !
i MBAZBO /
Lab Name: COLUMEIA ANALYTICAL INC. Contract: &8-WB8-0024 ! !
ab Code: COLUME Case No.: 9652 SAS Na.: SDG No.: MBA376
Tatrix (soil/water): SOIL Lab Sample ID:
Level (low/med): LOW Date Received: 05/25/88
Solids: 7¢.8
Concentration Units (ug/L aor mg/kg dry weight): MG/KG
] o ' I i H
iCAS No. { Analyte (ConcentrationiC! Q Mo
i ; ! il I
17429-90-8 1Aluminum | 12T00 | 1% 1P
1 7440~-76-0 |Antimony | 13.2% Ul H
{1 7440-768-2 1Arsenic | 8.4 1| 1 F
17440-39~3 |HBHarium ] 89.6 1 1 ;! [
1 7440-41~7 {Heryllium! Q.99 (1B P
17440—-43-9 [(Cacdmium | O.63 THI P
17840702 10alclum | —e—iiler T L o=
178440--47~7 1 Chromium | YUi.2 | 1 P
17440-48~4 1Cobalt ! 8.7 (Bl P
17840-5%0~-8 {Copper ] bE.9 1 P
1 7439-89-6 | Iron H 81000 | | P
17439-92-1 {lLead H 222 11 P
17839-95-4 Magnesiwumi 6370 14 P
1 7439-96-5 Manganese | 1510 | | P
17439-97-6 iMercury | 0.08 Ul iCVI
17440-02-0 INickel ] 42,4 | 1EN%. S:P H
17440-09-7 |Faotassium! 1730 1 | H
17782-49-2 iSelenium | Q.30 1B <3 H
17840-22-4 iSilver | 0.53 (Ut ot
17440-23-5 !Sodium ! w
17440~28-0 {Thallium ! __0.27 Ul ! !
1 78480-62-2 Vanadium | 18.2 1_4 P_i
17440-66=-6 1 Zinc e 15& 1 _iINX P
{ iCyanide | I INR I
H ! ] b N
.t - Before: BROWN Clarity Before: Texture: MEDIUM
.or After: BROWN Clarity After: Artifacts:

wn nts:

FORM I -~

IN

0000§

7/87

Rev. IFB Amendment One




U.8. EFA - CLP
EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET ! '
i MBQ3I82 H
Lab Name: COLUMBIA ANALYTICAL INC. Contract: &8-W8-0024 | ]
Lab Code: COLUME Case No.: 9652 SAS No.: SDG No.: MBA3I76
Matrix (soil/water): SOIL. lLab Sample ID:
Level (law/med): LOW Date Received: 05/25/88
{ Solids: 83.9
Concentration Units (ug/L ar mg/kg dry weight): MB/EG
{CAS Na. I Analyte (Concentration!iCi! @ HE I
| z 1 bt b
| 7429-90-5 1ALuminum | 4460 t 1% ‘P
1 7440~T45-0 tANtimony | 11.6 UL Pt
1 7440~38-2 1Arsenic i FOE | Fo
1748440=39-T [Harium } 101 ) 1 : s P i
17440-41-7 1Berylliuml O.856 1B 1B
17440—-43~9 | Cadmiwum | "’?T“ﬁ-*---$9 {
17440-70-2 iCalcium ! ——AN A e e
1 7440~47~3% 1 Chromium | 711 1 1 R
1 7440-48-4 1Cobhalt | 25.9 1 1E ‘P
1 7440-50~8 | Copper ! I9T 1 _1x P
1 7439-89-6 1 1ron | Tt P
1 7439-92~1 iLead } 11800 + | H
1 7439-95—-4 Magnesium! 2760 1} P
17439~-96-5  iManganese ! 8770 1 _1 P
{1 7479-97~6 Mercury | 0.11 Ut {CV
{7440-02-0 INickel 1 110 %EN*;:S:P H
1 7440-09-7 (Potassiumi 41 B! R
V7782-49-2 |Selenium ! G.11 TUIN iF i
17844Q0-22-4 Silver H 0.47 1ULIN ‘P
1 7440=~-23~3F | Sodium | 612 (B ‘P
1 7440~-28-0 1Thallium !} 1.1 UKW \F
17440~62-2 1Vanadium | 7.2 1B} i
1 7440—-66-6 (1 Zinc H 1210 § INX _ P
' iCyanide | R ' {NR
: : ; b4 bt
3 or EBefore: BROWN Clarity BRefore: Texture: COARSE
ovor After: EROWN Clarity After: Artifacts:
Jmments:
FORM I —- IN 7/87

