Maine Greenhouse Gas Action Plan Development Process
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1.  Overview

Under the direction of DEP, the Center for Clean Air Policy (CCAP) developed a set of primary and secondary criteria for assessing and prioritizing GHG measures in advance of the second Stakeholder meeting on December 17th, 2003.  The two primary criteria are the potential GHG reduction by 2020, and the cost effectiveness of these reductions.  This list of criteria can be found in Section 2 of this document.

CCAP also developed an extensive list of Greenhouse Gas Reduction options for Maine, in advance of the December 17th meeting.  Options that were popular choices in other states, or potentially high Maine GHG reduction options, or both, were denoted with a * by CCAP.  At the 12/17 meeting, the Stakeholder Advisory Group reviewed and commented on the list of options.  This Energy Supply & Solid Waste list of options can be found in Section 3 of this document.

CCAP then took this revised list of priority options, and developed preliminary GHG savings and cost estimates (see Section 4) for the priority measures identified from the 12/17 meeting.  To accompany the preliminary GHG savings and cost estimates, CCAP created a Energy Supply & Solid Waste assumptions document to identify underlying data sources and assumptions, as well areas where additional information is needed (Section 5).

2. Proposed Criteria for Assessing and Prioritizing GHG Measures 

	PRIMARY CRITERIA
	Indicators that would be assessed by CCAP to the extent possible using the best available data for each option.

	GHG Impact 
	Total annual GHG’s reduced in relevant target years in carbon equivalents. This is typically expressed as an average annual level of projected MMTCE reduction in a given year beyond baseline emissions. GHG impacts must be quantified in order to aggregate measures toward a numerical target.

	Cost-Effectiveness 
	Direct net cost divided by the GHG impact (expressed in dollars per metric ton of carbon equivalent) and is typically expressed in a given year as an average annual value over the life of the action. Costs may be expressed as a range.

	SECONDARY CRITERIA
	Indicators that would be assessed by CCAP, the Working Groups, or both when relevant for a particular option using best available data. These impacts may not be readily quantifiable.

	Ancillary Environmental Impacts 
	Environmental impacts other than GHG emissions reductions, including public health and ecosystem impacts from changes in air quality or other environmental indicators. These impacts may not be readily quantifiable.

	Ancillary Economic Impacts 
	Economic impacts other than direct costs or benefits of GHG reduction actions (e.g. economic development, cost savings for other actions). These impacts may not be readily quantifiable.

	Equity Effects 
	Measure disproportionately affects a population, sector or a region of the state or affects the state’s competitive position relative to other states. These impacts may not be readily quantifiable.

	Public and Political Support/Concern 
	Expected support and or concern from the general public and from policymakers. These impacts may not be readily quantifiable.

	Feasibility 
	Ease of implementation and administration by implementing parties. These impacts may not be readily quantifiable.

	Compatibility 
	Measure reinforces or enhances the effectiveness of other policy programs, or is required for other measures to work. These impacts may not be readily quantifiable.

	Transferability to Other States/Nationally
	Ease of duplication of measure in other states and or national and international policies. These impacts may not be readily quantifiable.


3. Potential Energy Supply & Solid Waste GHG Reduction Opportunities –Edited 12-17-03

The following notation was used in the table below:

· *Options that were popular choices in other states, potentially high Maine GHG reduction options, or both (originally denoted by CCAP, reviewed by Stakeholders

· *?  For *’d options to which at least one member of the Stakeholder Advisory Group expressed uncertainty about it being important in Maine

· *! For options not previously marked with a *, which at least one member of the Stakeholder Advisory Group thought should be a priority

· Some additional comments from stakeholders are highlighted in the list

	

	Energy Supply Sector GHG Reduction Opportunities

	1
	Renewable Energy Policies

	1.1
	*Renewable Portfolio Standards (RPS) - Renewable portfolio standards mandate a certain minimum percentage of annual electricity production or sales come from renewable energy sources.  Sources of qualifying renewable energy are delineated in the legislation, as are increased percentage requirements over time.  RPS policies typically include wind and solar, and may include biomass, hydrogen (produced with renewable energy), tidal and small hydroelectric generation. 

	1.1.a
	Green tags within regional power pool – Green tags are certificates representing the air quality benefits of renewable power.  These certificates may be sold separately from the power generated by the renewable energy source, enabling more flexible and cost-effective compliance with renewable portfolio standards. 

	1.2
	*Renewable Energy Public Benefit Fund (PBF)/System Benefit Charge (SBC) - States generally collect funding as a charge on electricity rates or as a lump-sum payment from utilities, and then redistribute the money to projects such as wind farms, fuel cell deployment programs, and solar energy systems. 

	1.3
	Wind Turbine on Farm – Renewable providers pay farmers for rights to place wind turbines on farmland that has appropriate wind resources.

	1.4
	Green Power Purchases

	1.4.a
	*State Green Power Purchases – A requirement that State government and universities meet a minimum percent of their power needs with renewable energy.  The renewable energy percentage may be set to increase over time.

	1.4.b
	Local and University Green Power Purchases – see 1.5.a

	1.4.c
	Green Power Marketing – Marketing and sales of green power in the competitive marketplace, in which multiple suppliers and service offerings exist.

	1.4.d
	Green Pricing - Green pricing is an optional utility service that allows customers an opportunity to pay a premium (usually per kWh) on their electric bill to cover the extra cost of renewable energy generation and create demand for additional investment. 

	2
	Advanced Low-emitting Technologies

	2.1
	Integrated Gasification Combined Cycle (IGCC) – Pressurizing coal to produce a mixture of carbon monoxide (CO) and hydrogen (H2), known as synthesis gas (syngas).  Syngas is clean-burning (in terms of conventional pollutants).  Additional processing with catalysts and separation can create a pure stream of H2 for combustion and CO2 for capture and sequestration.

	2.2
	*?Carbon Capture and Sequestration (CCS) – Several technologies allow carbon dioxide to be removed from flue gases for storage in geologic formations or in the ocean.  May be more long term.  Dragon Products can provide more information.  Contact Ann Thayer.

	2.3
	FutureGen – The Federal Government’s IGCC+CCS+H2 production demonstration project.

	2.4
	Clean Coal Technologies – Various new technologies that burn coal more cleanly or efficiently, reducing emissions of conventional pollutants and, in some cases, CO2.

	2.5
	Fuel Cells Incentive Policy – Use pure hydrogen as energy, or strip hydrogen from fossil fuels.  Create electricity without combustion.

	2.6
	*Biomass Gasification (also in Ag, Forestry, Waste) – Pressurizing agricultural biomass to produce a synthesis gas for combustion.  

	2.7
	*Biomass Co-firing (also in Ag, Forestry, Waste) – Combustion of agricultural biomass and fossil fuels together.

	3
	Other Supply Efficiency Measures

	3.1
	*Repowering Old Plants – Converting old plants to natural gas combined cycle (NGCC) or coal integrated gasification combined cycle (IGCC) technology.  Both technologies have the potential to provide efficiency improvements and lower emissions per kWH.

	3.2
	Efficiency Improvements in Existing Plants – Upgrades to equipment or replacement of parts.  

	3.3
	Nuclear Plant Relicensing – After the first 40 years of operation, nuclear plants can apply for license renewal to operate for up to 20 more years.  Nuclear plants that do not relicense result in loss of zero/low-emission baseload generation that must be replaced by other power sources.  (No nuclear plants exist in Maine.  This applies to nuclear plants in adjoining states in the same electricity pool as Maine – the New England Power Pool.)

