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Introduction 

In 2000, the MTF commissioned ICF to complete an economic evaluation of the backstop market trading program for regional haze. In that study ICF analyzed the potential impacts of an SO2 cap and trade program on the operations of regional power markets, industrial boilers and other affected sources. Total economic impacts were projected, as well as impacts on fuel markets, electricity prices, the construction and operation of electric generating capacity and other factors. These results, developed using ICF’s Integrated Planning Model®, were used to drive a regional economic model to estimate regional economic impacts using REMI’s Policy Insight model.
This study will draw on the prior work completed for the MTF on the economic impacts of the SO2 Trading program in the nine western states (the “MTF Economic Analysis”) and the tribal areas.  Using IPM® with prior assumptions developed for and by the MTF, ICF will evaluate: 

(1) The potential impacts on the GCVTC region of meeting the 10/20 goal for renewable energy and the implications for renewable resources, 

(2) Examine the potential role of energy efficiency in regional compliance, and 

(3) Potential interactions between the renewable energy and energy efficiency efforts. 

The power sector impacts from renewable resource requirements and energy efficiency will be evaluated using ICF’s Integrated Planning Model. Tellus Institute will be retained by ICF as a subcontractor to do the primary data collection on energy efficiency measures.  A regional economic model, REMI’s Policy Insight, will be used to evaluate the larger regional economic impacts.

Approach 

The next three sections describe three phases to executing this project. The first section describes the data development for energy efficiency measures based on the recommendations of the AP2 Forum.  Tellus Institute will develop the cost, energy and peak impacts for various energy efficiency options assumed to be adopted across the region.  These energy efficiency load shape impacts will be characterized for the three western IPM modeling regions and will vary by season and over the study horizon.  Load shape impacts will be exogenously introduced into the IPM analysis of the renewable resources and energy efficiency scenarios. Finally, Phase III is the REMI analysis of the results of Phase II. 

Phase 1: Energy Efficiency Data Development

The Tellus Institute will develop all the necessary energy efficiency data working with the AP2 forum members and other interested parties, as well as by obtaining third-party data and information.  Tellus will first proceed immediately to work with AP2 members to shape the energy efficiency recommendations AP2 has identified as being of substantial interest into quantifiable options.  An “option” is defined as a bundle of technically related energy efficiency measures, for example measures addressing the same markets and end use. An option may be thought of as a potential energy efficiency program which can be characterized based on its expected incremental costs and its likely impacts on patterns of electricity consumption.

Based on feedback from AP2 members, Tellus will then sum the impact of AP2 energy efficiency recommendations into aggregate impacts on seasonal load shapes. The impacts will specify the seasonal savings in electricity generation and winter and summer peak demand that will occur as a result of energy efficiency measures. The time frame for impacts will include the five or six IPM run years used in the study. There are two seasons for this analysis: summer (May 1 through September 30) and winter (October 1 through April 30). Impacts will be developed for the California-Nevada modeling region, the Pacific Northwest modeling region, and the balance of the West to match the IPM modeling regions. We do not propose to specify state-specific load impacts. The load impact calculations will reflect explicit assumptions about estimated market penetration patterns given the implicit program delivery approach of each recommended option and the region being represented.  ICF will use the seasonal and peak load impact data aggregated by Tellus for IPM runs in Phase II of the analysis.

Tellus Institute will also develop the complete incremental capital, programmatic, and operating costs of the energy efficiency recommendations. These cost data will not be input to IPM, but will be exogenously added to the costs projected by IPM.  For example, in an IPM run simulating a RPS policy with the offline energy measures included, the total policy cost will include both the cost projected by IPM for the RPS and the total cost of energy efficiency measures.  Costs will be developed consistent with IPM reporting conventions.

