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Long Island Sound Ground Water Meeting 
May 28, 2014 

• Acknowledge Commissioner Martens and County Executive Bellone

• Thank you for asking me to speak on an issue that is critical to
protecting water quality on Long Island and making it less vulnerable
to storms

• Long Island’s water resources are facing some big challenges

o Polluted ground water – ground water is the only source of
drinking water on Long Island

o Pollution in streams and in coastal waters

• Long Island’s ground water faces multiple threats

o 28 federal Superfund sites
o 182 state Superfund sites
o Dozens of brownfields sites and sites being cleaned up under

the Resource Conservation and Recovery Act
o Over a thousand recent spills according to New York State

Department of Environmental Conservation

o It is quite striking when all of these sources are plotted on a map
(hold up map)

• In addition to all these sources of pollutants, a major threat to coastal
waters is nitrogen pollution

Judith Enck, Region 2  EPA  Administrator, USEPA 



 
• Nitrogen comes from many sources – sewage treatment plants, septic 

systems and cesspools, agricultural and residential fertilizer use and 
atmospheric deposition 

 
• Excess nitrogen can cause a variety of environmental issues 

 
o Trigger harmful algal blooms 
o Destabilize salt marshes – which help absorb the impact of 

storms and storm surges 
o Impact seagrass beds 

 
• High nitrogen levels are the primary cause of low dissolved oxygen in 

the water – a condition called hypoxia  
 

• Without enough oxygen, most marine life will suffocate, or, if they 
can, leave the area 

 
o Areas that would normally teem with life become biological 

deserts 
 

o 5,800 square mile hypoxic dead zone in the Gulf of Mexico – 
the size of the Connecticut 

 
• Scientists estimate that half of the Long Island Sound experiences 

hypoxia in the summer 
 
o Caused when nitrogen fuels algae growth – algae die, settle on 

the bottom and decay; that decomposition uses up oxygen in the 
water 



 
o Often develops and persists in the summer because warmer 

water “floats” on top of cool water 
 

 Layers prevent mixing so oxygen can’t travel from the top 
layer to the bottom layer 

 
• The EPA’s work on Long Island Sound has already helped us come a 

long way in reducing nitrogen 
 
o In 1998, EPA, NY and Connecticut agreed to reduce human 

sources of nitrogen pollution to the Sound by 59% 
 
 By 2012, only 14 years later, 86% of the final reduction 

goal had been achieved  
 

 Reductions achieved by: 
 

• Upgrading sewage treatment plants with nitrogen 
removal technologies 

• Reducing runoff through stormwater best 
management practices to reduce runoff and smart 
grown policies 

 
o In 2013, monitoring showed the smallest area of low dissolved 

oxygen in 27 years 
 

• But there is more work to do: 
 



• In Suffolk County – septic systems and cesspools are a big source of 
nitrogen  

 
o an estimated 3 out of 4 households in Suffolk County rely on 

septic systems or cesspools for sewage disposal 
 

o Many of these systems are old and failing – putting human 
waste and nitrogen into ground water 

 
o But this is not as simple as fixing failing septic systems - even 

systems that are working well put large amounts of nitrogen into 
the ground water 

 
o This is a serious problem that needs attention 
 

• In Nassau County, the primary source of nitrogen are sewage 
treatment plants and residential lawn fertilizer 
 

• Much of this nitrogen comes from the Bay Park Sewage Treatment 
Plant in East Rockaway – which discharges 48 million gallons a day 
of treated sewage into the Reynolds channel 

 
o Bay Park serves 550,000 people – about 40% of the population 

of Nassau County 
 
o Responsible for approximately 70% of the nitrogen loading 

going into the Western Bays 
 

• Bay Park suffered significant damage during Hurricane Sandy  
 



• EPA is working with county, state and federal partners to implement 
the President’s Hurricane Sandy Rebuilding Strategy to increase 
resilience at Bay Park 

 
o These are expensive projects but to not undertake them and to 

not strive to control nitrogen would be a major problem  
 

• We need to work together to strengthen Long Island’s coastal 
resiliency and improve water quality 
 

• In both Nassau and Suffolk Counties, nitrogen fertilizers that are not 
taken up by lawns are carried by rain or excess irrigation and become 
a pollutant 
 
o There is a low cost solution to nitrogen runoff, though – 

persuade homeowners and property managers to use less 
fertilizer on their lawns 
 

• Achieving water quality goals and reducing nitrogen pollution in 
Long Island will come from a combination of approaches which 
could include 
 
o Sewering –  more homes connected to sewers mean fewer septic 

systems putting nitrogen into the ground 
 

o Installing nitrogen reduction technologies on individual systems 
or clusters of systems  

 



 Nitrogen removal systems at Bay Park and other large 
plants can significantly reduce the amount of nitrogen 
discharged into coastal waters 

 
o Public education and outreach about the sources and impacts of 

nitrogen  
 

• We are poised for more meaningful reductions in nitrogen and 
strengthening our coastal resiliency and will continue work with our 
partners to ensure the waters of Long Island are alive and striving 
 

• I want to wrap up today by talking about one of the greatest 
environmental challenges of our time – climate change 
 

• Many people don’t immediately think of climate change as a water 
issue – but it is. 

 
o Many climate change impacts – like sea level rise or super 

storms that overwhelm sewer systems or historic drought like 
we are seeing out West – related to water 

 
• Climate change is one of EPA’s highest priorities 

 
• The science is clear – climate change isn’t coming. It’s here. 

 
o United Nation’s Intergovernmental Panel on Climate Change 

has issued reports confirming that: 
 
 Caused by burning fossil fuels in power plants, cars and 

trucks, and deforestation 



 
 Effects are already here – melting glaciers, sea level rise, 

lower crop yield, dying out species 
 

 Greenhouse gases have increased twice as fast in the last 
10 years then they did in the last few decades of the 20th 
century 

 
• Beyond storms like Sandy, we’re feeling other effects 

 
o 12 hottest years in recorded history have been in the last 15 

years 
 

o 2012 was the hottest year on record in the US 
 
o Sea surface temperatures are the highest they’ve been since 

measurement began in the 1800s 
 

o The sea level in New York Harbor is a foot higher than it was a 
century ago 

 
• Can’t say that climate change caused Hurricane Sandy – but we do 

know that storms get more intense the warmer the water – and the 
water is warming 
 

