Appendix 8.9 Steps to Trading
Steps to Trading

By Terry Glover
Economics and Finance 
Jon M. Huntsman
School of Business
Utah State University
1.0   Overview

The investigation into alternative trading approaches reported previously in Appendix 8. 7 ( Trading Strategies) concluded that there are four basic trading mechanisms that could be structured to operate within CWA provisions and for which alternative plans for setting up and operating trading in allowances or credits could be achieved.  These basic approaches are given in Figure 1 below.
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Figure 1.  Four Basic Trading Arrangements.
These trading approaches scope the possibilities but there are alternative plans to the trading that could be developed within these approaches in order to achieve phosphorus reduction in the focus area of the Bear River Watershed included in the Targeted Watershed study. 
1.1   Cap-and-Allowance Markets

As indicated in Figure 2 the most market-like general approach is the “cap-and-allowance market” operation.   The reason for this conclusion is that incentives internal to the operation of the trading are created under such an approach that induce dischargers to find lower cost and perhaps more focused effluent control methods in order to reduce phosphorus below the discharge allowance that is allocated.  Discretion is given to the discharge source to implement phosphorus reduction technology that may be more specific to control given production processes that are being used.  The incentive is derived from what could be termed waste control or abatement flexibility given to the dischargers.  
Exchange flexibility is the opportunity to buy and sell, and in this case discharge allowances are exchanged.  However, new buyers, who for various reasons need allowances, have to purchase or rent allowances from those dischargers who have been allocated such allowances with the total of the allowances meeting the TMDL reduction requirement.  There are no extended allowances for such reason as growth, emergency discharge conditions, or for switches in abatement technology.   So this is a fully capped system that creates value in the allowances in the trading process.

1.2   Cap-and-Trade Approach

The “cap-and-trade” system is a partially capped system dependent on the permitting under the National Pollution Discharge Elimination System (NPDES).  This approach is the most commonly suggested trading approach offered in the literature and for trading initiatives that have been undertaken in recent years and conforms to Clean Water Act (CWA) nutrient reduction specifications and provisions ( see the U.S. Environmental Protection Agency, Water Quality Trading Toolkit for Permit Users, EPA-833-R-07-004, 2007 and http://www.epa.gov/waterqualitytrading/WQTToolkit.html).  CWA provisions suggest that the regulator determine the abatement technology in line with the reductions that are to be achieved but there is latitude in working out the adoption of the technology that can be permitted under NPDES.  Regulators are to periodically review the abatement technologies in order to revise standards over time.  This procedure puts the point source discharger on a standards and technology cycle which can introduce uncertainty into the abatement decision without the desired incentive to lower the cost of control.   There is some suggestion in the literature that such an operation induces the point source discharger to just move to expensive abatement technology for control ( Shabman and Stephenson, 2007;  King, 2006).  
There are alternative trading initiative plans that can be followed using the general cap-and-trade approach.  One such approach could be a modeling approach that either initiated by the regulator or actually carried out by the regulator.  For lack of a better title this is termed the “regulator model approach” (see Appendix 8.7).  The regulator or their designate assembles phosphorus reduction cost and effectiveness information and uses a computer model to arrive at the cost effective approach to control and allocation of permits.  The regulator allocates credits and controls under permitting, using the modeling approach, to the low cost abatement dischargers subject to the constraint that the total phosphorus discharged by all sources is limited to the cap.   This allocation scheme is usually extended to the point source dischargers.
In this study, the research team has essentially performed the data collection and some of the modeling needed to initiate a trade, and some of the allocation processes have been searched out and discussed in this current report ( see Appendices 8.1, 8.2,8.4, 8.5, 8.9 and 8.10).  Certain best management practices (BMPs ) have been identified by both the regulator and the research team which could be implemented by point source dischargers in the watershed and also nonpoint sources.  Baseline credit and target loads and credits based on projections of field level phosphorus yield have been projected.   Water quality modeling has been completed as a base modeling effort in order to derive the field phosphorus loads and delivery ratios from outlet points of the subbasins in the Cub River, the Middle Bear River of the Main stem the Bear River, and the Little Bear River. So a great deal of modeling has been completed as part of regulator model and control approach to trading, and particularly trading in credits. 
Another plan or approach under this cap-and-trade trading process is to bring nonpoint sources under the phosphorus regulatory umbrella.  These discharge sources can be brought in under the permitting system by requiring the point sources to finance the phosphorus reductions of nonpoint sources needed in addition to the point source control to meet the TMDL discharge limits.  In fact, these discussion and some estimates of the cost of this type of extension and regulator specification of the control technology by both point source and nonpoint source have been going on with administrators of waste water treatment operations within the Bear River Watershed.   Other forms of financing BMP implementation by nonpoint sources have been discussed and or proposed by the regulator to agency groups as reported in Appendix 8.4.  
1.3   Extension of the CAM approach
Extensions of the CAM-type approach can be implemented in trading programs which follow more closely programs encouraged by the CWA provisions.   These may be attractive alternatives under conditions where the nonpoint sources need to be brought under regulation.  However, these CAM-like plans usually work to lesson the waste control flexibility and to some degree exchange flexibility to actually allow these programs to operated in a market-like trading process. There are considerable monitoring/measuring costs that are incurred in these programs in addition to documentation and credit validation costs.

