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Hydrogeology and Ground—-Water Quality of the
Northern Part of the Town of Oyster Bay,
Nassau County, New York, in 1980

by Chabot Kilburn and Richard K. Krulikas

ABSTRACT

This report presents hydrogeologic and water-quality data from
the northern part of the Town of Oyster Bay, in the north-shore area
of Long Island. The ground-water reservoir underlying the area
consists of clay, silt, sand, and gravel layers that form six
hydrogeologic units. The units are, from bottom to top, the Lloyd
aquifer, Raritan clay, Magothy aquifer, Port Washington aquifer,
Port Washington confining unit, and the upper glacial aquifer.
Crystalline bedrock underlies the Lloyd aquifer and forms the base
of the ground-water system.

The regional drought of 1962-67 caused ground-water levels to
decline as much as 16 feet, but the water-table altitude in 1980
equaled or exceeded predrought levels. Water levels measured in
wells screened in the lower part of the Magothy aquifer and in the
Lloyd aquifer throughout much of the area are still below those
measured before the drought but are recovering. Water levels in
wells screened in the Lloyd aquifer along the north shore have been
declining since the mid-1970's.

Ground water in some areas contains nitrates, volatile organic
compounds, and chloride in concentrations that exceed New York State
drinking-water standards. Contamination is limited largely to the
upper glacial aquifer and upper part of the Magothy aquifer.

Saltwater has been reported in some wells along the shore but
probably represents a natural condition rather than saltwater
encroachment due to excessive pumping.

INTRODUCTION

Ground water is the sole source of drinking water for all of Nassau
County. Because population and ground-water use have increased significantly
since the 1950's, proper development of this resource requires detailed
knowledge of the hydrogeologic environment and ground-water-quality. The U.S.
Geological Survey began a study in cooperation with the Nassau County
Department of Public Works to document the hydrogeology of the County. The
area of this investigation is the part of the Town of Oyster Bay that lies
north of 01d County Road (fig. 1). The area contains approximately 71 miz, or
63 percent of the town's 112-mi2 area.
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Figure 1.--Location of northern part of Town of Oyster Bay.



The population of the study area increased from 53,716 in 1950 to 167,732
in 1970, then declined to 156,670 during 1970-80 (Long Island Lighting
Company, 1956, 1964, 1971, 1981). The population decline as a whole from
1970-80 is consistent with a general trend throughout the rest of Nassau
County during this period. The population trend within the study area during
1950-80 is depicted in figure 2.
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Purpose and Scope

This report describes the hydrogeology and ground-water quality of the
northern part of the Town of Oyster Bay. It presents (1) surface-altitude
maps and hydrogeologic sections of the units that form the ground-water
reservoir; (2) water—table and potentiometric-surface maps of the major
aquifers; and (3) graphs and tables of population, precipitation, water
levels, and ground-water pumpage during 1950-80. It also discusses the trends
indicated by these data and their effects on the local ground-water supply.

Previous Studies

The ground-water resources of Long Island were first studied in detail by
Veatch and others (1906), who described the geologic units and the conditions
under which ground water occurs. They also provided information on ground-
water movement, water quality, pumpage, and well characteristics. Their
description of the geologic units that underlie Long Island was revised and
supplemented by Fuller (1914) in a report on the geology of Long Island. The
scope of both reports is islandwide and provides a significant amount of
information on the occurrence of ground water in the northern part of the Town
of Oyster Bay during the early part of this century.

Swarzenski (1963) described the hydrogeology and hydrologic conditions
that prevailed in northwestern Nassau and northeastern Queens Counties during
1955-57. That report includes the westernmost part of the northern part of
Oyster Bay. Isbister (1966) described the hydrogeology and hydrologic
conditions in the northern part of the Town of Oyster Bay in 1958-60 that was
not covered by Swarzenski (1963). Together, these reports cover the area
described herein and summarize the hydrologic conditions of 1955-60.



The most recent water-table maps that include the study area are by
Koszalka (1975) for 1974, Nakao and Erlichman (1978) for 1975, and Donaldson
and Koszalka (1982) for 1979.

Additional publications detailing the hydrology of the area are by Cohen,
Franke, and McClymonds (1969), which includes a discussion of the 1962-66
drought; and Donaldson and Koszalka (1982), which depicts the 1979
potentiometric surface of the Magothy and Lloyd aquifers.

Methods of Investigation

This report was prepared from information obtained from Nassau County and
State agencies and through previous studies by Federal, State, and local
agencies. All data are on file at the Long Island office of the U.S.
Geological Survey in Syosset, N.Y.

Data compilation was done from May through September 1981. Data on well
construction and geology were obtained from the New York State Department of
Environmental Conservation in Stony Brook, N.Y. Water-level data collected in
April 1980 were used to make a water—-table map (pl. 6A). The data were
provided by the Division of Sanitation and Water Supply of the Nassau County
Department of Public Works. Water-level measurements made by the U.S.
Geological Survey in January 1979 and March 1980 were used to make the
potentiometric-surface maps of the Magothy and Lloyd aquifers (pl. 5A, 5B).
13). Water—quality data from 1950-79 were from analyses made by the Nassau
County Department of Health and the U.S. Geological Survey.

Fieldwork was limited to determining the status and location of most
wells shown on the well-location map (pl. lA). Most of this work was done
during 1977-79.

Well Data

The New York State Department of Environmental Conservation assigns
numbers serially by county to wells on Long Island. Nassau County well and
test-hole numbers bear the prefix N. Plate 1A shows the location of selected
wells in the northern part of the Town of Oyster Bay that were located during
this study. Well-completion data and other pertinent information on the wells
are given in table 6 (at end of report). The well-completion data were taken
from reports on file at the New York State Department of Environmental
Conservation office, Stony Brook, N.Y.
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HYDROGEOLOGY

The ground-water reservoir underlying the northern part of the Town of
Oyster Bay consists of unconsolidated glacial deposits of Pleistocene age and
coastal-plain deposits of continental and marine origin of Late Cretaceous
age. These unconsolidated deposits consist of gravel, sand, silt, and clay
and are underlain by bedrock of early Paleozoic and (or) Precambrian age. The
bedrock, which is relatively impermeable, forms the base of the ground-water
reservoir.

The thickness, character, and water-bearing properties of the aquifer and
the relationships between hydrogeologic and geologic units underlying the
study area are depicted in table 1. The correlations should be considered
direct relationships as implied in the tables. The upper and lower boundaries
of the hydrogeologic units are determined mainly from gross lithologic differ-
ences between units rather the age of the deposits, which forms the basis for
geologic correlations. For example, the upper and lower limits of the
confining units (Port Washington confining unit and Raritan clay) are placed
at intervals where the lithologic sequence changes from predominantly clay to
sand or sand and gravel, and these positions may have no time-stratigraphic
significance. For this reason, and because differentiation between sediments
of Pleistocene and Cretaceous age is difficult and uncertain, it is possible
that some deposits of Pleistocene age have been included in the upper part of
the Magothy aquifer, which, by present definition, is approximately equivalent
to the Magothy Formation-Matawan Group, undifferentiated, of Late Cretaceous
age., The three hydrogeologic sections (pl. 1B) show the inferred extent,
lateral and vertical relationships, and the variations in depth, thickness,
lithology, and structure of these units.

Description of Hydrogeologic Units
Bedrock

Bedrock of early Paleozoic and(or) Precambrian age underlies all of
western Long Island (Fisher and others, 1962). The bedrock generally consists
of metamorphic and igneous crystalline rocks--schist, gneiss, and granite--and
lies at depths ranging from about 350 ft below sea level along the north shore
to about 950 ft below sea level in the southeast part of the study area
(pl. 2A, and hydrogeologic sections, pl. 1B).

Bedrock is generally regarded as the base of the ground-water reservoir
on Long Island because of its density and low permeability. No wells in the
Town of Oyster Bay are known to obtain water from bedrock.

Lloyd Aquifer

The Lloyd aquifer is the equivalent of the Lloyd Sand Member of the
Raritan Formation of Late Cretaceous age (Cohen and others, 1968, p. 18). It
consists of discontinuous layers of gravel, sand, sandy clay, silt, and clay,
and lies roughly parallel to the bedrock surface at depths ranging from about
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200 ft below sea level along the north shore to about 700 ft below sea level
in the southeast part of the study area (pl. 2B). 1Its thickness ranges from O
to 250 ft from northwest to southeast, respectively.

The Lloyd aquifer is a major aquifer in the Town of Oyster Bay. It is
probably hydraulically continuous with the adjacent Port Washington aquifer
and upper glacial aquifer in the northern part of the study area. Water in
the Lloyd aquifer is confined under artesian pressure beneath the Raritan
clay.

Well yields during test pumping of large-capacity public-supply wells
screened in the Lloyd aquifer have ranged from 500 gal/min to as much as 1600
gal/min.

Raritan Clay

The Raritan clay is a distinct hydrogeologic unit that extends throughout
much of the Town of Oyster Bay (pl. 3A). 1In this area, the Raritan clay may
be equivalent to the unnamed clay member of the Raritan Formation of Late
Cretaceous age. The Raritan clay consists mainly of light to dark gray, red,
white, or yellow clay and variable amounts of silt, and clayey silty fine
sand. Sandy beds of varying thickness are common. The top of the Raritan
clay is roughly parallel to that of the underlying Lloyd sand member. The
upper—-surface altitude of the Raritan clay ranges from 150 ft below sea level
along the north shore to about 550 ft below sea level in the southeastern part
of the study area. 1Its thickness ranges from O to 200 ft from northwest to
southeast, respectively.

The Raritan clay is a significant hydrogeologic unit because it confines
water in the underlying Lloyd aquifer. Although its hydraulic conductivity is
very low, it does not entirely prevent movement of water between the Magothy
and Lloyd aquifers. Some public-supply and other wells obtain part of their
water supply from the sandy zones in the upper part of the Raritan clay.

Magothy Aquifer

The Magothy aquifer is the equivalent of the Matawan Group-Magothy
Formation undifferentiated of upper Cretaceous age. Deposits in this unit
consist of beds and lenmses of light-gray, fine to coarse sand with some
interstitial clay. Detailed lithologic descriptions are given in Soren
(1978); Ku and others (1975); and Jensen and Soren (1974).

The top of the Magothy aquifer is not planar, unlike the surfaces of the
underlying units. The Magothy surface was deeply eroded during Tertiary time
and probably was considerably eroded in Pleistocene time. The upper surface
altitude of the Magothy ranges from as high as 200 ft above sea level in the
center of the study area to 200 ft below sea level along the northeast edge of
the study area (pl. 3B). 1Its thickness ranges from 0 to 650 ft from northwest
to southeast, respectively.

The Magothy aquifer is the principal aquifer underlying Long Island and
is the island's main source of water for public supply. The sand beds within
the aquifer are moderately to highly permeable. The reported yields during



pumping tests of several public-supply wells screened in the Magothy aquifer
in the Town of Oyster Bay ranged from 300 gal/min to as much as 1,500 gal/min.
The average yield was about 1,000 gal/min.

The large amount of clay in the upper half of the aquifer causes the
water to become increasingly confined with depth. Along the north shore, the
Magothy aquifer is probably in hydraulic continuity with the adjacent Port
Washington aquifer. The Magothy also has a generally high degree of hydraulic
continuity with the overlying upper glacial aquifer, but the degree of
continuity may vary considerably from place to place.

Port Washington Aquifer

Two previously unrecognized hydrogeologic units in the northern part of
the Town of Oyster Bay are defined as the Port Washington aquifer and Port
Washington confining unit. The units were first recognized in the northern
part of the Town of North Hempstead (Kilburmn, 1979). The inferred limits of
the units are shown in plates 4A and 4B, and their relationships to the other
hydrologic units are shown on the hydrogeologic sections on plate 1B.

The Port Washington aquifer is a sequence of deposits of Pleistocene and
(or) Late Cretaceous age that underlie the north-shore area of the Town of
Oyster Bay. The deposits form a distinct hydrogeologic unit that rests upon
bedrock and is overlain by a thick sequence of confining clay. The south edge
of the deposits overlap and abut the adjacent Cretaceous units. The sediments
of the Port Washington aquifer form part of the valley fill in the channels
cut into the Cretaceous deposits. These deposits consist largely of sand or
sand and gravel and varying amounts of interbedded clay, silt, and sandy
clay.

The altitude of the top of the Port Washington aquifer ranges from 150 ft
below sea level along the north shore to 450 ft below sea level along the
south shore (pl. 4A). 1Its thickness ranges from 0 to more than 150 ft in the
central parts of the study area.

The Port Washington aquifer is moderately to highly permeable and is a
major aquifer in the northern parts of the Town of Oyster Bay. The reported
yields during pumping tests of public-supply wells screened in the aquifer
range from 300 gal/min to 1,200 gal/min. Water in the aquifer is confined
beneath the Port Washington confining unit. The hydrogeologic relationships
between the Port Washington aquifer and the abutting Lloyd, Magothy, and upper
glacial aquifers, as shown in the hydrogeologic sections on plate 1B, suggest
that these deposits could be in lateral hydraulic continuity. Potentiometric
studies of the head in the Lloyd aquifer made by Swarzenski (1963), Kimmel
(1973), and Kilburn (1979) tend to verify a lateral hydraulic continuity
between the Port Washington and Lloyd aquifers.

Port Washington Confining Unit

The Port Washington confining unit is a sequence of deposits of
Pleistocene or Late Cretaceous to Holocene(?) age that locally underlies the
north shore. The unit consists mainly of clay and silt, with scattered lenses



of sand or sand and gravel. (See Kilburn, 1979, for a more detailed
description.) The deposits that form the Port Washington confining unit
overlie the Port Washington aquifer or overlap the adjacent Cretaceous units
and may form part of the valley fill that occupies channels cut into the other
Cretaceous deposits. The unit may locally include or consist of erosional
remnants of the clay member of the Raritan Formation.

The altitude of the top of the Port Washington confining unit ranges from
100 ft above sea level in the central part of the study area to 300 ft below
sea level along the northeastern part (pl. 4B). Its thickness ranges from 0
to more than 150 ft in the central part of the study area.

Upper Glacial Aquifer

The upper glacial aquifer consists of deposits of late Pleistocene and
Holocene age that overlie the Magothy aquifer and the Port Washington
confining unit and locally abut against or overlie the Port Washington
aquifer. The extent and relationships of these deposits to the adjacent
hydrogeologic units are shown on plate 1B.

The upper deposits consist mainly of stratified beds of fine to coarse
sand and of sand and gravel but also contain thin beds of silt and clay
interbedded with coarse-grained material. The outwash that constitutes the
bulk of the upper Pleistocene deposits is yellow and brown or, in some places,
gray. (See Perlmutter, 1949, and Kilburn, 1979, for further descriptions.)

The upper glacial aquifer, which contains the water table in most of the
area, transmits all recharge to the underlying aquifers. Precipitation
filtering downward to the water table is the principal source of ground-water
recharge. In the past, the upper glacial aquifer was tapped as a water supply
by many public-supply wells. Because it has become contaminated by cesspool
effluents, fertilizers, and other substances, however, its use for public
supply has decreased. Wells tapping the aquifer are now used mainly to supply
water for domestic use, irrigation, and commercial and industrial purposes.

The sand and gravel deposits in the upper glacial aquifer are highly
permeable and yield large amounts of water to properly constructed wells. The
yields of large-capacity public-supply wells screened in the aquifer have been
reported to range from 400 gal/min to 1,400 gal/min.

The recent deposits of Holocene age along beaches, streams, swamps, and
the bottoms of bays and lakes have not been differentiated from the upper
glacial aquifer because they are too thin.

Correlation of Units

The differentiation between deposits of Pleistocene and Cretaceous age
throughout most of the northern part of the Town of Oyster Bay is uncertain.
On Long Island, the contact between Pleistocene and Cretaceous deposits is an
erosional unconformity that is commonly marked by an abrupt lithologic and
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mineralogic change. In most of the study area, this boundary has not been
delineated with confidence because of the lack of reliable lithologic data
(cores and cuttings) and the uncertainty of recognizing this boundary from
well drillers' logs, which formed the basis for correlations made during this
study. The tops of the Cretaceous deposits may be lower in altitude than
indicated on plates 2B, 3A, and 3B because they seem lithologically similar to
the overlying Pleistocene deposits in most of the drillers' logs.

The inferred limits of some of the hydrogeologic units in plates 2, 3,
and 4 have been extrapolated into areas where little or no data are available.
Where the inferred boundaries are questionable, they are so indicated by
dashed lines. In the hydrogeologic sections (pl. 1B), extrapolated and
questionable extensions of the contacts of some of the units are indicated by
question marks.

The hydrogeologic correlations of wells used in constructing the sections
and maps in this report are given in table 7 (at end of report) with the
altitudes of the tops of the hydrogeologic units penetrated by wells in the
northern part of the Town of Oyster Bay.

GROUND-WATER HYDROLOGY

Pumpage

The total reported ground-water pumpage for all purposes in the northern
part of the Town of Oyster Bay increased from 1.885 Bgal/yr (5.16 Mgal/d) in
1950 to 10.929 Bgal/yr (29.94 Mgal/d) in 1980. The total reported pumpage is
plotted in figure 3A. During 1950-66, pumpage in the area increased at an
average annual rate of about 291.6 Mgal/yr (798,900 gal/d); the graph does not
reflect a significant effect from the 1962-67 drought. Beginning in 1967,
however, the last year of the drought, the trend first reversed then leveled
off until 1979. Pumpage during this time ranged between 7.95 Bgal/yr (21.8
Mgal/d) in 1967 and 9.94 Bgal/yr (27.2 Mgal/d) in 1971 and averaged 9.29
Bgal/yr (25.4 Mgal/d). A new upward trend may have started in 1980, when
annual pumpage was reported to have been 10.92 billion gallons--an 11.6-
percent increase over that in 1979. Whether this is a new trend or a
short-term fluctuation will be ascertainable only from future records.