The energy efficiency costs data will include the following. The total incremental equipment costs associated with installing and implementing energy efficiency options and the program costs.  Costs should include the incremental capital cost which should reflect the difference in cost between the efficient equipment and the standard equipment, incremental fixed O&M associated with the demand option, and any incremental variable O&M.  If the energy efficiency program is a retrofit option (e.g., early replacement), then the full equipment cost of the option will be included.  If it is promotion of a more efficient option at time of replacement, only the difference in cost between the efficient and standard option will be included. 
The costs associated with promoting and administering energy efficiency options should also be collected, including annual administration costs (e.g., program design, communication and marketing, measurement and verification, etc.) and any rebates or incentives. Annual administration costs include any expenditures incurred by a utility, ESCO, or state organization to promote and implement the option.  Rebates include any discounts or incentives provided to promote customer participation.   All costs data will be on an annual basis for the final run years and should reflect a state and sectoral level of disaggregation for REMI modeling.
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A strawman set of options that may be evaluated, based on the last AP2 meeting, is listed in the text box. Measures that predominately shave the peak or shift load are not included, as they will not be beneficial in reducing SO2 emissions. Because combined heat and power (CHP) is endogenously modeled in the IPM framework, it would be included only to the extent that it is believed state policies are expected to encourage CHP beyond what is expected under Business-as-Usual conditions.  All data on energy efficiency that are developed will be summarized in a simple, understandable format, for review by the AP2 forum and others.

Phase 2: IPM Analysis of Renewables and Energy Efficiency

The IPM analysis will include a series of “policy” scenarios that assume the SO2 milestones are in place and include energy efficiency and/or renewable resource options as compliance measures.  The specific cases will include an RPS/renewables-only case, an RPS/renewables and energy efficiency case, and an energy efficiency-only case.  The point of reference for these IPM analyses will be the Baseline with the SO2 Trading Program, developed under the previous economic analysis. In addition, sensitivity analyses will examine the impacts of alternative assumptions on RPS policy timing, gas prices, and renewable technologies. 

The IPM analysis will use the national model. However, renewable energy and energy efficiency programs will only be included in the nine-state GCVTC region (with renewables supply being made available from the entire western region).  Although, this analysis does not explicitly include tribal-specific modeling detail or provide tribal-based results, the availability of energy efficiency and renewable resources on tribal lands will be captured within the study’s assumptions. IPM assumptions include all generating units and industrial boilers located in tribal lands.  More detailed characterization of tribal renewable and other resources is possible within IPM; however, they have not been included due to our understanding of the schedule and budget constraints of this study. 

The detailed analyses are described below. 

· A SO2 Trading Program Reference Scenario based on the annex with the proposed milestone of 510,000 tons for 2018. Interim years will include emissions caps as outlined in the Annex.  Since the proposed milestones in the annex was developed using a baseline that is different from IPM projections, the targeted stringency of the SO2 trading program will not be entirely captured if the annex milestones are used.  Appendix II contains further discussion of this issue.
The Baseline will reflect all the assumptions included in the MTF Economic Analysis, except for the assumptions on renewable technologies.  The reference scenario will reflect the final renewable resources technology and cost assumptions decided upon by the AP2 Forum.
 Alternate gas price assumptions provided by the AP2 Forum will be used in a parallel reference (and corresponding policy) scenario.  

· “10/20” Goal Renewable Resources Policy Case with the goal of 10% of the nine-state region’s electricity demand being met by renewable resources by 2005 and 20% by 2015.  Renewable resources from any of the western states (WA, MT (excluding eastern MT), ID, OR, WY, CO, UT, NV, CA, AZ and NW) defined by NERC region WSCC will be able to satisfy the 10/20 goals.  Alternatively, we could allow the renewable resources within the nine states to meet the 10/20.  Although both approaches are possible in IPM, the former approach is preferred because of the integrated nature of the western power system.  The Reference Case will include parallel assumptions on renewable resources as the RPS case without a minimum generation requirement.  

In this scenario, the renewable resource requirements will only include the 10% goal for 2005 and the 20% goal for 2015.  This scenario will not contain any interpolation of resource requirements between 2005 and 2015.  The intermediate years will include only the requirements of the proceeding years; for example, only the 10% requirement will be specified for 2010.  Under this analytical framework, the renewable resource goal will only be satisfied in the specified year. 

