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NITROGEN CREDIT TRADING IN LONG ISLAND SOUND

OVERVIEW

Each summer declining levels of dissolved oxygen in portions of Long Island Sound (LIS) create unhealthy and sometimes deadly conditions for finfish, shellfish, and other marine life.  This condition, called hypoxia, is the most serious water quality issue for the sound.  

Hypoxia occurs when the dissolved oxygen content falls below a level that is healthy for marine life (generally below 3.5mg/l).  It is caused by high levels of nitrogen in the water fueling excessive algae growth. The algae eventually decays in a process that consumes dissolved oxygen from the water. Sewage treatment facilities are the largest single source of nitrogen to the sound; other sources include runoff and atmospheric deposition. In very bad years the hypoxic conditions can cover up to 40% of the sound.

An analysis required under the federal Clean Water Act (CWA) to determine the total maximum daily load (TMDL) the sound can accommodate calls for a 58.5% reduction in nitrogen loads over a 15-year period.  The Long Island Sound Study (LISS), a partnership between Connecticut, New York and the Environmental Protection Agency (EPA), has developed a plan for a nitrogen credit trading program to meet that goal.  The plan will allow permitted facilities to sell unused portions of their nitrogen discharge allowance to other facilities that exceed their allowances. The total allowances will be ratcheted down each year until the overall discharges meet the 58.5% reduction standard. 

In theory, credit trading programs like the one currently used to reduce sulfur dioxide emissions create a market-based incentive for facilities to pursue the most cost effective projects quickly while allowing other facilities some flexibility in managing their discharge.

	
	LOW DISSOLVED OXYGEN (HYPOXIA) IS A THREAT TO MARINE LIFE



	WHAT IS HYPOXIA


	Hypoxia means a condition of low dissolved oxygen in water.  Marine life depends on dissolved oxygen to survive.  Generally oxygen levels of around 5mg/l are beneficial for marine life such as finfish and shellfish, while levels below 3.5 mg/l are harmful over the course of a few days and 1.5mg/l are acutely harmful.  The state standard for dissolved oxygen in the sound is 6ml/l. 



	
	Unnaturally high levels of nitrogen in the sound result in hypoxia.  The nitrogen fuels excessive algae growth in portions of the sound. The algae eventually dies, sinks to the bottom, and decays in a process that consumes dissolved oxygen from the water



	WHERE AND WHEN DOES IT OCCUR?


	Hypoxia is most severe in the western portion of the sound and increasingly less severe in the eastern portion.  In very bad years hypoxic conditions can cover up to 40% of the sound stretching from New Haven to New York.  Figure 1 shows conditions during August 3-6, 1998 which was a mild year.



	
	Figure 1: Summer Hypoxia August 3-6, 1998
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Source: DEP


	
	Hypoxia is a seasonal condition.  It is most severe during the summer, in part because the sun and warmer air temperatures heat the top waters of the sound making it less dense then the cooler bottom waters and creating a two layer stratification that lasts until air cools off in the fall.  The warmer top layer is reoxygenated by oxygen in the air but the natural stratification prevents oxygen from being transported down to the cooler bottom layer where the decaying algae has depleted the supply.

	
	In addition to consuming oxygen, the algae blooms prevent sunlight from penetrating the water stunting the growth of scallop habitat such as eelgrass.

(


	SOURCES OF NITROGEN
	Nitrogen is a naturally occurring nutrient in the sound.  However increases in the nitrogen content of the sound from human activities create unhealthy and even deadly conditions.

	
	Nitrogen is a component of (1) fertilizers used for farming or lawn care, (2) human and animal waste, and (3) exhaust from automobiles, power plants, and other combustion.  Nitrogen reaches the sound by three routes (1) discharge from facilities (called point sources), (2) runoff after rain or snowmelt (called non-point source), and (3) conversion of atmospheric nitrogen (called deposition).  Point source discharges, such as sewage treatment facilities, are by far the largest source.

(


	TOTAL MAXIMUM DAILY LOAD ANALYSIS
	The CWA requires states to perform TMDL analysis on waters that do not satisfy state water quality standards.  According to the state Department of Environmental Protection (DEP) the sound’s final TMDL analysis will call for a 58.5% reduction in point and nonpoint sources over a 15-year period.  Connecticut will have to reduce its current load from 11,800 tons/year to 6,900 tons/year.