	3.4
	Nuclear Plant Uprating – Increasing output from an existing plant, by modifications to turbines and the steam system.  (No nuclear plants exist in Maine.  This applies to nuclear plants in adjoining states in the same electricity pool as Maine – the New England Power Pool.)

	3.5
	*?Hydrogen – Hydrogen is a clean burning fuel that may be produced by IGCC and other power sources.  The extent to which emissions are lower depend on how it is produced. Unclear what used for?

	4
	Distributed Generation (DG)

	4.1
	*Combined Heat and Power Incentive Policy (CHP) - Reduce barriers and implement program to increase clean CHP in the state.  CHP is a high efficiency method of DG that utilizes both the steam and electricity produced by the electricity generating process, rather than just the electricity.  Efficiency can be 2-3 times that of systems not utilizing the heat produced.

	4.2
	Landfill Gas Recovery (also in Ag, Forestry, Waste) – Capture the methane gas (a high global warming potential GHG that is a natural by-product of landfills) for flaring (burning to convert it to CO2, a low global warming potential GHG) or for combusting for energy generation.

	4.3
	Waste-to-Energy (also in Ag, Forestry, Waste) - Waste-to-energy facilities produce energy through the combustion of municipal solid waste in specially designed power plants equipped with pollution control equipment to clean emissions.

	5
	Caps, Standards and Goals

	5.1
	*Regional / State Cap and Trade - Set a mandatory cap on the amount of CO2 emitted by the electricity generation sector.  Reductions in emissions below cap levels result in tradable credits.  Entities polluting at levels higher than permitted by the cap are required to purchase these emission credits.

	5.2
	*Remove?Emission Standards – Standards that limit emissions on an output basis.  A CO2 emission standard often limits the tons of CO2 per kWh produced.  A generation performance standard, or GPS, is an emission standard covering several pollutants in one policy/regulation, and can include CO2.

	5.3
	Carbon Intensity Targets – A standard for emissions per unit output or per economic value of the output.

	5.4
	GHG Purchase Program 

	5.5
	Voluntary CO2 Targets – A program in which companies set their own targets and baselines and start to meet these targets.  Sometimes a cap or emissions standard.  Companies can choose to participate in third party programs (established by government agencies or nongovernmental organizations).

	5.6
	CO2 Tax – A tax applied upstream to carbon content of fuels or downstream to CO2 emissions.

	6
	Grid and Utility Policies

	6.1
	*!Interconnection Rules – Standardized rules to enable clean, distributed generation to receive authorization to connect to the local grid.

	6.2
	*!Remove Transmission Barriers – Transmission pricing and technical issues are often barriers to renewable and other clean distributed generation (DG), as well as power from independent power producers (IPPs)

	6.3
	Remove Utility Rate Barriers

	6.4
	Transmission System Upgrading – Improvements to the efficiency and/or reliability of the transmission system or “grid”.

	6.4.a
	Reduce Transmission Line Loss – An efficiency improvement to a transmission system.

	6.5
	Net Metering - Allows the electric meters of customers with generating facilities to turn backwards when the generators are producing energy in excess of the customers' demand, enabling customers to use their own generation to offset their consumption over a billing period.  Most/all basic meters are capable of doing this.

	6.6
	*Load Management – Programs that create incentives for electricity customers to reduce electricity load from the utility grid in response to emergency and/or market-based price signals.

	6.7
	Time-of-use Rates – Utilities can charge higher prices during peak periods to encourage customers to shift usage to other cheaper cost periods of the day.  Similar to telephone rates that vary by the period of day.  Requires installation of an advanced meter that tracks consumption during each rate period.

	6.8
	Real-time Pricing - Allow utilities to charge more during the times of the day when demand is greatest – and less when demand is lower. Prices are different from hour to hour and day to day.  This would give consumers an incentive to use less energy during times of peak use.  Requires installation of real-time meters (a type of advanced meter).

	6.9
	Advanced Metering – In conjunction with communications systems, enables energy providers to offer their customers time-based rates with off-peak discounts, allowing consumers to save on their electricity bills by varying their demand in response to price signals.  Can also help determine how much energy is required to run a specific piece of equipment.  Real-time meters are a subcategory of advanced meters.

	7
	Cross-Cutting Electricity Sector Measures

	7.1
	*Public Benefit Funds (PBF)/System Benefit Charge (SBC) – Funds created by a surcharge on electricity, natural gas or oil sales that are used to fund demand side energy efficiency, renewable energy, load management and conservation programs.

	7.2
	Research, Development and Demonstration (RD&D) – Policies, programs and incentives that support new research and development of renewable energy, low-emitting energy or energy efficiency technologies.

	7.3
	Tax Incentives – Funds from a state’s general budget that go to renewable energy, low-emitting energy or energy efficiency technologies or production.  Tax incentives are often credited on a per-kWh generated (or saved) basis.

	7.4
	*Offset Requirements – Requirement to offset a given percentage of CO2 emissions through projects that reduce emissions indirectly, such as afforestation/reforestation or new renewable energy projects.

	7.5
	*Registry – Voluntary GHG emissions registry that requires participating entities to separately report direct and indirect emissions or emission reductions. Registries may be used to provide public recognition, baseline protection, and support future emissions trading regimes. 

	7.6
	Brownfield Re-development – Policies to encourage or require that new power generation facilities be built on land formerly used for industrial/commercial purposes, rather than on forest or farmland.

	7.7
	Environmental Disclosure – Requirements that power providers disclose emissions on utility bills or in other public reports/venues.

	7.8
	Full Cost Accounting – Ensure that environmental impacts of power production are reflected in the cost of power.

	7.9
	*Public Education – Any of a variety of methods, including public service announcements and education in schools, that make the public aware of the GHG emissions that come from fossil-fueled electricity generation and the things people can do to reduce GHG emissions.


	

	Solid Waste Management Sector GHG Reduction Opportunities

	8
	Landfill Gas and Solid Waste Management

	8.1
	Landfill Methane Strategy

	8.1.a
	Flare Landfill Methane – Combusting it turns methane (a high global-warming-potential gas) into CO2 (a low global-warming-potential) gas.

	8.1.b
	*!Convert Landfill Methane to Energy - Landfills naturally create methane gas (a GHG) as a by-product.  Rather than being released into the air or burned off (flared), methane can be captured and utilized as a fuel to produce energy.

	8.2
	Waste Management Strategy – The production of less municipal solid waste and or the means by which waste is handled after it is created can reduce GHG emissions.

	8.2.a
	*Resource Recovery Facility – Burning waste can reduce the amount of methane generated from waste and can create a source of energy that avoids emissions from other energy sources.

	8.2.b
	*Recycling/Source Reduction – Create programs to reduce the amount of waste being put in landfills and/or waste-to-energy facilities, thereby reducing the amount of methane and CO2 generated.  Also, can reduce source emissions by reducing the need for virgin materials.

	9
	Wastewater Activities

	9.1
	Energy Efficiency Improvements – Reducing the amount of energy needed for wastewater facilities.

	9.2
	Lower Waste Processing Needs - Reduce water consumption and waste production.

	9.3
	Methane and Biogas Energy Programs – Capture methane emissions from wastewater facilities for use as a fuel source.

	9.3.a
	Install digesters and turbines – Use captured methane as an energy source for turbines.

	9.3.b
	Install fuel cells – Use captured methane as a fuel source for fuel cells.