• Sandy inflicted billions of dollars of damage on residential and 
commercial facilities, as well as terrible human suffering and 
fatalities 
 



• When people say we can’t afford to address climate change, I say 
we can’t afford NOT to take action. 
 
o 1 storm. 2 states. $60 billion dollars to rebuild after Sandy 

 
• Climate change is an environmental and economic issue 

 
• And Long Island is particularly vulnerable 

 
o 15% of people on Long Island live in an area identified as at 

risk by FEMA 
 

o As DEC’s recent study shows, excessive nitrogen pollution 
damages coastal marshlands that are a critical line of defense 
against severe storms and flooding 
 

• Critical for Long Island to invest heavily in strategies like green 
infrastructure and to preserve coastal wetlands 
 
o Green infrastructure is a stormwater management strategy that 

focuses on groundwater absorption of stormwater, keeping it out 
of sewers – which helps keep sewage out of local waters 
 
 Green roofs 
 Porous pavement and sidewalks that water can filter 

through 
 Rain gardens 
 Green spaces 

 



o Coastal wetlands help absorb excessive rainfall and mitigate 
flooding 

 
• Green infrastructure is a way to help build a sustainable future that is 

more resilient to climate change 
 

• First and foremost, we must find ways to reduce nitrogen pollution in 
Suffolk County and across the Island 

 
o Connect people to sewage systems without contributing to 

sprawl 
o Reduce use of fertilizers that wash nitrogen into our waterways 
o Reduce nitrogen from sewage treatment plants  
o Use green infrastructure to reduce the amount of stormwater 

run-off into waterways 
 

• Thank you for having me. EPA is looking forward to working with 
our partners toward reducing nitrogen pollution in Long Island, 
creating communities that are resilient to the impacts of climate 
change, and protecting its most precious resource – its water. 



BUILDING STRONG® 

US Army Corps of Engineers 
New York District  
 
Sandy Recovery Efforts 

28 May 2014 

US Army Corps of Engineers 

BUILDING STRONG® 

Long Island Coastal Resiliency and  
Clean Water Infrastructure Stakeholder Meetings 
 
COL Paul E. Owen 
District Engineer 
U.S. Army Corps of Engineers 
New York District 



BUILDING STRONG® 

History of the US Army Corps of Engineers and 
the United States 

2 



BUILDING STRONG® 

• Civil Works 

• Flood Damage Risk Reduction 

• Navigation 

•  Military Construction / Support for Others 

• 8 Military Posts 

• New York City/EPA/VA 

•  Regulatory Program 

• Navigable Waterways 

• Wetlands 

•  Environmental remediation and restoration 

•  Respond to emergencies and contingency 
operations 

• FEMA Emergency Support Function #3 

What We Do 

3 



BUILDING STRONG® 

 Lower Manhattan Flooding 
 Coastal Surge/Wave Impact 
 Coastal Flooding 
 Coastal Breaches  
 Power Outages 
 Extensive Urban Debris 

Hurricane Sandy Overview 

In New York City:   
-43 deaths 
-6,500 patients evacuated from hospitals and nursing homes 
-90,000 buildings in the inundation zone 
-2 million people without power 
-11 million travelers affected daily 
-$19 billion in damage 

4 



BUILDING STRONG® 

 Sandy vs. Previous Storms 

5 



BUILDING STRONG® 

Storm Risk Reduction Measures 

6 



BUILDING STRONG® 

Sand Placement 

7 



BUILDING STRONG® 

Sandy Recovery Project Phases 

Total  Current Program Estimate  (62 projects):  ~$3.25 B   

8 



BUILDING STRONG® 

Sandy Program Phases  

Phase Description # of Projects Initial Estimate Current Estimate 

1a FCCE Repair/Restore 8 $336 m $298 m 

1b O&M 29 $489 m $203 m 

2a Authorized / Ongoing 7 $1.29 b $1.29 b 

2b Authorized / Unconstructed 4 $553 m $553 m 

2c 
Ongoing Studies / New 
Projects 

11 
$17 m 

(study costs only) 
$17 m 

 

$850 m  
(est. construction cost) 

$850 m 

2d 
Continuing Authorities 
Program 

3 $3 m $10 m 

Total  Current Program Estimate  (62 projects):  ~$3.25 B   

9 



BUILDING STRONG® 

New York District-Sandy Recovery 

5 
Phase Description # of Projects 

1a Restore Previously Built Projects 8 

1b Operations & Maintenance  29 

2a Authorized / Ongoing 7 

2b Authorized / Unconstructed 4 

2c Ongoing Studies / New Projects 11 

2d Continuing Authorities Program 3 

Program Estimate:  $3.25 B 
62 Projects   

10 



BUILDING STRONG® 

Focus Projects 

• Coney Island 

• Rockaways and Jamaica Bay 

• Fire Island to Montauk Point 

• South Shore of Staten Island 

 

11 



BUILDING STRONG® 

Coney Island – Project Performance  

12 



BUILDING STRONG® 

Coney Island – Authorized Project  

13 

37th Street Terminal Groin 

Sea Gate 

• Noteworthy 
• Sea Gate T-Groins Purpose is to protect the authorized project (beach fill) 
• Sea Gate Real Estate – Accumulated Sand in Graveshead Bay 

 

Graveshead 
Bay 



BUILDING STRONG® 

Coney Island – Sea Gate T-Groins 
Conceptual Drawing 

14 



BUILDING STRONG® 

Coney Island - Potential Future Project 

15 



BUILDING STRONG® 16 

Rockaways and Jamaica Bay

Jamaica Bay Ecosystem Restoration Sites

Storm Damage Reduction Studies

Navigation Projects

Continuing Authorities Program (CAP) Restoration 
Projects (1135)

Marsh Island Restoration Sites 

Dead Horse Bay

Brant Point

Dubos Point

Bayswater

Hawtree
Spring Creek

Fresh Creek

Paedegat Basin
Yellow Bar

Elders Point

Spring Creek

Gerritsen Creek

Plumb Beach 204
East Rockaway Inlet
Navigation Channel

Jamaica Bay
Navigation Channel

Black Wall and 
Rulers Bar



BUILDING STRONG® 

Purpose:  identify a long-term solution to reduce the risk of coastal storm damages in  

the study area in a manner which considers the risks to human life and property, while maintaining,  

enhancing, and restoring ecosystem integrity and coastal biodiversity.  



