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1.  Overview

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

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

CCAP then took this revised list of priority options, and developed preliminary GHG savings and cost estimates where possible for agriculture options (see Section 4) for the priority measures identified from the 12/17 meeting.  Forestry options are not quantified yet due to a number of inventory and baseline issues that need to be addressed. Forest inventory, baseline and options will be discussed at the work group meeting to identify potential options for refinement. CCAP created an Agriculture & Forestry assumptions document to describe options and identify underlying data sources and assumptions where current estimates are available, as well areas where additional information is needed (Section 5).

2. Proposed Criteria for Assessing and Prioritizing GHG Measures 

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

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

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

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

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

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

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

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

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

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

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


3. Potential Agriculture & Forestry GHG Reduction Opportunities –Edited 12-17-03

The following notation was used in the table below:

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

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

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

· Some additional comments from stakeholders are highlighted in the list

	

	Agriculture and Forestry Sectors GHG Reduction Opportunities

	1
	Agriculture: Production of Fuels and Electricity

	1.1
	Ethanol production – Incentives to grow crops and/or create ethanol (for fuel or fuel additive).

	1.2
	Biodiesel production – Incentives to grow crops and/or create biodiesel (for fuel or fuel additive).

	1.3
	*?Install Manure Digesters - Install anaerobic digesters to process agriculture manure into energy (e.g., heat, hot water, or electricity).  Also produces digested manure, which can contain more valuable nitrogen for crop production.

	1.4
	*Ag Biomass Feedstocks for Electricity – Incentives to grow crops or use crop waste for use as a fuel or for co-firing with fossil fuels.

	1.5
	On-Farm Wind Production – Support the development of wind resources on farms (often smaller size installations than commercial wind farms).

	2
	Agriculture: Fertilizer, Manure, and Livestock Management

	2.1
	*Nutrient Management - Improve efficiency of fertilizer use.  A portion of nitrogen applied to the soil is subsequently emitted as N2O (a GHG); therefore, a reduction in the quantity of fertilizer applied can reduce N2O emissions.

	2.1.a
	Reduce non-farm fertilizer use – See 2.1

	2.2
	Manure Management – Improve the handling of manure to reduce methane and N2O.

	2.2.a
	Composting – Compost manure instead of alternative handling techniques such as slurry or stockpiling.

	2.2.b
	Change feedstocks – Alter the feed to animals to lower the manure’s nitrogen levels.

	2.2.c
	*?Install Manure Digesters – Capture methane for use as an energy source (see 1.3 above)

	2.3
	Livestock Management – Alter livestock management practices to reduce methane and N2O emissions.

	3
	Agriculture: Soil Carbon Sequestration – The following are some measures that increase the amount of carbon contained in soil or prevent carbon from being released from soil.

	3.1
	*Conservation tillage/No-till – Practices that utilize less carbon can increase the carbon content of soil; therefore, sequestering carbon from the atmosphere.

	3.2
	Reduce summer fallow – Reducing the amount of land left fallow (vegetation free) can increase the soil carbon content and reduce N2O emissions.

	3.3
	*Increase cover crops – Increasing the use of cover crops can increase the soil carbon content and potentially increase the nitrogen content of soil and reduce fertilizer need (see 2.1).

	3.4
	Improve water & nutrient use - The water content of soil affects the potential for GHG emissions.

	3.5
	Rotational grazing/Improve grazing crops

	3.6
	Converting land to grassland, forests, or wetland – Converting farmland to other types of land can lead to increased sequestration of carbon from the atmosphere.

	3.7
	*Agricultural Land Preservation – Preservation of agricultural land can retain ability of land to sequester carbon from the atmosphere.

	3.7.a
	Promote "no net loss" of agricultural land

	4
	Agriculture: Energy Use

	4.1
	*Conservation tillage/No-till – Reduces farm fuel consumption and related emissions as well as increasing the amount of carbon sequestered in soil.

	4.2
	*!Use biodiesel or ethanol blended fuel in farm equipment, and/or hybrid-electric engines –tax credit incentive

	4.3
	*Nutrient Reduction – Using less fertilizer can reduce the related production, transportation, and application emissions.

	4.4
	*!Organic Farming – Utilizing organic farming techniques can reduce the on-farm energy uses (e.g., reduced tractor use) by reduced tillage (see 3.1) and off-farm energy (e.g., reduced transportation of fertilizer and pesticides).- growing interest.

	4.5
	*Support Local Farming/Buy Local - Reduces emissions associated with the transport of agricultural products.

