DETAILED OPTION DESCRIPTIONS
Introduction


Based on consideration of a list of potential GHG mitigation options originally presented to the Stakeholder Advisory Group in December, 2003, each of the four Working Groups (Transportation and Land Use; Buildings, Facilities, and Manufacturing; Energy and Solid Waste; Agriculture and Forestry) worked with the technical consultants to identify and refine those options which appeared to have the greatest potential for cost-effective carbon savings.  Each of those recommended by DEP for possible adoption, or suggested for additional study and modeling, is summarized in the following pages.  More extensive information about the assumptions underlying the calculations of cost, carbon benefit, etc., may be found in the Appendix volume, where the complete final reports of the Working Groups are printed.


The GHG mitigation options are designed to change technologies and practices in ways that reduce the emission of GHGs to the atmosphere.  Each option sets out a key strategy that would need to be refined and specified further at the level of state implementation.  Some policy approaches are broad, affecting many processes and technologies, while others are more specific.


The 55 (options included in Group I below are arranged in the same order as found in Table 1 (“Summary Table of Recommended Options”) on page ##; that is, from highest to lowest in terms of estimated 2020 carbon savings.  While the Working Group and Stakeholder Advisory Group processes identified some options as having reached consensus (defined as unanimous support), and others for which consensus was not reached, Commissioner Gallagher determined at the June 30, 2003, meeting that since all the modeled options taken together were not projected to reach the legislative targets, the Department’s CAP would include these without distinction.


Even if all options taken together met the targets, it would be imprudent not to pursue most or all of them, as some benefits come after 2020 (especially for some of the Forestry options), the assumptions behind the expected reductions are likely to change when and if each option’s design is finalized and it  is implemented, and most importantly, there will likely be many unexpected delays causing the options to be implemented later than planned.


The characterization of each option contains a number of key measures or indicators:

· The reduction in emission of carbon to the atmosphere in 2020.  This indicates the total impact in 2020 as a result of implementing all the measures from 2005 (or later) and on through 2020, expressed in thousands of metric tons of carbon dioxide equivalent.


· The cost per unit of saved carbon is the net cost of the option (cost of saved carbon minus avoided costs) divided by the carbon reductions for the option.  The costs and carbon reductions are computed through a discounted cash flow and “carbon flow” analysis over the 15-year time period.
  There are many options (largely energy efficiency and demand reduction in buildings, facilities, and transportation) that result in net savings (i.e., avoided costs from saved energy or other resources are greater than the cost of implementing the measure).  Thus, this cost can be a negative number, indicating a very promising option that reduces carbon emissions and saves money.


· Performance measures are quantitative or qualitative metrics that can be used to monitor the effectiveness of the option once implemented.


· Implementation method(s) vary widely among options.  If implementing an option would require legislative or regulatory action, or State Executive order, it is indicated here.


· Co-benefits are defined as the results from implementing an option which produce a benefit in addition to reducing carbon emissions.  For instance, many of the recommended actions also other air pollutants with significant human health effects such as fine particulate matter and air toxics.  Other co-benefits and side effects, such as the potential for economic development, are more difficult to quantify and are here described qualitatively.

For many of the options, additional notes below the summary provide general background and further details about the option, including information on specific comments made by Stakeholders in working group or SAG meetings.

The 55 options in Group 1 constitute the core of the DEP’s recommendations to meet the 2010 and 2020 emissions mitigation goal, i.e., a level of Maine GHG emissions no greater than 10% below those emitted in 1990.
  As noted above, not all of these are proposed on the basis of consensus by the Stakeholders to the CAP.  They have in common that the technical consultants and Stakeholders were generally agreed on the assumptions underlying the calculation of carbon to be saved if the option were to be implemented as described, and these calculations have produced a “saved carbon” number.  If all of them were implemented, they would, taken together, produce xxx thousand metric tons of carbon savings, representing xx% of the reductions needed to meet the statutory target.

A few options, most notably that related to so-called “black carbon” (4), clearly require a greater depth of understanding of both technical and policy implications than could be achieved in time for complete stakeholder review.  Others (5; 11) are noted as having been approved in principle by stakeholders, but which there were differences of opinion about the details of implementation.  These will require additional research, technical modeling and policy consideration.  The Department will make every effort, within resource constraints, to complete the evaluation of these options in consultation with stakeholders.

Some options (2; 3, with its alternative; 6; 49) would either require a regional or multi-jurisdictional approach to be implemented, or at least would be most effective if implemented in a broader context.

The 40+ options in Group 2 (“Non-quantified Options”) are briefly identified as those potential emissions mitigation actions which seemed particularly promising to the stakeholders and the DEP, but for which at the moment the data, particularly the calculation of amounts of saved carbon and/or cost of saved carbon, are incomplete.  Others in this group identify actions to educate and inform specific groups and the public at large about greenhouse gas issues.  These options will be studied further in the immediate future, and included in updates to the present CAP.  In cases where the Department would be able to begin implementation of such an option on its own authority, it would be likely to do so.  This group also includes additional options that have been presented by stakeholders, or identified by the Department, since the June 30, 2003 SAG meeting at which a final list was presented.  Since these have not been subjected to the same analysis and review process as those in Group 1, the Commissioner did not wish to include them in the list of primary recommendations.

For each of the Group I options, the title is followed by an indication of the option’s comparative ranking with others in two categories: anticipated carbon savings, and cost effectiveness.  These indicators are derived from the information in Table 2, where options are grouped in a 4x2 matrix.  This information is symbolized as follows:

C = expected carbon savings of 0 – 200 KMT annually in 2020;

CC = annual savings of more than 200 KMT in 2020.

++ = cost savings of $20 or more per KMT saved in 2020;

+ = cost savings of $0 to $20 per KMT saved in 2020.

$ = costs of $0 - $20 per KMT saved in 2020; and

$$ = costs of $20 or more per KMT saved in 2020.

OPTION #1-- Offset Requirements
Comparative ranking:    
CC

$


	Category
	Description



	Working group
	Electricity and Solid Waste 1.12

	Option name
	Offset Requirements

	Sector(s)
	Electricity

	Policy / program elements
	Requirement to offset a given percentage of CO2 emissions through projects that reduce emissions indirectly, such as afforestation/reforestation, new renewable energy projects, or incremental energy efficiency projects.

	Rationale
	Provides a way to ensure no net increase in emissions from new generation sources.

	Existing policy/program
	None

	Significant co-benefits
	Provides opportunities for increasing development or market penetration of renewable capacity.

	Carbon saved 2020
	1022.0 (without Option #3)

(326.7 in conjunction with Option#3) 

	Cost per unit saved carbon
	10

	Performance measure
	

	Implementation method(s)
	Would require legislative action.

	Implementation / outreach considerations
	May be used in conjunction with a GHG cap and trade program or an emission standard (see 3 and 7). The utility of this option for the state could be affected by the potential adoption of a regional or national GHG reduction program in the future.  Under such a plan, the state might not receive credit for offsets required by the state government.


Most Stakeholders agreed that Emission Standards and Offset Requirements should be included in the plan if they are not duplicative with the Regional Greenhouse Gas Initiative (RGGI), or if RGGI does not happen.  Others could not support these two options without more information or wanted the numbers re-analyzed to ensure they were actually incremental to RGGI.

As noted above in option #1,
 the consolidated options calculations only include the incremental difference between what RGGI would accomplish, and the additional savings from this and Option #7.

OPTION #2 -- Tailpipe GHG Emissions Standards

Comparative ranking:
CC
++


	Category
	Description



	Working group
	Transportation and Land Use 1.1a

	Option name
	Implement Tailpipe GHG Emissions Standards

	Sector(s)
	Transportation:  Vehicle Technologies

	Policy / program elements
	Adopt California GHG tailpipe standards for passenger vehicles. 


	Rationale
	Advances in vehicle technology offer significant opportunities to reduce GHG emissions from motor vehicles.

	Existing policy/program
	None at present

	Significant co-benefits
	Improved vehicle GHG performance is matched by reductions in other pollutant emissions, and reduces consumer fuel expenditures.

	Carbon saved 2020
	933.6

	Cost per unit saved carbon
	-48

	Performance measure
	

	Implementation method(s)
	Maine could propose amending Chapter 127 to include the new CARB regulation.

	Implementation / outreach considerations
	California GHG tailpipe standards are likely to face legal challenge from automakers on the basis that vehicle CO2 regulation is preempted by federal fuel economy regulation.  

New York, Massachusetts, Connecticut and Rhode Island have all made commitments to implementing the California motor vehicle GHG standards once finalized.


It is important to reduce vehicle GHG emissions rates in the short term because significant vehicle-fleet turnover and associated GHG savings can take a decade or more.  This measure serves as a crucial complement to VMT reduction measures (see 17).  This measure would follow California’s lead on regulating emissions from new light-duty vehicles, which, according to the Clean Air Act, Maine can do.

The Working Group was divided over this measure.  Supporters noted that Maine would join other states, New York, Massachusetts and Connecticut, in the region that have indicated interest in adopting CA GHG standards, once finalized.
  Opponents expressed concerns about competitiveness impacts in Maine and potential legal exposure for the State, and were unable to support the measure in the SAG.   There was significant support to “wait and see” how the CA standards are defined and the outcome of the likely lawsuit in CA.  All SAG members except one supported a “trigger” mechanism where Maine would adopt the standards after a certain number of other states did.

OPTION # 3-- Regional Cap and Trade
Comparative ranking:    
CC
++



	Category
	Description



	Working group
	Electricity and Solid Waste 1.9

	Option name
	Regional Cap and Trade

	Sector(s)
	Electricity

	Policy / program elements
	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. 

Maine is currently involved in a Regional Greenhouse Gas Initiative with six New England States, NY, NJ, and Delaware.  Model design and projected savings and costs should be available in 2005. Previous modeling of six New England states plus NY showed significant potential savings.

This option shows the impact of a cap and trade program in New York and six New England states.  Note that unlike the previously modeled cap and trade program, 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.

	Rationale
	Market based emission reduction strategy

	Existing policy/program
	SO2 and NOx trading programs

	Significant co-benefits
	Avoids other pollutant emission

	Carbon saved 2020
	755.0

	Cost per unit saved carbon
	-74 to -90

	Performance measure
	NA

	Implementation method(s)
	Regional RGGI Initiative

	Implementation / outreach considerations
	


Cap and Trade is a market based policy tool for protecting human health and the environment. A cap and trade program first sets an aggressive cap, or maximum limit, on emissions. Sources covered by the program then receive authorizations to emit in the form of emissions allowances, with the total amount of allowances limited by the cap. Each source can design its own compliance strategy to meet the overall reduction requirement, including sale or purchase of allowances, installation of pollution controls, implementation of efficiently measures, among other options. Individual control requirements are not specified under a cap and trade program, but each emissions source must surrender allowances equal to its actual emissions in order to comply. Sources must also completely and accurately measure and report all emissions in a timely manner to guarantee that the overall cap is achieved. 

Carbon reductions and the cost estimates in this document will change based on the final design of the Regional Greenhouse Gas Initiative (RGGI) program. 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. 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.  

OPTION # 4-- Clean Diesel Technologies to Reduce Black Carbon
Comparative ranking:    
CCC

$


	Category
	Description



	Working group
	Transportation and Land Use 8.1

	Option name
	Clean Diesel Technologies to Reduce Black Carbon

	Sector(s)
	Transportation

	Policy / program elements
	This program would provide incentives to accelerate the use of lower sulfur diesel and to accelerate adoption of engine improvements and tailpipe control technology to reduce emissions of black carbon.


	Rationale
	Scientists have identified black carbon, a component of diesel particulate matter (PM), as having a large and fast-acting warming impact on the atmosphere.
, 
 While there is still significant uncertainty on the exact climate impacts of black carbon emissions, the Working Group decided that the issue is worth serious consideration given the magnitude of the potential impact.

	Existing policy/program
	Clean School Bus USA Grant is funding diesel oxidation catalysts retrofits for 266 Maine school buses. 



	Significant co-benefits
	Air quality improvements (particulate and toxics reductions), resulting in positive health effects.