 A direct way to include nonpoint sources into a CAM-type program is include them under a mandatory mass load cap.  To be implemented in the focus trading area of the Bear River Watershed, there would probably have to be monitoring of the phosphorus at certain junctures (within subbasins) of drainage areas such in the Cub River drainage, other areas in the Middle Bear and the Little Bear rivers in addition to the assumed receptor point at the Cutler reservoir.  However, if such measurements are taken, they can be applied with the estimated delivery ratios in order to get information on conveyance of the phosphorus loads to any set of receptor points in any of the drainages considered in this current study.   Of course there is monitoring cost and strategy that needs to be considered in implementing such CAM trading strategy and particularly the initiation of trading given projected base loads and target loads.  Such a plan is not without precedent.  There is a mandatory selenium cap program implemented in the San Joaquin Valley of California where selenium caps are imposed and loads have been directly measured for some of the irrigation districts in the area (Austin, 2001). All discharge sources are apparently under the cap in the Neuse River project as well (North Carolina Division of Water Quality, 2003).  Trading in these types of plans is in allowances.  Some number or a single point source can be granted additional allowances if the point source agreed to either finance or bring into control a set of nonpoint sources under such a cap.  Of course the incentive for this action on the part of the point source is provided if this encompassing/financing approach is cheaper than purchasing allowances from another point source.  Again, measurement would have to be required of the point source under these conditions of such a plan.  
Still another CAM-like option is to set up trading beyond the cap, that is, credit trading between the point source and the nonpoint source.   The problem with this plan is that the nonpoint source, under current provisions, faces no legal requirement to control its discharges since allowances would not be issued to the nonpoint discharge sources.  So the trade, in such case, would be a trade in credits.  There are costs to validation in this case, but baseline and target loads developed from the models to develop field phosphorus loads along with assumed BMP effectiveness information developed in this study would help in the documentation of the credits that could be traded in this plan. 
1.4   Association under a Group Permit
An interesting form of trading that has established precedence in the Neuse River project is the “group compliance permit” and is apparently accepted under the NPDES permitting process of CWA.   Individual source limits in NPDES permits are assigned which establishes a group cap.  The NPDES-based discharge limits are then waived and converted into allowances so long as the source agrees to participate in a “discharger association” covered by the group compliance permit.  This plan is sometimes designated as an “association group permit” system.  This plan would actually be a partial cap system on the group sources that are in the association.  Allowances summing to the partial cap are allocated to the association sources.  Trading of allowances then takes place under the regulation of the group permit and the dischargers have discretion on control technology.  However, failure to participate in the group and comply with meeting the cap, which is equated with the overall discharge limit, activates the NPDES permit.  If control technology is left to the discretion of the dischargers in the group and inadequate control results then the discharger’s cost increase as switches in control processes have to be made in order meet the phosphorus limitations mandated under the group cap. The permit has to require accurate individual monitoring and measurement as a condition for being in the association which imposes costs, but there is an incentive to work to lower monitoring costs in order to enhance the allowance value in any exchange of allowances that takes place to comply with the phosphorus reduction mandate.  
The U.S. Environmental Protection Agency Water Quality Trading Toolkit (U. S. Environmental Protection Agency, 2007) actually classifies trading scenarios into only two categories, namely, point source-point source trading and point source-nonpoint source trading.  The reason for this general classification is that the rules and guidelines are tied to the development of the NPDES permit in order to show state regulators and other parties interested in nutrient control how to incorporate trading into that process.  The toolkit also provides some examples by certain cases of the permit writing and alternative trading plans within the point-point and point-nonpoint trading plans.  Additionally, the toolkit suggests the language and concepts that need to be in the permit in order to steer the actual application of the permit in reducing pollutants that pertains to these broad categories of contracting which permit the trades.  Here, the purpose is to expose some of the alternative plans for exchange that could be developed given the phosphorus discharge conditions and potential parties to trades in the Bear River Watershed and which also fit within the EPA’s broad trading outline and National Water Quality Trading Policy (2003).
2.0   Summary of the Steps to be taken To Initiate Trading
In this section the general information needs and processes that make up the steps to any particular trading regime are outlined.  There are several pieces of information that are needed in order to develop the processes in order to initiate viable trading activity that actually works to reduce phosphorus loading.   Since trading has not been initiated in Utah and under Utah DEQ regulations there are investigations into legal, control process, TMDL regulation,  and trading processes that will have to be made. There is also the consideration of the three states and their application of the CWA provisions and particularly TMDL enforcement that have to be considered when dealing with control of phosphorus in the Bear River Watershed.   A serious question that looms large in attempting to bring phosphorus control in line with the TMDL’s that are being written for the water bodies is whether the nonpoint source dischargers are to brought into the phosphorus reduction process within the watershed and how such a move will direct control and what it will cost.   Point source treatment facility administrators in the watershed are currently investigating alternative that can be implemented to bring phosphorus loads into compliance with TMDL limits on phosphorus loads.  The options include the nonpoint dischargers and they also include alternative control technologies that might include BMP installations to augment treatment plant technology usually thought to be nonpoint source discharge control implementations.   
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Figure 2. General Information Needs and Processes of setting up Trading.
There are serious questions as well on how the Utah DEQ takes the lead to enforce the regulatory mandate of the completed TMDLs within the Bear River Watershed which may or may not involve trading processes.  Discussion on the role of the regulator is taken up in Appendix 8.7 of this report and this role varies or changes focus depending on the control process adopted for the watershed.  It was suggested there that the regulator needs to concentrate on the water quality standard and its enforcement and perhaps limit focus on developing financing for bringing in the nonpoint sources into compliance in partnership with point source dischargers and concentrating on trades.  Yet, the regulator also has interest in getting all discharge sources to be willing to come into compliance to clean up the nations water bodies and to understand the benefits of nutrient load reduction.  This process takes time and effort to educate the populous about the benefits of clean water and what it will mean in the Bear River Watershed as well as other watersheds in the three-state area of Wyoming, Idaho and Utah through which the Bear River and its tributaries run.  
Figure 2 provides a summary of the information needs and processes that are projected to have to come together in order to seriously consider water quality trading as a viable alternative for reducing phosphorus.  The many and varied decisions that have to be made are only abbreviated in the figure and need further explanation.  The Targeted Watershed study reported on in this document can and has dealt with the information needs, the investigation of alternative trading plans to bring about compliance, and the projected decisions that have to be made using the information.   However, there are legal considerations, regulatory action on the part of the regulator, and actual permitting that have to be done by others, including the legal and regulatory agencies, in order to produce tradable instruments that document either discharge allowance limits or credits beyond baseline control that can be traded in the market place.  
3.0   The Information needs: Target loads and Credits
In order to develop target load and credit information to initiate water quality trading there has to be an information base indicating phosphorus loads in the watershed, delivery ratio information indicating the conveyance of the loads to receptor points and projected target loads and credit information.  This is one of the important and major information bases that has been developed from the research effort of this study.  As a result of the development of a water quality modeling effort reported in Appendix 8.10 coupled with identification of field level phosphorus loads by season using GIS tools, a Bear River database has been developed (Neilson and Baker, 2008; Caplan, et al. 2008) from which total phosphorus loads (and seasonal loads) and delivery ratios to any receptor from subbasin outlets and farm field locations can be developed.  
This database can now be used by regulator personnel or other interested stakeholders to develop the needed phosphorus load and conveyance information in order to derive “target loads” at certain receptor points as well as credits that would be available as certain BMPs and point source technologies are used for the control of phosphorus discharge in the focus trading area of the Bear River Watershed.  This database that has been developed provides the basis for developing measures of discharge allowances if a CAM-type trading program is to go forward as the trading procedure or if some form of trading in credits is to be initiated as the policy for phosphorus reduction in the watershed.  
Using the database that has been developed it is recommended as step 1 to development of a water quality trading program for the Bear River and its major tributaries. 