BUILDING STRONG® 

Fire Island to Montauk Point 



BUILDING STRONG® 

South Shore of Staten Island, NY 
Ongoing Study 

19 

Reach No. Location Type of Structure Length (ft) Crest Elev (ft, NGVD) 

A-1 Fort Wadsworth Buried Seawall 400 20 

A-2 Ocean Breeze Park Single Sheet Pile Wall 7,560 20 

A-3 Midland Beach Buried Seawall 5,190 20 

A-4 Miller Field Buried Seawall 2,030 20 

A-5 New Dorp Lane Double Sheet Pile Wall 195 28.5 

A-6 New Dorp Beach Rock Revetment 1,600 25.5 

A-7 Cedar Grove Beach Buried Seawall 3,035 21.5 

A-8 Oakwood Beach Rock Revetment 3,165 26 

A-9 Oakwood Beach Treatment Plant Earthen Levee 1,415 23 

A-10 Oakwood Beach Treatment Plant Single Sheet Pile Wall 670 17 

Phase 1:   Line of Protection – Current Proposed Improvement Plans (DRAFT) 
   design under final eng analyses/refinement/optimization 



BUILDING STRONG® 

Where are the Gaps?   

Total  Current Program Estimate  (62 projects):  ~$3.25 B   

20 



BUILDING STRONG® 

Goals: 

 Provide Risk Reduction Framework 

 

 Reduce risk to which vulnerable coastal 
populations are subject 

 

 Promote Coastal Resilient Communities 

 

 Ensure a sustainable and robust coastal 
landscape system, considering future sea 
level rise and climate change scenarios, to 
reduce risk to vulnerable populations, 
property, ecosystems, and infrastructure 

 

 Complete in January 2015 

21 

North Atlantic Coast Comprehensive Study 

Regional study, led by our higher Divisional office, going on 
concurrently with recovery efforts 

Study Area 



BUILDING STRONG® 

Way Ahead 

 Repair & Restore  previously completed  coastal flood risk projects  

 Accelerate completion of authorized but unconstructed authorized projects 

 Complete ongoing feasibility studies and construct recommended 
projects 

22 



BUILDING STRONG® 23 

Questions  



How does excessive nitrogen 
loading effect the health and 
resiliency of Long Island’s 

coastal ecosystems?  
   

 Christopher J. Gobler 



“Nitrogen is the critical limiting factor to 
primary producers in Long Island coastal 

marine waters” 
 – Dr. John Ryther, Woods Hole Oceanographic Institute, 

Science Magazine, 1971 



Population, Suffolk County, NY, USA 
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Septic tank 

Water table 
/ aquifer 

Nitrogen 

In Suffolk County: 
• 70% of homes have 

septic tanks or 
cesspools. 

• ~70% of N loads come 
from septic tanks and 
cesspools. 

Loading of wastewater 
nitrogen to coastal waters 

Nitrogen 

Groundwater 
flow 
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N loads to Great South Bay from watershed 

•~70% of N entering Moriches and Shinnecock Bay is from wastewater 
(Gobler et al, in progress for NYSDOS). 

Kinney and Valiela, 2011 

Septic 
tanks, 
cesspools 

Atmosphere 

Fertilizer 
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Groundwater N and buildings 

Total N mg L-1



Groundwater N and agriculture 

Total N mg L-1

Pine Barrens 



South shore bay nitrogen loads 
compared to other water bodies 



NYSDEC assessment of Long Island coastal waters 

Impaired 

Minor impacts 

No known impacts 

 



What impairments are brought about by 
excessive nitrogen loading? 

• Loss of critical habitats:  Eelgrass, salt marshes 
• Low dissolved oxygen levels, hypoxia 
• Acidification, low pH 
• Macroalgal blooms: Sea lettuce, Ulva 
• Toxic algal blooms: Red, rust, brown tides 
• Loss or depletion of shellfisheries and finfisheries 

 



The vital role of salt marshes in coastal 
ecosystems and communities 



 

Salt marsh ecosystems  



Salt marshes protect coastlines 

Chris Bason, Delaware Center for the Inland Bays  



Salt marshes protect coastlines 



Healthy marsh Nitrogen loaded marsh 

“Coastal eutrophication as a driver of salt marsh loss”, Deegan et al 2012, Nature 

Dense, 
strong 

roots 

Nutrient 
weakened, 
roots 
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Salt marsh loss, Jamaica Bay 



Flooding during 
Hurricane Sandy 



Flooding in Mastic – Shirley during 
Hurricane Sandy 

Salt 
marsh 

Salt 
marsh 

Each point is a home. 



Flooding in Mastic – Shirley, sea level rise 

Salt 
marsh 

Each point is a home. 

Flooding scenarios will worsen significantly with weakened 
or destroyed salt marshes. 

Salt 
marsh 



Eelgrass: 
Critical benthic 

habitat 



NYS seagrass, 1930 - 2030 

NYSDEC Seagrass Taskforce Final Report, 2010; Suffolk County assessment, 2014 
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Increasing Nitrogen Loading  



Take a deep breath… 

Oxygen (O2) 
 

Carbon dioxide (CO2) 



Phytoplankton 

CH2O + O2                           CO2 + H2O Respiration 

Nitrogen loading leads to low oxygen and high CO2 

Nitrogen loading 

Consumed Produced 



Dissolved oxygen (mg L¯¹)  

pCO2 (µatm) 

Long Island Sound, August 2013 
 
 



The Forge River, NY, USA 
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Effects of high CO2 and low O2 on fish survival 
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Samples for eelgrass genetic analyses Harmful algal blooms across Long Island 

PSP, DSP PSP, 
DSP 

Cochlodinium 

Cochlodinium 

Cochlodinium PSP 

Brown tide Cochlodinium PSP, red tide DSP, red tide 

PSP 

PSP 

Toxic blue green algae 

Toxic blue greens Toxic blue greens 

Ulva 

Ulva 

Ulva 

DSP 



Samples for eelgrass genetic analyses 

Aureococcus 
‘Brown tide’ 

Cochlodinium 
‘Rust tide’ 

Alexandrium 
‘Red tide – PSP’ 

Dinophysis 
‘Red tide – DSP’ 

 

Enhanced nutrient loading        more intense &/or toxic HABs 

Gobler et al 
2012 

Gobler et al 
2011; 
Gobler and 
Sunda 2012 

Hattenrath 
et al 2010 

Hattenrath-
Lehmann 2014 

Microcystis 
‘Blue green algae’ 

Harke and 
Gobler, 2013 



Alexandrium red tides and paralytic shellfish 
poisoning (PSP) 

Alexandrium 
Saxitoxin 



Presence of PSP-producing Alexandrium 
in NY: 2007-2013 

= cells not detected 
= < 100 cells L-1 

= > 1,000 cells L-1  
= 100 - 1,000 cells L-1 

 
 **circles represent the highest observed densities at each site**  

• Alexandrium found at 47 of 63 sites samples (75%) 



Waste 
water 

N 

“Sewage-derived nitrogen loading promotes 
intense and toxic Alexandrium blooms.” 



