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1.0
The Focus Area for Water Quality Trading in the Bear River Watershed
The Bear River watershed covers a territory starting in eastern Utah and extending into western Wyoming, southeastern Idaho, and then back into northern Utah where the Bear River runs prior to entering the Great Salt Lake.  The primary focus area on the study of the  possibility of water quality trading within this watershed was centered around the Total Maximum Daily Loads (TMDL’s) being developed and implemented in the watershed and the availability of data as input to water quality modeling and the investigation of trading mechanisms.  The extent of the trading area considered is mapped and illustrated in Figure 1. From the north the territory considered covers the Bear River system from the Oneida Narrows Reservoir in southeastern Idaho to the Cutler Reservoir.  This portion of the area considered for trading possibilities includes the Cub River drainage area since the Cub River enters the Bear River. The drainage area of the Little Bear River is also included in the trading focus area.  The Little Bear River flows mostly northward into Hyrum Reservoir, and continues to the Cutler Reservoir.  The Logan River drains from the east through the Logan Canyon and enters the Cutler Reservoir and at that point is considered to be in the trading area at the Cutler Reservoir. Spring Creek is another tributary into Cutler reservoir and is also within the focus territory. 
The Cutler Reservoir is then considered as a major receptor point of the flow from the Bear River, the Cub River, the Little Bear River, Spring Creek and the Logan River.  As such the Cutler Reservoir becomes the major water quality measurement and control point to which the control of nutrients is targeted.  The major nutrient being considered in developing the strategies for trading is total phosphorus (TP) which is the main nutrient on the 303(d) listing for the Bear River system and its contributing streams.  Other receptor points can be considered since the study has developed data on TP concentrations and deliver ratios for various sub-basins within this defined trading focus territory.  The TMDL’s for the area are mainly linked to the control of TP in Cutler Reservoir.
2.0   Overview of Trading 

The theoretical benefits of markets created by regulatory policy for water and air pollution discharge authorizations have certainly been recognized for some time (Dales, 1968; Crocker, 1966).  Ideally, a limited number of discharge authorizations (or rights) are issued and these are linked to the amount of pollution reduction dictated by regulatory mandate.  Those parties holding such rights can discharge no more than the rights they are issued and then have incentives to seek out and implement the most efficient abatement methods to meet the regulated emission targets given their operation/emission conditions.  Again, ideally the dischargers can exchange these permitted authorizations to pollute as long as the regulatory control of emissions is met.  There is no increase in discharge allowed beyond the issued permits.  If one discharger avoids more expensive control while another discharger implements equivalent, but less expensive control, the same environmental result is achieved but at lower overall cost.  Hence, the claim that permit trading is a discharge control mechanism that achieves the desired emission control at lower cost relative to other control mechanisms such as taxes on emissions or command-and-control regulation.  In this market framework, the regulatory authority’s responsibility is to assure that each unit of discharge is authorized and the total discharge by authorized parties meets the water quality standard measured at some receptor point.  The regulator has to insure compliance with the mandated reduction in the particular pollutant in question.
Support for market-based emission control policy such as trading in permits is widespread and several emission trading programs have been proposed or documented
. The process of trading is now thought to be a key force in implementing the U.S. Clean Water Act and received renewed governmental emphasis from the U.S. Environmental Protection Agency in 2003 (Water Quality Trading Policy, Office of Water, 2003; and  http://www.epa.gov/owow/watershed/trading/finalpolicy2003.pfd).  However, point/nonpoint trading involving agriculture has been slow and difficult to initiate.  Nonpoint load reductions have to be brought into the control mix. 
In principle, the establishment of an emission trading program depends on the following:

· the basic action taken to establish clear reductions that need to be achieved (the total maximum daily load – TMDL) 
· the establishment of clear and enforceable regulations complemented with a market-based process to provide incentives to arrive at emission reduction solutions
· the establishment of an overall cap on pollution discharges and in the case at hand the establishment of a cap on total phosphorus for the Bear River system

