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EXECUTIVE SUMMARY 

The Buffalo Crushed Stone site has been used since the early 1900 1 s for the 

storage of blast furnace slag prior to being processed and sold as construction 

material. The site is located in a medium density residential and active 

industrial area within the corporate limits of Buffalo and Lackawanna, New York. 

No evidence of hazardous waste disposal was uncovered during this environ­

mental assessment; however, four (4) empty drums were observed at various loca-

tions throughout the property. One drum was located within an abandoned 

building which had a floor that was apparently oil saturated. 

An objective of this investigation was to equate this site to inactive 

hazardous waste sites presently on the registry of the NYSDEC. This was done by 

compiling a Hazard Ranking System (HRS) score for this site. Although oil 

stained areas and an asphalt spill were observed, the quantity of material was 

deemed insignificant for HRS scoring purposes. The waste used to generate the 

HRS score was blast furnace slag, based on its uncertain characteristics as a 

potentially hazardous waste. EP toxicity tests have been conducted on similar 

slag and did not indicate the presence of materials of a hazardous nature. The 

HRS scores for the site were determined to be: SM= (Sgw = O, Ssw = O, Sa= O) 

or SM= O, SFE = 2.8, Soc= o. It should be noted that the scores generated are 

preliminary in that they are based on a lack of analytical data for both surface 

soil and groundwater. 

Based on available data and Recra's observations, it is unlikely that any 

significant environmental liabilities are associated with this site. 

Rl!CRA l!NYIRONMENTAL, INC. 
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1.0 INTRODUCTION 

The New York State Department of Transportation (NYSDOT) has contracted 

Recra Environmental, Inc. of Amherst, New York, to perform an environmental 

investigation similar in format to a Phase I Investigation conducted by the 

New York State Department of Environmental Conservation (NYSOEC), for the 

assessment of inactive hazardous waste sites. 

A preliminary site characterization following the Phase I format was per­

formed for a portion of the Buffalo Crushed Stone, Inc. property located at 

the foot of Steelawanna Avenue, Lackawanna, New York (Fig. 1-1). The spec­

ific portion of the property investigated is designated by NYSOOT as pa~el 

Nos. 238 and 239 (Fig. 1-2, see also Reference 1). The northern section of 

the property is located within the corporate limits of the City of Buffalo. 

The site is located in an area that has been used for heavy industry, most 

notably iron and steel manufacture. The Hanna Furnace Corporation was 

located adjacent to the north border of the site, and the Bethlehem Steel 

Corporation site is approximately 0.7 miles to the west. The site has been 

used since the early 1900's for the storage of blast furnace slag by 

Buffalo Slag, and since 1983 by Buffalo Crushed Stone, Inc., the current 

site owner. The slag is processed and then sold as construction material. 

No indication of hazardous waste disposal at the site was noted during the 

investigation, however, four (4) empty drums and three (3) piles of used 

tires were observed at various locations throughout the property during the 

site inspection (Figure 1-3). One (1) unlabeled drum was located inside a 

small abandoned building on-site (Figure 1-3, No. 8). The floor within the 

building appeared oil soaked, and a petroleum odor was detected. A second 

drum, located behind a pile of tires, was labeled as automatic transmission 

RECRA ENVIRONMENTAL, INC. 
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fluid, and a third drum bore a DOT stencil and was marked as returnable for 

an $18.00 deposit. Both drums were empty. and in moderate to slightly 

rusted condition, respectively. Some pieces of heavy equipment in unusable 

condition, and a pile of used truck tires was located near two buildings 

that appeared to be garage facilities (Fig. 1-3}. Na sampling or chemical 

analyses have been conducted by Recra Environmental, Inc. at this site. 

There are several known inactive hazardous waste disposal sites in the 

vicinity of the Buffalo Crushed Stone property that may impact the ground­

water at the site. Hanna Furnace, NYSDEC I.D. #915029, is directly to the 

north. Approximately one-quarter mile to the northeast is NYSDEC Site 
~ 

I.D. #915047, where hazardous waste was landfilled by Republic Steel Co., 

and approximately one-half mile to the northeast is NYSDEC Site I.D. 

#915120, where Allied Chemical Co. landfilled hazardous waste (Fig. 1-4). 

Without groundwater monitoring wells on site, the absence of hazardous con­

taminants cannot be confirmed. 

There are several wetland areas in close proximity to the site (Figure 

1-5). Tifft Farms Nature Preserve is a recreational area and is located 

0.6 miles to the north. 

Flood insurance rate maps for the area (Figure 1-6) indicate the site is 

designated as Zone C (areas of minimal flooding). 

As part of this preliminary site characterization, an initial Hazard 

Ranking System (HRS) score was developed. 

The intent of the Hazard Ranking System {HRS) is to provide a method by 

which uncontrolled hazardous waste sites may be systematically assessed as 

to the potential risk that a site may pose to human health and the environ-

AECAA ENVIRONMENTAL, INC. 
-2-
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ment. The HRS is designed to provide a numerical value through an 

assessment of technical data and information, and relating that information 

with respect to: 

o migration of hazardous substances from the site (Sm) 

0 risk involved with direct contact (Sdc) 

o the potential for fire and explosion (Sfe) 

The risks involved with direct contact (Sdc) and the potential for fire and 

explosion (Sfe) are evaluated according to site specific information 

including toxicity of waste, quantity, site demographics, location with 

respect to sensitive habitats of wildlife, etc. Migration potential (_Sm) 

is evaluated through the rating of factors associated with three routing 

modes: groundwater (Sgw), surface water (Ssw) 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 

Al!CRA ENVIRONMENTAL, INC. -3-
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Based on information gathered during this investigation, the Buffalo 

Crushed Stone site was scored according to the Mitre Corporation Hazard 

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

SM = (Sgw = O; Ssw = O; Sa = 0) 

SFE = 2.8 

Soc = a 

These scores reflect the fact that blast furnace slag is not determined to 

be a hazardous waste (Reference 2, 3, 4). 

AECRA ENYIRONMINTAL, INC. 
-4--
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2.0 PURPOSE OF THE PRELIMINARY SITE CHARACTERIZATION 

The preliminary Site Characterization of Parcel Nos. 238 and 239 of the 

Buffalo Crushed Stone Site was conducted with the following objectives: 

o Collect and review available site specific data and prepare a 

preliminary Hazard Ranking System (HRS) score. 

0 

0 

Perform a site reconnaissance and air monitoring survey. 

Evaluate whether available data are sufficient to complete a 

final HRS score. 

The scope of the investigation was in accord with the terms of -the 

contract, which included a preliminary site inspection, but no sampling 

activities or physical survey of the site. 

RECRA ENVIRONMENTAL, INC. 
-11-
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3.0 SCOPE OF WORK 

The Preliminary Site Characterization following the Phase I format for 

Parcel Nos. 238 and 239 of the Buffalo Crushed Stone site comprised several 

interrelated tasks as follows: 

(a) Initially, a thorough data and records search was undertaken to com­

pile all available information from identified sources. The infor­

mation was reviewed and a preliminary description of the site's 

history was developed. 

(b) A preliminary site inspection was conducted by the investigation team 

to familiarize personnel with the physical conditions of the site-and 

its surroundings, to confirm reported site conditions, and to collect 

additional data (without performing actual sampling and analyses). 

(c) The preliminary HRS documentation records were prepared using compiled 

information. 

{d) An analysis of the adequacy of the available data was performed to 

determine what further investigation would be required to develop a 

final HRS score. 

(e) Finally, the Preliminary Site Characterization report was prepared to 

document and su11111arize the activities and the results of the 

investigation. 

Ouri ng this investigation, several sources were contacted for information 

as shown in Table 1. 

-fill 
RICRA INVIRONMINTAL, INC. - -12-
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SOURCE 

NYSDEC-Region 9 
Divison of Soi Id 
Hazardous Waste 

NYSDEC-Region 9 
Division of Fish 
and Wi Id Ii f e 

U.S. Army Corps 
of Engineers 

Buffalo Crushed 
Stone, Inc. 

I 

DATE 

9/9/88 

9/9/88 

9/8/88 
9/23/88 

6/24/88 
9/7/88 
9/8/88 
7/6/88 
10/14/88 

10/ /88 

Gateway Trade 9/7/88 
Center, Inc. 

Erie County Dept. 9/7/88 
of Environmental 
Planning 

City of 9/12/88 
Lackawanna 9/16/88 

NYSDOT 
Regional Real 
Estate Office 

9/7/88 
9/8/88 

NYSDOT 9/12/88 
Eng i neer j_r'l_g_ Dept 

I I I I I I I I I I I I I I I 

TABLE 1 
SOURCES CONTACTED FOR INFORMATION 

CONTACT 

John S. Tygert 

Jim Sneider 

Walter Fray 
Richard Agug I i a 

Richard Mirabelli 

Richard Ruggiero 
Gary Nelson 

Niel Long 
Joe Lorazzo 

Daniel Biez 

Jerome Mi 11 er 

Bruce Col el lo 
Isabell Hartenberg 

Murray Abbott 

Fred Schultz 

TELEPHONE 

( 716) 847-4565 

(716) 847-4550 

( 716) 876-5454 

(716) 826-7310 

( 716) 683-4714 

( 716) 826-7310 

(716) 826-2890 

( 716) 846-7583 

(716) 827-6474 

(716) 847-3195 

ADDRESS 

600 Delaware Avenue 
Buffalo, NY 14202 

600 Delaware Ave. 
Buffalo, NY 14202 

.1776 Ni agar a St. 
Buffalo, NY 14207 

2544 Clinton St. 
P.O. Box 710 
Buffalo, NY 14224 

2544 Clinton St. 
Buffalo, NY 14224 

95 Frank I in St. 
Buffalo, NY 142 

714 Ridge Road 
Lackawanna, NY 

14218 

INFORMATION 

No DEC file on hazardous 
waste at site. 

Endangered species 
information 

Obtained flood maps 

Historical site information, 
slag chemical composition, 
slag processing methods 
property boundary information 
EP Toxicity date 

Site access 

No health department concerns 
about slag 

Zoning information residential 
proximity, population date 

125 Main St. Site maps, general maps 
Buffalo, NY 14203 

Parcel map, elevation 
information 
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4.0 SITE ASSESSMENT 

4.1 Site History and Use 

The site was owned and operated by Buffalo Slag Company from approximately 

1913 to 1983, when the property was sold to Buffalo Crushed Stone, Inc. 

The site has been used from 1913 to the present for the storage of blast 

furnace slag (Reference 5). The slag stored at the site was produced as a 

by-product of iron manufacture by both the Hanna Furnace Corporation and 

Republic Steel Corporation. A weigh station and two buildings assumed to 

be garage facilities were the only buildings on site that appeared 

currently in use. A number of buildings and tanks that are no longer used 

and appear to be in poor condition are located in the northern portion of 

the site. Their reported age is 26 to 27 years. The larger tanks were 

reportedly used for the storage of asphalt or tar (Reference 5). There is 

an asphalt spill of approximately 150 square feet in area and 1 to 2 inches 

thick beneath a large tank covered with an unidentified insulation material 

that is peeling and exposed (Figure 1-3, No. 2). Near this tank are above­

ground connections to an underground pipe system (see Appendix A, Exposure 

23). The exact purpose of this system is unknown. The system may have 

been used for natural gas or fuel oil. Two tanks that have been removed 

from underground, may have been used for fuel storage. The location where 

these tanks were buried is not known. Two steel inground tanks with open 

tops and what appears to be a pump mechanism supported over one of the 

tanks are present in the northern portion of the site (Figure 1-3, No. 17). 

Both tanks are thought to contain water. Field measurements by Recra per­

sonnel on 6/24/88 yielded respective readings of 330 umhos/cm and 

340 umhos/cm specific conductivity, with 7.0 and 7.14 pH. No readings were 

RECRA ENVIRONMENTAL, INC. -14-
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detected on the TIP photoionization unit (Reference 6). 

Two types of slag stockpiled on-site are 11 hard 11 slag produced by Hanna 

Furnace, and 11 light weight 11 slag produced by Republic Steel. Both types of 

slag are purported to be identical in chemical composition, the difference 

being 11 hard 11 slag is air cooled, and "light weight" slag, is water cooled, 

resulting in slag pellets of decreased density. During production, any 

iron in sizeable amount that was tapped off with the slag is recovered from 

the slag before processing by magnetic separation using an electromagnetic 

crane. The two forms of slag are then mixed, crushed, and screened before 

being sold as 11 pelletized 11 slag, an ASTM (Dl241-68) approved material for 

road base construction (Reference 7) and light weight embankment fill 

(Reference 8). The chemical composition and engineering specifications for 

Buffalo Crushed Stone slag is contained in Reference 8. The last delivery 

of slag on site occurred between 10 and 12 years ago, from Republic Steel. 

The remaining volume of slag on site is estimated at 500,000 to 750,000 

tons. 

There is no record of any hazardous waste being landfilled at the site. 

4.2 Geology and Soil Cover 

- (ta 

The bedrock underlying the site is the Levanna Shale Member of the 

Skaneateles Formation, of the Hamilton Group. The Hamilton Group is Middle 

Devonian in age. The Levanna Shale is described as a fissile, dark gray to 

olive gray, calcareous shale, and is about 45 feet thick at Lake Erie 

(Reference 9). Information on depth to bedrock and soil cover thickness 

and composition was obtained from existing boreholes within a 2,000 foot 

radius of the Buffalo Crushed Stone site (Fig. 4-1). 

RECRA ENVIRONMENTAL, INC. - -15-
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Depth to bedrock in borings at the adjacent Hanna Furnace, NYS0EC site I.D. 

#915029, was encountered between 22 and 48 feet (Reference 10). 

The soil cover consists of an organic-clayey silt topsoil of varying 

thickness and slag fill creating a level surface at the site. The topsoil 

and fill is underlain by a layer of lacustrine clay and silts varying in 

thickness between 10 and 21 feet at Hanna Furnace {Reference 10), and bet­

ween 8 to 20 feet thick at the Repub 1 i c Steel l andfi 11 , NYSDEC site I. D. 

#915047 (Reference 10). A layer of glacial till was observed in boring 

MW-2 and MW-4 at Hanna Furnace, and in the boreholes at the Republic Steel 

landfill (Reference 10, 11) overlying the shale bedrock below the 
-

lacustrine sediments. This till is very dense, and is considered to have 

low permeability. Tills of this type are often described as aquitards 

(Reference 12). 

4.3 Hydrogeology 

The regional water table for the area occurs in the lacustrine clay and 

sand and gravel deposits at various depths. During wet seasons, a perched 

aquifer can develop above the relatively impermeable clay (Reference llb). 

Groundwater was encountered at a depth of about 5 feet from the ground sur­

face at an adjacent site (Hanna Furnace, Reference 10b). 

Regional groundwater flow direction is westward toward Lake Erie. However, 

localized groundwater flow in the perched aquifer could possibly be to the 

east, towards South Park Lake. 

AECRA ENVIRONMENTAL, INC. 
-17-
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Groundwater in the area is not used as a potable source. Drinking water 

for the area is obtained from Lake Erie (Reference 13). No water intakes 

are located within a three-mile radius of the site (Figure 4-2). 

4.4 Surface Water 

The nearest body of water to the Buffalo Crushed Stone site is South Park 

Lake, located approximately 800 feet to the east. South Park Lake is used 

for fishing and recreational purposes. 

The Union Ship Canal is located approximately 1,800 feet northwest, and 

provides direct water access to the Buffalo Outer Harbor and Lake Erie, 

which are used for commercial and recreational purposes. 

The wetlands of the Tifft Farms Nature Preserve, also a recreational area, 

is 0.6 mile to the north. 

4.5 Land Use 

The Buffalo Crushed Stone site is located in an area designated by the City 

of Lackawanna Department of Development as having a PL rating, which repre­

sents the zoning classification of Planned Industrial Park, heavy industry 

permitted. The site has been used since the early 1900's for the storage 

and processing of blast furnace slag, for eventual sale as a construction 

material. 

RECAA ENVIRONMENTAL, INC. -18-
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Quickrete-Buffalo owns a 5 acre parcel of land within the Buffalo Crushed 

Stone. Inc. property. Quickrete manufactures dry cement products, all of 

which are reported as being non-hazardous. The Quickrete parcel of land is 

approximately 750 feet to the west of parcel No. 238, as designated by 

NYSDOT. The nearest residential area is adjacent to the south boundary of 

the site, along Ridge Road. 

Tifft Farms Nature Preserve, a NYSDEC designated wetland, is located 

approximately 0.6 mile to the north. South Park is 0.15 mile to the east 

of the site. Both Tifft Farms and South Park are recreational land. 

South Park is also listed in the National Register as part of the Cazenovia 

Park - South Park System, LI820430 (Olmstead Parks and Parkways Thematic 

Resources). 

RECRA ENVIRONMENTAL, INC. 
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5.0 PRELIMINARY APPLICATION OF THE HAZARD RANKING SYSTEM 

5.1 Narrative Summary 

The Buffalo Crushed Stone, Inc. property located at the foot of Steelawanna 

Avenue in Lackawanna, New York, occupies approximately 72 acres. The 

eastern portion of this property is being acquired by NYSDOT for relocation 

of a portion of the South Buffalo Railway. The site has been used to 

stockpile blast furnace slag generated by Republic Steel and Hanna Furnace. 

There is no evidence that hazardous waste has ever been deposited on this 

site. 

-
The Hazard Ranking System is designed to evaluate the potential migration 

and possible public danger from known or suspected hazardous wastes at a 

site on a numerical basis for comparison with other hazardous waste sites, 

so a uniform system can be established to evaluate the need for possible 

action for the site. The Buffalo Crushed Stone site is not on the NYS 

Registry of Inactive Hazardous Waste Sites. 

RECRA ENVIRONMENTAL, INC. -21-
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Facility name: Buffa 1 o Crushed Stone, Incorporated 

Location: Foot of Steelawanna Avenue. Lackawanna, New York 

EPA Region: ----=-I-=--I _____________________ _ 

Person( s) in charge of the facility: Current owner: Buff a 1 o Crushed Stone, 

Inc .• Richard Mirabelli, Vice President 

2544 Clinton St., P.O. Box 710 
Buffalo, NY 14224 

Name of Reviewer: Kenneth A. Shi s 1 er. Jr. Date: -=9.1.../.=.,;23::.i./..;:;8-=-8 ____ _ 

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

From approximately 1913 to 1978. blast furnace slag, a by-product of iron 
manufacture at Republic Steel Co. and Hanna Furnace, has been stockpiled 
at the site for eventual sale as fill and base material used in road 
construction. Asphalt and tar were also 1Jsed and stored on-site. Storage 
tanks used for this purpose remain. Underground tanks presumably used for 
storage have been removed from the ground and stored on the surface. 
Presently 500.000 to 750,000 tons of slag are stockpiled on-site. Slag is 
believed to be non-hazardous. Groundwater in the area is not used for 
drinkin. 

Scores: SM - 0 (Sgw= 0 Ssw= o Sa= O ) -
SfE - 2.8 -
8oc - 0 -

FIGURE 1 

HRS COVER SHEET 

-~ 
RECRA ENVIRONMENTAL. INC. -



-
- Ground Water Route Work Sheet 

- Rating Factor I Assigned Value I Multt- score Max. Ref. 
(Circle one> plter Score (Sect1on) 

OJ Observed Release ® 45 1 0 45 3.1 

If observed release ts given a score of 45, proceed to I lne ~ 
If observed release Is given a score of o, proceed to Hne [!] 

- [f] Route Characteristics 3.2 

Depth to Aquifer of 0 1 2@ 2 6 6 
Concern - Net Precipitation 0 1 @ l 1 2 J 

Permeablltty of the 0 1 ® l 1 2 J 
Unsaturated Zone - Physical State ® 1 2 l I 0 l 

- I Total Route Characteristics Score 10 15 

[l] Containment 0 1 2@ 1 3 J ];J 

- ~ waste Characteristics l.4 

-
Toxlc1ty/Persl stence $ J 6 9 12 15 18 1 0 18 
Hazardous Waste } 123456 1 0 8 
Quantity 7 8 

I Total Waste Characteristics Score 0 26 - ~ Targets l.5 

- Ground Water Use 0 © 2 3 J 3 g 

Distance to Nearest )® 4 6 8 10 1 0 40 
Well/Populatton 12 16 18 20 24 
Served JO l2 l5 40 

- I Total Targets Score 3 49 

- [!] If ltne OJ Is 45. multlply OJx~x~ 
If Hne OJ ts 0, multiply [!] >C [l] IC ~ X [fil 0 57.JJO 

- [I] Divide llne [!] by 57,JJO and multlply by too Sgw= 0 

- FIGURE 2 
GROUND WATER ROUTE WORK SHEET 

-
RECAA ENVIRONMENTAL, INC. -



-
- Surface Water Route Work Sheet 

- Rattng Factor I Ass1gned Value I Multt- Score Max. Ref. 
CC1rcle One) pl1er score (Section) 

[I] Observed Release @ 45 I 0 45 4.1 

- If observed release ts given a score of 45, proceed to Jtne ~ 
If observed release ts given a score of o. proceed to ltne [!] 

- [!] Route Characteristics 4.2 

Faclllty Slope and Inter- 0 (D2 3 t 1 3 
ventng Terrain - 1-yr. 24-hr. Rainfall 0 I ® 3 t 2 3 

Distance to Nearest 0 I 2 @ 2 6 6 
Surface Water - Physical State @ t 2 3 t 0 J 

- I Total Route Characteristics Score 9 15 

[I) Containment 0 t 2@ I 3 3 4.J 

- ~ waste Characteristics 4.4 

-
Toxl ctty/Perst stence ~ J 6 9 12 15 18 I 0 18 
Hazardous Waste ) 123456 I 0 8 
Quantity 7 8 

I Total Waste Characteristics Score 0 26 - ~ Targets 4.5 

- Surface Water Use 0 1·@ J J 6 g 

Distance to a Sensitive 0 (D 2 3 2 2 6 
Environment 

- Population Served/ )® 4 6 8 10 I 0 40 
Distance to water 12161820 24 
Intake Downstream 30 32 35 40 

- I Total Targets Score 8 55 

[j] If llne OJ Is 45, mult1ply IT] x ~ x [[] - If Hne OJ ts o, multiply ~x[!]x~x[[] 0 641,350 

[1] Divide Hne ~ by 64,350 and multtply by 1 oo Ssw= 0 -
FIGURE 7 - SURF ACE WATER ROUTE WORK SHEET 

-
RICRA ENVIRONMENTAL, INC. -



-
- Air Route Work Sheet 

- Rattng Factor I Assigned Value I Multi- Score Max. Ref. 
(Circle One) plier Score CSectton) 

OJ Observed Release ® 45 1 0 45 5. I 

- Date and Location: 

Sampling Protocol: Photovac TIP {Total Ionizables Present) 
Photoionization Detector -

If ltne OJ ts o. the Sa = o. Enter on line ~-
- If 11ne OJ ts ◄S. then proceed to ltne [I]. 