Nitrogen impacts on shellfish 
• Landings of clams and scallops have declined 99% since 1980. 

 
• Linkages to nitrogen driven HABs, habitat loss, and water quality 

degradation. 
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Conclusion:  
Excessive nitrogen loading leads to… 

• Loss of critical habitats:  Salt marshes, eelgrass 
• Low dissolved oxygen levels, hypoxia 
• Acidification, low pH 
• Macroalgal blooms: Sea lettuce, Ulva 
• Toxic algal blooms: Red, rust, brown tides 
• Loss or depletion of shellfisheries and finfisheries 

 





Water Quality or Carrying 
Capacity 

Loading  
(legacy N + new N – environmental 

denitrification) 

Residence Time 

Carryin
g 
Capacit
y 



Carrying Capacity –  

the maximum number of 

individuals that an area of 

land or water can support 

without detrimental 

effects. 



Annual Mass Loadings:  
Bay Park STP 
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Annual Daily Averaged Discharge at Bay Park and Cedar Creek 
WPCP 1952-2010 

Bay Park 

Cedar Creek  

Bay Park 1 

Annual daily averaged discharge at Bay Park and Cedar 
Creek WPCP 1952-2010. 
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Figure 9.  Annual mass discharge of nitrogen from human 
waste and duck waste to Forge River drainage basin 
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Figure 4. Population growth by hamlet in the Forge 
River drainage basin, 1960-2005 
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Residence Times for 

• Groundwater  relatively 
short 

 

• Coastal Waters  generally 
long 



Residence Time for Selected 
Water Bodies 

West Bay 10 days 

Forge River (Summer) Week to month 

Smithtown Bay 2-3 days 

Great South Bay  
(after Sandy) 

Weeks to months 



Residence times of particles in West and Middle 
Bays.  Color bar is time in hours. 



  Comparison between Ulva growth and surface nitrate 
concentrations. 







Cross Section of DO Concentrations 
Along Wills Creek and Across Forge 

River 



Source:  CT DEP 



Summertime 
Residual 

Currents in 
Central Long 
Island Sound 

Level 6 

10 cm/s 



Develop and Embrace 
New Technologies and 

Systems 



New sewage treatment 
capacity and technology can 
significantly reduce impacts 
of nitrogen pollution 
  
 - not eliminate it 



Controlling Mass Loadings 
(not just concentrations) 

and Planning for Residence 
Times are Essential 



Long Island’s carrying 
capacity dictates that there 

are  
“limits to growth” 

 



Agriculture 
in  

Suffo lk County  
   

Balancing Economic Viability  
&  

Environmental Protection 



- Mild climate 
- Long growing season 
- Productive soils 
- Water available for irrigation 

Suffolk Conducive to Agriculture 



50% of Flowers in NYS 



About 50% of Nursery Crops in NYS 



About 3,000 acres of sod grown  
in Suffolk County 



Premium quality vinifera wines from 
2,500 acres and 55 wine producers 







Animal Production 

• Ducks 
• Poultry 
• Goat and Cow Dairies 
• Beef and Hog 



Super Storm Sandy Damage 











Cost of Super Storm Sandy 

• Crop damage 
• Long term salt damage to soil? 
• Produce storage losses? 
• Markets/sales? 

 



Why Focus on Nitrogen 
   Not Pesticides 

1. While pesticide BMPs are important  
2. There is no replacement for Nitrogen 
3. Concerns about N in groundwater  
   (many wells above MCL) 

4. Concerns about N in our surface water 



Comparative Nitrogen Inputs to Groundwater 
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Average Total Nitrogen Impacts to Groundwater 

    
for Selected Land Uses 



10,277 samples 



Estimated Nitrogen Loading  
to the   

Peconic Estuary 
• 36% Wastewater septic cesspool 
• 27% Atmospheric deposition 
• 19% Agriculture 
• 7% Wastewater treatment facilities 
• 6% Fertilizer Lawns 
• 5% Golf Courses 

 
Source: TNC 



Components of a Nitrogen Management 

• 4Rs 
Right Source 
Right Rate 
Right Time 
Right Place 
 

• Water & Soil Management 





CRF Potato Experiment 



Amending soils with compost, leaves   
& grass clippings 



Hairy Vetch 
N source and mulch 



Reduced Tillage Machine 



Long Island  
Sustainable Wine Growing Program 
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Overview – Suffolk Agriculture 

Despite significant challenges, Suffolk remains a leading county in New York in terms of wholesale value 
of agricultural products.  There remain approximately 500 farms in Suffolk distributed over 30,000 acres 
of cropland.  Our generally mild climate, long growing season, productive soils and the ready availability 
of water for irrigation (Slide 2) render our area conducive to agriculture.  Another major reason for this 
prominent economic position is that agriculture in Suffolk County is highly diversified and continues to 
evolve to meet changing conditions and demands.  (Slide 3,4,5,6,7,8,9-Animal Production) 

Vulnerability to Major Storms 

Most of the agricultural land is in eastern Suffolk County and is bordered in large part by surface waters.  
Unfortunately, because of the location and configuration of Long Island, the entire island is vulnerable to 
major storms.  As a result, like so many homes and establishments, agricultural businesses in close 
proximity to the shore and inland were not spared the wrath of Super Storm Sandy.  In our association 
with Cornell University and the nationwide Extension Disaster Education Network (EDEN), our 
Cooperative Extension Agriculture Program Director was called upon to examine and report on the extent 
of agricultural damage caused by this frightening storm.  (Slide 10,11,12,13,14,15- Sandy Cost) 

Addressing the Concern for Nitrogen Inputs to Ground Water and Surface Waters 

Because their family homes typically are co-located on their farms, growers fully comprehend the 
essential need for protecting drinking water and other natural resources that are the foundation of the 
quality of life we enjoy here in Suffolk.  However, in the efforts to protect water, we must not forget the 
need to preserve and enhance agricultural resources.  

