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Long Island is a sole-source aquifer region, which means that residents rely on 

groundwater for 100% of their drinking water.  Understanding and properly 

maintaining a thriving aquifer system is vital to maintaining Long Islanders’ quality 

of life and protection our health!  

GEOLOGY AND THE LONG ISLAND AQUIFER SYSTEM 

Long Island’s aquifers are made up of sand and gravel, with layers 

of clay in between certain aquifer layers which slow the flow of 

water.  The three major aquifers are the Upper Glacial, the 

Magothy and the Lloyd, which all lie atop a layer of bedrock 

dating back over 600 million years.  Our deepest and cleanest 

aquifer lies just above the bedrock is called the Lloyd Aquifer, 

with sand deposits dating back 80-100 million years ago.  The 

middle layer is the Magothy Aquifer, with sand and gravel dating 

back to 50-80 million years ago.  Atop the Magothy Aquifer, the 

Upper Glacial aquifer was formed 10-15 million years ago and is 

composed of sand, gravel, rocks and boulders deposited by 

glaciers in the last ice age.  The Upper Glacial is the closest to the 

surface and is the most vulnerable to contamination.  On the 

North Shore, a thick layer of clay known as Raritan Clay lies 

between the Magothy and Lloyd Aquifers, forming the Raritan 

Formation.  On the South Shore, a clay bed made up of 

Gardeners Clay lies below the Upper Glacial aquifer.   



HYDROLOGY AND THE AQUIFER SYSTEM 

 

The aquifer system receives new fresh water, or is recharged, by precipitation.  Rain seeps 

through the soil to the water table and through the aquifer system.  The highest point of the 

water table, called the groundwater divide, is an imaginary divider within the aquifer that falls 

along hill-like formations known as terminal moraines.  It is located approximately along the LIE.  

Water that falls on the north side of the divide moves north and eventually discharges into the 

Long Island Sound, and water that falls on the south side moves south to the Atlantic Ocean.   

 

Precipitation eventually moves down past the water table through the layers of sand, gravel, and 

clay in the aquifer system under the influence of gravity and pressure.  The Upper Glacial and the 

upper portions of the Magothy Aquifer are unconfined and influence the water table.  These 

aquifers are recharged by rain that falls on the perimeter of the island.  The deeper section of the 

Magothy Aquifer and the Lloyd are confined, with a layer of clay over the aquifer that pressurizes 

water.  Rain that falls in the middle of the Island near the moraines, known as deep-flow 

recharge zones, is able to permeate quickly due to higher pressure and recharges the deeper 

Magothy and Lloyd Aquifer.  Since the elevation is higher in the middle of the Island, and water 

moves from high pressure to low pressure, the precipitation in the deep-flow areas infiltrates the 

ground quickly, and then is pushed to the coastlines, where the pressure is lower. 

 

 

 

 

 

 

 

GROUNDWATER POLLUTION 

 

As Long Island becomes more developed and the population grows, there is an increased risk of 

contaminants entering our aquifer system.  The Upper Glacial is the most vulnerable and also the 

most contaminated aquifer.  The Magothy Aquifer is also of particular concern when 

contaminants are detected, as it provides the drinking water for much of Nassau and Suffolk 

Counties.   

 

On Long Island, hundreds of contaminants that are used have been detected in areas of the 

aquifer system including the Magothy Aquifer and have been detected in our drinking water 

wells. Contaminants include pesticides, pharmaceutical drugs, Household Hazardous Waste, 

MTBE and other Volatile Organic Chemicals, petroleum products and other toxics.  Additionally, 

aging sewage infrastructures and our septic and cesspool systems are degrading.   This in 

combination with a rapid population growth in many areas causes contaminates and high 

nutrient levels to enter the groundwater supply and further degrade our drinking water quality.   

 

In order to prevent increased pollution of our groundwater and prevent contamination of 

drinking water supplies, contaminants from pesticides, pharmaceuticals, household hazardous 

products and industrial waste must be  properly disposed of,  and more closely monitored and 

regulated.  In many cases such as pesticides and house hold cleaners, the public should simply use 

the many greener, safer alternatives now available.  This simply consumer choice will result in a 

cleaner, safer water supply.   



 

GROUNDWATER PROTECTION AND CONSERVATION 

 

In addition to reducing the contaminants that enter our groundwater, another way to protect the 

aquifer system is to conserve fresh water resources and develop land in a smarter and more 

environmentally-friendly way.  Long Island receives approximately 44 inches of rainfall per year, 

and only half of that precipitation acts to recharge groundwater.  Without development or human 

involvement, 100% of the precipitation would end up replenishing groundwater resources.  

Preserved land maximizes the recharging of water back into our aquifer system and provides the 

cleanest water. Once land is developed, increasing runoff from paved surfaces is not absorbed 

directly back into the ground and instead picks up contaminants on its way to surrounding surface 

waters.  Population growth directly causes more strain on groundwater resources due to increased 

water use and increased pollution.  Over 138 billion gallons of water is taken from the ground each 

year between Nassau and Suffolk County.  In Nassau County in 1979, the average water use per 

person was 124 gallons/day, compared to a predicted 135 gallons/day for 2020, meaning 16 million 

more gallons of water taken out of the aquifers every day, according to the draft Nassau County 

Master Water Plan (1998).  When this fresh water is taken, the pressure shift in the aquifer system 

allows saline water from the ocean to flow into the aquifer, causing saltwater intrusion that further 

degrades the quality of the drinking water.  

  

i.  

ii.  

To access this map, visit: http://ny.water.usgs.gov/projects/news/recordlinygwlevels10.html 



 

Western New York/Southern Tier 

733 Delaware Road, Box 140 

Buffalo, NY 14223 

Phone: 716-831-3206  

 

Connecticut 

2404 Whitney Avenue, 2nd Floor 

Hamden, CT 06518 

Phone: 203-821-7050  

Long Island/Metro New York 

225-A Main Street 

Farmingdale, NY 11735 

Phone: 516-390-7150  

 

Hudson Valley 

188 East Post Road, Suite #404 

White Plains, NY 10601 

Phone: 914-358-9840  

GROUNDWATER PROTECTION AND CONSERVATION 

 

Protecting our water quality and quantity needs to include steps by members of the public to use 

water resources responsibly.  Not only by not decreasing pollution of the groundwater, but also by 

using less water on a daily basis.  By fixing leaks, sparingly using water for lawns, monitoring use of 

washing machines, showers and toilets, and retrofitting appliances for increased efficiency, the 

average homeowner can save hundreds of gallons of water a week.  On a larger scale, changing the 

way Long Island uses land could save billions of gallons of water by utilizing green infrastructure, 

preserving land and promoting redevelopment of existing site rather than of green spaces and 

increasing porous surfaces.  Most importantly, Long Island needs to put a high priority on aquifer 

protection when planning for Long Island’s future needs.  
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Capital Region/North Country 

744 Broadway 

Albany, NY 12207 

Phone: 518-772-1862  

 

Central New York/Finger Lakes 

466 Westcott Street, 2nd Floor 

Syracuse, NY 13210 

Phone: 315-472-1339  
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