· An Alternative Renewable Policy Timing Sensitivity will examine the impacts of a slower path to the 2015 goal.  The AP2 forum will define the parameters of this scenario based on the results of the previous scenario (i.e. 10/20 Goal Renewable Resources Policy Case described directly above).  The AP2 Forum will define targets for intermediate years between 2005 and 2020.  Since IPM uses a year mapping algorithm, the model will include only targets for run years.  We will work with the AP2 Forum to define an appropriate year mapping scheme, although it will be important not to deviate from the schedule used in the prior study.  

· Natural gas price sensitivity analysis will examine the potential impact on renewable penetration and costs under alternative assumptions regarding natural gas prices.  A revised reference scenario will be developed for comparison. Higher natural gas prices will lower the costs of the RPS relative to the reference case, all else equal. 

· An Energy Efficiency Only Scenario will reflect the impacts of the energy efficiency options evaluated by Tellus. The energy efficiency levels, determined exogenously, will be input to the model as seasonal energy and peak demand impacts.  Accounting for costs will also be exogenous to the modeling framework.   Energy efficiency program cost and cost projections from IPM will be added to estimate to total cost.  This scenario will include the SO2 Milestone, consistent with the reference, scenario and  renewable resources as an option without the RPS requirement.

· An Energy Efficiency and Renewable Resource Goal Scenario will combine the energy efficiency options (described directly above) with the renewable resource requirement scenario.  The choice of the renewable resource scenario (either the “10/20” Goal Renewable Resources Policy Case or the Alternative Renewable Policy Timing Sensitivity) will be made by the AP2 Forum after evaluating results from the previous renewable resource scenarios. 

· This proposed scope of work does not contain provisions for sensitivity analysis on the cost and performance of Renewable Energy Technology.   Such an analysis, however, can be performed within the context of this analytical framework and a separate scope of work will be provided should such an analysis become necessary later.

Table 1 summarizes the revised scenarios.   The Scenarios to be analyzed are shown along the left-hand column. Along the top are the underlying assumptions to the analysis. The shaded box represents the Reference Case that includes the SO2 emissions cap (equal to the appropriate milestone in each model run year).  The two columns to the right indicate the cases that will be run with alternative scenario assumptions, specifically gas prices and renewable resources characterizations. In total, 10 model runs will be performed. 

Table 1

Revised Scenarios

	          Assumptions

Case


	A. Economic Analysis Assumptions 
	B. Alternative Gas Price

	Reference Scenario
	
	

	1. Reference Scenario with Regional SO2 Cap (includes renewable resources; excludes energy efficiency)
	√
	√

	Policy Scenarios
	
	

	2. Policy Scenario A – 10 % renewables by 2005, 20% by 2015
	√
	√

	3. Policy Scenario B -- Timing Sensitivity– (e.g., 5 % renewables by 2005, 10 % by 2010, 20% by 2015) – Actual ramp rate based on results of Policy Scenario A.
	√
	√

	4. Policy Scenario C –Energy Efficiency  on either Policy Scenario A or Policy Scenario B
	√
	√


	5. Energy Efficiency Only
	√
	√



More detailed discussion of these Cases are provided below.

Reference Scenario Development

The first task of this analysis is to develop the Reference Scenarios that will form the basis for the analyses.  As a starting point, the main Reference Scenario for the analyses will be based on the assumptions used for the MTF economic analysis.  The MTF economic analysis contains all the assumptions necessary for developing and implementing the IPM™ model runs. However, the AP2 forum has indicated some of the existing assumptions should be reevaluated, including:
Options for Using Natural Gas Supply Curves for the Electric Sector

Natural gas is an important fuel in electricity production.  Assumptions on natural gas prices have an important impact on production analysis of the electric sector.  For the MTF economic analysis and based on direction from the MTF, the reference scenario of Annual Energy Outlook (AEO) 1999 was used in developing assumptions on natural gas price.  Figure I below highlights the assumptions used in the MTF economic analysis.
Figure I:  Delivered Natural Gas Price Assumptions Used 

in MTF Economic Analysis (1997 $ per MMBtu)
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Natural gas prices under the MTF economic analysis change over time but do not respond to changes in gas demand in any single year.  To capture this feedback within IPM, a fuel supply curve structure must be used (as is done with coal supply).  AEO does not provide natural gas supply curves, but only provides projected point estimates of price and quantity.  Because fuel switching to gas is an important compliance strategy, not including price response to demand is a limitation of the analysis. 