4.  Preliminary GHG Savings & Cost Estimates for Priority Measures

The potential GHG savings and costs for the Maine priority mitigation options estimated by CCAP are summarized in the table below.  These estimates represent approximate values only, and do not account for all of the potential impacts of each option (e.g., plant shutdowns, fuel switching), or for interactive effects between options, which may be considerable.  They are developed for use as supply options in computer modeling of the electric power industry, which will estimate the full potential environmental and economic impact.  The computer model analyzes the various options available and selects the least-cost option to satisfy projected demand and meet environmental constraints.
It should be noted that not all of the priority measures will be selected, and the GHG emission reductions listed may not be additive.  The selection of some measures may exclude others, while other measures may be chosen only in combination with another measure.  For example, the adoption of a regional GHG cap and trade program by itself may achieve the required level of reductions, and will likely override some measures while making others economic when they might otherwise not be.  Under a GHG cap individual supply and energy efficiency measures may reduce costs, but will typically have only a minor impact on emissions.  
In Section 5, a detailed description of the methodology employed for each estimate in the table is provided.  It has been assumed that new units would be developed for generation in future years only to meet the incremental increase in demand (this assumption was not made in the case of the RPS, however).  In some cases, the maximum level of new generation in future years allowed under a given policy option (e.g., system benefit charge) has therefore been limited to the total business-as-usual (BAU) increase in generation projected after 2003.  
	Electricity and Waste Sector

	Preliminary GHG Savings & Cost Estimates for Priority Measures from 12/17 Meeting

	Please see accompanying EW Assumptions Document to review underlying data needs, sources, and assumptions

	
	
	
	
	
	
	
	
	

	 
	 
	Estimated Savings in 2010
	Estimated Savings in 2020
	Cost Effectiveness

	 
	Measure (Sector)
	Thousand MTCO2 (Electricity)
	Thousand MTCO2 (FF)
	Thousand MTCO2 (Total)
	Thousand MTCO2 (Electricity)
	Thousand MTCO2 

(FF)
	Thousand MTCO2 (Total)
	$/MTCO2

	EW 1
	Electricity Generation
	 
	 
	 
	 
	 
	 
	 

	1.1
	Renewable Portfolio Standards
	438
	 
	438
	485
	                  
	485
	$9.2 in 2010

$9.3 in 2020

	1.2
	System Benefit Charge
	94
	
	94
	104
	
	 104
	$66.4 in 2010

$67.3 in 2020


	1.3
	State Green Power Purchases
	 13
	 
	13
	 17
	 
	17
	$44.2 in 2010

$44.8 in 2020

	1.4
	Carbon Capture and Sequestration
	 
	 
	 
	 
	 
	 
	

	1.5a
	Biomass Generation
	

	
	     Restart Nonoperating Units
	156
	
	156
	153
	
	153
	$38.6 in 2010 (low)

$42.1 in 2010 (high)

$39.1 in 2020 (low)

$42.7 in 2020 (high)

	
	     Subsidize Existing Units
	361
	
	361
	357
	
	357
	$36.9 in 2010

$37.4 in 2020

	1.5b
	Biomass Gasification
	
	
	
	
	
	
	

	1.6
	Repowering Old Plants
	
	
	
	
	
	
	

	1.7
	Hydrogen
	 
	 
	 
	 
	 
	 
	

	1.8
	Combined Heat and Power Incentive Policy*
	 73
	 
	73 
	71
	 
	71
	NA

	1.9
	Regional Cap and Trade
	 

	
	     Maine reductions with 10-state cap (1990 levels in

     2010, 10% below 1990 in 2020.  Includes PA.)
	397
	
	397
	351
	
	351
	$18.6

through 2020

	
	     Maine reductions with 7 states capped (25% below

     1990 levels for NY and 1990 levels for New England

     in 2010.  Excludes PA,; includes EE and RPS.)
	376
	
	376
	755
	
	755
	-$74 in 2010

-$90 in 2020

	1.10
	Emission Standards
	 134
	 
	134
	 134
	 
	134
	NA

	1.11
	Interconnection Rules and Transmission Barriers
	 
	 
	 
	 
	 
	 
	NA

	1.12
	Offset Requirements
	463
	 
	463
	 1,040
	 
	1,040
	$10 in 2010

	1.13
	Registry
	 
	 
	 
	 
	 
	 
	NA

	1.14
	Public Education
	 
	 
	 
	 
	 
	 
	 NA

	EW 2
	Waste Management
	 
	 
	 
	 
	 
	 
	 

	2.1
	Convert Landfill Methane to Energy
	 637
	 
	 637
	 637
	 
	 637
	$6.1

	2.2
	Resource Recovery Facility
	 112
	 
	 112
	 296
	 
	 296
	$18 in 2010 (low)

$95 in 2010 (high)

$7 in 2020 (low)

$79 in 2020 (high)

	2.3
	Recycling/ Source Reduction
	47
	 
	  47
	152
	 
	152
	2010: -$180 (low)

0 (high)

2020: -$123 (low)

	 
	Total Savings (Thousand MTCO2e)**
	 2,416
	 
	2,416
	 3,150
	 
	3,150
	 


* CHP emission reduction estimates shown assume that only 20% of total technical potential can be economically developed

** Excludes emission reduction estimates from regional cap and trade program.  Reductions from resource recovery facility are

    lifetime (not annual) estimates, so these were also excluded.
5.  Energy Supply & Solid Waste Assumptions

	Measure:
	EW 1.1 Renewable Portfolio Standards (RPS)


Sector:


Electricity Generation

Policy Description:
Renewable portfolio standards mandate a certain minimum percentage of annual electricity production or sales come from renewable energy sources.  Sources of qualifying renewable energy are delineated in the legislation, as are increased percentage requirements over time.  RPS policies typically include wind and solar, and may include biomass, hydrogen (produced with renewable energy), tidal and small hydroelectric generation.
BAU Policy/Program:
Renewable Resource Portfolio Requirement: At least 30% of total kWh sales from each competitive electricity provider in Maine must come from eligible renewable sources.  Latter may include municipal solid waste plants, and combined heat and power units regardless of fuel type.  
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

THE TEXT IN THIS SECTION REPLACES THAT IN THE JANUARY 28 DOCUMENT

· The new proposed Maine renewable resource portfolio requirement detailed in Act 3210-A, “An Act to Promote Economic Development in Maine by Encouraging the Production of Electricity from Renewable and Indigenous Resources,” would require that generation from “Tier 1” resources (wind, solar, tidal, wave, geothermal, landfill gas, and/or fuel cells) account for 3% of the supply portfolio of each competitive electricity provider in Maine beginning in March 2005.  This share would reach 8% by 2010.

· An additional 30% would be accounted for by Tier 1 sources, or from hydro sources with a capacity not exceeding 30 MW, biomass generators, or municipal solid waste generators (“Tier 2” resources).  Of this 30%, at least one-third (10%) would be from Tier 1 sources, hydro sources with a capacity not exceeding 5 MW, or biomass generators (“Tier 2A” resources).

For preliminary analysis, following assumptions were made:

· Current level of Tier 1 resources is extremely low, and Tier 1 projects currently in the planning stage are uncertain, so baseline level of Tier 1 generation assumed to be zero.
· 100% of Tier 1 resources built assumed to be wind, based on discussions with Maine government officials concerning cost and availability of generation resource.