· the allocation of the cap to individual discharge sources

· allowing each source to meet its allowance by reducing discharge or by purchasing allowance/credits from other sources that reduce discharge to levels below their allocation and do so at low cost and with minimal transactions costs
Market-based solutions to water quality problems, if initiated, need to be coupled with the regulatory solution.  There has to be limits set on the emissions into water bodies.  Market solutions are not substitutes for the regulation of the emissions.  They may be used to lower the cost of meeting the standards set and enforced in order to reduce pollution in the nation’s streams and more particularly in the Bear River watershed. 
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Figure 1.  Water quality trading area.
The objective of the Targeted Watershed study of the Bear River system has been to explore some ways to introduce market-based functions that can be incorporated into nutrient trading programs to comply with TMDL-defined nutrient reductions, particularly total phosphorus reduction.   The application of trading processes in the nutrients control arena appears to be an attractive alternative if incentives to initiate trades can clearly be understood by the potential parties that could participate in such processes.  Moreover, the potential spatial relocation of nutrient discharges within a river system such as the Bear River that may be a result of trading is less likely than other pollutants to cause localized water quality problems.  Still another favorable feature is that it is often reported that nonpoint sources are presumed to be the low cost dischargers (Butt and Brown, 2000; Ribaudo et al. 2005) placing the nonpoint sources in the position as seller in a market mechanism process and supposedly a basic incentive for nonpoint sources to enter into favorable contractual arrangements with existing permitted point sources who are under the NPDES regulation.  However, most nonpoint sources remain outside the regulatory scope of the Clean Water Act.  Most nonpoint sources are unregulated or do not anticipate that violating TMDL regulations will be very costly. This is particularly the case if subsidies for implementations to reduce emissions are available even if the intent of subsidies is to induce the financing of water quality improvements to be supplied by the nonpoint sources which supply considerable amounts of the phosphorus pollutant.  So the incentives to attract nonpoint sources into nutrient reduction processes seem to be at best confused if not at odds with market based solutions coupled with perhaps weak regulatory enforcement of reductions.    
2.1   The Elements of a Trade
Let us suppose that a TMDL is written and uses the latitude that a specific state has under the regulatory specifications of the Clean Water Act to bring nonpoint sources into a total phosphorus (TP) reduction arrangement in a particular watershed.  Further assume that the TMDL specifies an allowable watershed load and also indicates that identified nonpoint sources riparian to the streams are to reduce TP at a uniform rate of 50 percent.  The major point sources, such as local waste water treatment plants (WWTP’s) who are regulated under a National Pollution Discharge Elimination System (NPDES) permit are found to be needing considerable pounds of TP credits per month during the irrigation season to meet the stated NPDES discharge.  Also assume the nonpoint sources are in the seller position in the watershed so that implementation of Best Management Practices (BMP’s) to reduce TP loads can and are made at lower cost relative to the incremental cost of reducing TP at the WWTP’s given the latter’s’ reduction technology and outflow into the streams of interest.   So one of the major problems facing the nonpoint source is finding a buyer is solved.   So the action on the part of any nonpoint source within the watershed is driven by the need for information and calculations to arrive possible BMP removal of TP, regulated removal, and TP reduction eligible for trading.  
The steps for the nonpoint source in this particular case, and a case that would not be far from typical, are:

Step 1:   The nonpoint source needs information on TP emission given current management practice to determine current load.  This is key information needed by the nonpoint source in order to initiate trading.

 
[This is one of the pieces of information that has been developed on a field basis from the water quality modeling and the cooperative analytical developments of the water quality modeling, GIS, and water quality trading groups completed for the trading focus area in the Bear River watershed]
Step 2:    The nonpoint source needs information on the effectiveness of certain BMP’s that could be adopted in order to reduce the current TP load calculated in step 1.


[There is currently considerable uncertainty about the effectiveness of BMP’s as they would be applied in fields and areas that border the Bear River, the Cub River and the Little Bear River.  With this uncertainty in mind, there are some discounts and/or margins of safety that can be considered both in implementing BMP’s and in mandating the TP reductions in implementing the mandate to reduce TP in the Bear River Watershed.  Considerably more investigation of BMP effectiveness needs to take place]

Step 3:    Computation of the TP reduction that can be expected by the adoption of a particularly suitable BMP or set of candidate BMP’s that are suitable for the particular operations in which the nonpoint source is engaged.  In the latter case, BMP cost and effectiveness levels need to be evaluated.  If a BMP is already in place, then consideration has to be made of the practice effectiveness relative to its cost and incremental changes that could be made to enhance effectiveness at certain incremental costs.
BMP TP reduction = current TP load X (% BMP effectiveness adjusted for any discount)

Step 4:    Compute the required TP reduction imposed by the regulation which, in the assumed case conditions is 50 % reduction.
Required TP reduction = Current TP Load (step 1) X (% required reduction)

[The required TP reduction becomes the baseline requirement in TP reduction]
Step 5:    Compute the TP reduction eligible for trading.


TP reduction eligible for trading = BMP TP reduction – Required TP reduction







or


TP reduction eligible for trading = BMP TP reduction – Baseline requirement
Step 6:    Compute TP reduction eligible for trading relative to delivery of TP concentration at a regulation receptor point where measure of TP and its control is monitored.


TP reduction eligible for trade adjusting for delivery to a receptor point 



= TP reduction eligible for trading (step 5) X Delivery Ratio

[Delivery ratios have been derived by the water quality modeling team from the output of the water quality modeling effort for the Middle Bear River for any subbasin outlet from Oneida Reservoir down to the major receptor, the Cutler Reservoir for the northern subbasins of the focus trading area and for outlets of subbasins in the Cub River watershed to the mouth of the Cub River (entry of the Cub into the Middle Bear) as a possible receptor and to the Cutler Reservoir.  Additionally delivery ratios have been derived for any outlet in any subbasin of the Little Bear River (the southern part of the trading focus area) to the Cutler Reservoir.]  
These same computations would have to be followed in order to develop information on trades that might take place between nonpoint sources or associations of nonpoint sources.  But such trades would be made between such sources if there is significant cost differences in the particular reductions in TP that could be accomplished.   So costs of such reductions do have to be evaluated as a precursor computation before there is incentive to trade as a strategy to bring about required reductions in nutrient discharges and entry in the nations streams to comply with the main driver of the market-based process that is embodied in the enforcing the regulation dictated by the TMDL.  
3.0   Alternative Trading Strategies
Several forms of trading strategies have been either proposed or initial experiences of such have been reported in the literature (Malik et al., 1993; Hoag and Hughes-Popp, 1997; Fossett et al. 1999; Butt and Brown, 2000; Horan et al., 2001;Horan et al., 2002; Woodward and Kaiser, 2003; King, 2005; Woodward, 2005; Horan and Shortle, 2005;  Rabotyagov et al. 2006; Shabman and Stevenson, 2007; and Hennessy and Feng, 2008 to identify but a few and trace some history in the literature on trading).   There is a mixed report card on both the initiation and initial experience in trading nutrient permits or nutrient reduction credits written into credits.  Most of the trading forms have been labeled as market-based water quality trading.  The encouragement of water quality management programs and their implementation have been coined as applications of market-based environmental policy.   There are considerable differences in the proposed and actual operations of these water quality management proposals and initial implementations and one is actually hesitant to actually label a lot of them as being market based.   Indeed Shabman and Stevenson (2001), Fang et al.(2005) in reporting on the Minnesota River experience, and Shabman and Stevenson (2007) report that many of the water quality management proposals and plan adoptions do not have the market design basis and in fact may not be set up to actually complement the regulation of nutrient reduction that is mandated in the TMDL.  Of course, what is termed lack of market-based design may actually be the problem of a weakly designed TMDL or weak enforcement of the TMDL in the implementation of the particular management program.  
In order to shed some light on  the alternative forms of trading that could be operated in the Bear River watershed, an attempt is made here to provide a summary of some proposed programs to initiate water quality trading and to remark on what they may or may not offer.  A sketch of alternative trading mechanism is outlined in Figure 2.
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3.1   The Regulator Model Approach: A Form of Cap and Trade  