	5*!
	Forest carbon sequestration

	5.1
	Afforestation (1st time planting) and Reforestation –replanting previously forested area (in-state)

	5.2
	Forest Management - Forest management programs to protect the productivity of existing forest and reduce or prevent the loss of forest due to fires, storms, diseases, or pests; implementation of reduced-impact logging regimes to minimize the damage to non-harvested trees; actions to increase biomass stocks through activities such as planting, thinning, and fertilizer application; and prolonged rotation periods in harvested forests.

	5.3
	*Urban Forestry - Planting urban trees to reduce the consumption of energy for heating and cooling buildings, thereby helping to avoid fossil fuel emissions in the energy sector.  Also increases the carbon stock of non-forest land.

	5.3.a
	Support tree planting on residential properties

	5.4
	Forest preservation - Preservation of forestland avoids the loss of carbon sequestered in forestlands.

	5.4.a
	Support "no net loss" of existing forests

	5.5
	Promote Use of Wood Products - Durable wood products/construction sequesters carbon for long periods of time, as long as the timber is produced as a result of certified sustainable harvesting practices.  Wood products/construction is also much less energy-intensive than other materials.

	5.5.a
	State procurement of locally grown wood products – Incentives or requirements for state government procurement.

	6
	Forestry: Energy Production

	6.1
	*Forest products biomass feedstocks for electricity - Incentives to use forest products or forest waste for use as a fuel or for co-firing with fossil fuels.

	6.2
	Improve efficiency of wood burning stoves – Using more efficient wood burning stoves can reduce the need for fuel by increasing the efficiency of burning.

	7
	Cross-Cutting

	7.1
	*Carbon Offsets from Ag/For Activities (in state and out of state) – Create a program to reduce GHG emissions from sources not covered by specific recommendations from the Stakeholders and outside the State or the country (i.e., “offsets”).


4.  Preliminary GHG Savings & Cost Estimates for Priority Measures

	Agriculture and Forestry Sector

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

	
	
	
	
	
	
	
	
	

	Please see assumptions in Section 5 to review underlying data needs, sources, and assumptions

	
	
	
	
	
	
	
	
	

	 
	 
	Estimated Savings in 2010
	Estimated Savings in 2020
	Cost Effectiveness

	 
	Measure (Sector)
	Thousand MTCO2 e
	Thousand MTCO2 e
	$/MTCO2e

	AF 1
	Agriculture
	
	
	 

	1.1
	Install manure digesters
	TBD
	TBD
	TBD

	1.2
	Agriculture biomass feedstocks for electricity
	TBD
	TBD
	TBD

	1.3
	Nutrient management
	TBD
	TBD
	TBD

	1.4
	Conservation tillage/No-till
	TBD
	TBD
	TBD

	1.5
	Increase cover crops
	TBD
	TBD
	TBD

	1.6
	Agricultural land preservation
	TBD
	TBD
	TBD

	1.7
	Biodiesel or ethanol fuel and/or hybrid engines for farm equipment
	TBD
	TBD
	TBD

	1.8
	Nutrient reduction
	TBD
	TBD
	TBD

	1.9
	Organic farming
	TBD
	TBD
	TBD

	1.10
	Support local farming/Buy local
	TBD
	TBD
	TBD

	AF 2
	Forestry
	
	
	 

	2.1
	Afforestation and reforestation
	TBD
	TBD
	TBD

	2.2
	Forest management
	TBD
	TBD
	TBD

	2.3
	Urban forestry
	TBD
	TBD
	TBD

	2.3.a
	Support tree planting on residential properties
	TBD
	TBD
	TBD

	2.4
	Forest preservation
	TBD
	TBD
	TBD

	2.5
	Support “no net loss” of existing forests
	TBD
	TBD
	TBD

	2.6
	Promote use of wood products
	TBD
	TBD
	TBD

	2.6.a
	State procurement of locally grown wood products
	TBD
	TBD
	TBD

	2.7
	Forestry biomass feedstocks for electricity
	TBD
	TBD
	TBD

	AF 3
	Cross-Cutting Agriculture/Forestry
	
	
	

	3.1
	Carbon offsets from Agriculture/Forestry Activities (in-state and out-of-state)
	TBD
	TBD
	TBD

	 
	Total Savings (Thousand MTCO2e)
	
	
	 

	MTCO2e = metric tons of CO2 equivalent (CO2, N20 and CH4 are included in agriculture and forestry estimates)

TBD – to be determined


5.  Agriculture & Forestry Assumptions

	Measure:
	AF 1.1 Install Manure Digesters


Sector:


Agriculture

Policy Description:
Install anaerobic digesters to process agriculture manure into energy (e.g., heat, hot water, or electricity).  Also produces digested manure, which can contain more valuable nitrogen for crop production.
BAU Policy/Program:
To be developed
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; will require coordination with the Electricity and Solid Waste working group where electricity supply is affected. 