Step 1: Determine the basis of and derive target loads and credits.
It is recommended that the regulator appoint an agency person or team to go into the field and work with point source dischargers and nonpoint source dischargers to:

 a) develop field and waste water treatment plant information on projected existing loads of phosphorus that need to be reduced to be in compliance with the TMDL load limitations that have been established or are in process of being established; 

b) Identify target loads (baseline loads) that can be used to establish the level of loads meeting the  TMDL regulatory mandates. The database includes all fields that could be identified within the focus trading area of the Bear River Watershed but there needs to be an identification of fields that are actually within the discharge set that when under control by the TMDL mandate would produce the desired reductions.  Control of other fields may have no affect.  We have found in the present investigation to develop the database that there is considerable concentration of phosphorus loads in the Cub River drainage area subbasins, but there needs to be further investigation of the actual load reductions that could be made in order to improve compliance with the TMDL specified limits. 
c) Work with other agencies and nonpoint source representatives/advisors ((NRCS, municipalities, regional agencies)  to derive information on the implementation, operation, effectiveness and costs of alternative BMP systems that can be used by either nonpoint or point source dischargers to reduce existing loads and to come into compliance with the needed water cleanup limitations; and 

d) To derive information on credits and/or discharge allowances relative to different original loads, delivery ratio information, control technology (treatment plant technology and BMP implementation) capability and effectiveness and required discharge reductions.

The Bear River database has been developed as a tool to aid this effort and provides the information base for such an effort.  The research team of the Bear River Targeted Watershed Study can also provide aid and support in this effort.  Some of this work by the Utah DEQ has already been initiated in discussions with point source dischargers who are moving to implement strategies to control phosphorus discharge in order to comply with the TMDL regulations within the watershed.  There has been discussion within this agency that this investigation be extended to determine nonpoint load levels and the type of BMP implementations that could be introduced to reduce such loads and minimum cost.   This investigation probably should be made with partnering agency personnel to derive the information on BMP effectiveness and cost as well as load levels that could be efficiently reduced.   The Bear River database could also be used in this process since it can incorporate BMP information and use such information along with delivered load and targeted load information. 
The Bear River database contains the following base information:

· field data on seasonal phosphorus loads and total loads over the seasons
· projected total field phosphorus loads for a field or subbasin configuration
· identification of phosphorus comparative subbasin loads within the focus trading area

· capability of identifying collections of field phosphorus load at the farm level

· total delivery ratios by subbasin outlet to the Cutler Reservoir and end-of-Cub River receptor points  --- the delivery ratio data base can be used to develop delivery ratios dependent on other receptor points in order to develop information on possible “hot spot” locations.
· limited BMP effectiveness and cost information.  Additional data needs to be derived and incorporated into the database.

· capability for alternative computation (ACCESS and EXCEL based database)
The subbasin delineation for the focus trading area is given in Figure 3 below.
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Figure 3.  Subbasins of the Bear River Part of the Focus Trading Area by location and number including the Cutler Reservoir Receptor point in Subbasin 1.
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Figure 4.   Subbasin delineation of the Cub River Drainage Area
Phosphorus loads for the Bear River are mainly located in the Eastern  areas of the watershed which is the Cub River drainage area.  A magnification of the subbasin locations within the Cub River drainage area (part of the Bear River set of subbasins) are given in Figure 4 above along with the identification of the receptor point subbasin that was assumed in developing phosphorus conveyance information and delivery ratios for the Cub River subbasins.  The receptor point location is subbasin 24 which is the location of the mouth of the Cub River where the Cub River flows into the Main Stem of the Bear River in the Middle Bear area of the Bear River.   
There are several computations that can be made using the database.  For example, to calculate the delivered load of any field by season to a receptor point such as the Cub River mouth, then one can use the existing information in the data base to compute:
Delivered Load to Cub River Mouth (by season) =

 Delivery Ratio (by season) X Average Load (by season).

