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Presentation Overview:

• Introduction & Overview (30 Minutes) 

– LIS Total Maximum Daily Load (TMDL) and 

Implementation Progress

– Outline of Nitrogen Reduction Strategy

• Questions (60 Minutes) 
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• One of EPA’s “Large Aquatic Ecosystem” 

Programs and an “Estuary of National 

Significance”

• Home to the Long Island Sound Study 

(LISS): a cooperative management 

partnership
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Long Island Sound



Problem: Hypoxia

Menhaden fish kill, 1990s
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Hempstead Harbor, NY



CT DEEP and NYS DEC collaborated to 

develop the TMDL, approved by EPA in 2001.

 Assessed sources of nitrogen to the Sound

 Developed overall reduction targets

 Developed waste load allocations for point 

sources (POTWs) and load allocations for 

nonpoint sources

 Included estimated reductions to atmospheric 

deposition following implementation of clean air 

rules

 Included advisory tributary state reduction 

targets
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Long Island Sound Total Maximum Daily Load
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Success: Nitrogen Control
As of 2015, 42,000,000 lbs/year less nitrogen 

entering the Sound from sewage treatment plants.

25-40% reduction in agricultural fertilizer and 

livestock

Estimated 27% reduction in total nitrogen and 

50% reduction in nitrate through Clean Air Act

Atmospheric Deposition

From Mullany, USGS, unpublished



Maximum Area of Hypoxia (< 3 mg/l)
1987-2015 (June-September)
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2015 

added

Source: Dr. Christopher Gobler, SBU/SOMAS



No area < 2 mg/l in 2015
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First time in 28 years



Elimination of Anoxia
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Tackling the Unfinished Agenda

 Current monitoring and modeling indicate that planned 

actions by the states will fall short of fully implementing the 

TMDL

 Further progress needed on nonpoint allocations 

(stormwater, on-site treatment systems, turf fertilizer)

 Alternatives to nitrogen reduction (aeration, bioextraction) 

not implemented to scale 

 Nitrogen pollution is also contributing to harmful algal blooms, 

loss of tidal wetlands and eelgrass, coastal acidification, and 

embayment hypoxia
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Historical eelgrass (black dots) 

versus current (orange circle)

Other eutrophication-related impairments 

LIS wetlands in red



Source: Dr. Christopher Gobler, SBU/SOMAS

Long Island Sound’s 

Coastal Ecosystems

Source: Dr. Christopher Gobler, SBU/SOMAS



Strategy 1-1a3: Enhance implementation of 

the existing 2000 Dissolved Oxygen TMDL 

throughout the watershed; and adapt and 

revise it based on monitoring, modeling, 

research, and how climate change may affect 

attainment of water quality standards in the 

future.

Strategy 1-3a2: Better understand 

eutrophication dynamics, effects, and 

mechanisms and continue support for 

modeling and synthesis efforts and their 

application to management scenarios.

Strategy 1-3a1: Understand the effects that 

nutrient ratios (nitrogen, phosphorus, carbon) 

have on ecosystem structure and function in 

freshwaters, embayments, and in Long Island 

Sound and consider them in setting nutrient 

control policies.
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Nitrogen Reduction Strategy
12/23/15 letter transmitting strategy to five states

“Aggressively continue 

progress on nitrogen 

reductions, in parallel with the 

States' continued 

implementation of the 2000 

TMDL, and achieve water 

quality standards throughout 

Long Island Sound and its 

embayments and near shore 

coastal waters.”



Nitrogen Reduction Strategy

1) Complement LIS TMDL N management initiatives 

by addressing other eutrophication-related 

impacts

2) Develop numeric N thresholds that are protective 

of designated uses

3) Set N reduction targets and allocations where 

necessary to meet the N thresholds

4) Continue efforts to increase oxygen in Western 

LIS
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Nitrogen Reduction Strategy

Coastal watersheds 

that directly drain to 

embayments or 

nearshore waters

Tributary watersheds 

that drain inland reaches

WLIS coastal 

watersheds with large, 

direct discharging 

WWTFs
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Customize the application of nitrogen thresholds to 

develop targets for each of three watershed groupings: 
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Use of sea grass restoration goals to 
establish N caps in Tampa Bay, FL

Relationship between N load and 
chlorophyll-a in Tampa Bay, FL

Setting N thresholds

Mass Estuaries Project

http://www.oceans

cience.net/estuarie

s/index.htm

http://www.oceanscience.net/estuaries/index.htm


Tributary Watersheds

• Track how waters from each river are distributed 

throughout LIS

• Understand the influence of tributaries to near 

shore water quality

• Water quality monitoring data

• Model projections

• Compare tributary load reduction scenarios with 

N distributions

• Relate tributary loading conditions to attainment 

of N thresholds to near shore water quality

• Relative influence of freshwater from the 

CT River (the largest source), intermediate 

rivers (Pawcatuck, Thames, Quinnipiac, 

Housatonic, and Hudson via the East River 

connection), and numerous smaller rivers 

with coastal watersheds. 
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Whitney, 2016. http://cprime.uconn.edu/nsfcareer

http://cprime.uconn.edu/wp-

content/uploads/sites/119/2015/04/surface

_freshwatercontributions.gif

http://cprime.uconn.edu/wp-content/uploads/sites/119/2015/04/surface_freshwatercontributions.gif
http://cprime.uconn.edu/wp-content/uploads/sites/119/2015/04/surface_freshwatercontributions.gif
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• Collaborate with the states

• Prioritize watersheds

• Identify watershed reductions 

to attain thresholds

• Allocate among sources

• Phase in point source 

controls considering progress 

in reducing nonpoint sources

• Continue to monitor, model, 

and research to better 

understand how LIS 

responds to N reductions 

Applying Thresholds

Nitrogen load by source to LIS embayments
(Vaudrey et al.).
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Compatible with NY 

State Draft Scope Long 

Island Nitrogen Action 

Plan



Next Steps
• Encourage public participation 

• Collaborate with the states & partners

• Integrate with Long Island Nitrogen Action Plan and 

other state efforts

• Refine & begin implementation of strategy 

• Technical analysis by grouping, e.g tributaries

• Apply in priority watersheds
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Questions?

Technical Contacts:

• Mark A. Tedesco  

(203) 977-1542

tedesco.mark@epa.gov

• Leah O’Neill

(617) 918-1633 

oneill.leah@epa.gov

www.longislandsoundstudy.net