Rev.

IFB Amendment One




U.8. EPA - CLP

EFA SAMPLE NO.
1

INDRGANIC ANALYSIS

DATA SHEET | ;
! MBOIBIT |

.ab Name: COLUMBIA ANALYTICAL INC. Contract: 68-WB8-0024
Lab Code: COLUME Case No.: 92652 5AS No.: SD6 No.: MBR3I76
latrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: 05/25/88
Solidss 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
H ! ! i : i
1CAS No. I Analyte |ConcentrationiC| iMm |
' | | I b4
1 7429~90~-5 [Aluwminum | 102 181 e 1
1744Q~36-0 1ANtimony | W, 0 U 1P
17440-38-2 1Arsenic ] 1.0 1y 1F
1 7440Q0~-39-3 [ Barium | Q.52 181 i !
17440~-41~7 [Heryvilium! 1,0 U} 1Pt
17440~43-9 1Cadmium | 2.0 11Ul | {
17440=-70-2 Calcium | 41,2 B} | |
17440473 |Chromium | Tet) U ! !
17440-48~-4 |Cabalt | 2.0 Ul : !
1 7440~-50~-8 |Copper ] 2.0 1Ul P
17439-89-6 | Iron ! 101 1 1 ! !
1 7439-92-1 (lLead \ 1.0 U ! H
1 7439~9%-4 Magnesicund 0.0 Ul ] H
1 7439-96-5 IManganese) 2.8 iB{ ! H
17439-97—-6 iMercury H 0.20 U} 1CVI
1 7440~-02~0 INickel H 8.0 U : :
17440-09~7 (Fotassium! 400 U} ! H
1 7782-49-2 iSelenium | 0. 50 11U} ! |
17440-22-4 1Silver H 2.0 Ul ; H
1 7440-272-5 | Sodium | I22 1B} ! H
17440-28-0 iThallium | 1.0 11U} 1 i
1 7440-462-2 (Vanadium | 2.0 U3 H H
1 7440~bb—-4 1Zinc ) 4.6 1B \ d
! iCyanide | I P NR
! H ' i R
3 or Before: COLORLESS Clarity Before: CLEAR Texture:
3’ ar After: COLORLESS Clarity After: CLEAR Artifacts:

mments:

FORM I - IN

Rev.