[I] Waste Characteristics 5.2 

- ReactlvttI and 0 I 2 3 1 3 
lncompa 1blllty 

Toxicity 0 I 2 3 l 9 

- Hazardous waste }~ 1 2 J 4 5 6 1 8 
Quantity 8 

-
I Total Waste Characterlsttcs Score 20 -

-
m Targets 5.3 

Population Within 
)20, 

9 12 15 18 I 30 
◄-Mlle Radius 24 27 JO 

Distance to Sensitive 0 I 2 J 2 6 
Environment 

Land Use 0 1 · 2 3 I J -
- I Total Targets Score 39 

- ~ Multiply OJ X [I] X m JS, 100 

- [fil Divide line ~ by 35. 1 oo and multiply by 1 oo Sa= 0 

- FIGURE 9 
AIR ROUTE WORK SHEET 

-
-Bl 

RECAA ENVIRONMENTAL, INC. -
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s 
Groundwater Route Score <Sgw> 0 

Surface Water Route Score <Ssw> 0 

Atr Route Score CSa) 0 

2 2 
s! Sgw + Ssw + 

✓S~w + 2 + 52 Ssw a 

✓s:w s! /i.13 + 2 + •SM• Ssw 

FIGURE 10 
WORKSHEET FOR COMPUTING SM 

AECAA ENVIRONMENTAL, INC. 
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-
- Fire and Explosion Work Sheet 

- Rating Factor I 
Assigned Value I Mufti- Score Max. Ref. 

(Circle One> pl1er Score (Section) 

OJ Con tat nment (!) J 1 1 J 7.1 

- ~ Waste Characteristics 7.2 

Direct Evidence ® J I 0 J 

- lgnltab111ty 0 © 2 J I 1 J 

Reactivity @ I 2 J I 0 J 

- lncompatlblltty @ I 2 J I 0 J 

Hazardous Waste ) 0Q)2 J 4 5 6 I 1 8 
Quantity 7 8 

-
I Total Waste Characteristics Score 2 20 

W Targets 7.J 

-
-

Distance to Nearest 0 1 2 J© 5 I 4 5 
Population 

@ Distance to Nearest 0 I 2 I 3 J 
Building 

® Distance to Sensttlve 1 2 l I 0 J 
Environment 

Land use 0 1 2 @ I 3 J 

- Population Within 0 1 2 J ◄ @ I 5 5 
2-Mlle Radius 

Buildings Within 0 1 2 J 4 ® I 5 5 
2-Mlle Radius - I Total Targets Score 20 24 

- ~ Multiply OJ X [fil X w 40 1.440 

@] Divide llne [i] by 1.440 and multlply by 100 Sf£= 2.8 

- FIGURE 11 

- FIRE AND EXPLOSION WORK SHEET 

-
-
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- Direct Contect Work Sheet 

- Rating Factor I 
Assigned Value \ Multi- Score Max. Ref. 

CCtrcle One> plier Score (Section> 

OJ Observed Release @ 45 1 0 45 8.1 

- If observed release Is given a score of 45. proceed to llne ~ 
If observed release Is given a score of o. proceed to line Ii] 

- @] A.ccesslbt 11 ty 0 1 2 @ 1 3 l 8.2 

m Containment 0 ~ 1 15 15 8.l - ~ Waste Characteristics 
® Toxlctty 1 2 l 5 0 15 8.4 

- [fil Targets 8.5 

Population Wtthtn a 0 1 2 l 4@ 4 20 20 
I-Mlle Radius - Distance to a 0 I @l 4 8 12 
Critical Habitat 

-
-
- I Total Targets score 28 l2 

[fl If line OJ ts 45. multiply [iJ x ~ x [fil 

- If ltne [iJ Is o, mu1t1ply @] X [!] X ~X [fil 0 21,600 

[I] Divide line [fl by 21,600 and multiply by I oo soc= 0 

-
FIGURE 12 

- DIRECT CONT ACT WORK SHEET 

-
-
-

RECRA ENVIRONMENTAL. INC. -
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- 5.3 HRS Documentation Sheets 
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DOCUMENTATION RECORDS 
FOR 

HAZARD RANKING SYSTEM 

June 28, 1982 

INSTRUCTIONS: The purpose of these records is to provide a convenient 
way to prepare an auditable record of the data and documentation used to 
apply the Hazard Ranking System to a given facility. As briefly as pos­
sible sulTlllarize the information you used to assign the score for each 
factor (e.g., 11 Waste quantity = 4,230 drums plus 800 cubic yards of 
sludges"). The source of information should be provided for each entry 
and should be a bibliographic-type reference that will make the document 
used for a given data point easier to find. Include the location of the 
document and consider appending a copy of the relevant page(s) for ease 
in review. 

FACILITY NAME: Buffalo Crushed Stone 

LOCATION: Foot of Steelawanna Avenue, Lackawanna, NY 

1 
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GROUND WATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected (5 maximum): 

None 

Rationale for attributing the contaminants to the facility: 

NA 

* * * 

2 ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern 

Name/description of aquifer(s) of concern: 

Shallow perched water table aquifer above lacustrine sediments. 

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

Approx. 2 to 8 ft. below surface - Ground surface at BCS was 
leveled with slag base. Groundwater was encountered at the 
following depths at the adjacent Hanna Furance Site: 

2.5 ft at MW-3 on 4-5-88 
2.13 ft at MW-4 on 4-5-88, 

North of BCS on Hanna Furnace site Ref. llc 

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

Unable to determine accurately without borehole information on 
site. Original ground surface elevation before slag was deposited 
on site, was 592 ft.(National Geodetic Vertical Datum). Present 
surface is 585 ft. The entire area has been leveled, and slag 
piled in large mounds in portions of the site. 

2 
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rra 

Net Precipitation 

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

U.S. Dept. of Commerce, National Climatic Center, (Climatic Atlas 
of the United States, 1979). 
Mean annual percipitation is 36". Ref. 14 

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

Mean annual lake evaporation is 27". 

Net precipitation (subtract the above figures): 

9" (36"-27" = 9") 

Permeability of Unsaturated Zone 

Soil type in unsaturated zone: 

Lacustrine clay sediments and glacial till. 
USGS field reconnaissance in EPA Preliminary Evaluation of Chemical 
Migration to Groundwater and the Niagara River from Selected Waste 
Disposal sites. Mar. 1985, p.122 (EPA-905/4-85-00l} 

Ref. lla 

Permeability associated with soil type: 

General permeability for these soil types are in the range of 
10-10 to 10-4 cm/s Ref. 12b 

10-9 to 10-6 cm/s vertical permeability of the clay has 
been reported. Ref. 10c 

Phys i ca 1 State 

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

Solid 

* * * 
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3 CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 

Uncovered piles 

Method with highest score: 

Uncovered piles 

4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated: 

Source: Buffalo Crushed 
Stone, Inc. 

Material use and description 

Compound with highest score: 

NA 

Composition 
CaO{l ime) 
Si02(silica) 
Al203(alumina) 
MgO(magnesia) 
Mn(maganese) 
S (sulphur) 
Fe (iron) 

of Slag 
38 to 44'.t 
30 to 36'.t 
11 to 15'.t 
10 to 14'.t 
.1 to .5'.t 
1 to 2% 
.3 to .6% 

Preliminary score of zero has been assigned since presence of hazardous 
compounds has not been confirmed. 

Hazardous Waste Quantity 

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

Slag - 500,000 to 750,000 tons; however, since slag has not been 
determined to be a hazardous substance, a score of "O" has been 
assigned. 

Basis of estimating and/or computing waste quantity: 

9/8/88 - Site Inspection with Mr. Richard Mirabelli, Vice President, 
Buffalo Crushed Stone. 

Visual estimate done by Mr. Richard Mirabelli 

* * * 
4 

RECRA ENYIRONMINTAL, INC. 



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-fill 

5 TARGETS 

Ground Water Use 

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

None 

Distance to Nearest Well 

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

None 

Distance to above well or building: 

NA 

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

Identified water-supply well(s) drawing from a5uifer(s) of concern 
within a 3-mile radius and populations served y each: 

None - within 3 miles (NYS Atlas of Community Water Supply 
Systems, 1982) (see Figure 4-2) 

Ref. 13 

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

a.a 

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

a.a 

5 
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SURFACE WATER ROUTE 

1 OBSERVED RELEASE 

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

No samples have been taken 

Rationale for attributing the contaminants to the facility: 

NA 

* * * 
2 ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain 

Average slope of facility in percent: 

<1% Large piles of slag have steep slope, but are permeable 
with no surface runoff associated with the piles. 

Name/description of nearest downslope surface water: 

South Park Lake (800 1
) 

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

less than 1,0'.t 

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

No 

6 
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Is the facility completely surrounded by areas of higher elevation? 

No 

1-Year 24-Hour Rainfall in Inches 

2.1 11 {U.S. Department of Commerce Technical Paper No. 40) 

Ref. 14 

Distance to Nearest Downslope Surface Water 

800 feet 

Physical State of Waste 

Solid 

3 CONTAINMENT 

Containment 

* * * 

Method(s) of waste or leachate containment evaluated: 

Uncovered piles 

Method with highest score: 

Uncovered piles 

7 
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4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated 

NA 

Compound with highest score: 

NA 

Hazardous Waste Quantity 

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

NA 

Basis of estimating and/or computing waste quantity: 

NA 

5 TARGETS 

Surface Water Use 

* * * 

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

Commercial and Industrial shipping. recreational use 
(Recra Environmental Site Inspections. 1988) 

8 
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Is there tidal influence? 

No 

Distance to a Sensitive Environment 

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

NA 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 

0.6 mile or 3000 feet to the North is Tifft Farms Nature Preserve 
(USGS Topographic Map: Buffalo SE NY, 1965} 

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

None within 1 mile (NYSDEC Region 9, Division of Fish and 
Wildlife files) 

Ref. 15 

Population Served by Surface Water 

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

No water supply intakes within 3 miles 
(NYS Atlas of Community Water Supply Systems, 1982) 

(see Figure 4-2) 
Ref. 13 
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Computation of land area irrigated by above-cited intake(s) and 
conversion to population (1.5 people per acre): 

None within 1 mile 
(site is located in urban area) 

Total population served: 

None 

Name/description of nearest of above water bodies: 

NA 

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

NA 

10 
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I OBSERVED RELEASE 

Contaminants detected: 

None 

AIR ROUTE 

Date and location of detection of contaminants: 

Recra Environmental Site Inspection 6/24/88 

Methods used to detect the contaminants: 

Photovac Incorporated TIP (Total Ionizables Present) 
Photoionization Detector 

Rationale for attributing the contaminants to the site: 

NA 

2 WASTE CHARACTERISTICS 

Reactivity and Incompatibility 

Most reactive compound: 

NA 

* * * 

Most incompatible pair of compounds: 

NA 

11 
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Toxicity 

Most toxic compound: 

None 

Hazardous Waste Quantity 

Total quantity of hazardous waste: 

NA 

Basis of estimating and/or computing waste quantity: 

NA 

* * * 

3 TARGETS 

Population Within 4-Mile Radius 

Ci rel e radius e used, give population, and indicate how determined: 

67,595 

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

(Engineering Science and Dames & Moore Phase I Investigation 
of Hanna Furnace, Site No. 915029, January 1986; compiled 
from 1980 Census Data) 

Distance to a Sensitive Environment 

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

None within 2 miles 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 

3000ft.(0.6mi.) to Tifft Nature Preserve (NYSDOT Wetlands, Map) 
Buffalo SE 1965 Quadrangle (Fig. 1-5) 

12 
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Distance to critical habitat of an endangered species, if 1 mile or 
less: 

None within 1 mile 
(NYSDEC, Region 9, Division of Fish and Wildlife) 

Ref. 15 

Land Use 

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

Site is located in industrial area zoned as PL (Planned Industrial 
Park) with heavy industry permitted. 
(City of Lackawanna, Department of Development) 

Ref. 16 

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

3000 ft. North is Tifft Farms Nature Preserve 
(USGS Topographic Map, Buffalo, SE, 1965) 

Distance to residential area, if 2 miles or less: 

0.0 - residential area is adjacent to southern boundary of 
site 

Ref. 16 

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

NA 

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

NA 

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

0.15 mi. to South Park, listed in the National Register as part of 
the Cazenovia Park - South Park System, Ll820430(0lmsted Parks and 
Parkways Thematic Resources) 
Our Lady of Victory Basilica, though not listed, is National 
Register eligible. 

13 
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FIRE AND EXPLOSION 

1 CONTAINMENT 

Hazardous substances present: 

Unidentified oil stained areas, asphalt spill. Ref. 18 

Type of containment, if applicable: 

NA 

* * * 

2 WASTE CHARACTERISTICS 

Direct Evidence 

Type of instrument and measurements: 

NA 

Igni tabil i ty 

Compound used: 

Asphalt 

Reactivity 

Most reactive compound: 

NA 

Incompatibility 

Most incompatible pair of compounds: 

NA 

* * * 
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Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility: 

25 cubic feet 

Basis of estimating and/or computing waste quantity: 

150 square feet x .167 feet (2 in.)= 25 cubic feet 
Visual estimate of asphalt spill 

* * * 

3 TARGETS 

Distance to Nearest Population 

Occupied buildings on-site are within 200 feet of the 
asphalt spill. 

Distance to Nearest Building 

200 feet 

Distance to Sensitive Environment 

Distance to wetlands: 

0.6 mile (USGS Buffalo, SE, NY 1965 Quadrangle) 

Distance to critical habitat: 

No critical habitats of endangered species in 
area. 

Land Use 

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

Site is in commercial/industrial area. 

15 
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Distance to national or state park, forest, or wildlife reserve, if 2 
miles or less: 

0.6 mile to Tifft Farms Nature Preserve 
(USGS Buffalo SE, NY 1965 Quadrangle) 

Distance to residential area, if 2 miles or less: 

0.0 Residential area is adjacent to southern boundary of site. 
(USGS Buffalo SE, NY 1965 Quadrangle} 

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

NA 

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

NA 

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

Yes, spire of Our Lady of Victory Basilica (National Register 
eligible) can be seen from the site. 

Population Within 2-Mile Radius 

Ref. 18 
Photo #18 

Estimated to be greater than 10,000 persons. Radius encompasses 
residential areas of South Buffalo and Lackawanna. 
(USGS Buffalo SE, NY 1965 Quadrangle) Ref. 19 

Buildings Within 2-Mile Radius 

Estimated to be greater than 2,600 buildings. 
(USGS Buffalo SE, NY 1965 Quadrangle) 
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DIRECT CONTACT 

1 OBSERVED INCIDENT 

Date, location, and pertinent details of incident: 

NA 

* * * 

2 ACCESSIBILITY 

Describe type of barrier(s): 

Railway embankment, railway tracks. 
by foot, automobile or rail. 

* * * 

3 CONTAINMENT 

Type of containment, if applicable: 

Open piles; asphalt spill. 

4 WASTE CHARACTERISTICS 

Toxicity 

Compounds evaluated: 

Slag, asphalt 

Compound with highest score: 

Slag= O; Asphalt= 0 

* * * 

* * * 

17 

Site can be readily accessed 

Ref. 18 

Ref. 17 
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- 5 TARGETS 

Population within one-mile radius 

- No reliable data exists but an estimate of 6,000 persons was used. 

Ref. 10 -
Distance to critical habitat (of endangered species) 

- No critical habitats of endangered species in area. 

Ref. 15 -
-
-
-
-
-
-
-
-
-
-
-
-~ 18 
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- 5.4 USEPA Form 2070-12 
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- . POTENTIAL HAZARDOUS WASTI SITI I. IDENTlflllCA TIOM 

&EPA PRELIMINARY ASSESSMENT I 01 ITA111102 ••• ·-

PART 1 • SIT! INFOIIMA noN ANO AIIESIMENT 

- IL SfTI NA- AHO LOCATICNlt oa ... _.,, l"IIIINTW, NU., OIII ~ LOCATION o,ami_.,.._ • ......,.._.,.., .. 
Buffalo Crushed Stone Foot of Steelawanna Avenue 

- o,CITY 
04 STATI 0$ ZP COCI ,oe~ r7=,,r~ Cities of Buffalo & Lackawanna NY Erie 

-
ot~•- 1.ATTTUDe 

I 
LONGITUOI 

N450 00 --- -- --·-- -- --·-1ociMCTIONITOIITl1...,. ____ 

Route 5. to Ridge Road to Steelawanna Avenue - 111. RUPONSIILI PARTIES 
010WNIHIIII......, 02$'"'111'~ .............. 

Buffalo Crushed Stone, Inc. 2544 Clinton Street - 03CITY <MITATI OIZPCOOI I ot TILEPHONI! NUMIP I Buffa lo NY 14224 17161 826-7310 
07 OHIIATOII ,. __ ...,__._, otSTMI ..__,_,, ___ - Same 
otQTY 10 STATI 11 ZPCOCI 112 TIUPN0NI NUMNIII I I I - 13 TYPf0'0WNINMf'1<=--

iltJ A.PAIVATE 08.FeOEAAL: □ C.STATI CO.COUNTY 0 E. MUNICIPAi. , .. _,_ 
0 F.OTHl!A: 

(~/ 
□ G.UNl<NOWN . . . - .. - 1.a OWNIIIIOPIRATOIII NOTll'ICATIOH 0N 1111..E ,c-___ 

□ A. ACAA 3001 OATI FIECIIVED: J J 0 8. UNC0NTAOU.£0 WASTE SIT!icrc..t 10, c/ DATE AECEIY!D: I I CJ C.NONI 
MOlf'fM OAY ....,.,. M0NTM OA'I' VIAii 

IY. CHARACTEIIIZA TION OP POTENTIAL HAZARD - 01 0N IITI INll'ICTl0N IY1~--_,,, 

if! YES DATE 09 t.0a I aa □ A.EPA CJ 8. EPA CONTRACTOR ~C.STA:\: . CJD.0~,~ 
CJ NO r.t0HTN OAY YIM CJ E. I.OCAL HEALTH OFFICIAL XJ F. OTHER: -~i;t:g_01J ream__ n ,....,, 

CONTAACTOR NAMICII: - 02 SITI STATU11c:ii-- 03 YIAIIIIO,Oll'IIIATICN 

I II A.ACTNI CJ 8. INACTIVE CC.UNKNOWN 1913 Present CJ UNKNOWN ..... .,..,. IHONIYIAII 

- 0. DUCMtTIQNO,SUUTANCUPOSSIILY~. KHOWN,0111~ 
· Light weight slag - by-product o iron manufacture at Republic Steel 

Hard slag - by-product of iron manufacture at Hanna Furnace 

- OS DIICM'TION 0, POTINTIM.HAZNIO TOINWIOI'..-.« ANCIIClll ll'CIPUI.ATIOM 

None that can be determined. 

-
Y. PRIORITY ASIIIIMINT 
01PNONr'tl'Olll._.ctlONio--•••-•---•·---•-a•O.--•-c--.._ - 0 A.HIGH Cl I.MEDIUM Cl C.LOW di O.NONI _...,.......,. _,..... ------ _______ ....., 
YI. INFORMATION AVAi.Aii.i FJIIOM . 
01 CONT Alwl 02 OF t••• •• o, I I I 0:, :-- Richar·d Mirabelli Buffalo Crushed Stone, Inc. 'nf/ 826-7310 
Q<lrc..- K 0$ .loQINg1' lot~TION I 01 TEL!Pt40Nl NUMIH OIOATI 

Kenneth A. Shisler, Jr. NYSDOT E ~rF8nmental 1718 691-2600 09 ,08,88 
MION1M OM' vilii 

-



-
- . POTENTIAL HAZARDOUS WASTE SITI L IDINTIFICATIOM 

&EPA PRELIMINARY ASSESSMENT 01STAff,0I..-..._ 

PART I• WAITI INPOIIMATION -IL WAITI STA TU, QUANTITID. AND CHAIIACTIRlaTICI 

-
21 PHY-STA,_ 1c:-•--- OI WMTI CIUMfflY AT Sl1'I oawMTI~~--_,,, 

, ____ 
Iii A. S0UO 0 I. 11.IJNW' · r"::~oo CJ A. TOXIC Cl I.SOLUM C l.l«Jl1LYYQ.ATU 

Ct.POWOUl.l'INU Ci fl. UOUC1 CJI.COMOtllll C fl.tNnCTIOUII Cl J. EXPt.OIIIII 

□ C.SWOGI CJ G.GAI Cl C. AAOIOACTM OG.11\J,MM ... □ K.f!EACTMI 
CUIIICYAIIOI □ 0. PINISflNT □ N.IGHITA&I Cl L IHCOMltAT .. 

CJ O.OTHUI 
(:i.W.MOTN'PIJCAa.f ,__,,,, 

~ N0.0,~ -IIL WAITI TYPI 
CATIQQIIIY SUUTANCINAMI OIGAOSIAMOUNT 02UNITO,WIASUM OICOMMiH'l'I 

SW swooe - OLW OILYWASTI 

901. SOLViHTS 

PSO PESTICIDES - occ OTHEAOAGANIC CHEMICALS 

l0C INOAGANIC CHEMICALS 

ACO ACIDS - IAS BASU 

MIS HEAVY METALS 

IY. HAZARDOUS SUUTANCll ,,_.__ __ ___,.,..,.c.a,_,,, 

-01 CATl!GOIIIY OISUUTANCINMII 03CASIIIUMNlll O<I ST~ MITHCO OICOHCIHTIIATION 09~ 

- - . ·- .. 

-
-
-
-

V. FEIDITOCKI ,,....._..,_, __ 

- CATIQOlll'f o, flUDll1'0CIC ..... 02 CAS NUMIIIII CATHOIW 01 Fl!l!DSTOCK HAM1 02CA8~ 

F~ FOS 

FOS FOS - FOS FOS 
FOS FOS 

Vt. SOURCES OF INFORMATION ,c,.---•·•·• ,,.._ ---.-, . .. · . 

.. -
-
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- POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA PRELIMINARY ASSESSMENT 01 STATE I 02 ~TE NU1;18EA 

PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS - II. HAZARDOUS CONDITIONS ANO INCIDENTS 
01 !.:: A. GROUNDWATER CONTAMINATION 02 0 OBSERVED (OATE J '-' POTENTIAL C ALLEGEO 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE OESCRIPTION - None . 

- 01 C 8. SURFACE WATER CONTAMINATION 02 ~ OBSERVED (DATE. I 0 POTENTIAL L.. ALJ.EGEO 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

- None 

01 CC. CONTAMINATION OF AIR 02 = 08SERVED(DATE: ) 0 POTENTIAL :: ALLEGED - 03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None - dust nuisance reported to ECDEP -
01 C 0. FIREiEXPLOSIVE CONDITIONS 02 C: OBSERVED (DATE: l C: POTENTIAL C ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION - None 

- 01 c... E. OlRECT CONTACT 02 ~ OBSERVED (DATE •) C: POTENTIAL = ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None 

01 C: F CONTAMINATION OF SOIL 02 □ OBSERVED (CATE l :: POTENTIAL C: ALLEGED - 03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 
{AC,•IJ 

None - 01 CG. DRINKING WATER CONTAMINATION 02 C; OBSERVED (CATE: I :: POTENTIAL C: ALLEGED 
03 POPULATION P01'ENT1ALL Y AFFECTED: 04 NARRATIVE DESCRIPTION 

- None 

- 01 C H. WOAl<ER EXPOSUAE/INJUAY 02 0 OBSERVED(DATE: I 0 POTENTIAL C: ALLEGED 
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

- None 

01 Cl I. POPULATION ExPOSURE/INJURY 02 CJ OBSEAVED (OA TE: I C POTENTIAL ·o ALLEGED 
03 POPULATION POTIN'flMJ. V AFFeCTEO: 04 NAMA 11VE OESCAlPTION - None ·-

-
EPA FOl'IM 2070• 1 I 17 ·111 
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POTENTIAL HAZARDOUS WASTE SITE I. IOENTIFICA TION 

&EPA PRELIMINARY ASSESSMENT Ol 5TAtel02 SITE NUMBER 

PART 3. DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II. HAZARDOUS CONDITIONS AND INCIDENTS ,co•,.,•..,, 
01 □ J, OAMAGE TO FLORA 02 0 OBSERVEO (CATE: l 0 POTENTIAL D ALI.EGEO 
04 NARRATIVE OESCFUPTlON 

None 
,. 

