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MEMORANDUM 

 

To:   Groundwater Advisory Council   

From:   H. Bokuniewicz   

Re:   Minutes of the meeting of 23 February 2009  

Date:     February 26, 2009  

 

 

PRESENT      REGRETS  

 

R. Alvey     K. Kroeger    S. Jones  

N. Bartilucci     R. Liebe   L. Koppelman 

H. Bokuniewicz    J. McGivern   R. Mazza 

J. Bratton    N. Panarese    M. Nofi  

K. Chytalo     D. Paquette    K. Roberts  

R. Coffey     A. Rapiejko    K. Willis  

S. Colabufo    W. Spitz   

J. Crusius      S. Terracciano  

G. Hanson      J. Wanlass  

T. Hattenrath      M. Waters  

M. Jensen      P. Zhang  

 

 

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

 

2. There will be a Scientific Lawn Care Symposium on 30 March 2009, 10 – 2:30 PM at 

Molloy College in Farmingdale.  The speakers will be Dr. Jennie Munster, Dr. Marty 

Petrovic, Stephen Jones, Dr. Lee Newman, and Dr. Mark Benotti.  There is no 

registration fee and lunch will be provided, but it would be helpful to pre-register at 

hbokuniewicz@notes.cc.sunysb.edu.   

 

3. Gil Hanson is having a workshop on Ground Level Ozone on Saturday, 7 March 2009, 

between 9 and 3 PM in 001 Earth and Space Sciences Building at Stony Brook 

University.  Contact Gilbert.Hanson@stonybrook.edu for information. 

  

4. The Long Island Geologist annual meeting will be held on Saturday 28 March, 2009.  

See:  http://pbisotopes.ess.sunysb.edu/lig/.  

 

5. The NY Sea Grant Institute and cooperators are hosting a medicine-take-back program on 

Saturday, 18 April 2009, 10-3 PM at the Setauket Fire House.  

 

6. Scientists from the U.S. Geological Survey at Woods Hole and from the City College of 

NY gave a progress report on the contribution of groundwater discharge to the nutrient 

budget into Manhasset Bay and Northport Harbor.  The study was funded by the National 

Fish and Wildlife Foundation and the USGS, Coastal and Marine Geology Program.  

Measurements in Manhasset Bay were made along the sewered section of the bay 

shoreline.  Northport Harbor was considered unsewered because sewers, which were built 
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in the 1930’s serve only a small section of the town.  The Manhasset Bay Yacht Club was 

instrumental in the field work.  No additional sampling is planned as part of this project.     

 

Dr. Kevin Kroeger presented information on nitrogen concentrations.  In general, coastal 

waters in the region show a two-to-ten fold elevation in nitrogen concentrations and a 

corresponding decline in water quality.  Nitrogen is supplied from the atmosphere, from 

fertilizer applications and from sewage.  Typically watersheds export about 25% of the 

nitrogen loaded to their surfaces because retention and denitrification remove about 75%.  

The range among watersheds is wide, however, with nitrogen removal ranging between 

about 50 and >90%.     

 

Beyond the shoreline, samples were taken to a depth of 10m into the submerged aquifer.  

Fresh pore water was found to distances over 60m from shore with high nitrate values 

being found just below the bay floor.  Higher tritium values in the water nearer the shore 

suggest that it is relatively young; nitrate concentrations are also higher near shore.  

Offshore, tritium concentrations suggest older water; it has lower nitrate concentrations, 

because, presumably, it is being supplied from deeper in the aquifer.   

 

Levels of total dissolved inorganic nitrogen (DIN =nitrate+ammonium) in the underflow 

(ground water seepage under the shoreline) where comparable in both Northport Harbor 

(273  molar) and Manhasset Bay (250 molar) even though Manhasset is sewered.  

TDN analyses are pending.  In comparison levels in Great South Bay were about 360 

umolar.  Levels of TDN or DIN in groundwater from a broader set of unsewered 

watersheds from previous studies increase linearly with population density and the 

measured values in Northport were consistent with this trend with DIN > 270Mat a 

population density of about 1200/km.  DIN levels in Port Washington were comparable 

even though the population density was much higher; TDN = 250 M at a population 

density of about 2800/km.  This indicates that sewering is effective in controlling the 

nitrogen load but that other sources, like the atmosphere or fertilizer applications, keep N 

concentrations relatively high.   

 

Nitrogen is found as nitrate, nitrite or ammonia or dissolved oxygen nitrogen.  Data from 

other areas show that the composition of nitrogen doesn’t change with population 

density.  However, oxidation in a thick vadose zone shifts the distribution of nitrogen 

species to nitrate.  Groundwater becomes more oxidizing as the vadose zone thickness 

increases so that nitrogen is mostly in the form of nitrate, whereas it is as ammonium 

through shallow vadose zones.  It seems that denitrifications are low in the aquifer on the 

north shore due to a thick vadose zone.  By contrast, around the Great South Bay where 

the vadose zone is thin, denitrification may amount to 40%.     