00008

7/87

IFB Amendment One




1A EPA SAMFLE NC.
. VOLATILE ORGANICS ANALYSIE DATA SHEET
i BT112Z2 i
Lab Name: ICM Contract: €8-W8-004& _ !
' ‘Lab Code: ICM CTase No.: 2652 SAS No. s SDIF No.: BT108
. Matriw (gmil/water? S0IL Lab Sample ID:
gample wt/vol: S. Ca/mbldy 03 Lab File ID: EBZZ19
' Level: (low/med) LOW DPate Received: S/2E/83
4 Moisture: not dec. 31, Date Analyzed: &/ 4/28
‘ palumn:  fpask/cap) FACK Dilution Factor: .36
' CONCENTRATION UNITS:
CAS NO. C:OMEOUND tug/L ar ug/KEg) UG/KGE Q
. ! 74-87~-3—-———~—~ Chlorometharne __ ! 14, U !
! 4-88-F-————— Bromomethane__ } 14, Ty '
! 75-01=d - Vinyl Chloride__ . _ : 14, QW
' ! 7._;-O<')- ———————— Chlorcethane__ i 14, 1w
J 75032 Methylene Chloride__________ ' 23. i g
L 67—l e Acetone ________ T : 31, g
. ! 75-15-0———————~ Carbon Disul fide_____ ! 7. U ;
: 75-38 -4 —————m—=~ 1,1-Dichloroethene__________ ! 7. 'y '
! 75-34-3——————~ 1,1-Dichlarcethane__________ ! 7. Ty !
I S40-53-0———————- 1,2-Dichlorcethene (taotal)d ! 7. Ty !
l } E7-EE-3——————— Chloroform__ oo ' 7. 'y !
yoo1Q7- 06~' ———————— 1,2-Dichlorocethane__________ ! 7. U o '
!  78-93-%-———-—-Z-Butaneone______________ ! 14, ug”
‘ : 71—55—6 ——————— 1,1,1-Trichlorcethane ______ ] 7. U !
A S6-238~-5———————Carbon Tetrachlaride________ i 7. U :
i 108-05-d4-—————— Vinyl Acetate _____ _ .. H 14, U :
‘ ! 75-27-d4——————— Bromodichlaoromethane_ ___ __ _ _ i 7. U :
! 78-87-5——————— 1,2-Dichlaropropane ___ ___ __ ] 7. ‘U !
110061-01-5~—————- cis-1,3-Dichlorapropene ____ | 7. Ty '
' 739-01-f————~—~ Trichlovroethene __ ! 7. 'y ]
l P 124-4B-]~——mm—— Dibromochloromethane_ ‘ 7. ‘U {
; 79-00-5—————~—— 1,1,2-Trichloroethane __ ____ } 7. Ty :
' 71-43-2~————~— Renzene __ _ o ! 7. U i
l 110061 -02-6—————=— trans-1,3-Dichloropropene __ | 7. ] !
g 75-25-2——————— Bromoform __ i 7. ) i
i 108-10-1———em—e 4~Methyl-2-Fentanocne________ ! 14. iU g
l i 591-78—-E-—————~ ~Hexanane_____ | 14, U i
v 127-18-4—————~—— Tetrachloroethene ____ __ ____ H 7. U !
! 79-34~-F———m——— 1,1,2,2-Tetrachlaroethane __| 7. U !
! 108-88-2——————— Toluene ________ : 7,6. s
P 108-90-7 ———m——— Chlorobenzene ____ _ _ ___ ____ ! 7. U '
b 100-41 -t Ethylbenzene____ ___ _ __ __ . ___ ! 7. U i
i 100-42-F——————- Styrene ___ ! 7. U i
l V133 0-20-7————~—— Xylene (totald______________ ! 7. U '
l FORM I VOA 1/87 Rev.