Similarly, the delivered load by season to the Cutler Reservoir is computed as:

Delivered Load to Cutler Reservoir (by season) =



Delivery Ratio (by season) X Average Load (by season).

The database can incorporate alternative information on BMPs including cost per pound (or gram) to implement and operate, and the percentage effectiveness.   Again, using the database information, BMP adjusted delivered loads by field within subbasin can be computed as:

BMP Adjusted Delivered Load to Cub River Mouth (total) =


Total Delivered Load to Cub River Mouth  X 

(1- % BMP Effectiviness)

using average total load from any field within a subbasin in the above computation.  Similarly, the BMP adjusted delivered load to the Cutler Reservoir is computed as:

BMP Adjusted Delivered Load to Cutler Reservoir = 



Total Delivered Load Cutler Reservoir  X





(1 - % BMP Effectiveness).
In these last two example computations, the delivered load to the respective receptor points are derived by applying the delivery ratio to the average total load over all the seasons from any given field as for example using the Cutler Reservoir as the receptor,

Total Delivered Load to Cutler Reservoir = 



Delivery Ratio X Average Total Load, 
and the computation would be similar for the Cub River mouth computation by using the average total load over the seasons and applying the respective delivery ratio.  One uses the appropriate subbasin delivery ration in all of the above examples since delivery ratios have been developed for all of the subbasins included in the database.  

Further computation using the database leads to the target delivered load or what could be termed the proposed annual load.  This particular load level is the percent reduction required by the TMDL regulatory mandate.  This computation can also be developed on a field basis within each subbasin.  Using the Cub River subbasins (and Cub River mouth as the receptor) and field data as an example, then,
% Reduction Required by TMDL = Target Delivered Load to Cub River Mouth =



Total Load – (Target Delivered Load to Cutler Reservoir/ 100)  X



Total Load to Cub River mouth),

using,
Target Delivered Load to Cutler Reservoir = Delivered Total Load to Cutler Reservoir  -  (Proposed Annual Load To Cutler /100)  X 

Total Delivered Load to Cutler Reservoir.

Trading credits are computed as annual load reductions and are dependent on the particular receptor point used as the point of measure of the TMDL limitation.  Therefore trading credits as related to the Cutler Reservoir receptor point are computed as:

Cutler Reservoir Trading Credits = (Targeted Delivered Load to Cutler Reservoir) -


(BMP Adjusted Delivered Load to Cutler Reservoir


= Annual Load Reduction.

Similarly, the trading credits for annual load reductions that are dependent on the Cub River mouth as the receptor point are computed as,

Cub River Mouth Trading Credits = 

(Targeted Delivered Load to Cub River Mouth)  - 

(BMP Adjusted Delivered load to Cub River Mouth)

= Annual Load Reduction.

Therefore the database developed using the water quality modeling and GIS field identification tools enables one to derive the credits that are available for trading, given  the TMDL regulation on proposed load.   The proposed load can also be used to derive discharge allowances.  So the database tool can be used to develop a field information base for two major directions of trading and alternative plans for trading within these two trading frameworks.   It can also be used for developing the nonpoint discharger information should an association with a group permit under the NPDES system be proposed to be implemented within the focus trading area, or any other form of cap-and –trade framework.
4.0   Determining Possible Trade Patterns within and among subbasins
Step 2: Identify possible trade patterns.
The next step in the process of initiating a viable trading framework is to identify possible trading patterns that are present in the computed deliver ration, targeted delivered load, and load reduction information in using the Bear River data base.  To date some limited investigation of the patterns has been completed, particularly for the subbasins within the Cub River drainage area which is reported earlier in Appendices 8.3 and 8.6.  The results of the identification process reported to date in these appendices suggests that both potential point-point source and point-nonpoint source trading opportunities exist.  There are cost differences between discharge sources depending on the particular BMP that is adopted by nonpoint discharge sources and the effectiveness of the BMPs.  There certainly is a rather large cost difference between treatment plant technology used to reduce point source phosphorus loads and the costs of control of nonpoint discharge sources.  These results suggest that trading certainly could be viable in the trading of credits if one could assume the credits are stable from year to year.  Furthermore, if trading in credits appears to be feasible then the trading in allowances is as well, since the allowance is the proposed load limitation that is used in eventually computing the annual reduced load or credit.  
Certainly further investigation of possible trade patterns using the information from the Bear River Database is merited.  As pointed out above the information in the database needs to be used to develop further calculation using actual field phosphorus loads that have been derived in a more detailed coverage of the subbasins within the focus trading area and identification of favorable trading conditions.   Currently the data are now being used in an empirical version of the cooperative sharing model approach developed by Caplan and Sasaki (see Appendix 8.5) to derive incentive-based coalitions that exist and that are derived out of the field load information.  Alternative BMP effectiveness information is also being investigated along with this approach to determining if there are viable coalitions that result from the field load data that has been produced to this point.  There is considerable uncertainty about certain BMPs and there effectiveness in reducing phosphorus loads as pointed out earlier in Appendix 8.4.  