Ground water for public supply and nonpublic supply in the Town of Oyster
Bay is derived principally from the upper glacial, Magothy, and Lloyd
aquifers. The total amounts pumped from each of the aquifers and the Port
Washington aquifer and confining unit are shown in figure 3B.

Ground-water pumpage from the Magothy aquifer is far larger than that
from the other aquifers (fig. 3B) and, therefore, determines the trend of the
graphs of total pumpage and public-supply withdrawals shown in figure 3A.
Pumpage from the Magothy aquifer since 1976 (fig. 3B) has shown a significant
upward trend that, through 1980, has increased by an average of more than 680
Mgal/yr (1.86 Mgal/d). This is largely because of a decline in public-supply
withdrawals from the upper glacial aquifer and Port Washington confining unit
(fig. 3C), but this loss is being made up by increasing pumpage from the
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PUMPAGE, IN BILLIONS OF GALLONS PER YEAR

Total pumpage

Pubtic supply

Nonpublic supply

74 Magothy aquifer

_—

Upper glacial aquifer

Port Washington confining unit

\

Port Washurl\gton aquifer

Lloyd aquifer

1950

1960

1970

1980

YEAR

Port Washington

Magothy aquifer

Upper glacial aquifer Lioyd aquifer

Conﬁninglun“ Port Wiashmgton aqudelr
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Port Washington confining unit
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No pumpage reported from
Port Washington aquifer

Upper glacial aquifer |

Magothy aquifer
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Figure 3.--Ground-water pumpage in northern part of Town of Oyster Bay,
Total reported public-supply and nonpublic-supply pumpage.
B. Total reported pumpage, by aquifer and confining unit. C. Public-
supply pumpage, by aquifer and confining unit. D. Reported nonpublic-
supply pumpage, by aquifer and confining unit.

1950-80.

A.

Magothy aquifer as wells in the upper glacial aquifer are closed or restricted
because of contamination by nitrates and volatile organic chemical compounds.

Ground-water pumpage for other than public supply is far smaller than

that for public supply, as indicated in figure 3A, but the trends are similar.

Pumpage for other than public supply slowly increased from 0.145 Bgal/yr (0.40
Mgal/d) in 1950 to 1.24 Bgal/yr (3.40 Mgal/d) in 1965, which was an average

annual increase of about 70.4 Mgal/yr.

During 1966-80, pumpage for other than

public supply remained relatively constant, without a significant trend, and

averaged 1.35 Bgal/yr (3.71 Mgal/d).
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Trends in ground-water pumpage for public and other-than-public supply
during coming years are expected to continue as in 1966-80, except that
increased pumpage for public supply from the deeper parts of the Magothy
aquifer should be expected as new wells are drilled or old wells deepened to
reduce the possibility of inducing the downward movement of contaminated water
from the upper glacial aquifer or upper parts of the Magothy aquifer. Also,
as contaminated water moves into the lower parts of the Magothy aquifer from
the effects of pumping, the demand for new wells that tap the Lloyd aquifer
may increase.

Precipitation

The climate of the Town of Oyster Bay is characterized by a medium
temperature range and mild winters that are moderated by the Atlantic Ocean.
Precipitation falls in almost the same total in the cool season as during the
warm season but is most frequent in spring. Most precipitation on Long Island
is in the form of rain; only 5 to 10 percent falls as snow or sleet.

Long-term precipitation in Nassau County averages 42 inches per year, as
determined from 30 years of records collected by the National Weather Service
(fig. 4). The precipitation regime of Long Island for 1951-56 was studied by
Miller and Frederick (1969), who calculated the mean annual precipitaton in
the Town of Oyster Bay to be between 42 and 45 inches., This compares closely
with the 42 inches per year determined for all of Nassau County. The annual
precipitation recorded at Manhasset during 1938-78 had a maximum of 64.70
inches in 1975 and a minimum of 22.73 inches in 1965 (fig. 4); the long-term
average annual precipitation from 1938-78 is 41.95 inches. Mean monthly
precipitation at Manhasset ranges from a low of 2.68 inches in June to a high
of 4.09 inches in August.
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Figure 4.--Precipitation at Manhasset, 1938-78: Left, average annual values.
Right, average monthly values.
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Water Levels

The principal sources of ground-water recharge in the Town of Oyster Bay
are precipitation and infiltration of water from stormwater basins and home
sanitary systems. Water that infiltrates from these sources recharges the
upper part of the ground-water body and eventually migrates downward to the
underlying aquifers.

The Port Washington aquifer, an important aquifer only in the northern
part of the Town of Oyster Bay, is not discussed here because Kilburn (1979)
has suggested that these deposits could be in lateral hydraulic continuity
with the abutting Lloyd, Magothy, and upper glacial aquifers; this relation-
ship is shown on plate 1B. Studies of the potentiometric head in the Lloyd
aquifer by Swarzenski (1963) and Kimmel (1973) seem to verify a lateral
hydraulic continuity between the Port Washington and Lloyd aquifers.

Upper Glacial Aquifer

The water table is in the upper glacial or the Magothy aquifer, depending
upon geographic location. The altitude and configuration of the water table
underlying the northern part of the Town of Oyster Bay im April 1980 is shown
on plate 6A; the highest water—-table altitude is along the regional ground-
water (water—-table) divide. A significant local ground-water divide in the
water table extends northwest from the Brookville-Muttontown area through the
Locust Valley area. (Locations are shown on pl. 1A.)

Fluctuations and long-term trends of water levels in six wells screened
just below the water table are shown in the hydrographs in figure 5; locations
of the wells are shown on plate 1A. The hydrographs indicate that during the
1962-67 drought, water levels in these wells declined 10 to 16 ft. The
largest declines were along and near the regional water-table divide, which
lies near the southern part of the area near the Long Island Expressway (wells
N1193 and N1230, with declines of 16.1 and 14.4 ft, respectively). It can be
inferred from these data that the water table throughout much of the northern
part of the Town of Oyster Bay, except along the coast, declined by 10 to 16
ft during the drought.

At the end of the drought in 1967, water levels began to recover rapidly.
The rate of recovery in the six wells was about 1.4 ft/yr from 1967 to late
1973, but little or no trend is clearly recognized from late 1973 to 1978.
Another recovery trend may have begun in 1979, but this cannot yet be
determined. As of 1981, water levels have recovered in four of the wells
(N1190, N1193, N1227, and N1230) to heights that exceed those measured during
the 12 years (1950-61) preceding the drought. It is probable, therefore, that
the water table has recovered throughout much of the Oyster Bay area and has
also risen to levels equal to or exceeding those immediately preceding the
1962-67 drought.

Magothy Aquifer
Ground water in the Magothy aquifer becomes increasingly confined with

depth. Water levels in wells screened in the lower part of the Magothy
aquifer reflect the hydrostatic pressure, or static head, that has been
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developed in the lower part of the aquifer by this confinement. Plate 5A
shows the approximate altitude and configuration of the potentiometric surface
of the lower part of the Magothy aquifer during March 1980. The regional
potentiometric divide in the aquifer passes through the southern part of the
study area. A significant local ground-water divide that is close to a
similar divide in the water table extends northwest from the Brookville-
Muttontown area through the Locust Valley area.
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Hydrographs of four wells screened in the lower part of the Magothy
aquifer are shown in figure 6; the well locations are shown on plate 1lA.
Water-level records are insufficient to plot accurate hydrographs for periods
earlier than those shown.

If the hydrograph of well N3475 in figure 6 is assumed to represent
water-level declines during the 1962-67 drought in wells screened in the lower
part of the Magothy aquifer, the greatest decline would have been about 12
ft, which is nearly as great as those in the upper glacial aquifer. The
hydrographs also indicate that water levels began to recover rapidly after the
drought. Since 1967, water-level recovery seems to have continued at a rate
of slightly more than 1 ft/yr, even though pumpage from the Magothy aquifer
steadily increased.

Because little or no pre-1961 data are available from wells in figure 6,
it cannot be directly determined whether water levels have returned to their
predrought levels, However, 1961 water-level altitudes at four of the wells
are indicated above the 1980 altitudes on plate 5A; comparison of these
altitudes at wells N6190 and N7030 suggests that the altitude of the
potentiometric surface along and near the potentiometric divide has recovered
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Figure 6.--Hydrographs of four wells screened in the lower part

of the Magothy aquifer, 1950-80.
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to, or exceeds, that which prevailed before the drought. North of the divide,
however, the potentiometric-surface altitude of 1980 seems to have remained
below that which prevailed before the drought. The differences between water-
level altitudes in 1961 and 1980 (well N3475, -1.6 ft; well N5762, -11.4 ft)
suggest that the decline increases northward. Thus, the potentiometric
surface over much of the area north of the divide had probably not recovered
by 1980 to the predrought levels, although the upward trends indicated in
figure 6 suggest that recovery is continuing.

Lloyd Aquifer

Ground water in the Lloyd aquifer is confined beneath the Raritan
confining unit. The inferred potentiometric surface in the aquifer in January
1979 is shown on plate 5B. The position of the regional potentiometric
divide can be only inferred because water-level data are sparse. The position
of the regional divide was extrapolated from previous regional potentiometric-
surface maps that place the divide well north of the regional divides of the
Magothy aquifer and water table. The maximum potentiometric—-surface altitude
along the regional divide in 1979 was probably between 35 and 45 ft. No 40-ft
contour is shown in plate 5B, however, because water-level data are not
available. Many earlier maps show an inferred 40-ft contour, and recent
digital modeling studies of the Lloyd aquifer indicate that a 40-ft contour
may be present (M. S. Garber, U.S. Geological Survey, oral commun., 1981).

The inferred altitude of the potentiometric surface of the Lloyd aquifer
across the central part of the study area is shown in the hydrogeologic
sections (pl. 1B) to be about 40 ft.

Hydrographs of four wells screened in the Lloyd aquifer in and adjacent
to the study area are shown in figure 7. (Well locatiouns are shown on pl.
1A). The hydrographs of wells N124 and N3355 suggest that water levels in the
Lloyd aquifer declined 4 to 10 ft during the 1962-67 drought. Water levels
probably began to recover at the end of the drought, but, as the hydrographs
suggest, the rates of recovery have probably differed considerably from well
to well.

Water—level trends since 1967 also differ among wells. The trends
indicated by the hydrographs of wells N2424 and N3355 seem to be upward. At
well N124, in the north-shore area (pl. 5B), water levels recovered until
1974, after which they began a declining trend that continued into 1980.
Hydrographs of wells N7152 and N7546 (not shown), both along the extreme north
shore, indicate declining trends from 1968, when water—-level records began,
through 1980. The declines in these wells, and probably the decline at well
N124 (fig. 16), may be due to the effects of pumping by well N7620 and other
local pumping. The rates of decline in wells N7152 and N7546 are estimated to
be about 0.3 ft/yr and 0.15 ft/yr, respectively. Water-level measurements
obtained from well N835 indicate a declining trend through 1980 that may- have
begun in the late 1950's or early 1960's. Table 2 gives the available
water-level data from 1961-80.

A comparison of water levels in March—-April 1961 with January 1979 levels
in wells shown on plate 5B indicates that, by January 1979, the potentiometric
surface of the Lloyd aquifer had recovered to levels ranging from a fraction
of a foot to 5 ft below the March-April 1961 level. The hydrograph of
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well N124 (fig. 7) indicates that water levels in this well were about 4 ft
higher in 1974 than in 1961. Since that time, however, the potentiometric
surface at that well has declined to its lowest level of record.
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Figure 7.--Hydrographs of four wells screened in the Lloyd aquifer, 1950-80.

Table 2.--Water levels from Lloyd aquifer, well
N835, on East Island, 1961-80.

[Location is shown in fig. 5; altitudes are
in feet above sea level]

Water-level Water—level
Date altitude Date altitude
Mar. 13, 1961 10.50 Jan. 15, 1975 7.06
Dec. 31, 1970 8.10 Jan. 16, 1979 5.82
Jan. 6, 1972 8.68 - Jan. 21, 1980 1.62
Jan. 30, 1974 7.61
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Water Movement

The lateral direction of ground-water flow can be estimated from water-
table and potentiometric-surface maps. Ground water moves in the direction of
decreasing head and perpendicular to the potentiometric contours. A vertical
component of ground-water flow may also develop where differences in
hydrostatic head are present with depth in an aquifer or between aquifers.

Upper Glacial Aquifer

The regional and local directions of lateral ground-water movement near
the water table in the northern part of the Town of Oyster Bay are controlled
from the regional and local ground-water divides (pl. 6A). Other smaller,
local ground-water divides (not shown) are present on Mill Neck, Centre
Island, and Cove Neck.

The lateral direction of ground-water movement near the water table is
indicated on plate 6A by arrows. Water on the south side of the regional
divide moves southward to discharge areas along the south shore; water north
of the regional divide moves in two directions. Ground water east of the
principal local divide shown on plate 6A moves toward discharge areas along or
underlying Long Island Sound, Mill Neck Creek, Oyster Bay Harbor, or Cold
Spring Harbor, and ground water west of the principal local divide moves
westward to discharge areas along Glen Cove Creek or into Hempstead Harbor.
Some water along the divides moves directly downward until it meets a zone of
low permeability (for example, a clay bed or the top of the Port Washington
confining unit or the Raritan confining unit), where it is diverted laterally.

Hydrostatic head differences between the water table (pl. 6A) and the
potentiometric surface in the lower part of the Magothy aquifer (pl. 5A)
during March and April 1980 ranged from less than 1 ft to more than 20 ft
throughout most of the area except near the shore. The head differences were
such that recharge from the water table could move downward into the Magothy
aquifer over most of the area. Cones of depression due to local ground-water
pumpage are not shown on plate 6A because the observation wells in the area
are spaced too broadly to provide adequate definitionm.

Magothy Aquifer

The directions of lateral and vertical ground-water movement in the
Magothy aquifer are controlled by the position of the regional and local
potentiometric divides and by the hydraulic gradients. (See pl. 5A.) Some
of the ground water along the divides moves downward to the bottom of the
aquifer, where it then moves laterally toward areas of natural discharge or
active pumping wells.

The areas of natural discharge from the Magothy aquifer can be inferred
from plates 5A and 6A. Discharge occurs wherever the hydrostatic head in the
Magothy is greater than that in the adjacent or overlying units. Water
discharges from the Magothy aquifer into the upper glacial aquifer in areas
adjacent to Hempstead Harbor and Oyster Bay Harbor, and into the Port
Washington confining unit elsewhere.
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Hydrostatic heads in the Magothy aquifer in 1980 exceeded those in the
Lloyd aquifer by as much as 50 ft throughout a large part of the area. This
is due largely to the low permeability of the Raritan confining unit, which
confines water in the Lloyd aquifer but does not prevent water from the areas
of higher head in the Magothy from moving in the direction of decreasing head
and perpendicular to the potentiometric contours.

Lloyd Aquifer

The Lloyd aquifer is recharged by water moving downward from the Magothy
and upper glacial aquifers through the Raritan clay and Port Washington
confining unit in response to the higher hydrostatic heads in the upper
aquifers. The confining units impede but do not prevent this downward
movement. The principal areas of recharge of the Lloyd aquifer are those
underlying and adjacent to the regional and local potentiometric divides,
where flow is predominantly downward (pl. 5B).

Areas of natural discharge of water from the Lloyd aquifer can be
inferred from a comparison of heads in the Lloyd (pl. 5B), the Magothy (pl.
5A), and the water table (pl. 6A). Natural discharge from the Lloyd may
occur in areas where the head in the Lloyd exceeds heads in overlying or
adjacent units. These comparisons indicate that water from the Lloyd aquifer
can move laterally and upward through the Port Washington aquifer (where
present) and into the upper glacial aquifer, and thence into Hempstead Harbor
(section C-C', pl. 1B). Other areas of discharge are along and beneath Long
Island Sound (section A-A', pl. 1B). Some discharge may also occur in the
Oyster Bay Harbor area (section C-C', pl. 1B) by movement of water upward
through the Port Washington aquifer and Port Washington confining unit into
the upper glacial aquifer and then into the harbor.

GROUND-WATER QUALITY

Data on ground-water quality in the northern part of the Town of Oyster
Bay during 1950-79 are available mainly from analyses made by the Nassau
County Department of Health. These analyses, together with those made by the
U.S. Geological Survey, represent 155 wells. The number of samples per well
during this period ranged from 1 to 37. The frequency of sampling varied, as
did the constituents for which analyses were made. It was beyond the scope of
this study to make a detailed study of water quality or to review the 2,168
analyses for obvious errors. It was assumed that the number of analyses in
error was small enough to not significantly affect general interpretations of
water quality that could be made from the analyses.

General Water Quality

Table 3 (p. 22) lists the median and range of the principal constituents
and summarizes the general water quality of the three aquifers during 1950-79;
table 4 summarizes the ground-water quality in the northern part of the Town
of Oyster Bay in 1979. The analyses are arranged by aquifer to facilitate
comparison and to demonstrate changes with depth.
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The present overall quality of the ground water in the northern part of
the Town of Oyster Bay is suitable for most industrial and domestic uses
except in localized areas where it is contaminated, as discussed in the
following section.

Contamination

Recent ground-water-quality studies made by the Nassau County Department
of Health (1978, 1980) indicate that ground water from most public and
nonpublic supply wells was of good quality and generally does not contain
inorganic or organic constituents in concentrations that equal or exceed New
York State drinking-water standards. These studies found that certain
inorganic constituents (except pH) in public-supply wells exceeded State
standards; these are, in order of decreasing abundance: turbidity, sodium,
copper, nitrates, total solids, and chloride (Nassau County Department of
Health, 1978). The studies also found contamination by volatile organic
chemicals in the northern part of the Town to be largely limited to two
areas—-one near Glen Cove, the other a band extending from the Hicksville-
Syosset area to the Plainview-Farmingdale area (pl. 1A), described in the
following section.

