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For over 15 years, the U.S. Environmental Protection Agency (EPA) has studied the feasibility and applicability of different types of effluent trading to cost-effectively

achieve water quality objectives including water quality standards. By trading, a pollution source that can more cost-effectively achieve greater pollutant reduction than is

otherwise required can sell or barter the credits from its excess reduction to another source unable to reduce its pollutant load as cheaply. To ensure that water quality

objectives and standards are met throughout a watershed, an equivalent or better water pollutant reduction would need to result from a trade. 

Attention to effluent trading was elevated on March 16, 1995 when President Clinton and Vice President Gore released Reinventing Environmental Regulation, a

"strategy to reinvent environmental protection ... to produce a new era of cleaner, cheaper, and smarter environmental management." Twenty-five high priority actions

were presented, one of which was to promote effluent trading in watersheds as a lower cost tool to achieve water quality objectives and standards. EPA was committed

to establish a framework for different types of effluent trading, issue policy guidance for permit writers, and provide technical assistance to those interested in developing

trading programs. 

EPA formed an intra-agency work group in July, 1995 to fulfill these commitments. On January 25, 1996, the Agency released a Policy Statement which communicates

EPA's current policy on effluent trading. In addition, EPA released for public comment a draft framework for trading in early Spring 1996. EPA is also planning to hold

at least two public meetings during mid-1996 to obtain feedback on the draft trading framework, provide a forum for exchanging information, identify opportunities for

new trading programs, and work to overcome barriers to developing and implementing trading programs. 

Types of Trading

EPA has identified several forms of effluent trading and described them in detail in the Policy Statement and draft framework. These include the types of trading that

are currently better understood and accepted. However, the two documents acknowledge that other forms of trading are or may also be possible.1 The forms of trading

discussed in these documents were: 

     Intra-Plant: A point source is allocated pollutant discharges among its outfalls in a cost-effective manner, provided that the combined permitted discharge with

     trading is no greater than the combined permitted discharge without trading in the watershed. 

     Pretreatment: An indirect industrial point source(s) that discharges to a publicly owned treatment works arranges, through the local control authority, for additional

     control by other indirect point sources beyond the minimum requirements in lieu of upgrading its own treatment for an equivalent level of reduction. 

     Point/Point: A point source(s) arranges for other point source(s) in a watershed to undertake greater than required control in lieu of upgrading its own treatment

     beyond the minimum technology-based treatment requirements in order to more cost-effectively achieve water quality standards. 

     Point/Nonpoint: A point source(s) arranges for control of nonpoint source discharge(s) in a watershed in lieu of upgrading its own treatment beyond the minimum

     technology-based treatment requirements in order to more cost-effectively achieve water quality standards. 

     Nonpoint/Nonpoint: A nonpoint source(s) arranges for more cost-effective control of other nonpoint sources in a watershed in lieu of installing or upgrading its

     own control. 

Reasons to Trade

Trading is an innovative way for community stakeholders (e.g., regulated sources, non-regulated sources, regulatory agencies, and the public) to develop more

cost-effective solutions to address the water quality problems in their watersheds or sewer districts. Trading does not replace the current regulatory approach; instead,

trading supplements it. Trading offers a number of potential economic, environmental, and social benefits: 

     Potential Economic Benefits: 

          Reduces overall costs for sources contributing to water quality problems. 

          Allows dischargers to take advantage of economies of scale and treatment efficiencies that vary from source to source. 

          Reduces overall cost of addressing water quality problems in a watershed. 

          Provides a way to manage growth and still achieve environmental objectives. 

     Potential Environmental Benefits: 

          Achieves equal or greater reduction of pollution (and therefore greater than or equal environmental improvement) for the same or less cost. 

          Creates an economic incentive for dischargers to go beyond minimum pollution reduction and also encourages pollution prevention or the use of other

          innovative technologies. 

          Reduces cumulative pollutant loading, improves water quality, accommodates growth, and avoids environmental degradation. 

          Addresses the broader environmental goals within a trading area, e.g., ecosystem protection, ecological restoration, improved wildlife habitat, and

          endangered species protection. 

     Potential Social Benefits: 

          Encourages dialogue among stakeholders and fosters concerted and holistic solutions for watersheds with multiple sources of water quality impairment. 

Threshold Conditions for Trading

Experience to date has shown that there are numerous threshold criteria that need to be met in order for trading to be feasible. These are summarized below: 

     Trading programs are consistent with current regulations and enforcement mechanisms. 

     At a minimum, applicable technology-based requirements are complied with. 

     Where applicable, water quality standards are met and/or maintained. 

     Pollutants included in trades are dependent on water quality problem. 

     Boundaries and markets for trading are well defined and no larger than a watershed. 