Trading patterns between parties within the Little Bear River subbasins and the Main Stem of the Bear River and/or the Cub River drainage area have yet to be identified using the information from the Bear River database.  Ongoing investigation of the feasibility of these types of trading patterns and whether they could be viable in either an action to incorporate them in a permitted system whereby a trading area point source finances the BMP implementation or general inclusion of nonpoint source dischargers in a trading program is still in process. 
5.0   The Process of Determining the Trading Strategy
Step 3: Identify the viable trading strategy
A comparison of trading strategies was completed and reported in Appendix 8.7.  The pros and cons were also reviewed in an earlier summary introduction to this appendix.  The serious question that needs to be asked by the regulator and other stakeholders that have interest in water quality in the Bear River Watershed is, “will the nonpoint source dischargers be incorporated into the phosphorus reduction process and at what cost?  How do the stakeholders answer that question?   They need information and information has been generated in this study to help in determining the strategy to go forward.  There is more information on possible trading coalitions that is forthcoming as explained above. Limited water quality trading is in existence with the possible exceptions of then nitrogen reduction program in the Neuse River project in North Carolina (cited earlier in Appendix 8.7), some one-time exchange arrangements in the Lower Minnesota area(cited earlier), and the nitrogen credit exchange program in Connecticut ( Connecticut Department of Environmental Protection, 2001, 2005).
One has to ask the question of why such limited trading in order to reduce nutrient loads. What is apparently being observed in many startup trading initiatives is that there is no basis of demand for the credits that can be shown to exist and preliminarily credits equating to computed annual reductions in phosphorus in the Bear River Watershed have been shown in this present study have been shown to exist.  But what is being observed in most initiatives is that weak and rarely enforced discharge restrictions prevail and there is little cost for noncompliance.  So there is little interest in purchasing the credits and thus little incentive to supply the credits.  
Strategies to restore incentives then have to focus on these demand and supply issues and the internal incentives that are derived within trading systems that induce supply and attention on the part of dischargers in lowering the costs of the phosphorus reductions that need to be made.  Interest also has to be turned to the cost of not complying in order to get the attention and focus of particularly nonpoint dischargers into finding low cost means of phosphorus reduction to get the reductions needed to be in compliance with the TMDL mandate.  This would seem to suggest that nonpoint sources be somehow brought into the regulatory picture and there are a couple of approaches that can be used to do just that and work with the CWA provisions as reported in Appendix 8.7 which covered alternative trading strategies.  One way is to bring these sources in under the permitting umbrella through the TMDL, and financing by the point sources, and another approach is to bring them into the TMDL and permitting system through an association and group permit operation. It also appears that trading in allowances may put teeth into the regulations and allow for source discretion on control technology/BMP implementation which provides incentives to comply and at the same time seek lower cost nutrient control that is targeted to specific production processes as long as certain effectiveness levels are attained.  
It is suggested that the regulator be put in charge of the water quality regulation that is imposed by the TMDL.  Then establishing a phosphorus trading framework should be viewed as a step process involving the following:
· The establishment of an overall cap on phosphorus discharges and this would seem to imply, with the exception of working with CWA exemptions which in fact can be changed using the broad latitude of regulatory powers of the states, that a fully capped system should be applied. 

· The allocation of at least a portion of the cap as allowances to a set of dischargers if not the implementations of a complete allowance trading framework.

· Make use of the differences in discharge reduction costs.  This involves allowing each source to meet their allowance by reducing discharge or by purchasing allowances (or in the case of partial allowance programs , purchase of credits from suppliers of credits who derive the credits by reducing discharges below allowances).
Typically, the terms that actually govern a trading program are developed outside the NPDES process and they can be reflected in the permit at the permitting juncture.  The Environmental Protection Agency water quality trading policy actually does describe several mechanisms for implementing trading through the NPDES permits.  One such framework implies the discharger association under a group permit where the NPDES is converted to the group discharge limit under which the association has to comply with the mandated nutrient discharge limitations imposed by the TMDL.  The regulator, or combination of state regulators in the case of the Bear River Watershed, should make agreements that sufficiently incorporate details that lead with some detail of certainty that agreements provide incentive to meet the overall water quality standard.  The information developed in the Bear River Database should be of help in developing these agreements or indicating the loop-holes associated with certain rather loosely enforceable agreements. 
Obviously, there should be a thorough review of the Environmental Protection Agency’s Water Quality Trading Toolkit for Permit Writers which can viewed along with its many appendices at http://www.epa.gov/waterqualitytrading/WQTToolkit.html.  This is an August, 2007 publication as well under the EPA number of EPA-833-R-07-004.  Appendix B to this toolkit should also be reviewed and it contains the Environmental Protection Agency 2003 National Water Quality Trading Policy.  All state permitting and trading documents should be reviewed as well.  
6.0   The Permitting Process
Step 4:   Write the permits that initiate trading depending on trading strategy adopted.

This section does not go into the detail of the permit writing.  This process is better understood by the regulating agency.  What is covered here, however, are some of the elements that need to be considered in the process of writing in the trading of credits or allowances into permits, and the documentation that describes the trading agreement which structures the particular trading strategy.

