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MEMORANDUM 

 

 

To:   Groundwater Advisory Council   

From:   H. Bokuniewicz   

Re:   Apologies and DRAFT Minutes of the meeting of 5 June, 2006      

Date:   June 30, 2006     

      

I regret my absence at the last meeting.  I went into the hospital early that morning.  All’s well 

now, although I’m in line for a battery of tests.  I knew you guys could take care of yourselves, 

but I’m really sorry to have left Jenny in the lurch waiting for me at Stony Brook.  I’m glad to 

hear that she made it anyway.  She’s an intelligent young woman and a real trouper. 

 

I am grateful to Doug Paquette for taking notes for me.  I’ve drafted some “minutes” but I’d 

really appreciate your additions, comments, corrections, etc.  We will break for the summer and I 

will send out a schedule for the fall as soon as my academic schedule is set.  

      

PRESENT     REGRETS  

 

R. Alvey     M. Alarcon  

S. Colabufo     N. Bartilucci  

R. Humann     H. Bokuniewicz  

R. Liebe     S. Jones  

T. Mattimore     L. Koppelman  

J. Munster     B. Nemickas  

D. Paquette     M. Nofi  

P. Ponturo     G. Proios  

S. Robbins     K. Willis  

K. Roberts     P. Witkowski  

B. Spitz  

S. Terracciano  

 

1. The SC Comprehensive Plan was discussed.    

 

2. Gil Hanson has been in discussions with Steve Terracciano and the USGS about 

offering a summer course, probably at the old Southampton College Campus.  A 

precursor that has been run at Queens College was a hands-on experience in planning 

and conducting hydrological site investigations and carrying out watershed 

characterizations, with a focus on contamination remediation or restoration.  At the 

same time, recent advances in computer modeling of groundwater systems have 

made modeling an equally essential skill for students in hydrology.  The 

professionals who use hydrologic data are responsible for their content, including 

inherent errors and mistakes that have occurred in the field.  Without knowing what 

difficulties there are in collecting field data and what might go wrong, an office 

person may ignorantly use poor data in a designer problem.   

 

A practical hydrology course might incorporate both fieldwork and computer 

analysis.  Students would gain first-hand experience in drilling and installing 

groundwater monitoring wells, designing the monitoring system, and collecting, 
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describing, and testing subsurface materials, and following this up with analysis of 

the data and modeling groundwater flow.  We could include training in the practices 

of surface water sampling and monitoring, water quality control and assurance, the 

use typical industrial field equipment for determining water chemistry, and/or the 

calibration and use of electrochemical probes to measure pH, specific conductance, 

temperature, and dissolved oxygen.   

 

3. Jennie Munster has prepared a preliminary report on her tests for non-point sources 

of perchlorate.  Nonpoint sources contribute to the perchlorate concentration of 

groundwater, however since they are widespread they are difficult to discern and 

remediate.  She has measured perchlorate concentrations of nonpoint sources in 

Suffolk County, NY, including rain water, soil water, lawn fertilizers, wastewater, 

road salt and road runoff.  Concentrations were measured using an ion 

chromatograph coupled with a duel mass spectrometer at Texas Tech University. 

Perchlorate was detected in nearly all samples. Rain water concentrations were 90 ± 

10 ppt. Chemical fertilizers has an average value of 5.5 ppt with values ranging from 

0 to 25 ppt. The organic fertilizer measured a value of 8.6 ppb. Soil water values 

ranged from 0.03 to 163 ppb, and were a function of the type of fertilizer used near 

the sampler. Wastewater samples ranged from 0.6 to 20.4 ppb with an average value 

of 4 ppb. The likely source of perchlorate in wastewater is bleach. Samples collected 

from road run off had an average value of 2.37 ± 3.53 ppb and a maximum value of 

18.5 ppb. It is known that road flares contain perchlorate but our study also found 

road salt to have perchlorate. We measured 9.2 ppb in road salt, but it is likely there 

are other sources of perchlorate to road runoff as well.  

 

4. The special session we hosted at the meeting of the LI Geologists’ is on the web.  

The four papers in this special session (a) provided a review investigations of the 

Lloyd Aquifer by the U.S. Geological Survey, (b) discussed the recent studies of 

hydrogeology and the extent of saltwater intrusion in northern Nassau County, (c) the 

modern characterization of the Lloyd Aquifer in the Nassau and Suffolk counties’ 

groundwater models and (d) the pollution susceptibility of Lloyd wells from the 

Source Water Assessment Program completed in 2003. 