Data needs: status and trends of livestock facilities and best practices. Potential effectiveness of new or expanded use of manure digesters. Implementation options.
	Measure:
	AF 1.2 Agriculture Biomass Feedstocks for Electricity


Sector:


Agriculture

Policy Description:
Incentives to grow crops or use crop waste for use as a fuel or for co-firing with fossil fuels.
BAU Policy/Program:
Reference Electricity and Solid Waste Working Group
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; will require coordination with the Electricity and Solid Waste working group where electricity supply is affected.

Data needs: Supply options and trends, cost and performance estimates, transportation cost assumptions.

	Data Need
	2010
	2020
	Source

	Potential quantity of biomass available in Maine as fuel
	TBD
	TBD
	TBD

	Total potential electric generation using biomass (MWh)
	3,200,000 
	3,200,000
	DOE (data and methodology used to estimate this value was not provided)*

	Assumed proportion of total potential that can be utilized
	25%
	25%
	Assumption

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

	Reduction in CO2 Emissions (Thousand MTCO2e)
	217
	214
	Calculated


*Biomass generation potential available at http://www.eere.energy.gov/state_energy/tech_biomass.cfm?state=ME

	Measure:
	AF 1.3 Nutrient Management


Sector:


Agriculture

Policy Description:
Improve efficiency of fertilizer use.  A portion of nitrogen applied to the soil is subsequently emitted as N2O (a GHG); therefore, a reduction in the quantity of fertilizer applied or measures that improve uptake can reduce N2O emissions.
BAU Policy/Program:
Maine passed a Nutrient Management Law in 1998 (7 M.R.S.A. Chapter 747, Nutrient Management Act) that prevents winter manure spreading and requires a nutrient management plan. Maine also has an Agriculture Compliance program that requires plans and implementation of certain best management practices in order to quality for certain support payments. The Environmental Quality Incentives Program (EQIP) was reauthorized in the US Farm Security and Rural Investment Act of 2002 (Farm Bill) to provide a voluntary conservation program for farmers and ranchers that promotes agricultural production and environmental quality as compatible national goals. EQIP offers financial and technical help to assist eligible participants install or implement structural and management practices on eligible agricultural land. The Conservation of Private Grazing Land (CPGL) initiative ensures that technical, educational, and related assistance is provided to those who own private grazing lands. The USDA Conservation Security Program provides security payments to farmers in exchange for adoption of environmentally beneficial best management practices. The Agricultural Management Assistance Program provides cost share payments for land and water conservation to 15 states where federal crop insurance levels have been historically low, including Maine.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data needs: Status and trends of farmland types and best practices for nutrient management. Potential effectiveness of new or expanded best practices. Implementation options.

	Measure:
	AF 1.4 Conservation Tillage/No-Till


Sector:


Agriculture

Policy Description:
Practices that result in less disruption of the soil can increase the carbon content (stock) of soil or reduce its rate of loss (flow) to the atmosphere.
BAU Policy/Program:
Maine has an Agriculture Compliance program that requires plans and implementation of certain best management practices in order to quality for certain support payments. The Environmental Quality Incentives Program (EQIP) was reauthorized in the US Farm Security and Rural Investment Act of 2002 (Farm Bill) to provide a voluntary conservation program for farmers and ranchers that promotes agricultural production and environmental quality as compatible national goals. EQIP offers financial and technical help to assist eligible participants install or implement structural and management practices on eligible agricultural land. The Conservation of Private Grazing Land (CPGL) initiative ensures that technical, educational, and related assistance is provided to those who own private grazing lands. The USDA Conservation Security Program provides security payments to farmers in exchange for adoption of environmentally beneficial best management practices. The Agricultural Management Assistance Program provides cost share payments for land and water conservation to 15 states where federal crop insurance levels have been historically low, including Maine.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data needs: Status and trends of row crops and best practices for tillage. Potential effectiveness of new or expanded tillage practices. Model assumptions for soil carbon calculations. Implementation options.