A review of the Water Quality Fact Sheet is an important initial action that needs to take place prior to setting up the permitting system and writing trading agreements which put in place the structure of the trading strategy.  There are important reviews of information for alternative trading initiatives that are provided.  For example, one can find the review of the information needed for the trading agreements associated with the Neuse River trading project which may turn out to be a model to follow if nonpoint sources are brought into the regulatory structure in the Bear River case.   There are other discussions of information and the idea of actually developing a fact sheet that is a document of the basic information guiding the trade agreement and it language is an important guidance piece that probably should coupled with any agreement.  Such a fact sheet becomes the basis for permitting and drawing up trading agreements.  The outline and components of the fact sheet are found in Appendix B of the Water Quality Trading Toolkit for Permit Writers and it can be found online at http://www.epa.gov/npdes/pubs/wqtradingtoolkit_app_a_case_studies.pdf.  Of course, the state regulators may have a similar document that backs up and provides the basis for any permitting that is contracted.  These documents provide the information on “what it is that you need to know” for all parties to any agreement, including the regulator.
Short summaries of what needs to be considered in the permit writing and trading agreements are given below for basic alternative cases of trading.  More detailed coverage of these processes are given in state regulation documents and by reviewing the Water Quality Trading Toolkit and the National Water Quality Policy guidelines.
6.1   Point-to-Point source Agreements
The written trading agreement in this case should contain sufficient detail to allow the permitting authority to determine with some degree of certainty that the terms of the agreement will in fact result in the loading reductions proposed.  If credits are to be traded, then there has to be sufficient information given that would indicate the credits will be generated to satisfy the water quality requirements.  Here again, the computational tool and information from the Bear River Database could be useful in both the permitting and trading agreement writing process for agreements developed for the Bear River Watershed. 
As indicated previously, the terms of the trading agreement are typically developed outside the NPDES permit process and then can be incorporated into the permit.  The Water Quality Trading Policy document describes the mechanisms for implementing trading through the NPDES system.   State permitting systems are similar in procedure but incorporate any broader latitude that the state regulator decides to assume in developing the permit and its application to water quality trading. Special provisions can be written into the agreement as well.  Importantly, provisions for monitoring and responsibility for monitoring can and should be written into any agreement.  There should be particular detail written into the agreement under permitting that shares the responsibility for monitoring and reporting of the monitoring. All parties to the agreement and their role in the agreement and carrying out the trading strategy should be written into the trading agreement.  
There should be definitions included in any fact sheet that documents the basis for the trading strategy and the agreements that carry out the strategy. These definitions include the TMDL mandates of load reduction and where they are to be measured (receptor points), water quality–based discharge limitations, the existing technology-based effluent limitations, current and proposed flows at waste water treatment facilities, wasteload allocation and other important definitions that will be referred to as the permit and effluent reductions are enforced.  
NPDES permits that authorize water quality trading do not differ in great extent from the typical NPDES permit.  These agreements require the same structure, analysis, basis and justification for the permitting to meet the water quality standard as the typical permit. The permits have the same components such as the cover page, effluent limitations, monitoring and reporting requirements and schedule, any special conditions or provisions, and the provisions of the standard.  Each NPDES permit is coupled with a permit fact sheet. At a minimum, the fact sheet is to explain any trading provisions in the permit and explains the strategy of the trading.  Explanations of the minimum control level and trading limit should be in the fact sheet.  Detailed specifications and division of monitoring procedures and accountability may be written into the agreement under the permit that is written and issued.  This may be of great importance in initiating any trading activity in the Bear River Watershed.  A review of the such detail that could be written into the permit and trading provisions associated with the permit can be found by reviewing the TOOLKIT.
In this particular trading case and where credits are to be traded, permits for credit buyers should include both the baseline (the proposed load target or what is generally defined as the water quality base effluent limitations or WQBEL).  This would be the case for trading in allowances as well but may include other information that focuses on net allowance provisions and the fact that extended allowances would not be issued in cases involving emergencies or planning for growth.   There have to be definitions of the discharge limits that the buyer would have to meet through treatment when not trading and a minimum control level that must be achieved through treatment when actually trading. The permit should also include the load level to be offset through credit purchases when trading takes place.  This latter could be the technology-based effluent limit (or TBEL).   There is language that could be used to specify these identified limits above in the TOOKIT.
When a credit seller is able to reduce its discharge below its most stringent effluent limitation, credits are generated.  The quantity of credits that any given seller actually can sell depends on the forces the market to equate sellers with demand from buyers and the treatment requirements placed on the buyers.  A seller’s permit will include both the most stringent discharge limitation that would apply without trading and then a trading limit. The seller then chooses the control level using a treatment technology or even the implementation of a BMP.  Discretion over the choice of treatment technology or BMP is advised if the trading strategy is to allow waste control flexibility and provide incentives to find lower abatement costs that may also be specific to the point source’s influent load complex and production processes that cause the specific influent load.  

The identification of the nutrient form, units of measure, flow and timing considerations should all be identified in the permit along with the trading specifications listed above.  The regulator should ensure that the trading program and agreement are consistent in terms of the form.  Equivalent ratios may have to be worked out if the form that moves into trades changes or gets mixed.   This investigation has only been targeting the total phosphorus form, but in actuality there could be mixed forms of effluent regulation and permitting.  

Consistent reconciliation periods are also essential in trading between point sources.   In trading in credits, the buyer’s permit limits for the traded nutrient and the credit seller’s permit limits should have the same units and averaging period.  Since both sets of limits are designed to address the same water quality problem, both should use the averaging period and units that bring about efficiency in producing the needed phosphorus reductions.  This consistency also simplifies the reconciliation of credit purchases and sales. 

