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MEMORANDUM 

 
To:   Groundwater Advisory Council   
From:   H. Bokuniewicz   
Re:   Minutes of the meeting 28 March 2011  
Date:     March 29, 2011  
 
 
PRESENT     REGRETS  
 
 
R. Alvey     M. Alarcon  
N. Bartilucci     L. Koppelman  
H. Bokuniewicz    R. Liebe  
P. Boyce     R. Mazza 
S. Colabufo    M. Nofi  
S. Jones     D. Paquette  
M. Scorca     A. Rapiejko  
W. Spitz     K. Roberts  
S. Terracciano      
C. Young       
      
 
 

1. There were no comments on the minutes of the last meeting.  
 

2. Mike Scorca joined us from the EPA.  Rob Alvey will be taking an assignment as special 
assistant to the EPA Regional Administration.  (Congratulations, Rob).  Mike will be 
taking on responsibilities for superfund sites.  Mike’s participation in the Council will be 
greatly appreciated.  

 
3. Paul Boyce from P. W. Grosser Consulting also joined us to talk about geothermal 

systems.  Paul has over thirteen years experience in the design of these systems all 
throughout the northeast, including Long Island.  He has seen a significant increase in 
interest in geothermal systems in the past five or six years.  He’s now fielding one or two 
inquires a month.  Strictly speaking, these are not “geothermal” systems but rather 
“geoexchange” systems.  True geothermal systems top into magma and hydrothermal 
fluids generated by tectonic activity in the crust like in Iceland or northern CA.  
Geoexchange systems, on the other hand use moderate, ambient earth temperatures at 
shallow depths.  As systems proliferate, the issue of “thermal rights” might arise if many 
systems are installed in close proximity.  Water supply, however, works well on a first-
come-first-serve basis.   

 
Open-loop systems operate between 45° and 80° from the groundwater reservoir at 55°.  
As a rule, you need to pump 3 gpm (12,000 BTU/hr) for a residence at a  T of 10° F or 
one gallon per minute per ton.  One down-gradient impact is from the thermal plume.  In 
one case, at a private school in the south fork operating a 500 gpm, open-loop system for 
air conditioning, the return water was injected into the aquifer at between 78 and 80° 
through four diffuser wells.  A neighboring, 200-foot, supply deep well 100-feet south of 
the diffusion wells saw a 23° rise in the temperature of the well water to 78° F. 
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The State requires that open-loop systems must return water to the same aquifer with a 
vertical separation of no more than 50 feet.  For efficiency, the diffuser (return) wells are 
placed as far down-gradient as possible and, have to be screened over a larger interval (“it 
is harder to return water to the aquifer than it is to take it out”).  Clogging is a potential 
problem because, at higher temperatures, there could be chemical or biological fouling of 
the diffuser screens, or a decrease in permeability due to fine particles.  Near diffuser 
well screens, scale formation can be a potential problem if the water is hard.  Also, iron 
precipitates on microbial growth might foul the screen.  Some diffusers are screened 
across the water table.  Either the supply well or the diffuser might intersect a 
contaminant plume, which might provide a carbon source for biofouling.  In principle, a 
similar problem might be encountered if the intake is too near a septic system.  Since 
1999, however, clogging has not been a problem in Paul’s projects.  
 
Dozens of test bores are needed to define the aquifer at a site.  Artesian conditions are not 
necessarily fatal.  Installation wells are typical 5-inch pipes with a bentonite grout.  In 
many places, cooling dominates over heating, so, over the years, the ambient 
groundwater increased gradually in temperature reducing the efficiency of cooling.  To 
overcome this problem, hybrid systems, using chillers for example, are introduced.  
 
Open-loop systems are less expensive but drawdown cones and recharge mounds have to 
be anticipated.  Because it is usually much more difficult to return water to the aquifer 
then it is to withdraw it, multiple diffuser (recharge) wells are needed over a larger area.  
In one case on LI’s south fork, the recharge from an open loop system had a mounding 
problem sufficient to float the sod.  
 