In order to incorporate this gas supply option into the analysis, ICF will develop supply curves based on the natural gas forecasts from AEO with a measure of elasticity to capture the price response in gas demand.  AEO (AEO 2001 is now available) provides point-estimate projections of gas prices for the electric sector and the quantity consumed by the electric sector.  Although AEO provides these projections for a variety of scenarios, the reference scenario will be the best approximation to the Business As Usual Scenario.  AEO’s price-quantity projections will vary by region and over time. 

AEO’s point-estimates of price and quantity can be coupled with supply elasticity to develop gas supply curves.  Such a curve would model the price response of changing gas demand.  Supply elasticity estimates from AEO or other sources may be available. 

This represents a relatively simple method of using publicly available data to develop gas supply curve. ICF’s estimated supply curve may not be consistent with those that underlie the EIA forecasts. Without a bottom’s up approach it is still not the most accurate or analytically sophisticated method for developing a gas supply curve.  

Renewable Energy Options: The MTF economic analysis included assumptions on renewable energy that were based on U.S. Energy Information Agency (EIA) assumptions, as developed in 1998. We understand that NREL and others have data available for the use of the Forum.  The proposed scope assumes that the Contractor will work with NREL or others as appropriate to define the required inputs to the IPM renewable structure and incorporate that data when it is made available.  No new effort for new primary research into renewable energy cost or performance characteristics is included.

Transmission Builds: In light of the concentration of some renewable resources in some areas of the country, in this study the Contractor will allow the construction of new inter-regional transmission lines to assure that all available renewable resources can be used.  This option will be allowed only in the western region of the country (between WSCC sub-regions), but not between the WSCC and other regions or among the Eastern Interconnect regions. The Contractor will prepare a strawman proposal on the cost for new interregional transmission line additions based on readily available, public information. The cost of these lines is highly uncertain and somewhat controversial, so we will limit our research to readily available information. The strawman will be presented to the AP2 forum for their review, revision and approval. 
The reference scenario in this analysis will include the final SO2 milestones submitted under the Annex modeled as an emissions cap-and-trade program.  Since the final milestones included in the Annex differ from the milestones analyzed for MTF economic analysis, this reference scenario will not be directly comparable to the policy scenarios of the economic analysis.  More importantly, the milestones developed in the Annex were based on an emissions baseline that was slightly different from that projected using the IPM model.  The baseline in the Annex, for example, used different assumptions on unit availability and capacity factors than what was assumed and projected in the economic analysis using IPM.  There have been no efforts to calibrate the economic analysis to the baseline and cap used in the Annex.  It is important to recognize, therefore, that if the Annex milestones are used for this reference scenario, it will be applied to a baseline that is slightly different from the one used in the final Annex: 

Issue and Options for Modeling Annex Milestones

The baseline used in developing the milestones for the Annex differs from the economic analysis developed for the WRAP using IPM in both data and assumptions.  Consequently, projections with Annex baselines will be different from projection developed from the economic modeling.  If the analysis employs the actual annex milestones, the targeted stringency (the reduction requirement) of the annex milestones (based on BART reductions) will not be fully captured because of the differences between the annex baseline and IPM.  The section below describes few simple options for resolving the potential inconsistencies.  Note that any effort to change or re-adapt the milestone can lead to different compliance cost estimates than those developed for the original WRAP Economic Analysis.  In the section below, modeling milestone refers to reformulated annex milestones for use in IPM.