01 □ K. OAMAGE TO FAUNA 02 C OBSERVEO (CATE: l 0 POTENTIAL CALLS.GEO 
04 NAARA TIVE OESCRIPTION ,,,.._,,_,, oi "'"'"' 

None 

01 0 L, CONTAMINATION OF FOOO CHAIN 02 C OBSERVEO (CATE. l □ POTENTIAL 0 AU.EGEO 
04 NARRA TIVi: OESCRIPTION 

None 

01 0 M. UNSTABLECONTAINMENTOFWASTES 02 C OBSEFIVEO !CATE: l D POTENTIAL C ALI.EGEO ($o,W_,.,.,..,., _ __,.,_ 
03 POPUI.A TION POTENTIAL!. Y AFFECTIEO: 04 NARRATIVE OESCRIPTION 

N/A 
01 0 N. OAMAGE TO OFFSITE PROPERTY 02 C OBSERVEO (OA TE: I C POTENTIAL 0 ALLEGED 
04 NAARATIVE OESCFIIPTION 

None . . ... 
01 Ci O CONTAMINATION OF SEWERS. STORM ORAINS, WWTPs 02 C OBSERVEO (CATE: I 0 POTENTIAL 0 ALLEGED 
04 NARRATIVE OESCRIPTION 

None 

01 = P ILLEGAL.IUNAUTHORIZEO OUMPING 02 C OBSERVEO (CATE: ) C POTENTIAL :J ALI.EGEO 
04 NARRATIVE OESCRIPTION 

Four empty drums were observed at various locations at the site. There was no evid-
ence of spillage near the drums outside, however one drum (green paint) was located 
inside a small building where the floor appeared oil soaked. Oil odor was also oreser 

05 OESCRIPTION OF ANY OTHER KNOWN, POTENTIAL OR ALLEGEO HAZ.AFIOS 1nree p11es at old tires were also obser, 

Ill. TOTAL POPULATION POTENTIALLY AFFECTED: 
IV. COMMENTS 

Iron is magnetically separated by electromagnetic crane. Crushing and screening 
of slag is only processing of material. 

.. 

V. SOURCES OF INFORMATION ,e,,. ... .,.,.,.,.,,., ..... , .. 11•••----•-t.1 
Richard Marabelli, Vice President, Buffalo Crushed Stone,Inc. 

EPAFOFIM 2070•12 (7•111 

t. 
ed. 
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6.0 ASSESSMENT OF DATA ADEQUACY 

The data collected and evaluated during the Preliminary Site 

Characterization for the Buffalo Crushed Stone site is considered inade­

quate in the following areas: 

o Waste Characteristics - no sampling or analyses have been made of the 

specific slag materials at the site to determine if it contains any 

hazardous substances. 

o Observed Releases - no samples have been obtained from the groundwater 

resources at the site for the analysis of hazardous substances. 

Rl!CRA l!NYIRONMl!NTAL, INC. 
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7.0 RECOMMENDATIONS 

Based on available data and Recra's observations indicating little or no 

evidence of visible contaminants, it is unlikely that any significant 

environmental liabilities are, or are likely to be associated directly with 

this site. 

It is recormnended, however, that site specific data be acquired relative to 

leachabaility of on-site slag to ascertain whether said material could pro­

duce contravention of surface and/or groundwater quality or discharge stan­

dards. It is further recommended that the oi 1 stained areas and exposed 

insulation material referenced in this report be sampled and analyzed to 

insure the absence of hazardous substances or constituents. 

IIECRA ENVIRONMENTAL. INC. -26-
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REFERENCE 1 

NYSDOT 
City of Lackawanna 

Hamburg Turnpike Arterial Route 
Map No. 192 

Parcel Nos. 238 & 239 
(6 sheets) 
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CITY Of LACKAWANNA 
HAMBURG nJRNPIKE ARTERIAL ROUTE ERIE COUNTY 

MAP NO. 192 
PARCEL NOS. 238 & 239 
SHEET 1 OF 6 SHEETS 

Survey notes on file at New York State Department of Transportation Regional Office No. 5 
Located at Buffalo, New York. 

BUFF ALO CRUSHED 
STONE, INC. 

(Reputed Owner} 

TRN 48 
cc 0 L 9195 

100' 0 • ■ • Scale Bar 

LOT 29 
LOT J7 

CURVE DATA 
If Sta. t7.J+6f.JJ 
If.Sta. 169+57.99 
f Sta. 177+44.15 
l::i. • 31'26',l(r Lt 
H • 1,432.69' 
0 • 47:JO'OOW 
L ., 786.16' 
T • <IO.J..14' 
£ • 55.69' 

P 382 

100' Feet 

l 

Notti: All CUl'VH arw 
bond on chord dt1"'1ltlon 

a. 173+69:t: 

200' 

: N20°30'4.:l"W 
295.17 
S 20°30'43°E 

(Sn Sl1t1t1f 3 for 
Bost1lin11 /ills) 

BUFFALO CRUSHED 
STONE INC. 
(Reputed Owner) 

CONSOUDA TED RAIL 
CORPORATION 

(Reputed Owner) 

<t Tangent N0'11'45"E 

FT. 

Point of Commencing, (Par. 239 ac Access R.O.W.) 

(t Sta. 170+64±, 1'± Lt. 

CITY OF LACKAWANNA 
CITY OF BUFF ALO 

OGDEN GORE TRACT 
LOTS 18 & 29, T-10, R-8 

BUFFALO CREEK INOIAN RESERVATION 
LOT 37, T-10, R-8 
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CITY OF LAC1<AWANNA 
HAMBURG TURNPIKE ARTERIAL ROUTE 

100' ·- 0 110• Feet 2~0' 

II I I 
Scale Bar 

Match to Sheet 1 

<I Slltlnmdoah 
ltK1d Track 

SCATTERED 
TREH II BRUSH 

ERIE COUNTY 

CUR\IE DATA 
([ Sfo. 194+67.J6 
([ Sta. 190+68.22 
([ Sta. 197+51.J0 
t:,. • 74 '00'00* Rf 
R • 529.67' 
o - 10'50'00· 
l .,, 68J.08' 
r - J99.14' 
E' • IJJ.55' 
Not«· AH curvr,s 
an, bas,d on 
chord d•llnition 

MAP NO. 192 
PARCEL NOS. 238 & 239 
SHEET 2 OF 6 SHEETS 

(Reputed 

(s,e ShtHJt J for 
Base/In• nes) 

CITY OF LACKAWANNA 
CITY OF BUFF ALO 

OGDEN GORE TRACT 
LOTS 18 & 29, T-10, R-8 

BUf'f'ALO CREEK INOIAN RESERVATION 
LOT 37, T-10, R-8 
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CITY OF LACl<AWANNA 
HAMBURG TIJRNPIKE ARTERIAL ROUTE 

CURVE PATA 
( Sta. 19-'+fi7.J6 
f Sia. 190+68.22 
( Sta. 197+51.JO 
A - 7-'TJO'OO" RI 
R -529.67' 
0 - 10"50'00" 
L • 68J.08' 
r .. J99.1-'' 
€ • IJJ.55' 
Nol11: All curvt,s 
ar11 bosfld on 

E)(ISllNC rACll.lllES (BCS) 
"10. OESCRIPT. 
! Sll.TANI< 
,2 Sll. TANK 
.J I STY. CONC. BlOCIC Ill.DC. 
-I , CONC. SLAB 
$ CONC. F'NOS. 
II I STY, CONC. Ill.DC. 
7 Sll. CON~ 
II I STY. CONC. BI.OCIC Ill.DC. 
!I Sll. TANI< OIi COIIC. St.All 
1() Sll. F'JIAM[ 
11 COHC. FNOS. a Sll. T AHl<S 
1:1 I STY. CONc. BUC. Ill.DC., CQIIC. St.All 
1.J I STY. Sll. F'RAME 111.DG. 
1-1 1 STY. sn.. F'RAMI 81.DO. 
!$ Sll. TANK, C0Nc. St.All a WAI.LS 
111 1 STY. EIRICK Ill.DC. 
17 IHCROUHO Sll. TANKS 
18 COIC. RlM. WAI.LS I Sll. TANI< 

P.1.-12 
fl Sta. 171+81.15 

IRON ROD 
(Nol to Scale} 

100' 0 ·-· SOUTH BUFFALO 
RAILROAD 

(Reputed Owner) 

ERIE COUNTY 

100' 

1 

Feet 

P.1.-11 
fl Sta. 165+65.21 

DISC 
(Not to Scole} PIER fl 

DISC 
(Not to Seate) 

CAGE 
RAil 

MAP NO. 192 
PARCEL NOS. 238 & 239 
SHEET 3 OF 6 SHEETS 

AR~ • 38, 188:t:SQ. FT. 
OR 0.877:t: ACRE 

CONSOUDA TED RAIL 
CORPORATION 
(Reputed Owner) 

P.1.-10 

NAIL IN 
UTILITY POLE 

ll Sta'. 161+2.3. 75 
!RON ROD 

(Not lo Scale} 



-
-
- ... ,~-

-
-
-
-
-
-
-
-
-
-
-
-
.. 
-
-

'. 

CITY OF LACKAWANNA 
HAMBURG TURMPII.CB ARTERIAL ROUTE ERIE COUNTY 

MAP NO, 192 
PARCEL NOS. 238, & 239 
SHEET 4 OF 6 SHEETS 

All that piece or parcel of property hereinafter designated as Parcel No. 238 situate in 
Lot No. 37, of the Buffalo Creek Indian Reaervation, Lot No, 29 of the Ogden Gore Tract both Ln 
the City of Lackawanna, Lot No. 18 of the Ogden Gore Tract, City of Buffalo, Township No. 10, 
Range No. 8, County of Erle, State of New York as shown on the ~ccompanylng mAP and deecribed as 
follow11 

Parcel No. 238 

Beginning at a point on the northerly boundary of the e~lstlng Ridge Road at Lts 
intersection wlth the dlvlsion llne bet-en the property of Buffalo Crushed Stone, Inc. (Reputed 
Owner) on the east and the property of Stephania Tomaka (Reputed Owner) on the west said polnt 
being 26:!:' feet distant westerly, meaaured radially from· Station 170+69'.!: of the herelnafter 
descrlbed centerline for the Shenandoah Lead Track; thence northerly and northweRterly along 
said dlvlslon llne 297t feet to a point 89.00 feet distant weaterly measured radially from 
Station 173+69t of said centerline; thence through the property of Buffalo Crushed Stone, Inc. 
(Reputed Owner) the following nine courses and distances: (1) North 2•-21 1 -14" East, 135'.!: feet 
to a point 40,00 feet distant westerly measured radially from Statlon 175+00.00 of saiJ 
centerline1 thence (2) northerly and northwesterly on a ,curve to the left having a radius of 
1,392.69 fll\et, an arc distance of 23 7. 44 feet to a point 40 .00 feet distant southwesterly 
measured at right angles from Station 177+44.15 of said centerlin~: thence (3) North 31°-15'-03" 
Weat, 255,8-5 feet to a polnt 40.00 feet distant southwesterly measured at right angles from 
Station 180+00.00 of said centerline; thence (4) North 32•-53'-14" West, 350.14 feet to a point 
50.00 feet distant southwesterly measured at right angles from Station 183+50.00 of said 
centerline;' thence (5) North 66•-14'-34" West, 61.03 feet to a point 85,00 feet dllltant 
aouthweaterly meaaured at right angles from Station 184+00.00 of said centerline; thence (6) 
North 31 •-1s'-03" West, 200.00 feet to a point 85.00 feet diatant southwea terly measured at 
right angles from Station 186+00.00 of said centerline; thence (7) North o•-11 1 -13" West, 58.31 
feet to a point 55.00 feet distant southwesterlr, meaaured at rlght angles from Station 186+50.00 
of said centerline; thence (8) North 31•-40 1 -20' West, 556.04 feet to a point 75,00 feet distant 
aouthweaterly measured radially from Station 191+90.00 of said centerline; thence (9) North 23°-
34'-17" West, 280t feet to the point of intersection of the division llne between the property 
of Buffalo Crushed Stone, Inc. (Reputed Owner) on the southwest and the property of the South 
Buffalo Railway Company (Reputed Owner) on the northeast with the division line between the 
property of Buffalo Crushed Stone, Inc. (Reputed Owner) on the southeast and the property of 
South Buffalo Railway Company (Reputed Owner) on the northwest, sald point being 16lt feet 
distant westerly measured radially from Station 194+10t of sald centerline; thence northeasterly 
along the laat mentioned diviaion line 649.89 feet to lta point of intersection with the 
division line between the property of Buffalo Cruehed Stone, Inc. (Reputed Owner) on the west 
and the property of Consolidated Rail Corporation (Reputed Owner) on the east, sald point being 
92t feet distant southeasterly measured at right angles from Station 199+81± of said centerline; 
thence southerly along the last mentioned divialon llne 22t feet to a point 112t feet distant 
aoutheaaterlJ measured at rlght angle• fr0111 Statton 199+71± of sald centerline; thence through 
the property of Buffalo Crushed Stone, Inc, (Reputed Owner) the following eleven courses and 
dlatancea1 (.1) South 45•.30 1 -00" Weat, 15lt feet to a point 106.16 feet distant southeasterly 
meaaured at right angles from Station 198+o9,44 of ,aid centerline; thence (2) Southwesterly on 
a curve. to the right having a radius of 2,021.08 feet, an arc length of 58.52 feet to a point 
99.4S feet diatant southeasterly measured at right angles from Station 197+51.30 of said 
centerline; .thence (3) South 34•-18 1 -19" Weat, 208.46 feet to a point 80.00 feet distant 
eaaterly meaaured radially from Station 195+00.00 of aaid centerline; thence (4) South 7°-13'­
SO" Weat, 17.9.35 feet to a point 70,00 feet distant eaaterly measured radially from Station 
192+90,00 of1 said centerline; thence (5) South lS--20'-55" East, 176.80 feet to a point 70.00 
feet distant northeeaterly 118aaured radially from Statton 190+85.00; thence (6) South 30°-02'-
29" Eaat, 247.84 feet to a point 65.00 feet distant northeasterly measured at right angles from 
Statton 188+35.00 of said centerline; thence (7) South 36•-06'-55" East, 235.85 feet to a point 
85.00 feet dlatant northeasterly measured at right·' angles from Station 186+oO.OO of said 
centerline; thence (8) South 31•-15'-03" Eaat, 130,00 feet to a point 85.00 feet distant 
northeasterly -••ured at risht angles from Statton 184+70,00 of said centerline; thence (9) 
South 20•-30 1 -43" Baat, 295.17 feet to a point 30,00 feet distant northeasterly measured at 
rl1ht angle.ii fro■ Statton 181+80.00 of said centerllne; thence (10) South n•-15'-03" East, 
435.85 feet to a point 30,00 feet diatant northeasterly measured at right angles from Station 
177+44.15 of said centerllne; thence (11) southeasterly and southerly on a curve to the right 
having a radius of 1,462.69 feet, an arc distance of 320t feet to a point on the last mentioned 
dlvhion line, said point being 30.00 feet diatant easterly measured radially from Station 
174+3lt of aald centerline; thence southerly along said last mentioned division llne, 371'.!: feet 
to its point of lnteraectl~n with the said boundary, said point being 1± foot distant westerly 
meaaured radially from Station 17o+64t of aald centerline; thence westerly along said boundary, 
26,lt feet t~ the point of beginning, being 284,815t square feet or 6,538 acres _more or leas. 

Reserving, however, to the owner of the property described above, and such owner's 
auccesaors or assigns only to an extent which will not interfere wlth the use of the property 
for railroad purposes, a pel'l!l&nent right, privilege and easement for vehicle and pedestrian 
access aero••• the above described Parcel No. 238 and for such purposes to maintain and operate 
a road and oiher appurtenances as may be deemed necessary for the proper operation thereof. 

Such easement shall be exercised ln and to, under, over and across all that piece or parcel 
of property hereinafter designated as ACCESS RIGHT OF WAY situate in Lot No. 29 of the Ogden 
Gore Tract, City of Lackawanna, Township No. 10, Range No. 8, County of Erle, State of New York 

as shown on the accompanying map and described as follows: 
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CITY OF LACKAWANNA 
HAMBURG TURNPIKE ARTERIAL ROUTE ERrE COUNTY 

ACCESS RIGHT OF WAY 

MAP NO. 192 
PARCEL NOS. 238, & 239 
SHEET 5 OF 6 SHEETS 

Commenclng at a point on the northerly boundary of the existing Ridge Road at its 
lntersectlon with the division line between the property of Buffalo Crushed Stone, Inc, (reputed 
owner) on the west and the property of Consolldated Rall Corporatlon ( reputed owner) on the 
east, aald polnt being 1± foot distant westerly meaaur'!d radially from Statton 170+64± of the 
herelnafter described centerline for the Shenandoah Lead Track; thence northerly along satd 
dlvision line, 371± feet to a point 30,00 feet distant ensterly measured radially from Statton 
174+31± of said centerline; thence through the property of Buffalo Crushed Stone, Inc. (Reputed 
Owner) the following three courses and distances1 (1) northerly and northwesterly on a curve to 
the left havlng a radius of 1,462.69 feet, an arc dlstance of 320± feet to a point 30.00 feet 
distant northeasterly measured at right angles from Station 177+44.15 of said centerline; thence 
(2) North 31°-15' -03" West, 435. 85 feet to a point 30 .00 feet distant northeasterly measured at 
right angles. from Stat ion 181+80. 00 of said centerline; thence (3) North 20°-30' -43" West, 
295.17 feet to the point of beginning, said point being 85.00 feet distant northeasterly 
measured at rlght angles from Station 184+70.00 of said centerline; thence continuing through 
the property of Buffalo Crushed Stone, Inc. (Reputed Owner) the following four courses and 
distances, (1) South 58•-44'-57" West, 170.00 feet to a point 85.00 feet diatant southwesterly­
measured at rlght angles from Station 184+70.00 of said centerllne; thence (2) North 31"-15'-03" 
West, 50.00 feet to a point 85.00 feet distant southwesterly measured at right angles from 
Station 185+20.00 of said centerline; thence (3) North 59•_44' -57" East, 170,00 feet to a point 
85,00 feet dlatant northeasterly measured at rlght angles from Station 185+20.00 of said 
centerline; thence (4) South 31°-15'-03n East, 50,00 feet to the point of beginning, for said 
ACCESS RIGHT OF WAY. 

ALSO 

PERMANENT EASEMENT FOR RETENTION POND 

A permanent easement to be exercised in, on and over the property above delineated and 
hereinafter described for the ·purpose of constructing, reconstructing and maintaining thereon a 
retention pond and appurtenances in and to all that piece or parcel of property hereinafter 
designated aa Parcel No. 239 situate in Lot No. 18, Township No, 10, Range No, 8 of the Ogden 
Gore Tract, City of Buffalo, County of Erle, State of New York as shown on the accompanying map 
and described as follows1 

Parcel No. 239 

Co-encing at a point on the northerly boundary of the existing Ridge Road at its 
intersection with the dlvlslon line between the property of Buffalo Crushed Stone, Inc, (Reputed 
Owner) on the west and the property of Consolidated Rall Corporation (Reputed Owner) on the 
east, said point belng 1± foot distant westerly measured radially from Station 170+64± of the 
hereinafter described centerline for the Shenandoah Leed Track; thence northerly along said 
division liner on five courses a total distance of 2,306± feet to the point of beginning, said 
point belns 334± feet distant southeasterly measured at right angles from Station 198+26t of 
said centerline; thence through the property of Buffalo Crushed Stone, Inc. (Reputed Owner) the 
following six'. couraea and distances: (l) South 75°-09' -25" West, 180t feet to a point 227. 00 
feet distant southeasterly aaeasured radially from Station 196+15,00 of said centerline; thence 
(2) North 14•~50'-35" Weat, 120. 70 fe.et to a point 135.00 feet distant southeasterly measured 
radially from Station 197+35.00 of said centerline; thence (3) South 75°-09'-25" West 51,18 feet 
to a point 104.07 feet distant southeasterly measured radially from Station 196+82.29 of said 
centerline; thence (4) North 34°-18'-19" East, 56.72 feet to a point 99,45 feet dtstant 
southeasterl1, measured at right angles from Station 197+51.30 of said centerline; thence (5) 
northeasterly on a curve to the left havins a radius of 2,021.08 feet, an arc length of 58,52 
feet to a point 106.16 feet distant southeasterly measured ~t right angles from Station 
198+09,44 of said centerllne1 thence (6) North 48•-30'-00" East, 151:1: feet to a point on the 
said divlalon :.line, said point being 112± feet distant southeasterly measured at right angles to 
Station 199+71~ of said centerline; thence southerly 251± feet along, said division line to the 
point of be&lft;Dlna, belns 38,186± square feet or 0,877 acre more or leas. 

Reserving, however,to· the owner of any rlght, tltle or interest in and to the property 
described above, and auch owner's successors or assigns, the right of using said property and 
such use shall not be further ll11ited or restricted under this easement beyond that which is 
necessary to ·effectuate its purposes for, and aa establiahed by, the construction and as so 
constructed, the maintenance, of the herein identified project. 

The above mentioned centerline for the Shenandoah Lead Track as shown on the accompanying 
map la established from the DeLeuw, Cather & Company of New York, Inc. 1987 survey b~sellne for 
the construction of the South Buffalo Railw&y Company Track Relocation aa shown on a map and 
plan on file in the Office of the State Department of Transport&tlon, a portion of aald baseline 
being described aa follows: 

Beglnnins at PI-9 Station 134+83.40; thence North 11•-59•_35• Weat to PI-10 Station 
161+23,75; thence South 79•36'-26" West to PI-11 Statlon 165+65,51; thence South 50°-10'-52" 
West to Pl-12 Station 171+81.15. 

All bearings referred to True North at the 78"-35' -00" Meridian of West Longitude. 
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CITY OF LACKAWANNA 
HAMBURG TURNPIKE ARTERIAL ROUTE 

I hereby certlfy that the 
property de1crlbed and mapped above 
l1 nece11ary·for thl1 project and 
the acquleltlon thereof le 
reconnended. '. 