Some forms of this approach have been alluded to by Bennett et al. (2000), Woodward et al. (2002) and Ribaudo et al.(2005) in their descriptions of various approaches that suggest the regulator take initiative in gathering data, developing control cost and effectiveness level estimates, deciding trading ratios amongst participants, and deciding permit allocations.  An information data base is developed by the regulator.  A computer model is then set up to compute the cost effective combination of controls and in the case of the Bear River system the emphasis of the data base and modeling would be placed on total phosphorus (TP) reduction.  Based on this information the regulator then issues permits to each source and requires that the cost effective controls identified be followed by the sources issued the permits.  In order to lower the costs of TP reduction the regulator, using the computer model, allocates permits to the lower cost and most effective sources and inventories the trades that are made in order to assure that the allocation reduces TP and meets the desired cap on TP.   
The regulator could also allocate funding to investigate the effectiveness of new technology to reduce the nutrient load and if more effective technology is found at lower cost.   Based on this new information, the regulator would then reallocate control responsibilities within the system, again through some  allocation system to insure that the cost of TP reduction decreased.  The regulator could also use funds to match funding of the sources that would be invested to obtain permits or to improve TP reduction capabilities.  The regulator could work with other agencies in order to obtain funds to match the sources’ investments in the TP reduction practices in order to receive allocations.  In general, in this type of mechanism, the regulator also specifies the technologies that can be adopted in order to meet the regulated reductions mandated by the TMDL if there is a serious effort to enforce the limits placed on nutrient control written into the TMDL.  In this case there is generally more sure understanding of the effectiveness of the management practices on nutrient reduction.  
This approach is sometimes referred to as a “trade mandating mechanism” for getting the desired reduction in nutrient pollution out of trading activity amongst a mixture of sources.   This type of approach clearly focuses the regulator on the control and the control technology.  
This type of regulatory mechanism would not, however, be classified as a market-based approach.  However, these types of control mechanisms are frequently used to justify trading.  They are usually set up as an “exchange of water quality improvement for dollars”approach as summarized in Figure 1 below. 
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Figure 3.  Financing Water Quality Improvements 
Market-based approaches are more than just the offer of financial assistance for sources to reduce nutrients.  Offering financial payments arranged by the regulator in order to induce sources to adopt a specified technology does not define a market.   Markets create financial incentives internal to the market for the sources to reduce nutrient discharges.  Strictly speaking, the design of rules for market implemented programs probably should not be based solely on trades nor should they be based on financial compensation to dischargers who voluntarily adopt regulator specified nutrient control practices.  
3.2   Cap and Trade Approach
Many control programs are labeled “cap and trade” control programs including the regulator model approach suggested above.  Often specific market oriented programs are labeled as cap and trade operations.  Cap and trade programs emphasize trading but do not generally imply that a set of rules has been developed to  institute a market or to clearly be market oriented.  Many of the features offered in the more centralized information base and regulator controlled operation that emphasizes trading as the solution to the reduction of nutrients are incorporated into alternative forms of cap and trade mechanisms.   These programs rely on regulators, rather than the nutrient discharging sources, to specify the nutrient control technologies that are to be used to reduce nutrient discharge to the stream in compliance with mandated reduction.  It is generally assumed in these cases that the regulator has more information on the control effectiveness or adjustments that need to be made in order to bring about the desired reductions.  
Specific concentration limits are established based on the management practices and permits are then issued under the National Pollution Discharge Elimination System (NPDES) to point sources since discharge can be measured.  Nonpoint sources may or may not be brought into the system. However, in most situations there is need for the nonpoint sources to be brought into the control framework such as through the financing of the implementation of specific regulator approved BMP’s to be implemented by the nonpoint sources or including certain percent reductions of nonpoint sources in the TMDL control mandate. It appears that the states, as regulators under the Clean Water Act (CWA), do have considerable latitude in bringing nonpoint sources under the regulatory umbrella if the TMDL mandate is clear on the total reduction that needs to take place to recover the impaired waters of concern but there are some hard choices that the regulator has to make in such cases to conform with the TMDL when there is no teeth to the regulatory process to include nonpoint sources.  Generally a new set of permits and control technology requirements have to be drawn up for the presumed exempt nonpoint sources.  If that cannot be politically implemented, then the regulator has to implement zero discharge from point sources and has to join with other government agencies to prohibit growth in certain areas.  
Several forms of trading fit into the cap and trade mode and general descriptions of these control-through-trading programs have been summarized by Langley (2001) and Dunn and Bacon (2005) among others.  Another feature of these trading programs is that the regulator, who generally specifies the control technology both for the point and nonpoint sources, periodically, reviews the effectiveness of the control technologies and practices to revise standards downward.  This action is sometimes referred to as forcing or ratcheting down.  This type of action is the reason that regulators issue permits on a cycle basis.  That is, an emission permit may only be issued for a period of five years and then it is reviewed against additional knowledge of the reduction technology and effectiveness of this technology in reducing pollutants.  So dischargers only have some degree of consistent pollutant level targets for short periods of time and have to anticipate the ratcheting down as new control technologies enter on the horizon with promise to allow lower levels of discharge at lower cost.  The initiative of control is with the regulator not the point discharge source.  Incentives for control on the part of the point source is somewhat weakened in this type of approach to control with trading.
3.4   Market-Based Approach (CAM)
Although many programs of nutrient discharge control are labeled as being market oriented since common reference to trading in control is associated with market mechanisms some do not have the underlying design which drives markets.  In a market-like operation the commodity that is exchanged is a discharge allowance. A limited number of allowances are issued and the limit is called a cap.  The limit is related to the mandated reduction of nutrient discharge that is written into the TMDL.  This form of control is referred to as a cap-and-allowance market (CAM)
.  
The main features of this approach that distinguish it as a market-based control mechanism are:
· Ownership of the allowance to be traded