	
	The analysis must identify the sources of pollution (in this case nitrogen) and determine the maximum amount of discharge allowable to achieve reductions.  The plan must also include criteria for determining the amount each point source can discharge (called wasteload allocation).  And similar criteria for determining the nonpoint source amount (called load allocation).  The allocations must reflect the seasonal nature of the problem and leave a margin of error for natural fluctuations


	
	CREDIT TRADING TO MANAGE HYPOXIA



	HOW DOES IT WORK


	Credit trading is a market-based mechanism to establish economic considerations for commodities that have no traditional market.  The considerations encourage participants to seek the highest impact and 

lowest cost improvements quickly while providing flexibility for

implementing less efficient projects (but raising the marginal cost of delaying such projects).



	
	A nitrogen credit trading program will allow facilities that reduce their annual discharges below their annual allocation to sell the balance as credits to facilities that exceed their allocation.   The DEP will periodically ratchet down the allocations to reduce the total amount discharged.  The cost of the credits will depend on the demand from facilities that exceed their allocation.  DEP anticipates that credits will be worth $2 to $30 per pound.  The DEP would monitor the trades and audit facilities for compliance and accurate record keeping.

(


	CREDIT EXCHANGE RATES
	Although all nitrogen discharged into the sound is the same, a ton of discharge in the western portion has a greater harmful effect than a ton of discharge in the eastern portion or from an upriver source such as Hartford.  This is due to natural attenuation, lower density of sources, and greater circulation traveling west to east in the sound



	LOCAL WATER QUALITY ISSUES


	Similarly nitrogen credits based on discharge reductions in the eastern portion of the sound are not as valuable as those in the western portion.  The trading program must account for the different values by creating an exchange rate or factor to convert credits in one part of the sound to reflect their value when used in another (similar to currency exchange rates between countries).  For example a facility in New London looking to purchase 100 pounds of credits may need to buy only 18 pounds worth from a facility in Norwalk.  The DEP will establish several zones based on a watersheds location in the sound and determine the exchange rate or factor for each.

( 

Discharges in areas with local water quality problems and management plans cannot use purchase credits and exceed their allocation to avoid or compromise those plans


	LONG ISLAND SOUND 


	Long Island Sound is a waterbody of local, state, and national importance with a strong influence on how the state perceives itself and how other states perceive us.  It runs for 98 miles along Connecticut’s coast and is a defining characteristic of our region. The condition of its beaches and estuaries and the health of its waters directly affect our health and quality of life.  In 1987, the sound was officially designated an Estuary of National Significance under the CWA.

	
	The sound’s shellfish and finfish provide a major and historic economic engine for the state as well as a source of recreation for residents and visitors.  The sound is also the receiving water for the state’s rivers and streams and municipal and industrial water discharges and provides a shipping channel with several major ports

(


	THE LONG ISLAND SOUND STUDY
	Since 1985, the Long Island Sound Study, a partnership between Connecticut, New York and the EPA has studied the conditions of the sound. In 1990, the study began implementing a three-phase nitrogen management and reduction plan.  Phase I froze nitrogen loads at 1990 levels.  Phase II required low-cost nitrogen reduction actions. Phase III established long-term nitrogen reduction targets. The reductions in Phase III will include the 58.5% goal over 15 years set by the TMDL.



	
	Summaries of the three phases are available through the LISS website at http://www.epa.gov/region01/eco/lis/ . 



	
	FURTHER READING



	The following Office of Legislative Research (OLR) reports related to this issue may be of interest.  Call the Legislative Library at 240-8888 or visit OLR’s web page on the intranet at http://cgalites/olr or the internet at http://www.cga.state.ct.us/olr/.


	98-R-0672
	Summarizes the lawsuit filed by the Long Island Sound Keeper Fund and joined by the state against the New York City DEP for discharging effluent into the sound beyond their permit limits.



	98-R-0625
	Describes the existing requirements for wastewater treatment operators and the status of some pending requirements.




	1998 OLR Issue Brief
	Page 2 of 5
	98-R-1495



_967386984

_974522153.doc
[image: image1.png]Dissolved Oxygen
Il 00-1.0mg
1998 Summer Hypoxia Survey B 11 20mgn
Connecticut Department of Environmental Protection

Long Island Sound Ambient Water Quality Summary Il 21-30mga
Cruise: WQAUG98 0 31-40mgn
August 3-6, 1998 B 1o s0mgn

151+ mgn