· Information from Maine government indicates that in addition to the new Tier 1 resources, it is estimated that the RPS would also increase the Tier 2 share of the current supply portfolio by about 5%.  The total new renewable generation (from Tier 1 and Tier 2) resulting from the RPS was therefore assumed to be 13% in 2010.  

· Analysis assumes sufficient new wind capacity resources exist in Maine to meet the incremental 13% load
· Although the additional 5% share would not have to be generated from Tier 1 sources, it was assumed that wind power would account for all of it for consistency with the cost-effectiveness estimate.  This proportion was carried over to 2020.

· Federal production tax credit for wind generation ($18/MWh) assumed to continue through 2010, and is accounted for in wind electricity price

· Price of wind power in 2010 is at high end of range discussed in Maine PUC, Report and Recommendations on the Promotion of Renewable Resources ($60 - $70 per MWh)

· Current retail price of electricity and price of wind generation assumed for 2010 and 2020
	Act 3210-A RPS Assumptions and

Associated Emission Impacts

	
	2010
	2020
	Source

	Total Maine Electricity Demand (MWh)
	12,430,000
	13,937,000
	Maine Energy Policy Report

	RPS Level
	13%
	13%
	Act 3210*

	RPS Generation (MWh)
	1,615,900
	1,811,810
	Calculated

	Average Regional CO2 Emissions Rate (lb CO2/MWh)
	598
	590
	IPM

	Reduction in CO2 Emissions (Thousand MTCO2e)
	438
	485
	Calculated

	Wind Electricity Price ($/MWh)
	$52
	$52
	Estimated based on Maine PUC Report data

	Retail Electricity Price ($/MWh)
	$49.5
	$49.5
	Maine Standard Offer

	Wind Energy Premium ($/MWh)
	$2.5
	$2.5
	Calculated

	Total Cost (million $)
	$2.8
	$4.5
	Calculated

	Cost per metric ton
	$9.2
	$9.3
	Calculated


Additional Data

For comparison purposes, the results of an earlier RPS analysis by CCAP are presented below.  ICF Consulting’s IPM model was used to estimate the impact of a regional RPS in New York and six New England states.  The analysis assumes a tradable regional RPS market.  The levels of the RPS were set at 4% in 2005, 6% in 2010, and 8% in 2012 and after.

	Impact
	2010
	2020
	Source

	Reduction in NEPOOL CO2 Emissions
(Thousand MTCO2e)
	2,800
	2,600
	IPM NY Analysis

	Maine Proportion of NEPOOL CO2 Emissions
	11.4%
	10.2%
	Estimated using EPA Base Case 2003 IPM data

	Reduction in Maine CO2 Emissions (Thousand MTCO2e)
	319
	265
	Calculated

	NEPOOL cost per metric ton*
	$62.1
	$75.8
	IPM


*This cost per metric ton is for the specific year only.  Costs may be incurred unevenly in different years, so a levelized cost taken through 2020 and measured against the total cumulative tons reduced would likely produce a different value. 

Alternative method of compliance: The Maine Act provides for an “Alternative Compliance Mechanism,” which would allow providers to meet any unmet supply requirements by paying a sum calculated using the following amounts: Tier 1: $20/MWh; Tier 2A: $15/MWh; Tier 2B (the 20% of Tier 2 resources not covered by Tier 2A): $5/MWh.  It should be noted that the levels of the Maine RPS Alternative Compliance Mechanism may impact the extent to which new renewable capacity is added.  If the levels are set too low relative to the cost of building new plants, providers may wish to comply with payments instead, in which case the level of new renewable generation may be lower than estimated here.  It may therefore be useful to run a sensitivity case in which the required compliance payment levels are increased.

	Measure:
	        EW 1.2 System Benefit Charge (SBC)


Sector:
Electricity Generation

Policy Description:
Under a system benefit charge program, states generally collect funding as a charge on electricity rates or as a lump-sum payment from utilities, and then redistribute the money to projects such as wind farms, fuel cell deployment programs, and solar energy systems.
BAU Policy/Program:
None 
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

THE TEXT IN THIS SECTION REPLACES THAT IN THE JANUARY 28 DOCUMENT

For preliminary analysis, following assumptions were made:

· System charges assumed to be used to fund production tax credits for new Class I renewable units at $0.0005 / kWh, based on Massachusetts level.

· SBC assumed to fund Class I renewables not eligible for federal production tax credit (i.e. Class I sources other than wind such as solar PV and fuel cells) at the same level as the federal credit ($18/MWh) through 2020

· Assumes sufficient new renewable capacity resources exist in the state to utilize the full amount of SBC funding obtained, and that funding level is sufficient to catalyze development of new sources 

· In the analysis of the RPS it has been assumed that 100% of generation comes from wind power.  Since the SBC would exclude wind, the emission reductions obtained with the SBC would not overlap with those of the RPS, and the total reductions from both options would be additive.  Overlap may occur if the RPS encourages generation from new sources other than wind, however, reducing the total reductions obtained overall. 

	Data Need
	2010
	2020
	Source

	Charge*
	$0.0005 / kWh for Class I renewables
	$0.0005 / kWh for Class I renewables
	Massachusetts renewable energy trust fund*

	Total electricity sales (MWh)
	12,430,000
	13,937,000
	Maine Energy Policy Report

	Total funding available
	$6.2 million
	$ 7.0 million
	Calculated

	Renewable premium
	$18 / MWh
	$18 / MWh
	Based on analysis conducted for Connecticut

	Total new renewable generation (MWh)
	345,278
	387,139
	Calculated

	BAU Load Growth After 2003 (MWh)
	1,113,000
	2,620,000
	Maine Energy Policy Report

	Average Regional CO2 Emissions Rate (lb CO2/MWh)
	598
	590
	IPM

	Reduction in CO2 Emissions (Thousand MTCO2e)
	94
	104
	Calculated

	Cost per metric ton
	$66.4
	$67.3
	Calculated


*The Massachusetts SBC primarily funds Class I renewable projects.  Suggested charge levels are also similar to current levels in Connecticut ($0.0010 / kWh) and Rhode Island ($0.0003 /kWh).

	Measure:
	EW 1.3 State Green Power Purchases


Sector:
Electricity Generation

Policy Description:
A requirement that State government and universities meet a minimum percent of their power needs with renewable energy.  The renewable energy percentage may be set to increase over time.
BAU Policy/Program:
Governor of Maine has set a goal for the State government to purchase 50% of its electricity from renewable sources.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

THE TEXT IN THIS SECTION REPLACES THAT IN THE JANUARY 28 DOCUMENT

For preliminary analysis, following assumptions were made:

· Increase in state government purchase level to 50% in 2010 and 60% in 2020, all from 100% renewable sources

· Current 50% government purchase level taken as baseline

· State average renewable generation level remains constant through 2020

· State has expressed desire to purchase its power from renewable sources located in Maine, so all new renewable generation assumed to be in-state.

· It should be noted that under the current program the state may purchase its power from any renewable source.  Future purchases of green power could thus come from existing sources (i.e. hydro, biomass, municipal waste), or from new sources such as wind and landfill gas.  In the latter case the reductions achieved could thus overlap with those from the RPS, reducing the total reductions overall.

