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PROJECT APPLICANT:		  NYS Center of Clean Water Technology at SBU

PROJECT TITLE: 	 	 	 Development and Implementation of a Sustainable  
					     and Comprehensive Watershed Management  
					     and Remediation Plan for Mecox Bay

PROJECT TYPE:			   Wastewater Treatment Projects

SCALE: 				    Neighborhood/Watershed 

APPROACH: 			   	 Reduction, Remediation

DESCRIPTION:
The NYS Center for Clean Water Technology (CCWT) will team up with Stony Brook’s School of Atmospheric 
Science (SOMAS) and the Mecox Bay Conservancy (MBC) to undertake a program to determine where the 
main source(s) of nitrogen contamination in Mecox Bay originate. A detailed watershed characterization of 
all nitrogen inputs into the Mecox Bay surface water system is lacking, but is an important tool to determine 
where corrective actions should be focused. This would also be important for informing future funding 
decisions related to proposed mitigation. The watershed-wide Mecox Bay study would evaluate bay water, 
groundwater, and stormwater run-off samples for concentrations of various contaminants, as well as model 
the contributions of wastewater, residential fertilizer, agricultural fertilizer, and other sources, pinpointing 
the relative contribution of all sources of the contamination. The study would be combined with outreach 
aimed at reducing known and potential sources of contamination. A watershed manager will focus on homes 
with the largest impact on the Bay who have yet to convert their sanitary systems to nitrogen reducing I/A 
systems. The team will also evaluate current and past I/A sanitary system installations and evaluate additional 
measures needed to increase participation. Another objective is to identify opportunities for shoreline-based 
mitigation approaches and develop a stakeholder-supported watershed management plan that identifies 
the most effective and actionable remediation approaches. This collective approach will begin to mitigate 
nitrogen loads from septic systems and other sources in the Mecox Bay area.

REQUESTED AMOUNT:           $ 284,405.00
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Increased loading of nitrogen from human activity within the Mecox Bay watershed has led to deteriorating water 
quality within the bay.  For example, the brackish nature and dynamic salinity of this temporarily closed estuary leaves 
it vulnerable to the accumulation of high concentrations of nutrients emanating from its creeks and surrounding 
groundwater (Gobler et al., 2005).  Prior research has shown this system is mildly phosphorus limited in spring but 
very strongly nitrogen limited in summer and fall (Gobler et al., 2005).  Given the strong pulses of nitrogen from 
groundwater and creeks entering Mecox Bay (Gobler et al., 2005), the system has been vulnerable to multiple water 
quality impairments over the years.  Under higher salinity conditions, this system has been prone to harmful algal 
blooms (HAB) caused by the dinoflagellate, Alexandrium.  This HAB synthesizes the neurotoxin, saxitoxin, that causes 
paralytic shellfish poisoning, a potentially lethal condition, and prior blooms of Alexandrium have reached 1,000 cells 
per liter in Mecox Bay, a density that can cause toxin accumulation in shellfish.  Because Mecox Bay rapidly fills with 
groundwater when closed and reaches low salinity conditions, it is also vulnerable to freshwater HABs (blue-green 
algae blooms) both from Mill Pond (which connects to the northwest corner of Mecox Bay via Mill Creek) and from in 
situ growth and accumulation of blue-green algae.  Of significant concern has been blooms of Microcystis, a blue-
green alga that synthesizes the gastrointestinal toxin and protein phosphatase inhibitor, microcystin.  While 
microcystin is globally of greatest concern as a drinking water contaminant, emerging research has demonstrated that 
this toxin can accumulate in shellfish as well, including Eastern oysters (Straquadine et al., 2022) which have been the 
most important fishery in Mecox Bay for more a century.  Finally, the overgrowth of HABs and other algae stimulated 
by nitrogen overloading have led to bouts of nocturnal hypoxia in summer, an occurrence that can have dire 
consequences for all aquatic life in Mecox Bay, including the iconic oyster population.  
 

 
Figure 1.  The Mecox Bay watershed. 
 
The Southampton Town Trustees have been stewards of the bay for centuries, ably managing “the cut” 
to allow for bay-seawater exchange and having developed a Management Plan for Mecox Bay.  The 
Trustees well understand the stressors facing the bay and their limited ability to address the damage. In 
their Mecox Bay Management Plan adopted in October of 2019 the Trustees stated: 
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