The farm community knows well that sustainable agriculture relies on the necessity to preserve natural 
resources.  Many of the programs the Cornell Cooperative Extension of Suffolk County Agriculture 
Program educators/researchers conduct with the local growers are specifically directed at ground and 
surface water protection.   

Even though our Cooperative Extension researchers/educators do extensive, innovative work on reducing 
agricultural inputs of pesticides, I will concentrate on the subject of nitrogen control.  (Slide 16-Why N?) 

423 Griffing Avenue, Suite 100  •  Riverhead, New York 11901-3071  •  631.727.7850  •  www.ccesuffolk.org 
Cornell Cooperative Extension in Suffolk County provides equal program and employment opportunities. 



Agriculture – A Component of Nitrogen Inputs 

For decades, the Suffolk County Department of Health Services (SCDHS) and the United States 
Geological Service (USGS) have monitored groundwater and surface streams quality throughout Suffolk 
County, including in agricultural areas.  The SCDHS has also maintained an extensive marine surface 
water monitoring program. 

These monitoring programs have provided evidence of elevated groundwater nitrogen concentrations in 
the vicinity of farm fields. (Slides 17,18 – N Monitoring).  Although Ag. is shown as one of the top 
contributors of N, changes in fertilizer rates and type of crops grown should result in less impact to 
groundwater.  More definitive documentation is anticipated with the forthcoming intensive monitoring of 
several farm fields covering the major commodities.  Also, despite many private wells with elevated N, 
the North Fork actually has areas of clean water.  For the Peconic Estuary, as well as the remainder of the 
county, estimates of regional nitrogen loads demonstrate that agriculture is one of the lesser inputs (Slide 
19 – PEP N).  Nevertheless, for certain subwatersheds, agriculture is a large component of N load. 

Efforts to Control Agricultural Nitrogen Loads 

Cooperative Extension, together with our many cooperating organizations and agencies have  long 
worked with farmers, nursery operators and landscapers to address the concern for limiting nitrogen 
inputs to ground and surface waters.  

In order to control nitrogen release to groundwater from fertilizer application, we advocate the “4 R 
Nutrient Stewardship” from the International Plant Nutrient Institute - 4Rs- Right Source at the Right 
Rate; Right Time and Right Place.  (Slide 20 -4 Rs) 

A great example of this nutrient stewardship is the long-standing research and on-farm demonstrations 
Cooperative Extension has done with several partner farmers on the use of Controlled Release Nitrogen 
Fertilizer for both long and short growing season crops.  This work is overseen by our Vegetable /Potato 
Specialist and our Agricultural Stewardship Program conducted with the financial support from Suffolk 
County.  (Slide 21, 22-CRF Potatoes) 

The need for manufactured, chemical fertilizer can be reduced through several means including: the 
addition of compost as a soil amendment; use of crops like hairy vetch as a natural source of nitrogen, and 
reduced tillage to limit soil disturbance and better manage fertilizer residue.(Slide 23,24,25-Red. Tillage) 

Finally, the recent advent of “Long Island Sustainable Wine Growing”, a consortium of several local 
wineries, is an exciting prototype for the entire agricultural industry that illustrates the need to strike a 
balance between environmental preservation and agricultural profitability.  The mission of this 
tremendous initiative is to employ best management practices that are environmentally sound, 
economically feasible and socially equitable.  A critical component of this sustainability effort is the third 
party certification that verifies the practices are being carried out in an appropriate manner to meet the 
multi-faceted goal.  We are proud that the staff of the Cooperative Extension Viticulture Program has 
been a key partner since the inception of this new venture and instrumental to the development of the 
overall concept of sustainable wine grape growing several years ago.  (Slide 26) 

Conclusion 

For agriculture to remain viable, a source of nitrogen as an essential plant nutrient must be assured.  Past 
practices of fertilizer application have resulted in nitrogen leaching into groundwater and passing into 
surface waters.  Cornell Cooperative Extension with our many partners, have worked with growers to 
address the dual need of enhancing environmental protection and maintaining economic profitability.  
Together, we can guarantee the preservation of our renowned surface and groundwater resources and 
sustain and improve our equally admired agricultural and horticultural industries. 
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Background Information 

 

Vito Minei:  

For the past four years, I have had the honor and privilege to serve as the Executive Director of Cornell 
Cooperative Extension of Suffolk County.  Prior to coming to Cooperative Extension, I had a very 
fulfilling 38 year career with the Suffolk County Department of Health Services-Division of 
Environmental Quality.  The most enjoyable portion of my county governmental tenure was the last 10 
years when I was Director of the Division of Environmental Quality.  In that capacity, I oversaw 
comprehensive groundwater and surface water monitoring and environmental management programs.  
These two careers have provided me with considerable background in the administration of the scientific 
research and education programs at Cooperative Extension and many years of experience with Suffolk 
County government in natural resources preservation, ground and surface water protection and water 
pollution control throughout the County.  

The Agricultural Program of Cornell Cooperative Extension of Suffolk County: 

Dale Moyer, Director of the Agriculture Program at Cornell Cooperative Extension of Suffolk County 
and his extraordinarily competent staff of scientists, researchers and educators are involved with a wide 
array of agriculture related issues.  Our Agriculture staff devotes their efforts to such important topics as 
general agricultural issues (including farmland preservation, labor, wildlife management, energy and 
environmental concerns, educational needs of agriculture and governmental agencies, etc.).  In addition, 
we have specialists in weed science, pest management, agricultural stewardship, floriculture and 
greenhouse industries, nurseries and landscape businesses, vegetables and potatoes, commercial 
viticulture, and our popular community and environmental horticulture program.  

The dual purpose of our scientific and educational efforts in agriculture is to continue to assist farmers 
make a living from improvements in more productive agricultural practices and to maintain and enhance 
the progress in natural resources preservation, especially ground and surface water protection.  Over many 
years, much of the work of CCE –Suffolk has been aimed at reducing the amount of chemicals used in 
agricultural practices. 