	State Green Power Assumptions and Associated Emission Impacts

	Data Need
	2010
	2020
	Source

	Total State Electricity Demand (MWh)
	138,604
	154,180
	Estimated based on Maine Energy Policy Report

	Maine Renewable Generation Baseline
	30%
	30%
	Maine PUC Report

	State Government Purchase Level
	50%
	60%
	2010: Maine Governor’s Office

2020: Assumption

	BAU State Renewable Share (MWh)
	41,581
	46,254
	Calculated

	New State Renewable Share (MWh)
	90,093
	111,010
	Calculated

	Incremental Renewable Generation (MWh)
	48,512
	64,756
	Calculated

	BAU Load Growth After 2003 (MWh)
	1,113,000
	2,620,000
	Maine Energy Policy Report

	Average Regional CO2 Emissions Rate (lb CO2/MWh)
	598
	590
	IPM

	Reduction in CO2 Emissions (Thousand MTCO2e)
	13
	17
	Calculated

	Renewable Energy Premium ($/MWh)
	$12
	$12
	Conversation with Maine Governor’s office

	Cost per metric ton
	$44.2
	$44.8
	Calculated


	Measure:
	EW 1.4                                                            EW 1.4 Carbon Capture and Sequestration (CCS)


Sector:
Electricity Generation

Policy Description:
Several technologies allow carbon dioxide to be removed from flue gases for storage in geologic formations or in the ocean.  May be a more long-term measure. 
BAU Policy/Program:

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Carbon capture and sequestration is being explored as a potential option for reducing CO2 emissions.  At present it is being used commercially only for enhanced oil recovery (EOR).  The technology may be useful over the long-term, but issues such as economic viability and guaranteeing permanence of underground storage of emissions must first be resolved.

Based on discussions with Maine DEP, it is proposed that this option be transferred from immediate to long-term consideration for ongoing monitoring and future analysis.
	Measure:
	EW 1.5                               EW 1.5a Biomass Generation


Sector:
Electricity Generation

Policy Description:
Electricity generation from biomass-fired plants can reduce greenhouse gas and other emissions by displacing generation from fossil-fired units.
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

· Assumptions and analysis were developed in consultation with the Independent Energy Producers of Maine

For preliminary analysis, following assumptions were made:

· Biomass is assumed to be carbon neutral in both analyses

· Based on working group suggestions and discussions with working group members and other parties, two potential policy options were analyzed.  In the first scenario, three existing biomass-fired plants that are currently not in operation are restarted and then subsidized with a production tax credit.  In the second scenario, six existing biomass-fired plants are subsidized with a production tax credit to enable them to continue operating.

· Capacity factor of biomass plants assumed to be 85%

· Biomass subsidy assumed to be $10 per MWh based on information in Maine PUC Report

Scenario 1

· Existing standalone biomass plants not currently in operation 

· Indeck-Jonesboro (27 MW)

· Boralex-Ashland (34 MW)

· Boralex-Athens (16 MW)

· Worcester Energy plant (22.8 MW) was not included due to environmental concerns regarding peat use

· Total plant restarting costs assumed to range from $1 million to $3 million per plant based on information from suppliers.  Costs were annualized over the 2004-2020 time period, assuming a 5% interest rate.

Scenario 2
· Standalone biomass-fired plants currently in operation (capacity factor)

· Boralex-Stratton (46 MW)

· Boralex-Livermore (40 MW)

· Indeck West Enfield (27MW)

· Greenville Steam (16 MW)

· Boralex Ft. Fairfield (32 MW)

· Wheelabrator Sherman (18 MW)

· Three small biomass-fired cogeneration plants with capacities less than 1.5 MW were not included

Scenario 1: Restart and Subsidize Biomass Plants not in Operation

	Data Need
	2010
	2020
	Source

	Available biomass capacity (MW)
	77
	77
	Maine PUC Report

	Capacity factor
	85%
	85%
	IEPM

	Biomass potential from restarted plants (MWh)
	573,342
	573,342
	Calculated

	BAU Load Growth After 2003 (MWh)
	1,113,000
	2,620,000
	Maine Energy Policy Report

	Average regional CO2 emissions rate (lb CO2/MWh)
	598
	590
	IPM

	Reduction in CO2 Emissions (Thousand MTCO2e)
	156
	153
	Calculated

	Biomass Subsidy ($/MWh)
	$10
	$10
	Maine PUC Report

	Plant startup costs

(million $)
	3.0 (low)

9.0 (high)
	N/A
	IEPM

	Total Cost (million $)
	6.0 (low)

6.5 (high)
	6.0 (low)

6.5 (high)
	Calculated

	Cost per metric ton
	$38.6 (low)

$42.1 (high)
	$39.1 (low)

$42.7 (high)
	Calculated


Scenario 2: Subsidize Existing Plants to Continue Operation
	Data Need
	2010
	2020
	Source

	Existing biomass capacity (MW)
	179
	179
	Maine PUC Report

	Capacity factor
	85%
	85%
	Assumption

	Biomass potential from existing plants (MWh)
	1,332,834
	1,332,834
	Calculated

	Average regional CO2 emissions rate (lb CO2/MWh)
	598
	590
	IPM

	Reduction in CO2 Emissions (Thousand MTCO2e)
	361
	357
	Calculated

	Biomass Subsidy ($/MWh)
	$10
	$10
	Maine PUC Report

	Total Cost (million $)
	13.3


	13.3
	Calculated

	Cost per metric ton
	$36.9
	$37.4
	Calculated


	Measure:
	EW 1.5                              EW 1.5b Biomass Gasification


Sector:
Electricity Generation

Policy Description:
Pressurizing agricultural biomass to produce a synthesis gas for combustion.
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Biomass gasification is currently being explored, and may become economically and technically feasible in the near future.  

	Measure:
	                                        EW 1.6 Repowering Old Plants


Sector:
Electricity Generation

Policy Description:
Converting old plants to natural gas combined cycle (NGCC) or coal integrated gasification combined cycle (IGCC) technology.  Both technologies have the potential to provide efficiency improvements and lower emissions per kWh.
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Based on discussions with Maine DEP, this option is proposed for removal from consideration.  The chief plant considered for repowering was the oil-fired William Wyman facility, which accounted for 37% of emissions from electric power in 2000.  However, subsequent research has indicated that the plant is likely a poor candidate for repowering due to the fact that it operates as a peaking unit with a low capacity factor and the high potential costs involved.  Other potential fossil facilities in Maine are either closed or used for peaking only, making repowering impractical.  This option may be more appropriate in states that have a large number of older plants fired by coal and oil.
	Measure:
	                 EW 1.7 Hydrogen


Sector:
Electricity Generation

Policy Description:
Hydrogen is a clean burning fuel that may be produced by IGCC and other power sources and can be used to generate electricity.  The magnitude of the resulting emission reductions depends on how the hydrogen is produced.
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Based on discussions with Maine DEP, it is proposed that this option be transferred from immediate to long-term consideration for ongoing monitoring and future analysis.