     Cost differences in pollutant load reductions exist across sources. 

     Transactions costs are minimized. 

     Terms of trades are defined and agreed upon, including trading ratios and local impacts. 

     Trading program is developed within an appropriate analytical and planning framework. 

     There is access to adequate data on baseline, desired, proposed, and trading-induced pollutant load and water quality levels. 

     Monitoring to measure pollutant loads or water quality levels as appropriate. 

     Development of trading program involves stakeholders and public participation. 

     Accountability for all trading parties is established along with tracking mechanism for trades. 

     Adequate measures are provided to safeguard achieving or maintaining water quality objectives and re-examine trading programs and trades after they expire. 

Experience to Date

Trading is being explored, developed, or implemented in a number of watersheds throughout the United States. Some examples are listed in Table 1. Substantial cost

savings have been estimated for some of the trading programs in place. For example, at least 10 iron and steel facilities have used intra-plant trades, with seven of these

providing cost savings estimates. During the period 1983-1993, these facilities saved an accumulated $123 million (1993$). A key component of these trades is that

trades must result in net reductions in the total quantity of total suspended solids and oil and grease discharged (approximately 15 percent) and all other pollutants,

including heavy metals (approximately 10 percent). 

                             Table 1. Trading programs implemented or under development or consideration.

               Project/Location

                                     Focus

                                                                           Type of Trading

       Trading Programs Implemented:

       Arkansas Nature Conservancy

                                     wetlands

                                                                           nonpoint/NPS

       Boulder Creek, Colorado

                                     ammonia

                                                                           point/stream improvement and

                                                                           riparian restoration

       Chatfield Basin, Colorado

                                     phosphorus

                                                                           point/NPS

       Cherry Creek, Colorado

                                     phosphorus

                                                                           point/NPS; point/point

       Dillon Reservoir, Colorado

                                     phosphorus

                                                                           nonpoint/NPS

       Iron and steel industry

                                     total suspended solids, oil and grease, lead, zinc

                                                                           intra-plant

       Maryland Nontidal Wetlands

                                     pathogens, phosphorus

                                                                           nonpoint/NPS

       New York City, New York

                                     pathogens, phosphorus

                                                                           drinking water/NPS and point; point/NPS; point/point

       Tar-Pamlico, North Carolina

                                     nitrogen, phosphorus

                                                                           point/NPS; point/point

       Trading Programs Under Development or Considerations

       Chehalis River Basin, Washington

                                     biological oxygen demand and fecal coliform

                                                                           point/NPS

       Long Island Sound, New York

                                     nitrogen

                                                                           point/point; point/NPS

       Providence, Rhode Island

                                     metals

                                                                           pretreatment

       South San Francisco Bay, California

                                     copper

                                                                           point/point

       Stamford, Connecticut

                                     nitrogen

                                                                           point/point; point/NPS

       Tampa Bay, Florida

                                     nitrogen, total suspended solids

                                                                           point/point; point/NPS; nonpoint/NPS

       Truckee River, Nevada

                                     nutrients, dissolved solids

                                                                           point/NPS; water quantity

Boulder Creek, Colorado chose to improve stream flow, restore the riparian zone, and install some nonpoint source control measures rather than upgrade its municipal

treatment facility to remove more ammonia. They have saved up to $3.4-$3.5 million (1994$/1995$) in capital costs and gained greater improvements to the environment,

such as through improved streambank stabilization, reduced streambank erosion and improved filtration of runoff, improved fish habitat, more continuous protected

riparian zone for wildlife, and increased wetland area. In Tar-Pamlico, North Carolina, up to $20-$45 million (1994$/1995$) in capital cost savings in first phase of their

nutrient reduction strategy has occurred through use of point source trading. Cost savings of 65-80 percent are expected through use of point/NPS trading during the

second phase. 

How EPA Will Encourage Trading

Rather than develop a detailed guidance, EPA has developed a draft framework for effluent trading. It has also planned workshops to exchange information. Limited

technical assistance for trading projects in specific areas is also being contemplated. EPA will continue to encourage effluent trading on a voluntary basis under existing

Clean Water Act authorities. There has been a substantial public outreach effort to obtain stakeholders' recommendations and insights on the draft framework. 

Finally, while EPA believes that the potential of trading is largely untapped, the usefulness of trading will depend on the site-specific water quality problems in any given

situation. The framework describes situations which EPA believes are more widely accepted for effluent trading and those that are generally inappropriate. 

Conclusion

Given the mounting pressure to balance environmental improvement with economic constraints, market-based economic incentives such as effluent trading, are gaining

interest and support. As more trading programs are developed, implemented, and evaluated, their successes should not only give birth to similar programs elsewhere but

also to additional ways to use the trading concept. 
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