· discharge sources have substantial discretion to decide how the nutrients should be controlled and choose minimum cost control within the rules designed to achieve the mandated reductions – waste control flexibility

· discharge sources have discretion on whether to buy or sell allowances – exchange flexibility
· Allowances are time-limited permission to discharge a fixed quantity of a nutrient under regulation such as total phosphorus (TP) in the case of the Bear River regulation.  These permissions would have to be written into any contract and may vary by season the contract may allow provisions for weighted permission by season over the year.

· Allowances are to be accompanied with requirements on the measurement of the total amount of nutrients such as TP discharged

· A discharge source must own or lease allowances in order to legally discharge in the regulated water body
· Expanded allowances are not granted – buyers or lessors  could be discharge sources who experience growth, or experience unexpected control problems, or they could be new discharge sources, but none of these sources are granted expanded allowances 
· Allowances can be sold, bought, leased, retired or banked for future use – which admits growth issue concerns

The regulator’s responsibilities in such a control program are indeed important to the control process.  Attention has to be centered on the water quality standard and not focused solely on developing trades or providing financial compensation to dischargers who voluntarily adopt approved nutrient control practices.  Indeed the trading focus of the regulator has been criticized in the literature as the reason why we only see minimal trading taking place to control nutrient discharges (King and Kuch, 2003).  The concept of allowances focuses on the water quality mandate and the market for allowances is a regulator created market.  The operation of the market forces the discharge source to seek low cost control to meet the standard. 
The role of the regulator in this type of control program is to:
· Create the mandated water quality regulation and to assure that the TMDL specifies the reduction in nutrient discharge that needs to be accomplished at the key receptor points where measure of water quality improvement can be made

· Translate the regulatory standard into total amount of nutrient and in the case of the Bear River watershed trading area focus this would be a translation to the total amount of TP
· Issue the allowances commensurate with the reductions that are to be met by the discharge sources.  The regulator issues a cap on allowances and does not issue extended allowance to compensate growth or control emergencies.  The sum of the allowances issued is to be equal to the permissible discharge into the water body or is related to a mass load cap.

· Issue the total load of nutrient discharge and reduction thereof to a broad category of discharge sources such as both point and nonpoint sources.  Finer breakouts of the load can be initiated as well based on discharge and control cost information. 
· Charge penalties for failure to hold the number of allowances equal to nutrient discharge

· Work toward a fully capped control mechanism via the market.  Every discharger is required to hold allowances before being allowed to discharge. Enforcement of a fully capped program ensures that actual discharge does not exceed the total maximum load target.

· Maintain flexibility in prohibitions such that a zero discharge case does not result.  Some amount of discharge can be allowed within the rules of meeting the water quality standard to keep away from the regulatory problems of forcing zero discharge wile still achieving the water quality standard.  

