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The State University of New York at Stony Brook established the Long Island Groundwater Research 
Institute (LIGRI) in 1994 to marshal the resources and expertise of the University for the study of 
groundwater hydrology and chemistry. One of our goals is to bring the results of scientific research to bear 
on the region's most pressing groundwater problems. Inquiries on all aspects of groundwater hydrology and 
chemistry are welcome. 
 
The resolution of hydrogeological and groundwater pollution problems requires basic and applied research 
from a broad array of disciplines. The Institute coordinates and expands the existing potential for research 
by faculty, staff and students in groundwater hydrology. The Institute maintains close communication with 
ground-water professionals in the government and private sector in Long Island. Through the University's 
Center for Regional Policy Studies, a distinguished Advisory Council has been established with 
representation of agencies with management responsibilities. In 1997 the Institute was formally established 
by legislative act.  
 
The Institute is served by faculty in the School of Marine and Atmospheric Sciences, the Department of 
Earth and Space Science, and the Department of Applied Mathematics and Statistics. The Institute is 
advised by a Council with representatives of the Suffolk County Water Authority, U.S. Geological Survey, 
US EPA, NYS DEC, Suffolk County Health Department, Brookhaven National Laboratory, Stony Brook 
University’s Center for Regional Policy Studies, Long Island Water Conference, Nassau County 
Department of Health, Nassau-Suffolk Water Commissioners Association, Nassau County Department of 
Public Works. 
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Introduction 
 
Over the past decade, fecal coliform in the waters at Laurel Hollow Beach 
(40⁰52.5W;73⁰29’N) have caused closures. This can interfer with recreational activities and 
fisheries as well as being a potential threat to marine life.  The beach is at a road end coming 
down from a steep bluff.  As a result, road runoff may be a problem.  There is also a boat 
anchorage near the beach to the south.  Although this is a “no discharge” zone, leakage and 
illegal discharge may be a contributing factor.  In 2005, an outfall was put in to reduce 
uncontrolled, storm-water runoff and divert it to a holding basin with discharge just south of 
the beach.  This too could be a potential source of fecal contamination from animal wastes. In 
addition to boat holding tanks, and the outfall itself, another possible source of fecal coliform 
are geese and other wild animals.  The discharge of nearby household septic systems may be 
another source of contamination via groundwater.  During the summer months, the Nassau 
County Health Department tests these waters weekly, and data is available from 2002.  

Fecal coliform has traditionally been used to test for water contamination. The bacteria 
are found in animal and human feces. Decomposition of organic matter in a water body 
reduces levels of dissolved oxygen which may lead to stress of aquatic life and even to 
fish kills. In 2004, Enterococci replaced fecal coliform as the standard for water quality at 
public beaches.  Enterococci is found naturally in human and animal intestines and is 
tolerant to a wide range of environmental conditions including extreme temperatures, pH, 
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and survive in oxygen rich or poor habitats.  In 2000, the U.S. Environmental Protection 
Agency (USEPA) mandated that state governments adopt Enterococci bacteria, a 
subgroup of the fecal streptococci group, as an indicator of human health risk in coastal 
recreational waters. Some studies had shown no relationship between total or fecal 
coliform and rates of gastrointestinal illness, but a correlation was found between 
Enterococci and GI symptoms (Nuzzi and Burhans 1997).  Enterococci counts of 35 
colony-forming units CFU/100ml (mean of at least five samples over a 30-day period) 
and 104 CFU/100ml (single sample maximum) were found to produce a risk that 19 of 
1,000 people would develop gastrointestinal illness (USEPA 1986).  A higher correlation 
was found between Enterococci and many human pathogens found in city sewage, 
perhaps because fecal coliform tends to survive and maybe grow and may not be a true 
indicator of instantaneous events. Although Enterococci is the standard, Fecal coliform 
continues to be reported as well.  I will use fecal coliform in this report in order to make 
use of the older data.   

Trends in fecal coliform concentrations may be associated with tides, weather conditions, 
the time of day, time of year or other environmental factors.  In this report, I examine the 
occurrence and trends in coliform concentrations measured in the waters of Laurel 
Hollow Beach in order to try to identify the primary source of contamination.  If a 
manageable source can be identified, Village officials could take appropriate action to 
help prevent beach closures and ensure that an already declining population in marine life 
(fish, clams, scallops) will have a better chance at a more stable population. 

    
Study Area 

 
Laurel Hollow is a village in the Town of Oyster Bay (Figure 1). The 2010 census 
estimated that the total population is 1,952. The total area of the Village is 3.1 square 
miles.  With a large population and small water area, anthropogenic pollution could 
become a serious problem. 
 
Laurel Hollow beach is located on the west shore of the Cold Spring Harbor’s inner 
harbor at the end of Laurel Hollow Road (Figure 2).  The tides are semidiurnal and 
surrounding land is mostly residential.  An outfall holding pond was installed in 2006 to 
intercept, hold, and settle stormwater runoff from Laurel Hollow road  A pipeline was set 
with its outfall east of the beach for the pond to drain out. This was located east of the 
beach so when the tides came in, any polluted water would be carried away instead of 
directly to Laurel Hollow beach.  There is a small anchorage for recreational vessels 
immediate south of the beach (Figure 2).   
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Figure 1.  The Village of Laurel Hollow, NY 
 
 
 
 

 
 
 

Figure 2.  Features of Laurel Hollow Beach (40⁰52.5W; 73⁰29’N).  
 