DATE ___ s __ 11 .... 'fJ_l_11m_b• __ r_8 ___ , 1988 

~ ~a c;;z ..... ~ 
I. J. auss!U. > 
Regional Director of Tran1portatlon 
Reglon Ho. S 

ERIE COUNTY 

MAP NO. 192 
PARCEL NOS. 238 & 239 
SHEET 6 OF 6 SHEETS 

,_,fll Ullil.UfMOJtlf(O AlfU'AflOM 011 -.r:n,mON fO TMt9 SUltVtT 

MIAft 11 A YIOl,Altntf Of HCT10frt 12M, f'tlOY"fllON I Of' 

THC tttW TO•a. lf,UI lOUC:AftoN. l,AW. 

I hereby certify that this is 
an accurate descriptlon and map made 
from an accurate survey, prepared 
under my dlrectlon. 

DATE .5'rp/~. 1988 

m~v~~-
Erdman, Anthony and A11oclates, Inc. 
P.L.S. License No. 49093 

NEW YORK STATE DEPARTMENT OF TRANSPORTATION 
DESCRIPTION AND HAP FOR THE ACQUISITION OF PROPERTY 

Map No. 192 
Parcel Noa. 238 & 239 

CITY OF LACKAWANNA 
HAMBURG TURNPIKE ARTERIAL ROUTE 

ERIE COUNTY 

BUFFALO. CRUSHED STONE, INC. 
(Reputed <>wner) 

Total Area• 323,001± Sq. Ft. 
or 7.415± Acres 

Deeoriptiona and -P of property ehowlng (1) Parcel No, 238 to be acquired ln fee except 
for the purpose• of the rlghte deecrlbed above; and (2) Parcel No, 239 ln and to which an 
eaeement aa'hereinabove defined la to be acquired; each of which the Commlseloner of 
Traneportatlon deema nece11ary to be acquired by appropriation in the name of the people of the 
State of Hew York for purpose• connected with the highway syetem of the State of New York 
pureuant to Section• 30 and 349-C of the Highway Law and the Eminent Domaln Procedure Law. 

There la excepted from thle approprlatlon all the rlght, title and lnterest, if any, of the 
United Statea of Amerlca·tn or to said property. 

Pursuant to 1tatute1 eet forth above and the authority delegated to me by official order of 
the coaai11loner of traneportatlon, the above de1cription1 and map are hereby officially 
approved; and eaid deecriptione and the original tracing of thie map are hereby officially filed 
in the office of the department of traneportation. 

DATE __________ , 19_ 

D,J. Gurnett 
Dlrector, Real Estate Dtvieion 

I have compared the foregoing copy of descrlptlona and map .wlth the original thereof, as · 
filed in the office of the department of traneportation and I do hereby certify the eame to be a 
true and correct copy of eaid original and of the whole thereof. 

ReafTstate Division 

J; 
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~ 
RECRA ENVIRONMENTAL, INC. 
Cham,cal Wasta Analysis, Prevant,on and Conuol 

Mr. Jerome L. Miller 
~nvironmentalist - Hazardous Waste 
County of Erie Department of 

Environment and Planning 
95 Franklin Street 
Buffalo, New York 14202 

Dear Mr. Miller: 

September 20, 1988 

The following letter is to serve as documentation for our telephone conversation 
on September 7, 1988, concerning the Buffalo Crushed Stone Steelawana Ave. location. 
If you feel any corrections or additions to this information are needed, please 
make them on the text of this letter. If you agree that the information is cor­
rect, please sign at the bottom of the page in the space indicated, and return 
it to me. 

o There is no health hazard associated with the slag stored at the Buffalo Crushed 
Stone facility. 

o The only complaints associated with the Buffalo Crushed Stone operations were 
for dust nuisance. 

o 7here are no health hazards associated with the leachate that is sometimes 
emitted by slag during periods of heavy rainfall. 

Should you have any additional comments or questions, please 
me. Thank you very much for your time and effort. 

KS/pb 

Jerome L. ~il1er 

Sincerely, 

RECRA ENVIRONMENTAL, INC. 

Kenneth A. Shisler, Jr. 
Staff Geologist 

1 free to contact 

Auouoon Bus,ness Cenlfe • 10 Hazelwood Drive, Suite No. 106 • Amnerst. r.ew York 14150 • (716) 691-2600 



- 1/R9960.3 

-
-
-
-

- REFERENCE 3 

-

-
-
-
-
-
-
-
-
-
-



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

unty of Erie 
DENNIS T. GORSKI 

COUNTY EXECUTIVE 

DEPARTMENT OF ENVIRONMENT AND PLANNING 

RICHARD M. TOBE 
COMMISSIONER 

Mr. Ken Shisler. 
RECRA Environmental Inc. 
Audobon Business Center 

September 27, 1988 

10 Hazelwood Drive, Suite 106 
Amherst, New York 14150 

Dear Mr. Shisler: 

ENVIRONMENTAL COMPLIANCE SERVICES 

In regard to your recent letter concerning our conversation 
on the Buffalo Crushed Stone Steelawanna Avenue location, I am afraid 
I am unable to sign the statements for the following reasons. 

Since our department has done no study and has no available 
data, I cannot state that the slag stored at that location is not 
producing any health hazard through its presence or the leachate it 
generates. 

For the record, the only complaints from this facility that 
we are aware of concern the generation of excessive dust from trucks 
leaving and entering the facility. 

Very truly yours, 

Jt::::::~~ 
Environmentalist - Hazardous Waste 

JLM:ems 

ERIE COUNTY OFFICE BUILDING, 95 FRANKLIN STREET, BUFFALO, NEW YORK 14202, PHONE: 716/846-6370 
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BUFFALO CRUSHED STONE, INC. 
CONSTRUCTION MATERIALS 

2544 Clinton St., P.O. Box 710, Buffalo, NY 14224 
(716) 826-7310 

October 21, 1988 

Mr. Kenneth A. Shisler, Jr. 
Staff Geologist 
Recra Environmental, Inc. 
10 Hazelwood Drive 
Suite 106 
Amherst, New York 14150 

Dear Mr. Shisler: 

Blast furnace slag stockpiled at the Buffalo Crushed Stone, Inc., 
Steelawanna Avenue site consists of "light weight" slag and 
"hard" slag that were produced as a by product of iron manufacture 
from the Republic Steel Co. and Hanna Furnace Corporation, 
respectively. 

Although no specific analyses have been conducted on the slag 
stockpiled at the Steelawanna Avenue site, Buffalo Crushed 
Stone, Inc. has had EP Toxicity analyses performed on similar 
blast furnace slag produced by Bethlehem Steel Co., and stockpiled 
by Buffalo Crushed Stone, Inc. in Woodlawn. 

The EP Toxicity analyses of the slag produced by Bethlehem Steel 
Co., did not indicate the presence of materials of a hazardous 
nature. 
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m~,504.1 
RECRA ENVIRONMENTAL, INC. 
Chemical Waste Analysis, Prevention and Control 
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THIS COPY Fon 

September 13, 1988 

Mr. Richard Mfrabelli 
Vice President 
Buffalo Crushed Stone, Inc. 
2544 Clinton Street 
P.O. Box 710 
Buffalo, NY 14224 

' Dear Mr. MJrabelli: 

In order to provide a written record of our background information 
search, all interviews, personal or telephone, must be documented. 

Below is a synopsis of our telephone conversation of 9/7/88, and per­
sonal interview at the Steelawanna Avenue Site on 9/8/88, regarding the 
history of the Buffalo Crushed Stone property located at the foot of 
Steelawanna Avenue, Lackawanna, New York. If the information contained 
herein is correct, please sign this letter at the bottom in the space pro­
vided and return it to the undersigned. If you feel any corrections are 
necessary, please make them on the text of this letter. 

o The Steelawanna Avenue slag storage site was operated by Buffalo Slag 
Company from approximately 1913 until 1983, when the operation was 
sold to Buffalo Crushed Stone, Inc. • 

o The site has been used primarily for t~e storage of hard slag and 
light weight slag, which is crushed, mfxed and screened on site, and 
is sold as ASTM approved construction material for road and parking 

0 

1 ot base fi 11. 

There have been no materials other than slag landfilled at th~, 
Steelawanna Avenue location_, ·t ~ ~ 1 ~ ~r ·cr 

o Asphalt and tar are no longer stored o~ used at the site, however, old 
tanks that were used for this purpose are still located on site. 

Audubon Business Centre• 10 Hazelwood Onve. Suite No. 106 • Amherst, New York 14150 • (716) 691-2600 



- Mr. Richard MJrabelli -2- September 13, 1988 

-
- o There are no underground tanks currently at the site J ·t; tl ~1, }~~. 

o Iron recovery from the slag is accomplished by magnetic separation, ~ 
and there are no other refining processes used. - Should you have any further questions or comments, please feel free to 

contact me, Thank you for you time and effort. 

- Sincerely, 

RECRA ENVIRONMENTAL, INC. - ,, I ._.1 _ j J · . •· /1 
_}(._, rvi•~h!L ({, --o---rv .. :_ ~-~)/J. 

- Kenneth A. Shisler, Jr. 
Staff Geologist 

-
-
-
-
-
-
-
-

-
RECRA ENVIRONMENTAL, INC. 

-
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REFERENCE 6 

Notes from 6/24/88 and 7/7/88 
Recra Environmental Site Inspections 



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1/9960.6.1 

FILE 

Robert E. Steiner 

November 30, 1988 

Buffalo Crushed Stone, Steelawanna Avenue Site 

A site visit was done on 6/24/88 by Recra personnel Robert E. Steiner. 
Inspected buildings and tanks at northern part of site; noticed most of 
site is covered by large piles of slag, known as light weight slag. These 
piles extend to the southern part of the site, where some are covered with 
some vegetation. It was said that this material was brought in during the 
1970 1 s from Republic Steel. The facility used to be known as Buffalo Slag. 
The light weight slag is mixed with hard slag and the product is often used 
as fill in highway construction by County and State authorities. Below is 
a brief description of some of the buildings and tanks that have been there 
for the last 26 or 27 years. The tanks were said to have been used to 
store asphalt (tar). 

17: Two in-ground tanks with open tops, they stick up about two feet and 
extend 10 feet below ground. They are about 4-5 feet in diameter and 
have 5-6 feet of water in them. Field measurements on water yielded 
conductivity reading of 330,340 umhos/cm and pH readings of 7.0, 7.14. 
The water was clear with some rust particles in it. No readings on 
TIP unit. 

15: This is a large tank about 20 feet high that appears to be empty. No 
readings were obtained with TIP. 

18: This is a fairly small tank on top of a pile of slag. The tank seems 
to be empty, but there is some tar residue on the outside. 

2: This is a large tank that seems to have been purchased and there is a 
large puddle of tar about 1 inch thick around the tank. 

9: This tank also has a puddle of tar around it. 

There are four tanks next to Tank #9, two of which (a,b) are 
underground tanks that have been removed and placed on top of the 
ground. Tank "a" seems to have a small amount of liquid in it and a 
radi ng of >400 ppm on TIP was registered. Tank 11b II seems to be empty 
but an odor can be detected and the TIP registered >2,000 ppm. 

The buildings on-site are made of sheet metal and block walls and concrete 
floors. There is some debris in some of them, but nothing of real concern. 
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Memo To File, Page 2 
Buffalo Crushed Stone Site Visit 

There was a pile of asphalt road debris located to the east of Tank #2 on 
6/24. On 7/7 the piles had been moved 100-200 feet east and the material 
had been crushed. 

Near the northeastern part of the site is a sanitary manhole that is filled 
near the top with water. Thee was a slight hydrocarbon smell evident but 
the TIP did not pick up anything. A water sample was collected and speci­
fic conductance was 390, pH was 7.73. 

Directly adjacent to Buffalo Crushed Stone, on the west side, is Quikrete, 
which produces dry cement products. The southern end of the site near 
Ridge Road is bordered by a fence. In the vicinity of Ridge Road is a 
church and a United Way building. 

The main areas of concern are the tanks, especially the ones where there 
has been leakage. There is also underground piping next to the tanks. The 
sanitary sewer may be of concern as well as adjacent landfills located to 
the east. 

The surface water run-off direction seems to be to the east and south, but 
water probably runs off in all directions from the large piles of slag. 

On 7/7, I talked with some people along Ridge Road who said they remember 
seeing the trucks transporting the material {slag) to and from the site, 
and that they never saw anything else being brought or buried on-site. 

Information on the makeup of the slag is being forwarded to Recra by Gary 
Nelson, phone number 683-4714. The majority of the information was 
obtained from Dick Marabelli, phone number 826-7310. We need to obtain 
information from him as to where the underground tanks are buried. Don 
Biez originally showed the site, phone number 826-2890. He should be con­
tacted if further site visits are needed. 
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REFERENCE 7 

1985 Annual Book of ASTM Standards 
Section 4 Construction 

Volume 4.08 Soil and Rock; Building Stones, pp. 266-267 



~ t Deeignatlon: D 1241 - 88 (Reapproved 1979) 

Standard Specification for 
MATERIALS FOR SOIL-AGGREGA"rE SUBBASE, BASE, AND 
SURFACE COURSES1 

This standard is issued under the ti~ed designation 0 1241; the number immediately foUowing the designation indicates the Yeatof 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapprovat 
A superscript epsilon(,) indicates an editorial change since the last revision or reapproval. 

I. Scope 

I . 1 This specification covers the quality and 
grading of the following materials for use in the 
construction of subbase, base, and surface 
courses: sitnd - clay mixtures; gravel; stone or 
slag screenings; sand; crusher-run coarse aggre­
gate consisting of gravel, crushed stone, or slag 
combined with soil mortar; or any combination 
of these materials. The requirements are intended 
to cover only materials having normal or average 
specific gravity, absorption, and gradation char­
acteristics. Where other materials are to be used. 
appropriate limits suitable to their use must be 
specified. 

2. Types 

2.1 The following types of mixtures are spec­
ified: 

2.1.1 Type /-Mixtures consisting of stone, 
gravel, or slag with natural or crushed sand and 
fine mineral particles passing a No. 200 (75i1,ril) 
sieve and conforming to the requirements of 
Table I for Gradation A, B, C, or D. 

2. l .2 Type II-Mixtures consisting of natural 
or crushed sand with fine mineral particles pas.,­
ing a No. 200 (75i1,m) sieve, with or without 
stone, gravel, or slag, and conforming to the 
requirements of Table l for Gradation E or F. 

3. General Requirements 

3.1 Coarse Aggregate-Coarse aggregate re­
tained on a No. 10 (2.00-mm) sieve, for use in 
Type I and Type II mixtures, shall consist of 
hard, durable particles or fragments of stone, 
gravel, sand, or slag; materials that break up when 
alternately frozen and thawed or wetted and 
dried shall not be used. Coarse aggregate shall 
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have a percentage of wear, by the Los Angeles 
test, of not more than 50. 

NOTE I-A higher or lower percentage of wear IOa'I 
be specified by the engineer, depending upon the ma, 
terials available for the work. 

3.2 Fine Aggregate-Fine aggregate passing a 
No. 10 (2.00-mm) sieve, for use in Type I and 
Type II mixtures, shall consist of natural or 
crushed sand and fine mineral particles passill8 
the No. 200 (75-µm) sieve. The fraction passing 
the No. 200 sieve shall not be greater than two 
thirds of the fraction pas.sing the No. 40 (425. 
µm) sieve. The fraction pas.sing the No. 40 sieve 
shall have a liquid limit not greater than 25 and 
a plasticity index not greater than 6. 

3.3 The composite soil-aggregate material or 
Types I and II shall be free of vegetable matter 
and lumps or balls of clay and shall conform to 
the grading requirements of Table I. 

4. Subbue MateriaJs 
4.1 Soil - aggregate materials for subbase shall 

conform to the requirements of Section 3 for 
Type I, Gradation A, B, C, or D, or for Type II, 
Gradation E or F. The type and grading desired 
shall be specified. 

NOTE 2-Where local experience has shown that. io 
order to prevent damage by frost action, it is necessary 
to have lower percentages of the subbase materials 
passing the No. 200 (75-µm) sieve than are required b}' 
Table I, the engineer should specify such lower per• 
cent.ages. 

1 This specification is under the jurisdiction of ASTM Com­
mittee 0-18 on Soil and Rock and is the din:c'I responsibility ol' 
Subcommittee 0 I 8.08 on Speaal and Construction Control 
Tests. 

Cumnt edition effective Sept. 13, 1968. Originally issued 
1952. Rep!Kcs 0556, 0557, 01241 -64 T. 

5, Base-Course Materi 
5. l Soil - aggregate 

shall conform to the n 
for Type I, Gradation , 
II. Gradation E or F 
desired shall be specifa 

NOTE 3-Where local, 
order to prevent damage I 
to have lower percentages 
passing the No. 200 (75-µ 
Table I, the engineer sh, 
centages. 

6. Surface-Course Ma 
6.1 Soil - aggrega· 

course shall conform t, 
tion 3 for Type I. Grae 
II Gradation E or F. 1 
be specified. 

NOTE 4--Where it is 
gate surface course is to b 
without bituminous surf. 
imposed impervious sui 
specify a minimum of 8 
(75-µm) sieve instead c 
shown in Table I for Gra 
specify a maximum liq1 
index range from 4 to 9. 
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7. Moisture Content 
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ments will be obtain1 
compacted. 

8. Admixture 
8.1 Calcium chlor 
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;. Base-Course Materials 
5.1 Soil - aggregate materials for base course 

shall conform to the requirements of Section 3 
for Type I, Gradation A, B, C, or D, or for Type 
[I, Gradation E or F. The type and grading 
desired shall be specified. 

NOTE 3-Where local experience has shown that, in 
order to prevent damage by frost action, it is neces.,ary 
10 have lower percentages of the base-course materials 
pas&ng the No. 200 (7511m} sieve than are required by 
Table I, the engineer should specify such lower per­
centages. 

6. Surface-Course Materials 
6.1 Soil - aggregate materials for surface 

course shall conform to the requirements of Sec­
tion 3 for Type I, Gradation C or D; or for Type 
II Gradation E or F. The type and grading shall 
be specified. 

NOTE 4-Where it is planned that the soil • agre­
gate surface course is to be maintained for several years 
without bituminous surface treatment or other super­
imposed impervious surfacing, the engineer should 
specify a minimum of 8 percent (llllmng the No. 200 
(75-µm) sieve instead of the minimum percentages 
shown in Table I for Gradation C, D, or E, and should 
specify a maximum liquid limit of 35 and plasticity 
index range from 4 to 9, instead of the limits given in 
3.2. 

7. Moisture Content 
7 .1 All materials shall contain moisture suffi­

cient to ensure that the design density require­
ments will be obtained when the materials are 
compacted. 

8. Admixture 
8.1 Calcium chloride used for the control of 

267 

moisture shall conform to all the requirements 
of ASTM Specification D 98, for Calcium Chlo­
ride. 2 

9. Test Methods 
9.1 Sample the material and detennine the 

properties enumerated in this specification in 
accordance with the following ASTM methods: 

9.1.1 Sampling-Practice D15. Sampling Ag­
gregates.2 

9. L2 Sieve Analysis-Test MethodC I 17, for 
Materials Finer than 75-µm (No. 200) Sieve in 
Mineral Aggregates by Washing, 3 and Method 
C 136, Sieve Analysis of Fine and Coarse Aggre­
gates. 3 

9.1.3 Percentage of Wear-Test Method 
C 131, for Resistance to Degradation of Small­
Size Coarse Aggregate by Abrasion and Impact 
in the Los Angeles Machine.3 

9 .1.4 Surveying and Sampling Soils for High­
way Subgrades-Recommended Practice D420, 
for Investigating and Sampling Soil and Rock for 
Engineering Purposes.• 

9.1.5 Preparing Soil Samples-Method 
D421, Dry Preparation of Soil Samples for Par­
ticle-Size Analysis and Determination of Soil 
Constants.• 

9. 1.6 Liquid Limit-Test Method D423, for 
Liquid Limit of Soils.' 

9.1.7 Plastic Limit and Plasticity Index-Test 
Method D424, for Plastic Limit and Plasticity 
Index of Soils.' 

'Annual Book of ASTM Slandards. Vol 04.03. 
'Annual Book of ASTM Slandards, Vol 04.02. 
• Annual Book of ASTM Slandards, Vol 04.08. 
'Discontinued. see /98J Annual Book of ASTM Standards, 

Vol 04.08. 
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BUFFALO CRUSHED STONE, INC. 
Buffalo Slag 
CONSTRUCTION MATERIALS 

2544 Clinton St., P.O. Box 710, Buffalo, NY 14224 
(716) 826-7310 

July 6, 1988 

RECRA Environmental 
10 Hazelwood Drive 
Suite 106 
Amherst, N.Y. 14150 

Attn: Bob Steiner 

Dear Bob, 

,,. 8 
.. ,i_ - 1988 

Enclosed you will find our technical slinger which discusses 
some of the properties of the slag at Steelawanna avenue. 

The slinger was prepared as a marketing brochure, so some of 
the information tends towards that vein. However, it does 
contain some good, accurate technical information. 

Please call if you need any further information. 

Sincerely, 

Buffalo Crushed Stone, Inc. 

Gahll~lity Control 

GDN/g 
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BUFFALO CRUSHED STONE, INC. 
Buttelo Sieg 
CONSTRUCTION MATERIALS 

2544 Clinton St., P.O. Box 710, Buffalo, NY 14224 
(716) 826-7310 

EXPANDED BLAST FURNACE SLAG 

(Plant: Lackawanna, New York) 

I. Typical Sieve Analysis 

Sieve % Passing 
2" 100% * 
1" 99% 
1 / 2" 98% 
1/4" 95% 
1/ 8'' 65% 
#16 30% 
#30 17% 
#SO 10% 
# 10 0 8% 
#200 4% 
* Some plus 2" size particles and "fusion cakes" exist in 

the raw stock depending on furnace feed burden. These 
chunks break up during handling . 

2. Moisture Conditions 

-Supersaturated= 25% 
-Saturated Surface Dry= 17% 
-Available Surface= 8% 
-"As is" Stockpile= 10\ - 20% 

3. Laboratory Theoretical Densities. ASTM C-29 Method 

Dry 58 tt/cu.ft. loose 
65 It/cu.ft. comnact 

S.S.D. 63 /#/cu.ft. loose (usually as received) 
69 It/cu.ft. compact 

Saturated 67 /#/cu.ft. loose 
75 /#/cu.ft. compact 

4. Laboratory Relative Densities. ASTM D2049 Method 

Minimum - 55 #/cu.ft. 
Maximum - 82 #/cu.ft. 

S. Other Properties 

Specific Gravity 

Bulk S.S.D. 1.4 
Apparent Oven Dry 1.7 
Bulk Impregnated 1.2 
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s O 1 i d I\' e i g h t ( n O \. () i tis ) 9 1 /J IC ll • rt . 
Fineness ~1odulus 3.25 
4 Cycle ~lagnesium Sulfate Soundness 30~ to 40% loss * 

* Th i s i s no t an a pp 1 i cab 1 e t es t o f \,· c 3 the r i n g o r d i s in t e g r a t i o n 
for this type slag aggregate. This l'1aterial is chemically, an<l 
not mechanically, attacked bv magnesium and sodium salt solut­
ions. The attack is similar· to the sulfate action on Portland 
Cement Concrete and doesn't simulate freeze/thaw characterist­
ics for which it is intended. For this reason, concrete spec­
imens are not subject to salt tests as an indication of weather­
ing ability. Because it is cooled so quickly, this type of slag 
is almost amorphous (no real crystalline structure), and has 
approximately the same calcium silicate and calcium alumina sil­
icate chemistry as Portland Cement (in fact, ground Pelletized 
Slag is an ASTN approved substitute for some types of Portland 
Cement). Therefore, both materials react similarly to magnesium 
or sodium salt attack. 