A source of pride is that to address issues as they arise during growing seasons, Cooperative Extension 
has continued to enhance the means to deliver information to growers in a timely fashion to make sure the 
guidance provided is the most relevant and beneficial. 
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SUFFOLK COUNTY WATER QUALITY AND 
COASTAL RESILIENCY ACTION PLAN 

SUFFOLK COUNTY EXECUTIVE STEVE BELLONE 

MAY 27, 2014 
(Presented by Sarah Landsale)



SUFFOLK COUNTY’S WATER QUALITY CRISIS 
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 Suffolk County Comprehensive Water Resources Management Plan 

Findings: 
 - Dramatic Decline in Health of Ground and Surface Waters 
 
 - Negative Trends in Quality of Drinking Water 
 
 - Pollution has caused harmful Algal Blooms, Brown Tide 
 
 - Impacts include nitrification, impaired water bodies, impaired 
 rivers, closed beaches and devastation of shellfish industry 
 
 
In aftermath of Superstorm Sandy, it is clear that this significant 
decline in water quality is a major threat to our region. 



GOVERNOR CUOMO’S NYS 2100 COMMISSION REPORT 
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 Governor Cuomo’s recently released New York State 2100 Commission report defines the challenges 

facing Suffolk County and New York State: 

1. Protect coastal communities; 

2. Reduce inland vulnerability to extreme weather events; 

3. Strengthen wastewater infrastructure. 

 

  
“tidal wetlands can protect coastal communities from storm damage by reducing 
wave energy and amplitude, slowing water velocity, and stabilizing the shoreline 
through sediment deposition.  More than half of normal wave energy is dissipated 
within the first three meters of marsh vegetation such as cord grass.  In addition, 
given sufficient sediment deposition, wetlands are able to build elevation in 
response to sea-level rise, providing a buffer against climate change and coastal 
submergence.”  

~ Governor Cuomo’s 2100 Commission Report 

 
 Researchers support the report and have concluded that coastal vegetation (wetlands, marshlands and 

the sea grass that surrounds it) serves as a natural defense system against storm surges and waves 
along coastal regions, reducing wave height by 80% over short distances.  Waves lose energy as they 
travel through vegetation. 

 

 



COASTAL VEGETATION LOSS IN GREAT SOUTH BAY 
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 In Suffolk County, losses of healthy salt marsh have accelerated in recent decades.  The 
NYS DEC estimates that there was an 18-36% loss in tidal wetlands in the Great South Bay 
between 1974 and 2001. As the only South Shore bay with major riverine input, Great 
South Bay's living resources have been significantly affected by diminished tributary 
water quality. 

 

 This loss comes on top of a 1973 summary of wetland loss by the Regional Marine 
Resources Council of the Nassau-Suffolk Regional Planning Board which found that by 
1971, Suffolk County had already lost 38% of the wetlands which were present in the 
County as of 1954. 



NITROGEN UNDERMINING OUR NATURAL DEFENSES 
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 In 2008 the NYSDEC declared Long Island’s entire South Shore Estuary Reserve system, stretching 
more than 60 miles, an “impaired water body”. NYSDEC identifies nitrogen from wastewater as a 
reason for this unfortunate designation and states that cesspools, septic systems, and sewage treatment 
plants cause eutrophication, resulting in lower water oxygen levels and persistent algal blooms. 

 According to researchers Kinney and Valiela, 69% of the total nitrogen load for the Great South 
Bay is from septic systems and cesspools 

 

 

 

 

 

 

 

 

 

 

 Linda Deegan, researcher at the Marine Biological Laboratory at Woods Hole released a study that 
demonstrated that nutrient enrichment is a driver of salt-marsh loss, writing, “Now we understand that 
nutrient enrichment also causes a very important loss of salt-marsh habitat for fish and shellfish.  This 
is one more reason why we need better treatment of household waste in our towns and cities.” 

 



PROTECTING COASTAL COMMUNITIES BY 
RESTORING COASTAL WETLANDS  
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 In the wake of Sandy, Suffolk County has applied for a National Fish and Wildlife 

Foundation grant under the proposal “Enhancing Coastal Resiliency through 
Integrated Salt Marsh Management along the South Shore of Long Island New 
York.” 

 The Department of the Interior has written a strong letter of support for the project 
which aims “to enhance resiliency of coastal ecosystems, maintain and improve 
fish and wildlife habitat and reduce inland communities vulnerability 
against risks related to storm surges, flooding, wave energy, erosion 
and long-term sea level rise.” 

 The support letter also notes that the “work proposed here dovetails perfectly with 
federally funded Hurricane Sandy resiliency projects on US Fish and Wildlife’s LI 
National Wildlife Refuge Complex.” 

 However, if we are going to restore our coastal defenses then we must remediate 
the pollution that has been systematically undermining them.  Spending federal 
money in an effort to strengthen and reclaim degraded coastal wetlands without 
also addressing the cause of the degradation would be a waste of money.   

 



FUNDING PRIORITIES 
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 Suffolk County has identified three funding priorities for addressing the decline in water quality and 

the restoration of our coastal wetlands: 

1. Fortify our existing wastewater infrastructure: 

 Suffolk County’s largest sewage treatment plant, Bergen Point, was close to being 
comprised during Superstore Sandy.  Serving 80,000 households, it is a critical facility.  

 Suffolk County has requested $242 million to replace the plant’s ocean outfall pipe that 
runs beneath the Great South Bay.  Request currently before FEMA. 

2. Sewer targeted areas: 

 Removing 1,390 pounds of nitrogen discharged each day into major tributaries which flow 
directly into the Great South Bay, will prevent further decline of critical coastal vegetation 
and provide the foundation to restore estuary and bay marshlands. 

 Suffolk County has identified three priority sub-regions to target: 

• Carlls River 

• Forge River 

• Connetquot River 

3. Pilot alternative/innovative on-site wastewater treatment systems; 

 Initiate projects for the installation of community-scale  innovative/alternative wastewater 
treatment systems for clusters of 50-100 homes. 