	Carbon saved 2020
	740.0

	Cost per unit saved carbon
	6-14

	Performance measure
	tbd

	Implementation method(s)
	Would require definition of Best Available Control Technology (BACT) by vehicle type, vintage, duty cycle to promote appropriate use of fuels and new or retrofitted engines.  Needs further study to identify a mixture of potential actions.  Would likely require legislative action to establish standards, timelines, etc.

	Implementation / outreach considerations
	Dependent on availability of support funding for fleets to retrofit or replace.  Maine’s largest diesel fleet is the school buses, second largest is Maine DOT.  For these  sources the added expense would be a significant burden unless it could be supported by an offsets/trading funding mechanism.


Diesel engines emit roughly half of the black carbon in the United States.  This option was recommended for further study by the working group, a position endorsed by the SAG. There was consensus to approve the option if it was modified to include only the following:

· Gather statewide data on heavy-duty mobile diesel engines and emissions;
· Establish working group to analyze: data, fuel issues, emission control technologies, costs, benefits, opportunities, case studies, pilot projects;
· Develop recommendations for a Maine Clean Diesel Program;

· Regional initiatives – Recommend to the NEG-ECP that bi-national black carbon emissions be studied and considered for inclusion in the GHG inventories and baselines.  

· Federal initiatives – Work with its federal delegation and EPA to increase funding for diesel retrofit programs, with particular focus on transboundary and international diesel sources (marine, interstate trucking).

The Working Group was divided on how to implement this option, and what incentives should be provided, which will affect cost and carbon savings. The Department has included this in the list of recommended options, understanding that further effort will be required to develop implementation approaches, because of the large potential GHG savings associated with it.

OPTION #5 – Renewable Energy System Benefit Charge (SBC)
Comparative ranking:    
CC

$$


	Category
	Description



	Working group
	Electricity and Solid Waste 1.2

	Option name
	Renewable Energy System Benefit Charge (SBC)

	Sector(s)
	Electricity supply and demand side green power purchases

	Policy / program elements
	Under a system benefit charge program, the state would 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.

	Rationale
	Reduce emissions of carbon and other air pollutants by promoting increased use of renewables.

	Existing policy/program
	Efficiency Maine.  In addition, consumers may make voluntary contributions to an R&D fund for renewable resources when paying their electric bills

	Significant co-benefits
	Increase security of state’s energy supply; economic development impetus for emerging technologies which could be eligible for funding.

	Carbon saved 2020
	689.0

	Cost per unit saved carbon
	30

	Performance measure
	

	Implementation method(s)
	tbd

	Implementation / outreach considerations
	An SBC funds the same categories of units as the  RPS, or it can be stgructured to fund other categories of renewables or energy efficiency measures that would not overlap with an RPS, or both.  For purposes of this analysis to fund the same renewables as the RPS, but only the reductions from the RPS itself have been included in the reduction totals to avoid overlap.


No specific mechanism for funding an SBC was proposed by the Working Group or Stakeholder Advisory Group.

Some Stakeholders suggested that the SBC may not necessary if it is redundant with the RPS, but no one disagreed with the Working Group recommendations to estimate the range of GHG savings and cost of saved carbon for using the SBC to support an RPS or to support emerging technologies not covered by the RPS.

OPTION # 6-- Set a Low-GHG Fuel Standard
Comparative ranking:
CC
$$
:

	Category
	Description



	Working group
	Transportation and Land Use 3.1

	Option name
	Set a Low-GHG Fuel Standard

	Sector(s)
	Transportation

	Policy / program elements
	Require minimum low-GHG fuel content in all fuel sold in the state

	Rationale
	Reduce dependence on gasoline, reduce GHG emissions

	Existing policy/program
	None at present

	Significant co-benefits
	Reduce local air pollution; increase energy security  Some economic development may ensue as resources move to the ethanol/bio-diesel infrastructure, particularly feedstock from Aroostook county and other agriculture / waste wood areas.

	Carbon saved 2020
	639.5

	Cost per unit saved carbon
	34

	Performance measure
	Sales of substitute fuels

	Implementation method(s)
	Requires legislative mandate (major substantive rule).

	Implementation / outreach considerations
	There are significant infrastructure changes to be considered as part of this measure.  There is the potential for a border issue with New Hampshire.


This measure would mandate the substitution of E-10 (ethanol) for a progressively increasing volume of gasoline; and a comparable substitution of B-5 (bio-diesel) for diesel fuel.  The goal would be 100% of all fuels by 2020.

Opinions on this option were divided.  Some stakeholders preferred passage of a Federal renewable fuel standard, or at least as part of a regional approach initiated through the Northeast States Consolidated Air Use Management organization.  Several state agencies noted that they did not have explicit authority to support this measure.  Opponents expressed concerns about supply, distribution and price volatility.

All representatives to the SAG could support this measure if adopted regionally, but were not in agreement if implementation was limited to Maine. The SAG also unanimously supported federal renewable fuel standards.

OPTION 7 -- ESW 1.10 Emission Standards
Comparative ranking:    
CC

$$


	Category
	Description



	Working group
	Electricity and Solid Waste 1.10

	Option name
	Emission Standards for Electricity Generation

	Sector(s)
	Electricity

	Policy / program elements
	Output-based emission standard (emission limit) for CO2 is applied to all fossil-fired plants in Maine (both new and existing units) beginning in 2008.

	Rationale
	Sets specific limits on GHG emissions.

	Existing policy/program
	None at present.

	Significant co-benefits
	

	Carbon saved 2020
	609.0 (without Option #3)

(549.3 in conjunction with Option#3)

	Cost per unit saved carbon
	23

	Performance measure
	

	Implementation method(s)
	Change in licensing standard through existing DEP authority.

	Implementation / outreach considerations
	Note that an emission standard may be used in conjunction with a program to offset the CO2 emissions (see ##) through investment in afforestation / reforestation or new renewable energy projects. This limit could be met by averaging emissions across all fossil-fired units online in each year, so not every unit would be required to meet the standard.  This is equivalent to a policy that allows entities to meet standards by purchasing and selling emission credits.


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. 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.  Emission standards could be set at 900 lb CO2/MWh.  

Most Stakeholders agreed that Emission Standards and Offset Requirements should be included in the plan if they are not duplicative with the Regional Greenhouse Gas Initiative (RGGI), or if RGGI does not happen.  Others could not support these two options without more information or wanted the numbers re-analyzed to ensure they were actually incremental to RGGI.  One Stakeholder asked that Emission Standards be better defined.

As noted above in Option #7,
 the consolidated options calculations only include the incremental difference between what RGGI would accomplish, and the additional savings from this and Option #1.

OPTIONS #8, 18 -- Biomass Generation

Comparative ranking:    
CC

$



	Category
	Description



	Working group
	Electricity and Solid Waste 1.5a

	Option name
	Biomass Generation:  Existing Units

	Sector(s)
	Electricity

	Policy / program elements
	Two related options are combined here.  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.

	Rationale
	Electricity generation from biomass-fired plants can reduce greenhouse gas and other emissions by displacing generation from fossil-fired units

	Existing policy/program
	None.

	Significant co-benefits
	Enables fuller utilization of existing bio-mass feedstocks; may provide incentive to develop additional feedstocks from forests and farms.

	Carbon saved 2020
	Scenario 1 - 269.0  

Scenario 2 – 574.0

	Cost per unit saved carbon
	Scenario 1 -  15 -17  

Scenario 2 –  15

	Performance measure
	Operating plant generation numbers.

	Implementation method(s)
	Production tax credit.  Would require legislative action.  Biomass subsidy assumed to be $10 per MWh based on information in Maine PUC Report

	Implementation / outreach considerations
	The Working Group noted that some non-operating plants may be restarting and some existing plants may become economical because of other states’ RPS policies and increasing gas prices.  Therefore a targeted program may not be necessary.


The Working Group supports these options if a subsidy is needed, and recommends that if state funds are used to subsidize existing units, a competitive bidding process should be explored (e.g., evaluating bids’ costs and benefits, or on a needs basis).

Biomass is currently not clearly defined, so biomass fuel needs to be be clearly defined so as to include clean biomass only (e.g., wooden debris).

OPTIONS #9, 27--  Landfill Methane Management
Comparative ranking:    
C
$


	Category
	Description



	Working group
	Electricity and Solid Waste 2.1a, 2.1b

	Option name
	Convert Landfill Methane to Energy

	Sector(s)
	Waste Management

	Policy / program elements
	Landfills naturally create methane gas (CH4, a GHG) as a by-product.  Rather than being released into the air, methane can be captured and utilized as a fuel to produce energy or burned off (flared).

Element 1 - Small electric generating units (total potential 16 MW) are installed at four large landfill which currently flare their methane.  
Element 2 – Eight smaller landfills are required to flare their methane emissions.

	Rationale
	Methane is 22 times more potent a GHG than CO2.  Both program elements reduce this to CO2

	Existing policy/program
	Flaring is occurring at the larger active landfill sites, and studies/planning are underway toward active utilization.

	Significant co-benefits
	Avoided landfill site odors.

	Carbon saved 2020
	Element 1 – 550.0

Element 2  - 109.0

Total:  659.0

	Cost per unit saved carbon
	Element 1 –  NA

Element 2  - 2

	Performance measure
	Calculated volumes of gas collected and either flared or converted to electricity.

	Implementation method(s)
	Element 1 is voluntary on the part of landfill operators.  Element 2 would require additional regulations under the DEP’s existing rule-making authority.

	Implementation / outreach considerations
	Both scenarios require capital investment.  There may also be barriers in Scenario 1 to making resulting electricity available to the grid, either because of transmission constraints, or “net metering” issues.


Some landfills are already required to manage methane emissions, principally to avoid local odors.  

In the first scenario, the state’s largest landfill sites would continue to install gas collection systems, convert the gas to electricity, and either utilize the electric power locally, or sell it into the power grid.  This option thus not only avoids intense GHG emissions, but generates renewable power.

The second element focuses only on avoided emissions, since collection and flaring does not produce electricity.

OPTION #10 – Increased Stocking with Fast Growing Trees
Comparative ranking:    CC
$


	Category
	Description



	Working group
	Agriculture / Forestry:  Forestry 2.0

	Option name
	Increased Stocking Of Poorly Stocked Forest Stands With Fast Growing Trees

	Sector(s)
	Forestry

	Policy / program elements
	Manage and promote 25,000 acres per year from the Poorly Stocked Class (10-34% stocked) to Moderately Stocked Class (35-64% stocked) stands over the next 15 years.

	Rationale
	Increasing coverage in existing stands increases active carbon storage in both standing timber and forest soils.

	Existing policy/program
	Public and private reforestation is required on many lands and practiced routinely in the state, but does not always result in full stocking of all stands.

	Significant co-benefits
	Harvest value of increased stocking.

	Carbon saved 2020
	531.65

	Cost per unit saved carbon
	 $1

	Performance measure
	MFS survey of forest lands

	Implementation method(s)
	Specific projects for enrichment and inter-planting.

	Implementation / outreach considerations
	Available to all landowner groups.  May be a good candidate for pilot project funding support for planning and evaluation.


For this and a number of following options in the Forestry area (14, 16, 20, 21, 25, 28), the Working Group reached consensus in recommending them according to the following standard:

1. There is a Carbon benefit gained over the long-term in actual on-ground implementation;

2. There is no adverse impact on biodiversity and sustainability;

3. There is ongoing research and adaptive management conducted to determine the appropriate site specifications and realized Carbon benefits of the mitigation technique.

4. The mitigation technique is economically feasible for forest landowners.

OPTION 7 -- ESW 1.10 Emission Standards
Comparative ranking:    
CC

$$


	Category
	Description



	Working group
	Electricity and Solid Waste 1.10

	Option name
	Emission Standards for Electricity Generation

	Sector(s)
	Electricity

	Policy / program elements
	Output-based emission standard (emission limit) for CO2 is applied to all fossil-fired plants in Maine (both new and existing units) beginning in 2008.

	Rationale
	Sets specific limits on GHG emissions.

	Existing policy/program
	None at present.