CHEM I C\L PROPERTIES 

Cao (Lime) 38% to 44% 
SiO 2 (Silica) 30% to 36% 

Al 203 (alumina) 11 % to 15% 

MgO (magnes 1a) 10% to 14% 
Mn (manganese) 1 g, . . to s g, • 0 

s (sulphur) 1% to 2% 
Fe (iron) • 3% to . 6 % 

The·PH value of slag is 7~9. Slag is often considered to be acidic 
in nature. This is not the case. The large proportion of calcium 
renders the material a basic nature. 

COMPACTION THEORY AND FACTORS 

Pelletized slag is formed by controlling a stream of water 3JJed to 
the slag as it passes over a rotating steel drum, throwing the rap­
idly expanding slag into the air for further cooling into semi­
spherical shapes. This cooling of the slag solidifies it so quick­
ly that the crystals do not form and grow. The energy non-expelled 
remains latent, making it more aggressive in it's reaction as a 
hydraulic cementing material. The expanded slag appears friable 
and porous. Microscopic examination of the minus 200 mesh part­
icles shows them to be glassy, porous, and irregular. This phys­
ical structure leads people to believe that the material will crush 
easily under compaction equipment. While some larger particles can 
be crushed between the fingers, when placed on grade the slag 
appears to aevelop a cushioning effect which resists breaking. 
Though some degradation does occur, it tends to be superficial, 
confined to larger sizes in the fielJ, and smaller particles in the 

lab. 
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-Experience has shown that several characteristics of clinker are 
desirable for a good fill material. Among these are an adequate 
amount passing the ½" and #200 sieves, long grading, and suff­
icient moisture for compaction purposes. 

Finally, good compaction techniques must be practiced for the 
material to perform as desired. Experience and the use of proper 
density tests such as the Sand Cone should be the best guidelines. 
Good results have been obtained when 811 to 10" loos.e lifts are 
placed and rolled. The testing agencies and several Engineering 
firms and contractors in the area have a lot of experience with 
this material. Their information, as well as our own, could prove 
invaluable when specifications are to be met. Use of Proctor tests 
(ASTM Dl557 and D698) are doubtful in that slag is more of a non­
cohesive material and does not achieve a true optimum moisture­
density relationship. Satisfactory laboratory design and field 
control techniques by using ASTM D2049 "Relative Density of Co­
hesionless Soils" are proving to be quite reliable. 

IV. GRADE FILLING AND BACKFILLING 

Pelletized slag should be recognized as a superior fill for bring­
ing in low lying ground up to elevation. It weighs about 1000#/cy. 
yd. less than conventional fills. It compacts readily and provides 
quick drainage, as well as high load-bearing capacity immediately 
after placement and compaction. Pelletized slag can provide stable 
fill for all types of structural buildings and highways. It is ex­
cellent for erosion control and minutely affected b~ freeze/thaw. 
When properly compacted, the particles cement together, forming a 
porous homogenous mass which after a short time is very solid and 
stabl~- Pelletized slag tends to neutralize acid soil waters, 
which makes it an excellent material for backfilling around steel 
structures or iron pipe. Plentiful in supply, easy to handle and 
surprisingly low in cost, pelletized slag is unsurpassed. 

V. OTHER ADVANTAGES 

1. Economic - Pelletized slag allows for an additional material 
source and bid item. It is more than just competitive to all 
other aggregate forms. Also, trucking volumes would be less, 
with a resultant total project saving. 

2. Strength - Although we do not have specific information on the 
immediate and latent strength of this material, we would antic­
ipate CBR value's in excess of 1001 on specimens immediately 
after compaction. From tests on granulated slag products, in­
creases of 350% on the original CBR have been observed. Pel­
letized slag is closely related to granulated slag. 

3. Insulative - The lighter weight can provide an insulative quality 
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VI. 

to the base course items which can be important in this region. 

4. Ecology - Today's national theme calls for conserving the Je­
pletion of fuel energy and our remaining natural minerals. Pel­
letized slag is an artificial, re-cycled aggregate. 

S. Other key words - Angular, Bond & Shear, Cemetitous, Stability, 
Durability, Lightweight, Permeable, Freeze/thaw, Non-Corrosive. 

CURRENT ACCEPTANCE OF PELLETIZED SLAG 

Granulated slag is used in Ohio and Pennsylvania for their Speci­
fication items 703.7 and 351 respectively. Granulated slag is 
closely related to our pelletized slag as far as structure is 
concerned, and it is identical chemically. The only difference is 
that granulated is cooled even quicker than pelletized. 

Pelletized slag is used by the New York State Department of Trans­
portation for specification item 203.0303, Lightweight Embankment 
Fill. Also, the City of Buffalo, various other municipalities, 
as well as private concerns have all used pelletized slag. 

A list of jobs is included with this information. 
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REFERENCE 9 

Geology of Erie County 
E.J. Buehler and I.H. Tesmer 

Buffalo Society of Natural Sciences Bulletin 
·volume 21, No. 3, 1963, pp. 47-48, map 
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iferous limestone at base. 

Marcellus Formation 
Oatka Creek Shale Member, black calcareow aha.le with some calcareow concretions. 

Onondaga Limestone 
Moorehouse Limestone Member, light-gray limestone containing numerous corals and considerable 
dark-g~ay chert no~ulee; Nedr;ow Mem~r, intermiud light-gray limeetone and dark-gray chert; 
Edgecl~ff Member, light-gray limestone with some light-gray chert nodules, locally represented by a 
coral bwherm. 

UNCONFORMITY 

Akron Dolostone 
Light-gray doloftone 

Bertie Formation 
Williameinlle Member, light-gray argillaceous limestone; Scajaq'll4iltJ Member, interbedded dark­
gray shale and argillaceous limeetone; Falkirk Member, light-gray dolostone; Oatka Member, 
dark-gray shale with argillaceow limestone at base containing eurypteriaa. 

Camillus ~hale 
Gray shale containing large amounts of g11peum 

Contact 

Inferred Contact 

GEOLOGIC MAP OF ERIE COUNTY, 
NEW YORK BEDROCK GEOLOGY 

by Edward J. Buehler and Irvina H. Tesmer 

1963 
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West Falls Formation 
Nvflda Sa1ld6unlt Memblr, Own, mauilll siltstofUII! with some thin silf81!'1&e11 a_nd silty shale_s; 
A.llf(lla Slial, Member, Owa, m,divm liqllt-,rrati to li4ht-;gray _shale co_maining a little black skate, 
a fw, thi,- lliltatonu afld 7114,-y calcareous Mdules of ,anou, sizes; Rhine~treet Shale Member, Dwr, 
Wad: ahal, CONGi,-i,ig - gra11 afld dark-gray shaJe, many large septaria and some small nodules. 

Sonyea Formation 
Caah.aqua. Shale Me111ber, gra11 and olive-gra11 shale containing many diacoidal calcareous nodules 
afld uptaria; Middlesn Slwk Member, black shale at base. 

Genesee Formation 
West Rillff Shale Member, dark-gra11 shale with some 'lle1'1I thin beds of black shale and siltstones; 
Genun.dewa Limestone Member, thin limestone containing Styliolina ji.asurella; Penn Yan Shale 
Member, thin unit of dark-gra11 shale; Geneseo Shale Member, thin unit of black shale at base. 

Moscow Formation 
Windom Shale Member, medium-qra11 to oli,e-gra11 calcareoua shale with many calcareou.s con­
t:retions; Kashong Shale Membef', thin unit of soft gray shale at base. Thin lenses of Leicester 
Pyrite sometimes occur between the Moacow and Genesee Formations. 

Ludlowville Formation 
Tichenor Limestone Membef', thin, masai11e, fossiliferou.s, resistant limestone occurs at top; 
Wanakah Shale Member, medium-gray, fossiliferoua, calcareous shale with some calcareous con­
cretions; Ledyard Shale Member, dark--gray calcareous shale; Centerji.ald Limestone Member, thin, 
massi11e limestone unit at base. 

-Skaneateles Formation 
Le11anna Shale Member, dark-gray calcareoua shale; Stafford Limestone Member, massioe, fossil­
iferou.s limestone at base. 

Marcellus Formation 
Oatka Creek Shale Member, black calcareoua shale with some calcareoua concretions . 

Onondaga Limestone 
Moorehouse Limestone Member, light-gray limestone containing numeroua corals and c011Sidef'able 
dark,.g~at/ chert nodules; Nedrow Member, intermi:i:ed light-gray limestone and dark-gray chert; 
Edgecl~tf Member, light-gra11 limestone with some light-gray chef't nodules, locall11 repre81!11ted b11 a 
coral bioherm. 

UNCONFORMITY 

Akron Dolostone 
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Bl.J:EliLER AND TESMER: GEOLOGY OF ERIE COUNTY, NEW YORK 

Productella du.moso. Hall 
Protoleptostrophio. perplo.no. ( Conrad) 
Rhipidomello. vo.nuxem1 Hall 
Schizobolu.s concentricus (Vanuxem) 
Schuchertel!o. o.rctosmo.ta (Hall) 

Bembex10. co.pi Ilario. rustico. (Conrad) 
Loxonemo. sp. 
Mourlonio. ,tys (Hall) 

Michelinocera.s (") eriense (Hall) 
M. (1) exile (Hall) 
Nephriticero.s bucinum (Hall) 

Actinopterio. muncato. Hall 
Cyprico.rd,nio. indento. Conrad 
Leptodesmo. mo.rcd!enu Hall 
Palaeaneilo sp. 

Spinulico<ta ,pmuhcosto. Hall 
Trematospira gibboso. Hall 
Tropidoleptus cannatus Conrad 
Truncalosia trunco.ta Hall 

AN~ELlD (?) 
Spirorb,s sp. 

MOLLUSKS 
Gastropods 

M. !ucina (Hall) 
Platyceras ( Orthon_vcl,ia) atienuatu,n Hall 
P!eurotomaria sp. 

Cephalopods 
Proto~ionocera.s f enestrnlatum (Clarke) 
Spyrocera.s aegeo. (Hall) 
Striacoceras typum ( Saemann) 

Pelecypods 
P,rnen~a !inc~laeni Hall 
P. mollis Hall 
Pterinopecten exfoliatus Hall 
Pterochaema fra11dis (Hall) 

Cricoconarida 
Styliolina. fissurello. (Hall) Tentacu!,tes gracilistriatus Hall 

ARTHROPODS 

Onychochilus nitidulus (:) Clarke Primitiopsis pu.nctu.lif era (Hall) 

Trilobites 
Greenops boothi (Green) Pho.cops ro.no. (Green) 
Otanon craspidoto. (Hall and Clarke) 

Levanna Shale Member 

TYPE REFERENCE: Cooper (1930, p. 217). 

TYPE LoC.,.LITY: Near Levanna, east shore of Cayuga Lake. Cayuga County, 
New York; Auburn quadrangle. 

TERMINOLOGY: Sec Cooper (1930). Wood (1901, pp. 15:<-154) referred to 
approximately three feet of shale and shalr limestone above the Stafford as 
Marcellus. Grabau (1898, pp. 65-66) used the term Upper Marcellus and 
Houghton (1914, pp. :21-23) applied the name Cardiff to beds now called 
Levanna. Luther (1914, pp. 14-16) also u;ed the term Cardiff Shale but for 
only the lower heds of the Levanna. He called the upper hcds of the Lcvanna 
the Skaneateles Shale. 

AGE AND CORRELATION: Middle Devonian (Erian). The Lcvanna correlates 
with the Delphi Station, Pompey and Butternut Memhers of the Skaneateles 
Formation in central New York. 

47 
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BUFFALO SOCIETY OF NATURAL SCIENCES . 

THICKNESS: The Levanna thickens eastward from about 45 feet at Lake Erie 
to 80 feet at the eastern edge of the county. 

LITHOLOGY: The Levanna is a fissile shale, dark gray or black near the bottom, 
and lighter olive gray near the top. There arc some calcareous beds and some 
pyritifcrous concretions. 

PROMINENT OUTCROPS: Lake Erie shore between Bayview and Hamburg 
Town Park; Cazenovia Creek west of Ebenezer; Buffalo Creek between Gar­
denvillc and Blossom. 

CONTACTS: The conta.:t with the underlying Stafford Limestone Member is 
usually fairly sharp. The upper contact with the Centerfield Limestone Mcm, 
bcr of the Ludlowvillc Formation cannot be seen in Eric County. 

PALEONTOLOGY: Most of the following species were listed by Grabau (1898) 
and Wood (1901, pp. 139-181) from beds termed "Upper Marcellus" by them 
and now recognized as Levanna: 

PLANTS 

various spores 

CoELENTERATES 

Aulocystis dichotomo. (Grabau) 

Ambocodio. umbono.ta (Conrad) 
Atrypo. reticulo.ris (Linnaeus) 
Chonetcs lepidus Hall 
C. mucronatus Hall 
C. setigm,s (Hall) 

Paro.cyclo.s lirata ( Conrad) 

BRACHIOPODS 

Leiorhynchus limito.re (Vanuxern) 
Meristdlo. barrisi Hall 
Mucrospirifer mucrono.tus (Conrad) 
Spinulicosto. spinulicosta Hall 
'Trunco.losio. trunco.ta (Hall) 

MOLLUSKS 

Gastropods 
Serpulospiro. lo.xus (Hall) 

Cephalopods 
Centroceras marcellense (Vanuxem) Spyrocero.s o.egea (Hall) 
Proto~ ionocero.s f enestrnlo.tum (Clarke) 

Limulico.rdium curtum Hall 
Nuwlites triqueter Conrad 

Styliolino fissurello. ( Hall) 

Pelccypods 
Pterochaenia fragilis (Hall) 

Cricocona rida 
T entaculites gracilistrio.tus (Hall) 

.ARTHROPOD 

Trilobite 
Pho.cops rano. (Green) 
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BUEHLER AND TESMER 

LUDr. 

TYPE REFERENCE: Hall ( I 1 

TYPE LOCALITY: The oricrir 
New York (Genoa quadr:n 
that a reference section be 
County, New York; Auburr 

TERMINOLOGY: In westerr 
Formation arc recognized: 
Wanakah Shale. and Tich._, 
Cooper et al. (l 942, p. 178 

AGE AND CORRELATION: M 

THICKNESS: 65 , 130 feet. 

LITHOLOGY: The Ludlowvi; 

PROMINENT OUTCROPS: L 
Creek; Eighteenmile Creek 
Creek near Windom; Cazc 
Creek in the town of Elma; 

CONTACTS· The lower cont 
ber, cannot be seen in Erie 
formation is usually fairlr 
Tichenor Limestone Membc: 

PALEONTOLOGY: The Lu<l: 
including coelenterates, spc 
pods, cephalopods, worms, 
plants arc also preserved. 

Cem 

TYPE REFERE:--rCE: Clarke 1 

TYPE LOCALITY: Shaffer Cr, 
New York; Canandaigua qu 

TERMINOLOGY: Sec Cooper 

AGE AND CoRREUTION: M 
the Ludlowville Formation. 
placed at the top of the S 
Member is widespread and i 

THICKNESS: 4.5 feet. 
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REFERENCE 10 

Site Characterization and Environmental Assessment 
Hanna Furnace, Buffalo, New York 

by Recra Environmental, Inc., August 1988 
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1.2.4 Zoning and Land Use 

The site is located in an industrial-zoned area (Figure 1-6). The clos­

est residential area is located approximately 0.25 miles southeast of 

the site in the City of Lackawanna. Within one miJe of the site, the 

,eopulation is estimated at 6,000 persons. Land east, west, and directly 

south of the site is zoned for industrial uses. Approximately 0.5 miles 

to the north and 0.5 miles to the southeast lies the Tifft Farms Nature 

Preserve and South Park, respectively; both are public recreation sites. 

1.2.5 Topography 

The site is positioned east of Lake Erie within the Eastern Lake Section 

of the Central Lowlands physiographic province. It is relatively flat 

and has an average elevation of approximately 600 feet above mean sea 

level. The site is generally covered with fill material which supports 

some vegetative cover. , Union Ship Canal approximately bisects the site 

into a northern and southern portion. The surface topography generally 

slopes towards the canal. Much of the land north of the canal was orig­

inally a swamp with an average depth of approximately twelve (12) feet. 

Flue ash and furnace debris from previous on-site pig iron production was 

used to fill this area. Presently 
I 

the northern portion contains a 

topographic ramp which is approximately 25 feet high at the northwest end 

and tapers to a nominal level to the east. Much of this feature is com­

posed of black flue ash and construction debris. Various shallow inden­

tations are filled with water throughout the northern portion of the 

site. Water depths in these ponds seldom exceed more than a few inches. 

- fi)6 
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of fine to coarse sand and gravel. This unit is the uppermost natural 

soil encountered below ground surface. Based on the test boring data, 

the organic clayey silt layer appears to be thickest in the central por­

tion of the site (MW-6) and thins laterally to the east and west. No 

measurable amounts of this material were encountered in MW-4 which is 

located in the southeastern portion of the site. 

Grain size analyses of the organic clayey silt samples collected from 

MW-2 and MW-6 indicate that about 50 percent by weight of this material 

is silt and clay. Due to the stiffness and grain size of this unit, it 

does not appear to be conducive to groundwater flow. 

Lacustr1ne Clay - The lacustrine clay unit was deposited when the Lake 

Erie Plain was. octupfed by glacial Lake warren (approximately 11,000 to 

12,000 years ago). This unit appears to underly the entire site. Test 

boring data suggest that this unit's thickness ranges from 10 feet (MW-7) 

to 21 feet (MW-4) and consists of medium to stiff, gray to brown silty 

clay to clayey silt. 

Grain size analyses of lacustrine clay samples collected from MW-4 and 

MW-7 indicate that the composition of this material is primarily silt and 

clay. Due to the stiffness and composition of this unit, it appears 

that is is not conducive to groundwater flow. 

Sand and Gravel Unit - This unit was only encountered in borings MW-2 and 

MW-4 and was found between the lacustrine clay and bedrock. It is very 

dense, fine to coarse sand and/or gravel and ranges in thickness from two 

(MW-2) to five feet (MW-4). The high density of this material indicates 

that it is probably glacial till. 

"L4 
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Although sand and gravel deposits are generally good water transducers, 

the high density of tills restricts groundwater flow by limiting 

available pore space. Thus, it appears that this unit is not conducive 

to groundwater flow. 

Bedrock-Levanna Shale - The bedrock underlying the site is a Middle 

Devonian shale (deposited approximately 375 million years ago}, report­

edly to be the Levanna Shale Formation (see Reference 3}. This black 

sedimentary rock is fissile (easily broken· along cleavage plains} and 

generally easily augered. This latter condition is evidenced by the fact 

that the augers were able to advance beyond the point where shale was 

first encountered in MW-7. During drilling at this location, shale 

fragments were collected in the split spoon sampler between 22 and 48 

feet below ground surface. The shale retained by the split spoon sampler 

was layered with thin seams of silty clay. 

AICIIA INYtllOHMINTM.. INC, 
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4.0 GROUNDWATER 

This section discusses groundwater flow in the on-site fill materials. 

Groundwater flow in the remaining geologic formations at the site was not 

studied and, thus, is not addressed herein. 

4.1 Groundwater Conditions 

Groundwater at the site was encountered in the fill materials at a depth 

of about five feet from ground surface. This water bearing zone is con­

sidered to be unconfined. Hence, this horizon is called the upper uncon­

fined water bearing zone. This zone appears to be separated from the 

lower sand and gravel and bedrock formations by the lacustrine clay unit 

which appears to be continuous across the site, although additional data 

are reQuired for confirmation. 

A potentiometric surface contour map representing the groundwater con­

ditions in this upper unconfined zone is presented as Figure 4-1. This 

map has been prepared uti Ji zing linear interpolation methods between 

monitoring wells, the water level in the Union Ship Canal and an 

interpretation of site geology. The contour map is based upon ground­

water and surface water level measurements made on April 5, 1988 which 

are included in Appendix C, Table 1. As indicated on Figure 4-1, the 

groundwater flow direction for this date in the upper unconfined zone was 

generally towards the Union Ship Canal from the north, south and east. 

The hydraulic gradient at the site could only be computed for the areas 

between the monitoring wells and the Union Ship Canal (see Figure 2-3). 

The hydraulic gradient on the south side of the canal ranged from 0.013 

to 0.026. The hydraulic gradient on the north side of the canal was 

RICIIA lNVIIIONMINTAL. INC. ,. , 
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Monitoring 
We 11 #s 

HF-1 

Hf-2 

HF-3 

HF-4 

HF-5 

HF-6 

HF-7 

I I I I I I I I I I 

TABLE 3-1 

SUtt4ARY OF HANNA FURNACE SITE GROUNDWATER MONITORING WELL ELEVATIONS 

Top of 
Protective Casing Ground Surface Depth of Well Screen 

Elevation Elevation Boring Elevation 
(ft. 1 SD) (ft., SD) (ft., BGS) (ft., SD) 

586.5 582.6 15.5 577 .1-572 .1 

586.0 582.9 36.5 579.9-574.9 

587.7 583.9 14.0 578.9-573.9 

588.8 585.5 39.0 582. 5-577. 5 

584.0 581.0 34.0 576.0-571.0 

584.8 581.4 12.0 576.4-571.4 

584.4 581.2 48.0 577.2-572.2 

NOTES: 1. These data have been compiled based upon survey data obtained 
by Klettke Land Surveyors on April 5, 1988. 

2. All elevations shown are referenced to site. 

3. SD - Site Datum 

@6 
4. BGS - Below Ground Surface 

RECRA ENVIRONMENTAL, INC. 

I I I I I 

Sand Pack 
Elevations 
~ SD ) 

579.1-572 .1 

580.4-574.4 

580.9-573.4 

583. 5-576.0 

578.0-570.5 

578.4-570.9 

578. 2-571. 7 
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APPENDIX C 

TABLE 1 

STATIC WATER LEVELS FOLLOWING WELL DEVELOPMENT 
AND PRIOR TO SAMPLING 

Time Date Water Level (ft)(T.O.C.) 

1200 02-16-88 10.30 
1345 04-05-88 9.32 

1130 02-16-88· 6.00 
1352 04-05-88 5.21 

1115 02-16-88 8.40 
1356 04-05-88 6.32 

1100 02-15-88 6.83 
1401 04-05-88 5.97 

1045 02-16-88 8.48 
1407 04-05-88 7.55 

1030 02-16-88 11.50 
1412 04-05-88 8.67 

1000 02-16-88 8.20 
1416 04-05-88 7 .83 
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Preliminary Evaluation of Chemical Migration 
to Groundwater and the Niagara River 
From Selected Waste Disposal Sites 

E.J. Koszalka, J.E. Paschal, Jr. 
T.S. Miller and P.B. Duran 
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To assess the effects of each site on the Niagara River would require eval­
uation of geohydrologic and plume characteristics of each site by periodic, 
long-term monitoring. Specific knowledge of the following would be required: 

1. Type and extent of unconsolidated material and bedrock units. 

2. Vertical and horizontal permeability for pertinent geologic units. 
(Horizontal and vertical permeabilities are not equal.) 

