Attachment A – Scope of Work

Introduction 

The Western Regional Air Partnership (WRAP) has developed an emissions reductions strategy to improve visibility in the 16 mandatory Class I areas of the Colorado Plateau.  The strategy employs a backstop trading program to ensure the emission milestones if the targeted reductions are not voluntarily achieved.  

Under Section 51.309 of the regional haze regulations of July 1, 1999, the nine states and 211 tribal areas of the Grand Canyon Transport Visibility Region may develop State/Tribal Implementation Plans in accordance with WRAP plans.  Alternatively, the states and tribal areas may select to withdraw from the backstop trading program and fulfill regional haze requirements through Section 51.308. 

Recognizing that some states/tribal areas may not participate in the trading program, WRAP is interested in analyzing the critical mass for participation in the backstop trading program.  WRAP is primarily interested in examining six different market-trading scenarios, in which different combinations of states and tribes participate in the SO2 trading program.  However, WRAP would like to use the six scenarios to develop some understanding of the importance of each individual state and tribe in the functioning of the SO2 trading program.  

For the purposes of this analysis, WRAP is seeking to examine the issue of which states are critical to an SO2 trading program only in the context of the level of potential cost savings from a trading program relative to a command-and-control approach.  In this study, the projected cost saving for the states and tribes will be examined under alternative participation scenarios and will reflect changes in compliance cost for sources located within the state or tribe.  Additionally, the scope of this analysis does not include any assessment of compliance (such as transaction costs, program administration cost, etc.) that may affect functioning of trading program such that it does not realize the projected cost savings.  WRAP would also like to supplement the estimates of potential cost savings with an assessment of “wealth distribution impacts” from allowance allocations under the different participation scenarios.  By “wealth distribution impacts” the Contractor acknowledges that the WRAP wishes to understand how the net allowance position of all sources located within the state or tribe translates into additional cost (from allowance purchases) or revenues (through allowance sales). 

In addition to estimates of cost saving from a trading program, WRAP wishes to understand changes in the source-by-source distribution of SO2 emissions resulting from the different participation scenarios.

Approach 

WRAP’s scope of work requires that the Contractor determine the critical mass needed for a SO2 trading market.  It is understood that WRAP has defined critical mass strictly in the context of potential cost savings, i.e., changes in compliance cost resulting from a trading program relative to a command-and-control approach.  Potential cost savings, for the purposes of this analysis, describes the compliance cost of facilities in question and does not relate to who ultimately bears the cost (i.e., electricity consumers).  In identifying and explaining which state/tribe or combination of states/tribes are critical to the trading program, as required in the scope of work, the Contractor will analyze and explain how the different market trading scenarios identified by WRAP affect the level of projected potential cost savings.  For each state, tribe, and cumulatively for the GCVTC region, the Contractor will rank the projected potential cost savings under each of the six different trading scenarios.  

The analysis does not need to evaluate how the potential cost savings fare against program administration costs that are likely under each of the different trading scenarios.  Furthermore, this scope does not include an exhaustive analysis of market factors such as transaction costs and other barriers to trading that are likely to affect the realization of potential cost savings.  However, in the discussion of how uncertainty may affect the analytical outcome, the Contractor will highlight key market factors and program administration cost issues that will be important for a regional SO2 trading program. 

For any state or tribe, the projected cost saving from a trading program depends not only on its participation, but also on the participation of other states/tribes.  A complete analysis, therefore, would require modeling every possible combination of states and tribes in a trading program.  In order to pare down the number of scenarios and keep the analysis manageable, the scope of work has identified six different possible trading regimes that are most probable or of most interest.  However, WRAP seeks to use the six trading scenarios to analyze additional combination of states in the trading program.  The Contractor will use a trading scenario with full participation to develop an approximate marginal abatement cost curve that can provide a helpful measure of trading opportunities under combinations not defined by the six trading scenarios.  The approximate marginal abatement captures only existing reduction cost opportunities and does not account for changes to distribution of abatement costs that might occur if a different combination state/tribes engage in the trading program.