1A . EFA SAMFLE NO.
VOLATILE ORGANIZS ANALYSIS DATA SHEET
' BTL113 :
n Names: ICM Contracts €8-We-0OO04e Vo i
v, Code: ICM v Case No.: ZEZZ SAS N, : SDGE Nz.: EBT108
¢ oix: (s3cil/water) SOIL Lab Sample ID:
nple wt/val: . tg/mld & Lab File ID: BZZ3Z
v Lz (low/med) LOW Date Received: S/25/38
qonisture: not dec. 23, Date Analyzed: &/ 4/88
nn: tpack/cap)y FACK Dilution Factar: 1.00
CONCENTRATION UNITS:
A% NO. ZOMFOUND fug/l or uwg/tagy UGE/ESG 8]
: 74-87~3-—————— Chlaoromethane __ ' 14, ] !
: 74-82~9-—————-Bromomethane________________ ' 14, U '
i 75-01-d4=————"-Vinyl Chlaride___ ! 14, 1U :
! 75— 00—~ m Chleorcethane : 14, 1w
' 75-09~d—mmm Methylene Chlaoride__ ! 7. U H
! E7-Ed4—lm—mm——— Acetone __ ' 14, #“Eu:f !
' 753-15-0=—————— Carbon Digulfide___ ; 7. iU !
! 75-35-~d4——————— 1,1-Dichlarocethene__________ | 7. Ty :
' 75-34-3-—~~———1,1-Dichlorcethane_____ _____ ! 7. U d
' 840-89-0——————— 1,2~-Dichloraethene (totald __ | 7. u !
1 £7-66-C-—————— Chlovroform__ : 7. 'y :
V107 -06~2 e 1,2-Dichlorcethane____ _ _____ ! 7. Ty i
; 78-93-3-—————=2-Butanocne__________________ ! 14, Ug
: 71-35~-g——————m 1,1,1-Trichlorcethane ______ ] 7. 'y !
! S6-23-8-—————- Carbon Tetrachlorvide_ H 7. iy '
b 108-00-4 e e ——— Vinyl Acetate _______ _______ H 14. ‘U H
' 75—27~G——m e Bromodichloromethane_ ' 7. iy !
{ 78-87-5——————— 1,2-Dichloropropane ________ ! 7. U i
110061 -01~5-——~——— cis-1,3-Dichlorapropene ___ ! 7. s d
' 73-01-E——————— Trichlarcethene ___ ________ ] 7. Ty !
P 124-48-1 e Dibromachloromethane_ __ _ __ i 7. ) !
: 7900 ~G——————— 1,1,2-Trichloroethane ______ ! 7. Ty H
H 71-43-dm—m————Renzene _ _ _ ! 7. 'y ]
110061 -02~6——————— trang—-1,3-Dichloropropene __ | 7. ‘y i
g 75-25-2=—————m— Bromoform __ ' 7. U '
P 108-10-1-—————— 4~-Methyl -Z—-Pentancne____ ____ ! 14. Ty i
i 8991-78-6———————2-Hexanone___ _ _ _ _ o ! 14. ‘U g
Po127-18-d4-——m——— Tetrachlorcethene __ ___ ... ! 7. U : '
d 79-34-5=——r——— 1,1,2,2-Tetrachloroethane __ | 7. tu H
! 108-88-3——————v Toluere " : &
i 108-90-7-—————— Chlorobenzene __ o ! 7. U g
P 100-41 - —mmm Ethylbenzene____ _ _ _ o ' 7. U i
P 100-42 -GS m— Styrene _ ! 7. U i
V13830-20-7——————— Xylene (totald_____ _________ ! 7. U i

e s a2 s et e s b e o . oot o S i S e, Sy oS S S S e S S o T N . A el S Sty P S A S g S S Sy D | T S S SO O S, S S S S S o o

FORM I VOA 1/87 Rev.
50
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1A
VOLATILE ORGANIIZS ANALYSIS DATA SHEET

]
i
1
1
+
i

.y Name: ICM Contract: €8-We-0046 1 __

Lab GCode: cM . Case No.: 3652 SAS Nao.: SDE Nao.: EBT108

M riwe (smil/water) SOIL Lab Sample 1ID:

sample wt/veal: S. (g/mbL)> 3 Lab File ID: BIZZZ

Lo el (low/med> LOW Date Received: S5/25/88

v Moigtures not dec. 37. Date Analyzed: €&/ 4/88

~cpumn:  (pack/cap) FACK Dilutiaon Fasctar: . 36

CONCENTRATION UNITS:
CAS NO. ZOMPOUND (ug/L or ug/kg) UG/KG &
! 74-87-3=————=— Chloromethane : 15. U :
! 74-83-3~-——————Bromomethane____ __ __ _ __ _____ H 15. uJ !
! 75-01—4——————— Vinyl Chleride______ ________ ! 15. U I
! 75-00-3—————~—— Chlarocethane__ o ! ﬁ ! b
H 75-09-2————-——— Methylene Chloride__________ H 5? H h&f&
! E7-6B4-1——————— Acetone ___ ! 1s. ¥
' 75-15-0=——m=—— Carbon Disulfide____ ________ | 8. U !
H 75-35-4——————— 1,1-Dichlorcethene______ ____ ] 8. U d
H 75-34-3-—————— 1,1-Dichlaorcethane________ __ H 8. u 1
i 840-39-0——————— 1,2~Dichloroethene (total)__! 8. ‘U i
] E7-E6-3~—————= Chlaoroform___ ! 8. U i
V107 -06-2—-————~— 1,2-Dichlorcethane__ _ _______ ' 8. S| :
! 78-93-3-——-——-2-Butanone________________ "~ : 15. :g :
i 71-58-6———-——- 1,1,1-Trichloroethane ______ i 8. | i
: 26-28~5~——————Carbon Tetrachloride________ i 8. U i
P 108-05~d——emm—em Vinyl Acetate _____ ____ ______ ' 15. U i
! 75-27-4-———-—-—Bromodichloromethane________ ‘ 8. U '
H 78-87-5——————- 1,2-Dichlaoropgopane ________ H 8. Ty H
110061-01-5——————= cis-1,3-Dichlorcpropene ____ | 8. ‘U ;
d 793~01=-G——m——— Trichloroethene ____________ ! 8. U '
i 124-48-1~————mm— Dibromachloromethane__ ______ : 8. U '
! 7300 =Fm——emmem 1,1,2-Trichloroethane ______ ! 8. ) :
' 71-4323-2——————— Benzene __ _ _ o ' 8. U }
110061 -02-6=—=mm—— trans—~1,3-Dichloropropene __} 8. U :
: 79-25-2~—=~——=- Bromaform __ _ _ ! 8. U d
' 108-10~1 ———ewm—-— 4-Methyl-2-Pentancne__ __ _____ H 15. U !
1 591-78-6———=~——— 2~-Hexanone__ __ _ _ oo ! 15. U i
T 127-18-4——————— Tetrachloroethene ___ . _____ ! 8. Ty i
' 79-34-5——————— 1,1,2,2-Tetrachloroethane __ | B.. ‘U i
! 108-88-3-—————— Toluene ___ o ! ;’Y L)
! 108=-390-7———m——— Chlearcobenzene __ ' 8. U i
P 100-41 -4 Ethylbenzene______ _ _ _ . ____ ! 8. U i
' 100-42-8——————- Styrene H 8. iU i
1 1320-20-7-—————— Xylene (totald____ . _ . _____ i 8. U i
FORM I VOA 1/87 Rev.
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ST e e -

