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I. Introduction

This Petition is submitted pursuant to Section 27-1305(4)(c)(i)-(5) of the
Environmental Conservation Law ("ECL") and part 624 of Title 6 of the Official Compilation of
New York's Codes, Rules and Regulations ("NYCRR") to reclassify a portion of the 64th Street
South Site, No. 932085 ("Site"), removing it from the Registry of Inactive Hazardous Waste

Disposal Sites.

II. Site

The portion of the Site which is the subject of this Petition is defined by the
boundaries of the property owned by Chevy Joint Venture and leased by Massaro Chevrolet, Inc.

("Parcel"), and is more particularly described as follows:

ALL THAT TRACT OR PARCEL OF LAND,
situate in the City of Niagara Falls, County of Niagara and
State of New York, being part of Lot No. 51 of the Mile
Reserve, bounded and described as follows:

BEGINNING at a point 15 feet north of the center
line of John Avenue, which point is 100 feet distant east
from the east line of 61st Street; THENCE NORTHERLY
parallel with the east line of 61st Street and 100 feet east
therefrom a distance of about 131.7 feet to a point on the
south line of Lot No. 803 as shown on map filed in Book 42
of Maps at page 1081, now in Book 30 of microfilmed maps
at page 2981; THENCE EASTERLY along the south line of
said Lot No. 803; THENCE NORTHERLY along the east
line of Lots Nos. 803, 804, 805, 806, 807, 808, 809, 810,
811, and 812, as shown on said aforementioned Map, a
distance of about 500.36 feet to the south line of land
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conveyed to David Frisoni and Elena Frisoni, his wife, by
Deed recorded in Liber 1421 of Deeds at page 961;
THENCE EASTERLY along the south line of Frisoni's land
a distance of about 122.5 feet to a point in the southeast
corner of Frisoni's land; THENCE NORTHERLY along the
east line of Frisoni's land a distance of about 24.68 feet to a
point in the southwest comner of land conveyed to Antonio
Basile and Palma Basile, his wife, by Deed recorded in Liber
1064 of Deeds at page 298; THENCE EASTERLY along the
south line of Basile's land, a distance of about 147 feet to a
point in the west line of land conveyed to Joseph L., Stella
M., Vincent C. and Margaret . Ciadella by Deed recorded in
Liber 1407 of Deeds at page 91; THENCE SOUTHERLY
along the west line of Ciadellas' land a distance of about
33.93 feet to the southwest corner of Ciadellas' land;
THENCE EASTERLY along the south line of Ciadellas'
land and along the south line of the land conveyed to Shell
Oil Company by Deed recorded in Liber 1410 of Deeds at
page 1193, a distance of about 440.47 feet to a point on the
west line of land appropriated by Notice of Appropriation
filed on January 5, 1962 for Niagara Expressway Project
No. 1-190-1(29)92, a distance of about 572.63 feet to a
point 15 feet north of the center line of John Avenue;
THENCE WESTERLY in a straight line a distance of
728.83 feet to the point of beginning.

TOGETHER with the right of ingress, egress and
regress to all of said premises over and upon that portion of
the newly established 64th Street between the west line of
the pavement and the west line of the street right of way.

A copy of the survey of the Parcel prepared by James M. Mclntyre, Job No. 21-
434 dated September 24, 1987, which corresponds with the above description is attached hereto as
Exhibit A and made a part hereof. While no metes and bounds description of the Site exists, it

has been characterized as encompassing the area bounded by the following streets: Niagara Falls
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Boulevard (Route 62) to the north, Chevy Place to the east, Girard Avenue to the south and 61st
Street to the west. This is an area of approximately twenty-seven (27) acres. The New York State
Department of Environmental Conservation ("DEC") Inactive Hazardous Waste Disposal Report
for the Site describes it as an area of ten (10) acres. By comparison, the Parcel is less than ten (10)

acres and approximately one-third (1/3) of the total area bounded by the streets described above.

III. Background

Currently, the status of the Site is listed by the DEC as 2(a). A Phase I
investigation of the Site was conducted by Ecology and Environment Engineering, P.C. ("E & E")
during 1987. The results of this investigation are contained in a report dated December, 1989, a
copy of which is attached hereto as Exhibit B and made a part hereof ("E & E Report"). Prior to
the E & E Report, NUS Corporation ("NUS") performed extensive soil and groundwater sampling
and a hydrogeological investigation in 1985 and 1986 for the Environmental Service Division of
the U. S. Environmental Protection Agency. A copy of the Final Report and Data Presentation for
this program, Technical Directive Document no. 02-8508-19, ié included in the E & E Report as
Reference no. 1, at pages 5-25 to 5-76, inclusive. Finally, additional analytical data was acquired
- by Waste Resource Associates, Inc. ("WRA") in April, 1990. The data is discussed in a report
entitled "Preliminary Site Investigation for Superfund Delisting of 64th Street Site no. 932085"
prepared by WRA ("WRA Report"), a copy of which is attached hereto as Exhibit C and made a

part hereof.

The previous uses of the Site have been determined from aerial photography. Prior
to 1950 the Site was used as farmland. A drainage swale cut diagonally across the Site from the
northwest to southeast corners. This swale was filled in by dumping after 1950. It is believed that
household wastes constitute the majority of disposed material. Industrial waste disposal is also

suspected because of the presence of slag. By 1966 the Site had been graded and covered with
4



grass. In addition to the portion of the Site occupied by Massaro Chevrolet, Inc., the Parcel, there

are four (4) two family residential units, three (3) motels and a gas station located there. See, E &

E Report at 4-1 er seq.

IV. Reasons for Delisting

It is respectfully submitted that the Parcel does not pose a threat to public health or

the environment.

A. HRS Score. As a result of its investigation, NUS
computed an HRS score of 115.01. Subsequently, E & E reported an HRS score of 65.76. E &
E Report at 1-4 to 1-5. The NUS calculation was incorrect due to two errors in scoring. See E &
E Report at 5-2. First, the soil was entered as the total waste quantity, contrary to HRS scoring
instructions. Second, the City of Niagara Falls water intake was incorrectly reported to be

downstream from the Site.

The revised HRS score computed by E & E supports the conclusion that there are
negligible risks posed by the Site. The highest factor, the Direct Contact Score (SDC) is
misleading, especially when applied to the Parcel. First, the score is based upon the presence of
Polycyclic Aromatic Hydrocarbon ("PAH") compounds which were detected in the soil at low
concentrations. As noted above, the scoring procedure does not take concentration into account.
Thus, this score does not assess the risk accurately. A realistic assessment of the total HRS score
and this particular factor was made by John Hawiey of the New York State Department of Health
when he concluded in a memorandum dated November 19, 1985 that "[the] levels of PAH found at
the [S]ite are comparable to total PAH levels found by various investigators in areas such as fields
adjacent to highways." E & E Report at C-2. Second, the Direct Contact Score was "partially due

to the fact that the [S]ite is open and accessible and is located in a residential area.” E & E Report
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at 1-5. By way of contrast, the access to the Parcel is restricted. The building and paved areas
comprise a significant portion of the Parcel to which there is both restricted access and no direct
contact with the soil. The Parcel's primary use is commercial and, as such, is open to the public
only during regular business hours. Planned capital improvements at the Parcel include the
erection of a fence to enclose existing and expanded paved areas. The Parcel is an unlikely location

for recreational or residential use by neighboring children or adults.

In sum, it is respectfully submitted that the HRS score would be significantly less if
applied only to the Parcel. Moreover, if concentration of contaminants were taken into account, the

risk represented by the HRS score would also decrease significantly.

B. Air Quality. In addition to the review of available
information, interviews with knowledgeable individuals and physical inspection of the site
performed by E & E and summarized in the E & E Report, monitoring was performed with an
HNu photoionizing organic vapor detector. E & E report at 3-1. The results of the analysis are
found in the Documentation Records for the Hazardous Ranking System at 5-18 of the E & E
Report and indicate no contaminants were reported. Finally, the air route factor in the Sm score

was rated at zero (0). E & E report at 1-5 and 5-18 et seq.

C. Water Contamination. The NUS investigation of
groundwater at and in the vicinity of the Site Qas part of a larger project affecting the LaSalle
residential area of Niagara Falls, New York. Generally, groundwater samples were drawn from
six (6) clusters of wells located within the general vicinity of the Site. A monitoring well location
map is provided at 5-33 of the E & E Report. At each location four (4) wells were installed, one

for monitoring each of the following intervals: shallow groundwater in the overburden, the
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regolith, the shallow bedrock fracture zone and the second fracture zone within the bedrock. On
the basis of extensive testing and a significant amount of data, NUS and E & E reached the

following conclusions:

1. Based upon the flow pattern of the regolith upper bedrock aquifers and
existing patterns of contamination "it is not reasonable to attribute the contamination to the 64th

Street South Site." E & E Report at 4-16.

2. "The lack of contamination in the shallow water wells and lower fracture
zone wells suggests that the lacustrine clay and unfractured bedrock, respectively, are effective
barriers to migration of contaminants in the vicinity of the 64th South Street Site." E & E Report at

4-12.

William Nelson of the United States Department of Health and Human Services
concluded that there was no immediate public health threat due to groundwater contamination

because it is not used as a drinking water source. E & E Report at 4-14 and C-8.

A significant portion of the E & E Report as well as almost the entire NUS Report
discuss the groundwater situation. Little, if any, threat is posed by the existing groundwater
condition in relation to the Site in general and the Parcel in particular (See, for example, the SgW
factor of 4.97 calculated by E & E at 1-5 and 5-12 through 5-14). Moreover, there is absolutely no

suggestion that either the Site or the Parcel have contributed to any groundwater contamination.

D. Soil. The NUS study also contained an analysis of soil samples
extracted during the installation of the groundwater monitoring wells. Twenty-five samples were
taken at locations selected following a magnetometer survey at depths of zero (0), two (2) and five

(5) feet. Three sources of contamination were identified:



1. Polycyclic Aromatic Hydrocarbon (PAH);
2. Bis (2-Ethylhexyl) Phthalate;
3. Toluene.

The E & E Report includes the memorandum by Mr. Hawley and relies upon it in
assessing negligible risk due to soil conditions. E & E Report at 4-14 and C-2 through C-3. The
PAH concentrations are consistent with levels found in other developed areas. The source of these
concentrations is reasonably attributed to asphalt paving on adjacent streets and on the Parcel itself.
These PAH concentrations were the subject of additional testing by WRA in April, 1990. WRA
took fifteen (15) soil samples, the locations of which are identified in Figure 3 of the WRA Report,
a copy of which is attached as Exhibit C. Initially, the fifteen (15) soil samples were tested for
PAH's. The results of such testing, displayed in Figure 6 of the WRA Report, identify detectable
limits in seven (7) of the fifteen (15) locations. The highest concentration was 11.01 p.p.m.
Concentration levels for specific, individual Polynuclear Aromatic Hydrocarbons are detected and
identified in Figure 7 of the WRA Report. Based upon this testing, WRA confirms the previous
opinion of Mr. Hawley that the PAH's are most probably associated with the paving operations in
and around the Parcel. The WRA Report also concludes that "the concentration levels found
would not pose any significant inhalation hazard." WRA Report at PAH discussion. Finally, it is
respectfully submitted that the highest concentrations of PAH's at various locations on the Parcel
are less than the level of concentration DEC has accepted for site remediations performed within the

State.

Based upon the NUS data included in the E & E Report, WRA also sampled for the
presence of Bis (2-Ethylhexyl) Phthalate. The results of that testing at Figure 4 of the WRA
Report indicate low concentrations spread almost uniformly over the entire Parcel. Based upon
such a deposition WRA believes that the possible source of the contamination may be airborne.

WRA identified the compound as commonly used as a component and lubricating liquid in vacuum
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pump systems.. This would explain the possible source of deposition as airborne contamination
rather than wastes specifically and intentionally deposited at the Site. Similar to the PAH's present
in the soil, the Phthalate contamination is subject to biodegradation and in the conceéntrations

detected does not pose a threat to the public or the environment.

As a result of the NUS testing which discovered low concentrations of toluene in
the vicinity of the Site, WRA tested each soil sample for total chlorinated hydrocarbons. Only two
(2) of the fifteen (15) sample sites indicated detectable contamination. See, Figure 8, WRA
Report. In each case, at location no. 11 and no. 15, the concentration was low, 3.31 and 6.89
p.p.m., respectively. WRA proposed additional sampling in the immediate vicinity of these two
locations to determine the extent of the contamination. The results of that sampling, included at
Exhibit D, attached hereto and made a part hereof, confirm that the two areas are isolated and
small. Massaro Chevrolet, Inc. intends to remove the affected areas and properly dispose of such

soils.
V. Conclusion

It is respectfully submitted that the Parcel does not pose a significant threat to the
public health or environment. The NUS investigation in the mid-1980's determined that the Site
did not contribute to groundwater contamination and that such contamination which did exist did
not affect drinking water sources or offer an opportunity for contact at the Site. The subsequent E
& E investigation confirmed NUS's conclusions with respect to groundwater and eliminated air
sources as a concern. After these investigations, the only unresolved concern was the soil. The
capital improvements at the Parcel make contact with contaminated soil unlikely. More
importantly, the WRA investigations indicate low levels of primarily biodegradable contamination,
the presence of which is most likely incidental to development and neighboring industrial facilities.
The only other concern, chlorinated hydrocarbons, has been identified, isolated and scheduled for

removal.



On the basis of the above, the Parcel should be re-classified and removed from the
Registry of Inactive Hazardous Waste Disposal Sites.

Dated: Buffalo, New York
August 31, 1990

Respectfully submitted,

Blair & Roach

Attorneys for Petitioner,
Massaro Chevrolet, Inc.
Suite 400, The Dun Building
110 Pearl Street

Buffalo, New York 14202
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1. EXECUTIVE SUMMARY

1.1 SITE BACKGROUND )

The 64th Street South site is bound by Girard Avenue to the
south, 61lst Street to the west, Niagara Falls Boulevard (Route 62) to
the north, and Chevy Place to the east. The site was used as a
landfill during the 1950s and possibly the early 1960s. The operator
of the landfill is not known. Although domestic waste is believed to
be the principal material that was disposed in the landfill, some
industrial dumping did occur, as evidenced by the presence of slag on
the surface.

At present, the majority of this 1l0-acre site is owned by Sam
Russo and Russo Chevrolet. Much of the lot 'is open and covered with
grass and shrubs. Also located on the property are several houses, an
auto-leasing firm, two motels, and a gas station.

Extensive soil and water sampling as well as hydrogeological
investigations have been performed by NUS Corporation (NUS) under con-
tract to the United States Environmental Protection Agency (EPA) and,
to a lesser extent, the United States Geological Survey (USGS).
Interpretation of groundwater data must take into account the presence
of hazardous waste landfills directly to the north and upgradient
(CECOS International and Dupont-Necco Park).

1.2 PHASE 1 EFFORTS

Primary sources of information for this report were the files of
the Niagara County Department of Health, New York State Department of
Environmental Conservation (NYSDEC) Region 9 offices, and the EPA
Public Information Office, Niagara Falls, New York. Ecology and

recycled paper

l‘l'(ll(lg.\ and emvironmens

1-1



[78959°19"

W t‘y"

. 3 /lJ 7

! . <
b H K
i \ L]
: )
! * 2light . 2 !
L nght CORP [}gu\ . 3 l
M- S a—L Al INtcara co
ol 1 “. H o ‘.'-F‘*':—-—'.______-_- . L
S Lignts 213 | ERIE Co — - —
7N’A = 4 — AR B 3 | l
L U;TI\CI‘ - ° ‘ ' ' -] | {
P o - ¥ ' = .
. AL[TY 139 \ Buckhorm Light = ! '
! siand Lower 4 g \ !
NV S S P
| \ T Al T T G

64TH STREET,
SOUTH SITE

T

T

e qeaecaner ) teee oo

‘Drive-in .
| Theater A

3'46"

SOURCSE: U.S.G.S. 7.5 Minute Series (Topographic) Quadrangies, ng-n Falls, N.Y.=~Ont., 1980; Tonawanda West N.Y.

SCALE

% 1 MILE

[+]

[ w— " — —e———

Figure 1—1

3 1 KILOMETER

LOCATION MAP

1-2

. 1980.



NIAGARA FALLS BOULEvARD

VISIBLE PILES

OF SLAG AND
DEMOLITION

“/ DEBRIS

AN

GAS
STATION

~

Pavement

RUSSO
CHEVROLET

~ | JOHN STREET w 3
w SEWER |9 < .
o < - z
e ___/ |2\ & g
»w == EO) < ; gl = I
= MANHOLE \‘é\ @ 2| 5 =
b4 X
© = 3] s!.2 o
R g 3 2
\“ -0 T =
< - —
=4
I
=
Xz

HOUSES
'
—
_
.
_
7 queoW FO
/ /
/
/
_
/

GIRARD AVENUE

62ND STREET

NOT TO SCALE

Figure 1-2 SITE MAP - 64TH STREET, SOUTH

1-3

recycied paper cealogy amd environmen



Environment, Inc. (E & E), also conducted a site visit on June
12, 1987.

1.3 SITE ASSESSMENT .

The 64th Street South site is a partially developed but mostly
vacant lot in a residential area of Niagara Falls. EPA contractors
have collected sufficient data to make an assessment of public and
environmental hazards posed by this site. Trace amounts of priority
pollutants were found in soil sémples collected from this site, but an
evaluation of the data by the New York State Department of Health
(NYSDOH) concluded that the site posed negligible hazards to the pub-
lic. Source groundwater contamination was detected in wells near the
site, but hydrogeological investigations of the region by NUS indi-
cated that these wells were upgradient of the site.

1.4 HAZARD RANKING SYSTEM SCORE

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

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

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

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

1-4



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

The preliminary HRS score was:

Sy = 3.26 (Sgw = 4.97; Sgy = 2.66; Sp = 0)

SFg = not scored

Spc = 62.5

The negligible risks posed by this site are reflected in the low
HRS score (Sy) of 3.26. The fire and explosion score (Sgg) was
not scored as the site has not been designated a fire hazard by a fire
marshal. The direct contact score (Spc) was very high: 82.5.
This is partially due to the fact that the site is open and accessible
and is located in a residential area. More directly, however, the
score is high because polycyclic aromatic hydrocarbon (PAH) compounds
were detected in the soil at low concentrations (an average of
approximately 15 ppm total PAHs, which is normal background for
developed areas). The direct contact HRS scoring procedure does not,
however, take concentration into account.

1-5
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2. PURPOSE

This Phase I investigation was conducted under contract to the
NYSDEC Superfund Program. The purpose of this investigation was to
provide a preliminary evaluation of the potential environmental or
public health hazards associated with past disposal activities at the.
64th Street South site. This initial investigation consisted of a
detailed file review of available information and a site inspection.
This evaluation includes both a narrative description and preliminary
HRS score. The investigation at this site focused on the section of
the site landfilled during the 1950s and on evaluation of analytical
results available from sampling conducted in 1985.

2-1
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3. SCOPE OF WORK

The Phase I effort involved:

o The review of available information from state, municipal, and
private files;

o Interviews with individuals knowledgeable of the site; and
o A physical inspection of the site.

State files reviewed were maintained by NYSDEC Region 9 1in
Ruffalo, New York. County files reviewed were maintained bv Niagara
County Department of Health. Mr. Michael Hopkins of the Niagara
County Health Department was contacted in person on Mav 1, 1987, to
discuss information maintained in the county files. The county file
on the facility contained a profile and inspection report prepared in
1986. A site inspection was conducted by E & E personnel on June 12,
1987. No samples were collected by E & E, although monitoring of
air quality was performed using an HNu photoionizing organic vanor
detector. A physical inspection of the site and review of pertinent
USGS 7.5-minute topographic maps were completed. Photograpns were
taken during the site inspection; the photographic record is included
as Appendix A.

A summary of agencies contacted, along with contact persons and
addresses is presented in Table 3-1.

recycled paper ecology und environment



Table 3-1

SOURCES CONTACTED FOR THE PHASE | INVESTIGATION
AT THE 64TH STREET SOUTH SITE

New York State Department of Environmental Conservation,
Region 9

600 Delaware Avenue, Buffalo, New York 14202

Telephone Number: (716) 847-4585

~ Division of Solid Hazardous Waste
Contact: Lawrence Clare, Ahmed Tayyebi;
Date Contacted: May 8, 1987
Information: Reports; correspondence; analytical results.

- Division of Regulatory Affairs
Contact: Paul Eismann
Date Contacted: May 8, 1987; June 2, 1987
Information: Permits; wetlands information.

- Division of Environmenta! Enforcement
Contact: Joann Gould
Date Contacted: May 6, 1987
Information: Enforcement actions.

- Division of Water
Contact: Rebecca Anderson
Date Contacted: June 2, 1987
Information: Floodplain locations.

- Bureau of Wildlife
Contact: James R. Snider
Date Contacted: June 2, 1987
Information: Critical habitat locations.

New York State Department of Health

Corning Tower

The Governor Neison A. Rockefeller Empire State Plaza

Albany, New York 12237

Telephone: (518) 458-6310

Contact: Lani Rafferty

Date Contacted: April 5, 6, 1989

information: File search for site history, correspondence,
background information.

Niagara County Department of Health

10th and E. Falls Street, Niagara Falls, New York 14302

Telephone Number: (716) 284-3128

Contact: Michael Hopkins, Paul Dicky

Date Contacted: May 1, 1987; May 15, 1987; June 5, 1987;
June 23, 1987

Information: Site ownership and history; aerial photograph

reviews; analytical results.

U.S. Environmental Protection Agency Public Information Office
345 Third Street, Suite 530, Niagara Falls, New York 14303
Telephone Number: (716) 285-8842

Date Contacted: June 23, 1987

[nformation: Analytical results; geologic information.

City of Niagara Falls Utilities Department, Division of Water
Buffalo Avenue and 53rd Street, Niagara Falls, New York
Telephone Number: (716) 278-8248

Date Contacted: June 15, 1987

Information: Well water usage.

Town of Nlagara Water Department

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

Contact: Dean Brown

Date Contacted: June 15, 1987
information: Well water usage.
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Table 3-1 (Cont.)

o New York State Department of Health
Regional Toxic Program Office
584 Delaware Avenue
Buffalo, New York 14202
Contact: Linda Rusin, Cameron O'Connor.

Telephone No,:

716-847-4365

Dates Contacted: May 5 and June 4, 1987; and April 13, 1989

Information:

Contact with NYSDOH on May 5, 1987, indicated
that files were being fransferred from Albany to
Buffalo so the files were not accessible.
Further corespondence in June 1987 indicates
that the office was newly established and file
information was extremely |imited; therefore,
the county health departments were visited in
lieu of NYSDOH. NYSDOH flles were searched
April 13, 1989,
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4, SITE ASSESSMENT

4.1 SITE HISTORY

Prior to 1950, the 64th Street South site was farmland. At that
time, a drainage swale cut diagonally across the site from the north-
west corner to the southeast corner. During the 1950s and possibly
the early 1960s, this swale was used as a landfill. The City of
Niagara Falls may have operated the landfill (Dicky 1987).

A review of USDA aerial photographs from early 1939 by the
Niagara County Health Department shows no evidence of dumping on this
site at that time. A 1951 photo shows a portion of the swale immedi-
ately south of Niagara Falls Boulevard to be filled. A 1958 photo
shows the entire length of the swale filled in. Additional suspected
fill areas occur north of the swale in the area between what is now
61st Street and Chevy Place. A 1966 photo indicated that the area
appeared to have been leveled and covered with grass (Dicky 1987).

Household wastes are expected to comprise the majority of the
disposed substances; however, some industrial dumping occurred. Slag
was visible during a site inspection conducted by E & E on June 12,
1987.

At present, the majority of the site is owned by Sam Russo and
Russo Chevrolet (Dicky 1987). Much of the site is open and covered
with grass and shrubs. There are 4 two-family homes located on the
southwest portion of the site. Motels and a gas station are located
along the northern edge of the property. Prior to the construction of
the Chevy dealership, the open area was used annually by the Barnum
and Bailey Circus (Russo 1987).

recycled paper 4-1
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4.2 SITE TOPOGRAPHY

The 64th Street South site is located southwest of the intersec-
tion of Interstate 190 and Niagara Falls Boulevard in the City of
Niagara Falls. The regional area, a lacustrine plain, is essentially
flat at an elevation of 570 feet. The site is 0.75 mile north of the
Niagara River and 1.5 miles west of Cayuga Creek which flows south
into the Niagara River. The underground water conduits of the Power
Authority of the State of Mew York lie just over 1 mile to the west.

A NYSDEC-designated wetland (No. TW-3) is located 0.5 mile to the
northeast.

Although the immediate surroundings of the site are residential,
a large industrial area lies 0.5 mile to the west. The CECOS hazard-
ous waste landfill is located 0.5 mile to the north.

Although the site is largely vacant, several residences and busi-
nesses are located on the property. Four townhouses are located in
the southwest corner along 6lst Street. An auto leasing firm is also
located along 61st Street. Motels and a gas station are along Niagara
Falls Boulevard and the Russo Chevrolet dealership is on Chevy Place.

4.3 SITE HYDROLOGY
4.3.1 Regional Geology and Hydrology

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

The overburden in the Niagara Falls area is relatively thin.
Three types of these unconsolidated deposits are present. The lower-
most is glacial till and regolith, an unsorted mixture of boulders,
clay, and sand deposited by glaciers, which directly overlies the bed-
rock. This is covered by clays, silts, and fine sands of lacustrine
origin. These are the surface soils throughout most of the region.

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

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



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

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

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

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

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

4.3.2 Site Hydrogeology

The geology and hydrogeology of this site is known in consider-
able detail from the many test borings and monitoring wells installed
by NUS for the EPA in 1985 and 1986. NUS installed well clusters at
six locations on or near the 64th Street South site (see Figure 4-1).
One borehole at each cluster was continuously split-spoon sampled
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through the overburden to the bedrock surface or a surface of refusal.
Two borings at each well cluster were intended to be bedrock monitor-
ing wells and these were continuously rock cored to their respective
target depths.

A Lockport Dolomite bedrock surface contour map is shown in
Figure 4-1. The erosion surface of the bedrock was encountered
between 21 and 27 feet below the surface. It slopes gently to the
south dropping in elevation from three to four feet over a distance of
1,300 to 1,400 feet.

The bedrock is overlain by several units of unconsolidated
glacial deposits, as discussed in Section 4.3.1. A generalized cross
section of these deposits is shown in Figure 4-2., The glacial till
and regolith unit contains large blocks of dolomite quarried by
glaciers and was found to be quite variable in thickness. Lacustrine
clay, silt, and fine sand deposits overlie the till. No fluvial
deposits are present. The fill that covers the surface of the site is
the subject of this investigation.

The hydrology of the site is a complex system involving the over-
burden and the bedrock. NUS investigated the water-bearing capacities
of two sections of the overburden and two fracture zones in the bed-
rock.

Several wells were installed to monitor shallow underground water
conditions found above the lacustrine clay sequence. A computer-
generated potentiometric contour map (see Figure 4-3) indicates flow
to be moving northwesterly. The flows indicated on this map may be
oversimplified and may be impacted by manmade disruptions such as a
sewer that runs under John Avenue west of the site and extends onto
the site.

Several wells were installed into the regolith zone to monitor
conditions at the overburden bedrock interface. A computer generated
groundwater potentiometric contour map (see Figure 4-4) indicates
water to be flowing in a southwestern direction. Again, the construc-
tion of the John Avenue sewer (installed in the regolith) mayv be
exerting a significant influence on the groundwater flow in this
region.

Lastly, NUS installed several wells in two separate fracture
zones in the Lockport Dolomite. The first (uppermost) fracture zone

was drilled within the upper 10 to 15 feet of bedrock. This section
S00kAtped abundant vertical fractures in addition to the horizontal

ecology and enviromment
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bedding fractures. A computer-generated potentiometric contour map
for the wells in this fracture zone (see Figure 4-5) shows a similar
trend as that which is developed in the regolith well contour map (see
Figure 4-4)--groundwater flow in a southwesterly direction. A
hydrau]ic connection between the regolith and upper fracture zone is
possible due to the densely fractured nature of the bedrock surface
and the high degree of fracturing in the dolomite bedrock.

NUS installed several more wells in a lower fracture zone. This
fracture zone existed at an average of 50 feet below the surface of
the bedrock. A computer-generated potentiometric contour map for
these wells (see Figure 4-6) shows a westward direction of water flow.
This pattern is different from the pattern developed for the upper
fracture zone wells, possibly indicating the hydrologic uniqueness of
the lower fracture zone. This westward flow may indicate influence
from the New York.- Power Authority conduits, 1 mile to the west.

4.3.3 Hydraulic Connections

As discussed in the previous section, NUS determined that at
least four distinct aquifers exist beneath this site. NUS examined
two aquifers in the overburden and two in the Lockport Dolomite bed-
rock. No definite conclusions with regard to hydraulic connections
were made. Certain assumptions can be made, however, from the data
(NUS 1986).

Due to the presence of a thick layer of clay above the regolith,
the shallow water aquifer is probably not connected to deeper aqui-
fers. This assumption is supported by different directions of flow of
the shallow water (northwest) and the regolith aquifer (southwest).