Option I: Model Percent Reduction from Annex

Rather than the actual annex milestone level, the percent reduction relative to a baseline can better capture the targeted level of stringency.  This approach requires computing the percent reduction between the annex milestone and annex baseline and using the computed percent reduction on IPM baseline presented in the WRAP Economic analysis.  The modeling milestone developed using the percent reduction on IPM baseline will serve as the SO2 cap for the trading program.

Option II: Derive Milestone Based on Annex Methodology and IPM Baseline 

The annex accounting methodology with IPM baselines could be used to develop modeling milestones.  The annex accounting methodology applied BART reduction, other allowances (such as tribal allowances) and CEMS adjustments to annex baseline to develop annex milestones.  The WRAP Economic Analysis included IPM baselines along with a BART-type command and control scenario.  The annex accounting methodology (not the actual assumptions such as capacity factor) applied to IPM emission projections in the WRAP Economic Analysis could provide annex comparable modeling milestones


Issues Related to Impacts of SO2 Trading Program

Because the cost impacts of the SO2 Trading program are of interest to the WRAP, the analytical framework must include scenarios that will allow an estimate of the costs of the SO2 Trading program.  This implies that the analysis must include a new reference scenario that does not contain the SO2 Trading program.  For this analysis, the new reference scenario is only necessary if the AP2 Forum changes any of the baseline IPM related assumptions used in the WRAP Economic Analysis.
The impact of the meeting the SO2 trading cap can be estimating by comparing the new reference scenario against two scenarios: 
(1) the new reference scenario with RPS and 

(2) the new reference scenario with RPS and the SO2 trading program. 

The new reference scenario (if required) and the scenario (1) are the only incremental scenarios not already contained within the scope of work.  The sensitivity analysis with alternate gas prices will also require the same set of incremental scenarios.


Renewable Resources Analyses

The renewable resource analyses (in isolation and in conjunction with energy efficiency) will be simulated using IPM’s RPS framework. Under this type of framework, a minimum level of retail sales (or generation) must be met by renewable resources. IPMTM captures inter regional linkages and will simulate the broader regional impacts of any renewable portfolio standards. Since IPMTM is a dynamic model, it will simulate inter-temporal tradeoffs and decisions.  The model is capable of handling changing RPS requirements over time (e.g., 5 % in 2005, 10% in 2010, 20% in 2020). As described below, a sensitivity will examine the sensitivity of the results to the timing of the policy. 

For this study, the Contractor will decide how the RPS policy would be structured and define the RPS requirement as the percentage of electricity demand (or net generation for load, factoring in losses) in the nine state area that must be met by renewable resources.  This requirement could be satisfied by resources from within the nine-state area. Alternatively, suppliers subject to the RPS could be allowed to look beyond the nine-state region for meeting in-region RPS levels.  We believe that the latter approach is preferred (and will result in lower costs), although both are possible in IPM. 

Outside of the RPS requirement, analyses for renewable resources will include all the same assumptions from the reference scenario.  The results of the model runs for the renewable resource analysis will be compared against the reference scenario to estimate changes in cost and emissions.

The Contractor will specify the renewables assumptions and inputs required by the model. We assume that the AP2 forum will develop the input assumptions required for the IPM. 
Energy Efficiency Analysis

The energy efficiency options will be evaluated in the IPM framework in isolation and in combination with the RPS 10/20 RPS requirement.  For the energy efficiency analysis, the “options” developed by Tellus will be introduced into IPM exogenously to derive the cost and emission impacts relative to the reference scenario.  Efficiency measures in isolation will cause the power sector costs projected by IPM to fall below the cost of the reference scenario because generation requirements will be lower.  However, cost savings from reductions in demand will be offset by the investment and operating costs of the efficiency measures.  The cost of the efficiency measures developed by Tellus will be added to the costs projected by IPM to derive the full cost of the scenario.