3. Rate and direction of ground-water flow (based on potentiometric gradients 
and saturated thickness of units.) 

4. Effect of manmade disturbances such as conduits, storm drains, sanitary 
sewers, water lines, retaining walls, etc., on rate or direction of flow. 

5. Sources, extent, and characteristics of chemical plumes, including con­
taminant concentrations and time and spatial variation. 

6. Contaminants' degree of mixing and rate of leaching. 

7. Chemical interactions, changes, and attenuation between site and river. 

Method of Computation 

- An analytical approach for calculating discharges to the river would use 

-
-
-
-
-
-
-
-
-
-

Darcy's law, expressed by the following equation: 

where: V = 
k = 
l = 
n = 

ki 
V =­

n 

average linear velocity of ground-water movement 
permeability of the material 
hydraulic gradient 
the effective porosity of the material 

(1) 

The equation can be used if the values are known and have small variability. A 
two-dimensional sketch showing these relationships in a ground-water system is 
given in figure 2. Some estimated values for these variables in the 
Erie-Niagara County area are given below. 

Permeability.--Permeability tests on the porous fill and sand from some sites 
yielded mean values of about 10-3 cm/s. The vertical permeability of the clay 
units at the sites ranged from 10-G to 10-9 cm/s; no data on horizontal per­
meabilities are available. Clay is highly anisotropic owing to the internal 
structure and alignment of the platey minerals that form it; therefore, horizon­
tal permeability within clay can exceed the vertical permeability a hundredfold 
Sand stringers in clay may increase both horizontal and vertical permeability of 
a given unit. 

Hydraulic gradient.--The hydraulic gradients in the areas studied are poorly 
defined. During the test-drilling phase of the study in 1982, perched water was 
encountered above a clay unit at many sites, and the regional water table was 
encountered within the clay. The differences in hydraulic head between the 
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perched water and the water table varied considerably among sites--generally 
from 0.5 to 5 ft, although greater differences occurred at some sites. 

The vertical hydraulic gradient is calculated by dividing the difference 
between water levels at two wells in the same unit by the saturated thickness of 
the unit (fig. 2). Horizontal hydraulic gradients is calculated by dividing the 
difference between water-level altitude in two wells by the distance (L) be­
tween the wells (fig. 2). In general, the horizontal gradients at the sites 
studied are relatively small except in areas where geologic conditions or arti­
ficial recharge have caused ground-water mounding. 

Effective porosity.--The effective porosity (the fraction of interconnected 
pore space available for fluid transmission) of the materials at the sites 
studied is estimated to range from 0.3 to 0.7. Fill and sand porosity ranges 
from 0.3 to 0.4, and clay porosity ranges from 0.5 to 0.7. 

Flow velocity.--Substituting the maximum and minimum values for the variables 
discussed above into equation 1 yields the ranges of horizontal and vertical 
velocity of ground water given below: 

n •effective porosity 
b= saturated thickness 
L,. distance 

Kv•vertical hydraulic conductivity 
Kt,•horizontal hydraulic conductivity 
hx=hydrostatic head 

.,__ ______ L -------1 
-1000feet Land surface 

bl •••••••••••••••••••••••• water ta <;.. ••••• •• • •

1

. • ... ········ ... ······ .. r-
Kv= ,o-6 -,o·7 I 
Kh =? h1 b h2 

l 

Figur>e 2. Hor>izontal and ver>tical 'J"Y'Ound-~ater> gr>adients in a 
gen.er>al-ized hydr>ologie cr>oss section. 
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1, 

Vertical velocity: (2.8 X 10-3 ft/ d) ( 5 ft) 
Vmax = ki = 20 = 2.4 X 10- 3 ft/ d 

n 0.3 

(2.8 X 10-6 ft/ d) ( 5 ft) 
Vmin = ki = 20 = 1 X 10-6 ft/ d. 

n 0.7 

Horizontal velocity: Vmax = (2.8 x 10- 1 ft/d) (.005 ft)= 0.005 ft/d 
0.3 

Vmin = (2.8 x 10-3 ft/d) (.002 ft)= 8 x 10-6 ft/d. 
0.7 

The calculations indicate that ground-water movement in the area studied is 
relatively slow and ranges over three orders of magnitude. The application of 
such a wide range may be inappropriate for specific site analysis; local 
geologic and hydrologic variations could change the velocities substantially. 

Contaminant flux.--To assess the rate of contaminant discharge to the river 
from equation (1), multiply the velocity by the cross-sectional area of a site 
and by the effective porosity, then by appropriate conversion factors to obtain 
discharge, in gal/d (eq. 2). Then multiply the flow rate by the chemical con­
centration and appropriate conversion factors to obtain the flux of con­
taminants, in lb/d (eq. 3). 

where: 

where: 

Q = 
V = 

A = 
n = 

flow rate, 1n 

Q = vAn x 7.48 gal 
ft 3 

gal/d; 
average linear velocity, in ft/ d; 
cross-sectional area, in ft 2 ; 
effective porosity. 

F = QC x 3, 785 L x lb 
gal -4-. 5_4_x_l_0_8_µg 

F = flux of contaminants, in lb/d; 
Q = flow rate, in gal/d; 
C = concentration, in µg/L. 

(2) 

(3) 

Again, note that the calculations are only an example and should not be used 
as measures of contamination from the sites. 

REGIONAL HYDROLOGIC EVALUATION 

This section describes hydrogeologic character--the unconsolidated deposits 
and bedrock units, the ground-water conditions, and the general ground-water 
quality--of the three study areas. The individual waste-disposal sites in each 
area are described in the appendices. 
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BUFFALO AREA 

Geology 

The Buffalo study area (pl. 1) consists of units of sedimentary bedrock 
composed of shale, limestone, and dolomite overlain by unconsolidated deposits 
of clay, sand, and till. The bedrock units are of Silurian and Devonian age; 
the unconsolidated deposits are primarily of Pleistocene age. The extent of 
the sedimentary bedrock units is shown in figure 3; the distribution of the 
unconsolidated units is shown in figure 4. 

The bedrock unics of concern in this study are: Camillus Shale, Bertie 
Limestone, and Akron Dolomite (described as one unit); Onondaga Limestone; 
Marcellus ShalP., and the Skaneateles Formation. The unconsolidated deposits 
of interest are of glacial origin and consist of a glaciolacustrine clay-sand 
deposit, 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 
northern 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 S ft in 
thickness. Subsurface in format ion indicates a dolomitic 11U.1d rock to be inter­
bedded within the unit also. The Camillus Shale, estimated to be about 400 ft 
in thickness, dips southward throughout the area at approximately 40 ft/mi. 
Information from gypsum miners indicates that the dip of the formation is 
undulatory within a range of a few feet. 

Two other units of Silurian age overlie the Camillus Shale--the Bertie 
Limestone and the overlying Akron Dolomite. The Bertie Limestone is a gray 
and brown dolomite with some interbedded shale; the Akron Dolomite is a 
greenish-gray and buff fine-grained dolomite (Lasala, 1968). The Bertie 
Limestone, the thicker of the two units, ranges from SO to 60 ft thick, 
whereas the Akron Dolomite is estimated 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
dolomite unit; the two units are separated by an unconformity or an erosional 
contact. The Onondaga Limestone consists of three members. The lowest, which 
overlies the Akron Dolomite, is a gray, coarse-grained limestone generally a 
few feet thick. This member, according to Buehlor and Tesmer (1963), grades 
laterally into reef deposits, thereby increasing its thickness. The middle 
member consists of a gray limestone and blue chert and reaches a thickness of 
40 to 45 ft. The upper member is a dark gray to tan limestone ranging in 
thickness from SO to 60 ft. The overall thickness of the Onondaga Limestone 
is approximately 110 ft. 

The Marcellus Shale overlies this limestone unit; the formation is 
described by LaSala (1968) as being black and fissile. The unit ranges in 
thickness from 30 co 55 ft and dips generally southward at 40 ft/mi, The 
uppermost unit within the study area is the Skaneateles Formation. It is 
olive-gray to dark-gray and black, fissile shale with calcareous beds. The 
lower 10 feet of the unit is gray limestone. Total thickness is 60 to 90 
feet. This unit is found in the southernmost part of the study area. 
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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 
report about ground-water resources of the Erie-Niagara basin. 
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Unconsolidated Deposits.--The unconsolidated units (fig. 4) consist of 
glacial material deposited during the latter part of the Pleistocene epoch. 
The main unconsolidated unit in the Buffalo area is a glaciolacustrine clay­
sand deposit consisting of silt, fine to medium sand, and clay and containing 
laminae of alternating sand and clay. 

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

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

Boring no. 

SA-9 

SA-10 

SA-11 

Depth (ft) 

0 1.5 
1. 5 - 6. 5 
6.5 - 11.5 

11. 5 - 25. 5 
25.5 

0 1. 5 
1. 5 - 6. 5 
6.5 - 11.0 

11.0 

0 - 16.5 
16.5 - 21.5 
21.5 - 36.5 
36.5 - 60.0 

60.0 

Topsoil 
Sand, brown 

Description 

Clay, sandy, with gravel, dark brown 
Clay, sand with clay, gray, wet at 11.5 ft 
Bedrock 

Topsoil 
Clay, sandy, red 
Clay, some gravel, red 
Bedrock, material was dry throughout 

Fill, black, ground water at 10 ft 
Clay, silty, green 
Clay, silty, gray-green 
Clay, silty, pinkish-gray 
Bedrock 

The 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 
decrease 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 
below land surface except where it has been removed by landfilling and waste­
disposal operations or urbanization. 
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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. 

Bedrock unit 1 

Akron Dolomite 
Camillus Sha le 

Specific capacity2 

(gal/min)/ft 
Min Max 

2 
4 

13 
83 

1 Position of units is shown in figure 3. 
2 Data from LaSala (1968) 

Transmissivity2 
(gal/d)/ft 

Min Max 

4,000 
7,000 

25,000 
70,000 

The specific capacity of a well is the rate of discharge of water from the 
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 unconsolidated 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 1982 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 discharge 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 properties 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 

1 
Landfill (site 162). s, k '(c.i-z,.- u,.,-f:/-Y 

The general range of hydraulic conductivity was 0.0328 to(lS~~t/d. The 
larger value can be attributed to slag fill material, which wolrl:dnave 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 10-4 to 1.8 x 10-4 ft/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 to 
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 
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 from 1,000 to 9,000 1Jmho/ 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 amounts of some organic compounds were also detected. Additional 
sampling of the ground water in the unconsolidated aquifer would be needed to 
define 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 
heavy metals with those in substrate samples from waste-disposal sites. 
Results are given in table 13. 

Table 13.--Heavy-metal concentrations in samples from undisturbed soils 
in Buffalo, N.Y., June 1, 1983 
[Locations shown in pl. 1. Concentrations in µg/kg.] 

Sample 
Location number Cadmium Chromium Copper Lead Mercury Nickel 

Forest Lawn SB-1 5,000 8,000 7,000 20,000 100 10,000 
Cemetery 

Martin Luther SB-2 5,000 8,000 10,000 40,000 90 20,000 
King Park 

Zinc 

31,00 

42,00 

Holy Cross SB-3 9,000 30,000 40,000 290,000 280 40,000 160,00 
Cemetery 1 

1 This location 1.5 downwind from a major industrial area, 
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LIST OF SITES STUDIED 

Buffalo Area (Appendix A) 

Allied Chemical, site 107, NYSDEC 915004 ••••••• 
Anaconda, site 113, NYSDEC 915007. . • • • • ••• 
Bethlehem Steel, site 118, NYSDEC 915009 • • ••••••• 
Buffalo Color, sites 120-122, NYSDEC 915012-a,b,c ••••••• • 
Fedders Automotive Component Company, site 132, NYSDEC 915024. • , • 
Hanna Furnace, site 13f, NYSD~C 915029 ••••••••••••••••• 
McNaughton Brooks, site 138, NYSDEC 915034 ••••••••••• 
Houdaille lndustries-Manzel Division, site 140, NYSDEC 915037 •.•••• 
Mobil Oil, site 141, NYSUEC 915040 • • • • • • 
Mollenberg-Betz, site 142, NYSUEC 915041 • • •••••• 
Otis Elevator, site 144, NYSIJEC 915073 • • • • • • • ••.• 
Pratt and Letchworth, site 146, NYSDEC 915045. • •••• 
Ramco Steel, site 147, NYSDEC 91504b •••.••••••• 
Republic Steel, site 148, NYSDEC 915047. • • . • , •••• 
Alltift Landfill, site 162, NYSDEC 915054 ••... , ••••. 
Empire Waste, site 173, NYSDEC 915065. • . . .••••••• 
Hopkins Street, site 180, NYSUEC 915011. • • •••••• 
Kelly Island, site 184, NYSDEC 915095 •••. , • • • ••• 
Lehigh Valley Railroad, site 190, NYSDEC 915781. ••••••• 
Niagara Frontier Port Authority, site 196, NYSDEC 915026 ••••• 
Procknal & Katra, site 200, NYSDEC 915085. 
Squaw Island, site 203, NYSDEC 915052 ••• 
Tifft Farm, site 206, NYSDEC 915072 •••• 
Erie Basin Marina, site 216, NYSDEC 915013 • . • • ••••••••• 
Donner Hanna Coke, site 217, NYSDEC 915017 •••• 
Hartwell Street Landfill, site 219, NYSDEC 915030 ••••• 
West Seneca Transfer--Station, site 220, NYSDEC 915039 •••••••••• 
Times Beach Containment Site, site 241, NYSDEC 915080. 
Allied Chemical, Hurwitz-Ranne, site 249, NYSDEC 915120 ••••••••• 
Small Boat Harbor Containment Site, site 253 ••••••• 
Buffalo Harbor Containment Site, site 254 •••••••••••••••• 

Tonawanda Area (Appendix B) 

Buffalo Pumps Division, site 6, NYSDEC 932044. • • • ••••• 
Occidental Chemical-Durez Division, sites 24-37, NYSDEC 93218. 
National Grinding Wheel, site 50, NYSUEC 932066. • • 
Roblin Steel Company, site 60, NYSDEC 932059 ••• , , , • 
Frontier Chemical-Pendelton, site 67, NYSDEC 932043. • , • 
Gratwick, site 68, NYSDEC 932060 • • •. 
Holiday Park, site 72. • • • • • • • • • • • • • . . •••• 
Nash Road, site 93, NYSDEC 932054. : • • • • •••••••••• 
R. P. Adams, sit:e 103, NYSDEC 915001 • • • • • ••••••••• 
Allied Chemical, Tonawanda, site 105, NYSDEC 915003-b •••••••••• 
Allied Chemical, Tonawanda, site lU6, NYSDEC 915003-c. • ••• 
Tonawanda Coke, site 108, NYSD£C 915055-a. • • • • • •••••• 
Tonawanda Coke, site 109, NYSDEC 915055-b. • ••••••••••• 
Tonawanda Coke, site 110, NYSDEC 915055-c •••••••• , ••••••• 
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132. FEDDERS AUTOMOTIVE COMPONENT COMPANY (Literature review) NYSDEC 915024 

General information and chemical-migration potential.--The Fedders Automotive 
Component Company is at the intersection of Tonawanda Street and Scajaquada 
Creek Expressway in the city of Buffalo (pl. 1). Waste oil was spread on the 
ground as a dust suppretsant at a rate of about 165 gal/yr. The waste oils 
are reported to have been light lubricating oils or hydraulic fluids, not 
transformer oils. No monitoring has been undertaken. 

The site consists of glacial- lacustrine clay underlain by Onondaga 
Limestone at a depth of 40 to 60 ft. 

No hydrologic or chemical information are available. Thus, the potential 
for contaminant migration is indeterminable. 

135. HANNA FURNACE CORPORATION (USGS field reconnaissance) NYSDEC 915029 

General information and contaminant-migration potential.--The Hanna Furnace 
Corporation site, in the southern part of the city of Buffalo, is used for the 
disposal of brick, slag, scrap metal, concrete, earth, rubble, and "flue dust" 
consisting of iron, iron oxide, alumina, silica, carbon, and magnesium. 

The potential for vertical migration of contaminants is probably limited 
because the site is underlain by a thick clay unit. The potential for lateral 
dispersion of contaminants could not be evaluated, but the chemical data indi­
cate some potential for horizontal migration of contaminants away from the 
site. The actual potential is indeterminable. 

Geologic information.--The site consists of fill overlying units of sand and 
clay that are underlain by limestone bedrock, which begins approximately 25 ft 
below land surface. The U.S. Geological Survey drilled seven test borings in 
August 1982. The locations are shown in figure A-5; the geologic logs are as 
shown on page 105. 

Hydrologic information.--Ground water was encountered at a depth of approxi­
mately 5 ft. Land-surface altitude is estimated to be 580 ft above NGVD; thus 
the water-table altitude was 575 ft above NGVD. 

Chemical information.--The U.S. Geological Survey collected a soil sample from 
each test boring for chromium, copper, iron, and lead analyses; results are 
given in table A-6. The results indicate that the sample from borehole 1 may 
have been collected on the disposal site and therefore is not indicative of 
contaminant migration. No other samples except sample 2, which had an ele­
vated copper concentration, exceeded the concentrations in samples from 
undisturbed areas. 
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The risks involved with direct contact (Sdc) and the potential for fire and 

explosion (Sfe) are evaluated according to site specific information 

including toxicity of waste, quantity, site demographics, location with 

respect to sensitive habitats of wildlife, etc. Migration potential (Sm) 

is evaluated through the rating of factors associated with three routing 

modes: groundwater (Sgw), surface water (Ssw) and air (Sa). The scored 

value for each route is composed 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 Buffalo 

Crushed Stone site was scored according to the Mitre Corporation Hazard 

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

Sm = (Sgw = O; Ssw = O· Sa = 0) , 

Sfe = 0 

Sdc = 0 

These scores reflect the fact that blast furnace slag is not determined to 

be a hazardous waste (Reference :X-2, X3, ~4)1 ct.l\.J. fl..<. c,,; / s,f,~;.._<-,j, ,e.-<.a._ 

a..i,.,J a.s1{0.,/f- s,,,·tt ve.r'(... ,,.p ;t1.si', ... ;f,·ca.. ... f 1-f,A,.r,..-...,hr/ to sc.~r..e...... 
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- Boring no. 

-
- 2 

-
- 3 

-
4 -

-
5 -
6 

-
- 7 

-
-
-
-
-
-

Depth 

0 - 2.5 
2.5 - 4.0 
4.0 - 15.0 

0 1.0 
1.0 - 2.0 
2.0 - 3.5 
3.5 - 5.5 
5.5 - 6.5 

0 

2 
12 

- 2 

- 12 
- lj-

0 1 .o 
1.0 - 3.5 
3.5 - 4.0 
4.0 - 6.0 

0 - 3.0 
3 - 4 .o 
4.0 - 4.5 
4.5 - 6.0 

0 I .o 
1.0 - 3.0 
3.0 - 3.5 
3.5 - 5.5 

0 - 0.5 
o.s - 1.s 
1.s - 4.o 
4.0 - 6.0 
6.0 - 6.5 
6.s - 10.s 

nesc:ription 

Topsoil and fill. 
Fill material, black, organic: smell. 
Clay, light green, tight, dry. 
SAMPLE: 2.5 ft. 

Topsoil and fill. 
Rust-colored debris and gravel. 
Gravel roadbed fill with coarse sand. 
Sand, coarse, dark, wet. 
Clay, greenish. 
SAMPLE: 3.5 ft. 

Topi,oil and "c:oal dust", dark brown to 
black. 

Sand, black, coarse, wet 5 ft. 
Clay, olive, tight, dry. 
SAMPLF.: 6.5 ft. 

Topsoil, red. 
Sand, light gray, coarse. 
Pea roc:k, light green-blue. 
Sand, reddish, coarse, with c:lay, wet. 
SAMPLE: 5.5 ft. 

Topsoil, dark brown to dark red. 
Sand, reddish, coarse. 
Sand, light-colored, coarse, damp. 
Sand, reddish, coarse, "iron ore'', damp. 
SAMPLF: fl ft. 

Topsoil, dark brown to red. 
Black, fine material. 
Same, but light gray. 
Sand, red, coarse, damp, some c:lay. 
SAMPLE: 5.5 ft. 

Topsoil. 
Clay, red. 
Sand, red, coarse, with gravel, damp. 
Looks exac: tly like "Sakrete." 
Sand, black, coarse, wet. 
Same, with slag. 
SAM'PLF.: IO ft. 
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Table A-6.--Analyses of substrate samples from Hanna Furnace, site 135, 

- Buffalo, N.Y., August 2, 1982. 

-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

[Locations shown in fig. A-5. Concentrations are in µg/kg.] 

Sample number and depth below land surface (ft) 
(Split) 2 3 4 

Constituents 
1 

(2.5) (3.5) (6.5) (5.,) 

Chromium 
Copper 
Iron 
Lead 

400,000tt (380,000tt) 
170,000tt (160,000tt) 

83,000,000 (71,000,000) 
40,000 (70,000) 

7,000 
92,000tt 

21,000,000 
60 ,ono 

6,000 
4,000 

8,700,000 
10 ,ono 

3,non 
11,000 

3,100 ,oon 
20,000 

Sample number and depth below land surface (ft) 
5 6 7 

Constituents (6) (5.5) (10) 

Chromium 
Copper 
Iron 
Lead 

4,000 
11 ,noo 

4,200,000 
30,000 

10,nno 
2R,OOO 

fi,nno,noo 
30,000 

1,000 
12,nnn 

5,noo,noo 
10,non 

tt Exceeds concentrations in samples from undisturbed soils in the Ruffalo area. 
Ilndisturhed soils were not analyzed for iron. 

42° 
50' 
09' 1 

_g 
~ 
.c: 

gi 
::, 
0 
0 

~ 
@. 
--<I, 

.';! 
Q: 

~ 
<'Cl 
<:,) 
.~ 
<:: 

Base from USGS Field sketch, 1982 

78° 51'04' 1 

EXPLANATION 

e6 Test boring and substrate sample 
~ 

Figu~e A-5. Location of sampLing hoLes at Hanna J?u~ce Co~poPation, 
site 135, BuffaLo. 
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148. REPUBLIC STEEL (USGS field reconnaissance) NYSDEC 91504 7 

General information and contaminant-migration potential.--The Republic Steel 
landfill, in the southern part of the city of Buffalo, has been used since 1930 
for disposal and storage of precipitator dust, clarifier sludge, railroad ties 
checker bricks, scrap wood, roll scale, blast-furnace dust, BOF brick, refuse' 
and miscellaneous debris. ' 

Geologic and preliminary chemical data collected by the U.S. Geological 
Survey indicate a limited potential for contaminant migration. One water sample 
indicates contamination by ethylbenzene and phenol. The potential for con­
taminant migration is indeterminable. 

Geologic information.--The site is underlain by a layer of lacustrine sediments 
ranging in thickness frOlll 8 to more than 20 ft overlying a dense silty till that 
overlies shale bedrock. 

Hydrologic information.--Water levels in five deep monitoring wells during 
August 1979 and February 1982 are shown in table A-12. The potentiometric 
surface at those times is depicted in figure A-11; both maps show the general 
direction of ground-water flow to be westward toward the Niagara River. 