The regolith aquifer may, however, be hydraulically connected to
the uppermost bedrock fracture zone aquifer. This assumption is sup-
ported by similar flow directions of the two aquifers and the densely
fractured nature of the upper region of bedrock.

NUS suggests further that the lower bedrock fracture zone aquifer
may be distinct from the upper fracture zone aquifer. This assumption
is based on slightly different flow directions of these two aquifers.

Measurement of the contamination of the aquifer also suggests
possible connections or barriers between aquifers. The most signifi-

cant contamination found was in NUS's well cluster Number 2, located
] 4‘8
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two blocks west of the northwest corner of the site, along Niagara
Falls Boulevard. Contamination was found at this location on several
separate occasions, but only in the regolith and upper fracture zone
aquifers. The lack of contamination in the shallow water wells and
lower fracture zone wells suggests that the Tacustrine clay and
unfractured bedrock, respectively, are effective barriers to vertical
migration of contaminants in the vicinity of the 64th Street South
site. The extent and evaluation of this contamination is discussed in
the next section.

4.4 SITE CONTAMINATION

Only limited information about the actual operation of the 64th
Street South 1andfill is available. Thus it is possible that unregu-
lated waste disposal occurred at this site. The presence of observ-
able slag confirms that some industrial dumping occurred at this site.

NUS conducted extensive soil sampling on this site. Twenty-five
samples were taken at locations selected following a magnetometer
survey conducted on the day preceding the sampling. Samples were
taken at depths of 0, 2, and 5 feet.

Some contamination was found, principally in the surface samples.
The contaminants were mainly polycyclic aromatic hydrocarbons (PAHs),
approximately 2 ppm or less, except for one sample taken from a trench
between Russo Chevrolet and the gas station at the corner of Niagara
Falls Boulevard and Chevy Place, in which PAH species concentrations
ranged up to 61 ppm. A second sample taken from the trench
approximate]y 75 yards to the west did not contain high PAH
concentrations (<1 ppm). Trace amounts (up to 2.5 ppm) of bis
(2-ethylhexyl) phthalate were found in the location shown on Figure
4-7. Some pesticides, ranging in concentrations from trace to 0.33
ppm were detected along the northern, western, and southern boundaries
of the site.

An additional 24 samples were collected by NUS during the
installation of the monitoring wells on or near the site (as discussed
in Section 4.3.2). The only organic compound detected in these
samples was toluene. At the well sites directly on or adjacent to the
64th Street South site, the toluene concentration was 20 ppb or Tless.

NUS conducted extensive groundwater sampling in the vicinity of
the site. In addition to sampling two existing USGS wells (installed
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in 1982), NUS instalied 25 wells in 1985. Figure 4-1 indicates the
location of these wells. :

NUS sampled some or all of these wells in January, April, and May
of 1986. Measurable organic contamination existed only in the rego-
1ith and upper fracture zone wells at well cluster 2 (750 feet west of
the northwest corner of the site, along Niagara Falls Boulevard), and
in the USGS well (in the regolith) of the northwest corner of the
site. The principal contaminants found were vinyl chloride, dichloro-
ethene, chloroform, trichloroethene, benzene, and cyanide. A graphic
summary of the data, except cyanide, is given in Figure 4-8. 1In this
figure, MW2A, MW2B, MW2C, and MW2D are the shallow water, regolith,
upper fracture zone, and lower fracture zone wells at cluster location
2, respectively. NFB-9 is the USGS well on the site.

The soil sample data has been reviewed by the New York State
Department of Health (Hawley 1985) and the groundwater sample data by
the U.S. Department of Health and Human Services, Public Health
Service (Nelson 1986).

John Hawley of the New York State Department of Health attributes
the elevated PAH concentrations in the soil to paving operations, and
indicated these levels are no higher than would be found in any
developed area. The amount of bis (2-ethylhexyl) phthalate found in
several samples was expected to be limited to one additional cancer
per billion people, and was thus judged to pose negligible risks. The
pesticides found on site were also below levels that would represent a
health hazard. Hawley's initial overall assessment of this site is
that it does not constitute a health hazard from short-term or con-
tinued exposure to the site. He recommends, however, that children
younger than 3 years of age (based on a criteria of ingestion of dirt
while playing) be kept from the area, although he does not recommend
fencing the area.

William Nelson of the Department of Health and Human Services was
concerned about the high levels of cyanide and vinyl chloride in the
regolith/upper fracture zone aquifers. As the water is not used as a
drinking water source, however, he concluded that no immediate public
health threat exists.

The flow pattern of the regolith and upper bedrock aguifers at
the contaminated wells is principally to the south. Since these wells

4-14
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Figure 4—8 CONTAMINANTS FOUND IN MONITORING WELLS NEAR THE 64TH STREET,
SOUTH SITE ’



are located 750 feet west of the northwest corner of the site, it is

not reasonable to attribute the contamination to the 64th Street South
site.
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5. PRELIMINARY APPLICATION OF THE HRS

5.1 NARRATIVE SUMMARY

The 64th Street South site covers 10 acres and is located south-
west of the intersection of Interstate 190 and Niagara Falls Boulevard
in the City of Niagara Falls (see Figure 5-1). The regional area, a
lacustrine plain, is essentially flat at an elevation of 570 feet.

The site is 0.75 mile north of the Niagara River and 1.5 miles west of
Cayuga Creek which flows south into the Niagara River. The
underground water conduits of the Power Authority of the State of New
York lie just over 1 mile to the west. A NYSDEC-designated wetland
(No. TW-3) is located 0.5 mile to the northeast.

Although the immediate surroundings of the site are residential,
a large industrial area lies 0.5 mile to the west. The CECOS hazard-
ous waste landfill is located 0.5 mile to the north.

The site is largely vacant; however, several residences and
businesses are located on the property. Four townhouses are located
in the southwest corner along-6lst Street. An auto leasing firm is
also located along 61st Street. Motels and a gas station are along
Niagara Falls Boulevard and the Russo Chevrolet dealership is on Chevy
Place.

Landfilling operations, without any documented authorization,
occurred on this site during the 1950s. No information is available
concerning the nature of fill dumped on the site. Although domestic
wastes are assumed to be the major waste constituents, the presence of
slag on the site confirms that some industrial dumping occurred.

recycled paper 5-1
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According to soil and groundwater sampling by NUS, the soil is con-
taminated by pesticides, PAHs, and phthalates at low levels. Accord-
ing to NYSDOH, the levels do not pose a public health hazard.

An HRS score has previously been computed by NUS (NUS 1985).
This much higher score (Sy = 22.01, Spg = 43.75, Spc = 50)
was incorrect due to two errors in scoring. First, the amount of con-
taminated soil was entered as the total waste guantity, contrary to
HRS scoring instructions (140 CFR, Section 300, Appendix A). Second,
the City of Niagara Falls water intake was reported to be downstream
from the site, while the Niagara Falls water supply is actually taken
from an intake in the West (Chippawa) Channel of the Niagara River,
not the East (Tonawanda) Channel near the 64th Street South site
(Burmaster 1987).
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FIGURE 1
HRS COVER SHEET

Facility Name: 64th Street, South

Location: Chevy Place between Girard Ave. and Niagara Falls Blvd.,

Niagara Falls, NY

EPA Region: I

Person(s) in Charge of Facility: None. Property is owned by several independent
landowners

Name of Reviewer: Jon Sundquist Date: June 25, 1987

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.)

This lot, formerly farmland, was used as an unreguiated dump in the 1950's. Domestic
and Commercial wastes are suspected to be the principal wastes, although slag was
present on the site. Other industrial wastes may have been disposed of here. The
site is located in a residential area, and some houses are built on the lot, Trace
quantities of some PAH's and metals were found in the soil,

Scores: Sy = 5.40 (Sgw = 8.95 S, = 2.66 S, = 0)

5-4
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Ground Water Route Work Sheet

. Assigned Vaiue Multi- Max. Ref.
Rating Factor {Circie One) piler Score Score | (Section)
Observed Release o] 45 1 0 45 3.1
It observed release |s given a score of 45, procaed to line E
it cbserved release is given a score of 0, procaed {0 line E]
@ Routa Charactaristics . 3.2
Depth to Aquifer ot 0ot 2 @ 2 6 8
* Concarn
Net Pracipitation 0 @ 2 3 1 1 3
Parmeability of the 0 2)3 1 2 3
Unsaturated Zone
Physical State @ 1 2 3 1 0 3
Total Route Characteristics Score 9 15
Containment 0 1 2 @ 1 3 3 3.3
Waste Characteristics ’ 3.4
Toxicity/Persistenca 0 3 6 81218 @ 1 18 18
Hazardous Waste 0 @ 2 3 456 7 8 1 1 8
Quantity
Total Waste Characteristics Score 19 28
E Targets 3.5
Ground Water Use 0 1 @ 3 3 6 9
Distance to Nearast 0 @ 8 10 1 4 40
Waeil/Population 12 18 20
Served 24 30 32 35S 40
Total Targets Score 10 49
@ itline is 45, muitiply x E] x
It line is G, muitiply x x [4 «x i 5,130} 57.330
Divide line [6] by 57,330 and muitiply By 100 Sgw= 8.95

FIGURE 2

GROUND WATER ROUTE WORK SHEET
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Surfaca Water Route Work Sheet

Assigned Value Muliti- - Max. Rel.
Rating Factor {Circle One) pllier Score Score | (Section)
E] Observed Release @ T 48 1 0 45 4.1
It observed releass is given a value of 45, proceed to line E
It observed reiease is'given a vaiue of 0, proceed {0 line @
@ Route Characteristics 4.2
Faclilty Slope and Intervening (0) 1 2 3 1 0 3
Terrain
1-yr. 24-hr. Rainfail 0 1 3 1 2 3
Distance to Nearest Surface o 1 3 2 4 8
Water
Physical State @1 23 1 0 3
Total Route Charactaristics Score 6 18
@ Containment 0 1 2 @ 1 3 3 4.3
E Waste Characteristics ) 4.4
Toxicity / Parsistence 3 12 1 . 1 13 18
Hazardous Waste @ 4 6 7 8 1 1 8
Quantity
Total Waste Characteristics Score 19 28
@ Targets 4.5 .
Surface Water Use o 2 3 3 3 9
Distance to a Senaitive 2 3 2 2 8
Environment
Popuiation Served/Distancs @ 10 1 0 40
to Water Intake 18 18 20
Downstream } 35 40
Total Targets Score 5 55
B it tine is 45, muitply (1] x [4] x [ .
itine [7] 1s0 muitipty [2] x [3] x [4 x [5] 1710 |64.350
Divida line @ by 64,350 and muitiply by 100 Saw = 2 66
FIGURE 7
SURFACE WATER ROUTE WORK SHEET
5-6
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Air Route Work Shee!

. Assigned Value l Mult- Max. Ref.
Rating Factor {Circle One! | ther Score Score | (Section!
El Observed Release 0 45 1 0 45 5.1
Date and Location: June 198% -_Cheyy Place betweﬁn G1rard Ave. and
Niagara Falls Blvd Niagara Falls
Sampling Protocol: QYA and HNu (see Ref. 3)
it line is 0, the Sy = 0. Enter on line }
It line Is 45, then proceed to line .
Waste Characteristics 5.2
Reactivity and 0 1 2 3 1 3
Incompatibllity
Toxicity 01 2 3 3 S
Hazardous Waste g 1 2 3 4 56 7 8 1 8
Quantity
Total Waste Characternistics Score 20
Targets 5.3
Population Within } 0 9121518 1 30
4-Mile Radius 21 24 27 30
Distance to Sensilive 0 1 2 3 2 6
Environment
Land Use 01 2 3 1 3
Total Targets Score 39
E Multiply x x 0 |3s.100
B obivige tine [2] by 35.100 and muttipty by 100 Sy = 0

FIGURE 9

AIR ROUTE WORK SHEET

5-7




s s?
Groundwatar Route Score (sw) 8.a5 80.10
Surface Water Routs Score (Ssy) 5 CC . 7 oo
Air Route Score (S3) 0 0
s
2 2 2 /
%
F] 2 2
\/sﬂw*ssw*sa / /// 028
2 2 2 7/
- FIGURE 10
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Fire and Explosion Work Sheet

: i Assigned Value Muiti- Max. Ref.
Rating Factor (Clrcle One) plier Scora Score | {Section)
Containment 1 ) 3 1 . 3 7.1
E"] Waste Characteristics 7.2
Diract Evidencs 0 3 1 3
" Ignitabllity 01 23 1 3
Reactivity 01 223 1 3
Incompatibility 01t 23 1 3
Hazardous Wasts 0t 23 456 7 8 1 8
Quantity
Total Waste Characteristics Score 20
@ Targets 7.3
Distance to Nearest 01 23 45 1 5
Population
Distanca to Nearest g 1+ 23 1 . 3
Bullding .
Distancs to Sensitive .01 2 3 1 3
Environment _
. Land Use 01t 2 3 . 1 3
Population Within 01 2 3 4 8 1 ]
2-Mile Radius o, .
Buildings Within 01 23 458 1 5
2-Mile Radius
Total Targets Score 24
[« Muitiply [ x 2] x [3 1,440
E Divide line by 1,440 and muitiply by 100 S -
[ oy Py By FE " not scored
FIGURE 11

FIRE AND EXPLOSION WORK SHEET




Diract Contact Work Sheet

Assigned Vaiue Muiti- Max. Ref.
Rating Factor (Circle One) plier Score Scora | (Section}
LT.] Obsarved Incident @ 45 1 0 45 8.1
it line [7] I3 48, proceed to line [4]
it line is 0, proceed to line [2]
[ accessibitity a1 209 1 3 3 8.2
Containment T 1 15 15 8.3
E] Waste Characteristics
Toxicity 0120 s | 15 | 15 8.4
E] Targets 8.5
Popuiation Within & 012034 s 4 12 20
1-Mila Radius .
Distancs to a 0o 123 4 8 12
Criticai Habitat
Total Targets Score 20 2
@ if line is 45, muitipty m x E x E]
it-line is 0, muitiply [2] x x [4 x (=] 13500] 21-8%0
Divide line [E by 21,600 and muitiply by 100 Spc = 62.5

recycled paper

FIGURE 12

DIRECT CONTACT WORK SHEET
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DOCUMENTATION RECORDS
. FOR
HAZARD RANKING SYSTEM

Instructions: As briefly as possible summarize the Informatlon you used fo assign the
score for each factor (e.g., "Waste quantity = 4,230 drums plus 800 cubic
yards of sludges"). The source of Information should be provided for each
entry and should be a bibllographic~type reference. Include the location
of the document,

Facility Name: 64th Street South

Location: Chevy Place between Girard Ave, and Niagara Falls Blvd,,

Niagara Falls, NY

Date Scored: June 22, 1987

Person Scoring: Jon Sundquist

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

Niagara Coun?f.Healfh Department
NYSDEC Region 9 offices

Factors Not Scored Due to Insufficient Information:

Comments or Qualifications:

Fire and explosion factor not scored as the site has not been declared a fire hazard
by a fire marshal,
Ref. No., 16

D1628
recycled paper cealogy and environment
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GROUNDWATER ROUTE

2.

(BSERVED RELEASE
Contaminants detected (3 maximum):
None found onsite or downgradient from site

Ref. No. |

Rationaie for attributing the contaminants to the faélll?y:

NA

ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Name/description of aquifer(s) of concern:

Lockport Dolomite
Ref. No. 2

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

0-20 1
Ref. Nos. 2, 3

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

Unknown

Net Precipitation

Mean annual or seasonal precipitation (lIst months for -seasonal):

30 in/yr
Ref. No., 2

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

27 In/yr
Ref, No, 4

Net precipitation (subtract the above figures):

3 in/yr

5-12 D1628



Permeabl!ity of Unsaturated Zone

Soil type in unsaturated zone:

Odessa-Lakemont-0Ovid Association
Ref. rbo 5

Permeability assoclated with sol!l type:

10-4 cm/sec
Ref, No, 5

Physical State

Physlical state of substances at time of dlsposal

(or at present time for generated

gases):
Consolldated sollds, although other types of wastes may have been dumped
Ref, No., 3
* R ®
CONTA INMENT
Containment
Method(s) of waste or leachate containment evaluated:
None
Ref, No, 3
Method with highest score:
NA
WASTE CHARACTERISTICS
Toxicity and Persistence
Compound(s) evaluated:
Chrysene Benzo(a)anthracene Alpha BHC
Phenanthrene Benzo(b) fluoranthene Beta BHC
Fluoranthene Benzo(k) fluoranthene
Pyrene Benzo(alpyrene
Bis(2-Ethylhexyl)phthalate . Benzo{(ghl)perylene
Dibenzo(a, h)anthracene
Ref. No. 6
Compound with highest score:
Benzo(al)pyrene
Ref, No. 7
Hazardous Waste Quantity
Total quantity of hazardous substances at the faclility, excluding those with a
contalnment score of 0 (glve 2 reasonable estimate even If quantity Is above
maximum) :
0.04 tons
Baslis of estimating and/or computing waste quantity:
Assuming 10 ppm total average contaminants in the soll, and assuming that all 10
acres were used for disposai, but only the top 0.25 ft are contaminated;
then total quantity =
2
43,560 f+ yd 10 parts 1 ton
Ol Rahudn NI =
(10 acre)¢ acre 100,25 H')(3 ff)(1,000,000 parfs)e-;agjﬁ 0.04 tons
recycled paper L3R IR ceology and environment
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5.

TARGETS

Groundwater Use

Use(s) of aquifer(s) ot concern within a 3-mile radius of the facility:
Some use as drinking water within 3 mlles, but alternate unthreatened sources avall-
able
Ref., No, 8

Distance to Nearest Well

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

Near intersection of Witmer Road and Pennsylvania Ave,
Ref. NO. 8

Distance to above well or buliding:

2.5 miles
Ref, No, 9

Population Served by Groundwater Wells Within a 3-Mite Radlus

Identified water=-supply well(s) drawing from aqulfer(s) of concern within a 3-mile
radlius and populations served by each: -

2 famlilies

Computation of land area Irrigated by supply well(s) drawing from aqul fer(s) of

concern within a 3-mile radius, and conversion to population (1,5 pecple per acre):

None
Ref' Mo 9

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

8, assuming 4 persons per family

D1628
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SURFACE WATER ROUTE

1.

2.

CBSERVED RELEASE

Contaminants detected In surface water at the facility or downhiil from It (5 maximum):

None observed
Ref, No., 3

Rationale for attributing the contaminants to the facillty:

NA

ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:
0%
Ref. No. 9
Name/description of nearest downslope surface water:

Niagara River, Tonawanda Channel
Ref. No. 9

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

0.1%
Ref, No. 9
Is the facility located either totally or partially in surface water?

No
Ref., No. 9

s the facility completely surrounded by areas of higher elevation?

No
Ref. No, 9

{=Year 24~-Hour Rainfall in Inches

2.1 in
Ref. No. 4

Distance To Nearest Downslope Surface Water

0,75 mile
Ref. No. 9

recycled paper 5-15 ecology and envirenment D1628



LI

5.

Physical State of Waste

Consolidated solid-
Ref, No. 3

CONTA INMENT

Containment

Method(s) of waste or leachate containment evaluated:

None
Ref. No. 3

Method with highest score:
NA

WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:
Chrysene
Phenanthrene
Fluoranthrene
Pyrene
Bis(2-ethyihexy!)phthalate
Ref, No, 6

Compound with highest score:

Benzo(a)pyrene
Ref, No., 7

Hazardous Waste Quantity

Benzo(al)anthracene Dibenzo(a,h)anthracene
Benzo(b) f luoranthene Alpha BHC

Benzo(k)f luoranthene Beta BHC
Benzo(a)pyrene ’

Benzo(ghi)perylene

Total quantity of hazardous substances at the faclility, excluding those with a
containment score of 0 (give a reasonable estimate even if quantity is above

maximum):

0,04 tons

Basis of estimating and/or computing waste quantity:

Assuming 10 ppm total average contaminants in the soll, and assuming that ail 10
acres were used for disposal, but only the top 0.25 ft are contaminated;

then total quantity =

2
(10 acre) (232560 ft7y(0.25 ¢4y ¥d yl0parts ) ! ton ) - 0,04 tons

acre

TARGETS

Surface Water Use

3 £+ 1,000,000 parts  ydso

* % *

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

Recreational
Ref, Nos, 8, 19, 14

D123
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Is there tidal Influence?

No
Ref, No. 9

Distance to a Sensitive Environment

Distance fo 5-acre (minimum) coastal wetland, If 2 miles or less:

NA
Ref., No. 9

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

0.25 mlle
Ref. 10

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

NA
Ref. No. 1!

Population Served by Surface Water

Locatlon(s) of water-supply Intake(s) within 3 miies (free-flowing bodies) or 1 mile
(static water bodies) downstream of the hazardous substance and population served by
each intake:

According to the Niagara County Health Department, contaminants may leave the site
as runoff and enter the Chippawa (west) channel of the Niagara River at the 60th
Street outfall, upstream of the City of Niagara Falls water intakes. The city
intakes are near Navy Island, approximately 2.5 miles downstream from the 64th
Strest site,

Ref. No. 3

Computation of land area irrigated by above-cited intake(s) and conversion to popula-
tion (1.5 people per acre):

NA
Ref. No, 8

Total population served:
0

Name/description of nearest of above water bodlies:

Nlagara River, Tonawanda Channsel
Ref. No, 9

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

NA

D1628
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AIR ROUTE

1. C(BSERYED RELEASE
Contaminants detected:
None reported
Ref., No. 3
Date and location of detection of contaminants:
NA
Methods used to detect the contaminants:

NA

Rationale for attributing the contaminants to the site:

NA

2. WASTE CHARACTERISTICS

Reactivity and Incompatibil ity

Most reactive compound:

No reactive compounds present
Ref, No. 6

Most incompatible pair of compounds:

NA

Toxiclity

Most toxic compound:

NA
Ref. No. 6

Hazardous Waste Quantity

Total quantity of hazardous waste:

0.04 tons

Basis of estimating and/or computing waste quantity:

(10 acre) (23560 #12, 0 o5 gy Y4y 10 parts 1 190 ) = 0.04 tons
acre 3 ¢+ 1,000,000 parts yds

5-18 — Di628
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3.

TARGETS

Population Within 4-Mile Radlus

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

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

2,327
Ref. No. 13

Distance to a Sensitive Environment

Distance to 5=acre (minimum) coastal wetland, iIf 2 mlles or less:

NA
Ref, No., 9

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

0.5 miles
Ref, No. 10

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

NA
Ref. No, 11

Land Use

Distance tTo commercial/industrial area, If 1-mile or less:

0 mile
Ref. 9

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

NA
Ref, No. 9

Distance to residential area, if 2 miles or less:

0 miles
Ref. No. 9

Distance to agricultural land in production within past 5 years, if 1 mile or less:
NA
Ref. No. 9

Distance to prime agricultural land in production within past 5 years, 1f 2 miles

or less:

NA
Ref, No, 9

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

No
Ref. No. 15

D1628
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FIRE AND EXPLOSI!ION

CONTAINMENT

Hazardous substances present:
No flammable material present
Ref, No, 12
Any organic chemicals present are thoroughly diluted In nonflammable soil
Ref. No. 6 '
Type of containment, if applicable

No flammable material present
Ref. No, 12

WASTE CHARACTERISTICS

Direct Evidence

Type of Instrument and measurements:

NA
Ref. No. 12

lgnifabillfx

Compound used:

NA Any organic chemicals present are thoroughly diluted in nonflammable soil
Ref, Nos. 6, 12

ReacTivsz

Most reactive compound:

NA
Ref. No. 12

Incompatibllity

Most lncompatible pair of compounds:

NA
Ref. No, 12

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility:

0,04 tons

Basis of estimating and/or computing waste quantity:

(10 acre) 32380 #12) 0 o5 1) (¥d 10 parts | 190.) = 0.04 tons
acre 3 ¢+ 1,000,000 parts yds
* ¥ %

~5-20 D182



3. TARGETS

Distance to Nearest Population

0 miles
Ref. No. 9

Distance to Nearest Bullding

0 miles
Ref. No. 9

Distance to a Sensitive Environment

Distance to wetiands:

0.5 miles
Ref, No. 10

Distance to critical habitat:

N.A.
Ref. No, 11

Land Use

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

0 miles
Ref. No. 9

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less:
1.5 miles
Ref, No, 9
Buckhorn State Park

Distance to residential area, If 2 miles or less:

0 miles
Ref, No, 9

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

NoA.
Ref, No. 9

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

N.A.
Ref. No. 9

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

No
Ref. No. 15

Population Within 2-Mile Radlus

26,954
Ref, No. 13

Bulldings Within 2-Mile Radlus

10,209
Ref. No, 13

= o onE N1 .

b UTocss
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DIRECT CONTACT

- OBSERVED INCIDENT

Date, location, and pertinent detalls of incident:

None reported

Ref. No, 3
* % »
ACCESSIBILITY
Describe type of barrler(s):
No access |imitations
Ref, No, 12
* % »
CONTA I NMENT
Type of contalnment, 1f appllicable:
None
Ref. No, 12
% % %
WASTE CHARACTERISTICS
Toxiclty
Compounds evaluated:
Chrysene Benzo(a)anthracene
Phenanthrene Benzo(b) fiuoranthene
Fluoranthrene Benzo{c) fluoranthane
Pyrene Benzo(a)pyrene
Bis(2-Ethylhexyl)phthalate Benzo(ghi)perylene
Dibenzo(a,h)anthracene
Ref, No, 6
Compound with highest score:
Benzo(a)pyrene
% R »
TARGETS

Population within one~mlle radlus

2,327
Ref, No, 13

Distance to critical habitat (of endangered specles)

NA
Ref, No, 11

Alpha BHC
Beta BHC

5-22

biezs



REFERENCES

1f the entire reference is not available for public review in the EPA regional files on
this site, Indicate where the reference may be found:

Reference
Number

Description of the Reference

13

NUS Corporation, Final Report and Data Presentation for the LaSalle

Area Groundwater Monitoring Program, Nlagara Fails, New York, October
9, 1986, for the U.S. Environmental Protection Agency. Document loca-
tion: Ecology and Environment, Inc., Buffalo, New York.

Johnston, R.H., Groundwater In the Niagara Falls Area, New York, State
of New York Conservation Department, Water Resources Commission, Bulle-
+in GW-53, Document location: Ecology and Environment, Inc., Buffalo,
New York. .

Nicky, Paul, Niagara County Health Department, Draft Profile Report,
64th Street South Waste Disposal Site. Document location: Niagara
County Health Depariment, Niagara Falls, New York.

40 CFR, Part 300, Appendix A, Document location: Ecology and Environ-
ment, Inc,, Buffalo, New York,

Higglins, B.A., P.S. Puglia, R.P. Leonard, T.0., Yoakum, W.,A, Wirtfz, Soi |
Sury of Niagara Count New “York, USDA Soil Conservation Service,
1972, UDocument location: Ecology and Environment, inc., Buffalo, New
Yorke

Myers, Neil, NUS Corporation, September 5, 1985 leftter to Diana
Messina, U.S. Environmental Protection Agency, Reglon Il, Document
jocation: NYS Department of Environmenta! Conservation, Region 9,
Buffalo, New York.

Sax, N, lrving, Dangerous Properties of Industrial Materials, sixth
edition, Von NosTrand Rheinhold Company, New tork, Document location:
Ecology and Environment, Inc., Buffalo, New York,

Brown, Dean, Town of Niagara Water Department, personal communication
to Jon Sundqulist. Document location: Ecolegy and Environment, Inc.,
Buffalo, New York.
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1.0 EXECUTIVE SUMMARY

This report includes the following items:

o A characterization of the hydrogeology underlying the LaSalle Residential
Area.

o A presentation of the results for the soil samples collected during
installation of the United.States Environmental Protection Agency (EPA)
wells in the LaSalle Residential Area.

o A presentation of the results of the May sampling of the groundwater
monitoring wells located in the LaSalle Residential Area.

o A comparison of the results of the four groundwater sampling events
conducted in the LaSalle Residential Area between January 27, 1936 and

May 16, 1986.
From October 30, 1985 to May &, 1936, EPA's contractor installed six clusters of
monitoring wells in the LaSalle Residential Area. Each cluster included at least
four wells installed to monitor different groundwater intervals. A total of 25 wells
were installed. Figure -1 illustrates the general well design and relative positions
of the monitoring intervals. Table l-1 gives a géneral description of each well.

The monitoring intervals include:
o The shallow groundwater present in the overburden.

o The regolith (a zone of highly weathered and fractured rock at the

interface between the bedrock and overburden)
o A shallow bedrock fracture zone
o The second fracture zone encountered in the bedrock.