	Significant co-benefits
	

	Carbon saved 2020
	609.0 (without Option #3)

(549.3 in conjunction with Option#3)

	Cost per unit saved carbon
	23

	Performance measure
	

	Implementation method(s)
	Change in licensing standard through existing DEP authority.

	Implementation / outreach considerations
	Note that an emission standard may be used in conjunction with a program to offset the CO2 emissions (see ##) through investment in afforestation / reforestation or new renewable energy projects. This limit could be met by averaging emissions across all fossil-fired units online in each year, so not every unit would be required to meet the standard.  This is equivalent to a policy that allows entities to meet standards by purchasing and selling emission credits.


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. 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.  Emission standards could be set at 900 lb CO2/MWh.  

Most Stakeholders agreed that Emission Standards and Offset Requirements should be included in the plan if they are not duplicative with the Regional Greenhouse Gas Initiative (RGGI), or if RGGI does not happen.  Others could not support these two options without more information or wanted the numbers re-analyzed to ensure they were actually incremental to RGGI.  One Stakeholder asked that Emission Standards be better defined.

As noted above in Option #7,
 the consolidated options calculations only include the incremental difference between what RGGI would accomplish, and the additional savings from this and Option #1.

OPTION #12 -- BFM Energy Efficiency
Comparative ranking:    CCC
$


	Category
	Description



	Working group
	Electricity and Solid Waste 

	Option name
	BFM Energy Efficiency Measures

	Sector(s)
	Electricity demand

	Policy / program elements
	This policy represents the impact of the implementation of all demand-side energy efficiency measures considered in the Buildings, Facilities and Manufacturing (BFM) working group. Includes electricity demand reductions from 21 measures in the following areas: appliances; residential buildings; commercial and institutional buildings; and industry. Electricity demand estimated to fall by 994,000 MWh in 2010 and 1,430,000 MWh in 2020.

	Rationale
	Energy reduction measures at the end user result in a lower demand on power producers and saves the end user money.

	Existing policy/program
	Efficiency Maine

	Significant co-benefits
	

	Carbon saved 2020
	422.0

	Cost per unit saved carbon
	-128.0

	Performance measure
	

	Implementation method(s)
	

	Implementation / outreach considerations
	


These savings are included in the ESW sector because the NEMS model calculates the saving in this sector. Note that the policy case modelled includes only the reductions from reduced consumption of electricity, and does not account for reductions in direct fuel use on-site that would be expected from the measures considered.  The inclusion of these reductions would increase the emission reductions obtained and lower the total cost and the cost per ton estimates.

OPTION #13 -- Pay As You Drive Insurance

Comparative ranking:
CC
NA


	Category
	Description



	Working group
	Transportation and Land Use 2.4d

	Option name
	Allow Maine Car Insurance Companies to experiment with Voluntary PAYD Pricing Programs 

	Sector(s)
	Transportation:  Slowing VMT growth

	Policy / program elements
	Pay-As-You-Drive Insurance (also called Distance-Based Vehicle Insurance, Mileage-Based Insurance, Per-Mile Premiums and Insurance Variabilization) means that a vehicle’s insurance premiums are based directly on how much it is driven.

	Rationale
	Provides a direct cost-savings incentive to consumers to lessen vehicle miles traveled.

	Existing policy/program
	Insurers typically reduce a premium for low-mileage customers, but a pay-as-you drive scheme ties the premium to actual, measured VMT, either through odometer readings or GPS.

	Significant co-benefits
	Other benefits associated with lessening VMT

	Carbon saved 2020
	379.0

	Cost per unit saved carbon
	NA

	Performance measure
	Industry reports on market penetration.

	Implementation method(s)
	Pilot project with a recruited volunteer insurance provider.

	Implementation / outreach considerations
	The stakeholder advisory group expressed some skepticism regarding the market penetration assumptions.  Some specific vehicle user groups might need an adjusted approach.


This assumes a market penetration rate of 1% of Maine vehicles in 2010 (pilot program) and 50% in 2020.  There was near consensus in the working group to recommend this measure, with some objections related to specific hardships that might be associated with, e.g., agricultural and commercial vehicle users.   Several representatives to the SAG could not support this option.

Pilot programs for this option are currently under way in Oregon, and by several insurance providers.

OPTION #14 -- Forestland Protection
Comparative ranking:    CC
$



	Category
	Description



	Working group
	Agriculture/Forestry:  Forestry 1.0

	Option name
	Protection of Forestland from Conversion to Non-forested Land Uses

	Sector(s)
	Forest; Land Use Planning

	Policy / program elements
	Reduce ten percent of forestland conversion by 2010, and 20 percent by 2020 (against a baseline

rate of 141,600 acres projected loss from 2005-2020).

	Rationale
	Protection of forestland cover from conversion to developed uses significantly reduces the atmospheric conversion of carbon stored in biomass and soils on undeveloped lands. 

	Existing policy/program
	Large number of existing programs, including Land for Maine’s Future; USDA Forest Legacy Program; Tree Growth Tax Law; etc.

	Significant co-benefits
	Sprawl reduction: it may have the effect of directing growth to more efficient locations and reduce transportation emissions.

	Carbon saved 2020
	375.97

	Cost per unit saved carbon
	 (range) < 0 to 8

	Performance measure
	Documented accounting of land protected from loss.

	Implementation method(s)
	A number of potential implementation mechanisms exist, including regulatory and market-based land use standards and goals; direct incentive payments (easements and acquisitions); cluster zoning requirements or incentives (also known as conservation design or low impact development); revised transportation infrastructure investments; improvements to forest management profitability; and education.

	Implementation / outreach considerations
	Would need further state agency and stakeholder planning to adopt a comprehensive approach.


Implementation of this option would translate into protection of 2832 acres of natural forest cover per year that otherwise would have been lost to development.  The Working Group did not recommend a specific implementation approach.

Calculation of cost savings is based on the assumption of savings from the costs of public infrastructure and services not expended away from urban centers.  See Appendix x for further discussion.
OPTION #15 -- Increase Recycling/Source Reduction
Comparative ranking:    
CC

+


	Category
	Description



	Working group
	Electricity and Solid Waste 2.3

	Option name
	Expand & Increase  Recycling/Source Reduction Efforts

	Sector(s)
	Waste Management

	Policy / program elements
	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.

	Rationale
	Avoid / reduce direct carbon emissions; increase    carbon sequestration opportunities.

	Existing 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.

	Significant co-benefits
	Cost savings for consumers and municipalities through reduction in waste volume requiring disposal; reducing burden on limited disposal capacity; the providing of ‘raw materials’ for the secondary materials market.

	Carbon saved 2020
	374.0

	Cost per unit saved carbon
	0 – (-50)

	Performance measure
	Volume of waste tipped at waste-to-energy facilities or landfills; tonnage of recovered, recycled and/or composted discards; tons of ghg reduced/avoided.

	Implementation method(s)
	Utilization of existing public & private recycling and composting programs; increased effort, assisted by  grants, to assist in developing additional capture/processing capabilities; developing markets for collected recyclables ‘closer to home’ (which encourages recycling and decreases transportation necessary for the recycling of the materials.

	Implementation / outreach considerations
	Increase public info/ed campaign on value of recycling, both from environmental as well as economic sides; target public audiences as well as the commercial sector, both with broad topics as well as targeted messages for specific commercial operations.


“Pay-as-you-throw” pricing for residential waste services has proven to be successful as a recycling incentive program in Maine.  Mandatory recycling 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.  Food waste composting, as a commercial sized venture, is being promoted and implemented in several regions in Maine.

OPTION #16-- EARLY COMMERCIAL THINNING
Comparative ranking:    CC
$


	Category
	Description



	Working group
	Agriculture / Forestry:  Forestry 3.0

	Option name
	Early Commercial Thinning

	Sector(s)
	Forestry

	Policy / program elements
	Intentional thinning takes advantage of anticipated mortality, and concentrates growth on the better remaining timber. Treat 50% of available acreage to this practice over next 5 years.

	Rationale
	Carbon sequestration, with remainder used as a renewable energy source.

	Existing policy/program
	A number of existing programs support improved management of private non-industrial forests in Maine.

	Significant co-benefits
	Enhanced value of longer-standing timber.

	Carbon saved 2020
	331.73

	Cost per unit saved carbon
	 < 1

	Performance measure
	

	Implementation method(s)
	Voluntary, supported by education and outreach.

	Implementation / outreach considerations
	Federal cost share programs support the development of forest and harvest management plans for Maine woodlot owners on acreages of 10-9999 acres include the Forest Incentives Program (FIP; the Stewardship Incentives Program (SIP); and Forest Stewardship Assistance Program (FSA).


By definition this option meets market criteria and does not involve new costs to producers beyond planning and evaluation expenses that may include site visits and plan approvals by a certified forester.  Based on estimated Forest Product Output, products of thinning are directed to 20% durable wood products; 60% pulp/OSB (“oriented strand board”), and 20% biomass energy.

See Option 10 for the standard for implementation recommended by the Forestry Working Group.
OPTION #17 -- Slowing VMT Growth
Comparative ranking:    
CC
N/A


	Category
	Description



	Working group
	Transportation and Land Use 2.0

	Option name
	Slowing Growth in Vehicle Miles Traveled (combines TLU 2.1 Develop Policy Packages to Slow VMT Growth; 2.2 Land Use & Location Efficiency; 2.3 Increase Low-GHG Travel Options

	Sector(s)
	Transportation; land use

	Policy / program elements
	Develop policy packages to slow vehicle miles traveled (VMT) growth and increase the availability of low-GHG travel choices, such as transit (rail and bus), vanpools, walking, and biking.  Included in the packages are a number of complementary land-use and location efficiency policies, and transit-based incentives to improve the attractiveness of low-GHG travel choices:

	Rationale
	Reduce dependence on gasoline, reduce GHGs, congestion, and local air pollution.

	Existing policy/program
	Executive Order 11, 3/17/04 calls for reduction in VMT by State employees, promotion of carpools, vanpools, teleconferencing, and study of telecommuting.  A variety of existing DOT initiatives, including the State Transportation Plan, support these options.

	Significant co-benefits
	

	Carbon saved 2020
	286.4

	Cost per unit saved carbon
	See more complete discussion in Appendix x.

	Performance measure
	

	Implementation method(s)
	Requires establishment of a multi-agency and stakeholder working group to identify the best combination of options for Maine.  Could be chartered by legislative resolve.

	Implementation / outreach considerations
	


Given the interactive natural of land use and transportation measures it is difficult to estimate impacts of many of these policies on their own. So-called “smart growth” studies and projects in other parts of the country consistently show potential regional and statewide VMT reductions ranging from around 3-10 percent (below business-as-usual projections) for actions of this sort.  The VMT savings are a result of a combination of transit improvements, land use modifications (Transportation Oriented Development; infill, etc.) and complementary policies such as open space protection and Travel Demand Management.
OPTIONS #8, 18 -- Biomass Generation

Comparative ranking:    
CC

$



	Category
	Description



	Working group
	Electricity and Solid Waste 1.5a

	Option name
	Biomass Generation:  Existing Units

	Sector(s)
	Electricity

	Policy / program elements
	Two related options are combined here.  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.

	Rationale
	Electricity generation from biomass-fired plants can reduce greenhouse gas and other emissions by displacing generation from fossil-fired units

	Existing policy/program
	None.

	Significant co-benefits
	Enables fuller utilization of existing bio-mass feedstocks; may provide incentive to develop additional feedstocks from forests and farms.

	Carbon saved 2020
	Scenario 1 - 269.0  

Scenario 2 – 574.0

	Cost per unit saved carbon
	Scenario 1 -  15 -17  

Scenario 2 –  15

	Performance measure
	Operating plant generation numbers.

	Implementation method(s)
	Production tax credit.  Would require legislative action.  Biomass subsidy assumed to be $10 per MWh based on information in Maine PUC Report

	Implementation / outreach considerations
	The Working Group noted that some non-operating plants may be restarting and some existing plants may become economical because of other states’ RPS policies and increasing gas prices.  Therefore a targeted program may not be necessary.


The Working Group supports these options if a subsidy is needed, and recommends that if state funds are used to subsidize existing units, a competitive bidding process should be explored (e.g., evaluating bids’ costs and benefits, or on a needs basis).