Phase 3: Regional Economic Modeling

For the WRAP analysis, ICF used the Policy Insight model of Regional Economic Models, Inc (REMI®) to assess the economic impacts of SO2 reduction policies in the nine GCVTC states.  An eleven-region version of REMI, which included the 9 GCVTC states, a Tribal region and the rest of the country, was used for the WRAP analysis.  IPM results for changes in electricity price, fuel costs, production costs, capital investments, revenues from permit allocation and coal market impacts were fed into REMI as direct impacts.  IPM™ results that were input into REMI were for each state, sector and year.  Based on the REMI runs, state and tribal level impacts on employment, gross regional product (GRP) and personal income (PI) were analyzed.  REMI runs all four SO2 trading options and the command-and-control strategies were implemented.

The Contractor will use REMI for this analysis to assess the economic impacts of a renewable energy and/or energy efficiency programs.  While IPM™ can capture the costs of a renewable energy and/or energy efficiency programs to the energy sector, REMI is an excellent tool to translate the sector level impacts into regional economy wide impacts.  In particular, REMI can be used to estimate how the regional economy responds to the policy changes based on how the initial policy impacts flow through the economy.  REMI can also be used to estimate how the impacts are distributed across the region.    

For the MTF economic analysis, an eleven-region version of REMI consisting of the nine states in the GCVTC region, a tribal region and the rest of the country was used.  The tribal region was composed of all the “tribal” counties in the GCVTC region.  Additional tribal region, compromised of a smaller aggregation of tribal counties, is possible if additional tribal detail is required.  REMI can be modeled with any number of regions, although no region can be smaller than a county.  However, each region adds to cost of the REMI license and the complexity and costs of the reporting and analysis.  For this analysis, REMI regions will be selected based on consultation with AP2 Forum members. Addition of significant numbers of tribal counties could increase the cost of the analysis beyond that budgeted here.

The REMI analysis will involve three steps:

1. Establish Base Case:

For this analysis, the same REMI model as the one used for WRAP cannot be used.  This is because the WRAP analysis used an 11 region model with the nine western states, tribal region and rest of the country as regions.  For this analysis, all the states in the NERC region Western System Coordinating Council (WSCC) will need to be modeled as separate regions.  Under the WRAP analysis, the level of economic activity in the electric sector in the non-GCVTC western states was minimal.  However under renewable energy and/or energy efficiency programs, the non-GCVTC western states are likely to play a larger role in the supply of renewable energy and/or energy efficiency.  As a result, the REMI model will need to include all the western states, tribal areas and the rest of the country as separate region.

Although REMI provides a base case with the initial model, a new reference case with the SO2 annex will be developed.  In order to develop the reference case, the changes in the electric sector will be calculated against the base case of the WRAP analysis.  The key drivers for the REMI reference scenario will include the same parameters as those described in point two below.  This REMI reference scenario will be used to estimate the economic impacts of the renewable energy and/or energy efficiency programs.  

2. Run REMI Model:

The results of the IPM™ will serve as the primary input to REMI and will provide the description for the direct impact.  The results from IPM™ will be defined at the state level and will be defined by sector and year.  The key parameters will include:

· Non fuel expenditures

· Incremental capital investments

· Incremental production costs

· Changes in wholesale electricity prices

· Changes in fuel production, consumption and revenue

· Revenues from allowance allocation

· Expenditures on energy efficiency programs by households, businesses, industry and government sectors

· Changes in government expenditures from energy efficiency programs and balanced budget requirements 

Tellus will develop the required energy efficiency cost data as part of the Phase I effort.

3. Analyze Results

Although REMI provides estimates for a variety of economic and demographic indicators, as in the WRAP analysis we will analyze the impact on employment, GRP and PI.  These three economic indicators provide an excellent summary of the regional economic impacts and can be used to gauge both the time trend and regional dispersion of the larger economic impacts.  The entire set of REMI outputs containing results for all the REMI variables will, however, be available to the AP2 forum for use.

The Contractor will implement the REMI runs and conduct the regional economic impact analysis for four key (one reference and three policy) scenarios that include renewable energy requirement and/or energy efficiency programs.  This set of scenarios for REMI analysis will be developed after consultation with AP2 forum members.  Ideally, the scenarios should be selected to provide estimates of the upper bounds of each policy.  The scenarios should be selected based on the policy cost projected.  We envision that the AP2 Forum will select a high cost renewable energy scenario, a high cost energy efficiency scenario and a high cost energy efficiency and renewable energy scenario.  These three scenarios should provide reasonable estimate of the regional economic impacts from the renewable energy and/or energy efficiency programs.   