	Measure:
	EW 1.8 Combined                             Combined Heat and Power (CHP) Incentive Policy


Sector:
Electricity Generation

Policy Description:
Reduce barriers and implement programs to increase clean CHP in the state.  CHP is a high efficiency method of DG that utilizes both the steam and electricity produced by the electricity generating process, rather than just the electricity.  Efficiency can be 2-3 times that of systems not utilizing the heat produced.
BAU Policy/Program:
CHP units are included as eligible renewable sources under the state Renewable Resource Portfolio Requirement (for a description of this state program see Renewable Portfolio Standards [RPS] measure above).
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

For preliminary analysis, following assumptions were made:

· Total potential capacity (MW) provided by Energy and Environmental Analysis (EEA).  This potential represents the technical potential only, and does not evaluate economic potential.  EEA has emphasized that this is an extremely rough estimate.  However, a study by Onsite Sycom (The Market and Technical Potential for Combined Heat and Power in the Commercial/Institutional Sector) estimates the total commercial CHP technical potential in Maine to be 300 MW.  The EEA estimate of 411 MW is reasonably close to this value, so the total potential estimated by EEA has been used.
· Only a portion of the technical potential will be economically viable.  It has therefore been assumed that only 20% of the total technical potential could be developed.
· EEA estimate assumes commercial units are reciprocating engines less than 5 MW, industrial units are simple-cycle combustion turbines of 5-10 MW capacity
· Based on EGRID data, CHP capacity factor assumed to be 0.4 for commercial, 0.6 for industrial
· CHP electric efficiency assumed to be 0.4 for both
· Power-to-heat ratio assumed to be 0.8 for all units based on units of similar capacity in EGRID
· All CHP units assumed to be fired by natural gas
· Fuel input of stand-alone boilers replaced assumed to be 2/3 gas, 1/3 oil (Btu basis).  Oil is assumed to be distillate fuel
· Efficiency of stand-alone boilers assumed to be 80%

· Cost estimates are not readily available

	Data Need
	2010
	2020
	Source

	Total Maine maximum potential CHP capacity (MW)
	
	
	EEA

	Commercial
	411
	411
	

	Industrial
	232
	232
	

	Total
	643
	643
	

	Total annual CHP emissions

(Thousand MTCO2e)
	
	
	Calculated

	Commercial
	652
	652
	

	Industrial
	552
	552
	

	Total
	1205
	1,205
	

	Total annual boiler emissions displaced (Thousand MTCO2e)
	
	
	Calculated

	Commercial
	459
	459
	

	Industrial
	389
	389
	

	Total
	848
	848
	

	Average Regional CO2 Emissions Rate (lb CO2/MWh)
	598
	590
	IPM

	Total annual grid emissions displaced (Thousand MTCO2e)
	
	
	Calculated

	Commercial
	391
	385
	

	Industrial
	331
	326
	

	Total
	721
	712
	

	Maximum Potential Reduction in CO2 Emissions

(Thousand MTCO2e)
	
	
	Calculated

	Commercial
	197
	192
	

	Industrial
	167
	163
	

	Total
	365
	355
	

	Estimated Achievable Reduction in

CO2 Emissions

(Thousand MTCO2e)
	
	
	Calculated

	Commercial
	39.4
	38.4
	

	Industrial
	33.4
	32.6
	

	Total
	73.0
	71.0
	


  Note: Totals may not sum due to rounding

	Measure:
	                                           EW 1.9 Regional Cap and Trade 


Sector:


Electricity Generation

Policy Description:
Set a mandatory cap on the amount of CO2 emitted by the electricity generation sector.  Reductions in emissions below cap levels result in tradable credits.  Entities polluting at levels higher than permitted by the cap are required to purchase these emission credits.
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

For preliminary analysis, following assumptions were made:

· ICF Consulting’s Integrated Planning Model (IPM) was used to estimate the CO2 emission reductions and cost savings from the implementation of a 10-state regional CO2 cap and trade program.  The states included were Connecticut, Delaware, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont.

· Regional CO2 emission cap set at 1990 levels in 2010, 10% below 1990 levels in 2020

· Assumes no offsets allowed in 2010, forestry and high GWP gas offsets up to 10% of total cap allowed in 2020

· All emission estimates are production emissions (i.e. based on generation within the state or region)
· Note that this analysis models only a regional emission cap.  Different emission reduction and cost levels will likely be obtained if state-specific energy policies (e.g., an RPS) are put into place in Maine along with the regional cap.  This can be seen in the New York case to be discussed below.
· It should also be noted that the reduction and cost estimates obtained would be updated as the Regional Greenhouse Gas Initiative (REGGI) process that includes nine northeast states and the state of Maine unfolds.
	Impact
	2010
	2020
	Source

	Maine Proportion of NEPOOL CO2 Emissions
	11.4%
	10.2%
	Estimated using EPA Base Case 2003 IPM data

	Total 10-state CO2 Reduction 

(Thousand MTCO2e)
	33,796
	68,210
	IPM cap and trade run

	Total NEPOOL CO2 Reduction 

(Thousand MTCO2e)
	3,479
	3,436
	IPM cap and trade run

	Reduction in Maine CO2 Emissions (Thousand MTCO2e)
	397
	351
	Calculated

	Total 10-state Program Cost (NPV through 2020, Million Year 2000$)
	NA
	$8,198
	IPM

	Total Maine Program Cost (NPV through 2020, Million Year 2000$)
	NA
	$836
	Calculated

	Cumulative cost per metric ton
	NA
	$18.6
	Calculated

	Regional allowance price per metric ton
	$6.7
	$11.0
	IPM


Additional Data

For comparison purposes, the results of an earlier analysis by CCAP of a regional cap and trade program are presented below.  ICF Consulting’s IPM model was used to estimate the impact of a cap and trade program in New York and six New England states.  Note that unlike the cap and trade program modeled above, this scenario does not include Pennsylvania, a state that is heavily reliant upon coal-fired power.  The regional CO2 emission cap was set at 25% below 1990 levels for New York in 2010, plus 1990 levels for New England in 2010.  The scenario also includes a moderate energy efficiency policy in New York and New England, and a New York-only RPS set at 1% in 2005, 6% in 2010, and 8% in 2012 and after.  The energy efficiency policy has a significant impact on the program, and results in a net cost savings in both 2010 and 2020.
	Impact
	2010
	2020
	Source

	Reduction in NEPOOL CO2 Emissions
(Thousand MTCO2e)
	3,300
	7,400
	IPM NY Analysis

	Maine Proportion of NEPOOL CO2 Emissions
	11.4%
	10.2%
	Estimated using EPA Base Case 2003 IPM data

	Reduction in Maine CO2 Emissions (Thousand MTCO2e)
	376
	755
	Calculated

	NEPOOL cost per metric ton*
	-$74
	-$90
	IPM

	Regional allowance price per metric ton
	$3.2
	$5.4
	IPM


*This cost per metric ton is for the specific year only.  Costs may be incurred unevenly in different years, so a levelized cost taken through 2020 and measured against the total cumulative tons reduced would likely produce a different value.

	Measure:
	                                     EW 1.10 Emission Standards 


Sector:


Electricity Generation
Policy Description:
Standards that limit emissions on an output basis.  A CO2 emission standard often limits the tons of CO2 per kWh produced.  A generation performance standard, or GPS, is an emission standard covering several pollutants in one policy/regulation, and can include CO2.
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

For preliminary analysis, following assumptions were made:

· Emission standard adopted for CO2 only, applied to all fossil-fired plants in Maine.

· Emission rates of plants in IPM adjusted to meet standard.  No plants shut down, all plants assumed to comply with plant improvements, fuel switching or offset purchases.