Biomass is currently not clearly defined, so biomass fuel needs to be be clearly defined so as to include clean biomass only (e.g., wooden debris).

OPTION #19 -- Improve Electrical Efficiency in Commercial and Institutional Buildings
Comparative ranking
CC
++


	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 3.8

	Option name
	Improve Electrical Efficiency in Commercial and Institutional Buildings

	Sector(s)
	Commercial

	Policy / program elements
	Technical and financial assistance to encourage replacement of inefficient equipment

	Rationale
	Improving electrical efficiency in commercial and institutional buildings provides large carbon savings while working with a small set of facilities.

	Existing policy/program
	Efficiency Maine C&I Program, available to businesses with > 50 FTEs, includes three components: (1) business practices training, (2) information and end-use training opportunities, and (3) financial grants to assist in the purchase of EE equipment.

	Significant co-benefits
	Improves productivity of commercial buildings, which may translate into incentives for maintaining or establishing business in Maine

	Carbon saved 2020
	250.8

	Cost per unit saved carbon
	-139

	Performance measure
	Specific goal of saving 124K mwH in 2005, probably based on PUC measurement

	Implementation method(s)
	Builds on current “Efficiency Maine” C&I Program

	Implementation / outreach considerations
	Funding may be available from savings in BFM 5.2.  Targeted audience:  owners of commercial buildings.  Outreach through identification of bellwether property owners and property management groups.  Some form of “leadership excellence” awards / gubernatorial proclamation may be useful.  Formal marketing effort may be required.


Included in this measure, which is based on the Office of Public Advocate Optimal Energy Study
, are items such as efficient appliances, lighting and air conditioning; building system controls; high efficiency motors and variable frequency drives, etc.

OPTION #20 – More Regular Light Forestry Harvests
Comparative ranking:    CC
$


	Category
	Description



	Working group
	Agriculture/Forestry:  Forest 7.0

	Option name
	More Regular Light Forestry Harvests

	Sector(s)
	Forestry

	Policy / program elements
	Apply to all forest types and all landowner classes on 1,700,000 total acres over a 15-year period (113,333 acres per year). Goal: within 15 years capture 50% of biomass that otherwise is thinned by natural mortality and becomes decay on forest floors.

	Rationale
	Reducing volume of decaying wood enhances carbon sequestration.

	Existing policy/program
	Some support from Federal cost-share programs

	Significant co-benefits
	Utilization of biomass to displace non-renewable energy sources.

	Carbon saved 2020
	239.5

	Cost per unit saved carbon
	2-3.5

	Performance measure
	

	Implementation method(s)
	This program will potentially require new administration and program costs associated with technical assistance to landowners, and removal of any regulatory or institutional barriers to expanded biomass removal from private and public lands. Program costs include the need for planning and evaluation of programs and, potentially, individual projects. Projects may require site visits and plan approvals.

	Implementation / outreach considerations
	By definition this option meets market criteria and does not involve new costs to producers. Producers will expand selective biomass removal if it is more profitable than alternative management of the stand.


This option is intended to remove standing biomass from the forest with minimal impact on the forest floor and soils, and to apply biomass to energy saving uses to reduce carbon dioxide emissions.

See Option 10 for the standard for implementation recommended by the Forestry Working Group.
OPTION #21 -- Biomass Electricity Feedstocks
Comparative ranking:    CC
+

Co-benefits:

	Category
	Description



	Working group
	Agriculture / Forestry:  Forestry 5.0

	Option name
	Biomass Electricity Feedstocks

	Sector(s)
	Forestry; Electricity

	Policy / program elements
	Measured by simple addition of biomass energy sub-options from other forestry management options including: early commercial thinning (16), more lighter harvests(20), and active management of stands for softwood re-establishment (28).

	Rationale
	 Incentives to make greater use forest products or forest waste as a fuel (in solid or gas form) or for co-firing with fossil fuels may reduce net emissions from power supply if it replaces higher emissions supply sources.



	Existing policy/program
	Presently biomass is used for about 24 percent of the state’s power generation, and is also a significant source of combined heat and power for wood

products manufacturing facilities. Biomass is heavily used for home heating with wood stoves.



	Significant co-benefits
	Removals of overstocked trees may improve forest health and reduce emissions from dead and dying trees.



	Carbon saved 2020
	228.40

	Cost per unit saved carbon
	-0-

	Performance measure
	

	Implementation method(s)
	

	Implementation / outreach considerations
	Biomass energy under current capacity and technology is marketable, but new capacity and new technology (biomass gasification and combined cycle) may require market intervention.


See Option 10 for the standard for implementation recommended by the Forestry Working Group.
OPTION #22 -- Promote Electrical Efficiency Measures for Manufacturing in Maine
Comparative ranking:    
CC
++


	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 4.1

	Option name
	Promote Electrical Efficiency Measures for Manufacturing in Maine

	Sector(s)
	Industrial

	Policy / program elements
	Offer financial incentive/rebates for EE improvements for manufacturing in Maine.

	Rationale
	Continue to encourage replacement of energy inefficient equipment 

	Existing policy/program
	Efficiency Maine has established a new Commercial and Industrial Program for Maine businesses that provides a combination of services, including energy efficiency information and training, business practice assistance, and direct financial incentives in the form of grants. The components of the program are designed to encourage businesses to adopt energy efficient business practices, to include consideration of energy costs and energy efficiency in their business decisions, and to purchase and install energy efficient products.

	Significant co-benefits
	Very high cost effectiveness, with rapid payback on investment to achieve significant operational savings

	Carbon saved 2020
	207.2

	Cost per unit saved carbon
	-30

	Performance measure
	?

	Implementation method(s)
	Can include:

· Tax incentives, such as Investment Tax Credit or shortened depreciation periods for installation of energy efficient systems and equipment

· Creative financing mechanisms
· Rebates
· Grants
· Technical assistance
· Training
· Interruptible power programs
· Real time pricing



	Implementation / outreach considerations
	May be able to take advantage of existing programs such as Building Operator Certification program.


Potential areas for energy efficiency improvement include

· Efficient Lighting

· Efficient Ventilation and Cooling

· Efficient Process Controls

· Building System Controls

· Variable Frequency Drives

· High Efficiency Air Compressors

While the Work Group reached consensus in recommending this option, it did not reach agreement on a specific funding mechanism or level.

OPTION #23 -- Fossil Fuel Efficiency Measures
Comparative ranking:    CC
++



	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 5.5

	Option name
	Increase Public Expenditures for Fossil Fuel Efficiency Measures

	Sector(s)
	Residential, Commercial, Industrial

	Policy / program elements
	Develop mechanisms to raise public funding for fossil fuel efficiency measures.  

	Rationale
	Encourage replacement of energy inefficient equipment providing space, water, and process heating.

	Existing policy/program
	None

	Significant co-benefits
	Funds could support research and development for new energy technologies with wider applications in Maine.

	Carbon saved 2020
	204

	Cost per unit saved carbon
	- 34

	Performance measure(s)
	Would require an evaluation program to measure funds collected and expended, efficiency mechanisms installed, ease of implementation, user end point savings, etc.

	Implementation method(s)
	To be determined.  

	Implementation / outreach considerations
	Involvement of key stakeholders in developing of specific mechanisms is particularly important.  Probably a good candidate for pilot programs.


Could include actions such as rebates or financing subsidies for efficient boilers for space, water, and process heating, steam system optimization, etc.  Could also be funded from a commercial/industrial loan program to help businesses retrofit projects in their facilities.  For example, monies from New York’s system benefits charge (SBC) are used to write down the interest on loans to businesses for energy efficiency projects.  Revolving loan funds are also an option.

Residential programs would need to be created separately, with a particular emphasis on making fossil fuel efficient appliances available to low income households.

Some members of the working group and the SAG were not in agreement with this option because no definition of "public expenditures" was presented, and/or because potential funding mechanism were not specified.

OPTION #24 -- Low GHG Fuel for State Fleets
Comparative ranking
C
$



	Category
	Description



	Working group
	Transportation and Land Use 3.2

	Option name
	Low GHG Fuel for State Fleets

	Sector(s)
	Transportation 

	Policy / program elements
	Maximize use of non-petroleum, renewable fuel or other low GHG-fuels for State Fleets where feasible.

	Rationale
	Fleets provide opportunities to develop a market for more fuel efficient vehicles to reduce GHGs and air pollution.

	Existing policy/program
	In 2003 the 121st Maine Legislature passed a Resolve requesting the Maine Department of Environmental Protection and the Maine Department of Transportation to conduct a comprehensive study of the costs and benefits of various alternative energy sources for state government actions 

(S.P. 388 - L.D. 1184).  MDOT has begun a trial program utilizing bio-diesel in one facility. The Department of Administrative and Financial Services (DAFS) is charged with developing recommendations for fuel efficiency and emissions standards for heavier duty vehicles by January 1, 2004, and agencies are directed to promote the procurement of dedicated alternative fuel vehicles, dual-fuel vehicles and fueling infrastructures to support such vehicles. DAFS was also given until January 15, 2003 to ensure that these policies are reflected in the procurement policies of the State.

	Significant co-benefits
	Similar to others in transportation sectors.

	Carbon saved 2020
	157.5

	Cost per unit saved carbon
	10

	Performance measure
	Measured volume of alternative fuel used.

	Implementation method(s)
	Executive order.

	Implementation / outreach considerations
	May require installation of additional local fuel storage tanks.


Similar policies are already in effect in many cities around the US.  Stakeholders were not unanimous in endorsing this option, citing potential difficulties in the marketing of diesel light vehicles, but almost all the stakeholders could support the option if it was adopted in a regional approach through the New England Governors and Eastern Canadian Premiers.

OPTION #25 – Expanded Use of Wood Products
Comparative ranking:    C

$


	Category
	Description



	Working group
	Agriculture / Forestry:  Forestry 6.0

	Option name
	Increase Wood Products Use

	Sector(s)
	Forestry

	Policy / program elements
	This option is the simple addition of biomass to wood products sub-options evaluated under forest management options, including: early commercial thining (16), more lighter harvests (20), and active management of stands for softwood reestablishment (25).

	Rationale
	Durable wood products in construction of furnishings and buildings can sequester carbon for long periods of time depending on the type of harvesting practices and end use of the wood products. 

	Existing policy/program
	None at present.

	Significant co-benefits
	Wood products may be less energy-intensive in production and use than other materials.

	Carbon saved 2020
	129.77

	Cost per unit saved carbon
	1-3

	Performance measure
	

	Implementation method(s)
	

	Implementation / outreach considerations
	The carbon savings associated with this option may be increased if additional technologies and markets for wood products come into active use.


The policy options that contribute to expanded wood products use assume marketable harvests of biomass and no additional costs of market penetration. The only additional costs are those associated with stewardship and harvest planning by landowners.
See Option 10 for the standard for implementation recommended by the Forestry Working Group.
OPTION #26-- Energy Efficiency Appliance Standards
Comparative ranking:
C
++


	Category
	Description



	Working group
	Buildings,Facilities, and Manufacturing 1.1

	Option name
	Energy Efficiency Appliance Standards

	Sector(s)
	Residential, Commercial

	Policy / program elements
	Legislation proposed, never passed.  

	Rationale
	For appliances not covered under federal standards, the state may set minimum efficiency standards for appliances to reduce power consumption

	Existing policy/program
	Federal “Energy Star” program identifies some affected products.  LED kits for traffic signals have been purchased for replacement traffic lights in Maine, funded in part through existing PUC and DOT programs.

	Significant co-benefits
	Consumer, municipality, and commercial business cost savings.

	Carbon saved 2020
	128.7

	Cost per unit saved carbon
	-134

	Performance measure
	

	Implementation method(s)
	Will require legislative mandate.

	Implementation / outreach considerations
	Would benefit from a stakeholder group to devise implementation strategies once legislature has acted.  Demonstrable life-of-products cost savings will be a major incentive.