1A i EFa SAMFLE NO. g
VOLATILE ORIGANICS ANALYSIS DATA SHEET &

i BT1Z:Z :
, Name: ICM Contract: 68-W8-0046 e '
ab Code: ICM Case No.: 965Z SAS No. : SDIE Neo.: BT108
{ srix: (soil/water) WATER Lab Sample ID:
sample wt/vol: J.  (a/mL) ML Lab File ID: BZ127
- el (low/med) LOW Date Received: 5/25/88
, Moisture: not dec.100. Date Analyzed: €&/ /88
saaumn:  (pack/cap) PACK Dilutiaon Factor: 1.00
CONZENTRATION UNITS:
~AS NO. ZOMPOUND (ug/L or uwg/kKg) UG/L @
! 74-87-3——————— Chlaoromethane ________ ! 10. ) !
' 74-83-9-~—-——-Bromomethare________________ ! 10, 'y '
' 789-01 -4——————m Vinyl Chloride__ ___ ____ _____ : 10. U L
' 75=00-3——————— Chloroethane___ __ __ _________ ' 10, N B
i 75-09—2——————— Methylene Chlaride____ ! 3. e : .
i 67-64-1-——m~—n Acetote ___ MM}
! 75-15-Q———==—— Carbon Disul fide____ § 5. iU !
: 75-35~d4———mm——— 1,1-Dichlaoroethene__________ ] S. U
' 75-34-3~—————— i,1-Dichlorocethane__________ i S. 8 !
1 S40-39-0-—————- 1,2-Dichlarcethene (total)__! S. U !
i 67 -66—3——————— Chloreform_____ _ _ _ _ __ _ ____ ' . H '
P 107-06~-2-—————~ 1,2-Dichlarcethane__________ : S. U !
: 78-393-3-——-———2-Butancone__ ____ ____________ ' 10. :isr '
i 71-85-6~—————- 1,1,1-Trichloroethane _____ _ : S. U
] 96~283~5-————=—Carbon Tetrachloride________ : S. U '
i 108-08-4——mmm—m Vinyl Acetate ______________ ! 10. U d
' 75-27-4——————~ Bromodichloromethane____ . ___ : S. 'y !
H 78-87-S——————~ 1,2-Dichloropropane ________ H S. ‘U H
110061-01-S————=—— cis—-1,3-Dichloropropene ____| 5. U :
: 79-01-6-=———~~ Trichlorcethene ____________ ; S. N i
i 124-4B-1~———-—- Dibromochloromethane________ H 3. iy '
' 7300 ~F=mmm 1,1,2-Trichlarcethane ______ ' S. Ty '
! 71-43-2—=m—m—m—— Benzene ____ ' S. ) '
110061 -02-6==————— trans—1,3-Dichloropropene __ | S. W] ]
: 75-25-2——————— Bromoform ___________ : S. U :
T 108-10-1——=———m 4-Methyl -2~-Fentanone________ ! 10. TuJ
i 591-78-6-————--2-Hexanone__________________ d 10. iU ‘
P 127-18-4——————- Tetrachlorcethene _______ ___ : S. U g
H 79-34-5-==————— 1,1,2,2-Tetrachlaoroethane __I 5. YU '
i 108-88-3~—————- Toluene __ . _— i Se 'B i
i 108-90-7-———=—- Chlorobenzene _._______ ______ ' S. U g
10041 —dmm e Ethylbenzene__________ i 5. U i
1 100-42-5——————— Styrene _____ ! 5. iU i
P 13830-20-7 ————=—- Xylene (totald______________ ! 5. U d
FORM I VOA 1/87 Rev.
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Ernst Stec

CONFIDENTIAL: NOT FOR RELEASE TO PUBLIC MVD%C’BO'{S’E}‘V‘Q‘
HRS s s
| Groundwater Route Score (Sg.,) L 32 /8 GG
Surface Water Route Score (Sgw} H.TO 7. R
Alr Route Score (Sa) o O
ikt
S Stw * Sa W 5.5
Visi +si, vs2 /113 =sy- W 298
WORKSHEET FOR COMPUTING Sy,

PRO s 52
Groundwater Route Scere (Sqy,) 4 3 /5 (b
Surface Water Route Score (Saw) 500 2.3
Air Route Score (Sa) O O.

Sqw* St * 5 W 50.02
ST i i/
\/s:w+siw+si/1.n -Sy - W L‘%o‘]

WORKSHEET FOR COMPUTING Sy



Ernst S foe /

’U‘fJD‘/?SoSc.?aq;a
CONFIDENTIAL: NOT FOR RELEASE
Alr Route Work Sheet @S Pr2es
Assigned Value Muite Max. Ref.
Rating Facter {Circle One) plier Score Score | (Section)
— =
L'ﬂ Observed Release [ 45 1 I 45 8.1 <o
Date and Location:
Sampling Protocol:
if ine is 0, the S, = 0. Enter on line [5]
#une [T] ta 45, then proceed to tine |F1]
@ Waste Characteristics S.2
Reactivity and 01 23 1 3
incompatibility
Toxicity o1 223 3 9
Hazardous Waste 0123 4835817858 1 8
Quantity
Total Waste Characteristics Score 20
@ Targets 8.3
Population Within } 0 9121518 1 b o)
4-Mile Radius 21 24 27 X0
Distance to Sensitive 01 2.3 2 6
Environment ‘
Land Use 01 22 1 3 -
Total Targets Score 9
o mutioy [ x 3 x [3@ 35,100
B oivide tine [@] by 35.100 and muttiply by 100 Sa= O