Much, if not most, of the contamination other than turbidity may be
attributed to private sewage-disposal systems that have leached nitrogen (in
the form of ammonia), detergents, chlorides, sodium, sulfate, total solids,
and volatile halogenated organics into the upper part of the ground-water
system. Other possible sources of contamination are fertilizers, landfill
leachate, road salting, road-salt storage, and saltwater intrusion.

Volatile Organic Compounds

Volatile organic chemical pollutants that have been found in ground water
in the northern part of the Town of Oyster Bay could be derived from two
sources—-domestic cesspool and drain cleaners, and solvents and degreasers
used by industries.

The organic chemicals most frequently detected and reported in Nassau
County's 1978 and 1980 reports were trichloroethylene, an industrial solvent;
tetrachloroethylene, an industrial degreaser and stain remover used in dry
cleaning; and 1,1,1 trichloroethane, an industrial solvent and cesspool and
drain cleaner.

The studies also indicated that the most significant ground-water
contamination problem in the northern part of the Town of Oyster Bay is the
continued increase in nitrates and volatile organic compounds, as indicated by
the number of wells in the area that have been closed or whose use has been
restricted because of these substances. Plate 6B shows the locations' of these
wells; table 5 (p. 26) lists the contaminants found. Wells classified as
"restricted” because of organic contamination may not be used except in
extreme emergency situations. The Nassau County Department of Health (1980,
p. 10), suggested that water from wells closed because of nitrates may be used
if blended with water from uncontaminated wells to reduce the nitrates to
acceptable levels.
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Table 3.--Summary of chemical analyses of ground water from wells in northern
part of Town of Oyster Bay, Nassau County, 1960-79.

[Chemical constituents given in milligrams per liter unless otherwise
indicated. Data summarized from analyses by Nassau County Department of
Health and U.S. Geological Survey]

Upper Glacial aquifer

Characteristic Number Number of
or constituent of wells analyses Median Minimum Maximum
Specific conductance 40 337 150 25 600
(umho/cm at 25 °C)
pH 46 493 6.3 4.8 10.3
Temperature (°C) 15 77 12.0 9.0 16.0
Hardness (as CaCOj3) 45 491 46 4 184
Hardness. noncarbonate 23 82 63 .0 110
Calcium, dissolved (as Ca) 38 411 11.2 .8 40.1
Magnesium, dissolved (as Mg) 38 410 .48 .04 29.0
Sodium, dissolved (as Na) 37 320 11.0 .10 62.0
Bicarbonate (as HCOj3) 23 78 19 4 560
Carbonate (as C03) 35 388 13.2 .0 60
Alkalinity, total (as CaC03) 42 473 15 2 460
Sulfate, dissolved (as S04) 37 316 18.0 .0 61.0
Chloride. dissolved (as Cl) 47 497 12.0 3.0 130
Silica, dissolved (as Si0,) 15 72 13.0 1.8 17.0
Dissolved solids, residue
at 180°C 41 404 112.5 18 448
Dissolved solids, calculated,
sum of constituents 15 70 200 22 280
Nitrate, dissolved (as N) 42 508 2.90 .0 22.0
Phosphorus, total (as P) 34 274 .01 .0 2.40
Iron, total (pg/L as Fe) 36 452 80 .0 15,400
Magothy aquifer
Characteristic Number Number of
or constituent of wells analyses Median Minimum Maximum
Specific conductance 71 843 70 6 665
(vmho/em at 25 °C)
pH 75 1,208 6.1 4,4 9.5
Temperature (°C) 36 72 12 8 16
Hardness (As CaCOj3) 76 1,190 18 2 150
Hardness, noncarbonate 47 93 5 .0 140
Calcium, dissolved (as Ca) 70 979 4.0 .0 37.0
Magnesium, dissolved (as Mg) 70 965 .16 .0 14.0
Sodium, dissolved (as Na) 69 732 6.0 .0 90.0
Bicarbonate (as HCOj3) 47 93 12 .0 41
Carbonate (as C03) 70 971 6 .0 46
Alkalinity, total (as CaCOj3) 76 1,209 8 1 58
Sulfate, dissolved (as S04) 72 784 2.0 .0 88.0
Chloride, dissolved (as Cl) 76 1,188 6.8 1.0 180
Silica. dissolved (as $i0y) 37 81 8.9 4.3 19.0
Dissolved solids, residue
at 180°C 69 1,127 64 2 689
Dissolved solids, calculated,
sum of constituents 37 79 45 19 494
Nitrate, dissolved (as N) 75 1,201 1.68 .0 29.5
Phosphorus, total (as P) 66 518 .01 .0 2.45
Iron. total (ug/L as Fe) 69 1,155 40 .0 15,800
~ continued-
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Table 3.--Summary of chemical analyses of ground water from wells in northern
part of Town of Oyster Bay, Nassau County, 1950-79.--continued

Lloyd aquifer

Characteristic Number Number of
or constituent of wells analyses Median Minimum Maximum

Specific conductance 16 55 55 30 240

(umho/cm at 25 °C)
pH 17 210 6.5 5.7 7.7
Temperature (°C) 8 10 14 12 15
Hardness (As CaC0O3) 17 205 18 8 46
Hardness, noncarbonate 10 12 0 0 12
Calcium, dissolved (as Ca) 17 173 3.2 1.6 9.6
Magnesium, dissolved (as Mg) 17 171 .16 .0 4,5
Sodium, dissolved (as Na) 17 127 5.0 .1 22.0
Bicarbonate (as HCO3) 10 12 20 16 47
Carbonate (as C0j3) 17 173 4.8 0 14
Alkalinity, total (as CaCOj3) 17 209 15 4 124
Sulfate, dissolved (as S04) 17 134 1.0 .0 7.0
Chloride, dissolved (as Cl) 18 207 5.2 2.5 24.0
Silica, dissolved (as Si0j) 10 12 11.5 7.8 22.0
Dissolved solids, residue

at 180°C 16 198 53.5 17 117
Dissolved solids, calculated, 10 12 41.5 33 75

sum of constituents 17 209 .36 .0 6.7
Nitrate, dissolved (as N) 15 97 .01 .0 .67
Phosphorus, total (as P) 15 203 50 .0 1,680

In 1978, contamination by volatile organic compounds was limited to the
upper glacial and Magothy aquifers, and the largest areas of known or
suspected contamination were in the upper glacial aquifer. No contamination
by volatile organic compounds has been found in wells screened in the Lloyd
aquifer. The Lloyd seems as yet to be protected from the downward movement of
synthetic organic compounds from the overlying aquifers by the Raritan clay.

Ground water in the northern part of the Town of Oyster Bay exceeded the
New York State Health Department interim guidelines concentration of 50 ug/L
per organic chemical mainly in two areas—-one near Glen Cove, the other in a
general east-west band extending from the Hicksville-Syosset area to the
Plainview-Farmingdale area (pl. 1A). Both are in the more highly industrial-
ized areas of the northern part of the Town of Oyster Bay; the latter is a
region having a strong component of vertical downward ground-water movement
and large ground-water withdrawals from the deeper part of the Magothy
aquifer.

Nitrate

The ground-water quality study for 1978 in Nassau County (Nassau County
Department of Health, 1980) indicated that nearly all ground water in the
upper glacial aquifer and the upper part of the Magothy aquifer in the
northern part of the Town of Oyster Bay contained nitrate (as N) concentra-
tions that exceed 1 mg/L. Katz and others (1977, p. 13), in a study of
nitrogen in ground water in Nassau and Suffolk Counties, considered that
nitrate (as N) concentrations above 0.20 mg/L indicate contamination. The
major sources of nitrate contamination are domestic cesspool leachate,
industrial wastes, fertilizers, and precipitation.
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Nitrate (as N) concentrations that exceed the New York State drinking-
water standards of 10 mg/L in the upper glacial aquifer were found in three
areas in the northern part of the Town of Oyster Bay--in the Hicksville
region, in a band along the Suffolk County border in Woodbury, and in Bayville
(pl. 1A). The elevated concentrations in the Woodbury area are attributed
largely to the use of fertilizers at nearby vegetable farms (Nassau County
Department of Health, 1980). Elsewhere, nitrate (as N) concentrations in the
upper glacial aquifer ranged from 1 to 10 mg/L and were less than 1 mg/L in
only two small areas--Lattingtown, and along a thin band between the
Hicksville-Syosset region and Woodbury.

Nitrate (as N) concentrations that exceeded 10 mg/L in the upper part of
the Magothy aquifer were found in the Hicksville-Jericho area, where
ground-water pumpage from the deeper parts of the aquifer is large and where
natural ground-water flow (recharge) is downward from the upper glacial
aquifer. As a result, shallow ground water that contains high concentrations
of nitrate moves downward into the lower parts of the Magothy aquifer. To
date (1981), nitrate concentrations that equal or exceed 10 mg/L in the lower
part of the aquifer have been reported in only one well (N6191) in the
northern part of Hicksville (pl. 1A) (D. H. Myott, Nassau County Department of
Health, oral commun., 1981). Nitrate concentrations in the lower part of the
Magothy aquifer throughout most of the remainder of the northern part of the
Town of Oyster Bay are probably less than 1 mg/L (Nassau County Department of
Health, 1980, fig. 6B).

Saltwater

Salty ground water is reported by drillers in some wells near the shore.
Most drillers have reported that saltwater-bearing zones are near the base of
the upper glacial aquifer or in discrete sand beds in the upper glacial
aquifer or Port Washington confining unit. One well log (N7510) at the
northern end of Centre Island (pl. 1A) reports saltwater in a thin sand unit
from 203 to 257 ft below land surface that is probably part of the Port
Washington aquifer.

Drillers' logs of wells drilled on Centre Island commonly report
saltwater at varying depths in the upper glacial aquifer and Port Washington
confining unit. Isbister (1962, fig. 226.2), in a study of the relationship
between freshwater and saltwater beneath Centre Island, indicates that the
freshwater in the upper glacial aquifer and Port Washington confining unit
(shallow aquifer of Isbister) may be underlain by saltwater throughout much of
Centre Island.

The Port Washington confining unit and the Raritan clay seem to be
effective barriers to the downward movement of saltwater into the Port
Washington and Lloyd aquifers. As of 1980, no saltwater had been reported
from any well screened in either the Port Washington or Lloyd aquifers.

Hydrostatic heads in the adjacent fresh ground water are such that
saltwater encroachment into areas formerly containing freshwater probably has
not occurred. However, if water levels continue to decline below sea level in
the Lloyd aquifer along the north-shore area, conditions that could allow
saltwater encroachment may eventually be established.
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SUMMARY AND CONCLUSIONS

The northern part of the Town of Oyster Bay is underlain by
unconsolidated glacial deposits of Pleistocene age and unconsolidated coastal
plain continental deposits of Late Cretaceous age that consist of clay, silt,
sand, and gravel deposited on crystalline bedrock of early Paleozoic and (or)
Precambrian age.

The deposits have been divided into six hydrogeologic units, which are,
from oldest to youngest, the Lloyd aquifer, Raritan clay, Magothy aquifer,
Port Washington aquifer, Port Washington confining unit, and upper glacial
aquifer. Crystalline bedrock forms the base of the ground-water reservoir.

Ground water for public and nonpublic supply is derived principally from
the upper glacial, Magothy, and Lloyd aquifers.

Total pumpage for all purposes in the northern part of the Town of Oyster
Bay increased from 1.89 Bgal/yr (5.16 Mgal/d) in 1950 to 10.93 Bgal/yr (29.94
Mgal/d) in 1980. Pumpage from the Magothy aquifer is by far the largest and
has increased from 0.44 Bgal/yr (1.20 Mgal/d) in 1950 to 8.49 Bgal/yr (23,25
Mgal/d) in 1980.

Pumpage in the northern part of the Town of Oyster Bay has shown three
significant trends during 1950-80. From 1950-66, pumpage increased from 1.89
Bgal/yr (5.16 Mgal/d) in 1950 to 9.60 Bgal/yr (26.31 Mgal/d) in 1966 and does
not indicate any effect of the 1962-66 drought. During 1967-79, pumpage
leveled off and averaged 9.29 Bgal/yr (25.4 Mgal/d). A new increase began in
1980, when total pumpage was reported to have been about 10.93 Bgal/yr, an
11.6 percent increase over that reported in 1979. Whether this is a new
increasing trend in pumpage could not be ascertained during preparation of
this report.

The trend in ground-water pumpage during the next few years is expected
to continue. Public-supply pumpage from the deeper parts of the Magothy
aquifer may increase as wells are drilled deeper to reduce the possibility of
inducing infiltration from the upper glacial aquifer and the upper parts of
the Magothy aquifer, where water quality has deteriorated. If water quality
in the lower parts of the Magothy aquifer deteriorates, the demand for wells
that tap the Lloyd aquifer could increase.

The water table and the potentiometric surface in the Lloyd aquifer and
lower parts of the Magothy aquifer declined as much as 13 ft during the
1962-67 drought. Declines in the water table during this time may have been
as much as 16 ft in some areas. At the end of the drought in 1967, water
levels began to recover almost immediately. By 1980, the water table had
recovered to or exceeded predrought levels. Water levels in wells screened in
the lower parts of the Magothy aquifer in the southern part of the area had
recovered to predrought levels but may not have recovered fully in the area to
the north.

Water—level data before 1970 from wells screened in the Lloyd aquifer are
sparse, making the interpretation of trends difficult. Hydrographs suggest
that, after an initial period of recovery from the 1962-67 drought into the
mid-1970's, water levels in some wells began a decline that has continued into
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the 1980's. Declining trends have also been noted at wells along the extreme
north-shore area since the early 1970's and have continued into the 1980's.
If these declines continue, saltwater, if present in the aquifer to the north
beneath Long Island Sound, may encroach landward.

The directions of ground-water movement near the water table and in the
Magothy and Lloyd aquifers are largely controlled by the position of regional
water—-table and other potentiometric divides. The regional water-table divide
and the regional potentiometric divide in the lower part of the Magothy
aquifer trend east—west and are near the southern part of the area near the
Long Island Expressway. The location of the regional potentiometric divide of
the Lloyd aquifer can only be inferred because water-level data are lacking,
but may be in the area of North Hempstead Turnpike, 3 to 4 mi north of the
Long Island Expressway.

Ground-water movement south of the regional divides is southward toward
the south shore of Nassau County. Ground-water flow north of the regional
divides contains two principal flow regimes separated by local divides. In
the eastern part of the Town, ground-water flow is northward and northeastward
toward natural discharge areas adjacent to or underlying Cold Spring and
Oyster Bay Harbors or into Long Island Sound. In the western part of the
town, ground water flows west and north toward natural discharge areas
adjacent to or underlying Hempstead Harbor or Long Island Sound. In both
areas, however, some ground water at or near the water table discharges into
springs, ponds, or streams where their channels intercept the water table.
Some ground-water discharge is also caused locally by pumping or flowing
wells.

In areas overlying and adjacent to the ground-water divides, differences
in hydrostatic head between the potentiometric surfaces of the Magothy and
Lloyd aquifers probably cause a downward vertical component of flow. These
are the areas of natural recharge to the deeper parts of the hydrologic
system. The Port Washington confining unit and Raritan clay retard but do not
prevent recharge and serve to confine the water in the Port Washington and
Lloyd aquifers.

An upward vertical component of ground-water flow from the deeper parts
of the system probably occurs along the north-shore area underlying Hempstead,
Oyster Bay, and Cold Spring Harbors and other areas adjacent to Long Island
Sound. This region is the natural discharge area of the hydrologic system in
the northern part of the Town of Oyster Bay.

Chemical analyses of ground water indicate that the overall quality of
the ground water in the northern part of the Town of Oyster Bay is suitable
for most uses at present (1985) except in certain localized areas. Ground-
water-quality studies made by the Nassau County Department of Health in 1977
and 1978 indicate that the most severe threat to ground-water quality in the
area is contamination by volatile organic compounds and nitrates. The studies
found that contamination by organic compounds is limited to the upper glacial
and Magothy aquifers and occurs mainly in two areas. The highest concentra-
tions were found in the Glen Cove area and in an east-west band extending from
the Hicksville-Syosset area to the Plainview-Farmingdale area. Both of these
areas are highly industrialized; the latter area contains a strong downward
component of ground-water movement and is pumped heavily from the deeper parts
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of the Magothy aquifer. These conditions are conducive to the continued
downward movement of organic compounds, which will increase the amount of
contamination and will enlarge the area of contamination in the lower parts of
the Magothy aquifer.

The ground-water quality study by Nassau County Department of Health also
found that nearly all ground water in the upper glacial and upper parts of the
Magothy aquifer in the northern part of the Town of Oyster Bay contained
nitrate (as N) concentrations that exceed 1 mg/L. (Concentrations of nitrate
[as N] above 0.20 mg/L may indicate contaminated water). Nitrate concentra-
tions that exceed New York State drinking-water standards of 10 mg/L in the
upper glacial aquifer were found in the Hicksville area, in Woodbury along the
Suffolk County border, and in Bayville; concentrations that exceed 10 mg/L in
the upper part of the Magothy aquifer were found in the Hicksville-Jericho
area. To date, however, nitrate (as N) concentrations that exceed 10 mg/L in
the lower part of the Magothy have been found only at one well (N6191) in the
northern part of Hicksville. Nitrate concentrations in the lower part of the
Magothy aquifer in the remainder of the area are probably less than 1 mg/L.
Nitrate concentrations in the Lloyd aquifer are probably less than 1 mg/L.
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TABLE 6

Well-completion data on selected wells and test holes in

northern part of Town of Oyster Bay, Nassau County, N.Y.
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EXPLANATION OF COLUMN HEADINGS AND ABBREVIATIONS USED IN TABLE 6

Well Number

Well numbers are assigned by the New York State Department of
Environmental Conservation. The prefix N designates Nassau County.

Owner or Well User

The owner or well user is in most cases the name shown on the completion
report that was sent to the New York State Department of Environmental Conser-

vation by the driller.