In the scope of work, WRAP seeks to supplement analysis of potential cost savings with “wealth distribution impacts” resulting from allowance allocation under each of the six trading scenarios.  The term “wealth distribution impacts” means the analysis of how states and tribes fare under the allocation of allowance in the trading program.  For this, the Contractor proposes to estimate for each of the six trading programs the monetary value associated with the net allowance position of each state and tribe in the program.  This will be based on the net allowance position (i.e., emissions – allocations) of all sources within the state or tribe.  It is not the objective of this analysis to describe how the revenues (from sales) or cost (from purchases) of allowance filters through the economy and who ultimately bears the cost or revenue.          

The Contractor proposes to use the analytical framework of the Integrated Planning Model® (IPM) for this analysis.  IPM® is a linear programming model that simulates economic activity in the electric generation sector and includes generation units; combined heat and power units; and industrial, commercial and institutional boilers. The ownership structure of a facility does affect the modeling, since IPM® models deregulated wholesale electric markets and not retail markets.  Non-utility electric generation facilities are treated exactly as any other generation facility; i.e., the model does not differentiate between regulated and merchant facilities.  Similarly, the model does not make a distinction between regulated or merchant co-generation or steam facilities.  The IPM® model structure used for previous WRAP/MTF economic analysis did not simulate changes in output from process sources (i.e., non electric, non-steam, non-co-generation facilities) but assumes that they are held fixed to historic levels.  However, the framework models interactions of process sources in emission trading markets where some process sources may choose to install controls and sell allowances depending on their control costs relative to the price of permits as determined by the model

The IPM® modeling framework is particularly well suited to examining the impacts of market-based and command-and-control environmental regulations.  It was previously used by WRAP/MTF in analyzing the regional economic impacts of SO2 reductions in the GCTVC region and is currently being used by AP2 Forum for analyzing the impact of meeting GCTVC 10/20 renewable energy goals.  Previous economic analysis by the WRAP/MTF used IPM® to model trading and command-and-control scenarios very similar to the ones identified in this scope of work.

For this analysis, the Contractor intends to build upon the previous work for WRAP/MTF
.  The existing analytical structure in the MTF economic analysis is suited to analyzing both command-and-control and trading options in the GCVTC region.  It can be adapted to provide state/tribal level estimates of cost savings, emission changes and allowance revenue impacts from trading. The Contractor will not reexamine or update the Economic Analysis study performed for the MTF. Specifically, the scope does not include any reevaluation or review of assumptions or inputs. The inputs and assumptions are documented in “Regional Economic Impacts of Implementing a Regional SO2 Emissions Cap,” September 2000.  The starting point of the power system and environmental modeling for the MTF/WRAP September 2001 study was a dataset developed by EPA for its regulatory analysis process.  These assumptions, documented in “Analyzing Electric Power Generation Under the CAAA”, developed by the U.S. EPA, can be found at http://www.epa.gov/capi/ipm/epwr398.zip.  The WRAP/MTF made selected adjustments to adapt the EPA data and assumptions for analysis of regional SO2 trading program and command-and-control scenario.  Such adjustments along with assumptions on electric and steam demand, BART sources, control options and costs under command-and-control and trading, fuel prices, and technology cost and performance are described in the WRAP/MTF report identified above. 

The remainder of this section details the analytical framework and tasks necessary for the scope outlined by WRAP.  There are two broad tasks consisting of (1) Modeling and Analysis and (2) Documentation and Report. 

Task 1: Modeling and Analysis

The purpose of this task is to estimate state and tribal level cost savings, emission changes and allowance revenue impacts from six different SO2 trading programs relative to a command-and-control reference scenario. In each of the trading scenarios, a state not participating in the regional cap-and-trade program maintains the command-and-control requirements of the reference scenario. Table I below describes the six different trading participation scenarios identified in the scope of work. 
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The command-and-control reference scenario reflects the BART reduction requirements where all BART eligible sources in the GCVTC region are required to install pollution control.  This reference scenario is similar to the command-and-control scenario under the WRAP/MTF economic analysis.  MTF identified the list of BART eligible sources along with source-by-source control options for the WRAP/MTF economic analysis.
  Any changes to these assumptions will require the Contractor to regenerate model input files for model runs and result in inconsistent results with the WRAP/MTF economic analysis report.  Consequently for efficiency, in this proposal the Contractor has not made any provisions for changes to the BART eligible sources and/or the associated control requirement. 