 Initiate project to assist homeowners with improved on-site systems. 
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COASTAL RESILIENCY, 25% REDUCTION IN NITROGEN 
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CARLLS RIVER: NORTH BABYLON-DEER PARK AREA 

-Headwaters 
of the Carlls 
River 
 
-High 
Groundwater 
Area 
 
-Highest 
Density 
 
-Adjacent to 
Southwest 
Sewer District 
 
-Contributes 
most Nitrogen 
Reduction 
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FORGE RIVER: MASTIC-SHIRLEY AREA 

-Forge River is most 
heavily impacted 
major surface water 
in Suffolk County 
 

- Groundwater 
exceeds NYS 
standard 
 

- Most of area in 0-2 
surface water 
contributing area 
 

- Chronic, sustained 
anoxia 
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CONNETQUOT RIVER: OAKDALE AREA 

-According to FEMA, 
hardest hit area in 
Suffolk County 
 

- Connetquot River 
has experienced 
400% increase in 
nitrogen pollution 
and is now most 
polluted of Suffolk’s 
four major rivers 
 

- Entire area has 
depth to 
groundwater of less 
than 10 feet 
 

-Adjacent to 
Southwest Sewer 
District 



SUFFOLK COUNTY WATER QUALITY AND 
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 AUDUBON NEW YORK TALKING POINTS FOR 

LONG ISLAND COASTAL RESILIENCY AND CLEAN WATER INFRASTRUCTURE 

STAKEHOLDER MEETING 

May 28, 2014 

Audubon Overview 

 My name is Sean Mahar and I am the Director of Government Relations for Audubon
New York, the State program of the National Audubon Society representing 27 local 
Chapters and 50,000 members across the state.  Our mission is to conserve and restore 
natural ecosystems, focusing on birds, other wildlife, and their habitats for the benefit of 
humanity and the earth's biological diversity.   Thank you for the opportunity to address 
you today.   

 In 2011, the National Audubon Society adopted a new strategic plan, A Roadmap for

Hemispheric Conservation 2012-2015, to effectively address the unprecedented
environmental challenges we face and coordinate our conservation activities. The plan is
structured along the four major migratory bird flyways of North America and organized
according to five complementary conservation strategies.  In the Atlantic Flyway, our
objective is to protect priority bird species and the habitats they depend on in New York
State by focusing on putting working lands to work for birds & people, sharing our seas
& shores, saving Important Bird Areas, shaping a healthy climate & clean energy future,
and creating bird-friendly communities.

 On Long Island, through our Theodore Roosevelt Sanctuary and Audubon Center and
Long Island Bird Conservation Program, we work closely with our 8 Audubon Chapters
to advance conservation for our priority coastal bird species.  We focus heavily on
protecting beach nesting Birds through education and stewardship, and work with many
partners and all levels of government to address the threats to, and prioritize
conservation strategies to protect, the unique coastal and marsh habitat that these birds
rely.

 Unfortunately, water quality impairments are a leading threat both to our priority
species and their habitats, and nowhere is this more prevalent than along Long Island
Sound.

Long Island Sound Leadership 

 For more than two decades, Audubon has been leading the charge to restore this
nationally significant estuary, and we are happy to share our experiences with you 
today, as we believe that they can serve as a model for effective, collaborative 
conservation to address water quality impairments throughout long Island.   

 Central to our success at keeping the Sound on the road to recovery has been our ability
to bring non-traditional allies to the table fighting for a common agenda under the
umbrella of the Clean Water/Jobs coalition.

Presented by Sean Mahar

mailto:audubonny@audubon.org


 The Coalition is a partnership of Audubon New York, the Construction Industry Council 
of Westchester & Hudson Valley, Inc., and the New York State Laborers. Formed in 
1991, the Coalition has lobbied and advocated for CWSRF funding for public works 
projects such as wastewater treatment plant upgrades that have helped revive the Sound’s 
habitat, made the Sound safer for recreation, and stimulated the local economy. 
 

 This broad Coalition has achieved many important milestones in Congress including 
passage of the Long Island Sound Stewardship Act, which established a stewardship 
initiative to identify, protect, and enhance significant open space, ecological and 
recreational sites along the Sound, and passage and reauthorization of the Long Island 
Sound Restoration Act which provides funding for projects to protect the water quality of 
the Sound through wastewater treatment plant upgrades, and projects to meet the goals of 
nitrogen reduction. 
 

 Through the work of the Coalition and others, the Sound has seen noticeable 
improvements in recent years, including the reopening of 2,500 acres of clamming beds 
in Hempstead Harbor that had been closed for nearly 40 years.   

 
 We are on track to achieve the 58.5% nitrogen reduction goals in the Sound by 2017 

deadline. 
 

 Building off the successes in the Sound while ensuring they continue in the future, we 
look forward to working with you to leverage and enhance these partnerships with our 
key allies in the construction industry and labor to advance this focused initiative to 
improve water quality along the South Shore.  
 

Solutions to the water crisis facing long Island  

 In addition to expanded partnerships with non-traditional partners, this initiative needs to 
take an island wide approach to address the similar threats that are facing the South shore 
and North shore.   
 

 This will not only improve water quality throughout the region, it will also provide a 
stronger leverage for Federal and state investments, especially though through the Long 
Island Sound Restoration and Stewardship Acts and Clean Water State Revolving Fund.    
 

 Toward that end, we need the state, Counties and local Governments to help us make the 
case for stronger investments in these programs to the Obama Administration and 
Congress.   
 

 Specifically we urge you to call for a $10 million appropriation for the Long Island 
Sound Program and $1.4 billion for the CWSRF with a larger percentage of the SRF 
funding going to grants to help our cash strapped communities more quickly and 
effectively utilize these funds without overburdening rate payers.   
 

 We applaud the leadership of EFC President Driscoll and his staff for their ongoing 
efforts to managing the Model SRF program in the nation.  



 
 We also applaud their leadership in establishing the successful Green Innovation Grants 

program to incentivize the use of green infrastructure solutions to managing storm water 
and keeping more of it out of our aging treatments plants.  Through this LI Water 
partnership we urge you to prioritize greater investments in this creative tool.   
 

 This program has led communities in other areas of the state to create model green 
infrastructure programs that can be easily replicated in Nassau and Suffolk Counties.   
 