  

Management efforts to reduce nitrogen might involve sewering, reducing atmospheric 

inputs by reducing automobile emission, or reducing fertilizer inputs.  Reductions in the 

sources, however, may take decades to be realized in the coastal water.  Alternatively, 

some remediation of nitrogen might be tried at the seepage face.   

 

Chris Gobler has been studying the occurrence of red tide in Northport Harbor.  Algal 

blooms seem to be controlled by ammonium and nitrate rather than by organic nitrogen.  

The Harbor has a small surface area so atmospheric input is low.   
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Dr. Pengfei Zhang from the City College of NY presented data on pesticide and 

pharmaceutical concentrations.  All samples were taken in the pore water mostly in the 

intertidal area.  The presence of pharmaceuticals, particularly an anticonvulsant, was 

taken as an indication of a sewage source, whereas the presence of pesticides was taken 

as an indication of sources from fertilizers.  Anticonvulsants were found in Northport 

Harbor but not to any great extent in Manhasset Bay.  As expected concentrations of 

pharmaceuticals were correlated to nitrogen concentrations suggesting a sewage source 

for both.  Herbicides by contrasts were detected in Manhasset but not extensively in 

Northport.  Insecticides used for termite control had similar numbers of detections.  The 

correlation with nitrogen concentrations was poor, but a fertilizer source is suggested.  

 

Dr. John Bratton presented the results of geophysical investigations.  Embayments along 

the north shore are north-south trending valleys cutting into glacial moraine.  These may 

be remnants of the “tunnel valleys” formed by flow of glacial meltwater under the ice or 

they may be blanketed, relict, antecedent incised river valleys formed during lowstands of 

sea level.  The interiors of the bays are covered with relatively impermeable mud and, as 

a result, groundwater discharge is probably confined to the shoreline margins but could 

extend offshore.  The geophysical measurement of electrical resistivity in the aquifers by 

marine surveys suggests that submarine freshwater extends farthest offshore along the 

western shores of both Northport Harbor and Manhasset Bay especially along the 

southwestern shoreline in Manhasset Bay.  The seepage zone in Manhasset Bay was 

relatively narrow, about 25 meters wide, but the fresh groundwater in the sediments there 

was confined to a thin layer several meters thick extending up to 110 meters from shore.  

Bulkheading at the sites may drive freshwater deeper under the shoreline and further 

from shore.   

 

As sea level rises, the discharge zone would migrate inland and water tables would rise.  

This has been documented on Cape Cod (http://pubs.usgs.gov/sir/2004/5014/).  The 

vadose zone would thin with implications on the nitrogen speciation as discussed earlier.    

 

Dr. John Crusius discussed the use of naturally occurring radioactive tracers, in particular 

radon-222.  Radon-222 is enriched in groundwater; it is non-reactive and continually 

being produced.  At the study sites, radon concentrations in the bay water increased at 

times of low tide, indicating an enhanced input of submarine groundwater at times of low 

tide.   

 

The nitrate concentrations found in the fresh groundwater of the submerged sediments 

decreases from 250 molar 5m from shore to 30 molar, 50 meters from shore.  Near the 

shore, near-surface nitrate concentrations in the groundwater seem to be diluted by bay 

water mixed into the sediment by the tide, especially in the intertidal zone.  Based on 

these observations, Manhasset Bay seems to be supplied with some 500 

kgN/hectare/year, and Northport Harbor with 400 kgN/hectare/year, both through a thin 

seepage face along the shore.  However, when corrected for total area, Manhasset shows 

an atmospheric input of 11,000 kgN/yr from atmospheric input and 10,000 kgN/yr from 

groundwater.  With its smaller area Northport receives 6,000 kgN/yr from the atmosphere 

and 8,000 kgN/yr from groundwater. 

 

In discussion, it was pointed out that the correlation between TDN and population use the 

current population but TDN levels probably represent source strength at a time when 

populations were lower.  Also, wetland and shallow sea grass beds have been more 

extensive in the past and may have mitigated earlier nitrate inputs to the open water.  In 

http://pubs.usgs.gov/sir/2004/5014/
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fact, buried peats might still be serving that purpose.  Current land use may not be the 

most appropriate parameter to be used in the interpretations of the measurements.  The 

signature of former land-use may be still influencing the groundwater composition.  

Additional dating of the groundwater may help.  In addition, it was suggested that the 

north shore of Long Island might not be the best place to study the impacts of sewering 

because of the complications of topography, aquifer stratigraphy, ages of sewer systems 

etc.  A study on the south shore between say, the SW sewer district and a site further east 

may be more easily interpreted.   

 

7. The next meeting will be our Scientific Symposium Turf Maintenance, Monday, 30 

March 2009 at Molloy College on the grounds of Republic Airport (Item 2).   
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