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e Summarize the nitrogen strategy

e QOutline technical process and products

e Highlight schedule & information resources
* Questions
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Nitrogen pollution has long been linked to low levels of dissolved oxygen, or hypoxia, in Long Island Sound, resulting in conditions harmful to fish, shellfish, and other aquatic life.



Challenge: diffuse sources
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*40-200% increase in NO3 in Suffolk County groundwater (1987-2010). Increase of 185,000 households on septic, decrease of 15,000 on sanitary sewer in CT from 1990-2010.

NY has measures in place, including reductions to combined sewer overflows (CSOs), to assure that all POTWs  will meet their WLAs between 2014 and 2017
The estimated cost of all upgrades being pursued by NYS: $1.86 billion
Data show that by the end of 2010, CT had accomplished a 52% reduction in point source N and is seeing promising nitrate reductions from regulated storm water programs
In addition to POTW upgrades, CT has eliminated CSOs in 13 towns and 6 major cities have long term control plans
Flow normalized concentrations and fluxes of total nitrogen have declined both since the 1970s, and since 2001.
Declines in wastewater N and wet deposition of N.
Unadjusted fluxes flat or increasing during recent years due to high streamflow.
Nitrate fluxes increasing possibly due to urbanization in largely forested watersheds.
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No anoxia in 7 of past 8 years, Area < 1 mg/l DO, No DO < 2 mg/l in 2015 for first time in 28 years

Increase of 4.5% in eelgrass 2009-2012, 29% between 2002-2012



Ulva sp., blade form
Cold Spring Harbar, NY

Despite this good progress & positive trends,
all the monitoring & modeling show that there *=
is still more to do.
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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



Nitrogen Reduction Strategy

Customize the application of nitrogen thresholds to develop targets
for each of three watershed groupings:
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EPA Regions 1 & 2 worked closely and developed a comprehensive nitrogen strategy which we released on December 23, 2015.  We have support across EPA and also in Washington.

This strategy continues aggressive efforts to restore DO levels in Western LIS and also expands the focus to include other nitrogen related impairments.

It will provide a strong scientific foundation to set thresholds in each type of system:  nearshore embayments, large riverine systems, and Western LIS which has largescale direct discharges to LIS.
EPA and the states will work together to set nitrogen allocations to be implemented in priority areas through issuance of EPA and state permits, development of state and local watershed plans and use of other state and local authorities.  These new efforts will complement the 2000 TMDL and strengthen our efforts across Long Island Sound.

This Nitrogen Reduction Strategy will:
Complement LIS TMDL Nutrient Management initiatives by addressing other eutrophication-related impacts
Develop numeric Nutrient thresholds that are protective of designated uses
Set Nutrient reduction targets and allocations where necessary to meet the Nutrient thresholds
Continue efforts to increase oxygen in Western LIS

EPA The strategy will customize the application of nitrogen thresholds to develop targets for each of the three watershed groupings.
Coastal watersheds that directly drain to the embayments
Tributary watersheds that drain to inland reaches
Western Long Island Sound coastal watersheds with large, direct discharging waste water treatment facilities.


Future Challenges

_> Setting numeric targets based on
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Goal: Develop Nitrogen (N) loads to meet desired
water quality conditions in the Long Island Sound (LIS)

Coastal watersheds Tributary watersheds WLIS coastal

that directly drain that drain inland watersheds with large,
to embayments or reaches direct discharging
nearshore waters wastewater facilities
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Step 1

Identify Assessment Endpoint Targets
Step 2 < (Chlorophyll a, Oxygen, Algal Composition,
Light Levels)

Technical Approach

Step 3 l

Convert concentration thresholds to load
Step 4 thresholds using dilution/residence
time/hydrodynamic information

Step 5

Allocate load reduction targets using Point
Step 6 Source and Non-Point Source load
information
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Step 1 — Assemble nutrient and endpoint data

e Assessment endpoints — embayments and sound

Seagrasses Dissolved Oxygen

Macroalgae
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Establishing Restoration Objectives for Eelgrass
in Long Island Sound

Part II: Case Studies

Final Grant Report to the Connecticut Department of Environmental Protection. Bureau
of Water Protection and Land Reuse and the U.S. Environmental Protection Agency

Funded by a Cooperative Agreement: LI-97107201. CDFA#66-437
(UCONN FRS#542190 )
April 2008

By
Jamie M. P. Vaudrey, Ph.D.
Department of Marine Sciences
University of Connecticut
1080 Shennecossett Road
Groton. CT 06340
jamie.vaudrey@alum wellesley.edu
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# This study

X Short and Burdick 1996

+ Hauxwell et al. 2003

¢ Anomalous estuaries (this study)
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Step 4 — Convert concentration thresholds to loads

* Relate assessment endpoint targets to N concentrations/loads
O Residence time from hydrodynamic models
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® This study

X Short and Burdick 1996

+ Hauxwell et al. 2003

© Anomalous estuaries (this study)
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Step 6 — Develop load allocation scenarios

e Develop allocation scenarios for any recommended load reductions
for embayments, Western LIS, and tributaries




Technical Approach

Application of
approach may differ
slightly by waterbody

type

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Identify Assessment Endpoint Targets
(Chlorophyll a, Oxygen, Algal Composition,
Light Levels)

Convert concentration thresholds to load
thresholds using dilution/residence
time/hydrodynamic information

Allocate load reduction targets using Point
Source and Non-Point Source load
information
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Embayment Stressor-Response
Modeling — Produces N Threshold
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Embayment Loads " EasternLIS Loads
Including Tributaries
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(\ Tributary Load

Stressor-Response Modeling in Tributary

Areas of Influence — Produce N Thresholds Connecticut River
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Compile Data on:
Nutrient Concentrations
Response Endpoints
Nutrient Loads
Hydrodynamics

Identify Endpoint
Targets

Steps 1 and 2
Winter 2017

Nutrient — Endpoint
Stressor-Response
Modeling

\ N Loads

Thresholds

Step 3

Step 4
Summer 2017

Hydrodynamics and Loading Data

Calculate
Reductions

Allocation
Options

Step 6
Fall 2017
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Progress — N Load data

Contents

Mullaney Dischargers

¢ Mullaney USGS Sites
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rogress — N Load data
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Compile Data on:
Nutrient Concentrations
Response Endpoints
Nutrient Loads
Hydrodynamics

Identify Endpoint
Targets

Steps 1 and 2
Winter 2017

Nutrient — Endpoint
Stressor-Response
Modeling

\ N Loads

Thresholds

Step 3

Step 4
Summer 2017

Hydrodynamics and Loading Data

Calculate
Reductions

Allocation
Options

Step 6
Fall 2017




Next Steps

»>Continue contract base period activities
>|ntegrate with similar ongoing initiatives
> Collaborate with the states & partners
>Invite technical comment

»Continue to monitor, model, and research to better
understand how LIS responds to N reductions



Stay Informed

http://longislandsoundstudy.net/issues-
actions/water-quality/nitrogen-strategy/

Posting:
Meeting announcements
Presentation slides
Review schedule
View major reports
Provide technical comment
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