· Note that an emission standard may be used in conjunction with a requirement to offset the CO2 emissions through investment in afforestation/reforestation or new renewable energy projects.  Emission standards may allow generators to meet all or part of the emission limit through purchases of offsets; the carbon sequestered or reduced is then deducted from the actual CO2 emissions from the plant to help meet the standard.
· Since the costs per ton number cannot be estimated readily, the Massachusetts Department of Environmental Protection was contacted to determine whether an effort was made to estimate the costs of state regulation 310 CMR 7.29.  This multi-pollutant regulation imposes an emission limit of 1,800 lb CO2/MWh on existing power plants in the state.  The Massachusetts DEP has not estimated the costs, however, so cost per ton estimates are not readily available for this measure for Maine.
· The Massachusetts regulation allows plants to use off-site reductions (including renewable energy generation or sequestration projects) as offsets to be counted against their emission rate.  The state has not yet decided whether to limit the offsets geographically.  They are considering in-state, national, and international offsets. 
	Impact
	2010
	Source

	Emission Limit (lb CO2/MWh)
	1,100
	NESCAUM Final Model Rule

	Number of Affected Plants
	32
	IPM

	Reduction in CO2 Emissions

(Thousand MTCO2e)
	371
	Estimated using EPA Base Case 2000 IPM data

	Emission Limit (lb CO2/MWh)
	1,450

	Agreement between New Jersey DEP and PSEG

	Number of Affected Plants
	30
	IPM

	Reduction in CO2 Emissions

(Thousand MTCO2e)
	134
	Estimated using EPA Base Case 2000 IPM data



    
    Note: Reductions in 2020 would be approximately the same as those in 2010

	Measure:
	EW 1.11 Interconnection Rules and 

Transmission Barriers


Sector:
Electricity Generation
Policy Description:  
Standardized rules to enable clean, distributed generation to receive authorization to connect to the local grid.  Transmission pricing and technical issues are often barriers to renewable and other clean distributed generation (DG), as well as power from independent power producers (IPPs).
BAU Policy/Program:  

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Information on potential costs and emission benefits for this option are not readily available.
	Measure:
	EW                                 EW  1.12 Offset Requirements 


Sector:
Electricity Generation

Policy Description:
Requirement to offset a given percentage of CO2 emissions through projects that reduce emissions indirectly, such as afforestation/reforestation or new renewable energy projects.
BAU Policy/Program:
None

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Offset Requirements may be used in conjunction with a GHG cap and trade program or an emission standard.  The GHG savings estimated in conjunction with the Emission Standards option (see above) could also result from a requirement to offset an equivalent quantity of emissions at plants that exceed the standard. 
For preliminary analysis, following assumptions were made:

· An offset requirement is an alternative to a GHG cap and trade program, since under the latter new units would not receive allowances.  A program that requires new units to offset 100% of their emissions will ensure no net growth in GHG emissions without allowance trading. 
· All new fossil-fired generating plants online after 2003 in Maine are required to offset 100% of total annual emissions in 2010 and 2020. 

· All incremental generation after 2003 assumed to be met by new plants

· All offsets assumed to be purchased in Maine

Additional Data

The Oregon Climate Trust currently pays an average of $3.40 per metric ton of offsets purchased.  It should be noted, however, that they purchase the least expensive offsets regardless of the source, which may include other states or foreign countries.  They buy only CO2, and the offsets can be from sequestration, renewable, energy efficiency and other projects.  
The utility of this option for the state could be affected by the potential adoption of a national GHG reduction program in the future.  Under such a plan, the state might not receive credit for offsets required by the state government. 

	Impact
	2010
	2020
	Source

	BAU Load Growth After 2003 (MWh)
	1,113,000
	2,620,000
	Maine Energy Policy Report

	Offset Requirement
	 100%
	 100%
	Assumption

	Average Maine Plant Emission Rate

(lb CO2/MWh)
	918
	875
	EPA Base Case 2003 IPM data

	Total CO2 Emissions Offset 

(Thousand MTCO2e)
	463
	1,040
	Calculated

	Cost per metric ton

(Domestic Offsets Only)
	$10
	$17
	2010: Oregon Climate Trust

2020: Assumption based on IPM results of cap and trade policies 

	Total Cost

(Million $)
	$4.6
	$17.7
	Calculated


	Measure:
	                EW 1.13 Registry


Sector:
Electricity Generation

Policy Description:
Voluntary GHG emissions registry that requires participating entities to separately report direct and indirect emissions or emission reductions. Registries may be used to provide public recognition, baseline protection, and support future emissions trading regimes.
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

	Measure:
	                                           EW 1.14 Public Education


Sector:
Electricity Generation

Policy Description:
Any of a variety of methods, including public service announcements and education in schools, that make the public aware of the GHG emissions that come from fossil-fueled electricity generation and the actions people can take to reduce GHG emissions.
BAU Policy/Program:

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

State programs currently exist to reduce end-use energy demand in the commercial sector (e.g., Green Schools).  These will be discussed in the BFM sector.  To encourage the development of new sources of energy supply for GHG mitigation, the state may wish to consider workshops or public/private educational partnerships, perhaps modeled on US EPA programs (e.g., the Combined Heat and Power Partnership). 
	Measure:
	EW 2.1                                                            EW 2.1 Convert Landfill Methane to Energy


Sector:


Waste Management

Policy Description:
Landfills naturally create methane gas (a GHG) as a by-product.  Rather than being released into the air or burned off (flared), methane can be captured and utilized as a fuel to produce energy.
BAU Policy/Program:   
No gas-to-energy projects are in operation in Maine at this time  
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

THE TEXT IN THIS SECTION REPLACES THAT IN THE JANUARY 28 DOCUMENT

· Assumptions and analysis were developed in consultation with Maine DEP and the US EPA Landfill Methane Outreach Program (LMOP).  The LMOP database includes detailed information on 11 Maine landfills, including estimates of landfill gas potential and associated emission reductions.  Information on one additional landfill was provided by Maine DEP.

For preliminary analysis, following assumptions were made:

· Based on working group suggestions and discussions with working group members and other parties, two potential policy options were analyzed.  In the first scenario, small electric generating units (total potential 16 MW) are installed at four landfills.  In the second scenario, nine landfills are required to flare their methane emissions.

Scenario 1

· Installation of electric generating units 

· West Old Town (10.4 MW potential)

· Crossroads (3.3 MW potential)

· Regional Waste Systems (1.3 MW potential)

· Pinetree (1.0 MW potential)

· Landfill gas electricity projects require the prior installation of an emission collection system.  Therefore, only landfills that are either flaring their methane or plan to install a capture system were included.

· The West Old Town landfill was included based on current plans to install a collection system

· Electricity costs were taken from the Maine renewable supply curve

Scenario 2
· Methane flaring assumed at the following landfills: West Old Town, Bath, Brunswick, Lewiston, CWFC, Fort Fairfield, Hatch Hill, Little Squaw, Presque Isle

· The West Old Town landfill collection was included based on current plans to install a collection system

· Costs were based on an EPA estimate of $730,000 to install a collection system for a landfill with one million tons of waste in place.  This estimate was used to develop an average cost per ton; costs were then apportioned based on current tons in place.

· Costs were annualized over the 2004-2020 time period assuming a 5% interest rate.