During this study, it was found that many of the wells

have changed ownership or user. New owners or well users are listed if known.

The following abbreviations are used in the "owner/user” column:

AM. PHYSICS INST
ASSOC

BAYVILLE

BEAVER DAM CLUB
cc

CERRO WIRE
CERTIFIED IND
CERT. REDI MIX
CL

co

C.W. POST COLL.
FABRIC LEATHER
FAIRCHILD CORP.
GENERAL INST.
GLEN COVE

GLEN COVE BOT.
GLEN COVE HOSP.
INC

KOLLSMAN INST.
LOCUST VLY WD
L.I. LIGHTING CO.
L.I. RAILROAD CoO.
L.I. STATE PARK

L.I. TUNGSTEN
MILL NECK ESTS.
NASSAU CO DPW
NASSAU CO WTR
NATL. PARK SERV
NEW YORK STATE

OLD WESTBURY
OYSTER BAY
PIPING ROCK WTR
POWERS CHEMCO
REG. PLAN. BOARD
RIVESIDE PLAS.
ST. PATRICKS

ST. UNIV. AT O.W.

American Institute of Physics

Associates

Village of Bayville

Beaver Dam Winter Sports Club

Country Club

Cerro Wire and Cable Co.

Certified Industries

Certified Redi-Mix Co., Inc.

Club

Company

C.W. Post Center of Long Island University

Fabric Leather Corp.

Fairchild Space and Defense Systems

General Instrument Corp.

City of Glen Cove

Glen Cove Bottling Co.

The Community Hospital at Glen Cove

Incorporated

Kollsman Instrument Co.

Locust Valley Water District

Long Island Lighting Co.

Long Island Railroad Co.

Long Island State Park and Recreation Commission
Planting Field Arboretum

Li Tungsten Corp.

Association of Owners of Mill Neck Estates

Nassau County Department of Public Works

Nassau County Water Co.

National Park Service

New York State Conservation Department Cold Spring
Harbor Hatchery

Village of 0ld Westbury

Town of Oyster Bay

Piping Rock Water Co.

Powers Chemco, Inc.

Nassau-Suffolk Regional Planning Board

Riverside Plastics Corp.

Saint Patrick's Roman Catholic Church

State University of New York College at 0ld Westbury
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EXPLANATION OF COLUMN HEADINGS AND ABBREVIATIONS USED IN TABLE 6 (Coantinued)

SEA CLIFF WTR Sea Cliff Water Co.
SEL-VRA ACRES Association of Property Owners of SEL-VRA Acres
U.S. GEOL. SURV U.S. Geological Survey
WD Water District
Map Coord

Locations of wells are given by map coordinates, based on a latitude and
longitude grid system, to aid the reader in locating the wells shown in plate
1. 1In this system, 5-minute intervals of latitude are lettered consecutively
from south to north, and 5-minute intervals of longitude are numbered
consecutively from west to east. The grid coordinates are shown along the
margins of plate 1.

Year Completed

Year completed refers to the year in which the well was reported to have
been completed or accepted by the original well owner. It may not always be
the year in which the well was actually drilled, however.

Altitude of Land-Surface Datum (LSD)

The altitude of land surface at the well was estimated from U.S.
Geological Survey 7-1/2-minute quadrangle topographic maps. At most
observation wells, however, land-surface elevation was estimated from spirit
leveling of the altitude of the measuring points of the wells and is probably
accurate to the nearest foot.

Use of Water

The following abbreviations indicate the primary purpose for which water
from the well is used:

ARCD air coanditioning IRR irrigation

COM commercial OTHR other

DOM domestic P.S. public supply

INST institutional RECH recharge

IND industrial UNSD unused
Use of Well

The following abbreviations indicate the principal use of the well or the
purpose for which the well or hole was drilled:

DEST well or hole destroyed TEST test hole
0BS observation well UNSD well unused
RECH recharge water WIDR withdrawal of water

Depth of Well

The figures give well depth or total depth of the drilled test hole, in
feet below land surface.
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EXPLANATION OF COLUMN HEADINGS AND ABBREVIATIONS USED IN TABLE 6 (Continued)

Screen Setting and Total Screen Length

The altitudes of the top and bottom of the screened interval are given in
feet above or below (-) sea level. The total length of screen or perforated
pipe in that interval is given in feet. In some wells, screen was set at two
or more intervals; in such cases the differences between the altitudes of the
two screen settings is different from the total screen length.

Diameter of Well

The diameter of the well is the nominal inside diameter of the smallest
or innermost casing at land surface, in inches.

Water Level (feet below land-surface datum)

The water level given is the reported original static water level, in
feet above or below land surface, when the well was completed.

Date of Measurement

Date of water—level measurement is by month (M), day (D), aund year (Y).
Lift Type

The following abbreviations indicate the type of pump or other conveyance
used to bring water to the surface:_

CENT centrifugal TURB turbine
JET jet NONE no pump in well
SUBM submersible OTHR some other type of lift

Aquifer Developed

The following abbreviations indicate the hydrogeologic unit that yields
water to the well. Where two or more units yield water to the well, the
probable principal unit is given:

UPGLAC Upper glacial aquifer MAGOTHY Magothy aquifer
PTWCU Port Washington confining unit LLOYD Lloyd aquifer
PTWAQ Port Washington aquifer

Specific Capacity

The value in this column is the number of gallons per minute pumped from
the well per foot of drawdown in the well, as reported by drillers.

Abbreviations
COORD coordinates IN inches
D day LSD land surface datum
DIAM diameter M month
FT feet MEAS measurement
GPM/FT gallons per minute pumped per SL sea level
foot of drawdown in well Y year

36



Iv719dn 3INON o ¢S1 1S30 QASNN €S 9 3 3A0D N3T9 208 N
2v19dn 3NON 0r1 9€  1S30 Qsnn ES 9 3 3A0D NIT9 108 N
Iv19dn 8HL0 9 (73 uGim  *S*d 02 L 3 Om AV ¥3IISA0 9€L N
Ivi9an &HLIO 00T a0im °S°d 8l L3 Om AVH 831SA0 S€2 N
21 GAUTT 3NON 0t 2% JSNN  OSNN 8l L 3 UM AvH ¥ILISAO 9E€L N
OvMla 3NON 9 USE 1S30 ASNn sl L 3 UM AVH H3LSAD €€L N
11 QALY 3NON 01 0L 0%t- 01 $92- £0% USNN QASNN 09 6E61 9 3 0DwW3HD SU3MOd 199 N
GAUTD BYNL sl 0%  HULM ONT 19 9 3 O0In3HD SHIMOA 099 N
€ AHLUYVA B¥NL 29-00-00 602 21 St 692~ 01 082~ 09S uOim T} § w62 8€61 9 0 22 AgNHLISIM G0 HEY N
ge AHLOYVA 3NON LE-82-21 G°¢ 9 0e v9= 0l %9~ ¢21 USNM  USND T L€61 L 3 ¥1M #0208 9Nldld %19 N
8l AHL109V¥n 3NON LE-0T1-21 G°*S 9 02 18- 01 19- 091  1S30 ASNN ss LE61 L 3 ¥iIM xJ08 9Nldld €19 N
9 nomLg LE-T2-10 o€l 8 o1 2y- 01 2¢- S91 d0lM  wWOQ vet Le61 8 3 AH3S MuVd *TIUN 065 N
sl Jv19dN YHLO LE-E0-60 2 2t 02 6S=- 0l 6€= wl u0ilm °S°*d 81 LE61 L 3 (Om AVE Y31SA0 GHS N
AH109Vh 3NON 8 0l 992- Ul §G2- 60+ aswnn vyl 9€61 L G 02 gvoulIve*I®l 928 N
99 AHLUYVA baN1l 2E-GT1=20 811 A 0y  E9t- OL €2€- 009 oGim °S°*d L£2 LE61 8 @ am OHILY¥3M 049 N
NoMla 92€ USNN  USNN sl L 3 AY3S avd *TLYN T89S N
OVMLia 3INON £ 9 65¢€ S80  ASNN 11 s061 L 3 390148000M°*d*m 1S N
3 U6l € L3 NOSNIHJLNH®Y 98% N
QA0 3NON 02% USNN  QSNN 81 L 3 Om Ave H31SA0 202 N
we AHLODVA HuNL g1 9S8  S9t- 0L 60€~ 119 dAiM °S°d Se2 €61 8 U OmM OHDIHM3M 661 N
LE AHLUYVW HYNL 81 0s LLE- Ol l2€- ©29 dULM °S°d ove 0e6l [ ¢] OM OHOL¥3r &6l N
GAOTY ByNL 02-00-€0 S°61 9 11 6t o0im WoQ BE 0261 L 3 HAMAVL®O*W  ELT N
AHL09Un 3NON 9 02 $9- UL G9- t21  dSNN  USNhA 1) 9€61 L 3 yiM »J0y 9Nldld 291 N
¥z AHLUDVA 3NON 9€-6T1=-11 8°*v 9 02 €9- 01 €9- vll USNN  UShN e 961 L 3 ¥lmk X208 9NIdld 991 N
vl 2v19dn vyl 1S30 QSNN 191 L G  am 37TIASHIIH 06T N
Jv19dn EST  USNM  ASNN 191 L Q@ am 31IASHIIH 691 N
GAOTT 4NON 21 (T SH0  QSNN [ 026l 9 3 8nN1) ¥338) v2l N
92 IvIvdN BAHNL EE=-00-01 $°9S 21 2v 18- 0L 62- 612 aUlm ¥yl (T £€61 9 3 6N10 X338 121 N
ANON S1% 1S31  ASNn vet €€o6l 9 3 8N %3382 121 N
ANON ¥GS  1S31  USNN ] ge6l 9 3  am ATA ISNJ0T 02T N
62 GAOT wynl 8l vl 16v= U1 L1%= 215 HOLm °S°d Ow of61 9 3  Um AA 4SNI0T 61T N
61 UGAOT wanl ve 649  90v- UL L¥E- L1% HUIM °S°d oYy 2€61 9 3  dm ATA 1SN20T BIT N
ovuvdr ANON 91 96T  USNN  USNN LL 9 3 Qm ATA ASN20T 21T N
2v19dnN 3INON 962 dUSNM  USNN ug s261 9 3 QM ATA 1SNA20T 91T N
L uvMld HHuNL 81 19 2t~ 0l 6§92- 9Y1v QOSNN  USNN sl 6261 9 3  aMm ATA ISNJ0T 1T N
AHLUOVR 01 02 0t 01 0€ L1T  Haim uul €21 0t6l 9 3 22 NVSSYN #1T N
Jv19dn 3INON st L€ 911~ 0L 62= 691 1S3a ASNN €9 0oe6l 9 3 3A02 N319 211 N
€1 GAOTT 3NON $2-G0-20 0°%2 91 0L 6S%~- 0l 68€- oIS  S80 QASNN 99 v261 9 a UM QHJIH3r 01T W
ve GAOTT 3NON $2-22-90 92 91 6G  S9v- 0L %8g~ 62% 1530 USNN gy w26l 9 4d OM OHJIN3r 601 N
1 AHLUYVA BHNL SE-B1-80 eel 91 9g 6L2- 01 €%2- 906 d0im °S°d 21e sE61 9 @ AunNgiS3m Q10 201 N
[14/ (NIR/TVO)] qiado 3IdALl A-a-K s (ND 4D TIAIT (14>  TT3M ¥3IVA (TIAFT VIS QILIIT Q00D yIsn TIEam YIANON
ALIOVdAVD ~TIASd 14I7 °"SVAN MOTId 1D TTIM HLONIT Yas =) TIIA 0 J40  JA04V 1) ~-dNOD dVR 40 YIANMO TTIM
0I4103dS ya41ndy J0 3Iva  TIATIT d40 NIIUOS M0T39 4O J0 asn Isn as1 40 yvax
HALVA KVId "IV1OL JA08V 1) HLJIA JANLILTY
ONILLIS
NIIYOS

*NYOA MIN ‘AINNOD NVSSYN ‘Avd YALSAO JO NMOL J0 I¥Vd NYAHLHON NI SITOH LSIL ANV STIIM QILOFTAS NO VIVA NOILIATANOD TTAM--'9 F1gvl

37



Jvi9dn 3INON 09=90-80 %6°201 K OET  L1S30 USKNN 761 0vel 9 3 Mmdy 0D NVSSVYN 2811 N
Jvi9dN INON S9~60-%0 80°0T se°t € (12} 0l g1 te S80 USNN €€ S961 9 3 mdU 0D NYSSVN  TISIL N
Ivudn ANON 8E€-60-90 68°11 se*t Ye 1534 dASNN 7€ gE61 9 3 MdU 02 NYSSYN TSIl N
Iv9dn BHNL 99-22-90 LS°61 LT-AR € g2 ul 1€ P4 SHO GSNN 9% 9961 9 3 mda 0D NVSSVN  0STE N
IvIvafl 3NON 8€-60-90 62°ST T ie 1S3Q QASNN LS BE6T 9 3 MdU 0D NVSSYN QOSIL N
NOMlg 3NON 19-G2-60 S2°8% 0s°2 4. SH0  ASNN 6% 1v61 9 3 MdU 02 NVSSYN 6911 N
vE IvIVdN HHLO 09-S2-~10 ] 42 0e 1 0l SE- 89 ¥Qim °S°d 01 ovel 9 3 ¥M31vM 44170 Vv3IS LECL N
NOMiaq HH10 01 961 bUIM °S°d [ 9 3 yilvm 441710 ¥3AS 606 N
NOMla 8H10 01 €62 d40im  °*S°d 6 9 3 ¥31vM 44170 v3S 806 N
NOMlg dHIU ot %€T  dQim  °S°d 6 9 3 y34vm J4170 VIS 106 N
gA0 &Hi1O oly uwdlm °*S°d 6 L1261 9 3 ¥31vm 441710 v3IS 906 N
Jv19dn &HLO ] 12 g6- Ul L€~ L9 4dim  °S°d [ 1561 9 3 d3Lvm 44170 VIS S06 N
av19dn 3INON 2] 3] 1S34  USNN 6 1261 9 3 y3ivm 44170 V¥3IS G06 N
v 194N INON ot ue USNN  ASNN [ L161 9 3 udLvm 441710 v3S w06 N
Jvivan 8HIL0 (A vyl  80LmM °S°d 6 1eé6tl 9 3 ¥31vm 44170 v3S fue N
IviIvanN 8KH10 ot e d4Gim  °S°d 6 9961 9 3 yilvm 44170 v3S 206 N
Iv9an 3NON 7Y 153G 0USnN 6 12061 9 3 ydlvm 44170 viIS 206 N
IvIvdn bBH10 8 22 65~ 0L L€= ¥9 4Gim  °S°*d ] ts61 9 3 ¥Iivm 44170 VIS 106 N
Jv19ar 3NON ot 8 1530 dASNN (4] Gliel 9 3 y4lvm 44170 v3S (06 N
AHLO9VYR 3INON (1A vG2 ASNN ol L G 0) avoylIvsd®I®l 998 N
GAQT 3NON 09=6T1=L0 9NIMOS 02 04 L0%~ Ol LSE€E~= 02% (USNN UJSNN ] 0vel 9 3 441VM 44170 v3IS <Zvs N
GAOMN 01 ve 062- ULl 992- ¢tO0E uQ0ilm °S°d ‘2 1€61 9 3 3A0D N319 Gty N
Jvludn 3INON 8 02 262- 01 2.2 <¢E0€ ASNN USNN [ 9 3 3A02 N3T19 €8 N
v 194N INON 01 6S1T  1S30 USNN €S 9 3 3A00 N319 g18 N
2v19dn 3INON ot %91 1530 USNKNN €S 9 3 3A0D NI 218 N
v 1940 INON 9 691 1S30 USNN €9 9 3 3A0D N3T9 918 N
Jv19dr 3INCN 9 191 1S3Q dsAnn (2 9 3 3A0D N3ITY  Sis N
v 19an 3INON ] 991 1530 QASKNN €S 9 3 3A00 N3Y 18 N
Jv19dri 3NON ] 3] 1530 USNN €S 9 3 3A02 N39O €18 N
Jv19dn 3NON 8 (1] 1S30  Qswn €S 9 3 3702 N3O 218 N
2v19dn 3NON 91 g- 0oL 1t 84S 1S30 QSKNn €9 1561 9 3 3A02 N3T9  II8 N
v 19dli 3INON 8 (24 1830 USnn €S 9 3 3A02 N319 118 N
Iv19dn INCN ot 91 1 oL 21 <9 1S30 dUShN €S 9 3 3A02 N319 0l N
Jviudn 3INON L} o 1530 USKNN €S 9 3 3A00 N3T9 608 N
Iv19dn 3INON 8 59 1$30 dSNN €S 9 3 3A0) N3O 808 N
Jv19dnN 3NON 8 Y91 1S30 ASNN €S 9 3 3A00 N319 108 N
Iv19dn 3INON 9 ¢21 1S30 USNn €9 9 3 3A0) N3T9 908 N
v 19dN 3INON 9 021 1S3a dSNN €S 9 3 3A0D N319 G088 N
Jv19dn 3INON 8 1Sl 1S30 GSNn €S 9 3 3A02 N39 408 N
Jv19dn 3NON 8 ¢91 1S30 USKNn [ 2] 9 3 3A0D N3IT9 €08 N
[Ld/ (NIR/TTVO) ] qiado dIdiL A-4-r @as1 (NI) D TIATT (L)  TTIM Y3LVA (TIAFT vES QILIT “QU00D ¥3Isn T1dM  YIGRAN
ALIDVAVD -TIAYQ LJIT °"SVIAR MOTad 1d) TTIM HIONI'I Vias - TTIM Jo 40 JAOEV 1d) -dN0D dVR 40 YINMO TTIM
0I4103ds yIJINBY 40 3lva TIATT 40 NIIYOS MOTIE YO 40 asn  Isn as1 40 yvax
YILVA KVia V1Ol JA09V 1d) HIdEA JANLILTV
ONILLIS
NIIWOS