	Measure:
	AF 1.5 Increase Cover Crops


Sector:


Agriculture

Policy Description:
Increasing the use of cover crops can potentially increase soil carbon content and increase the nitrogen content of soil and reduce fertilizer need (see 1.3).
BAU Policy/Program:
Maine has an Agriculture Compliance program that requires plans and implementation of certain best management practices, including tillage practices, in order to quality for certain support payments. The Environmental Quality Incentives Program (EQIP) was reauthorized in the US Farm Security and Rural Investment Act of 2002 (Farm Bill) to provide a voluntary conservation program for farmers and ranchers that promotes agricultural production and environmental quality as compatible national goals. EQIP offers financial and technical help to assist eligible participants install or implement structural and management practices on eligible agricultural land. The Conservation of Private Grazing Land (CPGL) initiative ensures that technical, educational, and related assistance is provided to those who own private grazing lands. The USDA Conservation Security Program provides security payments to farmers in exchange for adoption of environmentally beneficial best management practices. The Agricultural Management Assistance Program provides cost share payments for land and water conservation to 15 states where federal crop insurance levels have been historically low, including Maine.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data needs: Status and trends of farmland types and best practices for cover crops. Potential effectiveness of new or expanded best practices. Implementation options.

	Measure:
	AF 1.6 Agricultural Land Preservation


Sector:


Agriculture

Policy Description:
Preservation of agricultural land can retain ability of land to sequester carbon from the atmosphere and direct growth (and related transportation emissions) to more efficient locations.
BAU Policy/Program:
The Land for Maine's Future Program (LMFP) was developed in 1987 to protect natural and working lands through financing of easements or fee title; 50 percent of funds must be matched. The USDA Farm and Ranchland Protection Program (FRPP) also provides limited cost sharing for land protection. Maine's Farm and Open Space Tax Law was developed in 1975 to provide tax relief to farm and forest land owners. The Maine Tree Growth Tax Law was enacted to provide property tax relief to owners of woodlots and forestlands. The USDA Farm and Ranch Land Protection Program (FRPP) provides matching funds to help purchase development rights to keep productive farm and ranchland in agricultural uses. The USDA Wetlands Reserve Program is a voluntary program offering landowners the opportunity to protect, restore, and enhance wetlands on their property. The Wildlife Habitat Incentives Program (WHIP) is a voluntary program for people who want to develop and improve wildlife habitat primarily on private land. Growth management policies and programs also significantly affect farmland protection, including zoning, property taxation, and infrastructure funding (particularly transportation) as well as private preservation actions by land trust organizations.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; will require coordination with the Transportation and Land Use Working Group.

Data needs: Status and trends of farm and forest land use. Potential effectiveness of preservation programs. Land use modeling assumptions.
	Measure:
	AF 1.7 Biodiesel or Ethanol Fuel and/or Hybrid Engines for Farm Equipment


Sector:


Agriculture

Policy Description:
Tax credit or other incentive to expand qualification and use of lower carbon fuels with biomass additives.
BAU Policy/Program:
Reference Transportation and Land Use Working Group.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; will require coordination with the Transportation and Land Use Working Group.

· How much energy crops are currently grown in Maine (i.e., soybeans, corn)? 

· What is the potential for sources of cellulosic ethanol (swithgrass, shrubs, poplars, etc) to be grown in Maine?

· What is the market?  Currently there are approximately 24,000 on-road flexible fuel vehicles (capable of operating on up to 85% ethanol blends) but there is no fueling infrastructure for these fuel blends.
· Potential GHG lifecycle impacts from renewable fuels vary widely due to farming practices and crop choice:

· Recent biodiesel data shown a range of +18% to - 221% net GHG impacts.  Biodiesel is potential high in terms of GHG emissions due to the nitrogen fixation ability of soybeans, which causes N20 releases during harvest.  An alternative crop (rapeseed), improved farming practices (low till) or shifting current soybean crops (from feed to fuel) would mitigate this GHG impact.

· Ethanol’s GHG impact ranges from +20% to -20%.  Corn ethanol may increase GHG emissions if it replaces pastureland or low intensity agriculture.  As with soybeans, this depends on if new cropland is dedicated to ethanol or if current corn cropland is converted from feed to ethanol.  Farming practices and ethanol production processes are increasing the potential for corn-based ethanol.

· Cellulosic-based ethanol reduces GHG emissions by up to 80% vs. gasoline.  Current research at NREL as elsewhere indicates the potential for converting a variety of feedstocks, including corn stalk or stover (as well as those plants listed above), into low-GHG renewable fuels.
 