The working group has identified a group of appliances not currently subject to Federal efficiency standards.  These are:

	· Dry type transformers

	· Commercial refrigerators & freezers

	· Exit signs

	· Traffic signals

	· Torchiere lamps

	· Set-Top boxes

	· Unit heaters (therm savings)

	· Commercial Clothes Washers


The impacts from this option would accumulate gradually as existing equipment is retired and replacements acquired, and as new buildings are built.

OPTIONS #9, 27--  Landfill Methane Management
Comparative ranking:    
C
$


	Category
	Description



	Working group
	Electricity and Solid Waste 2.1a, 2.1b

	Option name
	Convert Landfill Methane to Energy

	Sector(s)
	Waste Management

	Policy / program elements
	Landfills naturally create methane gas (CH4, a GHG) as a by-product.  Rather than being released into the air, methane can be captured and utilized as a fuel to produce energy or burned off (flared).

Element 1 - Small electric generating units (total potential 16 MW) are installed at four large landfill which currently flare their methane.  
Element 2 – Eight smaller landfills are required to flare their methane emissions.

	Rationale
	Methane is 22 times more potent a GHG than CO2.  Both program elements reduce this to CO2

	Existing policy/program
	Flaring is occurring at the larger active landfill sites, and studies/planning are underway toward active utilization.

	Significant co-benefits
	Avoided landfill site odors.

	Carbon saved 2020
	Element 1 – 550.0

Element 2  - 109.0

Total:  659.0

	Cost per unit saved carbon
	Element 1 –  NA

Element 2  - 2

	Performance measure
	Calculated volumes of gas collected and either flared or converted to electricity.

	Implementation method(s)
	Element 1 is voluntary on the part of landfill operators.  Element 2 would require additional regulations under the DEP’s existing rule-making authority.

	Implementation / outreach considerations
	Both scenarios require capital investment.  There may also be barriers in Scenario 1 to making resulting electricity available to the grid, either because of transmission constraints, or “net metering” issues.


Some landfills are already required to manage methane emissions, principally to avoid local odors.  

In the first scenario, the state’s largest landfill sites would continue to install gas collection systems, convert the gas to electricity, and either utilize the electric power locally, or sell it into the power grid.  This option thus not only avoids intense GHG emissions, but generates renewable power.

The second element focuses only on avoided emissions, since collection and flaring does not produce electricity.

OPTION #28 -- Active Softwood Increase
Comparative ranking:    C

$


	Category
	Description



	Working group
	Agriculture / Forestry:  Forestry 4.0

	Option name
	Maintain and Increase Softwood Component of Forest Stands

	Sector(s)
	Forest

	Policy / program elements
	Structured conversion from lands currently classified as hardwood to softwood to increase soil sequestration values. Goal: transition 33,333 acres per year over 15 years currently classified as a hardwood forest type on native softwood sites to a softwood forest type by 2020.

	Rationale
	Softwood forests sequester soil carbon at significantly higher rates than hardwood

	Existing policy/program
	Non-industrial forests:  various MFS, etc., technical and financial assistance programs to promote better forest management practices; Tree Growth tax law

	Significant co-benefits
	Generation of additional bio-mass for wood products or energy; mitigate spruce-budworm risk as a result of associated forest management practices

	Carbon saved 2020
	73.19

	Cost per unit saved carbon
	2-3


	Performance measure
	Acres converted from hardwood to softwood classification:  MFS annual inventory

	Implementation method(s)
	Implementation of appropriate practices by large industrial forest managers; utilization of existing non-industrial forest initiatives (see above)

	Implementation / outreach considerations
	By definition this option meets market criteria for the acreage involved in biomass harvest, and does not involve new costs to producers.


Significant percentages of Maine’s original softwood forests have

shifted to hardwoods as a result of forest practices. With long-term forest succession they are likely to return to softwoods in the very long term, but this process can be accelerated with practices that remove hardwood stocks by thinning or harvest and replace them with longer-lived softwoods.
See Option 10 for the standard for implementation recommended by the Forestry Working Group.
OPTION #29 -- Increase Public Expenditures for Electrical Efficiency Measures

Comparative ranking:
C
++


	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 5.2

	Option name
	Increase Public Expenditures for Electrical Efficiency Measures

	Sector(s)
	Residential, Commercial, Industrial

	Policy / program elements
	Develop mechanism(s) to raise public funding for electrical EE measures.  This proposed measure would support several other options (19, 22, 37).

	Rationale
	Electrical efficiency measures frequently require initial investments in new or replacement equipment which cannot always be borne by property owners, even though the payback period is relatively short.  Public funding bridges this gap.

	Existing policy/program
	Efficiency Maine is funded by electricity consumers and administered by the Maine Public Utilities Commission (current funding level ~$16 million per year); no sunset date

	Significant co-benefits
	  Direct and indirect electrical energy savings provides either additional capacity for development, or displacement of marginal (costly and environmentally less-preferred) energy production.

	Carbon saved 2020
	71.1

	Cost per unit saved carbon
	-55

	Performance measure
	Utilization of additional funds.

	Implementation method(s)
	No particular method suggested by stakeholder group.

	Implementation / outreach considerations
	Current program is funded by consumers.  There will likely be opposition to increasing the current rate.


Estimates reflect the savings associated with putting $15 million into this effort beyond business-as-usual.  It does not specify a funding mechanism.

OPTION #30 -- Improved Residential Building Energy Codes

Comparative ranking:
C
++


	Category
	Description



	Working group
	Building and Facilities 2.1

	Option name
	Improved Residential Building Energy Codes

	Sector(s)
	Residential

	Policy / program elements
	Require new buildings or substantial reconstruction to meet the most recent energy code efficiency/ performance standards established by the International Code Council and  ASHRAE 6.2 ventilation standards,

	Rationale
	  More energy efficient residential buildings save both money and energy.



	Existing policy/program
	Residential: State-developed code, less stringent than 1992 MEC, mandatory statewide; Voluntary IECC 2000.  The PUC has initiated model energy code rule-making (9/04) to require ASHRAE 62.2-2003.

	Significant co-benefits
	Significant cost savings over life of building; improved air quality.

	Carbon saved 2020
	64.1

	Cost per unit saved carbon
	-35

	Performance measure
	Number of new/reconstructed buildings using the new requirements.

	Implementation method(s)
	  Legislative mandate, followed by outreach to building contractors, local code enforcement officers/ building inspectors, etc.

	Implementation / outreach considerations
	Would require compliance records and effective enforcement, as recommended through the PUC process.  Some increase in initial price for buildings or improvement.  Over time, energy efficiency certification can become a value-added aspect of home sales.


OPTION #31 -- Participate in Voluntary Partnerships and Recognition Programs
Comparative ranking:
C
+

	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 5.9

	Option name
	Participate in Voluntary Partnerships and Recognition Programs

	Sector(s)
	Comprehensive

	Policy / program elements
	Recognize voluntary programs and reward actions for GHG reduction in the appropriate sectors.

	Rationale
	Developing additional programs in Maine increases the range of voluntary participation in saving energy and reducing emissions, and hightens public awareness.

	Existing policy/program
	Several programs already exist at the national level:  EPA Climate Leaders, DOE Industries of the Future (Maine Industries of the Future currently includes pulp and paper, secondary wood, and metals industry), EPA Energy Star Benchmarking Program, Climate Vision, DOE Rebuild America; Maine STEP-UP program, Carbon Challenge

	Significant co-benefits
	

	Carbon saved 2020
	57.5

	Cost per unit saved carbon
	0

	Performance measure
	Number of new companies, institutions, etc., participating in formal agreement programs.

	Implementation method(s)
	Formal voluntary agreements; Memoranda of Understanding/Agreement with businesses, industries, institutions, etc.

	Implementation / outreach considerations
	Energy audit program sponsored by the PUC may provide a baseline for participants.


Existing voluntary programs such as those identified above have already generated agreements to significantly reduce GHG emissions and/or save energy.  The success of these programs could be increased by broadening participation.

The Department of Energy identified the following possibilities for expanding Maine’s participation in “Industries of the Future”:

· Include agriculture and plastics and potentially welding;

· Additional publicity;

· The Maine legislature might consider creating a mini state grant program that could provide funds to Maine businesses for feasibility studies to determine whether to adopt new energy-efficient technologies;

· Discuss energy and EE technologies as part of technology cluster project.

The carbon savings quantified above assumes that companies representing 10% of GHG emissions voluntarily reduce these by 15% by 2010, and 25% in 2020.

OPTION #32 -- Adopt Advanced Technology Component 

(Formerly ZEV) of LEV II Standards
Comparative ranking:    
C

+


	Category
	Description



	Working group
	Transportation and Land Use 1.1b

	Option name
	Adopt Advanced Technology Component 

(formerly ZEV) of LEV II Standards

	Sector(s)
	Transportation

	Policy / program elements
	Adopt Advanced Technology component of California LEV II Standards

	Rationale
	Maine already has LEV II but opted to not include ZEV mandate because of concerns over limited number of non-electric vehicles that complied with zero-emission standard. New alternative path allows ZEV requirement to be met with current hybrid technology.

	Existing policy/program
	Maine adopted CA LEVII for criteria pollutant emissions, without ZEV.

	Significant co-benefits
	Reduction in other pollutants, especially hazardous air pollutants like benzene. 

	Carbon saved 2020
	53.0

	Cost per unit saved carbon
	0

	Performance measure
	Increase number of hybrids available for purchase in Maine

	Implementation method(s)
	Rulemaking

	Implementation / outreach considerations
	Stakeholders mentioned the following considerations

1) Dealers being forced to stock vehicles that would be difficult to sell

2) Minimal CO2 benefit of the option. 

3) If not part of this program limited availability of hybrid vehicles


The ZEV program was designed to catalyze the commercialization of advanced-technology vehicles that would not have any tailpipe or evaporative emissions. Originally, the ZEV program required that 2 percent of new vehicles produced for sale in 1998 and 10 percent of new vehicles produced for sale in 2003 would be zero emission vehicles. The automakers convinced CARB that they could not meet the 1998 deadline, and full implementation of the program was delayed until 2003. In 2002, automakers sued the state over the program and were granted a preliminary injunction barring its implementation pending a final court ruling. In the midst of the ensuing legal debate, the state decided to go ahead and make revisions to the rule to sidestep the legal challenge, with the aim of restoring the ZEV program by 2005. 

OPTION # 33   Support Purchase of Locally Grown Produce
Comparative rankings:   C
  
$ (probable)
  

	Category
	Description



	Working group
	Agriculture / Forestry   Agriculture 6.0

	Option name
	Support Purchase of Locally Grown Produce

	Sectors
	Agricultural; Transportation

	Policy / program elements
	Increase availability and purchase of locally produced agricultural products by shifting production location and transportation demand.

	Rationale
	Lower transportation emissions

	Existing policy/program
	Current Dept. of Ag. “Buy Real – Buy Maine” and similar programs; also NGO programs to promote local production/consumption. Existing state and federal programs could assist in this effort, including the USDA Resource Conservation and Development (RC&D) program and recently promulgatedorganic food standards by USDA.

	Significant co-benefits
	Encourages / prevents loss of local farming

	Carbon saved 2020 (per year)
	52.1

	Cost per unit saved carbon
	To be determined:  probably > 0

	Performance measure
	Surrogate:  Sales numbers of specific products, based on household surveys/

	Implementation method(s)
	Identify likely high-value product shifts; target specific marketing at producers and consumers.  Good candidate for pilot program.

	Implementation / outreach considerations
	Further study to identify differential production costs of specific food categories.  Likely to be perceived positively by general public.  Food distribution and retail sector would need to be involved, and potentially provided with incentives.


Organic farming techniques can build up soil carbon levels in farmed acreage. Consistent with the broader policy option to increase soil carbon, the working group did not formulate an implementation mechanism for increased acreage in

organic farming, and instead suggested simple acreage goals. About 20,000 acres of farmland in Maine are presently in organic farming out of 155,000 acres of total cultivated cropland. The Maine Organic Farming Association expects this to grow to 30,000 acres by 2010 and then cease to increase. They believe that aggressive public policy could increase this acreage level to 70,000 acres by 2020 (a 40,000 acre increase).