· Maintain focus on the water quality standard and allow exchange flexibility to work its course.  Within the cap, exchange flexibility can be exercised by the dischargers and discharge can be transferred, by permission, to different locations and across time periods via buying and selling.  The mechanism to maintain exchange flexibility while achieving the set standard is through the delivery ratio rather than narrowing the geographic scope of trades. The delivery ratio contains the information on attenuation of the load across watershed segments. However, exchange flexibility must have spatial limits since water quality results depend on location and timing of nutrient discharges. Moreover, monitoring of the stream should be set up to detect possible hot spots that could occur between discharge locations and the water quality measuring point (receptor point)
· Certify that exchange of allowances result in equivalent water quality outcomes in the watershed.
Emission control discretion is the key to developing incentives to reduce pollution discharge into streams and meet the water quality standards.  The discretion to choose the discharge reduction technology relates to the opportunity to buy and sell allowances.  If these two forces are allowed to come together then financial incentives for discharge control are created.  The presence of these incentives is critical to maintaining control of water quality over the long term in the face of growth pressures within a watershed.  In the cap-and-allowance program nutrient discharge reduction does not occur when the regulator prescribes additional control requirements.  Financial incentives to control nutrient discharge do not emanate from subsidy programs to induce control.  Instead, it is the opportunity to buy and sell allowances that motivates innovation and reductions in cost in order to meet the nutrient reduction mandate.  Discharge sources that reduce their nutrient discharges below allowance holdings earn revenue from the sale of their allowances.  Other sources that need to expand nutrient discharge for what ever reason avoid having to buy allowances by innovating and finding ways to lower their discharges and lower their costs if allowance prices become inflated because of increased need for allowances.  So just the opportunity to trade creates both seller and buyer incentives to lower nutrient discharges.
If the emphasis of the regulator is solely on initiating trades rather than on the regulatory mandate with exchange and control flexibility, actual trading activity may not get started.  Moreover, the opportunity to trade and discretion to choose control technology may actually reduce the trading activity at least in the initial stages of the CAM operation.  Markets without intense trading activity may in fact be a signal of successful control program design.  That is, the discharge sources find that they respond to the new and forthcoming incentives by aggressively reducing nutrient discharge below actual allowance allocations and hopefully at a much reduced cost.  It may be the case that the sources favor innovation and cost reduction rather than pay others to meet the water quality standard.  However, area economic growth and expansion tends to have the effect of increasing trading activity as more buyers enter the market to buy up allowances in order to meet the standard. This activity increases the price of the allowances.  
The opportunity to choose discharge control technology also provides incentives for finding or developing production/condition specific nutrient discharge technology and implementation at reduced costs than perhaps general best management practices.   This opportunity can also force closer evaluation of production processes that cause pollution and investigation of its reduction.  Financial returns, created by either not having to purchase allowances or by being able to sell or lease allowances, provides incentives for the discharge sources to apply specialized knowledge of production processes that reduce nutrient discharge. Such a program may also work to cause reductions in actual output form certain operations or elimination of the production activity altogether because of the imposition of costs that have to be internalized with the enforcement of the water quality standard. 
A cap on allowances program can induce discharge source self-reporting of actual discharges.  Under such a program the allowances are limited because of the cap and the allowances can be traded.  This limited issue concept and the fact that the allowances can be purchased, leased, or sold allows the creation an asset and asset value that derives financial value.  All discharge sources then have interest in protecting the asset value.  The value of allowance asset holdings is diminished if one source discharges over the amount of allowance associated with a given nutrient discharge.  The value reduction results from the violator’s action of reducing the number of customers in the market to the sellers of allowances.  Market existence does not rely solely on self enforcement but incentives for self enforcement certainly help to sustain the operations of a market.  The CAM type process actually relies heavily on the regulator enforcing the water quality standard so the operation of such a market is highly dependent on regulator attention to and enforcement of the standard. 
Obviously, there is fear that sources will attempt to game the system when exchange and effluent control flexibility is allowed and encouraged.  But the record of trading under proposed and implemented pseudo-market or non-market-like approaches has not been sterling.  Noncompliance under the existing permit system is reported to be a frequent occurrence (U.S. General Accounting Office, 1996) but one may notice that there is really no specified market-like control program in place that strictly follows the market-like principles and regulatory duties and oversight as outlined just immediately above.  There appears to be little demand for credits that allow certain levels of discharge and, as a result, there is a lack of  incentive to supply credits.  For some discharge sources there is relatively little or even zero marginal cost of not complying with water quality standards, so there is little price to pay.   The noncompliance of a discharge source with the water quality regulation imposes no negative consequence for other dischargers.  So the usual setting of demand being equated with supply does not exist and the cost of not complying is relatively cheap or perhaps even nonexistent.  So we see no basis for trade and no incentives that exist to drive buying and selling.  A market-like plan for water quality control probably has not been put in place.  Therefore, what could be interpreted as the gaming of the regulatory system is merely that there is no basis for a market and not the case that markets fail to produce the desired control results.
4.0   The Provisions for Trading in the Clean Water Act
Under the Clean Water Act (CWA) regulatory authorities are given a charge to develop TMDL standards for the nation’s impaired streams.  There is heavy reliance on the regulator for several control roles.  The role of the regulator extends from focus on water quality into the initiation and concentration on trading as a tool to be implemented in order to encourage nutrient reduction in effluent discharge.  This latter emphasis has been accelerated since the U.S. Environmental Protection Agency’s 1996 Draft Framework for Watershed Based Trading and the January 2003 announcement on the focus on trading as a process to heighten increased cleanup of the nation’s impaired waters.  However, the initial guidelines for this water quality management tool contained little emphasis on exchange and waste control flexibility that underlie a basic market-like control process where incentives to reduce the discharge of nutrients are derived from the operation of the market, that is, the opportunity to buy and sell and to decide on innovation to lower the cost of nutrient reductions.  The role of the regulator seems to have expanded focus into the areas of promoting trading of any kind and brokering the  possibilities of financial subsidization to dischargers to volunteer to meet water quality standards as outlined in TMDL limits developed for the impaired watersheds in addition to enforcing the control arrangements of the National Pollution Discharge Elimination System (NPDES).
In summary, under CWA provisions, the role of the regulator includes:

· Development and oversight of the Total Maximum Daily Load (TMDL) regulation and standards for nutrient reduction

· Direct the reallocation of allowed discharges among sources.  Nonpoint sources are exempt from provisions of CWA making water quality trading arrangements “partial cap” control tools rather than “fully capped” tools for control.  However,  the states have latitude to improvise to bring nonpoint discharge sources under the control umbrella,  and particularly to use the NPDES process to finance nonpoint source nutrient discharge reductions.