*MYOA MIN ‘ALNNOD NVSSVN ‘AVd YALSAO 40 NMOL 40 I1¥Vd NYIHIHON NI SITOH LSHL ANV STTIM QILOTTIS NO VIVA NOILATANOD TTAM--'9 TIAVL

38



29 19dN 3NON T#=£0~90 SS°* 141 052 S 19 vl 99 961 S&0 USNN L12 1961 L Q mdQ 02 NVSSVYN  Tle¢l N
AHLU9VA 3NON 59=90-%0 %§°86 se*l € vy 01 2L¥ eyl SH0 USKNN L81 6961 L 3 MdQ 03 NVSSYN 0TI¢l N
AHLU9VA INON 29=-0€~L0 06°E6 0s°2 S [*A ] Ul €S 0¢#T1 1S30 USKNN LA 2v6l L 3 MmdU 00 NVSSYN 0121 N
AHLUOVA ANON T%=%2-90 S2°96 05°2 80T 1S3Q dSNN LA 1961 L 3 Mdd 03 NVSSVYN 0121 N

Ivi9dN INON 19-62-21 L0°BE Y 99 SHO USNN 221 1961 L3 MdU 02 NVSSVN 60¢T N

Iv19dgn 3INON 24=91=21 %%°L2 v .1 1S30 USNN vel [ 12 L 3 mdQ 02 NVSSYN 6021 N

Iv19aN 3INON E4=-£2-90 02°0S 0s°2 621 1S30¢ dsnn 921 Ev61 L3 MdU 00 NVSSVYN 6021 N

Iv19dr 3NON 2+4=02~T1 1€£°69 0s°2 €ET  1S3a dASKNn 9¢1 2vol L 3 MdQ 00 NVSSVN 60¢1 N

Iv19dN 3INON T14=01-90 €0°6¥ 052 S 8s vl €9 89 1530 USNn vel 1v61 L 3 Mgy 02 NVSSVN 6021 N

Jvi9dn 3NON €9-61-20 SH°E€1 ge°tl € 52 vl ®2 tE SHO USNN 85 £961 L 3 MdG 0D NVSSYN 8guel N

ovi9dn 3INON Gge*1 1€ 1530 USNN 69 6561 L 3 mdU 02 NVSSVYN 8021 N

Jvluan 3INON 8E=-82-L0 12°S1 [-TAR¢ 1€ 1S30  USKNN 6s 8E6T L 3 MdUt 0D NVSSYN 8021 N

JvI9dn INON [T ¢ %2 s80  USNN €e g6l L 3 MmdU 0D NVSSVN 2021 N

Iv19dn 3INON [T-AR1 Ve 1830 4SNn 6 BE6I L3 MdU QD NVSSYN 9021 N
AHL1U9YA 3INON 92-81-80 0.°€9 v S Z€ 01 L€ 911 SHO USNN LAA0 9L61 L Q Md0 00 NVSSYN Sell N

Jv19dn 3NCON 99-22-11 00°8S G2l L6 1530 4SNP LAA 9961 L Q Mdd 00 NVSSVN G611 N

JviYdr 3NnON 19=0€=-1T1 SB°*T9 ge*1l Ll 1530 dASKNn CA A 1961 L Q mdu 00 NVSSYN Soll N

3INON 661  1S31 USKNN LAt 1961 L Q Mdd 00 NVSSVN G611 N

Jv19df 3NON [9=91-60 Sv°* %S 05°¢ S €9 ul 89 e 1830 dsnn LYY Iv61 L 0 MdU 00 NVSSYN Goll N

Jvi9df 3NON 19=-41-21 02°6L A 001 SH#0  GSNN 891 1961 L QA MmdU 0D NVSSVYN  H611 N

IvIVdP INON 0%~-T1€~01 09°SE 05°¢2 %01 41S3Q A4Snn AZA 0v%61 L Q mdU 0D NVSSYN v6ll N
AH1UYVA 3NON 0%-81~01 09%°Tvl 0s°¢e [91 1S30 aSnN [§ %4 ovel L Q MdU 0D NVSSYN €611 N
AHLIUYVA INON T9=11-80 €L°SS 0s°2 s S9 Ul 0L vl SH4Q USNN evi 1v61 L Q MaU 02 NVSSYiN  26ll w

Jvludf. aNON 049=22-11 92°1¢ 0s°*2 L6 1S30 dAsSKNn 951 ovel L 3 mdd 00 NVSSYN 1611 N

Ivi9dr 3INON 09=90-1T1 29°.9 4 66 S80 USNN vl 0v61 L 3 MdUd 03 NVSSVN 0611 N

NUOMmie 3INON 09=92-11 82°21 [T { €€ S8Q  USNP L9 0vel L 3 MdU D NVSSYN  6BIT N

Jvivdn 3INON 19=-22-11 02°01 [T € 9 01 6 oY SB0 USNN St 1961 L 3 Md(Q 02 NVSSVYN 8811 N

o2v19dN 3INON BE=S2=~20 €0°L1 ge*t k43 1530 Asnn LE egol L3 Mmdu 02 NVSSYN g8l N

IvIvaP 3INON T2 52 1S3Q asnn 9 BE6T L 3 mdu 0D NVSSYN  2ull N
AHLUOVA SNON 0%=-50-01 82°601 4 CT-A SHO USNN 961 0vel 9 q MdU 02 NVSSVYN 9210 wn
AHL109Yn 3INON 0%=-%2~01 0S°26 4 8BSl 1S3 dASNN L1 ovel S @ Mgyl 00 NVSSYN SLIU N
AH109VR 3NON 09v-€E1-60 69°8E 05°*2 (1] 1S30 asnn elt ovel 9 3 MmdU QD NVYSSYN %211 N

ovi9af 3INON T4=T1-60 S9°82 0s6°2 S 8y 01 €9 6 1§30 USKNNn syl 1v61 9 3 MdU 02 NVSSYN EgL1T N

v 19dN 3INON 04-%2~-60 SE°EH 0a°2 c0T $80 USNN 91 ovel 9 3 MdU 02 NVSSYVN 2s1L N

Jv9dh 3NON 24%-11-60 06°02 05°2 1% 1S30 dswnn 1] 2vel 9 3 Mdd 02 NVSSYN  T211 N

Jviadn 3NON ge*1 1y 1S30 USKNn 89 geE61T 9 3 Mgu 0D NVSSYN  T2T0 N

Jvi9an 3NON v S 9~ Ul 1~ 91 S80 (dsSnn 01 9l61 9 3 mdU 02 NVSSYN 0211 N

ovludf 3NON s2°1 [} ] SH0 dSNN vl g8g6l 9 3 MdU 02 NVSSYN 0211 N
AHLUYVA 3INON 09-60-60 02°6S 05°2 98 S40 UShN ¢el ovel 9 3 mdd Q) NVSSYN €SIT N

Ivi9dn 3INON $9-20-90 v2°201 v S840 ASNN %S S961 9 3 mdl 0D NVSSYN 261U N

[14/(NIR/TTVD) ] didd0 3IdAL (KA-d-RN) ds1 (ND AD TIATT (1D TIIM YILVA (TIAIT viIS GA1TT “QE00D yasn TIIM YIERON
ALIDVdAVD -TIAHd LJIT °"SVAR M0OT34d 1D TT34 HIONTT Vis () TTIM 40 40 JAOEV 1) -dN0D dVR Y0 YIANMO TTIM
OIJ4I03dS YIJINdY 40 J1vd TIATT d0 NIIYOS MOTEE d0 J0 gsn Isn as1 40 Yyvax

HALVA RVId V10l JAOHV 14 HLIJIdA 3ANLILTY
ONILLES
licice. ol

*YHOA MIN ‘AINNOD NVSSVN ‘AVA YALSAO 40 NMOL 40 JUVd NYAHLYON NI STIOH ISIL ANV STIIM QALOITIS NO VIVA NOILITINOD TTIM--"9 T4Vl

39



GAOTT wuNl 8 01 162- 0L 182~ L0E€ HQ1M ONI st £v6l 9 3 NILSONNL 1T 16l N
AHL1U9VR BHNL 9 Y82  USNN  QSNN CLA L O *m°0 LVCAINN®LS gquil N
Jv9dn 3INON ] v€1  USNN  ASNN 1v2 L Q *M°0 1V°AINN®LS YLLU N
AHLU9VA HuN1 29=-41-10 15l ] 21 99- 0l €9- £62 USNN  USNN 8vee 2v6l L G °M*0 LV*AINN®LS €21 N
AHL09VR ] 92 0se g @ AvY H31SA0 8920 N
01 AHLUYVR 1%-01-01 081 ot 12 I€€= 01 0IE= <cRS dGIM [eJ4] 1se 1961 8 Q AvH HIL1SA0 2921 N
ve GAOTT &¥Nl T9=-61~10 so1 81 0% €0E~- Ol €22- ULL% dOIm  °S°d 291 1v61 9 3 Um ATA ISNJ0T TSI N
sl Ivludh 09~E£2~-60 2 91 o€ $11- Ul 8- 521 &0im °S°d 11 0v61 9 3 y3lvm J4I71) VIS GeSl N
QAU 3ANON ) o U0S  HQiMm WOa s L1261 8 3 Z1Im¥370S°8°M 98%1 N
IVI9dN INON $9~-81-%0 SG°19 Y LL 1830  USNN 691 4961 L @ mdU 02 NVSSYN T69l N
Iv19dr 3NON 4 %61 S0  USNN 912 9961 L 3  MdU 0D NVSSYN L2901 N
AHL09VA 3NON v 8 S0  ASNN 0€T v961 L 3  mg@ 02 NVSSYN 9291 N
Iv19dN BHI0 09-22-50 9NIMOTS 2 a2 911~ 01 T16~- 921 dQ1m °S*d 0l 0vel 9 3 ¥3lvm JIITD vIS L2EL N
AH109VA 3NON 09=-0€-%0 L1°201 L] vel SHO  AsSNN 981 ovel 8 0 mdU 03 AVSSYN 9e¢l N
AHLUY9VR 3NON 04=-20-10 BG°SLI 0s°*2 coe SHO  USNN 092 ovel 8 G MoU 0D NVSSYN G9%21 N
AHLIUYVA 3INON 0%=-€0-%0 G9°121 ) € 11- Ul &= <92 usSNn 692 0v61 8 U  MdU 0D NVSSYN 9921 N
AH1U9VR 3NON §2~22-60 %9°9 g2l € 9¢€ 01 6€ 1 S0  ASNM ¥9 cL61 8 3 MdU 0D NVSSVYN €92l N
AHL09vn 3INON 99-§0-21 00°91 G2l £ 9€ Ul 6€ 82 1530 USNN v9 9961 8 3  MdU 0D NVSSVN €9l N
Jvi9dn 3INON [-TAR 1530  USKNN L9 6561 8 3  MdO 0D NVSSVN €921 N
Jv19dN 3INON €6-L0-T0 ST1°L g2l € 1y 01 ov ve 1S30  QSNN 1] €561 8 3  MdO 03 NVSSYN €921 N
Jv19dn 3INON [-T-A 22 1530 asan sy 6€61 R 3  MdU 0D NVSSYN €921 N
Iv19di 3INON EG-S0-10 69°+1 I TAR <€ SA0  QSNN v €go6l g 3 MdU 0D NVSSVN 2%21 N
Ivi9dn 3nNON [-TAR1 1€ 1S30  USNN 1y 8ES6T g 3 Mdu 02 NVSSYN 2921 N
AHLOYV 3NON 29-0€-€0 21°€ES 0s°*¢ 18 SH0  USNN 6€1 2961 8 @ MdU 02 NVSSYN T€21 N
AHLUYVY 3NON 0%-22-11 9%°19 0s*2 €8 1530  USNN €Y1 0461 8 O Adu 0D NVSSYN  T€el N
AHLU9VR INON 09-E1-21 25°06 052 $%1  1S30 USNKN YL ov61 % O  MdU 0D NVSSYN 0E2l N
AHLU9VA 3NON T4-60-T0 21°€21 4 102 S0 ASNN w2 161 8 0 MdU 0D NVSSYN 621 N
Jv19dn 3INON 29-90-20 L2°HGT 4 € 19 Ul %S 921 SB0  AQSNN 22 2961 8 U MdU 0D NnvSSYN 8221 N
Jv19dn INON 14-90-50 BH°9SI 4 9 Sv 01 1S 6L1 1S30 USNN v2e 1961 8 O Mdd 02 NvSSVYN geZl N
Jv19dn 3INON 14=E1-€0 65°9G1 v 9 € 01 1 681 1S30 USNN %22 1961 8 O Md0O OU NVSSYN 8221 N
AHL09Vm 3NON T9-€2-10 L1%021 0s°*2 S YE vl €% vel SHO USNN 2Ll 1v61 8 3 mMdd 0D NVSSYN 1221 N
NOMla IANON T4-60-01 B1°6 g2l 2 82- Ul 92-  ¢9 S80 USNN e 1961 L 3  mdu 02 NVSSYN 9e2¢lI W
Iv19dhi INON HE=-62-L0 2€°S s2°1 oz SHO  USnN ] 861 L 3  Mmd0 0D NVSSYN G2¢l N
Jvi19dN 3INON 14-90-01 LE°22 ge°1 € €1- UL 01=-  bf S840  USNN T4 1961 L 3 mdd 0D NVSSYN 221 N
JvI9dPM 3INON §9~22-60 %1°€L TAD € €9 U1l 99 58 S80  USNN vyl G961 L Q Md0 0D NVSSYN 4121 N
JvI9dN 3NON 06-81-¢0 00°29 ge*1 Ll 1830 USNN oyl 0s61 L Q  mdU 0D NVSSYN %121 N
Jv19dnN 3NCN 8E~€1-01 8L°89 se*1 1] 1830 USNN oyl 8€61 L Q MdU 02 NVSSYN 4121 N
Iv19dN INCN T9~91-G0 B6°68 05°2 s 99 ul 12 601 1S30 QSNN SLT 1961 L G Mdu 02 NVSSVN €121 N
AHL09VR 3INON 24=02-10 8%°E®1 L 9 2% ul 8% aRl S80  USNN L22 2vel L QO mdQ 02 NVSSVYN 2l2l n
AHLU9VR 3INCN 19=G2-%0 61°96 v w21 1S30 USNN L2z 1961 L 0 Mdu 0D NVSSYN 212l N
(147 (NIR/TTVO)] gddo 3IdAL QA-A-N €as1 (NI AD TIAIT QD  TIIM YILVA (TIAZT VIS JI1IT QU000 uiasn TTIM  YIERAN
ALIDVdAVD -TdAIQ 14IT °"SVAN MOT134d 1D TTIM HIONIT vas ) TIah 40 40  FA0AV ld) -dNOD dvNi Y0 YINMO TTIM
0I4103dS yIJINdV 40 JIvad  TIATT 40 NIIYOS M0T3E ¥O Jo gsn 3sn asT 40 yvax
. HALVA RVId V1oL  3A0EV 14 HL4Id AALILTV
ONIL1IIS
NITWOS

