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Introduction

The U. S. Geological Survey (USGS) is engaged in a multi- 
year cooperative study with the Brookhaven National 
Laboratory Office of Environmental Restoration (BNL-OER) to 
investigate the hydrogeology of the BNL area in central Suffolk 
County, N.Y. BNL, a U.S. Department of Energy research 
facility, is in the western part of the region known locally as the 
Pine Barrens (see inset map, p. 3). Extensive test-boring 
programs conducted by BNL will help to define the extent of 
hydrogeologic units beneath the 5,300-acre BNL site and the 
surrounding area. As part of the study, the USGS and OER 
measured water levels in selected wells on the site and in the 
300-square-mile surrounding region in March 1995 to delineate 
the water-table altitude. This fact sheet depicts the water-table 
configuration in March 1995 and also describes hydrologic 
conditions at that time and presents a brief overview of the 
stratigraphy of the study area.

Water-Level Measurement

All measured wells are screened in the upper glacial aquifer. 
Wells were measured by the wetted-steel-tape and electric-tape 
methods, which are accurate to one-hundredth of a foot.

Hydrologic Conditions

Precipitation at the Upton station during March 1995 (1.53 
inches) was below its 1949-95 average for the month of March 
(4.70 inches). Annual precipitation at this site from 1991 through 
1995 was below average (fig. 1 A). The precipitation deficit from 
January 1991 through March 1995 totaled 20 inches below 
average and resulted in below-average ground-water levels at the 
BNL site in March 1995.

Water levels in well S5517, on the BNL site, have been 
measured regularly since 1953 and have ranged from a

Hydrogeologic Setting

The uppermost hydrogeologic unit on Long Island, the 
upper glacial aquifer of Pleistocene age, contains the water table 
in the study area and throughout most of Long Island. The 
aquifer consists mostly of fine to coarse sand and gravel but 
locally contains silt or clay units. The upper Pleistocene deposits 
range from 120 to 230 feet thick in the BNL area. The average 
hydraulic conductivity of upper glacial material on Long Island 
is estimated to be about 270 feet per day (Smolensky and others, 
1989), but aquifer tests conducted at BNL by Warren and others 
(1968) indicate the hydraulic conductivity at the site to be lower 
  about 180 feet per day.

Previous investigators of the BNL region described a 
greenish sand or sand and clay at the lower part of the aquifer 
and referred to it as the unidentified unit (de Laguna, 1963; 
Faust, 1963). A shallow clayey unit beneath the main sewage- 
treatment facility in the eastern part of the BNL site retards 
downward flow of ground water and results in locally elevated 
water levels from ground-water recharge associated with facility 
operations (Naidu and Royce, 1995).

The Gardiners Clay of Pleistocene age and the Monmouth 
greensand of Cretaceous age underlie the upper glacial aquifer 
and confine ground water in the Magothy aquifer along the 
southern shore of Long Island, but the northern extents of these 
units in the BNL area have not been defined. In areas where both 
of these units are absent, the upper glacial aquifer directly 
overlies the Magothy aquifer. A generalized stratigraphic 
column of hydrogeologic units is shown in table 1. Detailed 
discussions of these units are presented by Suter and others 
(1949), Jensen and Soren (1974), and Smolensky and others 
(1989). The hydrology of the Pine Barrens area was examined 
by Krulikas (1986), who provided a water-table map.
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Figure 1. Precipitation and water-table altitude at Brookhaven National 
Laboratory, Suffolk County, N.Y.: A. Annual precipitation at Upton station, 
1980-95. B. Water levels in well S5517, January 1980 through March 
1995. (Locations are shown in fig. 2.)
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Table 1. Selected hydrogeologic units of Long Island

[Modified from de Laguna (1963) and Smolensky and others (1989)]

System

Quaternary

Cretaceous

Precam- 

brian

Geologic unit

Holocene (Recent) deposits

Upper Pleistocene deposits 
including "unidentified" unit

Gardiners Clay

Monmouth Group

Matawan Group-Magothy 
Formation, undifferentiated

Raritan 

Formation

Bedrock

unnamed clay 
member

Lloyd Sand 
Member

Hydrogeologic unit

Upper 
glacial 

aquifer

Gardiners Clay

Monmouth 
greensand

Magothy aquifer

Raritan 
confining unit

Lloyd aquifer

Relatively imper­ 
meable bedrock

Base from New York State Department 
of Transportation, 1981,1:24,000 Figure 2. Water-table altitude in central Suffolk County, March 1995



maximum of 46.93 feet above sea level in 1958 to a minimum 
of 33.34 feet in 1967. The water level in March 1995 (38.75 
feet) was 1.99 feet below the average water level (40.74 feet) 
for the period of record (1953 to March 1995). The water-level 
hydrograph for S5517 (fig. IB) shows that the water level has 
been lower than that of March 1995 during four periods within 
the last 15 years.

Water-Table Configuration

The water table is highest in the northern part of the study 
area and slopes gently toward the shores of Long Island (fig. 2). 
The ground-water divide for the upper glacial aquifer extends 
east-west along the island and represents the area where water 
levels are highest; ground-water near the divide has a large 
downward vertical-flow component and recharges deep aquifers 
of the ground-water system. Ground water north of the divide 
flows northward and discharges to Long Island Sound, and 
ground water south of the divide flows southward and 
discharges to south-shore streams, Great South Bay, and the 
Atlantic Ocean. Caimans River is a major ground-water 
discharge zone in the southwestern part of the study area 
(Wexler and Maus, 1988) and significantly affects the 
configuration of the water-table surface, as illustrated by the 
upstream bending of water-level contours (fig. 2).

Ground water enters the Peconic River as base flow east of 
the BNL site. A secondary ground-water divide develops near 
the start of flow in the Peconic River and extends east- 
southeastward toward the South Fork of Long Island. Water 
north of this divide enters the Peconic River as base flow, and 
water south of the divide flows generally southward. The 
position of the secondary ground-water divide was estimated 
from water-table altitude, topography, and the location at which 
ground water begins to enter the Peconic River, however, its 
position cannot be delineated precisely because data are sparse.
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Additional earth science information can be found by accessing 
the USGS "Home Page" on the World Wide Web at "http:// 
www.usgs.gov", or by calling 1-800-H2O-9000 (1-800-426- 
9000).

For more information on all USGS reports and products 
(including maps, images, and computerized data), call 
1-800-USA-MAPS.
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