· The specification of the best control technology and consideration of the costs of the implementation of the technology 
· Specification of the performance standards (concentration limits) that are established based on the designated control technologies

· Negotiation with dischargers to establish an NPDES permit on permissible nutrient concentration discharge
· Periodic review of technologies to revise standards – the establishment of a regulatory and concentration  limit cycle
· Encourage and broker water quality trading as a water quality control tool

Concentration on water quality standards is a key and dominant role of the regulator. Central focus should be placed on the attainment of improved water quality at set standards for water quality.  The NPDES permit system does focus on effluent reduction.  However, individual NPDES permits do not offer dischargers flexibility which is needed in a market-based water quality control system.  Point source dischargers face “anti-backsliding” rules that may prevent a point source from buying allowances to increase discharges if a cap-and-allowance (CAM) market-based program is set up as the water quality improvement tool.  These rules certainly focus on the water quality standard but they diminish discharger flexibility, hence weaken incentives, in a market-like control mechanism.  

As discussed earlier, the CAM (cap-and-allowance market control mechanism) focuses on the establishment of mandatory mass load caps for existing and new sources.  The implementation of CAM-like control tools under CWA provisions would be an important step forward in working toward a fully capped program to promote improved water quality.  The fully capped process ensures that actual discharge does not exceed total maximum load which is established to achieve a water quality standard.  Currently, under CWA regulation provisions, once a TMDL is established then only a subset of sources are regulated.  This subset consists of only the point source dischargers that are regulated under the NPDES permit system.  The role of redirecting the allocation of allowed discharges seems to be weakened by the actual CWA regulatory provisions.  However, as described below there may be some improvising that can be done in order to restore some of the regulatory teeth within the CWA regulatory guidelines.  
In the occasion that water quality standards cannot be met by the point sources, then the regulator has the difficult choice of requiring the permitted point discharge source to maximize effluent control technologies.  These limits that are imposed cannot generally be transferred or enter into trade, but are incorporated in the new NPDES permit cycle.   In some cases zero discharge has to be imposed.   If these tight limitations cannot achieve the water quality standard the regulator may require the point source to finance nutrient reductions from other unregulated discharge sources such as a set of nonpoint source dischargers.  Then regulator approved nonpoint source control technologies are designated to be implemented to extend the reductions of the pollutant needed to meet the water quality control standard.   The controls that are implemented become new conditions in the new cycle of the point source’s NPDES permit.  There is no trade control responsibility.  
This permitting program is a partial cap arrangement without exchange and control technology flexibility.  Payments from the point source are not voluntary and the payments actually do not result in the point source investing in less expensive control technology.  The regulators have primary responsibility to oversee what are commonly termed trades, but such transfers are really not trades.  Moreover, additional controls are needed to conform to the mandated reduction in nutrients that are discharged into the impaired water bodies.  There may be merits in this type of system as it evolves out of CWA regulatory authority but the process of control is not market-based.  
Of course, the current regulatory territory is dictated by the provisions of the CWA and changes to that control format do not appear to be on the immediate horizon.  Therefore programs for trading and discharge control need to be designed within the CWA statutory and regulatory constraints.  There are some challenges in setting up market-like control programs and some incentives cannot be captured in these trading programs but some of the rigidities can be worked out.  
4.1   Possible CAM-Like Programs under Current CWA Provisions
A possible permit mechanism that might work under CWA regulatory provisions is the so-called “ASSOCIATION COMPLAINCE PERMIT” (sometimes referred to as the “group compliance permit” system).  One can refer to the U.S. Environmental Protection Agency, Watershed-Based National Pollution Discharge Elimination System Permitting Implementation Guidance document 833-B-03-004 (2003) for more detailed guidelines on the association compliance permit.
  
The summarized steps in the association compliance permit approach to mimic a CAM-like program are as follows: 
Step 1:   Assign individual discharge source limits in NPDES permits in order to develop a group cap
Step 2:
The NPDES-based limits are then waived and converted into allowances if the discharge sources agree to participate in a “discharger association”

Step 3: 
The association is covered by a group compliance permit --- this forms a partial cap on the discharge sources that form the association
Step 4:
Allowances that sum to the cap are then allocated to the discharge sources in the association

Step 5:
Trading can then occur under the group permit

Step 6:
The permit requires individual monitoring and measurement provisions to identify the load of nutrients actually being discharged

Step 7: 
The permit has to establish immediate enforcement provisions in the event that total discharges exceed the established cap --- penalties or fees on sources would have to be established for noncompliance--- failure to follow association bylaws pertaining to the cap and discharge control activates the individual NPDES permit and its enforcement which is a forced incentive to comply with association discharge rules under the cap