Based on the water level data provided in Table |-1 from the EPA wells and two

USGS (U.S. Geologic Survey) wells in the LaSalle Area, a characterization of the
i-1
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ammonia nitrogen (NH3), total organic carbon (TOC), total inorganic carbon (TIC),
total organic halogens (TOX), specific gravity, hexavalent-chromium (Ce+6), toral
recoverable Phenolics, angd Cyanide (CN-1), The HSL COmpounds are listeq in two
categories, organic and inorganic Compounds. Organic Compounds are carbon based
and inorganic Compounds are COmpounds that are not carbon based. The organic
Compounds are classified fyrther into "the following Categories: volatiles,
semivolatiles, pesticides ang polychlorinated biphenyls (PCB's).. They are grouped
because of thejr behaviora] Characteristics or chemica| make-up. For instance,

results,

All analyses are reported in terms of concentratjon, Data for water analyses are
given in ug/l (micrograms per liter) which is €quivalent to parts per billion (ppb) or
mg/l (milligrams per liter) which s €quivalent to Harrs per million (ppm). $oj]

The sampie results are provided in Tables A-] and A-2 of Appendix A. If a
compound was not detected by laboratory equipment, the SPace is blank. A "n
indicates the Compound was detected, but the concentration was too.lqw for an
accurate measurement, A "I"is referreqd 10 as a "trace amount” in the text. A "B"
1-2
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followmg a "J" or a number means the compound was also found in the laboratory
blank, indicating that field procedures or laboratory analysis could have resulted in
contamination of the sample. An "E" indicates the sample did not pass EPA's
quality assurance/quality control (QA/QQC) standards.

During installation of the EPA monitoring wells a soil sample was collected from
each borehole. A total of 24 soil samples were collected. The only organic
contaminant detected in these samples was toluene. Concentrations of toluene
ranged from trace amounts to 210 ug/l. Toluene was not present in most of the
groundwater samples and is, therefore, not considered to be related to any

groundwater contaminmation,

Between May 12 and l4, 1986, twenty-seven groundwater samples were collected

from the EPA wells and two USGS wells in the LaSalle Residential Area. Figure 1-

3 provides the location of all wells sampled in the LaSalle area. The only
measurable organic contamination was confined to three wells: MW2B and MW2C
at Cluster 2 and USGS well NFB-9. All organic contaminants identified were
volatile organics. In MW2B the follov&ing volatile organics were found: vinyl
chloride, l,l-dichloroethene, trans-l 2-<:iichlorcethene, trichlorcethene and
benzene. The volatile organic compounds detected in MW2C were vinyl chloride,
trans-1,2,-dichloroethene, carbon disulfide and benzene. In USGS well NFB-9, vinyl

chloride and trans-1,2-dichloroethene were found.
Inorganic and other SAS results did not indicate any levels of concern.

The EPA wells in the LaSalle Residential Area have been sampled on four separate
occasions.  During each of these sampling events the measurable organic
contamination occurred primarily at Cluster 2 and at USGS well NFB-9. Figure 1-4
provides a graphical comparison of the levels of organic compounds detected during
each sampling event. In each case none of the contaminants found in wells MW2B
and MW2C were present in well MW2A. The lack of contamination in well MW2A
indicates the lacustrine clay layer ‘is probably an effective barrier to upward
migration of contaminants in the LaSalle Residential Area. Figure 6-2 indicates
the variation in concentration of semi-volatiles, pesticides, and cyanide by
sampling event. This figure illustrates, as does figure 1-4, that contamination
occurs at highest concentrations in monitoring well MW2B. Figure 1-5 also
indicates contaminants have been detected at low levels in wells MWI1B, MW 2C,
A HedAder and MWEA, but not in a consistent manner.
-3 5-29
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WELL NUMBER

WATER BEARING ZONE

TABLE l-1

SCREENED DEPTH
OR OPEN HOLE (Feet)

WATER LEVELS AND WELL DESCRIPTIONS

GROUNDWATER
ELEVATION. *

MWIA Overburden

MWIB Regolith

MWIC Upper Bedrock Fracture Zone

MWID Lower Bed}ock Fracture Zone

MW2A Overburden

MW2B ‘Regolith

MwaC Upper Bedrock Fracture Zone

MWwW2D Lower Bedrock Fracture Zone

MW3AA Overburden

MW3A Overburden

MW3B Regolith

MW3C Upper Bedrock Fracture Zone

MW3D Lower Bedrock Fracture Zone

MW4A Overburden -

MW4B Regolith

MWwaC Upper Bedrock Fracture Zone

MW4D Lower Bedrock Fracture Zone
- MWS5A Overburden

MW 5B Regolith

MW5C Upper Bedrock Fracture Zone

MW5D Lower Bedrock Fracture Zone

MWeA Overburden

MWéB Regolith

MWeC Upper Bedrock Fracture Zone

MW6D Lower Bedrock Fracture Zone

NFB-9 Regolith

NFB-10 Regolith

&-13
17.5 - 22.5
30 -33
61.0 -71.0
I1-16
2l - 26
30-33
63.0 -75.0
2-7
1.5 - 16.5
19.5 - 24.5
30.5-37
48 - 55
5.5 - 10.5
21 - 26
30-35

“71.5 -82.0

*5-10
25.0 - 34.5
35 -48
72 -92

4.5 - 9.5
22.5-27.5
33 - 44
44 - 61
22-24
23-25

569.67
570.03
562.81
564.90
565.06
560.90
563.94
562.48
566.13
S56l.71
557.57
560.64
559.23
567.04
551.80
550.90
556.90
568.25
562.25
562.70
562.65
569.04
561.32
561.41
562.48
559.11
560.29

* Groundwater elevations measured in feet above the USGS Mean Sea Level Datum, all

elevations measured the week of 5/12/86.
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2.0  OBJECTIVE "

The objective of this study was to define the hydrogeologic framework and

characterize soil and groundwater quality in the LaSalle residential area.’

Groundwater samples were collected during four sampling events from twentyf;ﬁveg

monitoring wells installed by EPA during the period of October 30, 1985 to May 8,
1986 and from two existing USGS wells. In addition, twenty-four soil samples were
collected during the installation of the EPA wells. All samples were analyzed to
determine the presence or absence of HSL compounds.

5-36

recycled paper ecalogy and environment

F»rm



1.

3.0 INTRODUCTION B

NUS Corporation, acting a:s the Field Investigation Team (FIT), was requested by
the US. Environmental Protection Agency (EPA) Region II to conduct an
investigation of groundwater contamination in the LaSalle residential area of
Niagara Falls, New York under Technical Directive Document (TDD) No. 02-8508-
19. The study was divided into two areas; one area consists of three well clusters
immediately south of Niagara Falls Boulevard and the remaining area consists of
three well clusters in the vicinity of Girard Avenue. This report presents the
results of the soil sampling conducted between October 30, 1985 and April 24,
1986. It also presents the results of groundwater sampling conducted between May
12 and May 14, 1986 on all wells constructed for this study and two existing USGS
wells. A comparison with prévious sampling results is also provided. A well cluster

location map is provided in Figure l-1.

3-1
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4.0 _GEOLOGY AND HYDROGEOLOGY

The first section of this chapter describes the geologic units observed during the
well installation in the LaSalle area. The second section describes the

hydrogeologic setting and how it may influence contaminant migration.

4.1 Study Area Geology

The geology of the Niagara Falls area has been well documented, particularly by
the U.S. Geologic Surveyl, the New York State Water Resources Commission? and
the Buffalo Society of Natural Sciences3, The information gained from the
installation of 25 monitoring wells provided a more detailed understanding of the

study area.

Interpretations were made from continuous sampling of the overburden and
continuous rock cores of the bedrock. One borehole at each monitoring well
cluster was continuously split spoon sampled through the overburden to the bedrock
surface or a surface of refusal. Two borings of each well cluster were intended t
be bedrock monitoring wells and these were continuously rock cored to their

respective target depths.
A generalized cross-section of the area may be found in figure 4-1.
4.1.2 Unconsolidated Deposits

The unconsolidated overburden of the study area is dominated by Pleistocene
glacial deposits. During the Pleistocene era four glacial stages advanced through
Niagara Falls. The latest stage, the Wisconsin, is responsible for many of the
observed topographic features and deposits.

The basal- unit of the overburden is regolith, a layer of fractured Lockport
Dolomite blocks surrounded by a matrix of sand and silt. The layer is of variable
thickness across the study ar=a and is frequently undiscernible from the overlying
glacial till. Regolith is formed by the erosion of the bedrock surface and the
separation of individual Slocks from the rock surface. Material from the erosic..

srocess and/or overlying soils may form a matrix around the blocks. Regolith

41
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‘blocks several feet thick were observed during this study. - Glaciation may have
removed the regolith zone from some locations, as the regolith is not always

observed.

The regolith is overlain by glacial till throughout fhe study area. The till was
formed by the advancing glaciers eroding the bedrock surface as the ice moved
forward. As interpreted from borehole samples, the till is a dense unit of
unstratified cobbles, gravels, sand, silt and clay. It is red brown in color grading
to gray at the regolith contact. Samples were frequently moist, with increasing
moisture at the contact with the regolith or bedrock. The unit appears variable in.
thickness, although limitations in defining the regolith-till contact made the
thickness difficult to determine.

Lacustrine (of lake origin) deposits were found consistently throughout the study
area overlying the glacial till. Ranging in thickness from seven to fifteen feet, the
unit appears wedge shaped, with increased thickness southward reflecting the
bedrock surface. The lacustrine sediments are typical of other lacuswine deposits
in the Niagara Falls area. The basal unit consists of loose, occasionally plastic
varved (thinly layered) clay. Silt and/or sand lenses periodically interupt the
varved sequence, but are not observed to be continuous across the study area.
Above the varved sequence a body of silt or silty clay is observed. In comparison
to the clay layer below, density increases, varves are rare, plasticity decreases and
mnottling is observed. The mottling is blue-grey and is probably due to fluctuating
water levels. This phenomenon may have occurred during recent times, or it may

have been part of an over-all desiccation process of the former lake bottom.

The lacustrine clay sequence is overlain by a bed of silty fine sand. The unit
appears to be quite extensive and perhaps fluvial (stream deposited) in origin.
However, limited information makes any interpretation tentative. The occurrance
of interbedded silts suggests cyclic patterns of sediment transport. This analysis is
consistent with glacio-fluvial (originating from glaciers and streams) systems.
Urbanization has apparently altered the upper surface of the sand bed and has

replaced it with miscellaneous fill.

A layer of fill was observed at every well cluster location in the study area. TF

fill consisted mostly of soil, but at times contained construction or demolition
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debris. It is not known if the fill forms a continuous layer over the study area or
exists in localized patches.

4.1.3 Bedrock

‘The erosion surface of the bedrock was encountered between 27 feet deep (MW4D)
and 21 feet deep (MW3D and MWIC). It slopes gently to the south between the
northern and southern sites, dropping in elevation from three to four feet over a
distance of 1300 to 1400 feet. The surface is assumed to be planar, although
glacial erosion may have left an irregular surface on which the glacial materials
were deposited. See figure 4-2 for a computer-generated top of bedrock contour

map.

Stratigraphic correlations of the bedrock between the cigster sites are difficult to
make due to the homogeneity of the rock seen in core samples. There are no
distinct beds or fossil zones to use as stratigraphic markers. The rock is a light to
dark gray dolostone with some massive greyish-brown beds. The bedding is thinly
laminated to thinly bedded where it is not massive. Weathering of the bedrock
surface by exposure to the atmosphere prior to the deposition of the overburden
and weathering at depth through solution by moving groundwater varies between
the sites and within individual cores, although the rock is inore weathered near its
surface. VYugs (voids in the rock due to solution by g;oundwater) are common, and
some of them are filled with gypsum, a very soft calcium sulfate mineral. Gypsum
is also found along bedding plane fractures where it precipitated from moving
groundwater, becoming up to one-eighth inch thick. There also large deposits of

gypsum, up to six inches thick, but these are inuch less common.

In a few cores, calcite crystals were seen on fracture surfaces and in vugs, giving
the rock a sparkly appearance. The calcite is in the deeper part of the cores and is
present when gypsum is absent, indicating that at soine time a change in the
groundwater chemistry favored the precipitation of calcite over gypsum at greater

depths.

The most common and distinctive feature within the lockport is its f[racture

system. Two orientations have been observed, a flat lying bedding plane [racture

4.4 .
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-and a near vertical high angle fracture. The horizontal bedding plane fractures are
common‘throughout the Lockport and especially frequent in thinly bedded units.
Vertical fracturingis repor:cedly common especially in outcrops, but was observed
infrequently in cores. Vertical fracturing observed in cores were most common in
the upper ten to fifteen feet of core and may be the result of rock expansion after
glacial ice removal. Deeper vertical fracturing may also have their origins linked
to ice removal or possibly an older deformation history related to Appalachian

mountain building.

Fracture patterns have been observed by many and grouped-into zones. Johnston
claims at least seven unique fracture zones which are important to the overall
hydrogeology of the Niagara Falls areal. Correlating fracture patterns in the

LaSalle area was attempted, but no clear fracture patterns were observed.
4.2 Hydrogeology

The hydrogeology of the study area is a complex system involving an overburden of
glacio-fluvial sediments and bedrock of Lockport Dolomite and Rochester Shale. A
cover of man-made soil fill materials is common in the area. For the purposes of
this investigation only the unconsolidated overburden and the two upper most
fracture zones within the Lockport Dolomite were investigated. Figure 4-3
provides an idealized diagram of the area's geology and the different types of wells

that were installed to monitor the groundwater.’

The monitoring well locations were designed to provide geologic and hydrologic
information on both the overburden and upper rock units in the vicinity of the
LaSalle residential area. Figure 4-4 provides a well cluster location map. A
computer generated contour map of groundwater levels was generated for each
monitored zone. The resulting contour maps are based on data collected during
May, 1986 sampling and can be found in Figures 4-7 through 4-10. The groundwater
flow direction on these maps is perpendicular to the contour lines and moves from
lines of higher elevation to lines of lower elevation.

4.2.1 Unconsolidated Overburden Aquifers

Wells were installed within the overburden of the study area to examine

recycled paper ’ 4-6 5-43 ecology and environment

recycled peper ecolagy and ensironment



b

DT AN Y

SMl

——— e et

€E-¥ IHNOIY

N 1V:  Hv IN

WYHDOHd DNIHOLINUW HILVMANNOHD VIHV JTIVSV

P

X%&Q\.\\t\ INOT JUNEDIVVS WIMOY

1D PA =Y

INOLT INNTIIVWY VIMO Y
G 1M NIONOIS

'~ M
b \ .
v : .
IV A¥NE OHNOVD \

INOL FIMNETYHE VYN
9 113M XIOHGIE

i o S e et S i W . o

S173M Y9NIHOLINOW HOd S3INOZ 3ov4unsans

9

v3IUY JHL INOHONOUNKL

JIGVIUYA ATINIYULXI SI ONY O03INISI0

713IM LON S IVIHILY N 1714 ANV SRISOd3d
1YIZY1D AILVOITOSNOINN 3H1 JO IN3LXT IHL

: 310N

g

,\MX%\ \..Q}ﬂ:w\ IHOL JUNLIDYVL WIdIN

AN

T ~ A

AVIHILY N T ONY
P g1150430 VI3V 19
031VOITOSNOINN

.nn ..A.... . N .. )
S s K-t

»1IIM LGOIV 4O 401 \

aHyY S113Mm AV 1D 4O 401

5-44

ecology and environment

recycled paper



CLUSTER 3

CLUSTER 2

CLUSTER 1

nsnav AVENUE |

r oMWJD)

MWJA.——. *MW3lB
MW:}AA——-—O e MW3C

SIMMQONS AVENUE

N~— -

CHARLES AVEMUYE |

[
JCHN AVENUE CLUSTER s
- Y : [ .
[**) Wl w
™ o o
g = 3 s mwso-\3 | |2
TN - " - w
“(GAaNBY aAvENUE | |© w MWE A w
"—‘ = p-3 - =
I e MWa4B s s 2 MweB =)
’ wi| e MW4C “ ") ] -l !
o MW4A MWEC o
CLUSTER 4\ LeMwao — Vi
\ GIRARD AV ENUE AN 7
) MWSC o ——

MWSA e

USGs er—rMWsB
¢ NFB=1Q e=—IiMWSD

SAKER AVENUE | \\—
' . A

XIES AVEMNUE r—-
\\sut STREET \—
scnaool CLUSTER §

62nd STRAEET

LEGEND
® SAMPLED EPA AND USGS WELLS

i

FIGURE 4~

MONITORING WELL LOCATION MAP "‘:“_NU
LASALLE AREA GROUNDWATER MONITORING PROGRAM -y,
NIAGARA FALLS, N.Y.

, Q A =alibuncn O8
recycled paper 5-45 ecology and environnithi
. INQT TQ SCALE)

recycled paper 4-8

ecologs and envirconment



-

- groundwater quality and flow. See figures 4-5 and 4-¢ for graphic illustration of
the strata and well placement. Two strata were picked for investigation, the fine
grained fluvial sand overlying the lacustrine clay, and the regolith zone. Wells
within the alluvium and lacustrine clay were installed to monitor shallow -
groundwater conditions. It is proposed that the lacustrine clay might act as a
confining unit for groundwater in the area. Regolith wells were installed to
monitor groundwater flow at the overburden-bedrock interface. The top of the
Lockport, being a regionally continuous surface, offers a location to monitor water
that has potentially been transported long distances.

4.2.2  Shallow Groundwater

Seven wells were installed to monitor the shallow groundwater water conditions
found above the lacustrine clay sequence. Elevations of the groundwater observed
in these wells range from +565.06 (MW2A) to +569.67 (MW1A). A complete listing
of water level measurements may be found in Table 4-1. Water level elevations at
MW3A and MW3AA were not mentioned in the above range because two perched
water lenses were found at this location. A Ccomputer generated groundwater
potentiometric contour map (figure 4-7) 'indicates flow to be moving northwesterly.
The model for A-type wells is an idealized construction of this complex hydrologic
system. The natural variation within the clay layer caused by a change in
sediments and man-made disruptions caused by the John Avenue sewer may impact
on the groundwater flow patterns. The municipal infrastructure may act to disrupt
the clay, channelizing and/or cutting off water flow within perched zones. It is
believed however, that the clay layer is of sufficient thickness that most
infrastructures would not break the integrity of the clay.

4.2.3 Regolith Aquifer

Six wells were installed into the regolith zone to monitor water conditions at the
overburden-bedrock interface (see figures 4-5 and 4-6). Two USGS wells, NFB-9
and NFB-10, were also sampled and measured for water levels, being considered

regolith monitoring wells. Observed groundwater elevations range from +551.8
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TABLE &4-1
WATER LEVELS AND WELL DESCRIPTIONS

WELL NUMBER

WATER BEARING ZONE

SCREENED DEPTH
OR OPEN HOLE (Feet)

GROUNDWATER
ELEVATION *

MWIA Overburden g§-13 569.67
MWIB Regolith 17.5 - 22.5 570.03
MWIC Upper Bedrock Fracture Zone 30 -33 562.81
MWID Lower Bedrock Fracture Zone 61.0 -71.0 564.90
MWZ2A Overburden 11 -16 565.06
MW2B Regolith 2l - 26 560.90
Mw2C Upper Bedrock Fracture Zone 30 - 33 563.94
MWw2D Lower Bedrock Fracture Zone, 68.0 -75.0 562.48
MW3AA Overburden 2-7 566.13
MW3A Overburden 11.5 =165 561.71
MW3B Regolith 19.5 -24.5 557.57
MW3C Upper Bedrock Fracture Zone 30.5 - 37 560.64
MW3D Lower Bedrock Fracture Zone 48 - 55 559.23
MWEA Qverburden 5.5 -10.5 567.04
MW4B Regolith 21 - 26 551.80
MW4C Upper Bedrock Fracture Zone 30-35 550.90
MW4D Lower Bedrock Fracture Zone 71.5 -82.0 556.90
. MW35A Overburden ’ 5-10 563.25
MW 5B Regolith 25.0 - 34.5 . 562.25
MW5C Upper Bedrock Fracture Zone 35-48 562.70
MW5SD Lower Bedrock Fracture Zone 72-92 562.65
MW6A Overburden 4.5 - 9.5 569.04
MWéB Regolith 22.5 - 275 561.32
MWeC Upper Bedrock Fracture Zone 33 -44 S56l.41
MWéD Lower Bedrock Fracture Zone 44 - 61 562.48
NFB-9 Regolith 22 - 24 559.11
NFB-10 Regolith 23 -25 560.29

Groundwater elevations measured in feet above the USGS Mean Sea Level Datum, all

elevations measured the week of 5/12/86.
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.(MWQB) to +570.03 (MWIBR). A computer generated groundwater potentiometric
contour map (figure 4-38) indicates water to be flowing in a southwestern direction.
The contour map is based on a limited number of data points and assumes a
continuous bedrock surface, although the bedrock surface within the study area
may not be continuous because of the John Avenue sewer, a 42 inch diameter
sanitary and storm sewer that bisects the study area at an elevation of +550 feet.
It is situated approximately 400 feet nocth of clusters four through six and 400 feet
south of clusters one through three. Resulting interference caused by the sewer
construction may have numerous ramifications on the hydrology of the area. One
such effect would be the creation of a groundwater sink causing groundwater to
flow towards the sewer excavation and to be channeled in a western downgradient
direction. The creation of such a sink would also have the effect of limiting
contaminant flow southward as far as John Avenue. The restructuring of normal
groundwater flow patterns at the bedrock surface might also have an effect on the
recharge of deeper fracture zones. This would be dependent on the vertical

transmissivity (water transporting ability) of the Lockport in the study area.

4.2.4 Fractured Rock Aquifers

7
The uppermost units of bedrock in the study area are the Lockport Dolomite and

the Rochester Shale. For the purposes of this investigation only two upper fracture
zones of the Lockport were monitored. The Lockport is a crystalline to coarse
grained dolostone with alternating massive and thinly bedded sequences.
‘Fracturing within the dolostone is dominated by bedding plane fractures and joints.
Vertical fracturing is common in the u'pper L0 to 15 feet of the formation, but has

a rare occurrence in deeper sections.

Fractures and joints are the most efficient routes for the bedrock to transmit
water. The permeability of the fracture zones can be locally increased by
variation in fracture intensity and by solution enlargements of fractures and
cavities. Potential water bearing fractures may be hydraulically separated by
massive sequences of dolostone inhibiting vertical water movement. Existing data
5y a Woodward and Clyde Consultants study indicates downward migration exists
within the Lockport*. Richard H. Johnston of the USGS however, reports seven
distinct and separate water bearing zones in the I.c:c:kpc)rw:.3
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Fracture zones were identified for this study by a gain or loss of drilling water and
core evaluation. Evaluation of rock cores considered the following data: vertical
or horizontal fracture orientation; extent of weathering; percentage of core
recovered and the core's rock quality designation (RQD) (a measure of how broken
the rock is). In some cases a standard could not be maintained for the
determination of fracture zones. A major cause for this dilemma was the lack of
lateral continuity of fractures between C and D wells of the same cluster.
However, this method of core analysis was a major determinating factor for all
well design. Twelve wells were drilled into the Lockport to monitor the two upper
fracture zones. These wells are designated as C (first encountered fracture zone)

and D (second encountered fracture zone).
4.2.5 Upper Fracture Zone Aquifer

Six wells penetrated the upper fracture zone within the study area to monitor
groundwater quality and flow. The upper fracture zone is tentatively identified as
the "C" fracture zone of Woodward and Clyde Consultants, (1984). The C zone, if
this assumption is correct, has a wide lateral extent and may provide a good record
of groundwater quality. The upper fracture zone was generally found within the
upper ten to fifteen feet of bedrock. Groundwater elevations range from +550.99
feet (MW4C) to +563.9¢ feet (MW2C). A complete listing of groundwater
elevations can be found in Table 4-l. A computer generated potentiometric
contour map for type C wells (Fig. 4-9) shows a similar trend as is developed in the
3 type well contour map. A southwest direction of groundwater flow is observed in
the western half of the map which mimics the B type well contour map. The
eastern half is more strongly oriented southward. The mimicking of the B type

well map may be caused by three factors:
l. Transmissivity between the upper fracture zone and bedrock surface.

2. The John Avenue sewer excavation has locally increased transmissivity
between the upper fracture zone and bedrock surface such that flow

characteristics are sirnilar.

3. The fracture zone is a discrete isolated unit Aand observed similarities are
the result of their close proximity and small differences in hydraulic

recycled paper gradient. . ceology and environment
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Limited data in the area of the John Avenue sewer has made the sewer's actual
role in the flow observed in B and C wells unclear. The densely fractured nature of
the bedrock surface and the high degree of weathering and dissolution common in
carbonate rocks favors a hypothesis of groundwater movement begween the

bedrock surface and the upper fracture zone.
4.2.6 Lower Fracture Zone Aquifer

The lower fracture zone was investigated by installing six monitoring wells. The
premise for monitoring the lower fracture zone was that if the lower fracture zone
is an isolated and discrete water bearing zone (Johnson, 1964), then water quality

should be uncontaminated by overlying surface sources.

The lower fracture zone shows similarities in elevations to the D fracture zones
found in the Necco Park study done by Woodward-Clyde Consultants. This

relationship is tentative for the following reasons:

l. Woodward and Clyde's fracture evaluation techniques site loss of drilling
water as prima facie evidence for encountering a fracture zone (only in

well MW6D was there significant water loss in this study).

2. The lower fracture zone was encountered at elevations which were
stratigraphically different from wells done for the Woodward-Clyde 1934
study.

3. The lack of fracture correlation between C and D well cores done for this

study.

Groundwater elevations for the lower fracture zone range from +556.91 feet
(MWGD) to +564.91 feet (MWID). A computer generated potentiometric contour
map for all D type wells (Figure 4-10) shows a westward direction of water flow.
This pattern is different from the pattern developed for C wells, possibly indicating
the hydrologic uniqueness of the lower fracture zone. This westward flow direction

may indicate influence from the New York Power Authority conduits.
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5.0 METHODOLOGY

The soil and groundwater sampling program was designed to monitor the
groundwater quality, soil chemistry and groundwater flow in the study area. The
strategy for the investigation involves well installation and soil and groundwater

sampling. Wells were placed at key locations in the study area and installed to
monitor important water bearing strata.

This report includes the findings for 24 soil samples collected during the
installation of six .mdnitoring well clusters during the period of October 30, 1985 to
May 8, 1986. Also included are the findings for the groundwater sampling of May
l4-16, 1986 from 25 EPA wells and USGS wells NFB-9 and NFB-10. The
groundwater sample analysis results are compared to three previous groundwater

samplings of clusters one, two and three. All samples were analyzed for the full
range of HSL compounds plus other parameters of interest.

From each borehole one soil sample was obtained for chemical analysis. Soil
sampling depths of four to six and eight to ten feet were selected on the basis of
the depths of basements in residential dwellings and the geologic makeup of the

area.

This section describes the methodology for all soil and groundwater sampling.
Tables 5-1 and 5-2 provide sample descriptions by case number and sample date.

5.1 Soil Sampling Methodology

Soil samples were obtained during the study from each well cluster. The samples
were similar in composition at all locations, being generally a loose to medium
dense, light brown silty fine sand grading to a dense red brown silty clay. Samples
were collected in conformance with the NUS Corporation Operating Guidelines
Manual using a stainless steel split spoon with either a stainless steel or teflon liner
to prevent the release of volatile organic compounds. Each sample was collected
in three 8-ounce capacity glass jars and one 120-milliliter capacity glass bottle.
Sample blanks were obtained from the EPA Laboratory in Edison, New Jersey and
shipped with the samples as quality assurance/quality control (QA/QC) checks. The

sample blanks consisted of two &0-milliliter capacity glass bottles consisting of
recycled paper 5-1 5"57 ecology aud environment
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deionized, distilled water. Periodic rinsate samples were 31;0 taken from sampling
equipme;lt in the field to ensure the effectiveness of equipment decontamination
proéedures. All samples were shipped for overnight delivery to EPA contract
laboratories. Samples were analyzed for the standard Hazardous Substance List
(HSL) parameters plus several other parameters of interest under special analytical
services (SAS) including ammonia nitrogen (NH3), total organic carbon (TOC), total
inorganic carbon (TIC), total organic halogens (TOX), specific gravity, hexavalent
chromium (Cr+6), total recoverable phenolics, and cyanide (CN-1),

5.2 Groundwater Sampling Methodology

At the conclusion of drilling activities all EPA monitoring wells and USGS wells
NFB-9 and NFB-10 were sampled. Samples were collected using a stainless steel
bottom loading bailer and a dedicated nylon cable in conformance with the NUS
Corporation Superfund Division Operating Gﬁdelines Manual. In order to obtain a
representative sample, each well was evacuated and its discharged water
monitored for pH and conductivity. Once the pH and conductivity stabilized the
well was sampled, provided at least one well volume had been removed. The
samples were collected in three 80-ounce capacity amber glass bottles, two |-liter
capacity amber glass botﬂes, five l-liter capacity polyethylene bottles and two 40-
milliliter capacity glass bottles. Sample blanks were obtained from the EPA
Laboratory in Edison, New Jersey and shipped with the samples as quality
assurance/quality control (QA/QC) checks. Two duplicate samples were collected
for QA/QC purposes. Periodic rinsate samples were also taken from sampling
equipment in the field to ensure that effective equipment decontamination
procedures were followed. All samples were analyzed for the standard Hazardous
Substance List (HSL) parameters plus several other parameters of interest
including ammonia nitrogen (NH3), total inorganic carbon (TIC), total organic
carbon (TOC), total organic halogens (TOX), specific gravity, hexavalent chromium
(Cc+6), total recoverable phenolics, and cyanide (CN-1),
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Sample
Number

MWI-A

" MW1-B

NYD2-B1

Soil 1

Soil 2

BLI
Soil 3

BLK |

Soil &

BL 3
Soil 5

BL ¢4
S4

RIN
BLR

Soil 7

recycled paper

recycled paper

TABLE 5-1

SOIL SAMPLE SUMMARY
LASALLE AREA GROUNDWATER MONITORING PROGRAM
NIAGARA FALLS, NEW YORK

Date
Sampled

10/30/35
10/31/85

LI/1/%s
11/18/85

11/13/85

11/18/85
L1/19/85

11/19/35
11/18/85

11/20/85
11/21/85

11/21/85
12/6/85

12/6/35
12/6/35
12/16/85

Description
Split spoon soil, sample 8 to 10 feet. Cluster
l, monitoring well A.