There is currently no inventory of existing market share of locally grown food in Maine for a baseline. The goal of 10% of every food dollar was derived from an Iowa study.  The Working Group proposes to increase to this to 15% by 2020.

OPTION #34 -- State Green Power Purchases
Comparative ranking:    
C
$$



	Category
	Description



	Working group
	Electricity and Solid Waste 1.3

	Option name
	State Green Power Purchases

	Sector(s)
	Electricity

	Policy / program elements
	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.

	Rationale
	Reduce carbon emissions from electrical generation, using a “lead by example” approach.

	Existing policy/program
	Governor of Maine has set a goal for the State government to purchase 50% of its electricity from renewable sources.

	Significant co-benefits
	Increased incentive for the development of renewable resources.

	Carbon saved 2020
	45.0

	Cost per unit saved carbon
	28

	Performance measure
	Direct reporting of State facilities energy portfolio mixture.

	Implementation method(s)
	Executive order.

	Implementation / outreach considerations
	Has the potential to add to State government costs at a time of increased budget stringency.


Implementation of this option would aim to increase state government purchase level to 50% in 2010 and 60% in 2020, all from 100% renewable sources.   A policy of purchasing green tags from renewable energy providers that feed the New England Power Pool could serve as an additional means of increasing future renewable energy procurement.  New York, Maryland and New Jersey have already adopted this approach.
OPTION # 35-- Efficient Use of Oil and Gas:  Home Heating
Comparative ranking:
C
+

	Category
	Description



	Working group
	Buildings,Facilities and Manufacturing 2.6

	Option name
	Efficient Use of Oil and Gas:  Home Heating

	Sector(s)
	Residential

	Policy / program elements
	Develop energy efficiency programs for heating and hot water systems of all fuel types.  Replace inefficient boilers/furnaces with ENERGY STAR rated.

	Rationale
	  Relative to mid-efficiency equipment, over 10% of the fossil fuel consumed and carbon emitted can be saved if high-efficiency equipment is installed instead.

	Existing policy/program
	LIHEAP, WAP, REACH Central Heating Improvement (CHIP) Programs for low-income residents. (Energy Advisors, LLC, 2003)

	Significant co-benefits
	Long-term operating cost savings

	Carbon saved 2020
	39.1

	Cost per unit saved carbon
	-6

	Performance measure
	

	Implementation method(s)
	To be determined

	Implementation / outreach considerations
	Maine should review market and regulatory barriers to identify best opportunities for increasing installation of cost-effective efficiency measures, and review potential mechanisms for incentivizing and implementing these measures.  This option provides good opportunities to utilize pilot projects.


The most efficient furnaces and boilers for home heating use far less energy than those which current dominate the market.  High-efficiency products have a higher capital cost, but lower annual operating costs.  Further, there are changes that can be made to existing systems (e.g., pipe insulation, nozzle reduction) to achieve significant savings without full system replacement.

22 states have natural gas conservation programs.  In the Northeast, NH, VT, MA, NY, NJ, PA, MD and WV have natural gas conservation programs. ME, RI, CT and DE do not.  Vermont’s natural gas conservation program has saved 1,000 cubic feet/year (typically lasting 20 years) for every $29 spent.  (Grevatt, 2003).

Programs include:

· promoting ENERGY STAR heating equipment;

· promoting ENERGY STAR-rated water heaters;

· promoting ENERGY STAR-rated programmable thermostats;

· increasing the efficiency of residential new construction.

OPTION # 36-- Combined Heat and Power (CHP) Incentive Policy
Comparative ranking:
C
++    



	Category
	Description



	Working group
	Electricity and Solid Waste 1.8

	Option name
	Combined Heat and Power (CHP) Incentive Policy

	Sector(s)
	Electricity

	Policy / program elements
	Reduce barriers and implement programs to increase clean CHP in the state.  CHP is a high efficiency method of Distributed Generation that utilizes both the steam and electricity produced by the electricity generating process, rather than just the electricity

	Rationale
	Increases overall energy generation efficiency.

	Existing policy/program
	CHP units are included as eligible renewable sources under the state Renewable Resource Portfolio Requirement.  See full option description for efforts currently underway.

	Significant co-benefits
	

	Carbon saved 2020
	38.0

	Cost per unit saved carbon
	-185

	Performance measure
	Direct reporting of CHP facility output.

	Implementation method(s)
	Developing uniform and consistent interconnection standards can allow units to be connected to the electricity grid faster and reduce the cost of interconnection.  Stand-by fees are charged by utility companies to provide back-up or stand-by electricity in the event of power loss or to supplement generation.  The cost of ensuring the availability of stand-by power can be as high as the cost of buying the electricity directly from the grid.  Lowering standby fees can therefore promote CHP development.

	Implementation / outreach considerations
	Utility regulations may need to be changed to encourage CHP.


CHP systems, also known as co-generation systems, make use of heat that would be wasted in conventional electric generating plants. 

The Working Group agreed that this option should be pursued by exploring the barriers to CHP, including:  interconnection standards, environmental standards, and back-up rates.  Any back up rate proceedings should look at impacts and benefits on CHP owners and other ratepayers.

There may be more opportunities in the institutional and commercial sectors than modeled above and should be further explored.  For instance, USM and Eastern ME Medical are currently installing CHP.

In addition to the implementation methods above, other methods include

· awarding of emission reduction credits to CHP units for emission reductions realized as a result of their high efficiency; 

· consumer choice, which allows electricity customers to purchase CHP-generated electricity; and 

· direct subsidies, provided to CHP units on a per unit, efficiency or energy production basis, which can improve the depreciation allowance for CHP equipment.

OPTION #37 -- Improve Enforcement of Commercial Energy Codes
Comparative ranking:
C
++


	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 3.7

	Option name
	Improve Enforcement of Commercial Energy Codes

	Sector(s)
	Commercial

	Policy / program elements
	Improve enforcement of the requirement that new construction and substantial renovations of commercial buildings meet the most recent energy code efficiency/performance standards established by the International Code Council.

	Rationale
	Build in higher efficiency levels at the point of construction to realize lower energy operating costs and reduced carbon emissions.

	Existing policy/program
	Commercial: ASHRAE/IESNA 90.1-2001, mandatory statewide (includes all institutional buildings such as schools and hospitals).

	Significant co-benefits
	Operating cost savings for commercial businesses which utilize lower-energy construction methods.

	Carbon saved 2020
	33.6

	Cost per unit saved carbon
	-61

	Performance measure
	Reports from local building inspectors.

	Implementation method(s)
	Legislature must pass "housekeeping legislation" whenever the State wants to update to the most recent building energy codes.  (Located in MRSA Title 10, Part 3, Chapt. 214, Section 1415-D: Mandatory standards for commercial and institutional construction.)  Requires training for building inspectors.  #29, Increase Public Benefit Fund, supports this option.

	Implementation / outreach considerations
	There may be a need to avoid conflict with existing rehabilitation codes.  A well-publicized “Leadership Excellence” program for the commercial sector could be utilized for this and other sector options.


Current building codes have requirements affecting the level of energy used in new and renovated buildings.

Any process to upgrade enforcement of building codes would entail some funding requirements for standards evaluation and development, implementing code revisions as these occur, training for contractors and inspectors, etc.

OPTION #38 -- Solar Water Heat Rebate
Comparative ranking:    
C
$


	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 5.7

	Option name
	Solar Water Heater Program

	Sector(s)
	Residential, Nonprofit, Schools, and Local and State Government: new or existing buildings.

	Policy / program elements
	Funding to market and incent SWH systems

	Rationale
	To promote the use of renewable energy through the installation of solar water heating systems.

	Existing policy/program
	The State will promote through education, rebates, tax credits, etc. the procurement and installation of solar water heating systems for residential applications.  To qualify, the system owner must have an inspector confirm the conservation measure is an efficiency upgrade.

	Significant co-benefits
	Support of local businesses for purchase and installation

	Carbon saved 2020
	33.1

	Cost per unit saved carbon
	16

	Performance measure
	Number of installed systems

	Implementation method(s)
	Legislative action to establish tax credit.  Rebates possible through existing PUC programs.  Specific approach to be determined.

	Implementation / outreach considerations
	Relatively high up-front costs may discourage potential adopters.  Rebate system might need to be scaled to income.


Active solar water heating systems collect and store thermal energy from the sun in order to heat water for domestic and small commercial / institutional use.  They are usually installed on roofs.  To provide backup, a conventional water heater must be installed along with the SWH.

The modeled carbon savings assume a 0.5% market penetration by 2020.

OPTION # 39-- Build Up of Soil Organic Carbon
Comparative ranking:    C

$


	Category
	Description



	Working group
	Agriculture / Forestry Agriculture 2.0

	Option name
	Buildup of Soil Organic Carbon (agriculture)

	Sector(s)
	Agriculture

	Policy / program elements
	Conservation tillage and related cropland soil management toward per acre soil carbon storage rate improvements.  Goal: Bring 140,000 existing acres of cropland into new management practices.

	Rationale
	Practices that result in less disruption of the soil or increase organic content through carbon deposition can increase the carbon content (stock) of soil or reduce its rate of loss (flow) to the atmosphere.



	Existing policy/program
	A variety of support / incentive programs exist to encourage conservation tillage or no till agriculture through installation of best management practices.



	Significant co-benefits
	

	Carbon saved 2020
	31

	Cost per unit saved carbon
	$2 – $28

	Performance measure
	Acreage brought into new management practice yielding per acre soil carbon storage rate improvements from1.5 percent to 3.5 percent over a 10 year time period.



	Implementation method(s)
	Development and deployment of BMPs.

	Implementation / outreach considerations
	


OPTION #40 -- Green Campus Initiatives
Comparative ranking
C
+



	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing

	Option name
	Green Campus Initiatives

	Sector(s)
	Institutional

	Policy / program elements
	Promote a “Green Campus” Initiative with all Maine Colleges, Universities, Private/Secondary Schools to minimize environmental impact

	Rationale
	Educational institutions are discrete entities in which energy and GHG usage can be measured, monitored, and effected more easily than in other parts of the sector.

	Existing policy/program
	Currently underway on college campuses (USM, Others)

	Significant co-benefits
	Institutional cost reduction

	Carbon saved 2020
	29.8

	Cost per unit saved carbon
	-18

	Performance measure
	Typical energy saving indicators

	Implementation method(s)
	Further promotion of existing programs, including special attention to active support by senior administrators.  Can be integrated with environmental management systems already being developed on some campuses.

	Implementation / outreach considerations
	Existing programs already well underway, with significant connections to the educational mission.


“Green campus” initiatives are well underway throughout the region.  At present, these primarily involve post-secondary institutions, where both administrators and student action groups are promoting a wide range of environmentally-preferable activities.  The above carbon savings and cost numbers are limited to colleges and universities.

Transferring these efforts to the public school group has not yet begun.  Here, the active agents will change, to include not only school administrators and students, but also local school boards and the state Department of Education.

OPTION #41 -- Encourage Anti-Idling Measures
Comparative ranking:    
C
$



	Category
	Description



	Working group
	Transportation and Land Use 4.2d

	Option name
	Encourage Anti-Idling Measures

	Sector(s)
	Transportation -- Freight

	Policy / program elements
	Support programs to fund infrastructure or develop incentives to reduce truck, locomotive, and marine engine idling through electrification and other technologies, enforcement, and congestion management.

	Rationale
	Lessening idle time reduces emissions directly.

	Existing policy/program
	Maine DOT Intelligent Transportation System Commercial Vehicle Operation work group is working on a system for pre-clearance at scale houses.  

	Significant co-benefits
	Fuel cost savings (lowered consumption).  Lessened emissions of fine particulate matter:  direct human health benefits (asthma).

	Carbon saved 2020
	29.7

	Cost per unit saved carbon
	> 0

	Performance measure
	Surrogate:  estimates of diesel consumption

	Implementation method(s)
	Installation of technology; education to promote best practices, inform truckers of alternative routes, etc.

	Implementation / outreach considerations
	Further information needed to identify potential for Truck Stop Electrification (~30% GHG emissions reductions) and list of freight rail commodities in Maine that could be shifting to TSE (refrigerated goods, etc).  Good candidate for pilot project, either with specific firms or in partnership with other states for particular routes.