Dischargers are free to make choices about the control technologies and forms of control that can be specific to production processes so waste control flexibility exists in this type of system. The control flexibility is key to generating incentives derived from buying and selling and for promoting innovation in control technology which seeks to lower the cost of the implementation of such controls that meet the water quality standard.  The group compliance permit allows individual dischargers to choose the efficient control technology suitable to their specific production processes and discharge conditions as long as the control of discharges is matched with the allowances allocated and is equal to the cap.  The approach generates both exchange flexibility and waste control flexibility within the association.  Existing discharge sources as well as new discharge sources that enter the association are not required to use specific control practices as a condition to discharge.  New discharge sources would have to purchase allowances from existing sources within the association.  There are no extended allowances issued.
Another approach that can be used and which is linked to the exercise of wide latitude by the states on managing nonpoint source discharges is to EXPAND THE CAP.  This approach is a direct approach to bringing in the nonpoint discharge problem under pseudo-market approaches to control.  Mass load limits can be placed on nonpoint sources and examples have been summarized by Stephenson et al. (1998) and the Neuse River example is described by the North Carolina Division of Water Quality (2003b).  The cap can be expanded by writing a uniform nonpoint discharge reduction level or percentage in the TMDL.  The steps to initiating such an expansion would involve the TMDL and the steps suggested for the Association Compliance Permit system outlined above. 
This expanded cap approach may not be particularly efficient unless details of field concentrations of nutrients have been estimated via water quality and transport modeling.   The key purpose of the water quality modeling completed in this current Environmental Protection Agency Targeted Watershed study, however, was to project total phosphorus (TP) load using field data.  The results of this modeling and projection work as well as links to delivery ratios are reported in a later section of this study report.  Furthermore, a spreadsheet system has been developed by Caplan, et al. (2008) which summarizes field data information that could be used by the regulator, an association of nonpoint discharge sources, or representative advisors to agricultural nonpoint sources (such as the Natural Resource Conservation Service of the U.S. Department of Agriculture) in order to arrive at field and farm TP estimates by season.  This system can be used to identify nonpoint source discharges that are both riparian to the streams, those that are located at distance from the stream and, in addition pinpoint the production processes or types of vacant land or septic tank systems of the nonpoint sources. 
One approach to expanding the cap is to reward point discharge sources that come under a partial cap regulation for expanding the cap to nonpoint source control either through their own financing of nonpoint management practices or by bringing in the nonpoint dischargers into an Association Compliance Permit system.  The reward could be a grant of additional allowances for the point source dischargers or an association of point source dischargers. Woodward (2003) discusses some of these strategies for expanding the cap from a partial point source regulation to nonpoint sources.  If the financing of discharge controls by the nonpoint sources was cheaper than buying additional allowance capacity from other point sources, then the expansion of the cap is motivated by incentives.  Of course, measurement and verification of the improvement would have to be included in any contract to finance nonpoint effluent reductions and fees served for noncompliance of the measurement activity would have to be imposed.   

Yet another approach to bring nonpoint source dischargers into conformance with water quality regulations is to introduce TRADING BEYOND THE CAP.  This involves TRADING IN CREDITS rather than in allowances and poses some problems that are associated with the uncertainty of credits by season or over the span of the trading contract.  If the nonpoint source dischargers remain outside a cap, a point source-nonpoint source trading program could be established.  Trading beyond the cap takes place.   This type of trading is different than the CAM (cap-and-allowance market trading) approach since the nonpoint source seller of credits does not have a legal requirement to control nutrient discharges.  Allowances are not issued to the nonpoint source.  The nonpoint source trades in credits where a credit is a documented nutrient  discharge reduction below a required baseline level of reduction with the baseline requirement being generally established by the TMDL load reduction.  Of course the documentation of the credit is a particular problem in and of itself since credit creation is uncertain from year to year, and from season to season, depending on conditions such as weather, irrigation efficiency and production processes.   
Credit documentation is essential but problematic.  One approach to documentation is to model the nutrient yield by field (or aggregated to the farm level) prior to the implementation of any mandated reduction to establish load under existing management and production conditions.  This establishes a baseline load and reductions that could be achieved.  Credits could be calculated by estimating the actual load and subtracting the baseline.   The spreadsheet system developed by Caplan et al. (2008) for the subbasins of the Middle Bear and the Little Bear river systems within the Bear River watershed could be applied to obtain the credit measurement and documentation of the measurement.   
References
Dales, J. H. 1968. Pollution, Property, and Prices. University of Toronto Press. Toronto, Ontario, Canada.
Bennett, Lynne, S.G. Thorpe, and A. J. Guse. 2000. Cost effective control of nitrogen loading in Long Island Sound.  Water Resources Research 36(12):3711-3720.
Butt, A. J. and B. L. Brown. 2000. The cost of nutrient reduction: a case study of the Chesapeake Bay.  Coastal Management 28:175-185.
Crocker, Thomas D. 1966.  The structuring of atmospheric pollution control systems.  in H. Wolozin (ed.), The Economics of Air Pollution. New York. W.W. Norton & Company.
Caplan, Arthur, Bethany T. Nielson and Matthew Baker.  2008. Field total phosphorus load computation system for the Bear River and Little Bear River Trading Focus area.

Dunn, A. D. and E. Bacon. 2005. Doing water quality credit trading right. Natural Resources and Environment 20(1):43-48.

Fang, F., W. Easter, and P. L. Brezonik. 2005. Point-nonpoint source water quality trading: A case study in the Minnesota River Basin. J. of the American Water Resources Asso. 41(3):645-658.  
Fossett, Mark, Ronald A. Kaiser, Marty D. Matlock, Arnold Vedlitz and Richart T. Woodward. 1999.  Effluent trading: A policy review for Texas.  Report of the Center for Public Leadership Studies, George Bush School of Government and Public Service, Texas A&M University, College Station, Texas to the Texas Natural Resource Conservation Commission.
Hennessy, David A. and Hongli Feng. 2008. When should uncertain nonpoint emissions be penalized in a trading program? American J. of Agricultural Economics 90(1)(February):249-255.