 

Anthony Chu (U.S. Geological Survey) showed that the Lloyd Aquifer extends under 

almost all of Long Island.  It is present, at depth, except in Northwest Kings, Queens 

and Nassau counties.  The Lloyd unit is also absent from under a small area of the 

north fork at Orient Point.   

 

Drilling beneath the surface, the Lloyd would first be encountered at a depth of about 

100 feet below sea level in the northwest part of Long Island where it is a thin layer 

of sediment to a depth of over 1500 feet further to the east under the south shore 

where the thickness can be about 500 feet.  The Lloyd is the oldest and lowest 

hydrogeologic layer under Long Island.  It dates back to Cretaceous times between 

144 and 65 million years ago.  Where it sits on the underlying bedrock, it is a gravel 

layer but grades upward into sand and silt at its upper surface.  It also contains clay 

layers which cause the horizontal hydraulic conductivity to be one or two orders of 

magnitude greater than the vertical hydraulic conductivity. 

 

The Lloyd is everywhere capped by a confining unit, the Raritan Clay.  Daniel 

O’Rourke would show that the Raritan Clay under the northern half of Suffolk 

County is “looser” than the more compact layer under the southern half of the Island.  
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The Lloyd Aquifer contains about 9% of Long island’s potable water and receives 

about 3% of the total annual recharge to long Island.  The recharge in Nassau and 

Suffolk counties amounts to about 1.29 billion gallons per day; the recharge to the 

Lloyd is then estimated as 67 million gallons per day or 24.4 billion gallons per year. 

The rain (or snow) water that eventually reaches the Lloyd comes from a narrow strip 

of ground, usually less than a half-mile wide, along the midline of Long Island.  This 

water may take 500 years to reach the Lloyd and an additional 1500 years to finally 

pass under the north shore of Long Island.  Under the south shore, water seeping 

through the Lloyd Aquifer is about 8000 years old.  The groundwater in the Lloyd is 

fresh beyond the position of south shore and, where the aquifer exists, a mile or two 

north of the north shore of Long Island.  Under the necks of northeastern Nassau, 

Fred Stumm showed that the north edge of the Lloyd is found in this area, where it 

interfingers with, and connects to, a much younger North Shore Aquifer which is 

Pleistocene in age or between 1.8 million and about 10,000 years old.  There is no 

Magothy under the Necks. 

 

Withdrawal of water from the Lloyd greatly diminished about 1996 when the 

Jamaica Water District in New York City was closed.  In 2003, pumpage from public 

supply wells amounted to about 3.5 billion gallons or about 14% of the annual Lloyd 

recharge.  Current pumping has widened the area of recharge in Nassau County.   

Fred Stumm reported extensive studies done between 1991 and 1998 in Great Neck, 

Manhasset and Oyster Bay in northeastern Nassau County.  Fifty-six new borings 

were made in a thirty-square mile area.  These were supplemented with additional 

geophysical measurements both in the aquifer and offshore in Long Island Sound.  

They document eight separate areas of salt contamination; while the background 

level of chloride in 5 mgl/l and the standard in 250 mg/l, monitoring should consider 

a well threatened if concentrations reach 50 mg/l.     

 

The Bibliography of Long Island Geology 

(http://www.geo.sunysb.edu/lig/#Bibliography) lists twenty-nine new publications on 

the topic of the Lloyd Aquifer since 1985.  New information has been synthesized 

into the Nassau-Suffolk Regional Groundwater Model.  The model was calibrated to 

pumpage data from 1994 and revised in 2002.  While many more monitoring wells 

are now available, especially in the Lloyd of northern Nassau County, there are few 

(9) in Suffolk.  Yet, those that are available, like that at the Northport VA Hospital 

(S-00048) and one at BNL (S-6431) show excellent agreement with the calculated 

model results.   

 

The most extensive and comprehensive application of the model to date has been 

associated with the Source Water Assessment Program (SWAP) on Long Island.  

1,369 public supply wells were evaluated including the 38 active Lloyd wells in 

Nassau County and five in Suffolk.  The time that it took water to reach these wells 

was over 100 years for 30 of the 43 indicating a very low susceptibility to any 

pollution.  Some had travel times of more than 500 years.  The more susceptible 

wells (e.g. those with travel times of less than 100 years) were on the Necks in 

northern Nassau County.  In the few instances where contamination of a Lloyd well 

has been reported, it is likely due to a cracked well casing. 

 

 

 

http://www.geo.sunysb.edu/lig/#Bibliography
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5. We will not meet in July or August.  I will send out a schedule for the fall as soon as 

my academic calendar is set.   
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