Anti-backsliding refers to a CWA provision that prohibits the removal, reissuance, or modification of an existing NPDES permit that contains WQBEL’s , permit conditions, or standards that are less stringent than those established in the previous permit cycle.  Exceptions to this general provision are provided in the CWA provision through the interpretation of section 402(o)(1) to allow for less stringent effluent limitations if either an exception under section 402(o)(2), or, for WQBEL’s, the requirements of section 303(d)(4) are met.  If these exceptions come to play in the permitting system, then the “ratcheting down” rulings can develop into disincentives to innovation in phosphorus reduction when applied to the discharge sources, either point sources being presently discussed or to nonpoint sources that need incentives to implement BMPs that are continually being more efficient at reducing phosphorus loading.  This kind of exception interpretation works the same negative incentive effects if in the case of trading allowances, extended allowances are offered in the trading strategy and written into the permit and trading agreement of the permit.    
There are special considerations that have to be considered in the case of trading between a multiplicity of point sources such as in an association or agreements between treatment plant facility operators.   The agreements and ground rules have to be carefully crafted.  A review of the general provisions and detailed specifics can be made of the TOOLKIT to get a sense of the ground rules in these cases. 
6.2   Point Source-Nonpoint Source Trading

If the answer as to whether the nonpoint source dischargers should be brought in under the regulation umbrella is affirmative, then there are certain specifics that need to be written into permits and trading agreements associated with the permits that extend to nonpoint source commitments.  The big issue in permitting and extending to the nonpoint sources is the quantification of nonpoint source loads and then developing measures of the credits.  This issue was anticipated in the Targeted Watershed Study and is the reason that extensive water quality modeling, GIS identification of field level data including location by subbasin and then the derivation of the field level total phosphorus loading.   These data have now been generated and are included in the Bear River database.  
The issue that remains is the uncertainty in the effectiveness of BMPs that can be used to reduce the nonpoint phosphorus loads that have been derived to this point.  The effectiveness and effectiveness uncertainty will be the drivers of the potential credits that the nonpoint sources, as sellers, can generate as well as the drivers of the targeted load that reaches any specified receptor point.   Therefore the nonpoint sources need information on BMP implementation, the potential of certain BMPs, and the costs of the installation and operation of the BMPs that could be used in the case of the Bear River setting.  
Earlier (Appendices 8.3, 8.4, 8.7 and introductory discussion in this present appendix) it was suggested that personnel from the regulating agency and/or other stakeholder work with the nonpoint sources that have been identified to provide BMP effectiveness information, operation and cost information.   The Bear River database information can be used to run several BMP effectiveness and cost situations and conditions to provide information to the nonpoint sources.  NRCS information on BMPs can also be shared with these dischargers and coupled with the computational tools developed in this study various cases and conditions can be analyzed.   Some of this effort has already been started by the regulating agency in Utah and the Utah Agricultural Conservation District representatives in the watershed area.  It is recommended that the effort receive greater attention and intensity so that trading can be initiated.  

Some of the potential issues that have to be considered that are dependent on BMP use include the lag time between BMP installation and phosphorus reduction efficiency, when and whether a BMPs credit-generating or target load generating capacity expires, adjustment or accounting for BMP effectiveness uncertainty, and monitoring of BMP performance. The Environmental Protection Agency’s (EPA) trading policy recommends that states establish methods to account for greater uncertainties in estimates of nonpoint source loads and reduction.   A review of Appendix B of the trading policy guidelines will provide an outline of these concerns and some approaches that can be used in monitoring and testing effectiveness.   Similarly, the EPA’s Monitoring Guidance for Determining Effectiveness of Nonpoint Source Controls provides guidance on the design of water quality monitoring programs to assess both impacts from nonpoint sources and effectiveness of control practices and management measures.   NRCS information can also be used to test management practices and BMP effectiveness.  

Uncertainty ratios (uncertainty ratio being a type of trading ratio) can be incorporated with the use of the Bear River Database in order to assess the impact of nonpoint load uncertainty on the operation of a point source-nonpoint source market in the Bear River region.  Uncertainty ratios that have been applied in other trading initiatives have ranged from 2:1 upwards to 5:1.  Application of an uncertainty ratio of 2: 1 means that a point source purchases up to 2 units of phosphorus reduction from a nonpoint source in order to ensure that the point source’s single unit of discharge is covered.  The main impact of the application of an uncertainty ratio in the trading process is that the effective price of nonpoint credits that are generated is increased thus decreasing the incentive for the point source to rely on nonpoint credits to cover discharge.  The work of Hennessy and Feng (2008) and Horan and Shortle (2005) reflect this uncertainty concern as it is related to weather variability and particularly rainfall variability and nitrogen discharge, but not phosphorus loading.  
The delivery ratios and the field loads in the study have been developed by season and used a 15-year data series from which the ratios were developed.   This is particularly the case for the data generated in the Cub River and Main Stem of the Bear River. These ratios then reflect the wet and dry weather patterns over those years and correct some of the uncertainty that may be embedded in the management practices as applied to the identified fields and the loads that reflect the influence of weather variability over those years.  Of course more could be done to describe and project the distribution of the loads and the delivery ratios such as Monte Carlo analysis and this type of analysis may be undertaking in future research.   Field load data and delivery ratios for the Little Bear Rivers reflects less history of weather patterns and mainly is related to three rather dry years in the watershed.  So uncertainty is more of an issue in the use of these data.  There is still uncertainty in the management practice of the operation of BMPs that is inherent in the BMP effectiveness assumptions applied to derive targeted (baseline) loads and credits from annual load reductions.  