Hoag, Dana L. and Jennie S. Hughes-Popp. 1997. Theory and practice of pollution credit trading in water quality management. Rev. of Agicultural Economics 19(2):252-262.
Horan, R. D., J. S. Shortle, D. G. Abler, and M. Ribaudo. 2001. The design and comparative economic performance of alternative second-best point/nonpoint trading markets.  Staff paper 32001-16, Department of Agricultural Economics, Michigan State University.
Horan, R. D., D. G. Abler, and J. S. Shortle. 2002. Point-nonpoint nutrient trading in the  Susquehanna River Basin. Water Resources Research 38(5):8.1 – 8.13.
Idaho Department of Environmental Quality. 2005. Water quality trading in Idaho. http://www.deq.state.id.us/water/prog_issues/waste_water/pollutant_trading/
King, D. M. and P. J. Kuch. 2003. Will nutrient credit trading ever work? An assessment of supply problems, demand problems, and institutional obstacles.  The Evironmental Law Reporter. Environmental Law Institute, Washington, D.C.
Langley,  D. A. 2001. The Forum: Rates best, but caps may help regional issues. The Envrionmental Forum 18(4):47-48.

Malik, Arun S., David Letson, and Stephen R. Crutchfield. 1993. Point/nonpoint source trading of pollution abatement: Choosing the right trading ratio.  American J. of Agricultural Economics 75(4):959-967.

North Carolina Division of Water Quality. 2003a. Neuse River Basin nutrient sensitive waters management strategy: waste water discharge requirements.  http://h2o.enr.state.nc.us/nps/2b-0234.pdf.
North Carolina Division of Water Quality. 2003b. Nonpoint source management program: The Neuse Nutrient strategy.  http://h2o.enr.state.ne.us/Neuse_NSW_Rules.htm.

Pennsylvania Department of Environmental Protection. 2007. Nutrient and sediment reduction credit trading interim final policy and guidelines. http://www.dep.state.pa.us/river/Nutrient%20trading.htm. 
Robotyagov, Sergey S., Hongli Feng, and Catherine L. Kling. 2006. Optimal Design of permit markets with an ex ante pollution target.  Working paper 06-WP 430, Center for Agricultural and Rural Development, Iowa State University, Ames, Iowa.
Ross & Associates Environmental Consulting, Ltd. 2004. Water quality pollutant trading in Idaho: A step-by-step agricultural community guidebook. June.

Shabman, Leonard, and Kurt Stephenson. 2007.  Achieving nutrient water quality goals: Bringing market-like principles to water quality management. J. of the American Water Resources Association 43(4): 1076-1089.
U.S. Environmental Protection Agency. 1996. Draft Framework for Watershed Based Trading. Office of Water, EPA 800-R-96-001, Washington, D.C.

U.S. Environmental Protection Agency. 2003. Watershed-based national pollution discharge elimination system (NPDES) permitting implementation guidance. EPA Publication 833-B-03-004, Washington, D. C. 
U.S. General Accounting Office. 1996. Water Pollution: Many Violations Have Not Received Appropriate Enforcement Action. GAO/RCED 96-23, Washington, D.C., p23.

Woodward, Richart T., Ronald A. Kaiser, and A. B. Wicks. 2002. The structure and practice of water quality trading markets.  J. of the American Water Resources Association 38:967-979. 

Woodward, Richard T. 2003. Lessons about effluent trading from a single trade. Rev. of Agricultural and Applied Economics 25(1):235-245.
Logan River





Cub River





Wyoming




















CAP & TRADE


May trade in allowances


Partial cap system – not fully capped


Credits vary by season and may be uncertain


Credit demand and supply issues


May not be market-like or market based


Subsidies may be used to initiate


Regulator modeling & emphasis on trading 


 may need more focus on  the water quality standard





TRADING: Alternative Mechanisms














Regulator





$$$





Non-point source





Permitted Facility point source





WATER QUALITY IMPROVEMENTS





ASSOCIATIONS UNDER A GROUP PERMIT 


Convert NPDES to association cap --- partial cap








CAM DESIGN WITHIN EXISTING REGULATIONS 


Less exchange and waste control flexibility





Cap-and-Allowance Market  CAM


Trade in allowances


Exchange flexibility—opportunity to sell and buy


Waste control flexibility – discharger decides on control technology to minimize cost subject to regulatory rules


Cap on allowances = regulated discharge--- no extended allowances


Financial incentives created by opportunity to exchange and opportunity to control at possibly low cost to meet regulation


Market-based control mechanism


Regulator needs to concentrates on water quality standard, modeling and information








Figure 2.   Alternative Trading approaches








� Connecticut Long Island Sound (Bennett, et al 2000); the Neuse and Tar-Pamlico programs in North Carolina (North Carolina Division of Water Quality, 2003); the Minnesota River system (Fang et al. 2005) and proposals in Idaho (Idaho Department of Environmental Quality, 2005, and Ross & Associates Environmental Consulting, Ltd, 2005 ) and Pennsylvania (Pennsylvania Department of Environmental Protection, 2007).


� The cap-and-allowance market term is from Shabman and Stephenson (2007) but others currently refer to this term in describing market-like control programs.


� A form of this association compliance permit which is a group cap has been initiated in the case of the Neuse River water quality control provisions in North Carolina (North Carolina Division of Water Quality (2003a).   This program was initiated to control nitrogen discharges.
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