"MUOA MIN ‘AINNOD AVSSVN ‘Avd

YILSKO 40 NMOL 40 1¥Vd NYJHLIYON NI SI'I0H LSIL ANV STTaM QIALOITIS NO VIVA NOILITdNOD TTdM-~-'9 FIdVL

40



0y Jv19dn €6-40-01 3] 91 vS 101~ 0L 9 162 uQim  °S°d oyl €961 9 3 3A02 N319 268t N
INON Svy  1S31  ASNN E3A1 €s6l1 9 3 3A0D N319 26vE N
€S AHL09VA HY¥NL 26-22-10 L9 8l €S yl2- 0L ¢22- ©2v daim °S°d 0s1 2561 L a Gm 3TTIASHIIH  BLBE N
3ANON Y09 1S31 Osnn 051 2s61 L @ gm 3TTIASHIIH  BLYE N
INON 665 1531 AsSnn ¢St 2s6l L a Um FTTIASHIIH  LLBE N
] AHLO09VA HY¥NL 29-90-T1 901 91 02 Ly1- Ol 221- SEE OSNN  ASKN €Y1 2561 L 0 dy0d QGIIHOYIVY 4LB8E N
€Y AHLUYVA WBNS 269-G2-€0 tot 91 137 L92= 0L LI2= S%% USNN  USNN €81 €s6l L 0 od0) QIIHJYIVE (9BE N
6€ AHLIUY9VA byNL 26-80~20 401 91 ['34 §62- Ol Sl2= S%y USNN  UShp SH1 €se6l L U dd0d UINIRJYIVY (QSYt N
3NON 10S 1S31 0sSwn S8l L G dy0d QIIHDuIvVY (QSwt N
v AHL09Vn 3INON [G-€0-21 Sol 8 ot 43 01 2v €91 1S30 OUSNN Se1 ta6l L O *J0SSV 1393IdaS5 8EY¥E N
ot AHLU9VA E¥NL 1S-v0-90 s6 91 6v 122- 0l 2L1- <¢0% YOIM UNI 181 1561 L a 34IM 0H¥3D 69t N
V1940 06-1€-80 ONIMGCIS 21 0€ 001~ 0L 04- U2l daim  °S°d w1 0sel L3 OMm AVE H¥31SA0 T(9%9E N
ov19dn et € v8- UL 2s- c0l dOGlm °S°d 2 0s6l L3 am AVH H3ILSAO 9uvEt N
9¢ AHLUYYA banl 06=-22-10 1et 8t 0% 912-~ UL $22- 18% HGIM °S°d 802 0s61 L G Um OMJIY¥Ar GLYE N
1€ AHLOYVA B¥NL 05-20-90 (X1 81 09 892~ 0Ol R02- L1S uULm °S°d AT 1set L Q UM OHIOIHIM 9i9E N
® ov19dn 05-52-v0 ONIMOTS 2t se 02l- Ul s6- LIT uOlm  °S°d £S 0sel 9 3 3A00 N3Y  99%E N
3INON 099 1S31 USnN tye 6v61 L Q UM OHJIIMIC v99E N
(%] ov9dn HunNl 69-12-90 6°Y 2t 1€ 921~ 0L €6~ 11 dQim ONIT Le 6961 9 G 00 ONILILIHO9IN"I®*T ole€ N
CGACT 1 4alm °*S°d ot avel g 3 S38JY VHA-TI3S 0262 N
6% Jv19an Hunl 0€-0€-10 8 2t LE 9¢v1~- Ol 601~ <¢€2 40aim HuI Qe 1cel 9 3 30 Gv3H N319 919<¢ N
Jv19dn 3INON 9 v e8l- 04 SBI- 82€ SHO0 USNN €6 1v61 L 3 Mdu 00 NVSSYVN 8242 N
INON t9E 1S31L ASNN 4 9¢61 L3 mdd 02 NYSSYN §24< N
s Jv9dn 3INON L9=21-60 ONIMO4 o1 0e oL~ Ul 09~ 6 ugim ani sl Lv61 8 3 41VLS NHOA M3N 019 N
gl Jv9dN 3NON L9-01-60 ONIMOTS o1 02 1L~ 0l 16- t6 agim ({1 Xt 1961 8 3 3LVv1S »HOA MIN 60%<¢ N
Ivludn vynl 9 VLT uOum ani L9t ogol 9 3 4402 1IWd  91Ee N
Y4 GAOTNM Ly=-10-01 9+ :] et 8St~ Ol 9vE- 9lE Hya.m w0oga 8l Ly61 L 3 M3ydmvI-y3INvHd 1[92¢ N
NIMlo 8 w6l ['A 1 L 3 00 GvorIvy*"I® sEZE N
ov9dr 3NON 9 99 4aim GNI ol €061 R 3  3lviS »HOA m3N [12¢ N
Jv9dnN 3NON S LT yaim ang St €061 8 3 AL1viS NHOA MIN 0fee N
Jv19dn 3NON 9 vy yaim anl st €061 # 3 J4V1S NBUA M3IN  602¢ N
JvIivdh 3NON 9 92 agim ON] st €06l € 3 31V1S NYOA M3IN B02¢ N
QAU 3INON 91-00-00 ONIMOS s 69% 1S3Q USNN 0t Loo1 L 3 9IN30N 2€l¢ N
AL 99-9[-S0 ONIMOIA [} 22 6€7= UL LIv= 699 uGIM woa ol 9961 1 3 1717304v2°9 €11¢ N
GAOT 8 S09 6S1 2c61 8 3 JIN09°*W*3 BYOC N
9 GAUTT BHNt 29-ST-L0 02 ] Tt G62- 01 $82- S HOUm UN] 0s 9961 9 3 0JIn3HD S¥3M0d 180Z N
P4 JvIvdn 3INON 99=52-20 St 8 91 Ge-~ ol 6- LYA 1S30 ASNn 0s 9%61 9 3 0In3HD SH3IMOd LBOZ N
ue Jv19dN biNl 99-S1-50 08 ot 1e € 01 92 6ST 1S3G USNN 291 9v61 FAN ¢ OM 3TTIASHIIH  2L0E€ N
[ 4 ov19dn 99~-10-90 ] 8 0t vy- 04 vE- <8 USNN  aSNN 9e 9961 9 3 *10w 3A03 N3T9 0902 N
2l JvudnN 3NON S9=01-%0 ONIMOTI 9 st 9G- 01 6€- 9l 1$30 ASNN e sv6l 9 3 HyIYNNT NOSNIHOS (202 N
gAaom Sy~G2-%0 ONIMO3 8 [} ¥8t- Ol GLE- S6E€ HALM woa 0t Sy61 L 3 NYWQ3Idd LIVE N
[1d/ (NIN/TVND)] J3d0 3IdALl A-Q-M s’ (ND  dD TIATT AdD  TTIM YIIVM (TIAFT VIS QILIT Q00D yIsn TTIMA YIGMNN
ALIDVdVD ~TdAId L4AIT °"SVAN MOT3d 1D TTAR HLONT1 vas () TIIM  d40 40  FA0AV 14 -dROD dVR YO YINMO TTIM
014103dS y3Aindyv Jd0 JLva TIAT1 J0 NIAYOS MO39 YO (1] asn 3asn as1 40 gvar
YALVA RVIQd TViOl JA08V 14 HLdIA IAOLILTV
ONILLIS
NITYOS

*MYOA MIN ‘ALNNOD NVSSYN ‘Avd

YALSAO 30 NMOL 40 LYVd NYIHIYON NI SIT0H ISIL ANV STTIM QHIOTTAS NO VIVA NOILITIANOD TTAM--°9 T1GVL

41



JvIYdN BHNd S6=-90-21 ONIMOTS 8 (124 96~ U1 92~ 121 uQ4m n0D s (11N 4L 3 8070 wvQ ¥3AVIH 2299 N
Si Iv19dN &4N1 S5=-62-90 G°L el 44 €e- 01 I~ (1°] HQLM HH] 15 5561 9 a 00 SYU3INIONIT 0999 N
AHLO9VYA INON SG=-00-00 08 9 12 92 01 v v#1 1S30 dASKNN 0.1 ss6l L @ XIn I038°1830 GteES N
Y€ Iv9dn 3NON §G=-92-11 82 21 S 68- 01 9= €91 1S30 QASNn €L Gq61 L 3 ONI Q31411430 2€€s N
€Y NOMia WBNS GS=9(=-50 16 81 6S QY- 0L 91 St dUim °S°d A 5661 9 3 3A0D0 N319 1929 N
ANON <0€ 1S31 AsSn~n oY1 gs61l 9 3 3A0D N3T9 192 N
Jv9dn 3NON 29-92-10 08°61 Ge*t T01 S80 USNN €21 1961 9 3 mdd 00 NVSSVN 0629 N
Jv19dN 3NON v9-€2-90 89°12L 0s*e [-}3] 1830 dSnn T4 2961 9 3 mdl 0J NVSSYN 0425 N
Le JAOTT BviNd 96-21-90 13 81 0L 9G67=- 0L 9PE~ 605 YuOIM °S°d Yy 9561 9 a UM OHOLY3r 1025 N
€ UAOTT BHNng 9 ot 05€E= 01 0%E=- SLE€ HOLIM n0Q 2¢ 6s61 L3 aQvynvs*d 8sls N
11 UVMic "WidNl 96=-0T1-80 81 8l 0S Ile=- Ol 192- 09 uQim °S°g vy 9661l 9 3 am ATA 1SNJ0T 2614 N
AHL09¥n 3NON §S-00-00 0L1 v v =4S ul 9¢ €61 1S3Q0 USnn 124 6561 L a ONVI®I*S 9g0s N
(-Y4 AHLOOYA bHNL 96-92=-01 0¢ el 2¢ 66~ Ul 29~ b2 Haim 11,3 R A1 vGe6l 9 3 30 NVSSYN 1205 N
Se AHL109YA BHNL 9G=LT1=11 161 -] 02 L1- ol € 562 USNN  USNN yE2 gsol L @ 1LIA37°C M 8505 N
6 JviudN &¥NL €€=00-40 €681 [ S92 USNN  JdSKNN 0€e €go6l L 3 20 mOT0KH INId 168y N
19 v IudN YNl 96-91-60 2Ll 21 43 Le- ul ¢ ive uQim .1-3 Vee vG61 L 3 20 mOII0OKH 3NId 0919 N
AHLUYVR 01 LGe JUim €ct 1161 9 3 30 NVSSVIN  6E9YY N
(4] AHLUOVA HHNL 9G=-G2-80 vE 91 2S of~- 01 €1 912 uQim I-1.)4 YLl v561 L @ 0 »UOHuMOOVAN EEYY N
ANON B0€ 1$31 dSNN 9L1 L G T »0oudmOUVIN E£E9Y N
0t NOMid BH¥NL 96-52-50 9% el 2€ 2li- 01 o08- 181 dGLM =153 ¢ 69 vG6l G 3 ID JHOHS HIYON 29%% N
ANON 142 1S31  USNNn 69 v661 9 3 J0 3JHOHS HIHON 29v% N
0t gALT %6-91-40 0 9 01 00t- 04 062~ YIf &QUMm LIU 91 v6ol L 3 3IVHONEYN®S  Ov9Y N
é GAOTT B¥NL GS=-00-%0 ONIMQOTS 9 91 02€- 0Ol 90€~- <¢SE HOLM [ ]¢}e] -74 6561 9 3 A4ONNVT NVWXDAQ 2E%Y N
[ R JviYdli 3INON €S=00-90 v v |84 89 vl 6L LE 1830 d4SKNn 86 €561 L0 ONI Q31411430 1€%7 N
0s AHLOYYA BbdNl 9G=-%0-60 4 02 88 §9¢- Ul gL1- <0 dQLM °S°d 9t 1661 g 3 Um AVo H3ISA0 00%Y N
3NON 00% 1S3L USNN 9€E vs61 8 3 Um Avd ¥ILSAO 009%% N
R4 GAOTY wdNd £6=-20-21 0S 9 ot 80t- Ul 862- L9E HQOLm woa 8% €661 L 3 IXUNHE*O AMYN  9LEY N
1€ AHLUOVA B¥NL vG=-90-T1 011 81 0% €62~ Ul €02- ©Sy USNN AOSNN voe %561 LU UM OHJOIY3Ir 992y N
113 AHLIOUYA BaNd €6=21-11 0s1 81 oy Evt- 04 €0€~- 126 wudim °S°d éée cg6l L a Om ORDIYIAN Goev N
NOMla 3INON €5=-82-%0 INIMQS el Se 0LT- 01 s%1= w©BI USNN USNN 8l (XT3 L 3 m AVE ¥31SA0 LELY N
OVMid 3INON 0T1€ OSNN  dSKNN 8l €661 L 3 M AvH ¥3L1SAO0 9€El¥ N
L1 AHL09YW BY¥N1 $G=-f2-G0 20t 81 0¢ 8Gd- 04 802~ Sv» dQlm °*S°d ¢ol vG61 L Q Om OHO1H3r €ElY W
9t AH109YA BHAL %6=-490-80 SL 81 0s G0t=- 01 GS2- V2% dQlm °S°d 491 vsel e d am MIIANIVId L60%Y N
LE AHL109vn BaN)L $5-20=-90 €9 91 0s vvt=- Ol 462- 66% HQIM °S°d 051 4G61 8 @ Um mM3IANIVId 960% N
1€ AHLU9YA BYNL 9G-E0-60 2L gl 0% Ovt- 01 062- S6% YQIM °*S°d Vol 9661 8 a Um M3IANIVId S60%Y N
AHL109VA 3NON 002 1S$S30 (OSKNN SL 2661 L3 ON1 Q3I414830 8490% N
GAOTT ®y¥NL 26=-L0-01 ONIMOTS 9 €2 66t- 01 QLE~ 61y yOim LTe]4] 0e 2s6l L 3 SIAVQ*Y 286t N
69 AHL1U09VA BNl 26=-91=-11 99 81 26 L9¢- 01 L1~ 6ly 40im °S°g [4°% 4 gse6l L G M 3TTIASHIIH  €G6E N
3NON 1S 1S31 ASND (424 2s61 L a am ITTIASHILIH  €£S6E N
ovIudN BNl 25=-%1-80 €9 -] e st 04 go¢ E¥1  USNN  OSNN 8ol 2s61l L a 00 V10D vD0D S26E N
L4/ (NIR/TTVO)] J3d0 3IdALl K-d-M (as1 (ND QD TIATT (Ld) TIIM YILVM (TIAFT VIS QALIT QY00 yasn TTAM  HIARAN
¢ ALIOVdAVD -TdAId L4IT °"SVAN MOTIE 1D TTIM HLONIT vVas = TTIM 40 J0 Jaogv L4 ~dNOD dVR Y0 YINMO TTIM
0Id4103dS ya41ndv 40 diva TIATT 40 NITYOS M0738 ¥0 40 asn  Isn ast 40 yvax
HALVA RVIQ V1Ol JA0dV 1d4) HLIdIA JANLILTY
ONILLIS
N3IJ™OS

*MY0A MIN ‘AINNCD NVSSVN ‘AVE YWILSAO 40 NMOL 40 L¥Vd NYIHLYON NI SITOH ISAL ANV STIIM QE1OITIS NO VIVA NOILIIINOD TIIM--"9 IIdVl

42



Jv194n 3NON ge°1 2 1s 0l €S Lty asnn v6 6561 9 U AuNS 1039 °S°N 1999 N
av19dn 3INON [TAN¢ cl JdSNN L6 6961 9 0 Auns 039 °S°N 9999y N
J2v19dN 3INON g2°1 4 89 0l 04 62 UsSnNN L6 6561 9 @ Ad¥NS 039 °*S°N G99Y N
sl AHLO9YW INON €G-92-%0 LY L] 0y p1l= UL 9= Y£2 dSNN  ASNN ccl 696l L a IN1 0J13W 9999 N
Le AMIOQ9VA BYNL 09-L1-S0 [L°€EEl g1 09 8LE- 01 B82€- S19 ddim °S°d g2 0961 L U UM OHIOLH3IT 1999y N
Iv19dn tynl 85-90-90 L 9 91 In= 0l 62=- Yo USNN  USKNN R #6661 9 3 1TTVHASY VYHVZ 21899 N
L 2°) AH109Yh BHNL 8G-E1-80 SL 02 €9 g€v=- Ol 69€~- 108 wlim °*°S°d 8G1 6561 8 U Om MIIANIVIS 0BS9 N
synL 8s-£l1=-80 SL <L  1S31 USKNN 8ol 8561 8 a UM M3IANIVId 0WSY N
dvl9dn bandt b 91 68- 0l €L~ Y91 wdim LS 8661 9 3 SIN3INOAWOD N3T9Y 6499 N
vl UAO0T ANON B8G-El=-H0 02 8 09 got- 01 262- 92y HO3Y UN] <t 8961 9 3 0OOn3AHD SH3IM0d 6999 N
[} JIv19dN wENS 99-50-50 col 9 el S 01 21 %L1 yOim Y1 vil 9961 L Q INI 0213m  1€SY N
8 Iv19dnR INON RG-S2=-60 66 9 S 3] Ul »9 61l 1S3Q dAShn 8Ll 6561 L G *Svio 30ISH3AIY T€89 N
LE ARLI09YA bYyNL 8G=-0€-90 QL 2t 9¢ L8~ 0l 19%- LG2 aQim Rad ¢ (¥ g6l 9 3 30 ITNIAN00aH w999 N
GAOTT nulS 4G=00-90 &°8€ 9 <3 08t= Ul 09€= bty u(0UM noa LY ©“G61 L3 VISIAVT GE®9 N
1 Jv19dN bunL 65-90-90 G°9 9 6 26= UL £8= 20T USNN  USNN sl #G61 9 3 02 1IVHASY vHVZ 91%y N
3INCN w62 1S3L  USAN wl €661 9 3 02 LIVHASY YHYZ 9199 N
Iv9dn 3INON TAR LE USNN £6 9961 L 3 AINS W39 *S°N vecY N
Av9dN &4NL 26-L1=-90 18°22 ge*l vl 1530  USND £6 Lts61 4L 3 AYNS 039 °S°N vedY N
61 IvI9dN waNl (S=-61-60 12 et LE 15- 0L 0% 612 udim Yol 291 1661 9 3 D »304 9N1ldld 68B¢Y N
3INON wB8E 1S3L1  QSNN 91 1661 9 3 1) »Juuy 9Nldld 6829 N
LE ARLOUYA BHNL 26-92~90 G°F6 02 19 9Lt= 01 gl€= 999 HAIM °S°g 9Ll g6l L Q am 3ITNIASHIIH  T6lY N
INON 949 1S31 USKND 9Ll 1561 L a am ITIASHIIR 1619 N
1y AHL109Vn HyNl LG-22-80 ve 02 0¢ €2%= Ul £L€=- 909 dUIM °S°d LL1 8661 L Q am ITIASHIIR 061y N
3INON ¢%9  1S31 USNN LL L1561 L G um 3NIIASHIIR 0619 N
%S AHLUYVA bBUNL LS-60-60 wl g1 ['L] L9E= 0Ol jH2= <19 yUiIm °*S°d 692 L1561 8 0 am UHIO1u3r E€60Y N
2s AHLUYVYA HENL 26-G2-90 961 8l 0L 06t= 04 02€= LE9 HAIM °S°4 Iwe 8561 8 0 Gm OHIOI Y3 2609 N
9y AHLUYVR b¥NL 2G=90-€0 St 02 29 20t= (Ll 0%2= 9% dUIM °S°4d ol ts6l  ® @ aM M3IIANIVId 2209 N
3INON <69 1S31 ASND 8G1 9561 8 0 QM M3IANIVId LL0Y N
184 AH109Vh BYNL 26-1T1=20 €L 02 29 002- Ul gET- wSE wUIm °*S°d LR taol 8 Q QM MIIANIVId 9L09 N
3NON %69 A1S31 OSKNN 851 9661 8 d Um M3IIANIVIA 9209 N
Ovhiag 8 el 0€E= Ol glE= 4%E 8UIM  °S°d vl L 3 °S1S3 MI3N TIn 2%U9 N
€Yy AHL10YVA BYNL 9G-22=-8t0 €L 91 9¢ 96~ 0l €9~ Y22 udim  ISN] 0ET 1961 9 3 dSO0H 3A00 N3Y  466v N
AHLU9VA 4NON 9G-20-90 06 v |01 1€ 01 2v vl  1S3Q OSNA 6L1 9661 L U XIn=1034°1H30 1065 N
4 AHLO9YR WHNS 9G-T1¢-E0 gel 9 9 1y UL LY L1 8UAm WOQ gle 9561 L O *M°0 LV AINN®LS 1498S N
QL1 IvIVdN wdNL L1G=L0-T1 v°98 0e (3] SSl=- 04 o171~ 00 odiM  °S°d ovl Lsel 9 3 d3lvm 417D v3S 26LS N
3NON 19€ 1S31 QASNN 0%1 9661 9 3 H3Lvm I4ITD v3S 26LH N
8% AHLU9VA NBAS 9G-G0=-L0 18 8l 6% GEl=- 01 94~ €82 dQim °S°4d A 9661 9 3 3A0D N3T9  29L5 N
3INON 0T€ 1S34 QASNN syl 9561 9 3 3A00 N3N9  29LS N
by AHLUYVA HuNL 96-22-90 oegl el 09 [ 0L 29 L5952 HOUm glie 9661 L 0 *LISN1l NVWSTIIOX 2499 N
3NON 62y 1534 USND wle 5561 L 0 C*1SNI NVWSTIIOM  L49% N
[ld/ (NIN/TTVD)] aiado Fdil A-a-K) as1 NI QD TIATT (14>  TTIM ¥Y3LVA (TIAIT vas ILIAT "QYO0D yasn TTaM  YIARON
ALIOVdVD -TIAIQ 14IT °SVIR MOT3Q 1D TTIM HLONFT vas (=) TIEM 40 40  JA08V 1d) -dROD  dVR 40 YIANMO TTI3M
0I4I03dS ¥IJ10dV 40 FIvad  TIAIT d0 NIIYOS MOT39 HO0 10 asn Isn asi 40 ¥yvax
’ WALIVA RVIQ TVIOL  JA08V 1) HLJIA IANLILTV
ONILLIS
NIFUOS

