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CONVERSION FACTORS AND ABBREVIATIONS

Factors for converting the units used in this report to International System
(SI) units are shown below.

Multiply By To obtain SI units

inch (in) 2.54 centimeter (cm)

foot (ft) .3048 meter (m)

mile (mi) 1.609 kilometer (km)

square mile (mi?) 2.59 square kilometer (km2)

gallon per minute (gal/min) 0.06309 liter per second (L/s)

million gallons per day (Mgal/d) 43.81 liter per second (L/s)

feet per mile (ft/mi) 0.1894 meter per kilometer (m/km)

gallons per day (gal/d) 3.785 liters per day (L/d)

feet per day (ft/d) .3048 meters per day (m/d)

feet squared per day (£ft2/d) .0929 meters squared per day (m?2/d)
- milligrams per liter (mg/L)
- micrograms per liter (ug/L)
- micromhos per centimeter (imho/cm)
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Table 8.--Minimum, maximum, aﬁd, mean values and concentrations of
water-quality constituents from Alden aquifer.

New York State

No. of drinking~-water
Constituent samples Minimum Maximum Mean gtandarda
Specific conductance —~ - - ~- -
(ymhos/cm)
pH, lab (standard units) 4 7.3 7.7 7.6 -
Carbon, total organic 4 4,7 13 9.7 -
(mg/L as C)
Hardness (mg/L as CaCOj3) 4 170 653 387 -
Alkalinity, lab 4 145 283 232 -
(mg/L as CaC03)
Calcium, dissolved (mg/L) 4 62 247 149 -
Magnesium, dissolved (mg/L) 4 7.2 25 15 -
Potassium, dissolved (mg/L) ~- - ~— - —
Sodium, dissolved (mg/L) 4 1.9 22 13 -
Chloride, dissolved (mg/L) 4 5.0 40 26 250
Fluoride, dissolved (mg/L) 4 <0.2 <0.2 <0.2 1.5
Nitrogen, NO2+NO3 dissolved 4 0.1 2.7 0.8 10b
(mg/L as N)
Phosphorus, ortho, dissolved =- - - - -
(mg/L as P)
Sulfate, dissolved 4 23 376 156 250
(mg/L as S04)
Arsenic, dissolved (pg/L) 4 <20 <20 <20 50
Barium, disolved (pg/L) 4 <200 <400 300 1,000
Cadmium, dissolved (pg/l) 4 <1 <1 <1 10
Chromium, dissolved (pg/L) 4 <10 <10 <10 50
Copper, dissolved (upg/L) 4 <20 40 30 1,000
Iron, dissolved (ug/L) 4 <50 480 250 300¢
Lead, dissolved (pg/L) 4 <10 <10 <10 50
Manganese, dissolved 4 <10 120 40 300¢
(ng/L)
Mercury, dissolved (pg/L) 4 <0.4 <0.4 <0.4 -
Selenium, dissolved 4 <1 <1 <1 -
(pg/L)
Silver, dissolved (pg/L) 4 <10 <10 <10 50
Zinc, dissolved (pg/L) 4 <20 40 30 . 5,000

a) Drinking-water standards from New York Department of Health, 1964 and 1977. A
dash indicates no data,

b) Only nitrate as N.
c) If iron and manganese are both present, the total concentration of both

substances should not exceed 300 pg/L.
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Site AL-21, in the northern part of town, contains three dug wells, 14 ft
deep, that produced water with the lowest measured dissolved-solids concentra-
tion. Here, a sandy clay lens separates the lower sand and gravel aquifer from
the upper aquifer (fig. 24). ‘The dug wells draw water from the upper till or
sandy clay lens and probably from the upper zone of the lower sand and gravel
aquifer. Because a second lower sandy clay lens overlies the shale, water from
dug wells is probably unaffected by water from the shale, which would explain
their relatively low dissolved-solids concentrations.

Wells AL-8 and AL-16, near the center of Alden, tap the lower sand and
gravel aquifer that overlies bedrock and are screened from 27 and 45 ft, respec-
tively. Water from these wells contained elevated concentrations of dissolved
solids, hardness, calcium, magnesium, iron, manganese, sulfate, sodium, and
chloride. Because both wells are in contact with the shale, some of their water
is probably derived from the shale. Similarly, well AL-18, in the northern part
of Alden, taps the lower sand and gravel aquifer and extends 2 ft into the shale
(La Sala, 1968, p. 101) and produces water with the highest concentration of
dissolved solids, hardness, calcium, magnesium, iron, manganese, sulfate,
sodium, and chloride.