Split spoon soil, sample 8 to 10 feet. Cluster
1, monitoring well B.

Field Blank, Cluster | monitoring well,

Split spoon soil, sample 8 to 10 feet. Cluster
l, monitoring well C.

Split spoon soil, sample 8 to 10 feet. Cluster
l, monitoring well D.

Field Blank.

Split spoon soil, sample 8 to 10 feet. Cluster
3, monitoring well B.

Field Blank.

Split spoon soil, sample 8 to 10 feet. Cluster
3, monitoring well A.

Field Blank.

Split spoon soil, sample 8 to 10 feet. Cluster
3, monitoring well C.

Field Blank.

Split spoon soil, sample 3 to 5 feet. Cluster
3, monitoring well D.

Rinsate sample, Cluster 3 monitoring well D.
Field Blank.

Split spoon soil, sample 8 to 10 feet. Cluster
2, manitoring well B.
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LASALLE AREA

Sample
Number

RINZ
B2
BLS
S8

S9
S1Q

RIN3
BLR3

NYDZ-4D

4D-BLK

NYD2-4B

4B-BLK

NYD2-4C
NYD-4A
tA/C BLK

MWS5D

recycled paper

TABLE 5-1 (CONTD)

SOIL SAMPLE SUMMARY
GROUNDWATER MONITORING PROGRAM

NIAGARA FALLS, NEW YORK

Date
Sampled

12/16/85

12/16/85
12/18/35
12/18/85

12/18/85
12/18/35

12/18/35
12/18/85

3/31/36

3/31/86

4/1/86

4/1/36

- 4/3/36

4/3/36

4/3/36

4/3/36

Description

Rinsate sample, Cluster 2 monitoring well B.
Field Blank.
Field Blank.

Split spoon soil, sample 8 to 10 feet. Cluster
2, monitoring well D.

~ Split spoon soil, sample 8 to 10 feet. Cluster

2, monitoring well A.

Split spoon soil, sample 8 to 10 feet. Cluster
2, monitoring well C.

Rinsate sample, Cluster 2, monitoring well C.

Field Blank.

Split spoon soil, sample 4 to 6 feet. Cluster
4, monitoring well D.

Field blank, Cluster 4, monitoring well D.

Split spoon soil, sample 4 to 6 feet, Cluster
4, monitoring well B.

Field blank, Cluster %, monitoring well B.

Split spoon soil, sample & to 6 feet, Cluster
4, monitoring well C.

Split spoon soil, sample & t© 6 feet, Cluster
4, monitoring well A.

Field blank, Cluster 4 monitoring well A
and C.

Split spoon soil, sample 4 t0 6 feet, Cluster
5, monitoring well D.
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TABLE 5-1 (CONTD)
SOIL SAMPLE SUMMARY
LASALLE AREA GROUNDWATER MONITORING PROGRAM
NIAGARA FALLS, NEW YORK

Sample Date

Number Sampled Description

Bl 4/3/36 Field blank, Cluster 5, monitoring well D.

MW S5C-S - 4/15/86 Split spoon soil, sample 4 to 6 feet, Cluster
5, monitoring well C.

MWéD-S 4/15/36 Split spoon soil, sample 4 to 6 feet, Cluster
6, monitoring well D.

B2 4/15/86 Field blank, Clusters 5 and 6, monitoring
wells 5C and éD.

MW5A-S 4/17/86 Split spoan soil, sample 4 to 6 feet, Cluster
5, monitoring well A.

MW5B-S 4/17/86 Split spoon soil, sample &4 to 6 feet, Cluster
5, monitoring well B.

B4 4/17/36 Field blank, Cluster 5, monitoring well A
and B.

MWEA-S 4/24/86 Split spoon soil, sample 4 to 6 feet Cluster
6, monitoring well A.

MW6EB-S 4/24/36 Split spoon soil, sample &4 to 6 feet, Cluster

" 6, monitoring well B.

MWeC-S 4/24/36 Split spoon soil, sample 4 to 6 feet Cluster
6, monitoring well C.

MW6e-BLKS 4/24/36 Field blank, Cluster 6, monitoring wells
A,B and C.

MWEBRIN-S 4/24/36 Rinsate sample, Cluster 6.

MWEBRIN-B 4/24/36 Rinsate Blank, Cluster 6.

5-5 &_
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Sample
Number

MWILA

MWI1B

MWILIC

MWID

MW 1-QA

MW2A

MwW2B

Mw2C

MWw2D

MW2-QA

MW3AA

MW3A

Mw3B

MW 3C

TABLE 5-2

GROUNDWATER SAMPLE SUMMARY ‘
LASALLE AREA GROUNDWATER MONITORING PROGRAM
NIAGARA FALLS, NEW YORK

Date
Sampled

5/14/36

5/14/36

5/14/36

5/14/36

5/14/36

5/13/36

5/13/36

5/13/36

5/13/36

5/13/36

5/13/36

5/13/36

5/13/36

5/12/36

CASE #5754

Description
Groundwater sample taken from Cluster 1,
monitoring well A.

Groundwater sample taken from Cluster I,
monitoring well B.

Groundwater sample taken from Cluster 1,
monitoring well C.

Groundwater sample taken from Cluster |,
monitoring well D. - :

QA duplicate groundwater sample taken
from Cluster 1, monitoring well D.

Groundwater sample taken from Cluster 2,
monitoring well A.

Groundwater sample taken from Cluster 2,
monitoring well B.

Groundwater sample taken from Cluster 2,
monitoring well C.

Groundwater sample taken from Cluster 2,
monitoring well D.

QA duplicate groundwater sample taken
from Cluster 2, monitoring well D.

Groundwater sample taken from Cluster 3,
monitoring well AA.

Groundwater sample taken from Cluster 3,
monitoring well A.

Groundwater sample taken from Cluster 3,
monitoring well B.

Groundwater sample taken from Cluster 3,
monitoring well C.

5-6 5-62



recycled paper

Sample
Number

MW 3D
MW3-QA
MW4A

Mw4B

MWaC

MwaD

MW4-QA

MW3SA

MW 5B

MW 5-QA

MW 5C

MWSD

AWEA

MWéB

TABLE 5-2 (CONT'D)

CROUNDWATER SAMPLE SUMMARY
LASALLE AREA GROUNDWATER MONITORING PROGRAM
NIAGARA FALLS, NEW YORK )

Date
Sampled

5/12/36

5/12/36

5/12/36

5/12/36

5/12/36

5/12/86

5/12/36

5/13/86
5/14/36
(SAS oniy)
5/13/86
5/13/36
5/13/86
5/13/36

5/14/36

5/14/86

CASE #5754

Description

A ]

Groundwater sample taken from Cluster 3,
monitoring well D. ‘

QA duplicate groundwater sample taken
from Cluster 3, monitoring well D.

Groundwater sample taken from Cluster &4,
monitoring well A.

Groundwater sample taken from Cluster &4,
monitoring well B.

Groundwater sample taken from Cluster &,
monitoring well C.

Groundwater sample taken from Cluster 4,
monitoring well D.

QA duplicate groundwater sample taken
from Cluster 4, monitoring well D.

Groundwater sample taken from Cluster J,
monitoring well A.

Groundwater sample taken from Cluster J,
monitoring well B. :

QA duplicate groundwater sample taken
from Cluster 5, monitoring well B.

Groundwater sample taken from Cluster J,
monitoring well C.

Groundwater ,ample taken fram Cluster 5,
monitoring well D.

Groundwater sammple taken from Cluster é,
monitoring well A.

Groundwater sample taken from Cluster 6,
monitoring well B.

ccology and environment ”
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TABLE 5-2 (CONT'D) .
GROUNDWATER SAMPLE SUMMARY
LASALLE AREA GROUNDWATER MONITORING PROGRAM
NIAGARA FALLS, NEW YORK
CASE #5754

Sample Date

Number Sampled Description

MW6-QA 5/14/86 QA duplicate groundwater sample taken
from Cluster 6, monitoring well B,

MwWesC . 5/14/86 Groundwater sample taken from Cluster 6,
monitoring well C.

MWéD 5/14/36 Groundwater sample taken from Cluster 6,
monitoring well D.

NFB9 5/13/36 Groundwater sample taken from USGS well

A NFB9.

NFBI1O 5/13/86 Groundwater sample taken from USGS well
NFB10.

MW2-RIN 5/13/86 Rinsate sample taken from the bailer used
to sample Cluster 2, monitoring weil C.

MW4-RIN 5/12/86 Rinsate sample taken from the bailer used
to sample Cluster 4, monitoring well C.

MW6e-RIN 5/14/86 Rinsate sample taken from the bailer used
to sample Cluster 6, monitoring well B.

RIN-BLK2 5/14/86 Rinsate Blank for sample MW 2-RIN.

RIN-BLKUY 5/12/86 Rinsate Blank for sample MW4-RIN.

RIN-BLKS6 5/14/86 Rinsate Blank for sample MW¢-RIN.

BLK! 5/12/86 Field Blanx

BLK2 5/13/86 Field Blank

BLK3 5/14/86 Field Blank

5-8
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c.0  FINDINGS -

The following sections discuss the results of soil and groundwater sampling
conducted during the groundwater investigation of ti{e LaSaué Residential Area in
Niagara Falls, New York. Section 6.1 presents results for the soil samples
collected between October 30, 1985 and April 24, 1986 during installation of the
EPA monitoring wells. Section 6.2 provides a discussion of the results for 27
groundwater samples collected from all EPA monitoring wells and USGS wells
NEB-9 and NFB-10 between May 12 and l4, 1986. Section 6.3 provides &
comparison of the May groundwater sampling results with previous sampling results

for wells in the LaSalle Residential Area.

6.1 Soil Findings

Twenty-four soil samples .were collected for laboratory analysis during the drilling
activities. The only organic compound detected in these samples was toluene.
Concentrations of toluene range from trace amounts in monitoring wells MWLB,
MW2B and MW2C to 210 ug/l in monitoring well MW4B. The results for toluene
from the remaining soil samples are: 20 ug/kg in MWILA, 7.5 ug/kg in MWILC, Ll
ug/kg in MWLD, 8.9 ug/kg in MW3A, 13 ug/kg in MW3B, 16 ug/kg in MW3C, &5
ug/kg in MW4A, Z1 ug/kg in MW4C, 44 ug/kg in MW4D, 33 ug/kg in MWSA, 13 ug/kg
in MWSB, 18 ug/kg in MWs5C, 20 ug/kg in MWS5D, and 6 ug/kg in MW6eD. Soil
samples from MWéA, MWéB and MWeC did not ‘pass quality assurance and quality

//’-\ -
control standards. Samples from wells. MW2A and MW2D showed no presence of

toluene in the soil.

All inerganic compounds were within ranges expected t0 be found in soils in the
area. The SAS parameters produced the following ranges of results: ammonia-
nitrogen 0.343 to 490 ug/kg, total inorganic carbon 1l.4 10 14500 mg/kg, total
organic carbon 2.3 10 9000 mg/Kg, total organic halogens less than 20 mg/kg,
specific gravity 1.73 to 3.1 and hexavalent chromium less than 0.33 mg/kg. Total

recoverable phenolics and cyanide were detected, but in trace amounts.

6.2 Groundwater Findings

During May 12-14, 1986 all EPA monitoring wells in the LaSalle Residential Area

recared pwo USGS wells, NFB-9 and NFB-10, were sampled. Results from this sampling

ecolugy and environment
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reveal that measurable organic compounds were restricted 10 two locations,
monitoring well cluster two and USGS well NFB-9. At cluster two, only two wells
were affected, MW2B and MW2C. The following compounds and concentrations
were found: vinyl chloride in well MW2B at 110 ug/l, in MW2C at 16Q ug/l, and in
NFB-9 at 24 ug/l; .carbon disulfide in well MW2C at 5 ug/l;. 1,1-dichloroethene in
well MW2B at 5 ug/l; trans-1,2-dichloroethene in wells MW2B at 34 ug/l, in MW2C
at 33 ug/l, and in NFB-9 at 5 ug/l; trichlorcethene in well MW2B at 12 ug/l; and
benzene in well MW2B at 14 ug/l and in MW2C at 7 ug/l.

Semivolatiles, pesticides and polychlorinated biphenols (PCB's) were not detected

in any of the groundwater samples above trace amounts.
Inorganic and other SAS results did not indicate any levels of concern.
6.3 Comparison to Previous Sampling Results

The EPA wells in the LaSalle Residential Area have been sampled on four separate
occasions. Between January 27 and 30, 1986 all completed wells at Clusters 1, 2
and 3 were sampled. On April 10, 1986 the wells at Cluster 2 were sampled for
volatile organic compounds and cyanide. Between April 14 and 16, 1986 all wells at
Clusters 1, 2 and 3 were sampled. Most recently, all wells at Clusters | through 6
were sampled between May 12 and 14, 1986. During each of these sampling events
the measurable organic contamination occurred primarily at Cluster 2 and at USGS
well NFB-9. Figure 6-1 indicates the variation of volatile organic concentrations
by sampling event. This figure illustrates that volatile organic contamination
occurs primarily in wells MW 2B, MW2C and NFB-9. The contaminants detected in
wells MW2B, MW2C, and NFB-9 were not present in MW2A. The lack of
contamination in well MW2A indicates that the lacustrine clay layer is probably an
effective barrier to upward migration of contaminants in the LaSalle Residential

Area.

-2
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Fxgure ¢-2 indicates the variation in concentration of semi-volatiles, pesticides,
and cyanide by sampling event. This figure illustrates, as does figure é-1, that
contamination occurs at hxghest concentrations in momtorxng well MW2B. Figure
6-2 also indicates contaminants have been detected at low levels in wells MW1B,
MW2C, MW3AA, and MW6A, but not in a consistent manner.

6-3 5-67
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APPENDIX C
Monitoring Well Installation and Construction

Well Construction Details
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~

Monitoring Well Installation and Construction -

Monitoring wells were inﬁahed in the top of the lacustrine sequence (clay zone),
the regolith zone and the first two fracture zones encountered in competent
bedrock. One monitoring well boring at each cluster location had continuous split
spoon samples collected to refusal depth to provide a profile of the geologic
sequence and a basis for well design. Each bedrock monitoring well boring was
continuously cored to a point at least two feet below the fractured zone. All
samples were labeled ‘and boxed for storage and future reference.

.

Description of Stratigraphic Intervals Used for Monitoring

At each Phase [ well cluster location a minimum of four wells were installed to
monitor, the groundwater at the top of the lacustrine sequence, the regolith zone,
the uppermast fracture zone of ‘competent bedrock and the next deeper fracture
zone. Available data indicate that each zone function in a hydraulically
independent manner. The proposed monitoring well array was intended to test the
validity of this premise utilizing analysis and interpretation of hydrogeologic and
chemical data.

Top of the Lacustrine sequence (clay) wells were installed to monitor shallo'v or
perched groundwater conditions.

The regolith zone was investigated to determine its potential as a route of concern
for contaminant migration. The hydrologic characteristics and extent of this zone
had not been determined to date and its potential to transmit water was in

question.

The upper bedrock fracture zone was described in a previous investigation as 10 to
15 feet of relatively densely fractured dolostone. This zone is potentially a major

route for groundwater movement in the area.

The next lowest fracture zone in the Lockport Dolomite was investigated to
determine the quality of the groundwater in that zone and the potential for

interconnection between overlying zones.

C-2 5.72
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" If contamination is present in the lower bedrock unit additional studies would have

to be implemented to determine the extent of vertical contaminant migration.

Top of Clay Wells

The uppermost groundwater encountered within the overburden is tentatively
identified in the vicinity of the potential point sources as a shallow groundwater
table residing above the lacustrine silt and clay. The well screen was set to
monitor the interval immediately above the lacustrine sequence. For wells
intended to monitor this groundwater system, the following construction sequence

was followed:

l. A six-inch or larger borehole was advanced using a hollow-stem auger.
Soil samples were used to provide a basis for determining the top of the

lacustrine sequence.

2. A two-inch stainles-steel well screen was emplaced in the hole and sand
packed at least two feet above the well screen or to the base of any fill
material. Screen length, slot s{ze, and sand sizing was determined at the
well site, according to the nature of the material immediately overlying

the lacustrine sequence.

3. A two-foot-thick bentonite seal was emplaced above the sand pack, and a
cement-bentonite grout was emplaced above the bentonite seal to the

ground surface.

Regolith Wells

For wells intended to monitor the groundwater in the regolith zone, the following

construction sequence was followed:

l. A six-inch or larger hole was drilled through the glacial deposits.

C-3  5.73
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2.

A six-inch steel casing was emplaced to total depth to maintain open hole
during the following operation and to minimize the potential for cross-
contamination.

An HX core hole was advanced until competent rock is verified and then

reamed to at least a five inch diameter.

A flush-jointed assembly of two inch stainless-steel well screen and riser
pipe of an appropriate length was lowered to total depth, centered and
sand packed. Screen length, slot size, and sand-sizing was determined at
the well site based upon soil samples and retrieved core. The sand pack
was extended to a level at least two feet above the top of the screen and
overlain, in turn, by a two-foot section of bentonite and sufficient

cement-bentonite grout to fill the remainder of the annulus.

Bedrock Wells - Upper Fracture Zone

For wells intended to monitor the upper fracture zone the following construction

sequence was followed:

L.

A ten-inch or larger hole was drilled through the glacial deposits and
through the regolith zone into competent rock.

Ten-inch steel casing was emplaced to the total depth of the drilled hole

and functioned to maintain open hole during the following operation.

An HX core hole was advanced to a minimum of two feet below the base

of the upper fracture zone.

A socket, large enough to accomodate a six-inch stainless steel casing,
was drilled into competent rock above the upper fracture zone. The
casing was emplaced and grouted into position. The ten-inch outer casing

was withdrawn as grouting proceeded.

C-4  s5-74



5.

The remaining core hole was then reamed to five inches in diameter to
total depth. )

The well construction of well MWIC differed from standard installation in
the following way: a six-inch stainless steel casing was set at 20.3 feet,
9.2 feet above the upper fracture zone. Four inch stainless steel casing
was emplaced and grouted at 30.0 feet after reaming the core hole to five
inches in diameter. The hole was then reamed to three and one half inches
in diameter to 35.0 feet.

Bedrock Wells - Lower Fracture Zone

For wells intended to monitor the lower fracture zone, the following construction

sequence was followed:

L.

recycled paper

An eighteen-inch hole was drilled through the overburden to competent
rock. [f refusal was encountered above competent rock a smaller
diameter hole was then advanced to the be;irock surface. Reaming with
larger diameter drill bits followed the pilot hole until an appropriate size

hole was made.

Fourteen-inch steel casing was then emplaced or driven to the total depth
of the drilled hole and functioned mainly to maintain open hole during the

following operation.

A socket, large enough to accomodate a twelve inch steel casing was then
drilled into competent rock, and the casing emplaced and- grouted into
position. The fourteen-inch outer casing was then withdrawn as grouting

proceeded.

An HX core hole was then advanced to at least two feet below the lower
fracture zone. The hole was then reamed to ten inches in diameter to at

least two feet above the fracture zone.
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5. Six-inch casing of stainless steel was then Jowered- to the bottom of the

ten-inch hole, centered and grouted into position.

6. The remaining core hole was then reamed to five inches in diameter to

total depth or an appropriate depth below the fracture zone.

Monitoring Well Development

Each well was developed by pumping, flushing with clean water and/or blowing air
until a clear sample is obtainable or as designated by the EPA Subcontractor's field

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

LOCKPORT DOLOMITE

Character and extent

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

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

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

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

(¢) tannish-gray, fine=grained dolomi te.

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

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

Fisher (1960) divides the Lockport Dolomite into six units based on fossils
as well as rock types. An excellent discussion of the stratigraphy of the
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Lockport, including measured sections in the Nliagara Falls area, Is given In
the recent thesis by Zenger .

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

AN

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

Gypsum (calcium sulfate) is common In the Lockport, occurring chiefly
as small irregularly shaped masses (commonly 1/2 to 5 inches in diameter)
and as selenite. Sulfide minerals, particularly sphalerite (zinc sulfide),
galena (lead sulfide), and pyrite {iron sulfide) occur as particles dissemi-
nated throughout the formation. -

Water=bearing openings

Types.==Ground=-water occurs in the Lockport Dolomite in three types of
openings: (1) bedding joints which constitute at least seven Important
water-bearing zones, (2) vertical joints, and (3) small cavities from which
gypsum has been dissolved. Of these, the bedding joints are the most
important and transmit nearly all the water moving through the formation.
The three types of openings were observed in the dewatered excavations for
the conduits of the Nliagara Power Project. (See the description of the
power project in the Introduction and the location of the conduits in figure
3.) The rock faces along the four-mile length of the conduits provided an
unequaled opportunity to study water=bearing openings in the entire strati=
graphic thickness of the Lockport and to observe the lateral extent of these
openings for a few thousand feet. At the time the observations were made
(July = August 1960), approximately one=third of the length of the conduits

was avallable for Inspection by the writer,

v Zenger, D. H., 1962, Stratigraphy of the Lockport Formation
(Siturian) In New York State: Unpublished doctoral thesls,

Cornell University.
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The bedding joints, which transmit most of the water in the Lockport,
are fractures along prominent bedding planes which have been widened very
slightly by solution of the rock. These planar openings persist laterally
for distances of at least 3 to & miles. The separation along Individual
bedding joints is small (less than 1/8 inch). However, their continuity
makes them effective ‘'condults'’ for movement of ground water. The large

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

they supplied nearly all the ground-water seepage entering the condul t exca=
vations. The almost continuous lines of seepage from bedding jolnts was
strikingly apparent In the conduits. Figure 7 shows seepage from two bedding

joints. ‘ .

The bedding Joints transmitting ground water comprise-at least seven
distinct water=bearing zones within the Lockport. These water-bearing zones
could be traced laterally for distances of 1 to L miles. Figure 8 shows the
stratigraphic position and part of the lateral extent of the seven zones.
The water=-bearing zones have been numbered from | to 7 from bottom to top.
The three sections shown in figure 8 were surveyed by transit and then
correlated on the following basis: (1) lithologlc similarities, (2) 1ater-
ally tracing seepage from individual water-bearing zones, and (3) in the
case of section A, the distance above the Rochester Shale as shown by core
holes. The correlation of water-bearing zone 6 between sections A and B has
been changid slightly from an earlier published version (Johnston, 1962,
fig. 110.2). :

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

The water=bearing zones occur most commonly within intervals of the
Lockport containing thin beds from 1/4 to about 4 inches thick which are
directly overlain by thick or massive beds. The thin beds generally contain
open vertical joints, and at the intersection of such vertical joints with
open bedding joints ground-water seepage s greatest. At a few such points
water was observed to squirt from the openings into the conduit excavations
in much the same manner as it would from a broken water pipe. |t seems
likely that open Joints occur most commonly in thin-bedded Intervals because
the greater structural rigidity of the overlying thick or massive beds
‘permi ts the joints to remain open.

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

" from several joints. Seepage from zone L at section C (fig. 8) came from

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

recycled paper
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Figure 7.==Seepage from bedding joints in the Lockport Dolomite.
View is of east wall of condult number 1,

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

excluding those mentioned above which are assocliated

in thin-bedded intervals, are not i
the top few feet of rock.

Vertical joints,

with open bedding joints
bearing openings in the Lockport, except within

Two prominent sets of vertical joints exist int
set oriented N, 65° E. and the other N. 30° W.
in the rock which must be wijdened by solution before they can become

effective water=bearing openings Such widening is apparent in outcrops

of the Lockport. For example, open vertical joints are particularly
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prominent in the rock cliffs of the Niagara River Gorge and the Niagara
escarpment. The width of these joints In many areas exceeds several inches.
However, in fresh exposures of the Lockport, such as the conduit excavations,
vertical joints are tight and often not apparent to the eye except in the
upper few feet of the rock.

Cavities formed by solution of gypsum occur Iin the Lockport Dolomite.
These cavities range in size from 1/16 inch or less to 5 Inches but are
generally less than one inch in size. The cavities are formed by the
dissolving of gypsum by percolating ground water, and there is a complete
range in the development of cavities from volds containing no gypsum to
pin=point openings In gypsum nodules. The cavities are most abundant in the
top 10 to 15 feet of rock but they also occur along water=bearing zones in

.the lower part of the rock (for example, water=bearing zone 3, section C,
fig. 8). In the upper part of the rock, the abundance of cavlities locally
glves a vuggy appearance to the dolomli te.

: The cavities in the Lockport resulting from solution of gypsum Increase
the ability of the Lockport to store water (porosity) but probably have
little effect on the water=transmitting ability of the formation. This Is
because the water=transmitting ability (or permeability) Is dependent upon
the size of the contlnuous openings rather than the size of lsolated open=
ings. Thus, the relatively thin but continuous bedding joints determine the
permeabi1lity of the Lockport rather than the larger but Isolated cavities
resulting from solution of gypsum. .

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

Areal extent.=--Relatively little Is known about the areal extent of the
seven water=bearing zones in the Lockport Dolomi te, except as observed in
“the conduits (fig. 8). Many of the individual bedding joints tend to ''pinch
out" laterally, and be replaced by adjacent joints In the same zone. Such
Yoinching out'' of joints transmitting water was observed in the conduits.
Observations in the conduits and data from wells suggest that a few of the
zones may persist for tens of miles. The water-bearing zones of greatest
areal extent are those which occur at distinct lithologlc breaks In the
formation. Zone 1, occurring at the base of the Lockport (fig. 8), is
frequently reported to be a water=-bearing zone by drillers throughout the
area. Zone 2, which occurs at the contact between coarse-grained limestone
(Gasport Member) and shaly dolomite (DeCew Limestone Member of Williams,
1919) is the source of most of the springs along the Niagara escarpment.
Other water=bearing zones, not located at contacts between distinct 1itho=
logic units, probably tend to pinch out within a few miles. |In summary, at
any point in the area, a number of water=bearing zones parallel to bedding
exist in the Lockport. All such zones, however, are not necessarily
equivalent to the seven water-bearing zones observed in the conduit
excavations at Niagara Falls.
recycled paper
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It was also noted In the condult excavations that there were places -
even along the most prominent water-bearing zones, where no seepage was
occurring. ~ Many such places doubtless represent natural supports for the
overlying rock because no extensive horizontal opening below the earth's
surface can exist for any great distance., Little Is known.elther about the
nature or the size of these support areas or the distance be tween them,

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

The occurrence of ground water principally in zones paralliel to bedding
Is probably characteristic of flat=-lying Paleozoic carbonate rocks In many
other places. This type of occurrence was reported by Trainer and Salvas
(1962, p. 42) in the Beekmantown Dolomlte near Massena, N. Y. They observed
that "... The openings which are horlzontal or gently dipping, and most of
which are probably jolnts or other fractures parallel to the bedding of the
rocks, are wider and more numerous than the steeply dipping openings.'
Although the Beekmantown Dolomite is of an older geologic age than the
Lockport, certain similarities exist between the two formatlons: (1) both
units consist of indurated Paleozolc dolomi-te and limestone; (2) both units
are gently dipping, neither having been subjected to extensive folding and
faulting which would resuit in the development of more prominent vertical
Joints or fractures associated with faulting; (3) both units were subjected
to scouring by ice during glaciation within the last 10,000 to 15,000 years
and thus, the extensive solutlion features common to limes tones and doloml tas
In unglaciated areas have not had .time to develop. |t seems probable th
any flat-lying carbonate rock, possessing the characteristics just stated,
will contaln ground water principally within joints parallel to bedding.

Origin of water=bearing openings.==The origin and the sequence of
development of both the vertical Joints and bedding joints are of consider= -
able importance in developing an understanding of the occurrence of water
in bedrock. Although it was not possible to Investigate the origin or the
development during this study, speculations based on fundamental principles
of geology, especially regarding the origin of the bedding jolnts, may be
worthwhile.