The REMI analysis will also include programmatic cost information for energy efficiency measures under Phase I.  Tellus will develop and provide ICF data directly for input into REMI.  The data developed by Tellus for input into REMI will include annual cost information according to Standard Industrial Code (SIC) classification used by REMI.  In other words, the data developed by Tellus will describe which sector adopts the energy efficiency options. The data provided by Tellus will also describe any government expenditures, if incurred, for the energy efficiency measures.

ATTACHMENT B – Schedules and Milestones


The Contractor will complete the project as shown below. The schedule below assumes an August 15 start date.  There will be an initial conference call to work through the important input requirements and assumptions of the study, on both the energy efficiency side and the renewables side.  Tellus will develop the data for energy efficiency and will complete the task by the end of September.  In Phase 2, the Contractor will rerun the economic analysis trading case to reflect the new cap. At the same time, the Contractor will develop the alternative base case with alternative views on gas prices.

Next, the Contractor will conduct the renewables analysis including the timing, gas price, and technology sensitivities.  The later two runs would be compared to their corresponding base cases. 
Next, the Contractor will conduct the energy efficiency and renewables combined analysis. The combined renewables and energy efficiency runs would be completed next, followed by energy efficiency-only analysis. Given the more limited nature of the energy efficiency analysis, only one energy efficiency-only model run is proposed. The REMI analysis would follow the IPM results. The timing of this work is flexible, but should be completed within three months of the REMI license date.  

ATTACHMENT C - Budget
The budget is shown below for three phases. 

	
	
	Estimated Budget (excluding direct expenses)

	Phase 1
	 Energy Efficiency Data Development 
	$      28,500

	
	
	

	Phase 2
	Renewables and Energy Efficiency Analysis Reporting (10 IPM runs and analysis)
	$     109,800


	
	
	

	Phase 3
	Regional Economic Modeling/Report (excludes  REMI license fee)
	$      30,900

	
	
	

	Total
	(excluding direct expenses)
	$    169,200

	
	
	

	
	Estimated Expenses (5 person trips + ODCs)
	$        7,000

	Total Estimate Costs
	$    176,200


Labor costs are included for travel to two meetings with AP2 Forum and one meeting with tribal representative at Northern Arizona University.  Finally, the above estimates do not include a license fee for the REMI tool. This license arrangement would need to be entered into by the WGA.  
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Strawman Proposal on Potential Energy Efficiency Options to be Reflected in the Modeling





RESIDENTIAL





Efficient window systems


Weatherization/envelope retrofit 


Cooling system tune-up/repair (includes duct sealing)


Evaporative cooling


New and replacement cooling systems


Heating system tune-up and repair (includes duct sealing)


Lighting (fluorescent torchieres and fixtures; day lighting)


Horizontal axis washing machines (Energy STAR)


Other Energy STAR branding 


Codes/standards/training/certification, including updating


Appliance recycling 





COMMERCIAL





HVAC replacement


Direct/indirect evaporative cooling systems


Cooling tower system optimization


Lighting (Energy Star and other measures)


State facility performance contracting


Building commissioning -- O&M service contracts and retro- commissioning 


Energy codes and training (including cool roofs)


Combined heat & power





INDUSTRIAL





Premium efficiency motors


Motor system optimization and maintenance


Compressed air system retrofit/maintenance


Pump and fan systems


Steam systems


Industrial transformers


Information systems (e.g., server farms, manufacturing)


Combined heat & power








� It will be important to include the final renewable resources assumptions in the Reference Case to asses what level penetrates in the absence of the RPS.  Under the Economic Analysis, no renewables resources penetrated. However, alternatives assumptions could result in some penetrations level in the baseline. To assume comparatbility of results, appropriate baselines will need to be developed.
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