A local driller reported that about 90 percent of wells in the Alden area
have iron bacteria encrustation. The encrustation, which can clog screens and
reduce water yields, can be removed by adding acid and surging the well.

SUMMARY

Aquifers in the Clarence-Lancaster-Newstead area.--This area contains a
discontinuous surficial aquifer of morainal, beach, and outwash sand and
gravel overlying the Onondaga Limestone, which generally yields 10 to 100
gal/min; most wells in the area tap this aquifer. Quality of water in the
unconsolidated deposits is similar to that of the limestone except that the
limestone has a higher concentration of sulfate, which is probably due to solu-
tion of gypsum minerals. Quality of water in the shallow wells is variable,
especially in those along and downgradient of the New York State Thruway, where
sodium and chloride concentrations are elevated. A landfill is excavated in the
surficial deposits in the western part of the aquifer, but no significant con-
tamination directly attributable to the landfill in the area was detected in
wells (sampled during this study) tapping either the unconsolidated deposits or
the upper part of the limestone. Water levels in nested piezometers at the
landfill indicated a significant downward component of ground-water flow.
Little water-quality data are available to determine the effect of the landfill
in deeper water-bearing zones of the limestone, however.

Aquifers in the Sardinia and Springville areas.--The two surficial glacial
outwash sand and gravel aquifers 1n these areas occupy deep, glacially scoured
valleys aand overlie mostly nonwater-bearing sediments that contain several
buried sand and gravel deposits. The best sources of ground water are in the
northern parts of the aquifers, where the aquifers are thickest and near recharge
areas. A landfill adjacent to the Sardinia aquifer has not significantly
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affected the water quality of the surficial aquifer, but more data would be
needed to determine the effects on the confined sand and gravel aquifer along
the northern perimeter of the landfill,

Aquifer in the Alden area.--This aquifer consists of an upper sand and
gravel zone and a more productive lower zone on top of shale bedrock. ‘'The two
zones are separated by a sandy clay or till layer. Water from the lower zone
is more highly mineralized, probably because it is partly derived from the
underlying shale.

SELECTED REFERENCES

Calkin, P. E., 1982, Glacial geology of the Erie lowland and adjoining
Allegheny Plateau, Western New York, in Field trips for New York State
Geological Association: New York State Geological Association, 54th
Annual meeting, Amherst, N.Y., p. 121-148,

Calkin, P. E., Hodge, D. S., and others, 1974, Gravity delineation of the
preglacial Cazenovia River Valley, Western New York: Journal of
Geomorphology, p. 247-259.

Dethier, B. E, 1966, Precipitation in New York State: Ithaca, N.Y., Cornell
University Agricultural Experiment Station, Bulletin 1009, 78 p.

Earth Dimensions, Inc., 1981, Comprehensive soils report for Chaffee Landfill,
Inc.: East Aurora, N.Y., Earth Dimensions, 33 p.

Freeze, R. A., and Cherry, J. A., 1979, Groundwater: Englewood Cliffs, N.J.,
Prentice-Hall, 604 p.

Greeley and Hansen Engineers, 1970, Comprehensive public water supply study,
Erie County, New York: New York, Greeley and Hansen Engineers, 95 p.

Hughes, G. M., 1972, Hydrogeologic considerations in the siting and design of
landfills: Urbana, I1l., Illinois State Geological Survey, Environmental
geology notes, no. 51, 22 p.

LaFleur, R. G., 1980, Late Wisconsin stratigraphy of the upper Cattaraugus
basin, in Guidebook for the Northeast Frieuds of the Pleistocene, 43rd
annual reunion, p. 13-38,

1979, Glacial geology and stratigraphy of low level waste-burial
site, Cattaraugus and Erie Counties, New York: U.S. Geological Survey
Open-File Report 79-989, 17 p.

La Sala, A. M., 1968, Ground-water resources of the Erie-Niagara basin, New
York: New York State Water Resources Commission Basin Planning Report
ENB-3, 114 p.

Loe, J. J., 1970, Effect of solid waste disposal on ground-water quality:
Journal American Water Works Association, v. 22, p. 776-783.