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

In recent geologic times, chemical solution of the rock has widened
both the vertical and bedding joints. In the already well=-developed openings
along bedding joints, slight widening by solution has occurred to depths of
100 feet or more. Enlargement of vertical joints, in contrast, Is generally
restricted to the upper 10 to I5 feet of rock, Cavities formed by solution
of gypsum exist where water moving along Joints In the Lockport came Into
contact with gypsum., Gypsum is much more soluble than dolomite; thus,
openings formed by the solution of gypsum are wider than other openings along
jolnts, Water moving down vertical joints has dissolved the gypsum to a
depth of about 15 feet leaving irregularlyeshaped cavities, and water moving
along bedding jolnts has dissolved gypsum to depths of at least 70 feet,

Water=bearing characteristics

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

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

In the upper part of the rock, elther artesian or water-table conditions
may exist locally., The clay and silt overlying the Lockport are less
permeable than the rock and thus act as a confining bed. Artesian conditions
exist where the water in the Lockport has sufficlent head to rise above the
bottom of the overlying clay and silt. In contrast, unconfined (or water-
table) conditions exist where the water level occurs within the fractured
upper part of the rock, as at well 309-901=5 in figure 9., Locally a 'washed
ti11'" or dirty gravel zone occurs just above the top of rock. |In these
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localities good connection probably exlsts between the bedrock and the over=
lying till or gravel, and the upper part of the rock and washed till zone
together form a contlnuous semi -confined aquifer.

In the lower part of the rock, artesian condlitions occur exclusively.
The seven water=bearing zones in the Lockport are surrounded by essentially

" {mpermeable rock and therefore a2ct as separate and distinct artesian aquifers.

The hydraulic nature of the water-bearing zones was observed during the
drilling of observation wells in the vicinity of the Niagara Power Project.
These wells, whose locations are shown in plate 1, were drilled to observe
the effects of the reservolr on ground-water levels in the area. The
plezometric level for each successively lower water-bearing zone is lower
than for the zone just above it in mst of the wells. The reasons for this
will be discussed in the sectlon entitled "Ground=Water Movement and’
Discharge.'" During construction, the water level in the wells progressively
declined in a steplike sequence as the wells were drilled deeper=--that is,
when a well had been drilled through the uppermost water=-bearing zone, the
water level in the well remained approximately at a constant level until
the next lower zone was penetrated, at which time the water level abruptly
declined to the plezometric level of the next lower zone. The difference
between the piezometric levels of any two water-bearing zones Is large, and
in some places Is comparable to the distance between zones. |f no packer
s Installed In a well tapping two water-bearing zones, the upper zone will
continue to drain into the well indefinitely. This condition exists ina
few of the power project observation wells. In these wells the sides of the
well remain wet from the level of the upper zone down to the water level in
the well, The nature of the water-bearing zones as described above sub=
stantiates the reports by drillers and others of "finding water and losing
it" in a well, or of wells with "water running in the top and out the
bottom.'" These phenomena occur in some wells tapping two or more water=
bearing zones In the Lockport Dolomi te.

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

Yield and speclific capacity of wells

The yield of a well in the Lockport Dolomite depends mainly upon which
water=-bearing zone or zones are penetrated and the degree to which the
bedding joints comprising the zones are open to the well, Near the top of

" rock, the number of open vertical joints and gypsum cavities penetrated may

also be important. The average yield of 56 wells tapping the upper and
middle parts of the Lockport (which Includes water-bearing zones 4 through
7) is 31 gpm (gallons per minute). In contrast, 15 wells penetrating only
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the lower 4O feet of the Lockport (which Includes water-bearing zones 1, 2,
and 3) have an average yleld of 7 gpm. The, yields of individual wells range
from less than | gpm. to 110 gpm. (These figures do not include 3 few
exceptionally high yleld wells which obtain water by Induced infiltration
from the Niagara River and which are discussed In a following paragraph.)
Wells tapping the same water-bearing zone may have different ylelds. For
example, - wells 309-901-3 and 309-301-5, which are 500 feet apart and tap
water=bearing zones 1 through & (fig. 9) yielded 7 gpm and 39 gpm, respec=
tively, before the packers were installed. The bedding joints comprlising
the water-bearing zones are thus more open at well =5 than at well =3.

Increases In yield during drilling in the Lockport Doloml te occur
abruptly rather than gradually. As drilling proceeds through the rock,
relatively little increase in the yield of a well will be observed until a
water-bearing zone is tapped. At that time a marked increase in yield
usually occurs. For example, during the drilling of well 308-901-7, the
bailing rate abruptly Increased from 12 to 50 gpm when water-bearing zone 5
was tapped. During the drilling of well 308-900-21, three distinct Increases
in yield were observed. The yield, which was 3 gpm at 17 feet (water-bearing
zone 7), increased to 9 gpm at 22 feet (an open vertical? joint or solution
cavity?) and abruptly increased to 30 gpm at 34 feet (water-bearing zone 6).

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

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

Infiltration from the river can occur where pumping has lowered ground=
water levels below river level to such an extent that a hydraulic gradient
s created between the river and the wells, The amount of the Infiltration
depends on the gradient and the nature of the hydraulic connection between
the river and Lockport. The hydraulic connection Is controlied by the
character of the river bottom. Throughout most of lts length in the Niagara
Falls area the bottom of the river Is covered by a layer of unconsolidated
deposits Including both till and clay and silt. This layer was found to be
from 10 to 20 feet thick in the vicinity of the Niagara Falls water=system
intake. (See logs 304-900-i and -] in figure 19.) In the section of the
river occupied by raplds, extending a half mile or more above the falls, the
bottom has been scoured clean by the river, Where the layer of unconsoli=
dated deposits Is present its low permeability greatly retards infiltration.

Where the layer is thin or absent infiltration can readily occur,
recycled paper
- 30 - ecology and environment

recycled paper

cohry el s tvitoninee nt



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

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

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

Information on the specific capacity of a well is more meaningful than
a simple statement of yield. The specific capacity is the yield per unit
drawdown, generally expressed as gallons per minute per foot of drawdown.
For example, well 307-903-1 was pumped at 20 gpm with 54 feet of drawdown
which Indicates a specific capacity of 0.37 gpm per foot. The yield and
the drawdown for a number of wells in the Lockport are shown in plates 2 and

3. These 'data must be used with care as they apply only so long as no part

of the formation is dewatered.

As water-bearing zones In the Lockport are dewatered, the specific
capacity declines., The decline in specific capacilty caused by dewatering
a water=bearing zone is shown by the data obtained during a pumping test on
well 309-859-1. This well was pumped at 2.2 gpm with 5.0 feet of drawdown
for 70 minutes==speclfic capacity of 0.4 gpm per foot. After 70 minutes,
water=bearing zone 3 was partially dewatered and a drawdown of 8.2 feet was
required to maintain the pumping rate of 2.2 gpm. This Indicates a specific
capacity of 0.27 gpm per foot. At the time the well was drilled, it was
bailed at 3 gpm with a drawdown of about 60 feet. Thus, during the bailing
the entire 42 feet of Lockport penetrated by the well was dewatered, The
specific capacity of the well with the Lockport dewatered is 0.07 gpm per
foot (3 gpm with 42 feet of drawdown) compared to 0.4 gpm per foot with no
dewatering.
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water from the Queenston are usually found in two areas==(1) in a band about
two miles wide Immediately north of the Niagara escarpment, and (2) in areas
Immediately adjacent to streams. Both these areas .are believed to be places
of ground=water discharge==that s, areas where ground water is moving
upward from the Queenston to discharge naturally,

The origin of the salty water in the Queenston is unknown, In commente

ing on a similar occurrence of salty water in the bedrock in northern

St. Lawrence County, N, Y., Tralner and Saivas (1962, p. 103) suggest three
causes for the salty water in that area: (1) connate water, (2) the
Champlain Sea, and (3) evaporite deposits. They conclude that the Champlain
Sea, which covered the area about 10 or 20 thousand years ago, is the most
likely source. This source is not applicable to the Niagara area, however,
because the Champlain Sea did not extend into the area. Furthermore, it is
unlikely that the salty water in the Niagara area is derived from evaporite
beds because no such deposits are known to exist in the Queenston. Nor do
any salt beds occur in the bedrock formations overlying the Queenston Shale
(fig. 5) in the Niagara Falls area. The nearest salt beds occur about 40
miles to the southeast in the Salina Group which overlies the Lockport
Dolomite. However, it is very improbable that salty water from the Salina
beds has entered the Queenston Shale because (1) the salt beds themselves
act as impermeable barriers to water moving downward from the Salina to the
Queenston, and (2) it is more llkely that salty water from the Salina would
be discharged at points between the outcrop areas of the two formations.

Although direct evidence is lacking, the writer believes that the salty
water in the Queenston Shale is most likely derived from connate water, The
discharge of connate water begins.as soon as a deeply buried bed is brought
up into the zone of clrculating ground water, The Queenston rocks were
deposited as a sea=bottom clay about 350 million years ago, and have been
deeply buried throughout most of the intervening time, During some thousands
of years of Recent geologic time, connate water has been flushed from the
upper several hundred feet of the Queenston. However, it is probable that
flushing of the deeper part of the formation is continuing at present.

OCCURRENCE OF WATER IN UNCONSOLIDATED DEPOSITS

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

Table 2 shows selected chemical constituents from wells tapping uncon-
solidated deposits. Water from the different types of unconsolidated
deposits is not easy to differentiate on the basis of quality because many
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wells tap more than one type of deposit. Thus, water samples from such wells
are mixtures of water from two or more deposits. In general , water from the
unconsol idated deposits is very hard, but not so highly mineralized as water
from the bedrock. A complete analysis of water from well 312-859=-1, which
taps both ti1l and lake deposits, is listed in table 9. This Is a calclum
bjcarbonate water, very hard (568 ppm of total hardness) containing 3 )
moderately high chloride content (105 ppm). Water from the unconsolidated
deposits generally has a wide range in chloride content. Those wells which
yleld water with a high chloride content are probably af fected elther by

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

underlying bedrock.

SAND AND GRAVEL

isolated hills and in a narrow ''beach

Sand and gravel is found In small
t—west line (pl. 3). The sand and

ridge' which crosses the area along an eas
gravel deposits are of limited areal extent, generally thin, and occur as

topographic highs. The deposits commonly consist of two lithologic types:
(1) fine-grained reddish=brown sand, and (2) coarse sand and pebbles with 3
matrix of fine to medium sand. The origin of both the beach ridge and small
hills of sand and gravel is associated with glaciation in the Niagara Falls
area. The small hills are kames, l.e. hills of sand and gravel formed
originally against an ice front by deposition from sediment-laden melt-water
streams. The long, narrow beach ridge is peljeved to represent 3 former
shore line of glacial take iroquois. This large lake, the predecessor of
the present Lake Ontario, existed in the Niagara Falls area near the end of
the lce Age. The sand and gravel compos ing the beach ridge apparently was
produced from pre-existing material by wave action at the shore which
winnowed out most of the silt and clay originally contained in the glacial

deposi t.

Although the sand and gravel deposits in the Niagara Falls area are

much more permeable than the other unconsol idated deposits or the bedrock,
their occurrence as small topographic highs permits them to drain rapidly.
As a result, ground water generally occurs only within 3 thin zone at the
base of the sand and gravel., This is shown in the cross section of the
beach ridge in figure 12. 1t can be seen that the water table is only a
few feet above the base of the sand and gravel, Extensive pumping of any
of the wells shown would quickly dewater the sand and gravel. tn general,
wells in the beach ridge and kames will yield only the small amounts of

water required for domes tic and small=farm needs.

n be obtained from a sand and

gravel deposit (probably. a kame) just east of Lockport, N. Y. (pl. 3).
in the area, measuring 1 1/2

This is the largest sand and gravel deposi t
by 3/4 miles in size. The thickness of the deposit is highly variable
because of the hummocky nature of the land surface, but probably averages

60-70 feet. Some notion of the ability of this deposit to yield water is
shown by the yield of 165 gpm pumped from 3 sand pit during excavation.
in this deposit. This

One large-diameter supply well has been constructed
well (311-838=3) was reportedly pumped at 3 rate of 200 gpm for 2b hours

in 1956.
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Figure 12,==Cross section of sand and gravel '‘beach ridge"
through wells 314-839-1, =2, and =3.

LAKE DEPOSITS

Lake deposits consisting of silt, clay, and fine sand occur throughout
the Niagara Falls area. These deposits are predomlnantly composed of
laminated silt and clay which is characteristically dense and compact. Thin
beds of fine sand (1ocally called quicksand) occur in the lake deposi ts. ‘
The clay, silt, and sand were deposited in Jakes which existed in the area
at the close of the Plelstocene Epoch (10,000 to 15,000 years ago). The
lakes, which formed in the wake of the melting ice sheet, provided large
bodies of quiet water for the slow accumulation of fine-grained deposits.
Thus, the lake deposits are found at the surface nearly everywhere in the
Niagara Falls area. The deposits are thinnest in the are3 south of the
Niagara escarpment where they rarely exceed 20 feet in thickness. On the
lake plain north of the escarpment the deposits average 30 to 40 feet in
thickness; however, locally they vary from O to 90 feet in thickness. The
greater thickness on the lake plain results from the persistence of a lake
in this area (glacial Lake lroquois) after the area south of the escarpment
was above water. '

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

The impermeable nature of the silt and clay was shown by a recovery

test conducted on well 315=859-1, This well is believed to penetrate only
clay and silt. After being pumped dry, the well required 4 1/2 months for
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the water level to rise to Its static level 13 feet above the bottom. The
permeability of the clay and silt, as calculated from the recovery data,
was 0.04 gallons per day per square foot. The well was originally intended
to provide water for a domestic supply, but was inadequate. In contrast,
well 315-859-2, which Is located about 500 feet to the south, provides an
adequate domestic supply. This well undoubtedly penetrates a thin bed of

sand.

GLACIAL TILL

A thin veneer of glacial till lies between the lake deposits described
above and the bedrock throughout nearly all of the Niagara Falls area. The
till is a mixture containing mostly sandy silt with boulders, pebbles, and
some clay. The till was deposited directly by the ice sheet and is composed
of rock which was quarried by the advancing ice, then ground up, and
plastered down'' beneath the lce. The till cover in the Niagara Falls area
is generally less than 10 feet thick. The greatest thickness of till (30
to 4O feet) Is found in the moraines in the eastern part of the area, These
features are the low ridges which trend approximately east-west located In
the area southeast of Lockport and south of Medina (pl. 3). The moraines
are composed of debris which was piled up in front of the advancing ice
front. The moraines in the Niagara Falls area are believed to represent
four minor readvances of the ice sheet during Its retreat from the area

(Kindle and Taylor, 1913, p. 10).

The poorly sorted nature of the til] causes It to have very low perme=-
ability. An indication of the low permeabi ity was obtained from a ""slug"
test on well 309-900-8. This well penetrates 7.5 feet of lake clay and silt
and 1.5 feet of glacial till, and is cased through the lake deposits. The
permeability of the till at this well was determined to be 23 gallons per
day per square foot. This value for permeability may be too high because
the well bottomed at the top of the Lockport Dolomite. Thus an open joint
in the rock could have contributed to the yleld of the well, However, the
value for permeability may be representative of the 'washed till=top of rock"
aquifer tapped by many dug wells in the Niagara Falls area.

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

yleld less than 100 gpd.
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separating Lake Erie from Lake Ontario. The winds are thus less moisture=
laden than If they had passed over the lakes. Even those winds which may

be moisture=laden (from evaporated lake water) may retain most of their
moisture until they reach the more hilly areas east of Lake Ontario. The
Niagara escarpment appears to have -a local effect on the amount of precipi-
tation also. As can be seen from the precipitation data given in table 5,
Lewiston (elevation 320 feet), which is located below the escarpment,
receives less precipitation than Lockport (elevation 520 feet), which Is at
the escarpment, Table 5 also shows that precipitation is fairly evenly
distributed throughout the year. Within a given year, however, large
variations from the average figures listed may occur, Note that the minimum
monthly precipitation for each month during the 25=-year period Is between
1/2 and 1/20 the average precipitation for that month., However, the minimum
annual ptecipitation (1941) is more than 1/2 the average annual precipi=
tation. Average annual temperature is 4,8°F at Lewiston. The length of the
growing season averages 160 days.

GROUND WATER

A part of the rain and snow falling on the Niagara Falls area seeps
into the ground and continues downward to the water table to become ground
water. The ground water Is in constant, but generally very slow, movement
from points of recharge to points of discharge. Ultimately all ground water
in the area is discharged into Lake Ontario or the Niagara River elither
directly or via small tributary streams. The Niagara Falls area is, in
effect, a peninsula=shaped catchment area in which the ground-water reser=
voir Is being repeatedly replenished by precipitation, and constantly
discharging to the surrounding surface-water bodies. This section of the
report describes: (1) recharge to the unconsol idated deposits and the
bedrock, (2) movement and discharge of ground water in the area, and
(3) changes in storage in the ground-water reservoir as shown by water-
level fluctuations.

RECHARGE

The source of nearly all the ground-water recharge in the Niagara Falls

area Is precipitation; however, a small amount of recharge also occurs In

the area beneath and Immediately adjacent to the Niagara Power Project reser=
voir by infiltration from the reservolr. Recharge of ground water means
simply the addition of water (or quantity added) to the zone of saturation
(Meinzer, 1923, p. 46), The rate and amount of recharge depends mainly upon
the permeability of the soil, the amount of preclpltation, and the soil=
moisture condition at the time of precipitation. "The rate of Infiltration
‘of water into the soil increases with increase of permeability. In the
relatively small part of the Niagara Falls area underlain by sand and gravel,
Inflltration rates are greatest. However, throughout most of the area
underlain by glacial till and lake clays and silts infiltration rates are
low and surface runoff is high.
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Table 5.=--Monthly precipltation at Lewiston and Lockport, N. Y., 1936-60
(Data from reports of U.S. Weather Bureau)

Month ’ Lewiston Lockport

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

— elevation 320 jgfﬁ) elevation 520 feet)

Average Minimum Average Minimum

(inches) (inches) (inches) (inches)
January 1.98 0.59 (1948) 2.38 0.67 (1946)
February 2.35 .54 (1947) 2.52 .85 (1947)
March 2.49 .63 (1958) 2.56 .71 (1958)
April 2.66 .83 (1946) 2.80 .91 (1946)
May 3.08 71 (19k1) 3.26 .94 (1936)
June 2.18 .66 (1953) 2.41 .33 (1953)
July C2.uk “1.15 (1955) 2.70 .90 (1954)
August 2.57 .21 (1948) 2.97 .36 (1948)
September 2.97 .46 (1941) 2.92 b (1941)
October 2.55 L7 (1947) 2.85 .60 (1938)
November 2.33 .75 (1939) 2,62 .64 (1939)
December 2.02 .39 (1958) 2.39 J71 (1943)
Annual 29.62 17.64 (1941) 32.38 19.75 (1941)

The mechanism-of recharge to the Lockport Dolomite is of primary concern
in this report because this bedrock unit Is by far the most important aquifer
in the Niagara Falls area. As discussed previously, most ground water OcCcurs
_ in the Lockport within seven relatively permeable zones parallel to bedding

which are separated by essentlally Impermeable rock. Recharge to these water=
bearing zones occurs by one of two mechanisms: (1) downward movement of
water through vertical joints or (2) recharge directly to the water-bearing
zones at the outcrop of the bedding joints composing the zones.

Several lines of evidence suggest that recharge to the Lockport Dolomite

occurs predominantly at the outcrop of the water=bearing zones. The lack of
persistent open vertical joints In the Lockport as observed in the conduit
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excavations, suggests that vertical joints are not important avenues for
downward movement of water. However, this is not conclusive evidence in
itself because on an areal basis, many vertical joints, although apparently
tight, might be able to transmit appreciable quantities of water when con-
sidered as a whole even though each joint singly might transmit a very small
quantity of water., More conclusive evidence of a negligible movement of
water along vertical joints is the occurrence of ''dry'' open bedding joints
below the 'wet'' bedding joints comprising the water-bearing zones in the
Lockport (fig. 8). This phenomenon could not occur if permeable vertical
joints connected the "dry'' and 'wet' bedding joints. It seems probable that
the ''dry" bedding joints exist because they receive little or no recharge in
their outcrop area. This lack of recharge would be particulariy applicable
to those bedding jolints cropping out along the Niagara escarpment where there
is very little opportunity for recharge.

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

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

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

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

both of which are regional discharge areas. ’
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GROUND-WATER MOVEMENT AND DI SCHARGE

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

As discussed previously, each of the seven water=bearing zones in the
Lockport is a distinct artesian aquifer with an associated piezometric
surface. To show in detail the ground-water movement in the Niagara Falls
area, It would be necessary to construct a water=-table map, and piezometric
maps for each of the water=bearing zones. Such maps are not included in
this report because water levels could be measured in relatively few wells
and because of the difficulty of differentiating between water levels which
represent the water table and water levels which represent the piezometric
surfaces associated with each of the several water-bearing zones. |In 3 few
wells constructed with packers, such as shown in figure 9, it was possible
to measure separate water levels associated with the water table and with
distinct water=bearing zones. In wells not equipped with packers, which
includes all domestic and {ndustrial wells in the area, a measured water
level is an average of the heads of the different water-bearing openings
penetrated by the well., Such an average water Jevel represents neither the
water table nor the piezometric surface of a single water=bearing zone.

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

Figure 14 shows the inferred direction of ground-water movement in the
upper water-bearing zones of the Lockport Dolomite. This figure is based on
adequate data only in the vicinity of the reservoir. Because only a few
scattered water-level observations are available for the area south of the
reservoir, the flow lines in that area are based largely on the fundamental
principles governing ground=water movement,
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It may be observed In figure 14 that ground water In the Lockport
Dolomi te moves north toward the Niagara escarpment in a narrow area parallel
to the escarpment. This northerly direction of ground=water movement is
shown by (1) the location of springs near the base of the Lockport along the
escarpment (pl. 1), and (2) the decline of water levels in wells in the

direction of the escarpment. A divide in the water table and in the upper

fractured part of the rock apparently exists at a distance of 1,000 to
2,000 feet south of the escarpment. The existence of this divide is shown
by the reversal of hydraulic gradient in the area. The gradient is toward
the escarpment in the area less than 1,000 feet south of the escarpment,
However, a hydraulic gradient to the southeast (approximately parallel to
the dip of the beds In the Lockport) was observed in wells located over
2,500 feet south of the escarpment.

Prior to the start of the investigation it was assumed that water in
the Lockport Dolomite in the western part of the Niagara Falls area moved
west to the gorge to discharge. |t was observed very early in the study,
however, that there was practically no evidence of seepage on the sides of
the gorge. The lack of seepage could be explained by (1) assuming that the
water moving toward the gorge was intercepted by enlarged vertical joints
parallel to the gorge, oOr (2) assuming that there was little or no movement
of water toward the gorge.

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

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

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

slopes toward the streams crossing the lake plain in a narrow area adjoinl
each stream. The direction of ground-water movement in the Lockport Dolom. 2 |
in the eastern part of the Niagara Falls area is not known,

WATER=-LEVEL FLUCTUATIONS

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

Natural fluctuations

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

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

Springs are not widely utilized as ground-water supplies in the Niagara
Falls area. Springs are common along the Niagara escarpment but rarely occur
elsewhere in the area. (See plates | and 3.)

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

Springs are uncommon along the cliffs of the Niagara River Gorge. This
lack of springs probably results from the development of extensive open
vertical joints parallel to the face of the gorge. These joints drain water
readily from the Lockport Dolomite through the underlying rocks and talus to
the river. (See figure 6.)

Notable exceptions to the lack of springs along the gorge are springs
309-902-2Sp and =3Sp which are located just south of the Niagara escarpment
(pl. 1). These springs are located in caves developed by solution of the
shaly dolomite of the DeCew Member of Williams (1919) of the Lockport. The
source of the springs, like the 'source of most springs along the escarpment,
are bedding joints at the contact between the DeCew and Gasport Members
(water-bearing zone 2 in fig., 8). Extensive solution features, such as sink
holes, exist in the area drained by these two springs. Fish Creek, which
crosses the area, loses water as it flows across the bedrock, and apparently
contributes a major part of the water discharging from the springs. Dye
introduced into Fish Creek reappeared at the springs, 1,000 feet away, 38
minutes after introduction (personal communication from C, P, Benziger of
Uhl, Hall & Rich). The yield of these springs is therefore highly variable;
the yields varying from about 15 gpm during dry periods to reportedly
thousands of gallons per minute following heavy rains or periods of melting
snow. The water from springs 309-902-2Sp and =3Sp is polluted by nearby
septic tanks as shown by the strong odor of sewage and the sudsy character
of the water. : :

The yield of single springs in the Niagara Falls area ranges from about
2 to 30 gpm during the dry parts of the year. The yields of most springs
increase following rains but not nearly so much as the Increase noted for
springs 309-902-2Sp and -3Sp in the discussion above. Spring 310-859-6Sp
is the only spring in the area utilized as a water supply on a year=round
basis. This spring provides an adequate domestic supply for a trailer court
with eight familles.

PRESENT UTILIZATION

An estimated 10 mgd (million gallons per day) of ground water was
obtained from wells in the Niagara Falls area during 1961-62. This figure
contras t&ydiddpan estimated 60 mgd of water obtained from surface sources

ecology and environment
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SOIL ASSOCIATIONS
AREAS DOMINATED BY SOILS FORMED IN GLACIAL TILL

Appleton-Hilron-Sun associction: Deep, moderately well drained to very poorly
drained soils having a medium-textured subsoil

Hilton-Ovid-Ontario association: Deep, well-drained to somewhat poorly drained
soils having o medium-textured or moderately fine textured subsoil

Lockport-Ovid association: Moderately deep and deep, somewhat poorly drained
soils having o fine textured or moderaraly fine textured subsoil

AREAS DOMINATED BY SOILS FORMED IN GRAVELLY GLACIAL QUTWASH
OR IN BEACH AND BAR DEPOSITS

Howard-Arkport-Phelips association: Deep, somewhat excessively drained to mod-
erately well drained soils having a medium-textured to moderately coarse rextured
subsoil, over gravel and sand

Otisville-Altmar-Fredon-Srafford association: Deep, excessively drained to poorly
drained soils having o dominantly medium-textured to coarse-textured subsoil,
over gravel and sand

AREAS DOMINATED BY SOILS FORMED IN LAKE-LAID SANDS

Minoa-Galen-Elnora association: Deep, somewhat poorly drained and mederately
well drained soils hoving o medium-textured, moderately coarse textured, or coarse
textured subsoil, over fine and very fine sand

Claverack-Cosad-Elnora association: Deep, moderately well drained and somewhat
poorly drained soils having ¢ coarse-textured subsoil, over clay or fine sand

AREAS DOMINATED BY SOILS FORMED IN LAKE-LAID SILTS AND VERY FINE
SANDS

Niagora-Collamer association: Deep, somewhat poorly drained and moderately well
drained soils having o medium-textured to moderately fine textured subsoil

Canandaigua-Raynham-Rhinebeck association: Deep, somewhat poorly drgined to

very poorly drained soils having a dominantly medium-textured to fine-textured
subsoil

AREAS DOMINATED BY SOILS FORMED IN LAKE-LAID CLAYS AND SILTS

Rhinebeck-Ovid-Madalin association: Deep, somewhat poorly drained to very poorly
drained soils having a fine textured or moderately fine textured subsoil that is
dominently brown or olive in color :

Odessa-Lakemont-Ovid association: Deep, somewhat poorly drained to very poorly
drained soils having o fine textured or moderately fine textured sub il that.

. . Y CCOIOgY lll?(? nvi nlﬁvlll
dominantly reddish in color ;
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This map is for general planning, It shows
only thevmajor soils and does not contain

sufficient: detail for operational planning. Publi =




in the northwestern part of the county near the
village of Youngstown. Three smaller arcas also
occur.

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

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

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

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

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

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

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

i1f drainage is adequate, this association has n
good potential for apples, grapes, pears, and other
fruit. Peaches and cherries normally are not
suited. Some vegetables can be grown intensively,
but maintaining soil tilth is difficult. Grain and
hay crops are suited if drainage is adequato. The
need for lime is generally small.

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

recycled paper

Sanitary cewers and adequate oo Poee dratnaes agpe

needed. ooy places the coile nnctab e he-
canse they formed in deep Tale depnsits,

are

Abent ST percent ol the acreape trooin o epen band,
The forestod areas consist mos e of  cattered Tarm
womdlots,  Some of the idle Tand o reverting 1o

ash, soft wpte, and other native harduon-da,
Tand wildbife i+ plentitul in many aveas Fheonant -
and rabbits are the mosy homted wibdtile
species, and there ie a potential for voetiond wild-
life. lecreation in this assaciation consists
mostly of hunring, fishinge, camping. and pol fing,
Scenic are confined wostly to the part of the
association that horders the Hiapara Piver and Lale
Ontario.
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11. Odessa-lLakemont-0vid association
Deep, somewhat poorly drained to rery poorly drained
Iy fine tex-

soils having a fine textured or moderate
dominant by reddish in color

turcd subsoil that i

This is the largest soil association in Miapgara
County. It consists of level or nearly level soils
on lake plains south of the Fimestone cacnrpment
(fig. 5). ‘There arc two larpe that arve dotted
with small knolls and ridges of till. ‘he largest
area is west of the Rarpe Canal, and the other area
is in the same topographical position as the larger
area but is cast of the Barge Canal.

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

The Odessa soils are deep and semewhat peorty
drained. They tvpically have a silty clay loam sur-
face laver, o silty clay subcoil, and clay and =ilt
Thee tevel
occupy the bromd aveas between the poorly drained,
depressional arcas and the slightly clevated till
ridges.

‘The Fakemont soils agre level to slightly depres-
sional and are pencerally adiacent to the better
drained Odesea soils,  Lalomont soits typicatly have
a silty clay leoam surface layer, o sifty clay sub-
soil, and underlying material of clay and sift.