Prior to modeling the trading scenarios, WRAP/MTF must define an emissions cap for each of the trading scenarios described in the table above.  The emissions cap will specify the emissions that states and tribes participating in the trading program cannot exceed.  These emission caps will be based on the state opt-out table developed in the Annex and will reflect the milestones for only those states and tribes participating in the trading program.  Sources in states and tribal areas within the trading program will be allowed to trade amongst themselves, while sources in the remaining states will need to maintain command-and-control requirements of the reference scenario. 

State and tribal level cost savings from trading will be calculated as the changes in production cost (consisting of capital, fuel, operation and maintenance cost) between each of the trading scenarios and the reference command-and-control case.  Under the trading program, states/tribes not participating in the trading program may still experience cost changes (positive or negative) relative to the reference case due primarily to changes in fuel prices. 

It is important to note that the analysis does not compare cost savings from trading relative to a command-and-control under equivalent milestones.  Ideally, the cost savings from a trading program are assessed by comparing the compliance cost under trading against the compliance cost of command-and-control that yields identical emissions reductions.  However, in this analysis the emissions caps for participating states in each of the trading scenarios will be developed from the state opt-out table of the Annex and not from the reductions achieved under the reference command and control case.  To the extent that the reductions envisioned under the state opt-out table differ from the reductions achieved in the reference case, the emissions resulting from the various trading and reference scenarios will not be identical. 

The Contractor recognizes that the baseline emissions under the Annex are different from the IPM® based WRAP/MTF economic analysis.  The differences in baseline emissions result from differing assumptions on coal unit capacity factors, fuel use and demand growth between the Annex and the WRAP/MTF economic analysis.  Because the Annex based milestones will be applied in the modeling, the Annex baseline should ideally be used in the modeling.  However, the baseline differences are unlikely to detract meaningfully from the objective of this analysis.  The primary driver of cost savings resulting from trading is the distribution of reduction costs across control options.  For example, a trading program does not realize any savings if all controls options have the same per-unit cost of reduction.  The difference in baseline emissions, therefore, does not preclude use of the IPM® based WRAP/MTF economic analysis so long as the differences do not represent a different ordering of available reduction cost options.  The Work does not include an effort to calibrate the emission baseline of WRAP/MTF against the Annex baselines. 

In view of the emission baseline difference between the Annex and WRAP/MTF economic analysis, the Contractor proposes to adjust the Annex milestone for modeling in order to reflect the targeted stringency of the Annex.  In other words, the Contractor proposes to derive a percent from baseline (instead of absolute tons) for the state opt-out table.  The Contractor will apply the percent reduction to WRAP/MTF economic analysis baseline to derive a state-opt out table that will be used to derive the emission caps for each of the six trading scenarios. 

In this analysis, WRAP/MTF is interested in supplementing estimates of potential cost savings for the six trading scenarios identified in Table I with an understanding of how the potential cost savings might appear in other combinations of the trading program.  For this purpose, the Contractor will use Trading Scenario 1 to develop an approximate marginal-abatement cost curve that can provide information as to whether sources in a state/tribe could save by engaging in the trading program.  This approximate marginal-abatement cost curve will be defined for each state/tribe participating in the trading program under Trading Scenario 1, i.e. AZ, NM, UT, CO, OR, WY, Navajo Nation, Uintah Ouray Reservation and Wind River Reservation and for a representative trading year.  The marginal-abatement cost curve will be an approximation because it will be developed using the results of Trading Scenario 1.  Nonetheless, it will provide a helpful measure in trying to assess whether there is trading potential for a state/tribe under the program. 

Under this task, the Contractor will use the IPM® results to generate source-by-source emissions for the electric generation facilities under each of the scenarios.  The Contractor will also quantify emissions for non-electric generation sources (i.e. industrial, commercial, institutional boilers; process sources) that engage controls because of the trading program.  For process sources, only emissions data at the IAS category level will be provided, since WRAP/MTF has more efficiently parsed emissions to the underlying individual sources.