Chemical information.--The·u.s. Geological Survey collected six ground-water 
samples from two shallow wells and from four deep wells on the site and a 
surface-water sample from a drainage ditch. All ground-water samples were 
analyzed for USEPA priority pollutants; results are given in table A-13. Con­
centrations of iron in the samples were higher than the USEPA criterion for 
drinking water or the New York State standard for ground water. Lead was higher 
than the New York State standard in all samples, and manganese in sample 3A was 
higher than the standard. Phenol in sample 2A was much higher than the State 
standard. The samples contained two organic priority pollutants, six organic 
nonpriority pollutants, and three organic compounds potentially of natural 
origin. 

Table A-12.--Water levels in five deep monitoring wells 
on Republic Steel, site 148, Buffalo, N.Y. 1 

[Well locations are shown in fig. A-11.] 

Well 
number 

1 
2 
3 
4 
5 

Water level (feet above sea level) 
August 1979 February 1982 

dry 
579.56 
580 .49 
dry 

583.10 

dry 
dry 

581.57 
579.93 
582.86 

1 August 1979 data from McPhee, Smith, Rosenstein 
Engineers, P.C. February 1982 data from Malcolm 
Pirnie Associates. 
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Table A-13.--Analyses of ground-water and surface-water samples from Republic 
Steel, site 14A, Buffalo, N.Y., July 22-23, 1982. 
[Locations shown in fig. A-11. Concentrations are in µg/L; dashes 
indicate that constituent or compound was not found, LT indicates 
it was found but below the quantifiable detection limit.] 

pH 
Specific conductance 

(umho/cm) 
Temperature (°C) 

Inorganic constituents 

Aluminum 
A.,timony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
~ercury 
Nickel 
Selenium 
Silver 
Tin 
Tellurium 
Vanadium 
Zinc 

Organic compounds 

Priority pollutants 
Ethyl benzene** 
Phenol 

Sam:ele number and deeth below land surface ( ft) 
Surface water 

1 2 
(24.A) 

7.A 9.2 
1,430 608 

27.0 10.2 

357 

224 

30 17 

373t 1,0AOt 
53t sit 
24 90 

2n 

Ground water 
2A 

(4.3) 

11 .4 
2,125 

11.0 

662 

14 t 

37 

A29t 
36t 
72 

lA 

LT 
40t 

3A 
(14 .9) 

A.O 
QOO 

to.Ci 

532 

46 

2,22ot 
40t 

1,ooot 

4n 

1 Tentative identification based on comparison with the National Bureau of 
Standards (NBS) library. No external standard was available. Concen­
tration reported is semiquantitative and is based only on an internal 
standard. GC/MS spectra were examined and interpreted by r,e/MS analysts. 

t Exceeds USEPA criterion for maximum permissible concentration in drinking 
water or the NYS standard for maximum concentration in ground water. 

** Volatile found in GC/MS extractions. Concentration probably sigher than 
that detected. 
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Table A- I 3 .--.Analyses of ground-water and surf ace-water samples from Repuh lie 
Steel, site 148, ~uffalo N.Y., July 22-23, 19A2 (continued) 
[Locations shown in fig. A-11. Concentrations are in ~i/L; dashes 
indicate that constituent or compound was not found, LT indicates 
it was found but below the quantifiable detection limit.] 

Sample number and depth below land surface (ft) 
Surface water Ground water 

Organic compounds (continued) 

Nonpriority pollutants 
2,3-Dichloro-2-methyl 

butane1 

l,3-Dimethylbenzene1 

3-Hexanol1 
4-Methyl-2-pentanol1 

I-(2-butoxyethoxy)-
ethanol1 

pH 
Specific conductance 
( umho/cm) 

Temperature (°C) 

Inorganic constituents 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Tin 
Tullerium 
Vanadium 
Zinc 

1 2 2A 
(24.8) (4.3) 

LT 

52 

4 
(19.7) 

11 .2 
710 

10.0 

158 

39 

264 
20 
26 

124 

14 
24 
24 
n 

170 

Ground water 
5 

(17.7) 

7.5 
1,025 

10 .5 

52 

276,000t 
17 

574t 

17 

~A 
(4.6) 

7 
3,625 

14 .5 

4 
37 

23 ,400t 
IQ 

A,520t 

'.B 

3A 
(14.9) 

20 

nso 

t 

I 
l 
! 
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Table A-13.-•Analyses of ground-water and surface-water samples from Republic 
Steel, site 148, Buffalo N.Y., July 22-23, 1982 (continued) 
[Locations shown in fig. A-11. Concentrations are in ug/L; dashes 
indicate that constituent or compound was not found, LT indicates 
it was found but below the ouantifiable detection limit.] 

Sample number and depth below land surface (ft) 

Organic compounds 

Nonpriority pollutants 
l,3-0imethylbenzene1 
Cyclohexanol1 

Hexahydro-2H-azepho-

42° 
50' 
09" 

2-one1 
l-(2-butoxyethoxy)­

ethanol1 
eye lohexanone1 
2-Hexanone1 

Not to scale \ 

78° 50'09" 

Base from Republic Steel Corporation, 1982 

Ground water 
4 

(19.7) 
5 

(17.7) 
SA 

(4.6) 

16 

25 

78 

5.6 
LT 

150 

LT 

EXPLANATION 

e Monitoring well 

tl Surface water sample 

-582- Water-table altitude in 1982 
Contour interval 1 foot 

- General direction of 
ground-water flow 

Figure A-11. Potentiometric surface and iocation of sampling holes at 
RepubZic Steei, site 148, Buffaio, August 1979 and February 1982. 
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180. HOPKINS STREET (Literature review) NYSnEC g 1 SO 11 

General information and contaminant-migration potential.--The Hopkins Street 
site, in the city of Buffalo, is reported to have been used as a landfill in 
the early and mid-1970's. Aerial photographs from these years indicate dispo­
sal operations to have been small and to have caused no major changes in the 
physical setting of the site. 

No chemical monitoring has been recommended by NYSDEC, and the potential 
for chemical migration is indeterminable. 

Geologic information.--No geologic data are available. 

Rydrologic information.--No ground-water data are available. However, com­
parison of aerial photographs from past years with 1(}82 field observations 
indicates a change in drainage and grade; also a pond has formed on the site. 
The pond is probably perched upon fill or material of low permeability and 
does not reflect ground-water conditions. 

Chemical information.--No chemical data are available. 

184. KELLY ISLAND (Literature review) NYSDEC 915095 

General information and contaminant-migration potential.--Kelly Island is a 
peninsula bounded by the Buffalo River, City Ship Canal, and Ohio Street. 
Most of the fill consists of demolition material, earth, and cinders. The 
area was extensively developed before the early 1qoo 1 s, leaving little room 
for hazardous-waste-disposal operations. 

The site is in direct hydraulic contact with the Ruffalo River and the 
City Ship Canal; thus contaminants, if present, would migrate readily. 
However, no hazardous waste is known to have been buried at the site; there­
fore, NYSOEC has not recommended chemical monitoring. The potential for con­
taminant migration from thi~ site is indeterminable. 

' 
Geologic information.--Construction borings from along Ganson Street (pl. 1) 
indicated a mixture of gravel, sand, silt, clay, cinders, and wood to a depth 
of 10 ft along the length of the site. 

Rydrologic information.--Noihydrologic data are available. 

Chemical information.--No c~emical data are available. 
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249. ALLIED CHEMICAL (HURWITZ-RANNE) HOPKINS STREET 
(USGS field reconnaissance) 

NYSnF.C 0I"il2fl 

General information and chemical-migration potential.--The Hopkins Street site, 
in the southern part of the city of Buffalo, consists of two parcels of land 
having different owners. Site information indicates that neither area was used 
for disposal or lagoonbg, but NYSDEC rece_ived information that burial trenches 
had been operated on both areas. 

Geologic data indicate a limited potential for~contaminant migration from 
the northern property. Vertical migration of contaminants on the southern prop­
erty is unlikely because the site is underlain by clay. Organic priority pollu­
tants and a high chromium concentration suggest a possibility of contaminant 
migration, but the potential is indeterminable at this time. 

Geologic information.--The two sites consist of 3 to 4 ft of fill and debris 
underlain by extensive clay. The U.S. r.eological Survey drilled six test holes 
in August 1982 and another six in May 1983. Locations are shown in figure A-21. 
The geologic logs are as follows: 

42° 
50' 
09" 

Not to scale 

78' 49' 53" 

C 
C Manila St 

Northern disposal site 

\ 
l 

\ 
Southern disposal site 

Base from USGS field sketch. 1982 

EXPLANATION 

• 1 Test boring and 
substrate sample 

FiguPe A-23. Location of sampling holes at Allied Chemical, 
Hur-witz-Ranne Hopkins StPeet, site 249, Buffalo. 
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South Property 

Boring no. De]:!th (ft) Descrietion 

1 0 - 3.5 Topsoil, dark brown. 
1.5 - 4.0 Clay, sand, with oily fluid. 

SAMPLE: 1.5 ft. 

2 0 3.0 Fill, slag. 
3.0 - 5.0 Clay, dark green to yellow, wet. 

SAMPLE: 4 ft. 

3 0 - 2.5 Topsoil, gray, gravel, turning. 
green at 1.0 ft. 

2.5 - 3.0 Clay, greenish, gray. 
SAMPLE: 2.5 ft. 

North Property 

Boring no. Depth (ft) Description 

1 0 - 2.5 Topsoil and fill. 
2.5 - 3.0 Clay, green, tight. 
3.0 - 4.0 Clay, greenish-gray, wet. 

SAMPLF.: 3 ft. 

2 0 4.0 Fill, debris. 
4.0 - 5.0 Clay, green, wet. 
s.o - 6.5 Clay, yellow, wet. 

SAMPLE: 4 ft. 

3 0 - 3.0 Fill, debris, black. 
3.0 - 3.5 Hard zone, rock, and gravel. 
3.5 - 4.5 Clay, green, wet. 
4.5 - 6.5 Clay, yellow. 

SAMPLE: 3.5 ft. 

.. 
Hydrologic information.--Test-boring data indicate a perched water table within 
the clay unit 3 ~o 4 ft below land surface. The altitude of this water table is 
approximately 580 ft above Nr.vo. 

Chemical information.--The U.S. Geological Survey collected a soil sample from 
each test boring for chromium, iron, and organic compound analysis; results are 
given in table A~26. The samples contained 28 organic priority pollutants. The 
Erie County Department of Environment and Planning sampled the site; PCB's were ~ 
detected in surface soils. 
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Table A-26.--Analyses of substrate samples from Allied Chemical (Hurwitz-Ranne), 
site 249, Hopkins Street, Buffalo, N.Y. 
[Locations shown in fig. A-23. Concentrations are in µg/kg; dashes 
indicate that constituent or compound was not found, LT indicates 
it •.;as found but below the quantifiable detection limit. J 

Sample number and depth below land surface (ft) 
North Propertz: 

1 2 3 
First sampling (8-11-82) (3 .o) (4 .o) (3. S') 

Inorganic constituents 

Chromium 30,000 180,000tt 340, OOOtt 
Iron 10,000,000 28,000,000 29,000,000 

South Property 
1 Duplicate 2 3 

(3 .5) sample (4 .o) (2.S) 

Chromium 30,000 (20,000) 180,000tt 3,000 
Iron 10,000,000 (10,000,000) 21,000,000 3,700,000 

Sample number (depths are same as in first sampling) 
North Property South Property 

Second sampling (5-18-83) lA 2A 3A lA 2A 3A 

Organic compounds 

Pkiority pollutants 
Benzene 
Methylene chloride 
Toluene 
Heptachlor 
2,4-Dimethylphenol 
Phenol 
Pentachlorophenol 
Acenaphthene 
1,2-Diphenylhydrazine 

as azobenzene 
Fluoranthene 

LT 

* 

* 

19.l** 
314** 

* 

* ** 

22.6 
538 

LT 
LT 

* 

* 

3.4 

* 
* 

* 

* 

27.9 
313 

2.8 

* 

* 

10.6 

* ** 
* 
* 
* 

1 Tentative identification based on comparison 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. 

tt Exceeds concentrations in samples from undisturbed soils in the Buffalo 
area. Undisturbed soils were not analyzed for iron. 

* Compounds detected but not quantified--Holding time exceeded before GC/MS 
acid- and base-neutral extractable compounds were extracted. 

** Surrogate recoveries were outside the acceptance limits. 
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Table A-26.-~Analyses of substrate samples from Allied Chemical (Hurwitz-Ranne), 
site 249, Hopkins Street, Buffalo, N.Y. (continued) 
[Locations shown in fig. A-23. Concentrations are in µg/kg; dashes 
indicate that constituent or compound was not found, LT indicates 
it was found but below the quantifiable detection limit.J 

Sample number (depths are same as in first sampling) 
North PropertI South Propert:r 

Second sampling (continued) lA 2A 3A lA 2A 3A 

Organic compounds (continued) 

Priority pollutants (continued) 
Naphthalene * * * * * * 
Bis(2-ethylhexl) 

phthalate * * 
D1-n-butyl/phthalate * * ** * * * * 
Diethyl/phthalate * * 
Di-n-octyl/phthalate * 
Benzo(a)anthracene * * ** * * * * 
Benzo(a)pyrene * * ** * * * * 
Benzo(b)fluoranthene and 

benzo(k)fluoranthene * * ** * * * * 
Chrysene * * ** * * * * 
Acenaphthylene * * * * 
Anthracene * -·-
Benzo(ghi)perylene * * ** * * * 
Fluorene * * * 
Phenanthrene * 
Dibenzo(a,h)anthracene * * ** * * 
Indeno(l,2,3-cd)pyrene * * ** * * * * 
Pyrene * ** * * * * 
N-nitrosodiphenyl-

amine * 

Nonpriori ty pollutants 
Acetone 328** 6% 
2-Rutanone 165 
Carbon disu1fide 55.5** 100 13.4 121 
o-xylene 31.2** 
4-Methylphenol * * 
r>ibenzofuran * * * * * * 
2-Methylnaphthalene * * * * * * 
2-Hexanone * * 
4-Methyl-2-pentanone * * 
Tetrahydrofuran1 * * * 
8,2,l-Bicyclooctane1 * ., 
2-Methylphenol * 
Cis-octahydropentelene1 * 
Cis-1,2-dimethylcyclo-

hexane1 * 
Ethylcyclohexane1 * 
2,6,6-Trimethyl-(3.l.l) 

bicyclo-hept-2-ene1 * * 
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T<1hle A-2n.--Analyses of substrate samples from Allied Chemical (f-1urwitz-Ra:1ne), 
site 24Q, Hopkins Street, 'Ruffalo, N.V. (contbuerl) 
(Loc~tions show;, in fig. A-21. Concentrations are in µg/kg; dashes 
lndicate that constit11ent or compou.1<l was not fou.1<l, LT indicAtes 
it was found hut helow the ouantifiahle <letection limit.I 

Sample number (depths are same as in first sampling) 
North Property South Propertv 

Second samplin' (continued) IA 2A 3A IA 2A 1A 

Organic compounds (continue<l) 

Nonpriority pollutants (continue<l) 
fi,fi-Dimethyl-2-, 

methylene-bicyclo-
(3.l.l)-heptane1 * 

,l,2,1-Trimethycyclo-
- hexane1 * 
2-Methylnaphtha lene1 

l,8-nimethyl-
naphthalene1 

Ca rbazo le1 

3-Methylphenanthrene1 
9-Methylphenanthrenel 
2-Phenylnaphthalene1 

1-Me thyl pyrene1 

7-Methyl-benzo(a)-
anthracene1 

* 

* 
* 
* 
* 
* 
* 

* 

251. SMALL ROA"T HARBOR CONTAINMENT SITE ([lSf.S field reconnaissa:-ice) 

General information and contaminant-migration potential.--This site lies along 
Lake F.rie south of the Small Boat Harbor in the city of Buffalo and is operate<l 
by the Niagara Frontier Transportation Authority. The site was used for dispo­
sal of dredge spoils from the Buffalo River, Ruffalo Harbor, and the Black Rock 
Canal (fig. A-24). This site was the first of three containment sites 
constructed and was a prototype for other containme:-it sites--Times Beach (site 
241) and Buffalo Harbor (site 254). 

If the barrier is similar to the one at the Times Beach containment site 
(site 241), it would not prevent water from entering or leaving the site, and 
any leachate produced within the site would readily enter ~uffalo Harhor. 
Therefore, this site has potential for contaminant migration. Additio.1al water­
quality monitoring would be needed to define the rate of contaminant migration. 

Geologic information.--The dredged sediments on the area consist of sand, silt, 
and clay. The underlying bedrock is Onondaga Limestone overlain by natural lake 
deposits of silt and clay. 

Hydrologic information.--The U.S. Geological Survey installed three monitoring 
wells in the area in 1g82. The well data and geologic logs are as follows: 
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150 Groundwatflf Geology I Ch. 4 

some areas. In comparison to aquifers of glaciofluvial origin, these aquifers of 
glaciolacustrine origin are generally of minor importance. 

Glacial till is the most abundant material that was deposited on the land sur. 
face during Pleistocene time. In the Precambrian Shield region, till is generally 
sandy, with variable amounts of silt and little clay. Sandy till forms local aquifers 
in some areas. In the regions of sedimentary bedrock in North America, glacial 
erosion produced till that generally has considerable silt and clay and therefore has 
low permeability. Till layers of this type are aquitards. 

Figure 4.3 is a schematic diagram of the occurrence of aquifers and aquitards 
in the Midwest and Great Plains regions of North America. Most aquifers in these 
regions are composed of glaciofluvial sand and gravel confined by deposits of till 
or glaciolacustrine silt or clay. The aquifers occur as extensive blanket bodies or as 
channel deposits in surface or buried valleys. The deposits of sand and gravel in 
buried valleys form aquifers that are generally many tens of kilometers long and 
several kilometers wide. The largest buried valleys are many tens of kilometers 
wide. In many cases there are no surface indications of the presence of buried valley 
aquifers. The overlying till is usually some tens of meters thick or less, but occa. 
sionally may be on the order of a hundred meters thick. 

Figure 4.3 Schematic diagram of aquifer occurrence in the glaciated regions 
of the Midwest and Great Plains physiographic provinces. 

Many of the meltwater rivers that formed aquifer deposits were braided in the 
manner shown in Figure 4.2(a); others flowed in deep channels or valleys eroded 
in glacial terrain or in sedimentary bedrock. Examples of aquifers that originated 
in valleys and as blanket deposits are included in Figure 4.3. 

In addition to the classical types of meltwater deposits laid down by rivers of 
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meltwater flowing beyond the margin of glaciers, many glaciated areas have 
deposits of sand and gravel that formed on top of masses of stagnant ice during 
episodes of glacial retreat. These deposits are known as collapsed outwash, stag­
nant-ice outwash, or ice-contact deposits. An example of this type of deposit is 
illustrated in Figure 4.4. Sand and gravel aquifers of this origin occur at the surface 
or buried beneath till deposited during periods of ice readvance. 

Previously deposited material 

I al ( bl 

Figure 4.4 Formation of collapaed outwash in an environment of continental 
glacier stagnation I after Parizek. 1969). 

Dense, fine-grained glacial till, and deposits of glaciolacustrine silt and clay 
are the most common aquitards in most of the northern part of the United States 
and in the southern part of Canada. These deposits have intergranular hydraulic 
conductivities that are very low, with values typically in the range 10- 10-10- 12 m/s. 
With a hydraulic gradient ofO.S, which is near the upper limit of gradients observ __ 
in these aquitards, and a hydraulic conductivity of 10- 11 m/s, nearly years 3 1 2 

would be required for water to flow through a 10-m-thick unfractured layer of this 
material. Extensive deposits of clayey till or glaciolacustrine clay can cause isola-
tion of buried aquifers from zones of near-surface groundwater flow. 

In the Great Plains region, in parts of the American Midwest, and in southern 
~!2t, it has been observed that in some locations deposits of clayey or silty till 

and glaciolacustrine clay have networks of hairline fractures. These features are 
sometimes referred to as fissures or joints. The fractures are predominantly vertical 
or nearly vertical. The distance between the fractures varies from several cen­
timeters to many meters. Infillings of calcite or gypsum are common. The soil 
matrix adjacent to the fractures is commonly distinguished by a color change 
caused by different degrees of oxidation or reduction. In some areas thin rootlets 
are observed along the fractures to depths of S-10 m below ground surface. In 
some cases the fractures pass through successive layers of till and clay. In other 
cases they are restricted to individual layers. 
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cm2 
ftl 9.29 X 102 

darcy 9.87 :< 10·9 

mis 1.02 .< 1O-i 
ft/S 3.11 X 10"4 

Physical Properties and Principles / Ch. 2 

Table 2.2 Range of Values of Hydraulic Conductivity 
and Permeability 

Rocks k '(< K K K Unconsolidated 
depos,ts (darcy) {cm2) (cm/sl (mis) (gal/daylft2) 

a, 
:,. ,~ 

l-' 0 

"' 
C 
0 
::.' 

,,,u ~, 
:,... 

(f) 

~I 
0 

--
(f) 

10 

10-3 
[10

2 

~:o' 10"4 

' ~:o 10·5 10·2 

... 10·6 L 10·1 10·3 

I 10·7 l 10·2 10·4 

10·8 10·3 10·5 

10·9 10·4 10"6 

10·10 10·5 10·7 

10·11 10·6 10·8 

:o•l2 ,0-1 10·9 

10·13 10·8 10·10 

10·!,4 10·9 10-11 

10•10 10·!2 

10
.11 l 10-13 

Table 2.3 Conversion Factors for Permeability 
and Hydraulic Conductivity Units 

106 

105 

10 4 

103 

102 

10 

Permeability, k* Hydraulic conducti11ity, K 

ft2 darcy 

LOI •.. 1Os 
9.42 ;< 1010 

1 

mis 

9.80 101 

9.11 X 103 

9.66 / 10· 6 

I 

ft/S 

3.22 :.; !Ol 
2.99 :< (06 
3.17 10-5 

3.28 
I 

U.S. gal/Oaytft2 

l.85 X 109 

J.7J X 1012 

1.82 x 10 1 

2.12 ;< 106 

6.46 :< JOS 
U.S. gal/daylft2 5.42 x 10-10 

J.O8 to·l 

J.O6 X JQ·l 1 

1.lO X 10·6 

3.35 X JO·c 
5.83 X tO·lJ 

1.04 x IO' 
3.15 X 104 

5.49 :-, 10-1 
3.05 >'. 10· 1 

4.72 < 10-- 1.55 :-: 10·6 I 

*To obtain kin ft 2, multiply kin cml by 1.08 x 10-J, 
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ERIE COUNTY 

ID NO COMMUNITY WATER SYSTEM POPULATION 

Municipal Community 

1 
2 
3 
4 
5 
6 
7 

Akron Vi I I age (See No 1 Wyoming Co, 
Page 10) .............. 3640 

Alden Vi I !age •••..•.•.•.• 3460. 
Angola Vi I tage •.••..•...•. 8500. 
Buffalo City Division of Water ••• 357870. 
Caffee Water Company •••.••••. 210. 
Col I ins Water District #3. . . . .704. 
Col I ins Water Districts #1 and #2 .• 1384. 
Erie County Water Authority 

(Sturgeon Point Intake) ••• 
Erie County Water Authority 

375000. 

