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FRONTIER CHEMICAL
HYDROGEOLOGIC INVESTIGATION

INTRODUCTION
1.1 Purpose and Scope

Empire Soils Investigations was retained by
Frontier Chemical Waste Process, Inc. in November 1984
to install monitoring wells around their facility in
Niagara Falls, New York and prepare a report describ-
ing hydrogeologic conditions encountered during the
investigation. The purpose of this work was to comply
with the requirements of the New York Department of
Environmental Conservation for a ground water monitor-
ing program at the facility. Specifically, the pur-
pose of our work was to:

o Install wells around the site periphery
to provide monitoring points at the pro-
perty boundaries.

o Provide additional monitoring wells in
the vicinity of the inactive sludge
settler.

o Determine the direction of groundwater
flow .

The scope of our work was limited to analyz-
ing the data obtained from our field investigation and
available information on general geology of the area.
The field investigation included drilling and install-
ing monitoring wells at nine locations, surveying the
location and elevation of the wells and measuring

water levels over a period of five weeks.

nical & Materials Engineering, Geologic & Environmental Geoscience Services
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This report has been prepared for the exclu-
sive use of Frontier Chemicals for specific applica-
tion to groundwater monitoring at their facility in
Niagara Falls, New York. No other warrenty, expressed
or implied is made.

1.2. Site Location

Frontier Chemical Waste Process, Inc. is
located in Niagara Falls, New York (see Figure 1l).
The property is bordered by Royal Avenue on the south
and 46th Street on the east. The facility is approxi-
mately 3800 feet north of the Niagara River. The

property is generally flat eXcept for a swale along
the western property boundary. The swale is found
along the fence lines west of MW-17 and north of
MW-15.
1.3 Methodology

Nine monitoring wells (MW-9 through MW-17)

were installed around the periphery of the site and in
the vicinity of the inactive sludge settler (Figure
2). The borings for the monitoring wells were
advanced using a combination of hollow stem augers in
the unconsolidated deposits and "NX" rock coring in
bedrock. Soil samples were taken every five feet from
the borings. The rock core was retrieved from each
boring to investigate bedrock integrity. After coring
bedrock, the borehole was enlarged to accommodate the
monitoring well by reaming with a 3% inch diameter

roller bit.
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Ihitially, all borings were advanced to a
depth of 4.7 to 6.2 feet below the top of bedrock and
wells installed with the bottom of the well screens
placed between 3.4 and 5.8 feet below the top of rock.
However, at the completion of drilling, 3 wells were
found to be dry (Mw-9, MW-11 and MW-13) and MW-12 had
less than 1 foot of water, due to steep gradients
along the southern and eastern property boundaries
(see Section 2.2). These four wells (MW-9, MwW-11,
MW-12, and MW-13) were redrilled and new wells install-
ed. The new wells were advanced to a depth of 15 to
17.7 feet below the top of limestone (see Appendix A
for boring logs).

Wells were installed in all borings using 2
inch I. D. PVC pipe (threaded flush joints) for the
well screen and riser pipe. The well screens have 0.01
inch slots. Clean silica sand was placed around the
well screens. A bentonite pellet seal was placed above
the sand and the remainder of the annular space filled
with cement grout. A four-inch I. D. locking metal
protector pipe was cemented over the PVC riser pipe.
Well construction details for each well are shown on
the hydrogeologic logs in Appendix A.

To minimize cross contamination between
borings the drilling equipment was washed with clean
water between borings. When suspected soil contamina-
tion was encountered in MW-15, the soil sampler was
rinsed with acetone between samples and after complet-~
ing the boring.

The locations and the elevations of the
wells were surveyed by Empire Soils. After the wells
were installed they were developed by bailing. Water
levels in the wells were monitored over a five week

period (see Table 1).
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2.0

FINDINGS OF INVESTIGATION
2.1 Geology

The borings encountered between 11.0 and
18.2 feet of unconsolidated deposits overlying dolo-
stone bedrock. The unconsolidated deposits consisted
of between 0.6 and 7.5 feet of fill on top of silt and
sand. Except at borings MW-10, Mw-14, and Mw-17,
lacustrine silt, clay and sand deposits were encounter-
ed below the fill, with red brown glacial till consist-
ing of silt and sand with some gravel found between
the lacustrine deposits and bedrock. Only lacustrine
silts and clays were encountered below the £ill in
borings MW-10 and MW-17. At boring MW-14 only glacial
till was encountered below the fill.

Bedrock beneath the site is Lockport
Dolomite of Upper Silurian age. (Richard and Fisher,
1970). The dolostone encountered was gray, weathered,
hard, thin bedded to bedded with occasional carbon
partings and some solution cavities and voids.

2.2 Groundwater Flow

Water elevations in the wells were monitored
over a five week period (see Table 1). Water table
contours are shown on Figure 2. Water table contours
are based on water levels measured on February 8,
1985. Ground water flow in the bedrock aquifer 1is
from the northwest corner of the site toward the east
and south (Royal Avenue and 46th Streets). Wells
MW-14, MW-15 and MW-17 are upgradient of the facility.
Wells MW-9, MwWw-11, Mw-12 and MW-13 are downgradient
of the facility. Well MwW-10 is downgradient of the

inactive sludge settler.
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Thé horizontal gradient varies from 0.01
ft/ft south of MW-17 to 0.08 ft/ft in the vicinity of
MW-11. The steeper horizontal gradients found along
the eastern and southern property boundaries (46th
Streets and Royal Avenue) are attributed to deep
sewers beneath the streets. A sewer 50 feet deep is
found beneath Royal Avenue probably causing the steep
gradients along the southern property boundary, and
another deep sewer along 46th Street probably accounts
for the steep gradients along the eastern edge of the
property.

Groundwater flow in bedrock is primarily
through fractures and solution cavaties. Voids or
solution cavaties were encountered at wells MW-11,
MW-13, MW-14 and MW-15.

CONCLUSIONS

Groundwater flow in the dolostone bedrock
beneath the site is from the northwestern property
corner toward both 46th Street and Royal Avenue. Moni-
toring wells MW-14, MW-15, MW-17 are upgradient of the
facility while monitoring wells MW-9, MW-11, MW-12 and
MW-13 are downgradient of the facility. Monitoring
well MW-10 is downgradient of the inactive sludge
settler. Comparison of water gquality between the
upgradient wells (MW-14, MW-15 and MW-17) and down-
gradient wells (MW-9, MW-10, Mw-11, MW-12 and MW-13)
should provide an assessment of the impact of the
facility on groundwater quality in the dolostone

aquifer.
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4.0
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Respectfully submitted,
EMPIRE-THOMSEN
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