They have a darher surtface layver than the Odessa
soils and show wore indications of wetness.

areas

underlving miterial, vod e oare aud

The Ovid soils are nearly level to gently un-
dulating and ave on till landscapes at slightly

higher elevations ahoave the Iale plain,  ‘they are
deep mnd somewhal poorly deained.  Ovid coilo type
ically have a silt Toam surface layer, 2 silty clay

loam subsoil, and underlyving matevial of loamy
glacial till.

The minor soils are mainty of the (huarchville,
Cavuga, Cazenovia, Fonda, and Hilton servies, Also
included are some arcas of shallow muck. In many
places the moderately well drained Hilton and Cazen-
ovia soils occupy the higher parts of the knolls and
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Ttill ridges thot are scattered throughout the as-
sociation. Around the Iringes ¢ these arcas, where
lacustrine clavs overlar the till, arc the somewhat
poorly drained Churchville soils and the moderately
well drained Cavupa soils. The ver poorly drained
Fondu soils and the shullow muck occupy some of the
iecper depressions in the lake rplainm.

This usscciation has z fairly low value for
farming. Much of 1t is idle or czrorland that is
not intenzively used. Communities arc being rapidly
developed in the western part of the association
near Niagarua Falls and in areas south of Lockport.
The. Conservation Needs Inventory for 1955 indicated
that 38 percent of this association is cropland, 6
percent is pasture, J4 percent is forest, 14 percent
is urban or built-up areas, and 18 percent is open
land (6).

454-208 O~ 72 -2

cross section of the Ode

v-Lakemont-Mwid asscriation.

in
i’z
o

Natural drainage 12 otno maln concern in Town and

county planniny and in icultural develo .
The flatness of the ares and the generully .
texturc of the seils are the main ractors ¢ con-

sider bpefore instulling criificiul drainzze.  The

biggest need is for grour drainage projcects that
& £ : & R

provide suitable outlets.

If adequate!ly drained. the soils in thils associ-
ation have ¢ gzeod potential for grain und for dairy
cattle and other livestoch. The texture of the
soils is generally too fine for most vegetuitl
crops. If the soils are cultivated intensively,
they are difficult to til! because they crust, clod.
and compact. Mast fruit crops are damaged by
frost in this association. The need for lime is
small.

s
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RARITAN PLAZA i, BIELOCREST AVENUE
EDISON. NEW JERSEY C8R37
201-228.81680

SEP 20 Recp

C-584-09-85-15
September 5, 1985

Ms. Diana Messina

U.S. Environmental Protection Agency
Region I

Edison, New Jersey 08837

Dear Diana:

Enclosed are the final analytical results for samples collected at the 64th Street
Dump-South site in Niagara Falls, New York. A boring/sampling program was
conducted on June lI, 1985 (following a magnetometer survey on 6/10) as directed
under TDD #02-8505-07. ‘

Seven (7) locations were selected for sampling at the surface and at depths of two
and five feet below the surface. In addition, four (4) soil samples were collected
from areas indicating anomalies on the magnetometer survey.

Results indicate that most contaminants detected were present in the surface soil
(0" - 3"). A variety of polyaromatic hydrocarbons and phthalates were detected in
concentrations ranging from trace quantities to 61,000 ug/kg throughout the former
disposal area. Pesticides were detected at concentrations ranging from trace

th™

ye

quantities to 330 ug/kg along the northern, western, and southern boundaries of the

study area.

Very truly yours,

Neil Myers Approved: #;IZ v

NM/mg

Enclosure

Q A Halliburton Company 5-120
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FILLED-IN SWALE aAs sTATION

. PINE AVENUgE —
L_FQT'L' I

] MoTaL ‘ —
NYA1-S8A,B,C ' 1 '
|

TRENCH

FNYA1-S7A,B,C

\am. STREET

NYA1-S8-

NYA1—S3B c

-
3
=
o SURFACE soiL
SAMPLE LOCATIO}
- SOUTH
NYAY 511\0\ S OSAL AREA @ MULTI-DEPTH SOIL
t{s SAMPLE LOCATIONS

GIRARD AVENUE

é2nd STREET

FIGURE 2
SAMPLE LOCATION MAP Ng
g4th STREET DUMP-SOQUTH, NIAGARA FALLS, NEW YORK r_. ugc
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" _Dangerous
- Properties of
Industrial Materials

' Sixth Edition

‘N.IRVING SAX

Assisted by:
Benjamin Feiner/Joseph J. Fitzgerald/Thomas J. Haley/Elizabeth K. Weisburger
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"'EPA Hazard Rankin

Chemical/Compound
Acepapthens
Acetaldehyde
Acetic Acid
Acetone
2-Acetylamipoflourene
Aldrin

Amnmonia

Anilipe
Anthracens
Arsenic

Arsenic Acid
Arsenic Trioxide
Asbestos

Barium

Benzene

Benzidine

Benzoapyrene

Benzopyrene, NOS

Beryllium & Compounds
NOS )

Beryllium Dust) NOS

Bis (2-Chlorcethyl)
Ether

_ Bis (2-Ethylhexyl
Phthalate

Bromodichloromethans

Bromoform

_ Bromomethane

Cadmium
Carbon Tetrachloride
Chlordana
Chlorobenzensa
Chloroform
3—Chlorophenol
4=Chlorophenol
2-Chlorophenol
Chromium
Chromium, Hexavalent
(czt9) '

TABLE I

g System Waste
(Toxicity/Persi

Ground Water and
Surface Water
Pachway Values

9
6
6
6
18
18

9
12
15
18
18
18
15

18
12
18
18
18

18
18

15

12
15

15
15

18
18

18
12

18
12

15
12

i8

18
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{1

" Table I (cont.)

’ Gtound Water and

Chemical/Compound

Chromium, Trivalent
(cct3d)

Copper & Compounds,
NOS

Creocsote

Cresols
4—Cresocl

Cupric chloride

Cyanides (soluble
salts), NOS

Cyclohexane

DDE

DDT

Diaminotocluene
Dibtomochloromechane

1, 2-Dibromo, 3-
chloropropane
pDi-N-Butyl-Phthalate
1, 4-Dichlorobenzene
Dichlorobenzene, NOS
1, 1-Dichlorcethane
1, 2-Dichloroethane
1, 1-Dichlorcethene
1, 2-cis=-Dichloro=
ethylene
1, 2-trans-Dichloro=
ethylene
Dichlorcethylene, NOS
2, 4-Dichlorophenol

.2, 4-Dichlorophenoxyacstic

Acid
Dicyclopentadiens
Dieldrin
2, 4-Dinitrotoluene
Dioxin

Eandosulfan

Endrin
Ethylbenzene
Ethylene Dibromide
Ethylene Glycol
Ethyl Ether
Ethylmethacrylate

recycled paper

Surface Water
Pathway Values

15

18
15

12

18

12
12

18
18
18
15

18
18
15
18

12

12
15

12

12
12
18

18
18
18
13

18

18
18

18

15
12
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" Ground Water and

Low : - Surface Water Alr Pathw

e \ Chemical/Compound _Pathway Values Values

" ‘ 1
Fluorine 18 ;.
Formaldehyde ' g- 9
Formic Acid . 9 6
Heptachlor 18 9
Hexachlorobenzene 15 6
Hexachlorobutadiene 18 9
Hexachlorocyclohexane,

NQS ) 18 9
Hexachlorocyclopentadiene 18 9
Hydrochloric Acid . 9 6
Hydrogen Sulfide . 18 9

_ Indene . 12 6
Iron & Compounds, NOS 18 9
Isophoroane 12 6
Isopropyl Ether 9 3
Kelthanoe 15 6
Kepone 18 9
Lead . 18 9
Lindane “ 18
Magnesium & Compounds,

NOS 15 6
Manganese & Compounds,

NOS 18 9
Mercury ) 18 g
Mercury Chloride 18 )
Methoxychlor 15 6
4, 4=-Methylene—Bis-(2-

Chloroaniline) 18 5
Methylene Chloride 12 6
Methyl Ethyl Ketone 6 {
Methyl Isobutyl Ketone 12 L
4-Hethyl-2-Nitroaniline 12 3
Methyl Parathion 9 ‘o
2-Methylpyridine 12 ) g

Mirex 18
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Table I (cont.)

Chemical/Compound

Naphthalene
Nickel & Compounds, NOS
Nitric Acid A
Nitroaniline, NOS
Nitrogea Compounda, NOS
Nitroguanidine
Nitrophenol, NOS
m-Nitrophenol
o-Nitrophenol
p-Nitrophenol
Nitrosodiphenylamine

Parathion

Pentachlorophenol (PCP)

Pesticides, NOS

Phepanthrene

Phenol

Phosgene

Polybrominated Biphenyl
(PBB), NOS

Polychlorinated Biphenyls

(PCB), NoOS
Potassium Chromates

Radium & Compounds, NOS
Radon & Compounds, NOS
RDX (Cyclonite) .

2, 4-D, Salts & Eaters
Selenium

Sevin (Carbaryl)
Sodium Cyanide

Styrene

Sulfate

Sulfuric Acid

2, 4, 5=T

1, 1, 2, 2-Tetrachloro=-
ethane A

Tetrachloroethane, NOS

l, 1, 2, 2-Tetrachloro-
ethene

5-141

Ground

Water and

Surface Water
Pathway Values

18

18

12
12

15

12
15
12

18
18
15
12

18

18
18

18
15

18

15
18

12

18

18
18
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Chemical/Compound

Tetraethyl Lead
Tetrahydrofuraa

Thorium & Compounds, NOS
- Toluena -

INT

Toxaphene
Tribromomethane

1, 2, 4-Trichlorobenzene
1, 3, 5-Irichlorobenzene
1, 1, 1-Trichloroethane
1, 1, 2-Trichloroethane
Trichloroethane, NOS
Trichloroethens

1, 1, 1-Trichloropropansa
1, 1, 2-Trichloropropane
1, 2, 2-Irichloropropana
1, 2, 3-Trichloropropans

Uranium & Compounds, NOS

Varsol
Vinyl Chloride

Xylene

Zinc & Compounds, NOS
Zinc Cyanide

Ground Water and
Surface Water
Pathway Values

18
135
18

9
12
18
18
15
15
12
15
15
12
12
12
12
15

}8

12
15

9

18

18
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»

ecology and environment, inc.
195 SUGG ROAD, P.0. BOX D, BUFFALO, NEW YORK 14225, TEL. 716-632-4491, TELEX 91-9183

International Specislists in the Environment
September 25, 1987

Mr. Dean Brown
Town of Niagara Water Department 7105 Lockport Road
Niagara Falls, New York 14305

Dear Mr. Brown:

Recently I spoke with you concerning the use of well water for drinking
water in the Town of Niagara. At that time you stated that two families
were presently using groundwater as a drinking source and that those
wells are located near Witmer and Pennsylvania Roads. You also stated
that no other residences in the Town of Niagara used groundwater for
drinking purposes.

This information that you provided will be used in the preparation

of a Inactive Hazardous Waste Site Phase I report for the New York

State Department of Environmental Conservation (DEC). The DEC requires

that all information contained in the report be fully documented, and

we ask that you sign this document to acknowledge that you have provided

us with this information and that it (with any corrections or qualifications
you may note) 1s correct to the best of your knowledge.

1 certify that I provided the above information to Ecology and Environment,
Inc., and it is correct to the best of my knowledge.

Signature Date

Thank you very much for your assistance in the preparations of this
Phase I report.

Sincerely,

Jon Sundquist

JS/wj

*Mr. Brown did not respond to request for certification.
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Niagara County
Map 14 of 18

Tonawanda West Quadrangle

Wetlands Identification

ieded pajdAdal

Freshwater Wetlands Classification Sheet

December 5, 1984

Code Municipality Clagsification
TU-1 Niagara Town II
TW=3 Niagara Town, City cf Niagara Falls 11
TW-4 Wheatfield, City of North Tousaw,uda TI
TH—6 ‘ Wheatfiecld Iz
TW=24 Wneatfield II
TW=-25 Wheatficld, Ciry of North Tonawanda 11
TH=-26 Wheatfield 1I
TE-1 (formerly TE, TW-1) Wheatfield 1T
TE-15 (formerly TE, TW-15) City of North Tonawanda 11

-'.;—4,-.&‘"
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CONTACT REPORT b

AGENCY : New Yori State Department of Environmental Conservation,
Region 9

ADDRESS : 600 Delaware Ave., Buffalo, NY 14202

PHONE : (716)847-4550

PERSON

CONTACTED : James Snider, Senior Wildlife Biologist

TO : Jon Sundquist

DATE : June 2, 1987

SUBJECT : Critical Wildlife habitats near potential hazardous

waste sites in Niagara County

In preparation of Phase 1 reports on potential hazardous waste sites in New
York for the NYSDEC, information about nearby critical wildlife habitats is
necessary. The following information is provided by Mr. James Snider of the
Bureau of Wildlife, NYSDEC Region 9.

Except for the seasonal appearance of migratory birds, including, possibly
the bald eagle, there are no critical habitats of endangered species within 2

miles of the suspected waste sites listed below:

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

- Dussault Foundries
2 Washburn Street
Lockport, NY

- North Love Canal
Near Cleghorn Drive
Lewiston, NY

- Carborundum Building 82
Buffalo Ave.
Niagara Falls, NY

- Ross Steel Company
4237 Pine Ave.
Niagara Falls, NY

- Frontier Bronze
4870 Packard Rd.
Niagara Falls, NY

- Roblin Steel
101 East Ave.
N. Tonawanda, NY

5-152
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- LaSalle Expressway
Niagara Falls, NY

- Diamond Shamrock
Ohio Ave. .
Lockport, NY

- Town of Lockport Landfill
Canal Road
Lockport, NY

~ Power Authority Road
Lewiston, NY

- b4th Street South
Chevy Place
Niagara Falls, NY

- Walmore Road

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

\,. & 41

Signfture

5-153

recycied paper

recycled paper

[9

c

¢

J

\WQ, 27
e

ecology and environment

erolugy and envieonment

7



REFERENCE NO. 12

5-154



ion, |

Cofpol' at

-y

41y '\*ﬁ
3 "‘
1, YR
AVE
had




o

qHIN - 42T Jrg

C ATy STHO

s ¥ s il dannc 0/
A *t's

| L) by

.E&A\N\

~\I..§d./\.~[

SIS
‘ ..chaw.”hfm.mnv By

IR X p d T eee]
L L T . . AL 1 AR R i
[D4aaiats it e Ra dart it ks N LAt Med ol 4 as BetatHAMG da ~ ey g2 < 4 s



werre

Lokest

Ay

-
- R &
- — — W
- - — e et —_ .
e — e e -
[Xe)
- - i o - - i
e e
[Te]
- - 7
~
f
[
L4
T T R S

recyclad pa




Q‘\O . -
jwo.. o
. Qriwo o e —— B
Z =
Qn\D = = f
.. ?W‘ o e o e s .l}: B —
Qna\uﬁ ;!.Ma- -
b - e
o2 —
T el® . ,
o




1 .- . R

!
|

i
{
!
1
i

e AV, YW e

I
|
|
™
o
\
x
~
\
D
!
E
|
A lllld cuyicogaleit

s \Et\:é.

PR —w - et s e v e o —— > —— —— . 9
|
o




© o st 9t s i 1oy Sy gm0

o6 0

Qeee

5‘&

Trvor

ASELEERL

PboLOOOOLOOOLOOG

[
— — —_ EUUEPPRIPEIDRSIS P S Y e B s e ¢ e e s

— —— —— ——— e = = B C
e
—t
e e e e e e i e
w0

1

- | S
1
$




3S S R Sperber JL”
broS il iy T YA s ob
MN\\NW\)N\w%X\\\ &/ .\JU\N»\,\ ~h\,~\tU e

..._.A poesed ap HE TRy Qfz/

?‘i ?33

I
PO Y

3
'\k

ALLELS

SERES!

T3
.,t

=\

RREERES

Tttt T z
£
- 4
>
- - "~
A
. £
. -
- X
- — — —— s 92 N S
i
]
Ly s e
K
s
— e e
AY
.
@
Q
— J e —
a
°
o
3]
>
N
®
®
A
.




REFERENCE NO. 13

5-162



- GSC-TRB705

DRAFT
GRAPHICAL EXPOSURE MODELING SYSTEM
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USER'S GUIDE

VOLUME 1. CORE MANUAL

Prepared for:

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES
EXPOSURE EVALUATION DIVISION .
" . Task No. 3-2- - . .-
Contract No. 68023970
Project Officer: Russell Kinerson
Task Manager: Loren Hall

Prepared by:

GENERAL SCIEXCES CORPORATION
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CONTACT REPORT

Telephone
AGENCY: Niagara County Water Department
ADDRESS:
TELEPHONE: 434-8835
PERSON
CONTACTED: Jon Burmaster
TO: J. Sundquist

- -FROM: D. Sutton @Qﬁ( )

DATE: 7/24/87
SUBJECT: Niagara County Water Intakes
xc:

Mr. Burmaster stated that:

The Niagara County water intake is between Buckhorn Island Stak Park
and Navy Island. This intake draws primarily from the Chippawa Channel
of the Niagara River.

The City of Niagara Falls has two intakes:
1. The east branch of the Niagara River; this is the larger of the

two, but was shut down by the NYS department of Health due to contammination.

2. Between Navy Island and Buckhorn Island State Park, this intake

draws from the west (Chippawa) channel of the Niagara River.

bg -
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514 NEW YORK

1 Lewishon to earry forward their work in
asama and dance with local children. Multiple
publiciprivate: N1iL.

NIAGARA COUNTY |

Lewiston. FRONTIER HOUSE, 460 Center St.,
1824-1826. Stone, 3 1/2 stories, rectungular;
gabled rool with stepped gables, paired chim-
neys, and bulustrade; off-center and center en-
trances, fullewidth {ront porch with hipped
roof, regular fenestration, oval windows in gu.
bles; N kitchen wings. Federal elements. Built
as » lavern for Joshua Fairbanks and Benjamin
and Saomue! Barton, local prominent business.

men. Privaie.

Lewiston. LEWISTON MOUND, Lewiston
State Park, Hopewellian alfinities (c. 160).
Oval burial mound. Partially investigated.
County.

Lewiston vicinity,. LEWISTON PORTAGE
LANDING SITE, Prehistoric=-19th C.. Gently
sloping ravine leading from river remains of
path used by travelers lo avoid Niagara Falls.
Archeological explorations yielded artilacts
from Indian to British occupation, indicating
this was a heavily used access point to a vital
overland route. State.

Lockport. LOWERTOWN HISTORIC DIS.
TRICT, Roughly bounded by Erie Canul and
New York Central RR., {9th-20th C.. Primari.
esidentinl district, with some religious and
wercind buildings nud warchouses: fucing
the canal nre 2 1/2-stury brick and stune re.
sidences with Greek Revival vad ltnlianate ele-
ments built in the {R30's; olf the cnnal are 1-2.
story [rame structures with additions and
modern siding built mid-19th C. and some
stone structures: notable are the Gothic Revival
former Christ Episcopal Church (1854) and the
ltalianate Vine Street School (1864). Syste-
matic development of the village began after
canal opened; district was Lockport's social,
.commercial, and industrial center,
1830°s~1860"s, Multiple public/private: Hass.

Lockport. MOORE, BENJAMIN C.,, MILL
(LOCKPORT CITY HALL; HOLLY WATER
WORKS) , Pine St. on the Erie Canal, {864.
Coursed rubble, 2 1/2 stories over basement on
sloping site, rapezoidal shape, hipped roof sec-
lions with cross gables, interior chimney; front
center-entrance with transom and pediment on
pilasters, triple round arched windows in ga-.
bles, rock-faced stone lintels and sills, ashiar
quoins; interior altered; rear 2.story addition
1893. Built as a flour mill, converted ¢. 1885 to
a water pumping plant; adapted as city hall
1893; one of [ew survivors of 25 industrial
‘buildings once clustered along this section of
Erie Canal. Municipal,

Niagara Fails,. DEYEAUX SCHOOL COM-
PLEX, 2900 Lewiston Rd., 1855~-1888. Educa.
tional compiex; contains 3 counnected struc-
“es-Van Rensselser Hall (1855~-1857). Pat-
on MHall (1866), and Munro Haill (188R);
—ud outbuildings-barn, shed, and gymnasium.

*Niagara Falls.

Gothlc Revival elements. Founded by Judge

Samuel DeVenux os an Episcopal school for
poor and orphaned boys: later became a
prominent preparatory school; closed, 1971,
Private,

Ningaen  Falls, NIACGARA FALLS PUBLIC
LIBRARY, 1022 Main St.. 1902-1904, k. E.
Joralemon, architect. Stone, yellow brick: 1
story, rectangular with semiclliptical rear how,
flnt roul with purupet, slightly projecting center
entrunce huy with pedimented double donrway,
pedimented windows, string courses; fine interi.
or detail intact. Neo-Classical Revival elements,
One of many public libraries endowed by An-
drew Carnegie. Public,

NIAGARA * RESERYATION,
18835, Includes the falls, Goat Island and other
islets, paths, and an obsetrvation tower. lIn
establishing a reservation of over 400 acres,
New York became the first s1ate to use eminent
domain powers to acquire land for aesthetic
purposes. Srafe: NitL.

Niagara Falls. SIHIREDDED WHEAT OFFICE
BUILDING, 430 Bullalo Ave., 1900. Sieel
frame, brick: S stories, rectangular, flat roof,
center entrance, 5 paired window bays, seg-
mental arched - busement windows, wide
parapet: interior featured 4th-Noor auditorium
and Sth-floor caleteria; doubled glazed win.
dows, Commercial style. Administrative office
building ol original Shredded Wheat factory
complex, developed by Henty D. Perky.
Private. .

Ningarn Fulls, US, CUSTOMUHOUSE, 2245
Whirlpoat St., 1863, Stone, 2 12 stodies,
square, hipped roof, arched window and duoor
openings on W [lacade; built Into railroad em.
bankment, § side upens onio railroad tracks;
tenuvated, 1928, Continues 10 serve as customs
olfice for trains {rom Canada. Private: nass.

Niagara Falls. WIHTNEY MANSION, 335 Buf-
falo Ave., 1849-1851. Limestone, 2 1/2 stories,
L.shaped, intersecting gabled ruol sections;
original section has off-centler enitance with
full-width lonic portico; 19th C. side addition
has {ront bay window and gabled durmer with 3
round arched windows. Greek Revival. Built
according to 1830°s design by Solun Whitney,
son of Gen. Parkhurst Whitney, village founder
and prominent hotel and tavern owner. Private.

Youngstown vicinity. OLD) FORT NIAGARA,

N of Youngstown on NY 18, 1678, Complex af

stone buildings bounded by stune walls,
earthwurks, and a maat; restored. Original fort
built in 1678; altered 1725-1726 and
1750-1759. Heid alternately by French, British,
and Americans in struggle for control of con.
tinent: strategically located in commanding the
Great Lakes from Lake Erie to Ontario and in
covering appsoaches to western NY. Siate:

NIL.
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Boonville. ERWIN LIBRARY AND PR,
HOUSE, 104 and 106 Schuyler St., IR0, C. 4.
Vivign (Erwin Libeary): 1875, J. B. Lathiop
(Peatt House). BErwin  Library: Hmestone, |
story, gobled and hipped rools; square tower
with pyromidal roof containg recessed arched
entrance. Romanesyue. Peatt House: brick, 1
sfories, mansard roof with dormers and central
tower crowned with iron cresting and  <pire,
aormnte bencketed cornices and metal lintels;
original interiur- wull coverings, fixtures, and
woodwork. Second Empire. Private.

Boonville.  FIVE LOCK COMBINFE  AND
LOCKS 37 AND M4, BLACK RIVER CANAL
PARK) , NY d6,
19th-20th C.. Section of the ahandoned Ulack
River Canal (built mid-19th C.) running
through rugped terrain of Boonville Garge:
contains lucks 37 and I8 and a S-lock combine
(locke 39-43); canal was 42° deep: locks, 90°
by 15°, which accommodate 70.taon hoats, were
built 1R95~early 190U's. Canal huilt to connect
Black River Valley to Erie Canal provided
water supply for Erie Canal, allowed expansion
of valley's lumbering industry, and [ustered
growth of lowns. Starc/county: HAER,

Cliston. HAMILTON COLLEGE CHAPFL,
Hamilton  College  campus, 1827, Philip
Houker, architect, Coutsed rubble, 3 sturics,
rectanpular, low pitched ronl, inlerior chimney,
muodillion comice, front and rear parapet; ftonl

slipltly projecting 4.story clock tower with 7

stage  {rame  bellry <2 stories,  ench wi
eolumns aml entahlature, surmounted hy ve.
togonal cupoby; ltont cemter double.dour en-
trance with round arched  window  abuyee,
flanked by tall round asched windows, hlind
decorative frame panels: limestone  ashiar
quuins, lintels, and sills; side elevatione with 3
tiers of windows: apse added 1897; interior al-
tered. Federal: Multipurpose  classroom  and
chapel building designed by Philip Hooker;
unusual J.story interior plan atiributed to Juhn
H. Lothrop, a trustee. 'rivate.

Clinton. ROOT, ELINU, HOQUSF, 101 College
Hill Rd., 1817, Frame, claphyneding: 2 stories,
irrcguiar shape, gabled roof, interior chimneys,
pedimented arched portico, off-center entrance
with semiclliptical fanlight and <ide lighs, 2-
stury pilasters dividing bays in fluch-sided main
facade. pcdimented rear porch; side additions;
testored, 1901's. Federal. Home of Elibu Root,
U.S. Secretary of War lurgely credited with
cunceptual foundation foe 20th C. develupment
uf Americon Army, Secretary of State, US.
senator, and winuner of 1912 Nobel Peace Prize.
Private; not aceessible to the public: nut,

Rome. ARSENAL HHOUSE, S14 W. Dominick
St.. c. 1RIJ-IRI4. Brick, 2 1/2 stories, rectan.
gular, gabled toul, pairs of bridged interior emd
chimneys above cingle gable steps, centeal peidic
mented gable with elliptical window, 2 vertical
elliptical windows in gabled end< helweer
chimneys, stone cille amd lintels; biter fron,
puich with large moditlion blucks, chamlered
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ecology and environment, inc.
195 SUGG ROAD, P.0. BOX D, BUFFALO, NEW YORK 14225, TEL. 716-632-4491, TELEX 91-9183

international Specialists in the Environment

October 2, 1987

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

Dear Mr. Hopkins: °

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

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

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

this document to acknowledge that you have provided this information

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

Ross Steel

1) No hazardous waste is expected to be on site. i

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

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

4) The drinking water intakes are upstream of site.

Dussault Foundry

-

1) There is no use of groundwater within 3 miles of site. N
2) The surface water within 3 miles downstream of site is used for { ﬁj>)
recreation (Erie Canal). :

Town of Lockport Landfill

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

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

3) The drinking water intakes are located in the Niagara River{ 1)
located upstream of this site.
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Mr. Michael Hopkins
October 2, 1987
Page Two

SKW Landfill

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

2) Groundwater is used within a 3 mile radius of this site for 3
drinking water. '

3) The surface water downstream (Niagara River) is used for recreation
(Maid of Mist, fishing). .

* * Diamond Shamrock

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

Roblin Street

1) There is no use of groundwater withiﬁ a 3 mile radius of this site,
drinking or irrigationm.

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

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

Frontier Bronze

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

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

Walmore Road

1) The well on site is used for irrigatiom. 15
2) Approximately 1l acre of area is irrigated by this groundwater well.
3) There is no use of surface water 3 miles downstream of this site.

New York Power Authority Road Site

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

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

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

o Dussault Foundry - Washburn Street, Lockport.

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

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

recycled paper ecology and environment
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Mr. Michael Hopkins
Qctober 2, 1987
Page Three

o Electro Minerals, U.S., Inc., (formerly Carobrundum Bldg. #82),
Buffalo Avenue, City of Niagara Falls.

o Ross Steel Co. - Pine Avenue, Niagara Falls (now the site of the
New York Power Authority water intake conduit right-of-way).

o Roblin Steel Company = Oliver Street, North Tonawanda.

o LaSalle Expressway - specifically near Love Canal.

o Diamond Shamrock, now Occidental Petroleum Corp., Ohio Street,
Lockport, New York. '

o Town of Lockport Landfill - East Canal Street, Lockport, New York.

o Power Authority Road Site -~ New Road, Lewiston, New York (across
from Hyde Park Landfill).

0 64 Street South (owned by Russo Chevrolet) - 64th and Niagara Falls
Blvd., Niagara Falls.

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

I certify that I provided the above information to Ecology and
Environ ent, ., and It is cgrrect to,thfe best of my knowledge.

S5edj ad n: wtaen’s provide
%&é} 10/ 25>

Signature g Date

Please find maps enclosed to assist you in locating these sites. If
you have any questions regarding the above, please contact me at 633-9881.