 
 
 

http://upload.wikimedia.org/wikipedia/en/2/26/Laurel-hollow-ny-map.gif�
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Previous Work 
 
In the 1990’s Nassau’s Department of Health stopped dissolved oxygen testing in the 
open waters of Cold Spring Harbor because of cutbacks. In its’ place, the Friends of the 
Bay began to monitor dissolved oxygen, nitrogen, coliform bacteria, water clarity and 
wildlife. Currently, nineteen sites are being tested in Oyster Bay Harbor, Mill Neck Creek 
and Cold Spring Harbor weekly from April through October. The monitoring program 
screens for water quality impairments, long-term water quality and shows the effects of 
water quality improvement programs. The Friends of the Bay periodically release “State 
of the Watershed” report which assesses existing environmental and land use conditions 
in the watershed. This report is intended to provide a basis to further protect, preserve and 
restore the ecological integrity and productivity of the area discussed in the Watershed 
Action Plan.  
 
The 2007-2008 report showed that bottom water temperature, salinity, secchi and pH 
readings have remained fairly stable since 2000 (Friends of the Bay 2009). Total rainfall 
has varied from 21.6 to 37.1 inches per year and the mean air temperature has increased 
from 17.6°C to 21.0°C. Seasonal means fecal coliform data in the open water of Cold 
Spring Harbor reached 41 MPN/100ml in 2004. Levels decreased in 2005 to 14 
MPN/100ml and then gradually increased to 32 MPN/100 ml which is the second highest 
recorded levels for Cold Spring Harbor since 1982. Between June and September, 2011, 
fecal coliform concentrations at a station in the open water approximately 700 feet north 
of Laurel Hollow Beach (40o52.526N; 73o29.065W) averaged 46 CFU/100 ml ranging 
from values less than one to 390 CFU/100 ml. 
 
 
 

Methods 
 
The data presented here was provided by the Nassau County Department of Health 
Services.  Every summer, they routinely collect one to three samples in wading depth off 
the shore of Laurel Hollow beach.  Samples are taken approximately once a week 
between the months of April and August with some years going to September.  The time 
is recorded as well as water and air temperature, water clarity, wind, and weather.  
Samples are placed in ice until it can be analyzed.  Data was available from 2002 to 2011.   
 
 

Results 
 
The data for all summers from 2002 to 2011 is shown in Figure 3.  The average 
concentration was 117 CFU/100 ml ranging from 0.1 to 3800 CFU/100 ml.  The outfall 
was installed in the spring of 2006.  Considering all the data, it did not appear that the 
outfall made things noticeable better or significantly worse (Figure 3).  There is no 
statistically significant, temporal trend in the data, although it does appear that high levels 
were more prevalent at the beginning (2002) and the end (2010-2011) of the period.   
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Figure 3. CFU/100 ml during the summer months from 2002 to 2011 
 
 
A base-ten logarithm transformation of the data showed that the distribution of 
concentrations was approximately normal with a mean value of 1.16 and a standard 
deviation of 1 (Figure 4).  Over the eleven summers for which data was available, 
concentrations exceeded 100 CFU per 100 ml on 69 days (out of 369 days total), and 
exceeded 200 CFU per 100 ml on 48 days.  A recurrence interval was calculated from 
these data (Figure 5).  Concentrations of fecal coliform exceeded 100 CFU/100 ml about 
every 5 days in the summer months and exceeded 200 CFU/100 ml about every nine 
days.  Figure 6 shows a superposition of all the summer data.   
 

 

 
 

Figure 4. Log (base 10) tranformation of the measurements.  
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Figure 5.  Recurrence interval of concentration, in summer days.  
 
 
 

 
 

Figure 6.  Superposition of all summer measurements in days from April 1 of each year.  
 
 
High concentrations of fecal coliform were seen in 2002 and again in 2010.  These were 
on average relatively dry years (Figure 7).   It may be that, in dry years coliform levels 
build up on the land surface.  Then when it rains there may be a “first flush” of bacteria 
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elevating coliform levels.  During the “wet “years, bacterial sources are regularly flushed 
into the waters so there are fewer spikes of high coliform concentrations.   
 

 
 

Figure 7. CFU concentration superimposed on annual rainfall from Central Park, NYC. 
 
 
 

Discussion and Conclusions 
  

As mentioned earlier the construction of the outfall has not had a measurable impact on 
fecal coliform.  The superposition of the summer records, however, suggested that geese 
may be a contributor to the problem.  Increased levels of coliform were seen in June and 
July, when geese populations would be expected to increase due to migration and 
breeding.  Geese alone did not seem to be controlling the occurrence of elevated levels of 
fecal coliform.  A preliminary examination of the tides did not suggest that elevated 
concentrations might be correlated to flood or ebb conditions.  A more detailed analysis 
of tidal stage, however, might still prove useful.  Rainfall, however, may be a more 
promising factor.  High concentrations of fecal coliform were seen in relatively dry years 
(Figure 7).   More detailed correlations with rainfall data should be done.  Further study 
might also explore the condition and role of the holding basin.  To that end, monitoring 
the flow at the discharge pipe would be helpful.  In addition, the number of boats in the 
anchorage might be recorded on a daily basis over the summer. Some daily or weekly 
monitoring of the geese population would be useful also. To definitely assess the cause of 
the beach closures due to high levels of fecal coliform, I believe DNA analysis should be 
done on the coliform to determine whether it is human or not.  This will eliminate 
possible sources of contaminants bringing us closer to finding the major source of 
coliform and be able to reduce closures at Laurel Hollow Beach.  
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