The Contractor will also use the IPM® results to evaluate state/tribes-by-state/tribes allowance allocation impacts for each of the trading scenarios.  The Contractor proposes to estimate for each state and tribe the allowance revenue impacts by multiplying the aggregate net allowance position of all sources within the state or tribe with the projected allowance price.  The net allowance position is simply the difference between allowance allocation and emissions.  This monetary value of the net allowance position describes the opportunity cost of all sources in a state or tribe and does not highlight how or who realizes that value.  For each of the trading program, the allocation to each state must be identified by WRAP/MTF and must sum up to the emissions cap of the trading scenario. 

The WRAP/MTF scope discusses 211 tribal areas but modeling such detail is not manageable.  Furthermore, IPM® modeling requires distinction of tribal areas only when a tribe contains at least one affected source.  Based on the scenarios described in the RFP, only three tribes (Navajo Nation, Uintah Ouray Reservation and Wind River Reservation) contain affected sources.  Consequently, in IPM® modeling the Contractor will include these three tribes based on facilities located within these tribal areas.  For allowance allocation impact analysis, any tribal that receives some allowances will have a revenue impact under the trading program.  The Contractor will work with WRAP/MTF to find a definition of tribal areas that will be useful and manageable for the revenue analysis. 

For the reference and each of the trading scenarios listed in Table I above, the Contractor will provide WRAP/MTF with:

· Number of affected sources and projected SO2 emissions in model run years 2013 and 2018,

· For each state and tribe with affected sources and for each trading scenario, changes in total annualized cost (capital, fuel, operation & maintenance) relative to the reference command and control scenario for model run years 2013 and 2018, 

· Source, state and tribal level SO2 emission changes between each of the trading and reference scenario for model run years 2013 and 2018, and

· State and tribal area level value of allowance allocation impact for model run year 2018.  

This task includes an in-person presentation and discussion of the results before the WRAP/MTF.  

Task 2: Documentation and Report

The documentation and report will cover the data, assumptions, methodology and results of the analysis.  As noted above, much of the data and assumptions are described under the MTF economic analysis provided in the Annex supporting documents.  The Contractor will integrate the data and assumptions from the MTF economic analysis into the final report as a technical appendix.  The discussions of: (1) derivation of control cost, (2) what control cost options were considered, (3) what assumptions are made in the model relative to control options available to specific units and (4) what is the baseline of data contained in IPM® as contained in the WRAP/MTF economic report and EPA documentation identified above are sufficient for purposes of this report.  For efficiency, the Contractor will not re-document these assumptions and will not include them in such a documentation effort.  For data, assumptions or methodology changes incremental to the WRAP/MTF economic analysis, the Contractor will describe, in detail, the underlying data, structure and assumptions. 

In addition to documentation, the final report will describe the methodology and results.  Under methodology, the Contractor will describe the IPM® scenarios outlined in Table I and present the milestones used in each of the trading scenarios.  Additionally, the documentation will include a discussion of the basis and methodology for any modeled adjustments to Annex milestones along with an explanation of the methods used in calculating cost, emission and allowance allocation impacts.  

Much of the report will be devoted to discussing the results of the modeling analysis, which will fully detail the state/tribal level impacts on cost, emissions and allowance allocation impacts under the different trading scenarios analyzed.  The report will contain summary tables of all deliverables listed under Task 1.  The report will also discuss and compare relative cost and reduction efficiency ($/ton) under each of the trading and reference scenario.  In identifying and explaining specific states critical to a trading program, the report will rank the potential cost saving under each of the trading scenarios.    In particular, the results will describe how the cost impacts derive from changes in state/tribal participation in the trading program. 

The scope requires the report to specifically discuss uncertainty and how those uncertainties affected the overall assessment and their impact on key findings.  As part of this discussion, the Contractor will identify key variables (such as fuel prices, control cost) and provide qualitative description of how changes in these parameters may affect the results.  In addition, the Contractor will augment the results with an overview of other factors that are likely to be important in the functioning of the allowance trading market.  

Attachment B - Schedule

Schedule and Milestones 

The  project will be completed as shown below with a presentation of draft results in early March and a final report by mid April.  The schedule below assumes a start date of January 22 and a completed analysis in approximately 10 weeks.  
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� “Regional Economic Impacts of Implementing a Regional SO2 Emissions Cap,” September 2000. 


� See  “Regional Economic Impacts of Implementing a Regional SO2 Emissions Cap,” September 2000 and “AllState6.xls”, May 12, 2000.