“)YOA MIN ‘ALNNOD NVSSVN ‘AVE ¥ILSAC 40 NMOL 40 1¥vd NYFHLYON NI SITOH 1SIL ANV STTIM QILOITAS NO VIVA NOIIITMOD TTam--'9 T4V

43



GAOTY mENS v 9 81~ L1 281~ 212 dUim 22 £961 9 3 3A0D0 N319 6EYL N
LS IVI9dn HENL €9~€1-50 € 21 1R €01~ Ul 29~ 191 u40im UN1 LT £961 9 3  SIINJDHIDOLOHd 1294 N
v AHLUYVA WENS €9-60-01 e 9 [ 81 Ul €€ 992 udim [Jok) (A°F] £961 8 Q {SNI SOISAHd®wWY 02%L N
[ AHLU9Vh KBNS €9-%1-60 €L1 0Tl s2 28~ Ul G- 92€ GSNN  USNN €92 €961 g U AVE H3ILSAD 619l N
2v19dN 3INON 2t S€E LSl= 01 221~ S€2 USNN  USNN LL 2961 L 3  ON1 Q31414830 Li2L N
Iv719dN 3NON 19-20-60 88°01 [T AR € v- oL 1~ yl USNN  OSNN 1 1961 L 3 AdNS 039 °S°N €61L N
Iv19dN 3INON 19-20-60 T€°91 4 € 92- 01 ge~- vy S80 UsSnN vl 1961 L 3 Adns 039 °S°*N 261L N
NOMild 3NON 19-L0-60 %6°C 2 € 821~ 01 S21~- «¢¥1 SHO0 ASNN L2 1961 L 3 ABNS 1039 °S°N 1614 N
OVMla 3NON 19-L0-60 %2°% 2 € 922~ 01 €22- 0%2 SH0 USNN L2 1961 L 3 AdNnS 039 °S°N 061L N
GAOTT 3NON 19=-L1-80 9 9 0t 9GE~ 0l 9%€~ OLE S80 USNN 1 1961 L 3 AuNS 1039 °S°N 24IL N
AHILOVA HYNL 21 0v 69- U1 62~ v.2 4Q0lm avl 502 1961 L 3 2D NMOLINOLLAW STTL N
L NOmic AENS T9-G1=-S0 2 9 sl U8~ Ul §9- 68 asSNN  dsnn 6 1961 L 3 NI31S5GT09 ¥3A3m 9901 N
6t AHLO09VA nENS 19-60-90 691 el 2s 19- oL 11 %92 4Qim  ASNI €c2 2961 L 3 ¥dvg 31vIS °*I*T1 Lv0L N
AHLUYVA B8Nl 19-12-50 €vl ] st 06 01 S0t 16T  USNN  USKNA 192 1961 L U *m°0 LV AINN®LS GH0L N
29 JviIvdN "unit 19-91-€0 oel 2t 1€ €l~ 01 81 CE2 B8ULm aul (¢ 1961 L 0 ®N1D 15340000 HE0L N
ot AHIUYVA wdNl 29-E€2-90 -7} 02 0% ¢lt= 01 22€=- 1€S dOLM °S°*d gal 2961 L a Um OHJDIY3Ir 0€E0L N
Jvi9dn 3NON 09-20-80 €2°8 g2l € 91 o1 1 YvE 1S30  ASNN gy 0961 L G mAdU 0D NVSSYN EL6Y N
ANGN SET  1S31  dUsmn 062 0961 8 G A¥NS 039 *S°N 688Y N
AHLUYVA 3NON e2°1 € 0€ ul €€ 9q asnn £T] 0961 8 3 AdNS 039 °*S°N  gBYY N
2v19dn 3NON G2l € 0L 0L €2 ué asnn 091 0961 ¥ 3 AHNS 039 °S°N 188Y N
2v19dn 3NON Ge*1 3 99 01 69 56 usnn 991 0961 L 3 AunS 1039 °S°N 98WY N
2vIudn 3NON [TAR € 1S (TG 14 vl USNN a91 0961 L 3 AsNS 1049 °S°N SuEY N
2v19dn 3INON g2*1 € €y Ul 9y vol aSKN fol 0961 L 3 AYNS 039 °S°N  vuBY N
Jvludn 3INON 621 € 9€ ul 6€ 28 asnn CAS 0961 9 U AHNS 039 °S°N  €£88Y N
Jv 19an 3NON g2°1 € €9 Ul 99 LL USNN vl 0961 9 G AHNS 039 °S°N  28EY N
2v19dN 3INON G2°1 € 61 01 22 sl USNN Y6 9 Q@ A8NS 039 °S°N  (88Y N
3INON €ET 1S31 ASNN alt 0961 L 3 AwNS 1039 °S°N 0BEY N
AHL10UYVR 3NON g2 1 2 0 oL 2 et SA0  QSnN 1€l L 3 ABnsS 039 *S°N 6L8Y N
aviudr 3NON TAN € 21 UL St €2 Usnn 13 0961 L 3 AdNS W39 *S°N 8LEY N
INON EET  1S31 USNN VET 0961 L 3 AdNS 039 °S°n LLIBY N
3NON €Il  1S31 dsSnn 991 0961 8 3 A8NS 1039 *S°N  9L8Y N
(/R ¢ OvI9dr 3NON 09=%0-%0 Lc 8 0t 2y 01 2% Y6 1S3Q  USNN e 0961 Ly ®ISNI IVH3IN39 0989 N
€€ AHLU9VR bB¥NL 09-B1-20 9g 21 0€E €91~ Ol €ET~ €2€ HULM T ¢ L1 0961 9 3 J2) »UOu® ¥VA3D 908Y N
AHLOYVA 8 21 €€ 0L g% SL1 dQim  ISNI 802 v161 L 3 Xyvd 31viS *I°7 ®9L9 N
Q€ AHL09VA H3NL 6G~90-60 201 81 0s 2v2= 0l 261- t2% dQum GNI 1852 ¢ 6561 L Q 3YIm OuY3D T9Ly N
Iv19dn 3NON 6€5-00-90 S°S v 1 LE=~ Ul €€~ (114 SA0 asnn €l 6661 9 3 00 LIVHASVY VHVZ B80LY9 N
GACTT mENs S EGY~ OL 8%%= 09 HOIM WOQ L 6S61 L3 9u383INYY HVO SLYY N
Iv19dn 3INON G2°1 [ S80 OSNN 1y 6G61 9 3 AuNS 039 °*S°N  0LY9 N
Iv19dr 3INON G621 vy S80 USNN o8 6561 9 3 AHNS 1039 °S°N 699Y N
2v19dn 3INON sz2°1 €y S80 USNN (ATh ] 6561 9 3 AHNS 039 °*S°N 899Y N
[Ld/ (NIR/TVO)] Qido 3IdAl G-G-N) as1 (NI @D TIATT (1d) TTIM Y3IVA (TIATT vIS qALIAT QY000 ¥isn TTIA  YIAGRNN
ALIODVdVD ~TIAIQ 1417 °SVAR MOTIE 1D TTIM HIONTT vias (- TTM  J0 d0  JA04V 14> -dR0D dVR 40 UANMO TTIM
0I4103dS yI410dV J40 J1va  13AAT J0 NIIUOS MOTIE HO 40 asn dsn 3ast 40 yvax
’ YILVA RVIQ "TV10l JA09vV 14D HIdAA JANLILTV
ONILlIS
NIFTYOS

“NYOA MAN ‘ALNNOD NVSSVN ‘AVA YALSAO JO NMOL 40 1¥Vd NYJHLYON NI STI0H ISIAL ANV STTIM @ILOTTIS NO VIVA NOILITINOD TTIM--'9 14Vl

b4



1€ IVI9dN WENS L9-90~60 S°E1 02 09 ST1- 04 99- 691 uQIM °*S°d X 5961 9 3 3A0D N3IN9  L¢Eu N
INON ¢9¢ 1$31 QASNN €S 1961 9 3 3A0D N319  L2€8 N
€€ IVI9dN WENS 29-92-20 S°9 02 Ssv 211- 0L 29- 91 dQim °S°*d €S €961 9 3 3A0D N3 92t N
3INON L0S 1S31 USNN €9 1961 9 3 3A0D N9 92Ew N
2vI9dn 3INON L9=21-10 0S°SE gz2*1 2 ue 0l 0€ 2y SHO  USNN 0L 1961 9 3  MdU 02 NVSSVN 6528 N
|73 AHIUOVA WHNS L9-52~20 68 02 06 Ll2t- Ul 2€2- S6% HAIM °S°d €91 1961 L G am 31IASHIIH 6928 N
L1 Iv19an bunl 0L-62-10 &°11 21 16 L6~ 0L 99~  GGT HUIM  ONI 8s 0261 9 3 S1INY1J010Hd %228 N
0g 2v19dN BYNL £9=L1~11 G°*+%g 9t 6% 0%I~ 0Ol 16~ UEZ HOIM °S°d 06 8961 L 3  Om AvEg HILSAO €818 N
3NON L8% 1S31 USND 06 9961 L 3 Um Ave H3ILSAO €81¢ N
AHL109Vn WENS 99-00-60 s12 9 L €9~ Ul 9%=  Y2¢ HOLM HHIO £92 9961 L 3  1S3N9 NOLSNIM €21y N
GAOT 3NON 21 vy 0lE= 04 992- 026 HI3IY 09 9961 9 3 0OW3HD SHIMOd ©BY08 N
vy AHLIU9VA BHNL 99-01-90 £sl 02 €21 997~ 0Ol €62~ u©89 dULM °S°d 2e2 9961 ] UM OHDIY3r E€%08 N
0y AHLUYVA BHNL1 99-10~E0 0¥l 91 0S 2vl= 0L 26=  SLE HUIM  HMI w12 9961 L 0 2D HALNVHSO WYL B8SHL N
€l QAU nENS 99-01~50 ob i 02 %S 6l¥~ 0L 996~ v19 ¥AIMm °S°d 1Y 9961 9 3 ¥3LVM 43I0 VIS LSEL N
Le Iv19dN BHNL §9-52~50 9t 2t 1€ 28~ 0L 12- <02 uQim  ¥yuI 0s1 S961 9 3 20 Gv3H N3Y  »E8L N
€€ AHLIUDVYA BUNL S9-50~50 L9 21 1€  6L=- 01 89= 461 udim ¥yl 811 G961 L 3 801D ¥3ALY 1IW  0£BL N
AHLUOVR BHAL S9=-%1=-£0 2°0% C] 92  I€l~ ULl GO0T- 922 dUiIm @O¥V s6 C961 9 3 SHJlulvd *LS 28LL N
v AH109VR bHNL $9-62-90 0%t 02 09 L€~ Ul LL1- ©6S% u0im °S°d Lz ©961 L Q UM OHJLH3N 1BLL N
og AHL09VA BY¥NL 99-%2~40 861 02 09 O€E~ Ol 0L2- $9S HQOIM °S°4g 0€2 9961 L3 UM OHJIY3r €LLL N
€2 AHLIOYYA BHNL 99-61~50 61 02 09 S0&- Ul 992~ ©95 dQIM °S°d w2 9961 L 3 UM OWDIY3r 2LLL N
9 NOMLla bANL S9-%2~20 sol 91 G2 S9= 01 0%~ S12 d0iIMm  wOQ 081 ©961 L3 LIIAII*Pr*M  S¥LL N
¥J04U3E 3INON D) 2 08E~ UL BLE- 00%  SHO QSKNN 02 961 L3 I1LAAVE 61LL N
AHLUOYYA 3NON %9=20=-11 00°06 2 2 gl o1 02 051 S80 QOSNN L1y 4961 L G MdU 0D NVSSVYN 2L9L N
0€ Jvl9dn HyNL G9-11~21 2Lt 02 08 261~ Ul 201~ i€ ¥HOLM °S°d gl2 9961 9 3 UM ATA LSNJ0TY 9991 N
2e 2v194n Bund 21 {2 92- UL G- ag  HOLm el €S s961 9 @ 00 SYIINIONI  999L N
S GAUT] KBNS %9-%0~60 €1 ) sl 106~ 0L 982~ 02E dQLM  WOQ 6l v961 L3 ASNOUN®Q*l  999L N
691 Jvi9dN HHNL ¥9-81~60 9°121 02 65 €6 Ul %€~ ®I2 b&ULIM °S°d el v961 L3 3TIAAVE  E99L N
6l GAOT bunNt %9-60-~60 9E°ETT 91 89 oSt~ Ol 182- V8% d4QIM  °S°d g1 %961 L 3 IIAAVYE 0291 N
s QA0 bHNl v9-62~80 2¢ ot 1% 09€- Ul 61€- E6E dGLM  ONI 2€ 9961 9 I 0Ow3HD SHIMOD ¥IYL N
0¥ AHLU9VYR BHNAL $9-%2-50 s02 02 09 ol2- 0L SST- €29 dOIM °S°d €62 5961 g 3 UM OHDIY¥3r E6SL N
3NON €25 1S3l USNn o2t Y96l L 3 IIAAVE 0251 N
62 AHL0YVR BYAL %9=10-90 08 02 065 80jm  °S°d €91 %961 L G Um FTLIASHIIH 2951 N
22 AHIUDYR BBAL S9-E£0-90 921 02 05 10et= Ul 1G92- %08 80im °S°d 861 G961 9 Q AdNELSIM Q10 69%S9L N
ANON 9 ¢2€ 1531 USNN 6 9961 9 3 Mdu 0D NVSSYN 29GL N
GAOT 3NON v 4 g6t- 01 8%€=- 99¢ SB0 USNN 41 4961 L 3  MaU 02 NVSSYN 99%GL N
€Y AHLODVR WHNS %9-£0~80 09l 02 €L 09%- 01 2v€~ 169 udiIM °S°d @2z %961 8 Q am M3IIANIVId 92581 N
2 GAOT) WENS #9-12-%0 21 8 o 0TE~ Ul 20€~ ©62€ dGLIM  WOO ol +961 L 3 vI134vSSvd®4*d OISl N
AHIU9VA 3NON €9-81~10 0%°Icl v 991 S80 OSNN L2 €961 L @ MmdU 02 NVSSVN 8L%L-N
AH109YA 3INON v [ 2% UL LY el SHO USNN 921 s161 9 G MJU 0D NVSSUN 0G%L N
0€ AH109VRA BHNL %9-92~50 9% 1 02 09 112~ Ul 122- U6y HULM °S°d 2ee v961 LG UM OHOIMIN 9%9L N
[13/ (NIR/TVD)] qid0o 3IdAl A-a-N (as11 (ND dd TIATT (Ld)  TTIM YIIVA (TIAFT VIS QILTT QHO0D yasn TTIM  YIGRON
ALIDVAVO -T3A3A 1417 "SVAN MOT3d 1)  TTHM HIONTT  VES (=)  TI3M 40 40 JA0GV 1D -dNOD  dVN 0 ¥INMO  TTIM
0Id103dS y3J1ndV 40 3lva TIAIT 40 N3I3YOS MOTEE ¥O 40 asn Isn asT 40 YVIA
YdIVM RVIQ V10l JA09V 1) HLdId AANLILTV
ONIL13S
NITUOS

*MYOA MIN ‘ALNNOD NVSSVN ‘AVd Y¥ILSK0 40 NMOL 40 1¥Vd NYIHLIHON NI STI0H 1SIL ANV STTIM QILOATAS NO VIVA NOILTINOD TIdM--'9 FT14VL