The nonpoint source, as supplier of credits, has to meet the specified baseline before trading in credits can occur.  Baseline is defined as the pollutant control requirements that apply to a buyer and seller in the absence of trading.   Upon meeting the baseline load, the seller can then generate credits. There may be margin of safety that apply to the baseline as applied to the nonpoint source discharger that require a nonpoint seller to implement controls beyond the baseline before generating credits.   These baseline and credit generation issues have to be incorporated into the trading agreements and be part of permitting.  There are difficulties that are encountered in the establishment of baseline or proposed loads for the nonpoint dischargers.  Furthermore, the permitting authority may not have part in establishing the baseline loads of the many nonpoint sources, the permit writer should be aware of the issues associated with nonpoint load considerations and how they impact the trading provisions in permits and how the permits are used to initiate trading between the permitted point source entities and the nonpoint sources.  To be reliable, the trading program that carries out the control strategy should use the maximum amount of verifiable information on the loads in the watershed, such as the information in the TMDL, and in particular the loading analysis and projection that is now part of the Bear River database using the field data in this database.  
The load allocation mandated under TMDL provisions defines the nonpoint source load reductions necessary to achieve the water quality standard.   In fact the TMDL may specify a load allocation for an individual nonpoint source or for a category of nonpoint source dischargers in a watershed.  This specification is a good way to bring the nonpoint dischargers under water quality regulation to meet a standard.    If the TMDL establishes an aggregate load allocation for a category of nonpoint sources in a watershed or particular tributary to a watershed, the watershed stakeholders, including the permitting authority (the regulating agency), need to make decisions on how to distribute the aggregate load allocation.  Again, information is needed on the set of loads generated from the Bear River database that can efficiently be brought into the trading program in order to make the necessary phosphorus reductions to meet the TMDL load allocation.   Referring back to previous suggestion, this is the basis for recommending that the regulator or some form of stakeholder agency using the database information and go out the nonpoint dischargers and determine those loads that can be reduced with minimal cost in order to meet the TMDL provisions.   
The EPA’s trading policy indicates that where a TMDL is in place, the load allocation of the TMDL serves as the threshold for nonpoint sources to generate credits.  This does not mean that EPA requires all nonpoint sources in a watershed to meet an aggregate load allocation for a single nonpoint source to participate in the trading program chosen.  The requirement is that all nonpoint sources participating in trading under TMDL provisions make Phosphorus reductions consistent with the load allocation specified in the TMDL prior to being able to generate credits.  This ensures that phosphorus reductions advance in order to meet the standard.  The states, however, have flexibility to set other appropriate baseline levels, and in fact can require all nonpoint sources to meet the baseline before participating in any trading program that is initiated. 
In Idaho for example, the DEQ apparently designates the nonpoint source baseline year which, in the Lower Boise River Basin, is 1996, but waiting further information on a pending TMDL.  Each nonpoint source then is to calculate the baseline load for the baseline year and then uses the baseline so calculated to determine the eligibility of reductions which are to serve as credits for trading.  So this pattern of action shows that in the Lower Boise case if a nonpoint source adopts a BMP in a year after 1996, then the source has generated eligible credits. A BMP adopted in a year prior to 1996 would not be eligible in generating credits.  Nonpoint sources in Idaho are required to use a list estimating equation for particular BMPs to calculate baseline loads.   This equation used incorporates the U.S. Department of Agriculture Surface Irrigation Soil Loss equation. (see the Ross & Associates Report, 2000 and 2204, prepared for the Idaho Division of Environmental Quality). 

It is not feasible for a nonpoint source to achieve 100 percent control of its runoff into a water body.   So some analysis has to be completed to estimate the maximum amount of runoff that can actually be controlled.   The difference between this estimate and the baseline equals the maximum load reduction that the nonpoint source can achieve.  These calculations have to be considered in the initiation of a watershed trading program.  The calculations indicate that credits being purchased actually result in phosphorus reductions.  The trading program can calculate the maximum tradable nonpoint source load reduction for a trading area or watershed.  The trading area’s maximum tradable nonpoint source load reduction is calculated by:

· first determining the maximum feasible implementation of BMPs (uniform or mixed in application and management);
· then estimation of the reduction from that level of BMP adoption on the basis of watershed modeling, published BMP effectiveness information or professional judgment; and

· then finding the difference between the maximum loadings reduction and the aggregate baseline for all generated credits (for all sellers).

The calculation can be done for the individual farm as well.   The information and data developed in the Bear River Database will be of help in these calculations since field data and farm identifications can be made for the most part from the data contained in the database.   

6.3   Credit Exchanges
The point source may buy nonpoint source credits either by directly contracting with the nonpoint source discharger or many such dischargers or by buying from an association of nonpoint discharges organized nonpoint source credit exchange.   The exchange holds credits which represents approved reductions by the nonpoint sources who have implemented effective BMPs.   These exchanges can be a broker-facilitated exchange whereby a broker the broker brings the point and nonpoint sources together in the trading program that is adopted, or they can be organized as a central exchange where the point sources deal with a central agency or board such as an nonpoint association board in order to buy credits.  The central credit exchange model could also be organized by a third party who buys credits from nonpoint sources to sell to point sources.  
There can be considerable transactions costs involved in getting the trading partners together and, as a result, there is need for some form of a credit exchange, particularly if there is some distance between the point sources and the nonpoint dischargers.  The administration of such exchanges can be by a state agency, and local government entity, soil and water conservation districts or private third parties.  The credit exchange can assume other functions in addition to the facilitation of the exchange of credits depending on the needs of the stakeholders it is designed to serve.  These additional functions may include the advancing of water quality standards, credit approval and determination of eligibility of sources for creating credits and buying credits, establishing credit prices and the basis behind the prices, verification functions and other functions.  
Many of the same issues in establishing trading in the point source-nonpoint context summarized in section 6.2 above are similar issues in the operation of an exchange.  However, other responsibilities and accountability functions can be assigned to the exchange and of course there would be administration costs.   The advantage of handing off some or all of the administration of the point-nonpoint trading program is that primary responsibility for resolving credit generation issues and perhaps the monitoring issues. If the trading program involves allowances, then a more streamlined functioning of the trading program is likely to occur, and the issues that remain in verification of are the measurement of what the nonpoint source targeted or allocated load will be and how that varies over the watershed amongst nonpoint sources particularly but also how this varies over point sources.  
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