"FIGURE 9

AIR ROUTE WORK SHEET

40



Ernsd 6 se |
POTDGROSOED YL,

CONFIDENTIAL: NOT FOR RELEASE

Surface Wwater Route work Sheat

Assigned Vaiue Muiti- Max
Raung Factor (Clreie One) ohar HRS score | PRO
m Obsarved Release ,_(/afb 45 1 o 45 ' o

If observed reiease is given a value of 45, proceed to line E
If observed retease is given a value of 0, proceed to line @.

@ Route Characteristics

Facility Slope and Intervening @ 1 23 1 C 3 o
Terrain
loyr. 24-hr. Rainfall 0 1.3 1 o 3 2
Distance to Nearest Surface 0 1(2) 3 2 o 8 o
Water
Physical State o1 A 1 2 3 2
Total Route Characteristics Score : 15 g
@ Containment o1 2 /@ 1 2 3 5
E Waste Characteristics . _
Toxicity/Persistence 0 36 91215 1 |7 18 |5
Hazardous Waste 012345 6/@>3 1 7 8 7
Quantity
Total Waste Characteristics Score 2| 28 25
@ Targets
Surtace Water Use 0 c ﬁs 3 3 3 9 »
Distance to a Sensitive & 3 2 o 8 o
Environment .
Poputation Served/Distance 0 4 68 8 10 1 o 40 (-
10 Water intake 12 16 18 20
Downstream 24 30 32 3 W«
Total Targets Score 3 55 (o
B wine [ is s mutioty [ x [ x [ Yo .
tine (7] iso,muttipy (2] x (3 x [ «x B [30C) sa3s0| 300
m Divide lina by 84,350 and muitiply by 100 Sgwe= ) SEO .‘;LQC




Ernst Shee

VYD IEosSosoe ¢,
CONFIDENTIAL: NOT FOR RELEASE
Ground Water Route Work Sheet
Assigned Vaiue Muiti- l Max.
Raung Factor } Circie One) ohier | HRS scora | PRO
Observed Release & 45 1 O ; 45 ' o
It observed reiease is given a score of 45, proceed 1o line [4].
It observed release is given a scors o 0, proceed to hne [2}
Route Characteristics )
Depth to Aquiler of g 1 2 @ 2 2 g &
Concern , .
Net Precipitation o 1 (&3 1 2 3 <
Parmeabiiity ot the e/ 2 3 1 / 3 /
Unsaturated Zone
Physical State 0 12\ 1 2 3 2
Total Route Charactenstics Score !l 15 /1
Containment o1 2/ 1 3 3 3
E] Waste Characteristica
Toxicity / Persistence 0 3 6 912 15@ 1 s 18 1%
Hazargous Waste 0123 458,/MH8 1 -7 8 2
Quantity
t
Total Waste Characteristics Score J5 | 28 25
E] Targets : -
Ground Water Use 9 M2 3 3 3 s 3
Distance 10 Nearest (0> 4-6 8 10 1 o 40 )
Waeil/Pogutation 16 18 20
Served 24 30 32 35 40

49

by

Total Targets Score

0,

E] it hine 13 45, multiply m x E x E —
tine [1] is 0. mupty [ x [ x [ x [ 2475 s1.330 | 275

Divide hine by 57,330 anad muitipty oy 100 Sqw= </ S 5/ S22