SOURCE 

.We 11 s 
• Lake Erie 
• Lake Erie 
.We 11 s 
. Weit s 
.We 11 s 

• Lake Erie 
8 

9 
(Van Dewater Intake). • . . •• • NA. .Niagara River - East Branch 

Grand Island Water District #2 ..•. 9390. .Niagara River 
Holland Water District. ••••..• 1670 •. Wells 
Lawtons Water Company .....•... 138 ... Wei Is 
Lockport City (Niagara Co) •....•.••. Niagara 
Niagara County Water District (Niagara Co) •• Niagara 
Niagara Falls City (Niagara Co). . . . . • .Niagara 
North Col I ins Vi I I age ...••... 1500, .Wei Is 

River - East Branch 
River - West Branch 
River - West Branch 

10 
11 
12 
1 3 
14 
15 
16 
17 
18 
19 
20 
21 

North Tonawanda City (Niagara Co). . . . . .Niagara River - West Branch 
Orchard Park Vi Ii age •......•. 3671. .Pipe Creek Reservoir 
Springvi I le Vi I !age .•••••... 4169. .Wet Is 
Tonawanda City •.••..•.••• 18538. .Niagara River• East Branch 
Tonawanda Water District #1. .... 91269. .Niagara River 
Wanakah Water Company, •...•.. 10750. .Lake Erie 

Non-Municipal Community 

22 Aurora Mobile Park •.•....•.• 125. 
23 Bush Gardens Mobile Home Park .•.•. 270. 
24 Ci re I e B T ra i t er Court. . . • • 50. 
25 Circle Court Mobile Park. • . 125. 
26 Creekside Mobile Home Park, • 120. 
27 Donnelly's Mobile Home Court. .99. 
28 Gowanda State Hospital.. .NA. 
29 Hillside Estates. . . • . • . • 160. 
30 Hunters Creek Mobile Home Park. 150. 
31 Knox Apartments ..•....••.•• NA. 
32 Maple Grove Trailer Court ••••••• 72. 
33 Mi I I grove Mobile Park ..•.•..•• 100. 
34 Perkins Trailer Park ••..•••.•. 75. 
35 Quarry Hi I I Estates •..••.•••• 400. 
36 Springvi I le Mobile Park ..•...•• 114. 
37 Springwood Mobile Vi I I age ....•.• 132. 
38 Taylors Grove Trailer Park ..••.•. 39. 
39 Val Iey View Mobile Court ...••... 42. 
40 Villager Apartments •...•.•.•. NA. 

PAGE 6 

.We 11 s 

. Wei Is 

. Wei Is 

. Wei Is 

. We I IS 

.We 11 s 
,Clear Lake 
.We I Is 
. We I Is 
.We I Is 
,We 11 s 
. We 11 s 
.We 11 S 
.We I Is 
. We 11 s 
• We 11 s 
.we 1 1 s 
.We I IS 
.We I Is 
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STONE PARCELS (3 MILE RADIUS) 

Project No. 8C1364 A FIGURE 4·-2 
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U.S. Department of Commerce 
National Climatic Center 

Climatic Atlas of the United States 
1979 

Figures 4 and 5 
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Figure 4 

Mean Annual Lake Evaporation (In Inches) 

Source: Climatic Atlas of the United States, U.S. Department of Commerce, National Climatic 
Center, Ashville, N.C., 1979. 
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Figure S 

Normal Annual Total Precipitation (inches) 
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r[A)504.2 
RECRA ENVIRONMENTAL, INC. 
Chemical Waste Analysis, Prevention and Control 

Mr. James R. Snider 
New York State Department 
of Environmental Conservation 
Region·9 
Division of Fish and Wildlife 
600 Delaware Avenue 
Buffalo, NY 14202 

Dear Mr. Snider: 

September 13, 1988 

The purpose of the following letter is to serve as documentation for 
our telephone conversation on 9/9/88. Please make any corrections or addi­
tions you feel are needed. If you agree with the information below, please 
sign at the bottom of the page in the space provided, and return the 
letter to the undersigned. A site lotation map is enclosed for your use. 

o There are no critical habitats of endangered species or national 
wildlife refuges within one mile of the indicated Buffalo Crushed 
Stone property, located at the foot of Steelawanna Avenue (see map). 

o The site may be near the migration routes in the spring and summer 
seasons of the Bal_d Eagle and the Peregrine Falcon. 

c-··_, 
~ If you have any questions or comments, please feel free to contact me. 

Thank you very much for your time and effort. r 

Sincerely, 

RECRA ENVIRONMENTAL, INC. 
rJ/ . ,., , ,JI ·,1_ /J 
~Li{ Cl. :_p1.,U¼ r· 
Kenneth A. Shisler. Jr. 
Staff Geologist 

Audubon Business Centre• 10 Hazelwood Drive. Suite No. 106 • Aml'!erst, New York 14150 • (716) 691•2600 
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m~,504.3 
I ;.: .... _, V 

RECRA ENVIRONMENTAL, INC. 
Chemical Waste Analysis, Prevenr,on and Control 

Mr. Bruce Colello 
City of Lackawanna 
Department of Development 
714 Ridge Road Room 311 
Lackawanna, NY 14218 

Dear Mr. Colello: 

September 13, 1988 

The following letter is to serve as documentation of information 
obtained during our telephone conversation on 9/12/88. If any corrections 
are required, please make them on the text of this letter. If you agree 
that the information is correct, please sign at the bottom of the page in 
the space indicated, and return it to the undersigned. 

o Buffalo Crushed Stone, Inc. 1 s Steelawanna Avenue location is zoned 
with a Pl rating (Planned Industrial Park) with heavy industry 
permitted. 

o The nearest residential area is located directly adjacent to the 
Steelawanna Avenue site. 

Should you have any further questions or comments, please feel free to 
contact me. Thank you very much for you time and effort. 

~c;!.cJ;iL 
Bruce Col el lo 

Sincerely, 

RECRA ENVIRONMENTAL, I~C, ., /l 

,,,;/ ~ .- /, / , // , /,. 
_/c..2-r__..,-_.,;'.-t.. l\,. l {. ~c l..:l.,-t,2.1/ .7 · 

Kenneth A. Shisler, Jr. 
Staff Geologist 

Auduoon Bus11,ess Centre• 10 Hazelwood Drive. Suite No. 106 • Amherst, New York 14150 • (716) 691-2600 
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REFERENCE 17 

Hazardous Chemicals Data Book 
G. Weiss, ed., Noyes Data Corporation 

Park Ridge, NJ, 1980, p. 131 
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lw I ASPHALT 

c..._.t,...., .. ....-----

Eu~ Witt..,...,, dry dlarliiaJ. foam. or eu1:toft iUO.,.. Cool••,,.,,.. cont&&Mft trittt ... , 

Fire 

LIQUID 
WII Nl'D 1k.in and ey•. 

Expoaure 

Weter 
Pollutlon 

Effodol .... _n_ .. _tkllroll-. 
POtll.ll'IC ro--. llaybt.....,._IIM __ _ 

Nolifl,--alldpollli--,rol­
Hoti!)' op919ton ot ,_,.,. flfff in&M& 

I. l(SPOIIS( TO OISCIIMS( 2. LAIUS 
!S-,....._,...._....,.,...,CQ...,..I 

Mcc:hanu::ili cont•tnment 
Chem1c;il .1nd oh~'>l(al trt!iltmenl 

No hu,1rd l<11bc:I required by 
Code or Feder.II Rcgul,mon~ 

3. CH(IIIC.11. ODIQIUTIOIIS 

3.1 ·- ,\,\.r)h;all ccment, 
A-.ph:thu; bthJ.mcn 

81tumcn 

P,molnm .nph;aii 
3.2 c __ c___,c_ ~byllrocatboa--
3.3 C ........ ,,......_ Nol pc:tt1ncn1 
3.4 IIICO/ __ _ 

~ J2/l..,._3Jil9'1'1 

4. OBSHVAIU CIIAUCTUISTICS 
4.1 ,,,,__4 _ ___,. l,q•.o 

4,2 Ceilr: Ditrk bro•n to bl:ltck 

,i 3 Oder. T..1,rry 

5. HW.111 IW.MOS 

hot matcrn1l 

5.2 .,...,..._,......,. ........... Conilct ..,tth 11lun ma~ r;;,n,osc dermat1tl'i lnh.t,lal1on of u.por, 

may c:.au,e ml.ldetllltt 1mt.tt1on or not.e »nd thr01l Ho« l1q1ood b1.un$ \.Jun. 

5.3 Tr.....,.. IDr b~ Severe burn, may te"lillt from contact with hot <Hph.alt lfmollcn ,uphalt 
~rnki, the ul)O'td ~.,in, ,;ool 1he ,kin 1mmod11i1lely by qucnchtn, wt1h cold waler A burn ,hould 

be covered with .a \terile dr1:u1np. and the i,fitiern \h04.lld be ui.en ,mmcduuely 10 a hoipual 

5.• ,.--...,-m ... -..-,,,-~ 5 m•1m' 
5.! .,..._,.,.. - UMIII: Ow.1,i1 no« ,111111.ibk-

5.8 ,._,..,.,._. Gtad< I. Lll,,lto llplkJ 

5.7 LeteTodcllf; Noneobscr11cd 

5.8 v...., (Ga• trrtlW Ctlllr ........... V.i:pon ca1o1SC< if d11ht ,marting of the evci. or rnpi,ritlory 

~y~tem ,( prncru 1n h11th crn1:cen1t,1tton~ The effect 1, 1empor<1r1 

~.9 ._....or..._. ...,_.Ctlel .... ....._ Causes sm.irt1n1 or1h:c si.tn tmd fir~HicJrec burn, on 

short uposure; may cause ~,rcondary bwrns on t0n3 e ... pow,c. 

5.10 o..,nw......- Ott:,nocavadablt 

8.1 

u 

8.3 

••• 
8.5 

u 
8.7 

8.8 

69 

7.1 

1.2 

7 3 

7.4 

7.5 

7.8 

,2., 
12.2 

12.3 

131 

S. FIil HAZARDS I. WATER POt.WTIOII 
l'laoll- lOO'F---llO'FO.C 9_1 A..,-Tolllollr. ..., __ ... Air. 

Dala not ,na1!Jblc 

-..iot pertinent 8.2 W.._...,. TUIGll'J: 01u.t Ml ,111a1l,ble 

,.,. ............ ~ Watcr,pra), 8.3 ..,...._o.,_-(IODI, 
dry ch.emu:•!. foam or carbon d10~1de Dat.t not <l'•.td4blc -~~---- 8.4 

,_c_c __ , 
Water or foam m.:\ cauic froching Oat,1 not <1.11,nlablc • .....,._.,c __ 
'-tOl pertinent 

........, .. ,.,_ Not pertinent 

1.,-T__,,, 400'F .. '00"F 

lleltftoalltazat'"d: "iotper11nent 

,....._,.._ 01'ta not ,v.i1!.tb!e 9. smmo IIANUfACTUIERS 
l John,.~o1nv1llc Co 

Grccn,,..ood Pl.il.i 
Denver, Colo. 110217 

l Sl.ln Oil Co 
1603 \\ialnu1 St 
Ph1lo1ddph1.i. Pa l<i!OJ 

J W11co Chcm1;;;.,.1 Con> 
7. CHEMICAL REACTIVITY P1on«r D111Mon 

....... ..., wtch w■-r. .... 0 rc.a.ctmn 
217P,.ui. .\vc 
-..cw Yor11, :-,.. Y 10017 

11..intt,-C--
No reaction 

ll-,Dwln9T.._., S1•bl• ---..------C......._ Not pertinent 

,.., •• 1.-,,.: ~01 pertinent 
__ ,..,,, __ 

ID. SHIPPlll6 llffOIIIATION 
-..iot pertinent 

10.1 Gr.._or Purffr. Each of the foilOw•n,: 
1~ 41141iablc 1n -.cwcral grade!>. •~ph,H 
;:cmcni. •ap1d•turtnJ ll4u1d •hr:'JhJlt. 

rnedmm~unn1 liquid ,a,ph.i!L ~!OW• 

.:ut1nt1 liquKI .i~ph.;:h mud 011\, emub,1fied 
a~phalt. 1n11crted .:i\phillm: cmuh1on. 
oud1,ed (;ir-blo•nl .i~ph.th 

10.2 ltor_ ,..,....,....,. Elcva1cd 

10.3 Inert A.........,_ ~o requirement 

10 . .t VNillfte: Open iOamc ,mc~lcrl 

11. HWIO ASSESSll£11T CODE 13. PHYSICAL AND CIIEIIICAI. PROP(RT1£S 
1SNHUWdA~l1MdlloOOk CG4&8-3~ 13 1 Pll,...lttto•t 1S•C end 1 tin Liquid 

A·T•U•X·Y 13.2 MoNculat WINll!ftt -..o, pcn,ncn1 

13.3 ...... Potlll at 1 at,n: \.,11 pertinent 

13.4 ,r•lfnt: Poutt:: ~m pt::n,n.:tu 

13.5 Crtdcel r.....,.cvre: ,01 rwrnncn1 
12. HAZARD CWSIFICATIOIIS 138 Crttle.M~ ,otpt::n11·11:n1 C~•-.............., 13.7 SPNfflC Cltnn,, {est.) 1.00 >t lO'C (liquid) 
Combuu1blc bq1ud 

13.8 Uquicl-T-
NAl---lor-W- Dau not avaU,1blc 
Tl ' -G c...., -. 13.9 Llquld-W--T-

iOdyno.,i:m •007'-:mJt 77 °C 
fife I 

13.10 Y-!GalSPNfflt:Grority, 
H .. 1,h "'iot pcrlH'ICnl 

Vapor lmtant I 
13.11 -••--H-•Y-(Gal: Liquid or Sohd Jmt1.nt 2 

Po1SOM I 
1',ot pcmnent 

W atcr Polhmon 
13.12 ~--y.,.,._ 

Hwma• Touc;:1ty 0 r-.iol ptrllncnl 

Aqua11c To-.1c1ty I tJ.1J HMlolC-
Aesthetic Efftct • Oat• not available 

R"'t1v1ty 13.14 H-of~ttoft: '-ot~rtment 
Other Chemicals 0 13.15 H ... of........,.: ~olpefl1nent 
Water 0 

13_ 16 H ... of ,..,,._.Uttoft: ~o! pen ,nen1 
Selr-React1on 0 

NPPAH:...-dCl111t1c 11o11e: c...., c-
Health Huard i Blue) 0 
flamrnabilltY (Redi I 

Reacuv1ty iYeHowt 0 

NOTES 

REVISED 1978 
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Reference 18 

Field Report and 
Photographic Log 

Recra Environmental Site Inspection 
9/8/88 
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FILE 

Ken Shisler 

November 30, 1988 

Buffalo Crushed Stone, Steelawanna Avenue Site 
9/8/88 Site Inspection 

Present: Ken Shisler - Recra 
Richard Mirabelli - V.P., Buffalo Crushed Stone, Inc. 

Spoke with Mr. Mirabelli about slag, he reports no hazards associcated with 
it. Said slag was obtained from two sources: 111 ight weight" slag from 
Republic Steel; 11 hard 11 slag from Hanna Furnace. Last delivery was from 
Republic Steel 10-12 years ago. Slag is sold as road construction 
material. Only processing of slag is crushing and screening. Iron is 
magnetically separated. 

Tanks present on-site are no longer used. Previously used to store 
asphalt. 

Asphalt spill beneath tank with peeling and exposed insulation material; 
spill about 150 square feet in area, 1 to 2 inches thick. 

Can see spire of Our Lady of Victory Basilica from site. 

Mr. Mirabelli does not know purpose of underground pipe system. Possibly 
used for asphalt or oil or natural gas. 

Empty drums found on-site: (1) in small building, (2) behind pile of old 
tires, (3) farther along track side from (2), (4) crushed drum along dirt 
roadway near garage. 

Access to site is unrestricted. 

Photographic log attached. 
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Exposure# 

15,16,17 

18,19,20 

21 

22 

23 

24 

25 

PHOTOGRAPHIC LOG 

Description 

Facing West, sequence showing large above ground tank and shack, 
2 inground steel tanks, 2 tanks (possibly fuel) that have been 
removed from underground, 2 above ground (possibly fuel) tanks, 
large storage tank. 

Facing East, sequence showing slag stock piles being worked, 
railroad line visible in background - note spire of Basilica; 
slag stock piles. 

Facing Northeast, abandoned buildings, asphalt storage tank. 

Asphalt spill beneath tank in Exp. #21. 

Underground piping system - unknown purpose. 

Drum in small building, floor appears oil soaked. 

Drum with DOT stencil. 
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Reference 19 

1980 U.S. Census Data 



I I I I I I I I I I I I I I I I I I I 

NEW YORK 

Census Code Ha11• G.U. Code Population PCI 
1001.'-80 7-82 7-84 7-86 1979 1965 T Sub Rec p 

36027090 RHIHEBECK TO 333001401600 706Z 6937 7078 7120 7152 12470 l 0 2 l 
360270903050 RIIIIIEBECK 332001400800 2542 2492 2502 2710 6190 14522 4 0 0 0 
36027095 STAtlfORD TON 333001401700 3319 3443 36~9 3640 7461 1Z067 3 0 0 0 
36027100 UNION VALET 331001401800 2658 2704 2835 2920 6952 11569 l 0 0 0 
36027105 WAPPitlGER TO 333001401900 26776 26622 27068 26950 6336 13417 l 0 2 l 
36027110 WASlllllGlOII T 333001402000 4162 4315 4461 4640 9008 15010 l 0 2 l 
360271102275 HILLBROOK 332001400300 l 143 1341 1376 1350 8)60 14036 4 0 0 0 
36029 ERIE COUNTY 33100150l't00 1015472 997691 9f60ll 964700 7094 10543 t 30 62 0 
16029 0900 01:PfN 33201)1500600 19819 19161 l 9530 19140 6790 9914 8 0 0 0 
36029 3995 WILLIAH5VILL 312001501800 6017 5886 5815 5620 9156 14090 8 0 0 0 
36029005 ALOEH JOWU 333001500100 10091 10011 9939 9810 6106 9016 3 0 2 l 
360290050040 ALDfH 332001500200 2488 2451 2504 2470 6912 10145 4 0 0 0 
36029010 At11ERST T~ 333001500200 108706 108493 108987 109500 9494 14181 l 0 2 3 
36029015 AURORA TOUH J3J001500JOO 13872 13695 13591 l 3540 8078 12411 3 0 2 l 
160290150965 EA5J AURORA 132001500700 6803 6743 6664 6500 7660 12206 4 0 0 0 
16029020 BOSTOU T~ 333001500400 7687 7661 7666 7960 7926 11271 l 0 0 0 
36029025 BRAUJ ,mu 333001500500 2437 2353 2334 2240 5933 6462 l 0 2 J 
360290251180 fARllfAH 332001500800 404 363 368 370 5537 8113 4 0 0 0 
360290300450 BUffALO JJ2001500500 - 3578i0 148015 338962 124620 5929 8640 3 0 0 0 
36029035 CHEEKTOWAGA 333001500600 109442 106982 106038 103350 7090 10271 3 0 4 3 
360290353405 SLOAN 132001501500 4529 4142 4589 4640 6633 9978 4 0 0 0 
36029040 CLARENCE TOW 333001500700 18146 16335 18397 18780 86U 13256 l 0 0 0 
]6029045 COLDEN J~ 333001500800 3128 3124 3150 1140 6902 10169 l 0 0 0 
36029050 COLLIUS TOMH 3331101500900 5037 lt841 4600 5150 5657 8556 3 0 2 l 
]60290501395 GmlAtl>A (PT. 332000500700015 849 795 775 760 6826 10795 4 0 0 2 
36029055 COIICORO JOwtl 333001501000 8171 8199 8306 8330 6487 9546 l 0 2 3 
36029055 3525 SPRltlGVILLf 332001501600 "285 4286 4263 4240 6502 9927 4 0 0 0 
36029060 £DEN lOMH 333001501100 7327 7293 7302 7290 7138 10234 l 0 0 0 
36029065 Elt1A JOlli 333001501200 10574' 10345 10251 10210 8486 12657 l 0 0 0 
36029070 £VANS JOii-i ]33001501300 17961 18220 18292 18230 6444 9268 l 0 2 3 
360290700115 ANGOLA 332001500100 2292 2250 2243 2220 6185 9283 4.".. 0 0 0 
36029075 GRAHD I5Ufl) 333001501400 16770 16786 16636 16510 8361 12320 l 0 0 0 
36029080 HAl18URG JOl-lH 333001501500 53270 53378 53594 53240 7545 10684 l 0 l l 
360290800335 BLASDELL 332001500400 3288 3292 1263 3250 7264 10977 4 0 0 0 
360290801470 HAtl8URG 332001500900 10582 10401 10588 10580 8230 12256 4 0 0 0 
36029085 HOLLAtl> lCNt 333001501600 3446 3458 3499 3480 594, 8673 3 0 0 0 
360290901830 LACKAWANNA ]32001501100 - 22701 22019 21743 21380 6723 9328 3 0 0 0 
36029095 UUCA5TER 10 333001501700 10144 29972 30217 29880 7005 10523 3 0 l 3 
360290951910 UHCASTER 332001501200 13056 13091 11385 13410 6998 10693 4 0 0 0 
36029100 HARILLA J~ lJ3001501800 4861 4907 4955 4840 7000 10537 l 0 0 0 
36029105 NEWSTEAD TOW 333001501900 7231 7242 7378 7390 6454 9278 l 0 2 3 
360291050025 AKROU 332001500100 2971 2902 2901 2920 6422 9331 4 0 0 0 
36029110 NORTH COLLIN 333001502000 3791 3748 3745 3750 5792 8289 l 0 2 3 
360291102540 HORTH COLLUI 332001501300 1496 1489 1503 1530 5547 8146 4 0 0 0 
]6029115 ORCHARD PARK 331001502100 24359 24016 23789 23350 8922 13401 l 0 2 3 
360291152710 ORCIIARO PARK 332001501400 3671 3570 3544 3470 10026 15364 4 0 0 0 
36029120 5AROIHIA TOM 333001502200 2792 2790 2837 2780 6175 8996 l 0 0 0 
360291253610 TOUAWAIIDA H2001501700 18693 18470 16403 18240 6698 9922. 3 0 0 0 
36029UO TotlAMAUOA TO 331001502100 91269 88808 8678Z 83800 7943 11595 l 0 2 l 
360291301800 l<EN110RE ]JZ001501000 16474 17962 17789 l7Z90 7461 11071 4 0 0 0 
36029135 WALES J«»a~ 313001502400 2844 2886 2956 2930 7264 10550 l 0 0 0 
36029140 NEST SfflECA 133001502500 51210 0966 it9569 49160 7159 10463 l 0 0 0 
36031 ESSEX COUNTY 331001601500 16176 36357 3665/t 36300 5798 9055 2 18 12 0 
36031 3240 SARANAC LAKE 332001700600016 1462 1475 1415 1410 6769 10485 8 0 0 2 
36031005 CIIESURFIELD 333001600100 2398 2323 2380 2500 5728 9615 l 0 2 l 