Vehicles at idle are performing no useful work, but are nonetheless consuming fossil fuels, and emitting both GHG and other substances associated with ground-level air pollution.  The rationale for such idling frequently relates to the importance of maintaining heat in diesel engines; maintaining electric power to support ancillary motors (refrigeration, e.g.); and                    .  

Changes in diesel technology, and the availability of alternate power sourcesm (so-called “truck stop electrification”), both act to reduce idling.

OPTION #42 -- Voluntary Green Building Design Standards
Comparative ranking:
C       ++

	Category
	Description



	Working group
	Buildings,Facilities and Manufacturing 2.3

	Option name
	Voluntary Green Building Design Standards

	Sector(s)
	Residential

	Policy / program elements
	Promote voluntary high efficiency and sustainable building standards that builders can follow (e.g., Energy Star, LEED residential building standard as it becomes available, Built GreenTM).  In addition to an energy efficiency requirement, require procurement standard for concrete containing up to 20% recovered mineral component (see #47).



	Rationale
	  This program encourages better building practices which have a high cost/benefit return for homeowners while saving energy in both construction and operation.

	Existing policy/program
	

	Significant co-benefits
	Economic development related to increased use of energy efficient products; lessened use of toxic materials.

	Carbon saved 2020
	28.0

	Cost per unit saved carbon
	-45

	Performance measure
	Possible reporting through local CEO, building permits, etc.

	Implementation method(s)
	Voluntary change, requiring education and outreach; could be linked to state procurement requirements.  Builder/constructor associations are the first clients.

	Implementation / outreach considerations
	Availability of specialized materials, and training of builders/contractors in sustainable construction:  special license or certification may be needed.  May be linked to special mortgage rates for meeting the standard.  Will take time to implement.  Excellent candidate for pilot programs. 


Owning (i.e., mortgage amortization) and operating (i.e., utility bills) an Energy Star labeled home costs less than owning and operating a non-Energy Star labeled home.  This is because we do not recommend energy-saving measures unless the amortized cost of implementing those measures is less than the utility bill savings resulting from them

OPTION #43 -- Waste to Energy
Comparative ranking:    
C
$$


	Category
	Description



	Working group
	Electricity and Solid Waste 2.2

	Option name
	Waste to Energy

	Sector(s)
	Waste Management

	Policy / program elements
	Increase capacity factor at waste-to-energy facilities.  

	Rationale
	Burning waste instead of landfilling can reduce the amount of methane generated from waste and can create a source of energy that avoids emissions from other energy sources.

	Existing policy/program
	Electric generating plants fired by municipal solid waste (MSW) are included as eligible renewable sources under the state Renewable Resource Portfolio Requirement.

	Significant co-benefits
	

	Carbon saved 2020
	24.0

	Cost per unit saved carbon
	9 – 65 

	Performance measure
	Volume of waste being utilized for energy production.

	Implementation method(s)
	Voluntary action by existing plan owners.

	Implementation / outreach considerations
	Expansion of existing facilities is likely to generate local opposition which would have to be overcome.


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.  Total cost of upgrading plants assumed to be about $2 million, based on information provided by plants.  Costs were annualized over the 2005-2020 time period, assuming a 7% interest rate.

The Working Group had concerns about increasing capacity of waste to energy facilities if it would reduce potential for recycling, source reduction, and landfill gas development.

OPTION #21 -- Biomass Electricity Feedstocks
Comparative ranking:    CC
+

Co-benefits:

	Category
	Description



	Working group
	Agriculture / Forestry:  Forestry 5.0

	Option name
	Biomass Electricity Feedstocks

	Sector(s)
	Forestry; Electricity

	Policy / program elements
	Measured by simple addition of biomass energy sub-options from other forestry management options including: early commercial thinning (16), more lighter harvests(20), and active management of stands for softwood re-establishment (28).

	Rationale
	 Incentives to make greater use forest products or forest waste as a fuel (in solid or gas form) or for co-firing with fossil fuels may reduce net emissions from power supply if it replaces higher emissions supply sources.



	Existing policy/program
	Presently biomass is used for about 24 percent of the state’s power generation, and is also a significant source of combined heat and power for wood

products manufacturing facilities. Biomass is heavily used for home heating with wood stoves.



	Significant co-benefits
	Removals of overstocked trees may improve forest health and reduce emissions from dead and dying trees.



	Carbon saved 2020
	228.40

	Cost per unit saved carbon
	-0-

	Performance measure
	

	Implementation method(s)
	

	Implementation / outreach considerations
	Biomass energy under current capacity and technology is marketable, but new capacity and new technology (biomass gasification and combined cycle) may require market intervention.


See Option 10 for the standard for implementation recommended by the Forestry Working Group.
OPTION #45 -- Implement the Most Cost-effective Energy Savings in State Buildings
Comparative ranking:
C
++


	Category
	Description



	Working group
	Buildings and Facilities 3.3

	Option name
	Implement the most cost-effective energy savings in State Buildings

	Sector(s)
	Institutional (Government)

	Policy / program elements
	Implement cost-effective savings in state buildings at alevel of 1% per year above the existing legislative mandate. Specifically, implement the most cost-effective Harriman study recommendations such as appropriately adjusting building temperatures and turning off unneeded lights.  Further evaluate emerging technology, such as the pilot program for bio-diesel.



	Rationale
	State has the opportunity and leverage to led in energy efficiency and GHG reduction in its own facilities.  This is aligned with the NEG/ECP “Lead by Example” theme, and supported by current “Clean Government” initiative in Maine.

	Existing policy/program
	25% energy reduction goal by 2010 (relative to 1998 baseline) added to Energy Conservation Building Act for Public Buildings. This legislation established a pilot program to seek to achieve that level of energy savings in ten facilities of over 40,000 square feet. Under the pilot program, energy savings are to be achieved through performance contracts with energy service companies. However, existing mechanisms have not been fully implemented.

	Significant co-benefits
	Healthier work environment for employees and public visitors; operating cost savings.  Very cost effective.

	Carbon saved 2020
	21.0

	Cost per unit saved carbon
	-37

	Performance measure
	Energy use tracking by State Bureau of General Services

	Implementation method(s)
	May require additional mandates and resources.

	Implementation / outreach considerations
	Excellent opportunity for public education and outreach, through branding visible to the public, etc.


This option involves a comprehensive effort to minimize energy-related GHG emissions in public facilities through measures such as best technology in new construction; comprehensive retro-fitting, and using lower carbon fossil fuels for space heat.

OPTION #46 -- GHG Feebates 
Comparative ranking:
C
+


	Category
	Description



	Working group
	Transportation and Land Use 1.3b

	Option name
	GHG Feebates (state or regional)

	Sector(s)
	Transportation

	Policy / program elements
	Under a GHG Feebate system, consumers would be charged a fee on purchases of relatively high-emitting (more CO2 per mile) vehicles and would receive a rebate on the purchase of relatively low-emitting, higher-efficiency vehicles.  The program is intended to apply to all light-duty vehicles.

	Rationale
	Reduce carbon emissions as well as oil dependence.

	Existing policy/program
	The Cleaner Cars for Maine Program is a consumer-labeling and financial incentive/disincentive program that enables individuals seeking to purchase an automobile to easily identify the cleanest vehicles on dealer lots.

	Significant co-benefits
	Reduction in other vehicle fuel emissions.

	Carbon saved 2020
	18.8

	Cost per unit saved carbon
	0

	Performance measure
	Comparisons of number of vehicles in each classification sold.

	Implementation method(s)
	Requires legislation.

	Implementation / outreach considerations
	Administering the Feebates at the time of registration would avoid any potential “leakage” (i.e., if Maine residents were to buy high-GHG vehicles in another state to avoid paying the fee, or if out-of-state residents were to buy low-GHG vehicles in Maine in order to get the rebate).


Both in the Working Group, and the SAG, supporters noted that this program will help “market transformation” toward more fuel efficient, lower GHG cars, and that the measure should be crafted so as to be revenue neutral.  It is part of the Action Plan for the GHG plans in Massachusetts, Rhode Island, Connecticut, and New York.   Opponents noted that this program is a “tax,” which hits working people hardest and would be politically unpopular.  There was no consensus on recommending this option.

Savings could be significantly higher in a multi-state or national program, since a larger market would enhance the effect of price signals.  However, a state- or regional-level plan can serve the important purpose of informing consumers about the characteristics of different vehicles and their pollution consequences.

OPTION #47 -- Procurement Preference for Concrete Containing Slag
Comparative ranking:
C
+

	Category
	Description



	Working group
	Buildings,Facilities and Manufacturing 3.9

	Option name
	Procurement Preference for Concrete Containing Slag

	Sector(s)
	All

	Policy / program elements
	Specify procurement preference for concrete and concrete products that contain a minimum of 20% of ground granulated blast furnace slag for publicly funded projects, as long as this is cost-effective.

	Rationale
	  Avoid a portion of direct emissions associated with cement manufacture.

	Existing policy/program
	ASTM specifies standards for the inclusion of slag to concrete.  MDOT specifications allow for the inclusion of slag in concrete.

	Significant co-benefits
	

	Carbon saved 2020
	18.0

	Cost per unit saved carbon
	0

	Performance measure
	Total use as reported by manufacturer.

	Implementation method(s)
	Executive order for state procurement.

	Implementation / outreach considerations
	


Slag is derived from a by-product of the steel industry.  It is processed and grounds to meet strict specifications and sold as a cementitious (cement-like) product.  Slag has cementitious properties and can be used to offset a portion of the cement used in concrete mixtures.  How much can be offset is dependent on season (winter/summer), set requirements and other factors.

OPTION #48 -- Promote Energy Efficient Buildings

Comparative ranking
C 
+


	Category
	Description



	Working group
	Buildings, Facilities, and Manufacturing 3.2

	Option name
	Promote Energy Efficient Buildings

	Sector(s)
	Commercial and Institutional

	Policy / program elements
	Encourage privately financed new construction and renovation to be high performance buildings by certifying to 20% above existing code.  Voluntary program; no public funds intended.

	Rationale
	New construction and renovation present a strong opportunity to transform building practices and influence equipment markets.

	Existing policy/program
	No current program.

	Significant co-benefits
	Long-term operational energy savings offset initial capital cost.

	Carbon saved 2020
	11.3

	Cost per unit saved carbon
	-19

	Performance measure
	Information from building inspectors, etc.; voluntary registration program.

	Implementation method(s)
	Development of a voluntary sign-on or registration program, including educational and technical materials, technical assistance, etc.

	Implementation / outreach considerations
	Adds $3-5 per sq. ft. to construction costs. Builders and architects who follow “green” guidelines could be recognized with some sort of state designation, directory through Efficiency Maine for customers to find builders/architects, others if they want to build green.


This program addresses both electrical energy use/savings, and fossil fuel (heat) combustion.  The range of potential efficiency measures is broad, including building shell, lighting, HVAC and chiller systems, motors, refrigeration, and process heating and cooling.

This measure could be enhanced through development of a financing program to assist participants, and/or through direct subsidies in the form of tax credits, loan funds, etc.  Such measures have not been included in the calculation of saved carbon or cost.

OPTION # 49-- Portland Cement Specifications

Comparative ranking:
C
+



	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 4.8

	Option name
	Accept ASTM specification C150 for Portland cement

	Sector(s)
	Manufacturing

	Policy / program elements
	Specify ASTM (American Society for Testing and Materials ) specification C150 for Portland cement rather than AASHTO (American Association of State Highway Officials).

	Rationale
	The amended specification lowers the overall carbon intensity of Portland cement through direct reduction of emissions from cement production.   

	Existing policy/program
	N/A

	Significant co-benefits
	

	Carbon saved 2020
	9.0

	Cost per unit saved carbon
	0

	Performance measure
	Production information from manufacturers.

	Implementation method(s)
	Department of Transportation rule.  What else?

	Implementation / outreach considerations
	Estimates of avoided CO2 emissions would need to be adjusted regularly on the basis of recorded production.  Maine would need to work with MA, NH to harmonize across the region so all cement companies could begin to implement.