	Measure:
	AF 1.8 Nutrient Reduction


Sector:


Agriculture

Policy Description:
Using less fertilizer can potentially reduce the use of diesel fuel for application as well as reducing N20 from excess application.

BAU Policy/Program:
Maine passed a Nutrient Management Law in 1998 (7 M.R.S.A. Chapter 747, Nutrient Management Act) that prevents winter manure spreading and requires a nutrient management plan. Maine also has an Agriculture Compliance program that requires plans and implementation of certain best management practices in order to quality for certain support payments. The Environmental Quality Incentives Program (EQIP) was reauthorized in the US Farm Security and Rural Investment Act of 2002 (Farm Bill) to provide a voluntary conservation program for farmers and ranchers that promotes agricultural production and environmental quality as compatible national goals. EQIP offers financial and technical help to assist eligible participants install or implement structural and management practices on eligible agricultural land. The Conservation of Private Grazing Land (CPGL) initiative ensures that technical, educational, and related assistance is provided to those who own private grazing lands. The USDA Conservation Security Program provides security payments to farmers in exchange for adoption of environmentally beneficial best management practices. The Agricultural Management Assistance Program provides cost share payments for land and water conservation to 15 states where federal crop insurance levels have been historically low, including Maine.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data needs: Status and trends of farmland types and best practices for nutrient management. Potential effectiveness of new or expanded best practices. Implementation options.
.

	Measure:
	AF 1.9 Organic Farming


Sector:


Agriculture

Policy Description:
Organic farming techniques can reduce the on-farm energy uses (e.g., reduced tractor use) by reduced tillage (see 3.1) and off-farm energy (e.g., reduced transportation of fertilizer and pesticides) - growing interest.

BAU Policy/Program:
The purpose of the USDA Resource Conservation and Development (RC&D) program is to accelerate the conservation, development and utilization of natural resources, improve the general level of economic activity, and to enhance the environment and standard of living in designated RC&D areas. USDA has recently promulgated organic food standards.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; will require coordination with the Transportation and Land Use Working Group.

Data needs: status and trends of local vs. imported farm products. Options for substitution of local vs. imported products. Transportation emissions assumptions.

	Measure:
	AF 1.10 Support Local Farming/Buy Local


Sector:


Agriculture

Policy Description:
Increased purchase of locally grown produce can potentially reduce emissions associated with the transport of agricultural products.

BAU Policy/Program:
The purpose of the USDA Resource Conservation and Development (RC&D) program is to accelerate the conservation, development and utilization of natural resources, improve the general level of economic activity, and to enhance the environment and standard of living in designated RC&D areas
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; will require coordination with the Transportation and Land Use Working Group.

Data needs: status and trends of local vs. imported farm products. Options for substitution of local vs. imported products. Transportation emissions assumptions.

	Measure:
	AF 2.1 Afforestation and Reforestation


Sector:


Forestry 

Policy Description:
Establishing forests on sites not previously in forest cover (afforestation) or replanting previously forested area following harvest (reforestation) can increase carbon stocks and reduce carbon flows. (Deforestation is the process of converting forested land to permanent non-forest use).
BAU Policy/Program:
The Stewardship Incentive Program (SIP) of the USDA Forest Service provides technical and financial assistance to encourage non-industrial private forest landowners to keep their lands and natural resources productive and healthy. Qualifying land includes rural lands with existing tree cover or land suitable for growing trees and which is owned by a private individual, group, association, corporation, Indian tribe, or other legal private entity. Eligible landowners must have an approved Forest Stewardship Plan and own 1,000 or fewer acres of qualifying land. Authorizations may be obtained for exceptions of up to 5,000 acres. The purpose of the USDA Resource Conservation and Development (RC&D) program is to accelerate the conservation, development and utilization of natural resources, improve the general level of economic activity, and to enhance the environment and standard of living in designated RC&D areas
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. The USDA Forest Service has available the FORCARB model for estimation of forest carbon stocks and flows based on certain variables. This model may be adaptable to local data and variables from Maine.