45



Iv19dM ANON SL-80-80 09°€6 v S 9y vl 1% 1t SHO USNN 151 cLe6l L 3  Mdu 0D NUSSYN 2806 N
nomie 8 0t Sv= 0L G€= 661 uQLm vS1 sleol 8 3 AH3S duvd *ILVN 9206 N
NOoMlg 9 u2€ 401w vS1 8 3 A¥3S Mdvd *TLVYN 8906 N
AHLUY VR $1=00-60 26 21 0% 221- 0L 22- ul2z  SBO USNN eyl Sl61 9 3 3A0D N3ITY 9906 N
[(JURN] 0v  LIE- Ol £22- U9v 1S3l (SNN Evl sL6t 9 3 3A0D N3T9 99vb N
ANON 1S9  1S31 QSNn €Y1 sl6l 9 3 3A0D N3IT9 9906 N
AHLIU9VA 3NON v2-1€-0T1 06°211 v S €9 0l 8¢ all S80 QSNN vee w161 L @ MdU 02 NVSSVYN 6506 N
0s ovI9dN baNl v2-60=-L0 (YR et o€ g2- o0l 2 Lv2  HQLm uMl 612 vi61 L 3 22 MmOTNI0H 3INId €206 N
QA0 wyNS 9 o1 Y9t UL ¢GE- S0v HQOUM noa v v261 L 3 HLIINS NOLSHNHL S668 N
GAOT v Iv  vlv= UL G9€E~ UZ2% HOIM nwoa 9 €161 9 3 11VHdd*S°SHN 2968 N
ve ovi9dn 8¥N1 €2-01=-01 € ¢l 0v  EvI- Ul €01- +91 dQIM wod vl €161 9 @ 02 9NILHYITN"I®T L£65 N
oviudN 3NON €2-81-10 90°8 CYAN 1 € 12- 0L 8l- te S80  USNN ot €16l L 3  Mdd 0D NVSSVYN G266 N
ANON £22 1S3L  OsNN gl £L61 9 0 00 UNIIHOII®I®] geuvs8 N
ovi9dn 3NON 21-52-01 ®E°16 v s €9 vl 89 1t $80 QSNnN vl 2L61 L QO MdG 0D NVSSVN Bubb N
9 IVI9dN WHNS 22-21-01 21 8 Ge &9~ 0L 0%~ OET  d0iM  UNI 1 2161 9 3 2Iy12373 ¥31VIS LBEY N
ol AHLUYVA AENS 22-€0-01 1s Gl 92 621- Ul 66- 1t9%2 BOIM ({9} eet 2161 L Q ONI 0Oi3W 088&u N
6 AHL09VA BYNL T12-92-01 L 8 1€ 22- ul 6 Uyl  uOuMm Nl CA8 1 1261 L G ONI Q31411430 2088 N
9 GAOTT weNS 1L-01-60 GS°*€c [ ot ¥6€=- U1l v8E~ LSY HOIM  nWOCO €9 1261 L 3 1INA0Y*3°9 S0bY N
62 GAOTT BHNL T2-v2-90 €°901 02 09 19€- 04 T0€=- 6S% HOIM °S°d 86 eLe6l L3 IVTIAAVE  9LLY N
Iv19dN 3NON 02-62-60 09°L g2*1 92 SA0 USNN LY 0L6l 9 3  mdu 02 NVSSYN 9.8 N
1% AHLUYVR HuNl 22-€2-€0 T°€11 02 09 v02- Ul %%1=- LLE HQGImM °S°d 891 2L61 9 « OM OHIIY3Ar €14® N
3INON ¢l% 1S31 USNN 891 0161 CN] Qm OHJIY¥3r €liv N
GAOTT 3NON 04-20-01 8 9 2L 06b¢- 01 812- <€ HI3Y  ONI ce 0261 9 3 83HIVIT J214Bvd 6ULB N
GAOMNM 8 s2 L1E= UL 262= L%E HOIM w2 o0L61 9 3 HIHIVIT D146V 0698 N
2¢ AHLUYVR 0L=21=80 €€l el 29  691- OL LT1- ULE dOim  H¥I voe 0L6l L3 30 NOY X034 189 N
oY AHLUYVA HHNL 2L-0E-E0 9°89¢ 0z 09 062- Ol 0€2- S19 HOIm °S°d 02¢ 2Lel L a AUNELS3IM G0 8596 N
ANON 029 1S31 (QSNN S2¢ 061 L a AYNH1S3IM G0 8598 N
L2 AHLUYVA WHAS 0L=91-40 sgl el 1€ LS1- Ol 921~ U0Y HULM D €ve oLe6l L Q 32 S3ANVO NINY 998 N
Jv19dN 3INON 69-90-80 [2°8 ge°1l 2 vl- ul 21- <2 SHO QGSNN & 6961 9 3 MmdG 0D NVSSYN 0196 N
2viI9dN 3NON 6€9-02-80 09°12 2 v L 0l 121 08 UsNn L6l 6961 8 0 MdQ 02 NVSSYN 909y N
Iv19dn wyNS 9 0t 921- Ol SIt=- 822 &Alm  wWOO vot 6961 8 3 N3NV NVA®9 2658 N
AHL09VA 3NON v [ L1 vl 22 L21 UsNn vol 6961 # Q MdU 00 NVSSYN €8SH N
ve Iv19dN WuNS 69-0E=%0 911 21 1v 091- Ol 611~ SEE€ HALM yul a1 6961 L3 20 NMOINOLINWN 2%46 N
AHLO9VR WHAS 9 s 08~- Ul g2~ 952  HOLM wWoaQ YR 8961 LU O113NVIO®F €6%b N
2v19drh W8NS 9 [ 62 Ul € UST  u0Um w0Q 8L1 6961 L 0 0402I713d°9°SYN 26%uy N
92 AHLUYVA WEBNS 89-20-S0 201 01 0€ 98- Ul 6S=- 0G2 dOLM yul 491 7961 9 @ °*7700 L1SOd"M®D 2E¥E N
AHLU9VA 3NON 89-01=-%0 LI°EE€1 v [ 14 ul 0% syl S80 ASNN 061 961 L3 MdQ 00 NVSSUN O0ELvY N
€ OVMlo KBNS 89-02-50 ONIMOTA ] S1 0S5t- (Ol SEE- 09 uQIM °S°d 0t 8961 L 3 °S1S3 I3AN TIw  929%8 N
QA0 3NON ] €9  Jd¥v- 0l 6LE- 08S HO3Y BET 6961 9 3 *dSOH 3A00 N3T9  96€u N
2y AHLO9Vn BYNL 69-52-90 v61 02 09 2€t= Ul 2.2- 496S dOlmM *S°d 8s2 6961 L Q GmM OHJIY¥3M GSEY N
t1d/ (NIR/TTVD)] qid0 IdAl G-a-K) €as1 ND QD TIAAT (L) TTIM YALVA (TIAIT VIS QILIT “QUO0D yasn TTIm YIGRON
ALIDVdAVD ~TIAIA 14IT °SVIA MOTIE 1D TTIM HLONTT vVas ) TI3M 30 40  JA04V LI -dR0D dVR 40 YIANMO TTIM
OId4ID3AdS yIJIndy J0 FLva TIAIT J0 NIAYOS MOTId ¥O0 A0 asn  Isn asT1 40 yvax
HALVM RVIQ “IVi0Ll JA04V 14) HILIdJIA FALLILTV
DNILL3S
NIZYOS

“MYOA MIN ‘AINNOD NVSSVN ‘AVE YALSAO 40 NMOL 40 1¥Vd NYJHLYON NI SITOH 1SIL ANV STT13M CILOITIS NO VIVA NOILITINOD TIIM--'9 F14Vl

46



Av9dn hENS 6L-00~21 901 Y S €l- 0L 8- Y€l dOLm woa e oge6l 8 3 A3TYNH TM3IVHIIN- 9096 N

ANON £02 1S31L USNN lel 8 3 A3TYNH T3IVHIIN 9096 N

GAOTY IN3D 08-S1-60 Ee 9 1€ Lo%= 0L 9l9= LSy uaQim woa 0e 086l L3 JYONTTT9°H®d  S6S6 N

gAa0Mm 9 el S9€- Ul E€SE= 0LE dCUMm woa S 661 L 3 Y3THON"A*H €656 N

Owmid 19 eev- (Ll 19¢- d40L1mM  *S°d 06 L3 Um Ave H3ILSAQ 0cS6 N

3NGN 9SS  1S31 ASNN 06 6L61 L 3 am AVB ¥3ILISA0 0296 N

AHL109YA WENS 6L<00-%0 0s1t 9 S L2 0L 2¢ 61 d0im nWoa see 6L61 L a ONVI*I°S 6896 N

e AHLIUYVN 02 09 €8S  dQIm  °S°d 191 6161 L a am ITTIASHIIH  Buvo N
3ANON 8E9 1S3L QASNN 191 6161 L d am ITIASHIIH 8896 N

Iv19dn 3ANON BL-€1-11 Lv°€ 2 ] Sli- oL 01~ ve $80 USNN 6 [7X-2¢ 9 3 mdQ 02 NVSSYN 8L%6 N

GAOTY wHNS 6L-00-€0 02 4 ot 80t=- 0Ol 862~ OEE dOIMm noa 2¢ 6Le6l L3 BNHIOS NIAYYW 9946 N

1 AHL09VR [ 4 oL L6%= Ul 6lvy=- BE9 dUIM °S°d Iv1 eL6l L aQ am 3ITTIASHIIH €9%0 N
AHLOYVA 3NON LL-00-10 G°S6 ge*t S LL1- Ul 211~ 19g SH0 ASNN Y61 Liel L G UYVOU°NYII*938 94vo N

Ivi9dn 3INQON 22-00-10 6°G6 TR | S - ul 9- 961 S8C ASnN 6l LLe6l L 0 UHVUB°NVId®938 SSYo N

AHLO9VA 3INON 81-11-90 28°LS k4 S (A4 0L 2% 101 SHO USNN (A A¢ slel L q MdU 0D NVSSYN ESE6 N
ARLOYVA 4Qim  °*S°d [ A 9 3 3A0D N3  »EEO N

GAOTY eunt €Y 09%- 0L 21%~- 09 4S31 dSNN €91 gie6l 9 3 3A0D N3O HEE6 N

3ANON 1e9  1s31 QSNN €91 8Le6l 9 3 3A0D N3T9  vEE6 N

AHLO9VA 3NON k4 S e 0l 62 el SH0  dSNN vle LL61 L a MdU 0D NVSSYN L1€6 N

IvI9dP 3NON LL=-€T1=-L0 9€°12 Y S €€~ 0L g2- S S80  USKNN ac LLel L3 MdU 0D NVSSVYN 9lgo N

Ivudl 3NON LL=%0-50 0%°f 4 S AN 01 22~ 184 S80 USKNN [} Li161 9 3 md0 0D NVSSYN GlE6 N

NImlo 3INON A S 2e- Ul 21- S $80 dJdSNNn 2t LL61 L3 mdG 0D NVSSYN +#i€o6 N

Jvivdn 3NON 1S30  Usnn uY L 3 4im 0D NVSSYN €0€6 N

Iviudh 3INON 1830 AQSNn Sy L 3 Yir 00 NVSSYN 20E6 N

Jviivaf 3INON 1830  d4SNn oY L 3 dim 0D NVSSVN [0€6 N

Jvi9dn INON 1$30 A4SNn Sy L 3 dim 0D NVSSYN 00E6 N

aNON 12€ 1S31 dSNN 0t gL61 L3 HOS0BY3LT0H*A 9Lco N

st Iviodh nENS LL-20-60 §°SS 0 1 € 0T S USNN 4l 8% LL6l L 3 NY3LS ¥ AUN3IH 6526 N
e AHLOYYN BY¥NL 0e 29 e¢el- 01 09~ ©92 4g0im °*S°d (A4 6L61 9 3 3A02 N3T9 1126 N
AHLUL YA LL=-6T1~8B0 2°66 0e 19 v2l- Ul 29~ 912 &0UIm  °S°d <l 6L6l 9 3 3A02 N3T9 0leb N

Jv19dn 3INON L2=-20-€0 SO°E1 k4 S L1 Ul 22 (A4 SHO USNN 65 LL61 L3 Mdd 0D NVSSYN eBl6 N

AHLOUVA 3NON LL=-00-10 G°G€ LT-AA S 92t~ 0L 128- V1S SRO  USNN ve1 LL6l L U UYV0B°NVId°93Y 0L16 N

3NON €SS 1531 USKNNn 81 Li6l L 0 Q4vO08°NVI4°938 0L16 N

NJmid 3NON A S 2e- ol 2= 99 SB0 USNN e 9Lel L3 Mdd 02 NVSSYN #Slo N

Jv19dN 3NON Y S 8l- 0l €1~ ¥S SHO  ASNN ['A4 9Lel g 3 mdU 02 NVSSYN 2616 N

JvIYdN 3INON 92L-60-L0 2E°9 A S 1€- 01 92~ 18 S80 OSNN vl SL6l L3 Mdd 0D NVSSYN 2216 N

AHLOY9YA 3NCN 92-S0-%0 €L°0% A4 S 6t 0l %% [ 3 S80 USNN A%t 9r61 9 3 MdQd 02 NVSSVN Lll6 N
AHLO9Yn 3NON v S SE vl 0% ott S80 USNN ERAS 9L6l 9 3 Mdd 0D NVSSYN Sll6 N

AOMld 3NON 9.-12-20 SB°E1 Y S 91~ oL 11~ L S80 OSNN %S 9L61 9 3 MdU 0D NVSSYN ¢00le N

AHLOYVRA 3INON S2-61-11 02°€6 v S G- 0L 0 YR S8O USNN ELT slel 8 Q MdU 03 NVSSVN 6606 N

[Ld/ (NIR/TVO) ] @340 ddAL CA-A-N) (as1 ND D TIAAT (1) TTIM Y3IVA (TEATT VIS QALET “QHO0D Yasn 1T Y3IERON

47

ALIOVdVD ~TIA3IQ L4IT °SVAR MOTIE 1D TTdM HLONIT V3s (=) TIam 40 40 3A0EV 14 -dROD  dVA 40 YIANMO TTIM
OIJdID3adS YIJINOY 40 FLvad  TIAIT 40 NIIUOS M0TIE HO 40 asn dsn as1 40 uvak
YALVA RVIQ Tviol  JACHV 1) HLdAd JANLILTV
ONILLIS
NI34os

*MYOA MAN ‘ALNNOD AVSSVN ‘AvE HALSAC 40 NMOL 40 1YVd NYJHLI¥ON NI SHIOH 1SIAL ANV STIIM JIIDITIS NO VIVA NOILTIINOD TIdM--'9 T4Vl



0t gAoO™Mm 08~22~L0 2l 9 01 22€~ Ul 21€~ 9vE€EE QUM n00 el 0861 L 3 ON93d°*r*V 8046 N
3INON L8€ 1S31 ASNN 21 0861 L 3 ON93d*r°v 80.6 N
Jdv19al 3NON v 91 Y 01 8BS i€ S#0 QASNN 'F3 0861 8 3  AdNS 1039 °S°*N 00L6 N
Jv19dN 3INON 08~G1=-S0 T(°61 A4 S €2 01 82 Ly SHO USNN L9 og61 8 3 AdNS 039 °S°N 6696 N
Jv19din 3NON 08=21-50 1S v 1e L01 01 Ret vl S80 QASNN 1§72 0861 8 G AuNS 039 °S°N g696 N
AHL09Vh 4NON 08-L0-50 LS A4 S LS ul 29 621 S80 USNN vet 0861 8 0 AdNs 039 °S°N  L6v6 N
Jv19dN 3NON 08~-%0-90 GS°€L v 91 0Tl 01 921 v8 S80 ASNN %61 0861 8 0 AdNS 039 °S°N 9696 N
Jv19dn 3NON 08-0€~-S0 G°€L v 11 201 UL €11 4. S80 ASKNN 61 0861 8 G0 ABNS 039 °*S°N  G6Y6 N
1 Jv19dn weNS 08~22-10 eel 9 01 (1] ] 0L 02~ €61  uQim -1-3 €91 0861 L 3 35070 AO¥3 9196 N
IN/TVO)] a3ado Il A-a-T as1 (NDD ad TIAAT (1O  TTIM YILVA (TIATT VIS QALIT “QUO0D yasn TTIM  YIERNN
nhmm%0<m<o -T3A3Q 14IT °"SVAR M0T3d 1D TTdM HLONIT vas ) TIEA  d0 Jd0 3Aa09v 1d4) -dROD dVR YO YANMO TTIM
OI41D03dS ¥IJINOY d0 JIva  TIAFT 40 NITYOS AOTIE ¥O 40 asn  Isn as1 40 gvar
’ YAILVA KVIQ Tv1Ool JA09V 1d4) Hld3d AALILTV
ONILLIS
NIIYOS

*NHOA MIAN ‘AINNOD NVSSVN ‘Avd MIALSAO J0 NMOL 40 1YVd NYJHIYON NI SITOH ISIL ANV STTIM QLLOTTIS NO VIVA NOILITIINOD TTiM--'9 TMEVL

48



TABLE 7

Geohydrologic correlations of selected wells and test holes in
northern part of Town of Oyster Bay, Nassau County, New York.

EXPLANATION OF DATA AND ABBREVIATIONS
Well number

Well numbers are assigned by the New York State Department of
Environmental Counservation. The prefix N designates Nassau County.

Location of Well

Locations of wells are given by map coordinates, based on a latitude and
longitude grid system, to aid the reader in locating the wells shown in plate
l. In this system, 5-minute intervals of latitude are lettered consecutively
from south to north, and 5-minute intervals of longitude are numbered
consecutively from west to east. The grid coordinates are shown along the
margins of plate 1.

The wells are also numbered according to the national well-numbering
system of the U.S. Geological Survey. This system locates wells to the
nearest second of latitude and longitude and gives a sequence number to the
well to denote the chronological order in which a particular well within a
l-second quadrangle was recorded. For example, in well number
4054330733446.01 (N7152), the first six numbers indicate latitude 40°54'33"
north; the remaining numbers before the period indicate longitude 073°34'46".
The 01 after the period is the sequence number. It was the first of five
wells (N7151, and N7190 to N7193 in the l-second quadrangle) to be defined by
latitude and longitude.

Hydrogeologic Unit Penetrated and Altitude of Top of Unit

Altitudes of the tops of the hydrogeologic units penetrated by wells are
given in feet above or below (-) sea level. These data were used to compile
the maps and sections in this report. The number in the "upper glacial
aquifer” columm is the altitude of the land surface at the well site. Absence
of an altitude figure indicates that the test hole did not penetrate the
unit.
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