Scenario 1: Install electric generating units at landfills
	Data Need
	2010
	2020
	Source

	Total annual methane consumed as fuel (Thousand MTCO2e)
	605
	605
	LMOP Database

	Total landfill gas electricity generation (MWh)
	118,641
	118,641
	LMOP Database

	Average regional CO2 emissions rate (lb CO2/MWh)
	598
	590
	IPM

	Total annual grid emissions displaced (Thousand MTCO2e)
	32
	32
	Calculated

	Reduction in GHG Emissions

(Thousand MTCO2e)
	637
	637
	Calculated

	Landfill gas electricity price ($/MWh)
	$32.8
	$32.8
	Renewable supply curve

	Total cost (million $)
	$3.9
	$3.9
	Calculated

	Cost per metric ton
	$6.1
	$6.1
	Calculated


Scenario 2: Require methane flaring at landfills
	Data Need
	2010
	2020
	Source

	Reduction in GHG Emissions

(Thousand MTCO2e)
	533
	533
	LMOP Database

	Total cost (million $)
	$2.7
	$2.7
	Estimated based on LMOP data

	Annual cost, levelized

(million $)
	$0.24
	$0.24
	Calculated

	Cost per metric ton
	$0.45
	$0.45
	Calculated


	Measure:
	                     EW  2.2 Resource Recovery Facility


Sector:
Waste Management
Policy Description:
Burning waste can reduce the amount of methane generated from waste and can create a source of energy that avoids emissions from other energy sources.
BAU Policy/Program:   
Electric generating plants fired by municipal solid waste (MSW) are included as eligible renewable sources under the state Renewable Resource Portfolio Requirement (for a description of this state program see Renewable Portfolio Standards [RPS] measure above).
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

THE TEXT IN THIS SECTION REPLACES THAT IN THE JANUARY 28 DOCUMENT
· Assumptions and analysis were developed in consultation with the Independent Energy Producers of Maine and Maine DEP

· Current status of MSW incineration in Maine indicates that construction of new plants is unlikely due to environmental concerns and local opposition.  Plant operators have indicated that potential increases in generation at existing plants may be possible through upgrades. 

· The initial analysis indicated that the annual net emissions in each year through 2020 would actually increase through this policy.  The policy therefore appears to be ineffective as a mechanism to reduce actual emissions in 2010 or 2020.  When calculated over the estimated 30-year lifetime of the landfill, however, the policy results in significant emission reductions.  The analysis below therefore estimates the total aggregate emission reductions achieved over the lifetime of the landfill.

For preliminary analysis, following assumptions were made:

· Policy option analyzed assumed upgrades at Penobscot Energy Recovery Company (25 MW) and Maine Energy Recovery Company (22 MW), the two largest plants  

· Policy assumes an increase in capacity factor based on information provided by plants 

· Analysis includes displaced emissions from grid-based electricity and landfills.  Assumes zero emissions from recycling

· Data on landfilled waste taken from 2001 Solid Waste Generation and Disposal Capacity Report
· GHG emission rates for waste incineration in Maine taken from the EPA Inventory Tool.  Emission rate for landfills obtained from the US EPA LMOP program.

· Total cost of upgrading plants assumed to be about $2 million, based on information provided by plants.  Costs were annualized over the 2004-2020 time period, assuming a 5% interest rate

· Costs for recycling and landfilling obtained from Maine State Planning Office Waste Management and Recycling Program

· Price of recycled materials fluctuates considerably, so costs have been calculated based on estimated price range

	Assumption
	2010
	2020
	Source

	Increase in capacity factor
	10.7%
	10.7%
	2001 Waste Report

	Incremental waste incinerated (tons)
	62,793
	62,793
	IEPM

	Total emissions from waste incineration

(Thousand MTCO2e)
	188
	502
	Calculated

	Total displaced emissions from landfills

(Thousand MTCO2e)
	245
	653
	Calculated

	Average regional CO2 emissions rate (lb CO2/MWh)
	598
	590
	IPM

	Total incremental generation (MWh)


	33,775
	33,775
	Calculated

	Total displaced emissions from electricity

(Thousand MTCO2e)
	55


	145
	Calculated

	Lifetime reduction in GHG emissions

(Thousand MTCO2e)
	112
	296
	Calculated

	Total initial MSW plant upgrade cost

(million $)
	$2
	$2
	IEPM

	Recycling cost per ton of waste
	$118
	$118
	Maine SPO

	Incineration and landfill disposal cost per ton of waste
	$103
	$103
	Maine SPO

	Revenue from sale of each ton recycled
	 $15 (low)

 $60 (high)
	$15 (low)

$60 (high)
	Maine SPO

	Total cost (million $)
	$2 (low)

$10.6 (high)
	$2 (low)

$23.5 (high)
	Calculated

	Cost per metric ton GHG reduced
	$18 (low)

$95 (high)
	$7 (low)

$79 (high)
	Calculated


	Measure:
	EW 2.3                                    EW 2.3 Recycling/Source Reduction


Sector:
Waste Management

Policy Description:
Create programs to reduce the amount of waste being put in landfills and/or waste-to-energy facilities, thereby reducing the amount of methane and CO2 generated.  Also, can reduce source emissions by reducing the need for virgin materials.
BAU Policy/Program:   
The Maine Legislature has established a goal of recycling 50% of the state's municipal solid waste by 2003.  A 37.3% statewide recycling rate was achieved by Maine residents and businesses in 2001.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

THE TEXT IN THIS SECTION REPLACES THAT IN THE JANUARY 28 DOCUMENT
· Pay-as-you-throw is the primary recycling program in Maine.  Mandatory programs are also being used or developed in some areas, as well as backyard composting of food waste (in the residential sector).  Pay-as-you-throw is now in 130 Maine communities, but it may become less effective over time.  One issue is that reducing the trash level in one town may actually increase it in another.  
For preliminary analysis, following assumptions were made:

· Assumptions and analysis were developed in consultation with the Maine State Planning Office Waste Management and Recycling Program

· Current recycling rate (37.3%) taken as the baseline.  Policy assumed increase to 45% in 2010 and 50% in 2020.  Analysis assumes no increase in recycling rate until 2010, followed by a constant annual rate (45%) until the increase in 2020.

· Emission reductions have been estimated on an annual basis.  Emission reductions would be significantly higher if estimated over the lifetime of the landfill.

· Historical waste data taken from 2001 Solid Waste Generation and Disposal Capacity Report.  Total tons of waste in 2010 and 2020 estimated using average growth rate from 1997 to 2001.

· Analysis assumes zero emissions from recycling; includes displaced emissions from incineration and landfills.  Does not include potential displaced emissions from waste exports or reduced use of virgin materials.

· GHG emission rates for waste incineration and landfills in Maine taken from the EPA Inventory Tool

· Price of recycled materials fluctuates considerably, so cost estimates have been calculated based on estimated price range

· As shown below, recycling appears to be a very cost-effective GHG mitigation option.  It is estimated to be either a net zero-cost measure or a net cost benefit.

	Assumption
	2010
	2020
	Source

	Total waste discarded (tons)
	2,416,972
	3,264,553
	Estimated based on data from 2001 Waste Report

	BAU recycling baseline rate
	37.3%
	37.3%
	2001 Waste Report

	New recycling rate
	45%
	50%
	Assumption

	Incremental waste recycled (tons)
	186,107
	414,598
	Calculated

	Total displaced emissions from waste incineration

(Thousand MTCO2e)
	42
	94
	Calculated

	Total displaced emissions from landfills

(Thousand MTCO2e)
	4
	57
	Calculated

	Reduction in GHG Emissions

(Thousand MTCO2e)
	47
	152
	Calculated

	Recycling cost per ton of waste
	$118
	$118
	Maine SPO

	Incineration and landfill disposal cost per ton of waste
	$103
	$103
	Maine SPO

	Revenue from sale of each ton recycled
	$15 (low)

$60 (high)
	$15 (low)

$60 (high)
	Maine SPO

	Total cost (million $)
	-$8.4 (low)

$0 (high)
	-$18.7 (low)

$0 (high)
	Calculated

	Cost per metric ton GHG reduced
	-$180 (low)

$0 (high)
	-$123 (low)

$0 (high)
	Calculated
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