ASTM is the American Society for Testing and Materials, the largest voluntary standard development system in the world.  The manufacturing of portland cement is outlined in ASTM standard C150.  ASTM C 150 was recently amended to allow for the inter-grinding of up to 5% limestone in Portland cement while maintaining all performance specifications. This standard is consistent with standards already in place in Mexico and Canada.  US EPA supports this revised standard due to the potential for CO2 reductions.

OPTION #50 -- Reduce HFC Leaks from Refrigeration
Comparative ranking:
C
$


	Category
	Description



	Working group
	Buildings, Facilities and Manufacturing 5.10

	Option name
	Reduce HFC Leaks from Refrigeration

	Sector(s)
	Commercial and Industrial

	Policy / program elements
	Reduce HFC leaks from refrigeration

	Rationale
	Leaking hydrofluorocarbons have many times the global warming value of carbon dioxide.

	Existing policy/program
	None.

	Significant co-benefits
	More efficient use of existing refrigeration equipment in commercial and industrial applications.  Lower cost of use.

	Carbon saved 2020
	9.0

	Cost per unit saved carbon
	1

	Performance measure
	Reduction in reported emissions

	Implementation method(s)
	Outreach to commercial and industrial users to promote voluntary inspection/servicing.

	Implementation / outreach considerations
	Maine Greenhouse Gas reporting requirement in Chapter 137.


Hydroflourocarbons (HFCs) are primarily used in refrigeration and air-conditioning units to effect heat transfer.  When these gases leak from faulty or inadequately serviced equipment, they ascend into the atmosphere.  They carry with them a CO2 equivalent value; for example CFC-12 has a GWP of 10,600and HCFC-22 has a GWP of 1,700. In other words, these compounds have 10,600 and 1,700 times the global radiative forcing impact of CO2.

OPTION #51 -- Organic Farming
Comparative ranking:    C

$


	Category
	Description



	Working group
	Agriculture / Forestry  Agriculture 3.0

	Option name
	Increase Maine’s organically farmed acreage

	Sector(s)
	Agriculture

	Policy / program elements
	Programs to increase acreage in organic cultivation relative to current expected growth

	Rationale
	Organic farming techniques can build up soil carbon levels in farmed acreage.



	Existing policy/program
	Some existing state and federal programs could assist in this effort, including the USDA Resource Conservation and Development (RC&D) program and recently promulgated organic food standards by USDA.



	Significant co-benefits
	Farmland protection

	Carbon saved 2020
	Included in soil carbon option#39

	Cost per unit saved carbon
	> 0

	Performance measure
	New acreage brought into organic cultivation

	Implementation method(s)
	To be determined.

	Implementation / outreach considerations
	


The Working Group did not suggest any particular implementation methods.

OPTION #52 -- Maine Bio-diesel
Comparative ranking:    C  
$$



	Category
	Description



	Working group
	Agriculture / Forestry  Agriculture 1.0

	Option name
	Maine Bio-diesel

	Sector(s)
	Agriculture; Transportation

	Policy / program elements
	The working group did not develop a detailed policy proposal for this potential action, and instead suggested a general proposal that assumed expanded use of bio-diesel in farm equipment and off-road diesel vehicles.

	Rationale
	Substitution of renewable vehicle fuel for petroleum.

	Existing policy/program
	Pilot production programs; some business fleet use.

	Significant co-benefits
	Economic development in both agriculture and fuel processing industries; lessen dependency on imported vehicle fuels; renewable and bio-degradable product; lessen criteria pollutant emissions.

	Carbon saved 2020
	5.5

	Cost per unit saved carbon
	$40

	Performance measure
	Volume of state and regional production; volume of consumer use.

	Implementation method(s)
	Expand pilot projects to target vehicle fleets.  Expand distribution network for product.

	Implementation / outreach considerations
	Some bio-diesel already available in Maine.  Encouragement of domestic renewable fuel production likely to be positively received by public.  Some existing barriers:  fuel performance, current price premium, public confidence in fuel properties.


Adoption of this option would assist expansion of in-state and regional production capacity, including development of bio-fuel feed stocks (direct growth; agricultural by-product; wood waste).

OPTION #53 -- Low-GHG Fuel Infrastructure (CNG, LPG)
Comparative ranking:
C
$$$



	Category
	Description



	Working group
	Transportation and Land Use 3.3

	Option name
	Low-GHG Fuel Infrastructure (CNG, LPG)

	Sector(s)
	Transportation

	Policy / program elements
	Expand infrastructure for compressed natural gas, propane, and other low GHG fuels.

	Rationale
	The complex inter-relationship among supply, infrastructure, and purchase/use of alternative fuel vehicles requires some investment in infrastructure as an incentive.

	Existing policy/program
	Pilot project Portland COG

	Significant co-benefits
	See other transportation measures.

	Carbon saved 2020
	2.0

	Cost per unit saved carbon
	1482

	Performance measure
	

	Implementation method(s)
	See below.

	Implementation / outreach considerations
	Due to the high cost of implementation, identification of funding sources is necessary before action can be taken.


The measures included focus on investing in and providing incentives for fueling infrastructure for low-GHG fuels (biodiesel, ethanol, CNG, LPG)

•     Establish CNG infrastructure in other metropolitan areas and along the   Turnpike;

•    Take advantage of existing propane fueling infrastructure;

•
Expand incentives for in-State production of biofuels;

•
Provide incentives for the sale of low-GHG fuels;

•
Provide incentives for the purchase of low-GHG vehicles (E85, CNG);

•    Consider use of CNG vehicles at LNG port.

OPTION #54 -- Nutrient Management
Comparative ranking:    C

+


	Category
	Description



	Working group
	Agriculture / Forestry  Agriculture 4.0

	Option name
	Nutrient Management

	Sector(s)
	Agriculture

	Policy / program elements
	Improve efficiency of fertilizer application by reducing over application resulting from incorrect timing. Substitute organic fertilizer (primarily manure) for synthetic fertilizer, by altering the timing of applications, by altering cover crops and rotational schemes, or by increasing soil testing to improve efficiency (and reduce unnecessary applications).  Specific proposal for potato fertilization:  bring 25% of current acreage into new application practice.

	Rationale
	A portion of nitrogen applied to the soil and

not incorporated into plants and soil organic material is emitted as N2O (a GHG); therefore, a reduction in the quantity of fertilizer applied or measures that improve uptake can reduce N2O emissions.

 

	Existing policy/program
	Nutrient Management Law in 1998 (7 M.R.S.A. Chapter 747, Nutrient Management Act); various state and Federal support programs.



	Significant co-benefits
	

	Carbon saved 2020
	1.8

	Cost per unit saved carbon
	-0-

	Performance measure
	Number of acres brought into new practice.

	Implementation method(s)
	Utilize existing programs to encourage voluntaryadoption of preferred methods.  Would require development of a specific education/outreach program.

	Implementation / outreach considerations
	


Since this process does not reduce the net amount of fertilizer applied, but increases use in the crop and soil organic layer versus over-application in one large dose, the result is a savings of 40 pounds per acre of fertilizer that will be fully incorporated by crops and not applied in excess (660,000 pounds nitrogen saved).

OPTION #55 -- Solar Photovoltaic Buy Down Program
Comparative ranking:
C
NE


	Category
	Description



	Working group
	Buildings,Facilities, and Manufacturing 5.6

	Option name
	Photovoltaic (PV) Buy Down Program

	Sector(s)
	Residential, Commercial, and Industrial

	Policy / program elements
	Create a “Maine PV Buydown” program

	Rationale
	To promote and encourage the use of renewable energy through the installation of photovoltaic (PV) systems by offering a rebate, or “buying down,” the high upfront cost of PV systems.

	Existing policy/program
	None.

	Significant co-benefits
	Contributes to the “learning curve” for this technology.

	Carbon saved 2020
	0.2

	Cost per unit saved carbon
	Not estimated

	Performance measure
	Identified number of installed units; calculation of displaced non-renewable electricity.

	Implementation method(s)
	Could be established as part of existing PUC programs.

	Implementation / outreach considerations
	A good candidate for pilot program implementation, especially in business and institutional (campus; healthcare facility) settings.


Solar photovoltaic cells systems (PVs) convert sunlight into electricity, producing direct current which is then converted to alternating.  Since such systems continue to be relatively expensive per kW, many states have implemented policies to promote further market penetration of this renewable approach to electrical generation.

Visual display of PVs on a roof provide potential neighborhood mentorship and possible community building. Support of local business for purchase and installation.

OPTION # 3-- Regional Cap and Trade
Comparative ranking:    
CC
++



	Category
	Description



	Working group
	Electricity and Solid Waste 1.9

	Option name
	Regional Cap and Trade

	Sector(s)
	Electricity

	Policy / program elements
	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. 

Maine is currently involved in a Regional Greenhouse Gas Initiative with six New England States, NY, NJ, and Delaware.  Model design and projected savings and costs should be available in 2005. Previous modeling of six New England states plus NY showed significant potential savings.

This option shows the impact of a cap and trade program in New York and six New England states.  Note that unlike the previously modeled cap and trade program, 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.

	Rationale
	Market based emission reduction strategy

	Existing policy/program
	SO2 and NOx trading programs

	Significant co-benefits
	Avoids other pollutant emission

	Carbon saved 2020
	755.0

	Cost per unit saved carbon
	-74 to -90

	Performance measure
	NA

	Implementation method(s)
	Regional RGGI Initiative

	Implementation / outreach considerations
	


Cap and Trade is a market based policy tool for protecting human health and the environment. A cap and trade program first sets an aggressive cap, or maximum limit, on emissions. Sources covered by the program then receive authorizations to emit in the form of emissions allowances, with the total amount of allowances limited by the cap. Each source can design its own compliance strategy to meet the overall reduction requirement, including sale or purchase of allowances, installation of pollution controls, implementation of efficiently measures, among other options. Individual control requirements are not specified under a cap and trade program, but each emissions source must surrender allowances equal to its actual emissions in order to comply. Sources must also completely and accurately measure and report all emissions in a timely manner to guarantee that the overall cap is achieved. 

Carbon reductions and the cost estimates in this document will change based on the final design of the Regional Greenhouse Gas Initiative (RGGI) program. 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. 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.  

� Each option summary includes identification of consensus or its absence.  Where a summary is silent, consensus is assumed. The complete Working Group reports in Appendix y identify more specifically the organizations that did not agree with a particular recommendation, as required by the agreed Groundrules.


� As explained in further detail in the Forestry Working Group report (Appendix x), the carbon savings and costs for the forestry options have been calculated using a 58-year time horizon (approximately through 2063) instead of the 15-year time period utilized for all other options.  The Working Group agreed on this approach as better representing the real life cycle of the forest.


� As noted above (p. ff), unless otherwise specified, the calculation of carbon savings assumes that a given option is implemented in 2005.  In many cases, time is allowed for the effects of an activity to be fully realized, and for cumulative effects.


� Ref to main text.


� By January 1, 2006, the California Air Resources Board (CARB) is to develop and adopt regulations that achieve “the maximum feasible and cost-effective reduction of GHG emissions” from passenger vehicles and light-duty trucks whose primary use is noncommercial personal transportation.


� In addition to Maine, New York, Massachusetts, and Vermont, three additional states, Connecticut, Rhode Island, and New Jersey, have recently adopted the LEV 2 tailpipe emission standards.


� James Hansen and Larissa Nazarenko, “Soot climate forcing via snow and ice albedos,” Proceedings of the National Academy of Sciences, vol. 101, no. 2, 423-428, January 2004.


� Mark Z. Jacobson, “Control of fossil-fuel particulate black carbon and organic matter, possibly the most effective method of slowing global warming,” Journal of Geophysical Research, Vol.107, No.D19, p. ACH 16, 1-22, 2002.








� Ref to main text.


� Ref to main text.


� Need citation


� This option also includes application of herbicides to 3,000 acres of hardwood to promote natural stand release and regeneration of softwoods.  Costs here ($200/acre est.) would increase the cost per unit of carbon saved, but are not included in the above calculation since they would be incurred whether or not saving carbon is a goal.