Closed loop systems use pre-formed and pressure-tested loops operating at between 38° 
and 80° F.  Antifreeze must be introduced.  An ideal antifreeze would be non-toxic, non-
flammable, stable, compatible with system materials, non-polluting, non-corrosive, 
inexpensive, low viscosity, and good heat-transfer.  Propylene glycol, a food-grade 
product, is most popular.  Ethylene glycol and ethanol is also used, as is methanol, which 
is toxic, as well as sodium chloride, calcium chloride and potassium chloride, all or 
which are corrosive.  Closed-loop systems are pressurized and leaks pose a potential 
problem, especially in older systems.  To avoid problems with diffusers a closed-loop 
system is recommended, if it is not too expensive, although it does raise the issue of 
leaks.   
 
In one open-loop system at a LI hospital a leak released freon which has impacted down-
gradient wells.  This situation is now being litigated.  To provide some insurance against 
leaks, redundancy can be built into the system by installing an intermediate heat 
exchanger between the heat pump in the building and the groundwater loop, although this 
additional component reduces the efficiency.  
 
The hydraulic impacts in a closed loop are minimal.  The vertical bore holes are 400 to 
500 feet deep and a thermally enhanced grout is used.  Dozens of such wells, if not tens 
of dozens are typically insulated.  (There is a moratorium for all systems on Shelter 
Island apparently for fear of perforating the integrity of shallow confining layers).  The 
wells may cost $20 -$30 per foot.  A residential system might have a 10 to 20 year period 
for return on investment, but larger installations the time to return on investment might be 
much longer.  
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4. Caitlin Young presented an update of her research on zero valent iron.  ZVI has been 
used extensively in remediation of chlorinated solvents and metals, in for example, PA 
and NJ, though apparently not on LI.  Experiments were begun to examine its chemistry 
with ion-exchange brines from the SCWA denitrification plant in Northport.  ZVI can 
denitrify nitrate to produce nitrogen gas or it can reduce nitrate to ammonium.  During 
the process of ZVI, which is done in a nitrogen atmosphere, N2 sorbs into the molten 
surface.  It then enters the particles by diffusion.  When acidified in remediation that 
nitrogen comes out as ammonium.  Test show that ammonium production rates were 
about 10 mg NH4 +/gZVI which is fairly high.  Batch experiments have been done with 
both free ZVI particles and mixed with sand in both oxic and anoxic conditions.   

 
There is an initial spike of ammonium released in the first hour or so.  The rate of release 
then decreases but ammonium continues to be predicted for days.  Exposure to oxygen 
produces another pulse of ammonium release.  In an anoxic column, 40 mg NH4+/gZVI 
was produced over about twelve hours with most of the release in the first hour of two.  
 
Scanning electron micrographs of the particles show that the raw ZVI is not pitted but 
after it’s washed with HCl pitting occurs along with some discontinuous coating of iron 
oxide.  Mineral precipitation starts to be seen after one hour and, after 12 hours pitting 
and the surface coating of iron oxyhydrides becomes more extensive.  After 24 hours 
platy crystals begin to be seen on the surface.  This mineral precipitation apparently 
slows the production of ammonium.  

 
5. In discussion of the SW Sewer District it was pointed out that early work has been done 

in the 1960’s (’63-’68?) by Bowe, Albertson and Walsh Engineers.  Then, as a settlement 
to a lawsuit, the FANS study was done in the 1980’s by CDM.  The early reports may be 
stored at the DEC office or in County Planning (Dewitt Davies).  A series of reports were 
also done by the USGS.    

 
6. Nassau County recently has terminated the USGS monitoring program (again).  Hundreds 

of wells are intended to be monitored in the program including a synoptic survey.  Stream 
gauging is also done.  It would take about $100,000 to revive the program.  The Port 
Washington Water Authority may continue to contribute to the program in their district.  
Steve Terracciano will arrange to meet with the Water Commissioners to see if other 
districts might be interested and able to contribute.  Saltwater intrusion is still an issue on 
both shores in Nassau County and it appears that some 65% of annual recharge is being 
pumped.  

 
7. The USGS is also planning a groundwater symposium at Hofstra University in the fall.  

This is intended to include not only Long Island issues such as the Jamaica supply wells 
and plans to shut down the NYC water tunnels for repairs but State issues, like 
hydrofracting, and regional issues of climate change and carbon budgets.  

 
8. The date of the next meeting has been changed.  We will meet on Monday, 2 May, 2011 

at the offices of the SCWA in Oakdale.   
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