51



SELECTED REFERENCES (continued)

New York State Department of Health, 1964, Drinking water standards: Part 72,
Subchapter H, Chapter II, Title 10 (Health) of the Official Compilation
of Codes, Rules, and Regulations of the State of New York.

1977, Drinking water supplies standards: Part 5, subpart 5-1, chapter
I, title 10 (Health) of the Official Compilation of Codes, Rules and
Regulations of the State of New York.

Nicholson, R. V., Cherry, J. A., and Reardon, E. J., 1983, Migration of con-
taminants in groundwater at a landfill--a case study, 6. Hydrogeochem—
istry, in J. A, Cherry, Contaminants in groundwater at a landfill--a
case study: Journal of Hydrology, v. 63, p. 131-176.

Oliver, W. A,, 1966, Bois Blanc and Onondaga formations in western New York and
adjaceat Ontario, in Guidebook, Geology of Western New York: New York
State Geological Association, 38th annual meeting, Buffalo, N.Y., p. 32-43.

U.S. Environmental Protection Agency, 1976, National Interim Primary Drinking
Water Regulations: EPA-57019-76-003, 159 p.

Wehran Engineering and Recra Research, Inc., 1979, Hydrogeologic investigation
Lancaster Sanitary Landfill, Inc., Erie County, New York: Middletown,
N.Y., Wehran Engineers and Recra Research, Inc., 62 p.

1980, Supplemental hydrogeologic investigation, Lancaster Sanitary
Landfill, Town of Lancaster, Erie County, New York: Middletown, N.Y.,
Wehran Engineers and Recra Research, Inc., 74 p.

Wulforst, J. P, and Hanna, W. E,, 1979, General soil map, Erie County, New York:
U.S. Department of Agriculture, Soil Conservation Service, 73 p.

Zanoni, A. E., 1972, Ground-water pollution and sanitary landfills--a critical
review: Ground Water, v, 10, no. 1, p. 3-13.

52



Table 9.--Records of selected wells in Erie County, New York

NUMBERING AND ARRANGEMENT OF WELLS

All wells and borings are identified by latitude and longitude to the
nearest secoand, as measured from 71l/2-minute topographic maps, scale 1:24,000.
The location of each well or boring record was plotted on these maps by U.S.
Geological Survey staff during a visit to the site or from large-scale

engineering drawings.

The location of each well and boring is shown on maps within the text.

Data are arranged in l-minute strips of latitude.

Each table begins with the

southeramost strip followed by other strips successively farther north.

FOOINOTES AND ABBREVIATIONS
1. Type of well 2. Aquifer type
Drl = drilled Ss = sandstone Sand = sand
Dug = dug Sh = shale S&G = sand & gravel
Drv = driven Silt = silt Grvl = gravel
Fill = fill Till = till
LS = Onondaga Limestone Clay = clay
3. Land-surface altitude 4., Water use
in feet above National A = abandoned I = industrial
Geodetic Vertical Datum C = commercial In = institutional
of 1929 (NGVD), estimated D = domestic 0 = observation
from topographic maps. PS = public supply U = unused
F = farn
5. Remarks
Yield (e) = estimated yield
Yield (m) = measured yield during
pumping test
Yield (r) = reported yield
F = fine
M = medium
C = coarse
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Table 10

Chemical Analysis of Water from Selected Wells

Page

Clarence-Lancaster-Newstead area. « . + « &+ « « o ¢ o o o o o & 64
(wells LC-1, LC-2, LC-6, LC~8, LC-10, LC-52, LC-57,
LC-61, LC-13, LC-59, LC-63, LC-66, LC-67, LC-68)

Sardinia aquifer. . . ¢« « 4 4 ¢ v 4 4 e b 4 e e e e e e e e 77
(wells SA-2, SA-13, SA-17, SA-21, SA-14, SA~15, SA-25-02,
SA-25-03, SA-22, SA-23, SA-25-01, SA-46, SA-34, SA-28-01,
SA-28-02)

Springville aquifer . . . + & ¢ ¢ 4+ 4 4 s s s e e s e e 0w 84
(wells SP-1, SP-4, SP-9, SP~14, SP~26, SP-27, SP-28,
SP-31, SP-29, SP-37)

Alden aquifer . . . . e s e s s s e s s e e s e e e s e e e 89

(wells AL-21, AL-8,, AL-18, AL-16)
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