Thank you very much for your time and assistance in our ongoing investigation:

Sincerely,

Dennis Sutton

olo
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POTENTI1IAL HAZA
S| E NSPE

IDENTIFICATION

! RDOUS
EPA T l CTI1ON

NY

PART 1 = SITE.LOCATION AND INSPECTlON_lNFORMATION

01 State

02 Site Number
9320858 -

It, SITE NAME AND LOCATION

01 Site Name (Legal, common, or descriptive name of site)
64th Street South

02 Street, Route No., or Specific Location ldentifier
Pine Ave,, Girard Ave,, 62nd St., Chevy Place

Mark Cotter

Environmental Scientist E&E

© 03 City 04 State | 05 Zip | 06 County 07 County | 08 Cong.
Code Code Dist.
Niagara Falls NY 14304 Niagara 063 NYBb
09 Coordinates 10 Type of Ownership (Check one)
Latitude Longitude [X] A, Private . | | B. Federal [ ] C. State [ 1 D. County
43°05'4 6.4 78 59"19,1" [ 1 E, Municipal [ | F, Other [ 1 G. Unknown
A1, INSPECTION INFORMATION
01 Date of Inspection |02 Site Status 03 Years of Operation
[ 1 Active
6 /12 [/ 87 1950 & Early 1960's [X] Unknown
Month Day Year (X] lnactive Beginning Year Ending Year
04 Agency Performing Inspection (Check all that apply)
{1 A, EPA { ] Bs EPA Contractor { 1 C, Municipal | 1 D, Municipal Contractor
{Name of Firm) ame of Firm
[ | E. State [X] F, State Contractor Ecol. & Envir, [ | G. Other
ame of Firm (Specifty)
05 Chief Inspector 06 Title 07 Organization 08 Telephone No.
Dennis Sutton Beologist E&E (716) 684-8060
09 Other Inspectors 10 Title 11 Organization 12 Telephone No,

(716) 684-8060

( )

( )

( )

( )

13 Site Representatives Interviewed 14 Title 15 Address 16 Telephone No,
None ( )
« )
( )
- «C
( )
17 Access Gained By (Check one) 18 Time of Inspection 19 Weather Conditlons
[X] Permission
{ | Warrant 12:00 Overcast, 60's, humid, winds 10-15 mph

IV, INFORMATION AVAILABLE FROM
01 Contact 02 of (Agency/Organlzaflon) 03 Telephone No,
Walter E. Demick NYSDEC (518) 457-9538
04 Person Responsible for Site lnspection Form | 05 Agency |06 Organization | 07 Telephone No. 08 Date
6 /20 / 87
M, Farrell NA E&E (716) 684-8060 | Month Day  Year
EPA Form 2070-13 (7-81) D1628

recycled paper ccology and environment
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SPECT!
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N REPOLT

PART 2 - WASTE INFORMATION

NY

01 State

02 Site Numbe-~
9320858

.

WASTE STATES, QUANTITIES, AND CHARACTERISTICS

- 01 Physical States 02 Waste Quantity at Site 03 Waste Characteristics (Check ali t
(Check all that apply) {(Measure of waste quanti- apply)
tles must be Independent)
[ 1A, Toxic [ 1 H, Ignitable
[X] A, Solid [ 1E. Slurry Tons 0.04 1 18, Corrosive [ 11, Highly volatile
[ 1 B. Powder, Fines [ ] F, Liquid Cublc Yards [ 1C. Radioactive [ ] J. Explosive
[ 1 C. Sludge [ 1G. Gas No. of Drums l 1 D. Persistent { ] K, Reactive
I 1 D, Other [ 1E. Soluble [ } L. Incompatible
(Specl fy) { 1 F, Infectious [X] M, Not applicable
[ 1 G, Flammable
111, WASTE TYPE
Category Substance Name 01 Gross Amount | 02 Unit of Measure | 03 Comments <
SLU Sludge
OLwW Olily waste
SsOL Solvents
esD Pesticlides V
oce Other organic chemicals
10C Inorganic chemicais 40,000 yd3 Estimate of waste disposal amount
ACD Acids
BAS Bases
MES Heavy Metals
IV. HAZARDOUS SUBSTANCES (See Appendix for most frequently cited CAS Numbers)
01 Category 02 Substance Name 03 CAS Number | 04 Storage/Disposal 05 Concentration | 06 Measure or
Method Concentration
OoLw Phenanthrene 85-01-8 N.A, Approx, | ppm
OLW Fluoranthene 206-44-0 N.A. Approx, | ppm
OLwW Pyrene 129-00-0 N.A. Approx, | ppm
oLy Benzo(b)anthracene 56~55-3 NL.A, Approx, | ppm
OLW Chrysene 218-01-4 N.A, Approx. | ppm
OLwW Benzo(b)fluoranthene 205-99-2 N.A. Approx, | ppm
OLW Benzo(k) fluoranthene 207-08-9 N.A. Approx, | ppm .
oLw Benzo(alpyrene 50-32-8 N.A. Approx. 1 ppm
OLW Indeno(1,2,3-cd)pyrene 193-39-5 N.A. Approx, 1 ppm
OLW Benzo(ghl)perylene 191-24-2 N.A, Approx. 1 ppm -
OoLW Dibenzo(a,h)anthracene 53-70-3 N.A. Approx, | ppm
Bis(2-Ethylhexyl)
OLW phthalate 117-81-7 N.A, Approx, 1 ppm
Y. FEEDSTOCKS (See Appendix for CAS Numbers)
Category 01 Feedstock Name 02 CAS Number | Category 01 Feedstock Name 02 CAS Number
Vl. SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports)

10

Site Inspection

2. Myers, Nell, NUS Corporation, Sept. 5, 1985, letter +o Dlana Messina, USEPA, Region 1!

5-176
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. IDENTIFICATION

POTENTIAL HAZARDOUS WASTE SITE
SITE _INSPECT!ION REPO R.T 01 State 02 Site Number
NY 9320858
PART'B -~ DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
It., HAZARDOUS CONDITIONS AND INCIDENTS
0t [ ] A, Groundwater Contamination 02 [ | Observed (Date ) [ 1 Potential 1. ] Alleged

03 Population Potentially Affected

None reported.

04 Narrative Description:

01 | ] B, Surface Water Contamination
03 Population Potentially Affected

No potential exists and none reported.

02 [ 1 Observed (Date
04 Narrative Description:

[ 1 Potential [ 1 Alleged

01 [X] C. Contamination of Air
03 Population Potentially Affected

02 (X] Observed (Date
04 Narrative Description:

NUS FIT detected organic vapor releases during augering operations.

0/11/85

)

[ | Potential [ 1 Alleged

01 [ ] D. Fire/Explosive Conditions
03 Population Potentially Affected

No potential exists and none reported.

02 [ ] Observed (Date
04 Narrative Description:

{ 1 Potential { | Alleged

01 (X} €, Direct Contact
03 Population Potential ly Affected

Site is open field, unfenced

02 [ | Observed (Date
04 Narrative Description:

Unknown how many people may have walked on site.

[(X] Potential [ 1 Alleged

[X] Potential [ | Alleged

01 (X} F. Contamination of Soil 02 [ | Observed (Date )
03 Area Potentially Affected 10 acres 04 Narrative Description:
cres

Wastes are dumped directiy on the ground,
01 { 1 6. Drinking Water Contamination 02 { ] Observed (Date ) [ ] Potential [ 1 Alleged
03 Population Potentially Affected 04 Narrative Description:

No potential exis+s and none reported,
01 [ ] H, Worker Exposure/injury 02 [ 1 Observed (Date ) { ] Potential [ ] Alleged

03 Workers Potentially Affected

No potential exists and none reported.

04 Narrative Description:

01 [X] 1. Population Exposure/injury
03 Population Potentially Affected

Site is open field, unfenced.

02 [ ] Observed (Date
04 Narrative Description:

{X] Potential [ | Alleged

recycled paper
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. IDENTIFICATION

=
4

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT 01 State 02 Site Numbar
NY 9320858
PART 3 -~ DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
i{. HAZARDOUS CONDITIONS AND INCIDENTS (Cont.)
01 | } J. Damage to Flora 02 [ 1 Observed (Date [ 1 Potential [ | Alleged
04 Narrative Description:
None observed and no potential exists.
01 [ 1 K, Damage to Fauna 02 [ ] Observed (Date [ | Potential- [ ] Alle
04 Narrative Description:
None reported and no potential exists.
01 [ ] L. Contamination of Food Chain 02 [ ] Observed (Date [ 1 Potential [ ] Allened
04 Narrative Description:
None reported and no potential exists.
01 [X] M, Unstable Containment of Wastes 02 [ ] Observed (Date {X] Potential [ ] Alleged
(Spills/Runoff/Standing liquids, Leaking
drums)
03 Population Potentially Affected 2,327 04 Narrative Description:
Wastes deposited directly on ground. Only slag, foundry dust, concrete, wood, and housshold trash
observed. These are all low-mobile wastes, except for leachates from the wastes.
01 | 1 N. Damage to Offsite Property 02 [ ] Observed (Date [ 1 Potential [ ] Alie_ .
04 Narrative Description:
None reported and no potential exists.
01 [ I 0. Contamination of Sewers, Storm Drains, 02 [ ] Observed (Date [ 1 Potential [ ]| Alle :
WWTPs -
04 Narrative Description:
None reported and no potential exlsts.
01 [} P. lllegal/Unauthorized Dumping 02 [ ] Observed (Date [X] Potential [ ] Allenc"
04 Narrative Description: - .
Piles of slag, foundry dust, concrete, wood, and household trash are observed on site. )
05 Description of Any Other Known, Potential, or Alleged Hazards
None., .
111, TOTAL POPULATION POTENTIALLY AFFECTED 2,327 =
IV, COMMENTS ‘
The observed wastes are non~hazardous and pose negligibie threat to the surrounding population. Concen- i
+rations of polycyclic aromatic hydrocarbons are normal background for a developed area.
V. SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports) '

Site inspection.
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: : : : l. IDENTIFICATION
) o POTENTIAL HAZARDOUS WASTE SITE )
. SITE INSPECTION REPORT 01 State 02 Site Nurser
NY 9320858
PART 4 - PERMIT AND DESCRIPTIVE INFORMATION
I1. PERMIT INFORMATION ) .
01 Type of Permit Issued 02 Permlt Number | 03 Date Issued | 04 Expliration Date | 05 Comments
(Check all that apply) :
[ 1 A, NPDES
[ 1B, UIC : N
[ 1C.AIR
I 1 D, RCRA
[ 1 E, RCRA Interim Status
[ 1 F, SPCC Pian
[ ] 6, State (Specify) : .
[ 1 H. Local (Specity)
{ 11, Other (Specify)
iX1 J. None
111, SITE DESCRIPTION
01 Storage Disposal 02 Amount 03 Unit of |04 Treatment 05 Other
(Check all that apply) Measure (Check all that apply)
{ 1 A, Surface Impoundment [ 1A, Inclneration [X] A, Bulldings on
' Site
{ 1B, Piles { } B, Underground Injection
1 1 C. Drums, Above Ground [ 1C, Chemical/Physical
{ 1 D, Tank, Above Ground [ 1D, Biologlcal
[ 1 E. Tank, Below Ground [ ] E. Waste OI! Processing
[IX] F. Landfll} 40,000 cubic yds, l 1 F. Solvent Recovery 06 Area of Site
{ 1 G, Landfarm [ 1 G. Other Recyciing Recovery
[ } H. Open Dump [ 1 H, Other 10" Acres
. (Specity)
[ 11, Other
(Specify)

07 Comments
Although the DEC registry of Inactive hazardous waste disposal sites Indicates that the City of Niagara
Falls operated this landfi]l, the Niagara County Health Department has been unable to substantiate this
claim. Thus this landfill can be considered to be unregulated, Volume estimate Is a very rough estimate
based on site Inspection,

1V, CONTAINMENT

01 Containment of Wastes (Check one)
[ 1 A, Adequate, Secure [ 1 B, Moderate [X] C. Inadequate, Poor [ 1 D. Insecure, Unsound, Dangerous

02 Description of Drums, Diking, Liners, Barriers, etc,
None

V. ACCESSIBILITY

01 Waste Easily Accesslible: [X] Yes { ] No
02 Comments:

Site Is a fleld In a reslidential area

V1. SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports)

Niagara County Health Department Memorandum, August 8, 1986 from Mike Hopkins to Larry Clare

Site 1 cology and environment
New Yo&%y Tgkggﬁgparfmenf of Environmental Conservation, Region 9, otfice of Permits 5-179




POTENTIAL HAZARDOUS
SITE I NSPECTION

PART 5 = WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I« IDEN.FICATION

SITE - -

02 Site Nu .
9320858

0! State
NY

11, DRINKING WATER SUPPLY

01 Type of Drinking Supply . 02 Status 03 Distance to Site
(Check as applicable)
Surface Well Endangered Af fected Monltored A 2 um
Commun ity A, [X] B. [ 1 A. 11 B. [ 1] C. IX]
Non~commun | Ty Do [ 1} D. 1} D. [ 1 Eo 1] Fo I 1 B
111, GROUNDWATER
01 Groundwater Use in Vicinlty (Check one)
[ 1 A, Only Source for (X] B, Drinking (Other sources { 1C. Commerclal, { 1D, Not Usec, -
Drinklng avallable) Industrial, Unuseable
Commercial, !ndustrial, Irrigation
- Irrigation (No other (Limited other
water sources avallable) sources avallable)
02 Population Served by Groundwater 8 03 Distance to Nearest Drinking Water well 3.5 (mi

04 Depth to Groundwater |05 Direction ot Groundwater

Flow of Concern

5 (f+) NW and SW 20 ()

06 Depth to Aquifer

07 Potential Yield |08 Sole Sourc

of Aquifer Aquifer
Unknown (gpd) { ] Yes [X

09 Description of Wells (Inciuding usége, depth, and locatlion relative to population and buildings)

NUS Corporation, an EPA contractor, operates five monltoring wells on site = four In the southeast corner. -

the slte, and one USGS well in the northwest corner of the site.
within four blocks and are also monltored by NUS,

Twenty=three other monitoring wells are

10 Recharge Area 11 Discharge Area
IX] Yes |Comments: Precipltation recharges [ 1 Yes |Comments:
aquifer.
[ 1 No (X} No
IV. SURFACE WATER

01 Surface Water (Check one)

{(X] A, Reservoir Recreation

{ 18, Irrigation Economically {
Drinking Water Source

Important Resources

] C. Commercial, {
Industrial

} D. Not Curre:
Used

02 Affected/Potentlially Affected Bodles of Water
Name:

Niagara River - Tonawanda (East) Channel

Affected Distance to Sii

l 1 (ml

{
[ ] —
{1 i

V. DEMOGRAPHIC AND PROPERTY INFORMATION

01 Total Population Within
One (1) Mile of Site

2,327
No, of Persons

Two (2) Miles of Site

Ao B. 29,281

No. of Persons

c. 72,288

No., of Persons

Three (3) Miles of Site

02 Distance to Nearest Population

(mi)

03 Number of Buiidings Within Two (2) Miles of Site 04 Distance to

10,975

Nearest Off-Site Building

0 (mi)

. 05 Population Within Vicinity of Site (Provide narrative descri
site, e.g., rural, village, densely populated urban area)

There are four two-famlly homes located within the boundaries of +h
the site. There are also homes south and west of the site for seve

ption of nature of population within vicinity

e study area in the southwest portion o,
ral

blocks.
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I. " IDENTIFICATION

POTE T SITE

US WASTE
ON REPORT

NT1AL HAZA
S E P

A 0
INSPE |

o0

| D
T T .
» 01 State 02 Site Number

NY 9320858 .

PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

Vi, . ENVIRONMENTAL INFORMATION

01

Permeability of Unsaturated Zone (Check one)

[ 1A, 1076 - 1078 cm/sec (X1 B. 1074 = 1076 cn/sec 11 C. 1074 - 1073 cm/sec | | D. Greater Than 107> cm/sec

02 Permeabil ity of Bedrock (Check one)

{ ] A.‘!mpermeable [ | B, Relatively Impermeable lX]-C. Relatively Permeable [ | D, Very Permeable

o (Less than 1076 cm/sec) (10~4 - 1075 an/sec) (102 - 104 cn/sec) (Greater than 1072
cm/sec)

03

20 (f+) Unknown (fH) Unknown

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

06 Net Precipitation | 07 One Year 24-Hour Rainfall | 08 Slope
Site Slope | Direction of Site Slope | Terrain Average Slope
5 Gin 2w o3 NA. a g

09 Flood Potential 10

Site is in None Year Floodplain [ 1 Site is on Barrier Island, Coastal High Hazard Area, Riverine

Floodway
11 Distance to Wetlands (5 acre minimum) 12 Distance to Critical Habitat (of Endangered Species)
ESTUARINE OTHER | (mi)

A. NA (mi) B. 0.5 (mi) Endangered Species: None

13 Land Use in Vicinity

Distance to: <
RESIDENTIAL AREAS, NATIONAL/STATE AGRICULTURAL LANDS

COMMERCIAL/ INDUSTRIAL PARKS, FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AG LAND
A, 0 (mi) B. 0 (mi) C. >3 (mi) D. >3 (mi)

Description of Site in Relation to Surrounding Topography

The site is essentially flat, although there are some shallow depressions and mounds on the lot. The
Russo Chevrolet auto dealership-owns a large building on the eastern part of the site. Townhouses are
built on the southwestern portion of the site and businesses are located on site along 61st Street and
Niagara Falls Blvd, The surrounding area is a flat lacustrine plain. Interstate 190 embankment is about
200 feet east of the site, and the CECOS waste management facility Is located about 1,000 yards to the
northe.

Vi1. SOURCES OF INFORMATION (Cite specific references, e.g., state files, sample analysis, reports)

Johnston, R.H., Groundwater in the Niagara Falls Area, New York, 1964, NY Conservation Department,
Bul letin GW=35

Higgins, B.A., et al,, Soil Survey of Niagara County, New York, 1972, USDA Soil Conservation Service

USGS topographical maps, 7.5, Niagara ralls and lonawanda West quadrangles

NYSDEC Region 9, Departments of Wetlands and Wildlife

GEMS Geographical Exposure Modeling System

D162t
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: t. IDENTIFICATION o

POTENTIAL HAZARDOUS WASTE SITE _

SITE INSPECTION REPORT 01 State 02 Site Number

A NY 9320858
PART 6 - SAMPLE AND FIELD INFORMATION
11, SAMPLES TAKEN )
Sample Type 01 Number of 02 Samples Sent to 03 Estimated Dat

Samples Taken Results Availav!

Groundwater

Surface Water

wWaste

Alr

Runoff

Spill

Soli

Yegetation

Other

111, FIELD MEASUREMENTS TAKEN

01 Type 02 Comments.

- , )
C£¥n 8?$Tog;9g No readings over background
vapor analyzer

1V, PHOTOGRAPHS AND MAPS

01 Type [X]1 Ground [ | Aerlal 02 In Custody of E & E, Buffalo, New York
(Name of organization or Individual)

03 Maps 04 Location of Maps

{X] Yes E & E, Buffalo, New York
{ 1 No

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

None

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

Site Inspection
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PART 7 - OWNER INFORMATION

01 State | 0
NY

2 Site Number
9320858

I1. CURRENT OWNER(S)

PARENT COMPANY (if applicable)

"01 Name 02 D+B Number 08 Name 09 D+B Number
Russo Chevrolet

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

05 Clty 06 State { 07 Zlp Code 12 City 13 State | 14 Zip Code
Niagara Falls NY

0! Name 02 D+8 Number 08 Name 09 D+8 Number
Sam Russo

§3 Street Address (P.0. Box, RFD #, etc.) |04 SIC Code 10 Street Address (P,0., Box, RFD #, etc,) | 11 SiC Code
Chevy Place

05 City 06 State | 07 Z1p Code 12 Clty 13 State | 14 Zip Code
Nlagara Falls NY

01 Name 02 D+B Number 08 Name 09 D+B Number
Rose Ann E, Spalling

03 Street Address (P,0. Box, RFD #, etc.) | 04 SIC Code 10 Street Address (P,0, Box, RFD #, etc.) { i1 SIC Code'
61st Street

05 Clty 06 State | 07 Zip Code 12 Clity 13 State | 14 Zip Code
Niagara Falls NY

01 Name 02 D+B Number 08 Name 09 D+8 Number
Wallace and Betty Blake

03 Street Address (P.0. Box, RFD #, etc,) |04 SIC Code |10 Street Address (P.0. Box, RFD #, etc.) | 11 SIC Code
61st Street

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

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

: H.S. Mye Lumber Corp.

03 Street Address (P.0, Box, RFD #, etc,) | 04 SIC Code 03 Street Address (P.0., Box, RFD #, etc.) | 04 SIC Code
61st Street

05 City 06 State | 07 Zip Code 05 City 06 State | 07 Zip Code
Nlagara Falls NY

01 Name 02 D48 Number 01 Name 02 D+B Number
Oldsway Auto Leasing, Inc.

03 Street Address (P.O. Box, RFD #, etc.,) 104 SIC Code 03 Street Address (P.0, Box, RFD #, etc,) | 04 SIC Code
61st Street

05 City 06 State | 07 Zip Code 05 City 06 State {07 Zip Code
Niagara falls NY

1.

PREYIQOUS OWNER(S) (List most recent first)

1V, REALTY OWNER(S}) (If

first

applicable,

list most recent

01 Name

02 D+B Number

01 Name

02 D+B Number

03 Street Address (P.0. Box, RFD #, etc.) |04 SIC Code |03 Street Address (P,0. Box, RFD #, etc.) |04 SIC Code
05 Clty 06 State { 07 Zip Code 05 City 06 State | 07 Zip Code
V. SOURCES OF INFORMATION (Cite speclfic references, e.g., state files, sample analysis, reports)

Draft Profile Report, 64th Street South, Paul Dicky, Nlagara County Health Department

recycled paper
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AL HAZARDOUS
E INSPEC I ON

- O

PART 8 - OPERATOR INFORMATION

l. IDENTIFICATION

01 State
NY

02 Site Nu
93208°™

11, CURRENT OPERATOR (Provide if different from owner)

OPERATOR'S PARENT COMPANY (If applicable)

01 Name 02 D+B Number 10 Name 11 D+B Number
None

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

05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Co

08 Years of Operation

09 Name Qf Owner

PREVIOUS OPERATOR(s) (List most recent first;
provide only if different from owner)

PREVIOUS OPERATORS! PARENT COMPANIES (1f applicable)

01 Name 02 D+B Number 10 Name 11 D+B Number
Unknown

03 Street Address (P.0O. Box, RFD #, etc.) | 04 SIC Code 12 Street Address (P.0, Box, RFD #, etc.) | 13 SIC C
05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Co"~
08 Years of Operation | 09 Name of Owner During This

Period
01 Name 02 D+B Number 10 Name 11 D+B Number
03 Street Address (P.0. Box, RFD #, etc.) | 04 SIC Code 12 Street Address (P.0. Box, RFD #, etc.) { 13 SIC G
05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Co
08 Ysars of Operation | 09 Name of Owner During This

Period
01 Name 02 D+B Number 10 Name 11 D+B Number
03 Street Address (P,0, Box, RFD #, etc.) | 04 SIC Code 12 Street Address (P.,0, Box, RFD #, etc.) | 13 SIC C
05 City 06 State | 07 Zip Code 14 City 15 State | 16 Zip Co

08 Years of Operation

09 Name of Owner During This
Period

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

No current operations
No previous operators registered

5-184
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o I.. IDENTIFICATION
POTENTI! AL HAZARD O us WASTE SITE -
SITE INSPECTION REPORT 01 State 02 Site Number
NY 9320858
PART 9 - GENERATOR/TRANSPORTER INFORMATION
Ile ON=-SITE GENERATOR .
01 Name - ’ ‘1 02 D+ Number
None

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

05 City 06 State | 07 Z1p Code

.|!1. OFF-SITE GENERATOR(S)

01 Name 02 DB Number. 01 Name 02 D+8 Number
None ’

03 Street Address (P,0, Box, RFD #, etc.) 104 SIC Code 03 Street Address (P,0, Box, RFD #, etc.) | 04 SiC Code

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

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

03 Street Address (P,0., Box, RFD #, eTE.) 04 SIC Code 03 Street Address (P,0, Box, RFD #, éfc.) 04 SIC Code

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

1V, TRANSPORTER(S)

01 Name 02 DB Number 01 Name

None

02 D48 Number

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

05 City 06 State [ 07 Zip Code 05 City 06 State | 07 Z1p Code

01 Name 02 D48 Number 01 Name 02 D+8 Number

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

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

V. SOURCES OF INFORMATION (Cite speciflc references, 8.9., state files, sample analysis, reports)

Site Inspections

D162t
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: ) l. [IDENT “ICATION
POTENTIAL HAZARDOUS WASTE SITE ’
SITE INSPECTION REPORT 01 State 02 Site Nur -
NY 9320858
PART 10 - PAST RESPONSE ACTIVITIES
11, PAST RESPONSE ACTIVITIES
01 [ ] A, Water Supply Closed 02 Date 03 Agency
04 Description:
None reported
01 [ ] B. Temporary Water Supply Provided 02 Date 03 Agency
04 Description:
None reported
01 | 1 C, Permanent Water Supply Provided 02 Date 03 Agency
04 Description:
None reported
01 1 1D, Spilled Material Removed 02 Date 03 Agency
04 Description:
None reported
01 | 1 E, Contaminated Soll Removed 02 Date 03 Agency
04 Description:
None reported
01 | 1 F. Waste Repackaged 02 Date 03 Agency
04 Description:
None reported
01 [ ] G. Waste Disposed Elsewhere 02 Date 03 Agency
04 Description:
None reported
01 IX] H, On Site Burial 02 Date 03 Agency
04 Description:
Some disposed waste may now be covered by other wastes or fill
01t [ }J 1, In Situ Chemical Treatment 02 Date 03 Agency
04 Description:
None reported
01 [ 1 J, In Situ Blologlical Treatment 02 Date 03 Agency
04 Description:
None reported
0t [ ] K, In Situ Physlical Treatment 02 Date 03 Agency
04 Description:
None reported
01 [ 1 L. Encapsulation 02 Date 03 Agency
04 Description:
None reported
01 I ] M. Emergency Waste Treatment 02 Date 03 Agency
04 Description:
None reported
01 [ ] N, Cutoff Walls 02 Date 03 Agency
04 Description:
None reported
01 | 1 0. Emergency Diking/Surface Water Diversion 02 Date 03 Agency
04 Description:
None reported
01 [ 1 P, Cutotf Trenches/Sump 02 Date 03 Agency
04 Description:
None reported
01 [ 1 Q. Subsurface Cutoff Wall 02 Date 03 Agency T__
04 Description:
None reported
Dio
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’ : I, JIDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE ]
St{TE INSPECTION REPORT 01 State 02 'Site Number
NY 9320858
PART 10 - PAST RESPONSE ACTIVITIES ,
1l. PAST RESPONSE ACTIVITIES (Cont.)
01 | 1 R, Barrler Walls Constructed 02 Date 03 Agency
04 Description:
None reported
01 [ 1 S. Capping/Covering 02 Date 03 Agency
04 Description:
None reported
01 [ ] T. Bulk Tankage Repalred 02 Date 03 Agency
04 Description:
None reported
01 [ 1 U, Grout Curtain Constructed 02 Date 03 Agency
04 Description:
Non reported
01t [ ] ¥V, Bottom Sealed 02 Date 03 Agency
04 Description:
None reported
01 [ 1 W. Gas Control ’ 02 Date 03 Agency
04 Description:
None reported
01 [ ] X, Fire Control 02 Date 03 Agency
04 Description:
None reported
01 1 1 Y, Leachate Treatment 02 Date 03 Agency
04 Description:
None reported
01 [ 1 Z. Area Evacuated 02 Date 03 Agency
04 Description:
None reported
01 [ 1 1, Access to Site Restricted 02 Date 03 Agency
04 Description:
None reported
01 [ 1 2, Population Relocated 02 Date 03 Agency
04 Description:
None reported
01 [ 1 3. Other Remedial Activities 02 Date 03 Agency

04 Description:

None reported

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

NYSDEC Reglon 9 files
NCHD files

D162¢
recycled paper ecology and environment
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HA Z RDOUS WASTE
NSPECTION REPORT

PART 11 - ENFORCEMENT INFORMATION

SITE

1. " IDENTIFICATION o

01 State
NY

02 Site Numbe
9320858

11. ENFORCEMENT INFORMATION

01 Past Regulatory/Enforcement Action [ 1 Yes IX1 No

02 Description of Federal, State, Local Requlatory/Enforcement Action

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

NYSDEC Reglon 9 enforcement
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6. ASSESSMENT OF DATA ADEQUACY AND RECOMMENDATIONS

Extensive -soil and groundwater sampling has been performed at the
site by NUS. The 25 monitoring wells both on and off site and the 25
on-site biased soil samples are adequate to document contamination at
this site (NUS 1986). Because PAHs and pesticides were found at the
site, a Phase Il investigation including continued monitoring of the
groundwater wells is recommended to determine the extent of contamina-
tions and the pathways of migration.