 For example, Onondaga County’s award winning Save the Rain program has relied on a 
mixed approach of grey infrastructure improvements to County facilities while promoting 
and encouraging a strong utilization of green infrastructure projects, from providing rain 
barrels to County residents to establishing 50 rain gardens throughout the county.  This 
has reduced the need for more costly grey infrastructure projects in the future by simply 
keeping water out of the system and a similar program should be explored through this 
initiative.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

 
State Funding Solutions 

 Recently the federal Government has been providing significant resources to address our 
water infrastructure crisis, through the SRF, American Recovery and Reinvestment Act 
and through the Emergency Supplemental Appropriation for Hurricane Sandy Recovery, 
which have all been leveraged by matching funds from state and local governments.    
 

 On the federal level, current appropriations for the CWSRF are slated for significant cuts 
shifting the federal government’s share of the costs onto the state and cash strapped 
municipalities. Also, with the funds from the 1996 Clean Water, Clean Air Bond Act 
fully spent, there is more need than ever to increase investments (public and private) in 
these projects which has a direct impact on job creation in the region, as these 
investments help create and sustain good paying local jobs.   
 

 That is why as part of this initiative, we urge the state to pursue a new environmental 
Bond Act to provide additional state investment to address the massive funding needs for 
water infrastructure improvements. Additional State investment also allows increases the 
ability to leverage the investments of all the parties – federal, state, and local 
governments.  We simply cannot afford not to pursue another NY Bond Act, as the 
longer we wait to make these investments the problems only become more costly to fix.   
 

 While we applaud and fully support the continuation of recent short term EPF 
investments through the Water Quality Improvements Program and the Governor’s NY 
WORKs capital funding initiative, these are only putting a small dent in the gigantic need 
and shows the state cannot do it alone.   
 

 Therefore, in addition to a Bond Act, we urge the state to play a catalytic role in devising 
innovative financing mechanisms to attract private capital investment to water 
infrastructure improvement projects.   

 



 We are still exploring the details of how the State could play such a role, however, it’s 
clear that greater private investment and participation in funding infrastructure 
improvements must be part of the financing equation. There is well documented 
financing needs that far outpace the availability of government funding. If we could 
develop the right market conditions to also attract private capital to finance water 
projects, it would help address the large funding gap for these critical environmental and 
public health improvement projects.  
 

 Attracting private capital to water projects is also a natural progression of New York’s 
leadership in financing environmental projects – from the creativity in managing the State 
Clean Water and Drinking State Revolving Funds to the establishment of the Green 
Bank.    
 

Prioritize Ecological infrastructure solutions for Coastal Resilience  

 Lastly, we greatly appreciate the focus of this initiative on working with nature to provide 
greater coastal resiliency and water quality improvements, and applaud the significant 
efforts already underway through the emergency supplemental appropriation programs to 
advance many creative solutions to move people and infrastructure out of harm’s way, 
and restore coastal marsh habitat to provide greater storm surge and sea level rise buffer 
protection.  .   
 

 In addition to providing a natural line of defense from coastal flooding, the region’s 
beaches and salt marshes provide globally significant habitats for birds, fish and other 
wildlife.  For example, Long Island supports 10% of the global population of the 
federally threatened and New York State endangered Piping Plover, as well as the largest 
breeding colony of the federally endangered Roseate Terns in North America (almost half 
of the northeast population).   
 

 Coastal species like these are heavily dependent on beaches and barrier islands, and the 
natural processes that shape these habitats, and prioritizing enhanced stewardship offers 
an unprecedented opportunity to enhance populations of beach nesting birds and other 
wildlife, while providing protection for coastal communities and water quality.       
 

 This is why we urge as part of this push for coastal resilience, we urge for the State, local 
partners and the federal agencies to prioritize a mix of ‘hard’ engineering innovations and 
enhancement of ecological infrastructure and barriers, to create long-term resilience for 
the region.   
 

 This balanced, complementary approach to storm risk reduction, which promotes 
protection and restoration of natural features like wetlands, marshes, dunes, barrier 
islands and beaches, provides a cost effective solution that reduces flood risk to homes, 
businesses and infrastructure, while enhancing ecologically and economically important 
coastal habitat. 
 

 In particular, this initiative must promote natural processes and avoid hard 
solutions, such as creating artificial dunes or erecting sand fencing and vegetation 



plantings, in natural areas like State Parks, national wilderness areas and national 
wildlife refuges.   
 

 Also to maintain the benefits for water quality in the back bays, and the new habitat 
that’s been created in the area, we strongly urge for the breach at old inlet to remain 
open and let nature take its course in this area.   
 

 Avoid engineering projects and hard structures such as seawalls, riprap, jetties, or 
revetments in or around sensitive inlet habitats as these degrade the important 
habitats and exacerbate problems like coastal erosion; 

 Prioritize offshore sediment sources for beach nourishment/restoration projects.  
Flood tidal shoals, inlet spits, or other sand sources around inlets should not be 
mined for sediment – removal of such sediment causes damage to important 
spawning areas for invertebrates, and disrupts critical roosting and foraging habitat 
for birds, moreover, such actions may lead to increased erosion on adjacent shores; 

 Hard stabilizing structures (e.g., seawalls, revetments, jetties, riprap, etc.) should 
only be considered in situations concerning heavily developed lands 

 Lastly, to maximize the longevity of these investments, and focus them in the areas 
with the greatest possible impact, the state and region must develop and adopt 
formal Sea Level Rise Projections and ensure planning and financing decisions take 
this reality into consideration.  

Conclusion 

 We once again thank you for the opportunity to offer the following comments 
today, and look forward to working with the Cuomo Administration and Nassau 
and Suffolk Counties on this important initiative to improve water quality and 
naturally improve coastal resilience.   
 

 Audubon has a long history of working in other coastal ecosystems like the Gulf of 
Mexico and Coastal Louisiana to protect the natural features that provide a first line 
of coastal defense, and our experts are available as a resource to you as you 
continue to identify the needed strategies and next steps through this initiative.   



The Long Island Builders Institute recommended that each owner of a septic system purchased before a 
certain date be required to have the system tested to ensure it was meeting compliance requirements. 

The State of New York should provide a tax credit to offset the cost of a renovated or replaced system 
which meets current standards.    

Mitchell Pally, CEO Long Island Builders Institute



Richard Amper, Executive Director, Long Island Pine Barrens Society
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90 Partner Organizations  
+ Counting 

 
7,500 Individual Members  

+ Counting 
 
 
 
 
 

 
 
 

Join the movement! 

facebook.com/cleanwaterpartnership    

@LICleanH2O 



Long Island Can! 
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