6-1
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ecology and environment, Ince

PHOTOGRAPHIC RECORD

nt: New York State Department of Environmental Conservation E & E Job No,: ND2031

ra: Make Olympus OM=10 SN: 2387486 -

Photographer: Dennis Sutton
- Date/Time: 6/12/87, 12:05

Lens: Type:

SN:
Frame No,: 12
Comments*: View of slte

tooking north from Girard

Street,

Photographer: Dennls Sutton
Date/Time: 6/12/87, 12:09

Lens: Type:

SN:
Frame No.: 13
Commants*: Visible slag

onsite in southwest corner,

*Comments to Include location

D1628



ecology and environment, inc,

PHOTOGRAPHIC RECORD

Client: New York State Department of Environmental Conservation E & E Job No.: ND2031

Camera: Make Olympus OM=-10 SN: 2387486

Photographer: Dennis Sutton
Date/TIme: 6/12/87, 12:20

Lens: Type:

SN:

Frame No.: 14

Comments¥*: Slag pile

observed in southwest

corner of slte,

Photographer: Dennis Sytton
Date/Time: 6/12/87, 12:25

Lens: Type:

SN:
Frame No,: 15
Comments*: Slag and foundry

sand found in southwest

corner of site,

*Comments to Inciude location

A-3 D1628
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47-15-11 (10/83)

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DIVISION OF SOLID AND HAZARDOUS WASTE
INACTIVE HAZARDOUS WASTE
01SPOSAL SITE REPORT

Priority Code: i 2a Site Code: 9320858
Name of Site: 64th Street South Region: 9
Street Address: Chevy Place between Pine Avenue and Girard Avenue
Town/City: Niagara Falls County: Niagara
Name of Current Owner of Site: Several owners
Address of Current Owner of Site: Several owners
Type of Site: { I.Open Dump { | Structure [ 1 Lagoon
{ X 1 Landfill { } Treatment Pond
Estimated Size: 10 acre(s)

Site Description:

This area includes 10 acres on the south of Niagara Falls Boulevard., Prior to
jandfilling, this area was farmland. It was used as a landfill during the 1950s
and possibly the 1960s. UDomestic and commercial wastes are suspected to be the
principal wastes, aithough some industrial dumping occurred also, During 1985,
EPA contractors conducted a boring/sampling program at this site. Polycyclic
aromatic hydrocarbons were found at concentrations typical of developed areas.
Phthalates and pesticides were found but were judged not fo pose a threat by the
New York State Department of Health.

Hazardous Waste Disposed: t | Confirmed [ X 1 Suspected
Type and Quantity of Hazardous Wastes Disposed:

Type Quantit
(Pounds, Drums, lons, Gallons)

None known

B-2 ' Page 1 of 2
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47-15-11 (10/83)

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

I NACTIVE HAZARDOUS WASTE
DISPOSAL SITE REPORT

Priority Code: i 2a Site Code: 9320858
Name of Sifte: 64th Street South Region: 9
Street Address: Chevy Place between Pine Avenue and Girard Avenue
Town/City: Niagara Falls County: Niagara
Name of Current Owner of Site: Several owners
Address of Current Owner of Site: Several owners
Type of Site: [ 1 Open Dump [ ] Structure { } Lagoon
{ X ] Landfill [ ] Treatment Pond
Estimated Size: 10 acre(s)

Site Description:

This area includes 10 acres on the south of Niagara Falis Boulevard, Prior to
landfililing, this area was farmland, It was used as a landfill during The 1950s
and possibly the 1960s., Domestic and commercial wasTes are suspected To be the
principal wastes, although some industrial dumping occurred also. During 1985,
EPA contractors conducted a boring/sampling program at this site. Polycyclic
aromatic hydrocarbons were found at concentrations fypical of developed areas.
Phthalates and pesticides were found but were judged not to pose a threat by the
New York State Department of Health.

Hazardous Waste Disposed: { } Confirmed [ X 1 Suspected
Type and Quantity of Hazardous Wastes Disposed:

TXEE Quantit
(Pounds, Drums, lons, Gallons)

None known

B-2 Page 1 of 2



Time Period Site was Used for Hazardous wWaste Disposal:

, 19 50 To early , 19 60s
Owner{s) During Period of Use: Unknown
Site Operator During Perlod of Use: Unknown
Address of Site Operator: NA
Anatytical Data Available: | I Alr { | Surface water { X | Groundwater
[ X | Sotl { | Sediment { ] None
Contravention of Standards: | I Groundwater { } Drinking Water
{ | Surface wWater [ 1 Alr
Soil Type: Odessa ~ Lakemont - Ovid Assoclation
Depth to Groundwater Table: 18 feet
Legal Action: Type: None { ] State { | Federal
Status: { I In Progress [ ] Completed
Remedial Action: | | Proposed l ] Under Design
{ ] In Progress { I Completed
Nature of Action:
Assessment of Environmental Problems:
Negligible public hazard
Assessment of Heaith Problems:
Neglligiblie public hazard
Person(s) Completing This Form:
NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVAT!ION NEW YORK STATE DEPARTMENT OF HEALTH
Name: Name:
Title: Title:
Name: Name:~
Title: Title:
Date: Date:
Page 2 of 2
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NEW YORK STATE DEPARTMENT OF HEALTH

INTEROFFICE MEMORANDUM

TO: Sandra Stanish
FROM: John Hawley Q& ‘
DATE: November 19, Y985

SUBJECT: 64th Street Dump - South Niagara Falls

I have reviewed the letter report on the above site sent by
N. Myers of NUS Corp. to D. Messina of EPA on September 5, 1985. A
full evaluation of possible public health significance of soil
contamination at such a site requires, first, selection of proper
analytes in the data - gathering phase of the investigation. I do
not know anything about previous history of the site - other than it
is described as a "former disposal area" - or about the basis for
selection of analytes. Although the letter and attached tables do
not provide all the information needed for a full evaluation, the
soil is contaminated above background levels at some places in and
adjacent to the former disposal area. My initial assessment is that
none of the measured contamination levels is high enough to
constitute a health hazard from short-term or even continued exposure
via normal playing activities. However, the site is not recommendec
as a play area for very small children (younger than 3 years old or
so) who sometimes have a tendency to swallow quantities of dirt while
playing. I see no need to fence the area.

Soil samples were analyzed for volatiles, semi-volatiles,
pesticides/PCBs, and inorganics (metals). The only volatiles found
are methylene chloride and acetone, which appear to be the result ot
contamination of samples or equipment during cleaning. The princip:
semi-volatiles found are polycyclic aromatic hydrocarbon
compounds (PAHs), which were found at the surface at every sampling
site. These compounds are very common throughout the environment,
being formed in the combustion of wood, petroleum products and the
like. The levels found at the site are comparable to total PAH
levels found by various investigators in areas such as fields
adjacent to highways (see references). The relative abundance of
individual PAH compounds in the one sample result I examined on this
basis was consistent with that found by Blumer et al (1977) in soil
near a highway in a town in the mountains of Switzerland. At three
sampling sites on the area identified as the former disposal area,
PAHs were found at all depths sampled. At one of these sites
(NYA1-S7), which also was identified as being "in a shallow trench,
the PAH level was six to 50 times greater than at any other site,
although the level was still well within the range found in the other:
studies. The sample location map indicates this site to be between
gas station and Russo Chevrolet. As such it could represent
additional contamination by activities at these places.

c-2
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The other semi-volatile contaminant found is bis
(2-ethylhexyl) phthalate. This is a compound used in a great varie:
of products, including many plastics. It was found in soil five fec«
below the surface at two sampling sites in the former disposal area
(S3,85) as well as in surface soil at one of these locations (S5) a;
off the designated disposal area in a swale (Sl1) and a shallow
depression (S10). This compound has been found to be carcinogenic
an animal biossay; EPA has estimated a human cancer potency based o
accepted extrapolation techniques. Using my estimates for the
lifetime exposure associated with contaminated soil in a residentia:
yard, the highest contamination level found at this site would
correspond to about a one in a billion increased cancer risk if it
were present throughout a residential area. On this basis none of
the bis (2-ethylhexyl) phthlate levels measured appear to represent
significant health risk.

The pesticide compounds, alpha-hexachlorocyclchexane
(a=-HCH) , beta-hexachlorocyclohexane (b-HCH), and endosulfan sulfate
were found in some surface and sub-surface soil samples. [Note: the
report uses the abbreviation BEC, a misnomer for the
hexachlorocyclohexanes.] These levels, too, are well below those
that would represent a public health hazard.

Metallic elements are natural contituents of soil Several
metals were detected in the analysis for inorganic compounds. The
toxicity of metallic compounds often depends on the chemical and
physical properties of the particular compound rather than on the
toxicity of the elemental metal. It is impossible to make such
distinctions on the basis of the present data, however, since only
the metal concentrations are reported in the analysis. I have
compared the individual sample data to elemental composition data f«
eastern U.S. soils (Shacklette and Boerngen, 1984) and to other
samples to detect significant deviations that may indicate
contamination by a metallic compound. The data indicate elevated
levels of zinc, manganese, copper, tin, and possibly chromium at son
locations. Presence at five feet below the surface in the former
disposal area (e.g. site S3) indicates a probable association with
the disposal activity (although, as noted above, I know nothing abot
this purported activity]. Elevated surface concentrations at other
sample locations e.g. site S7) may be indicative of surface run-off
from the street or from automotive repair activities.

A summary of the data at each sample location and a list of
references are attached.

JH:dm
S0039

cc: Dr. N. Kim

Mr. R. Tramontano C-3
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Sample Site NYAl-S1

SUMMARY OF ANALYTICAL RESULTS BY SAMPLE SITE

Methylene chloride - contamination

No other volatiles

Semi-volatiles:
PAHs at surface, 1,000-1,300 ppb; total 7,360 ppb

Metals:

Cr perhaps elevated at surface
Mn perhaps elevated at surface

No pesticides.

Sample Site NYAl-52

Methylene chloride (and acetone) contamination

No other volatiles

No semi-volatiles except PAHs at surface, 700-1,900 ppb; total
11,880 ppb .

No pesticides

No unusual metal levels

sample Site NYAl-S3 (in former disposal area)

Methylene chloride - contamination

No other volatiles

No semi-volatiles except:
PAHs at all depths: up to 1,800 ppb; total 12,820 ppb
Distribution (relative abundance) consistent with that
found by Blumer et al (1977) near a highway

Bis (2-ethylhexyl)phthalate 2,500 ppb at five foot depth

Pesticides:

Metals:

Ba
Cu
Mn
Zn
Tin

a-HCH below detection limit at one foot depth

possibly elevated at five foot
possibly elevated at five foot
possibly elevated at all levels
clearly elevated at five foot
clearly elevated at five foot

c-4
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Sample Site NYAl-S4 (in former disposal area)
Methylene/chloride (and acetone) contamination

No other volatiles

No semi-volatiles except:
PAHs at surface: 400 to 1,900 ppb; total 10,070 ppb

No pesticides

Metals: Mn - possibly elevated at surface
Zn - elevated at surface

Sample Site NYAl-S0 (on filled-in swale, at edge of former disposal
area)
Methylene chloride (and acetone)
No other volatiles
No semi-volatiles except:
PAHs at all depths - but Cgyurf> Coft> Csgt
Surface: 400 to 3,500 ppb; totalgyrf=27,340 ppb

Bis (2-ethylhexyl)phthalate at all levels
C2ft> Csurf = Csft

Pesticides: 23 ppb a-BCHB and 330 ppb b-HCH at surface
Metals: Cu =~ possibly elevated at two foot

Mn - possible elevated at surface
Zn - elevated at all levels, highest at surface

Sample Site NYAl-S6 (trench, edge of former disposal area)

Methylene chloride and acetone
No other volatiles

No semi-volatiles except:
PAHs at surface: up to 730 ppb; total 3,620 ppb

Pesticides: a-HCHE and b-HCH at surface (35-40 ppb) and at five
foot (13-18 ppb)

Metals: nothing exceptional

C-5
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SUMMARY OF ANALYTICAL RESULTS BY SAMPLE SITE

Sample Site NYAl-S7 (trench, edge of former disposal area)
Mehylene chloride and acetone
Trichloroethylene (6.9 ppb) at two feet

Semi-volatiles:
PAHs at surface, two feet and five feet
totals: 173,00 ppb; 8,530 ppb; 890 ppb
surface level is definitely elevated

No pesticides

Metals: Ba - possibly elevated at surface
Mn - possibly elevated at surface, decrease with
depth
Zn - clearly elevated at surface, decrease with
depth

Sample Site NYAl-S8 (next to manhole)
Methylene chloride and acetone
PAHs: total 6,650 ppb
Pesticides: a-BCH, 110 ppb
Metals: Mn - possibly elevated

Zn - possibly elevated

Sample Site NYAl-S9 (swale, former disposal area)
PAHs: total 5,160 ppb
No pesticides

Metals: Cr - elevated (160 ppb)
Mn - possibly elevated

C-6



Sample Site NYAl1-S10 (shallow dépression)

Methylene chloride

PAHs: total 33,260 ppb

Bis (2-ethylhexyl)phthalate 1,800 ppb .
No pesticides

Metals: Cu - elevated

Mn - elevated
Zn - elevated

Sample Site NYAl-Sll (swale)
Mehylene chloride

PAHs: total 11,410 ppb
Bis (2-ethylhexyl)phthalate 1,000 ppb

Pesticides: a-BHC below detection limit
endosulfan sulfate 180 ppb

Metals: Mn - possibly elevated
Zn - possibly elevated

JR:dm
S0040
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DEPARTMENT OF HEALTH & HUMAN SERVICES ' Agency for Toxic Substances
: - and Disease Registry

Memorandum

« May 12, 1986

William Nelson
Public Health Advisor

Health Assessment: Niagara Falls
Groundwater Sampling Results

Mr. Steve Luftig
Deputy Director ,
Emergency & Remedial Responce Division :3:-

I have reviewed the Niagara Falls groundwater sampling results with
several technical experts from the Agency For Toxic Substances and
Disease Registry (ATSDR) at the Centers for Disease Control in

Atlanta, Georgia.

Specifically, we discussed the contaminants Cyanide and Vinyl Chloride
which were discovered at levels of 904 #fg/1 and IOQHg/I respectively

in the middle well cluster. We concluded that since the groundwater

is not utilized for drinking purposes by the residents of the community
that no immediate health threat exists. We further concured on your
plan to do additional monitoring and attempt to locate the source of

the contaminants.

c-8
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ow York State Depariment of Environmantal Conservation
- 7 50 Welf Road, Albany, New Yarx 12233-0091 '

Henry G. Witilgms
Commissioner

MAY 0 g 1966

" JELEX

. Me WiTMam 3. Lidrizzg
Director, Office of Emergency
and Remedial Response
U.S. Environmenta) Protection Agency
Region II
26 Federal Plaza
New York, NY 10275

Dear Mp. L1br1221:

Re: Analytical pasa Precentatien for Partia)
Sampling ¢f the fhase *4 Sroundwater Monitoring
- _Wells for tre irvestisstisn of Potential

Point Seurcas of GrCunCseter Contaminasien
fn Niagara Falls, Kew Vurk - April 25, 1985

Staff of the Civisie:, of Saiid ad Hazardous Waste have raviead the daca
in the above referenced Rprit 25, 1635 ra.ire, received May 2, 1938 from
Mr. Stephen Lufsig, of your ¢ffice,

The locations angd Tew levels of cortaniration stated qn this report
Support proceeding with the originai investigation plan. The Un{ited States
Environmental Protection Agency (USE®A) $h0uld procege €xpeditiously with
further sampling of well clustars My 1, 2, and 3, in conjunction with the
Phase 1B investigation plan of study, which ineludes fnstallatian of
additional bedrock wells and wider parimeter moritoring wells in the vicinity

"of 6irard Avenve. The hycreeenlogic ang sroundwater quality data from this
next phase of the investigation is nscesszry to determine the sratial exten:
and concentrations o groundyater contemination and to 8ssess tne petential
impacts of this contaminatign.

It should be noted, hecause of the czniamiration found in the upper
fractured bedrock Zone, that carefy) ‘nc*3listion of monitoring wells into
the lower fractured bedrock zones Is oritiea) 2o ¢liminate che rotential for
Cross-contamination between Zones due to wel) construction. Also, some data
was unavailable from the inftda] Samzling oF Phase 1A monitoring wells due

) sample failure by QA/QC testin?. We exrecs this problem will pe remedied
a future sampling of the monitoring weils.

¢-3 ecology and environment
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; Draft

Mr. William J, Librizzi Page 2

The New York State SCEAriment o7 inyirchmenta) Conservarign (N¥SDEL)
continues to suppor: tne SctnSer ¢S, I3t Work Plar for Investigaticn of
Potent{al Point Sourzes of Groundwater (onteminesien-1n Nisgara Falis,

"New York, as being a lsgical and scientific approach to complete the overall
task of fully characterizing the ccriaminest plume. The next testing should
proceed from that area of “hase 1A tlory the probable greungwater flow paths
to obtain additional accuraie informaticn on the elements of groundwater flow
paths and groundwater Guélity {n tne stLdy area. USEPA shoulc inftiate an
effort to compare the groundriter contamiration found in this area with
historical data from potential sources icantified in this area. -

The NYSDEC {s anxious to see respesinle sources identifiad and
appropriate corrective action implemented in a timely fashion.

Again, we stand ready to werk with YLr o°fize on this impersant matter,

5122%:1)'L
f 4&"—&;‘4‘{/ Ui (_,.M

. ///gs*man d. Nosenchuck, P.E.
. Director
Division of Solid ang Hazardous Waste

ec: S. Luftig, USEPA
Dr. Huffaker, NYSDOM
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Preliminary
Site Investigation for
Superfund Delisting
of _
64th Street South Site No. 932085
City of Niagara Falls, NY

prepared for:
Blair and Roach

170 Franklin Street
Buffalo, NY 14202

prepared by:
‘Waste Resource Associates, Inc.

2576 Seneca Avenue
Niagara Falls, NY 14305

May 30, 1990



Introduction

The purpose of this report is to remove a portion of the 64th
Street South Site No. 932085 from the NYSDEC Superfund Program
listings. The site is located in Niagara Falls, NY and is bordered
by Girard Avenue to the south, 6lst Street to the west, Niagara
Falls Blvd. to the north and Chevy Place to the east. The site is
currently classified as an inactive hazardous waste site with a
classification of 2a. This classification is a temporary classifi-
cation assigned to sites that have inadequate and/or insufficient
data for inclusion in any of the other classifications which the
NYSDEC uses to prioritize inactive hazardous waste sites. A Phase
I Investigation was conducted on the site by Ecology and Environ-
ment on behalf of the NYSDEC during 1989.

In the 1950‘s and early 1960's, the site was used as a
landfill, however, the operator is unknown. It was primarily used
for domestic wastes, but some industrial wastes are present as
evidenced by certain slag piles on the property. There are also
two hazardous waste landfills in close proximity to the site. Both
are located to the north and upgradient of the 64th Street South
site. The two sites are CECOS International and Dupont-Necco Park.
The location of Site No. 932085 is depicted in Figure 1.

There is a parcel of land which is owned by Massaro Chevrolet
and which comprises 11.57 acres (or approximate 25%) of the 64th
Street South site. Included on this parcel are the buildings and
parking lots of Massaro Chevrolet. The remainder of the Massaro
parcel is open, érassy areas with a few shrubs. The location of
the Massaro Chevrolet parcel is depicted in Figure 2.

Waste Resource Associates, Inc. was contracted by Blair &
Roach to conduct a surface soil sampling and testing program to
determine exactly what and how much contamination is actually
present on the parcel. Fifteen (15) surface soil samples were
taken on April 2, 1990 and were delivered to Advanced Environmental

Services’ laboratory for analysis. This report details what was
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found on the site along with recommendations for follow-up actions.
The locations of the individual soil samples which were obtained
for testing is presented in Figure 3.
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Scope-of -Work

The soil samples which were tested were collected on April 2,
1990 between 2:00 PM and 5:00 PM by Timothy Bennett, Engineering
Technician, Waste Resource Associates, Inc. The samples were taken
at the locations marked in Figure 3 and were labeled, sequentially,
Sample 1 through Sample 15. Each sample was taken at a depth of
approximately 10 to 12 inches below the surface. The samples were
taken individually and placed in a sealable glass jar labeled with
the sample number, date and site location. After each sample was
taken, the sampling shovel used to obtain the soil samples was
decontaminated by spray cleaning it with a water hose present at
the facility. This step eliminated any potential for cross-

contamination between the samples.

Field notes were taken after each sample was obtained to
visually classify the soil (i.e. apparent soil composition,
approximate moisture content and the approximate depth at which the
samples were taken). Any unusual characteristics of any sample
were recorded and the sample jars were then taken to Advanced
Environmental Services’ laboratory where they were tested for the
presence of Total Chlorinated Hydrocarbons, Polynuclear Aromatic
Hydrocarbons and Phthalate Esters. Advanced Environmental Services
submitted their findings in a report labeled Exhibit 1. The field
notes associated with the sampling are provided as Table 1.



Table 1

Soil Samples of Massaro Chevrolet

Date: 4-2-90
Time: 2:00-5:00 PM

Soil Sample

No. Notes

1 First two tries in middle to hardpacked drive.
Couldn’t get below fill. Moved backwards until
just off drive. Took sample at 12". Soil was
silty sand.

2 Soil was dark silt, wet, taken at 10" to 12".

3 Soil was sandy. Sample taken at 12".

4 Soil was dark silt. Sample taken at 12°".

5 Soil was clay. Sample taken at 12".

6 Soil was silt. Sample taken at 10".

7 Silty sand. Sample taken at 12".

8 Sample taken in middle of trench dug through

pavement. Couldn’t get below fill. Took sample
of fill at 12". Fill mainly large gravel, some
coarse sand present.

9 Silt. Sample taken at 12".

10 Soil composed of dry, crumbly sand. Soil sample
taken at 10".

11 Soil composed of dry, crumbly sand. Soil sample
taken at 10".

12 Soil silt. Hole dry. Sample taken at 12".

13 Soil composed of dark silt. Sample taken at 10".

14 Sample taken outside of driveway area. Soil

clayey. Sample taken at 10".

15 Sandy soil, dry hole. Sample taken at 10"



Soil Sampling Results

The Phase I Investigation report which was compiled by Ecology
and Environment for NYSDEC indicated that the primary concerns with
contamination of the site rested with the presence of phthalate
esters (and specifically, the presence of bis (2-ethylhexyl)

phthalate) and the presence of polynuclear aromatic hydrocarbons.

Phthalate Esters

Phthalate esters are a generic family of chemical compounds
which are found to be quite pervasive in the environment and
especially in the samplings which are conducted as part of the
investigation of any inactive waste disposal site. The use of
phthalate esters occurs in a variety of commercial products as a
plasticizer-type additive in various resins and elastomers and it
is not uncommon to see detectable levels of different phthalate
esters in the leachates generated from existing sanitary or non-
hazardous waste landfill operations. Bis (2-ethylhexyl) phthalate
is a member of the family of phthalate esters and was a specific
compound of concern which was identified in the Phase I Investiga-
tion conducted by Ecology and Environment. Bis (2-ethylhexyl)
phthalate is a chemical compound that is commonly used as a
component in the lubricating liquids in vacuum pump systems.

Figure 4 presents the analytical test results for the presence
of bis (2-ethylhexyl) phthalate in the soil samples collected. The
presence of bis (2-ethylhexyl) phthalate seems to pervade nearly
the entire parcel with lower concentrations in the northeast corner
of the property and the highest levels identified primarily along
the western section of the property which abuts the area of Site
No. 932085 which was primarily used for disposal. The somewhat
uniform dispersion of bis (2-ethylhexyl) phthalate across the
property seems to indicate that the possible source of the
contamination may be airborne atmospheric deposition. In other
words, releases from vacuum pump systems in the industrial areas to

the west of the site in the form of either aerosols or mists could




-

have been carried by prevailing westerly winds and deposited on the
property. It would appear that airborne deposition is a feasible
explanation in light of the fact that only two other phthalate
ester compounds were identified in the testing conducted and
neither was found to be as pervasive nor in the levels identified
for the bis (2-ethylhexyl) phthalate.

Figure 5 represents the concentration levels found for butyl-
benzylphthalate and di-n-butylphthalate. The di-n-butylphthalate
was found to predominate along the eastern side of the property
while the butylbenzylphthalate was prevalent along the western side
of the property where bis (2-ethylhexyl) phthalate levels were also
high.

Phthalate esters are compounds which are subject to biodegra-

dation. As presented in Handbook of Environmental Data on Organic

Chemicals (Karl Verschueren, 2nd Edition);

"phthalate esters are metabolized by aquatic micro-
organisms, several aquatic invertebrates and several
species of fish..... short chain phthalate esters such as
dibutylphthalate are more rapidly metabolized than long
chain phthalates such as DEHP (diethylhexyl phthalate),
both inaquatic microorganisms and fish"

Phthalate esters are for the most part relatively non-toxic
chemical compounds with very low vapor pressures and at the
concentration levels identified in the soil sampling definitely do
not pose any type of significaﬁt inhalation hazard. In general
terms, at the concentration levels identified in the soil sampling,
there is a good chance that the phthalate ester contamination may
degrade over time due to the naturally-occurring microorganisms
present in the soil. The degradation process could also be
accelerated with the application of specially cultured microorgan-
isms to enhance the degradation process.
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Polvnuclear Aromatic Hydrocarbons

Polynuclear aromatic hydrocarbons (PNAs or PAHs) are a generic
class of chemical compounds which are commonly associated with the
high boiling fraction of crude oil, residues collected from coke
manufacturing operations and are usually common constituents found
in coal tar. It would not be uncommon to identify appreciable
levels of polynuclear aromatic hydrocarbons in the stormwater run-
off from a freshly asphalted parking lot.

Figure 6 presents the total concentration of various polynu-
clear aromatic hydrocarbons found in the soil samples collected.
Elevated levels were identified in isolated areas near the
northeast corner and southwest corner of the property. Trace
levels of polynuclear aromatic hydrocarbons were also identified
along the western, southern and eastern edges of the property. 1In
those areas when polynuclear aromatic hydrocarbon contamination has
been identified, it is quite conceivable that the source of the
contamination, in all likelihood, may have been previous asphalt

paving which occurred in the area.

Figure 7 depicts the concentration levels for the specific,
individual polynuclear aromatic hydrocarbons identified in those
soil sampling locations where PAHs were found. The only PAHs which
were detected in nearly all the locations were fluoranthene,
phenanthrene and pyrene.

As was the case with the phthalate ester concentrations which
were found, the polynuclear aromatic hydrocarbons identified are
generally low vapor pressure compounds and at the concentration

levels found would not pose any significant inhalation hazard.
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Total Chlorinated Hydrocarbons

Chlorinated hydrocarbons are a generic class of chemical
compounds which includes pesticides, PCBs and many industrial
degreasing and cleaning solvents.

Figure 8 presents the results of the testing conducted and
identified only a single location along the southern property line
and another location near the northeast corner of the property
where chlorinated hydrocarbons were found to be present.

The most expedient means in dealing with contamination due to
chlorinated hydrocarbons (which are relatively non-biodegradable
substances) is to excavate the contaminated soil and dispose of

that soil at an appropriate off-site facility.
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Recommendations

Excavate the soils contaminated with chlorinated hydrocarbons
and initiate a program to determine the feasibility for the in-situ
biological treatment of the phthalate ester and polynuclear

aromatic hydrocarbon contamination identified in the surface soil
sampling program.
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APPENDIX A
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"Total Chlorinated Hydrocarbon
Sampling"

prepared for:
Massaro Chevrolet

750 Chevy Place
Niagara Falls, NY 14304

prepared by:
Waste Resource Associates, Inc.

2576 Seneca Avenue
Niagara Falls, NY 14305

August 31, 1990



Introduction

The purpose of this report is to determine the lateral extent
of contamination from chlorinated hydrocarbons on the Massaro
Chevrolet parcel which was identified in prior surface soil

sampling conducted at the site.

The Massaro parcel comprises a portion of the 64th Street
South site, which is listed in the NYS Superfund List (Figure 1 and
Figure 2). Waste Resource Associates, Inc. has previously tested
the site and found chlorinated hydrocarbons at locations 11 and 15
(See Figure 3). To determine the extent of the contamination, the
areas immediately adjacent to locations 11 and 15 were retested

(See Figure 4). Ten (10) samples were taken at each location.

)/
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Site Sampling

On July 3, 1990, J. Timothy Bennett, Engineering Technician,
Waste Resource Associates, Inc;, took 20 soil samples around former
soil sampling locations No. 11 and No. 15. Location No. 11 is
located just north of the northern entrance to Massaro Chevrolet.
The ten samples were taken around the previous sample location, 5
were taken in & circle within a radius of approx. 10’. Sample No.
11-5 was taken across the drive. The remaining samples were taken
approximately 20-25' north and south of the sample (See Figure 5).
Two more samples were taken across the drive.

Location No. 15 is located directly south of the parking lot
approximately 20’ east of the overhead doors of the maintenance
area. The first 5 samples were again taken in a circle with a
radius of approximately 5’. The remaining samples were taken at a

distance of 20 - 25’ from the original sample (See Figure 6).

The samples were labeled as collected and taken to Advanced
Environmental Services in Niagara Falls for analytical testing for
TCH (total chlorinated hydrocarbons).

The results are listed in Attachment 1. The results are also
depicted graphically on the site maps at the locations where they
‘were taken (See Figures 7 and 8).

The weather was fair with the temperature around 75 to 80°F
and low humidity.
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