	Measure:
	AF 2.2 Forest Management


Sector:


Forestry

Policy Description:
Forest management programs can protect or enhance the productivity of existing forests and thereby increase carbon sequestration and biomass production. They may also reduce or prevent the loss of biomass or soil carbon due to fires, storms, diseases, or pests. Activities may include, but not be limited to, implementation of reduced-impact logging regimes to minimize the damage to soils or non-harvested trees; actions to increase biomass stocks through activities such as planting, pre-commercial thinning (timber stand improvement), and fertilizer application; activities that increase the long term storage of biomass that flows from harvested lands; activities that substitute biomass derived energy for higher emitting fossil sources; prolonged rotation periods in harvested forests; establishment (or reestablishment) of species and systems adapted to climate change; and other measures.
BAU Policy/Program:
The Stewardship Incentive Program (SIP) of the USDA Forest Service provides technical and financial assistance to encourage non-industrial private forest landowners to keep their lands and natural resources productive and healthy. Qualifying land includes rural lands with existing tree cover or land suitable for growing trees and which is owned by a private individual, group, association, corporation, Indian tribe, or other legal private entity. Eligible landowners must have an approved Forest Stewardship Plan and own 1,000 or fewer acres of qualifying land. Authorizations may be obtained for exceptions of up to 5,000 acres. The purpose of the USDA Resource Conservation and Development (RC&D) program is to accelerate the conservation, development and utilization of natural resources, improve the general level of economic activity, and to enhance the environment and standard of living in designated RC&D areas
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. The USDA Forest Service has available the FORCARB model for estimation of forest carbon stocks and flows based on certain variables. This model may be adaptable to local data and variables from Maine.

	Measure:
	AF 2.3 Urban Forestry


Sector:


Forestry

Policy Description:
Planting urban trees may, if properly done, reduce the consumption of energy for heating and cooling buildings and avoid fossil fuel emissions in the energy sector.  Urban forests may also increase the carbon stock of previously non-forested land (afforestation).
BAU Policy/Program:
To be developed
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure also requires coordination with the buildings, manufacturing and facilities working group due to the potential to reduce electricity and fuel consumption of buildings.

The URBAN FORESTS EFFECTS (UFORE) MODEL from the USDA Forest Service is available for understanding structural effects and emissions benefits of urban forests. It may be adaptable to Maine.
	Measure:
	AF 2.3.a Support Tree Planting on Residential Properties


Sector:


Forestry

Policy Description:
Planting residential trees may, if properly done, reduce the consumption of energy for heating and cooling buildings and avoid fossil fuel emissions in the energy sector.  Urban forests may also increase the carbon stock of previously non-forested land (afforestation).
BAU Policy/Program:
To be developed
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure also requires coordination with the buildings, manufacturing and facilities working group due to the potential to reduce electricity and fuel consumption of buildings.
The URBAN FORESTS EFFECTS (UFORE) MODEL from the USDA Forest Service is available for understanding structural effects and emissions benefits of urban forests. It may be adaptable to Maine.

	Measure:
	AF 2.4 Forest Preservation


Sector:


Forestry

Policy Description:
Preservation of forestland may reduce or avoid the loss of carbon sequestered in forestlands. It may also have the effect of directing growth to more efficient locations and reduce transportation emissions.

BAU Policy/Program:
The Forest Legacy Program of USDA is an incentive-based and strictly voluntary program that conserves working forests through financial support of land acquisition. The Land for Maine's Future Program (LMFP) was developed in 1987 to protect natural and working lands through financing of easements or fee title; 50  percent of funds must be matched. The USDA Farm and Ranchland Protection Program (FRPP) also provides limited cost sharing for land protection. Maine's Farm and Open Space Tax Law was developed in 1975 to provide tax relief to farm and forest land owners. The Maine Tree Growth Tax Law was enacted to provide property tax relief to owners of woodlots and forestlands. The Wetlands Reserve Program is a voluntary program offering landowners the opportunity to protect, restore, and enhance wetlands on their property.  The USDA Natural Resources Conservation Service (NRCS) provides technical and financial support to help landowners with their wetland restoration efforts. Forestland protection is also significantly affected by growth management policies and programs, including zoning, property taxation, and infrastructure funding (particularly transportation) as well as private preservation actions by land trust organizations. The USDA Wildlife Habitat Incentives Program (WHIP) is a voluntary program for people who want to develop and improve wildlife habitat primarily on private land. Through WHIP USDA's Natural Resources Conservation Service provides both technical assistance and up to 75 percent cost-share assistance to establish and improve fish and wildlife habitat.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure will require coordination with the transporation and land use working group. The USDA Forest Service has available the FORCARB model for estimation of forest carbon stocks and flows based on certain variables. This model may be adaptable to local data and variables from Maine.

	Measure:
	AF 2.5 Support “No Net Loss” of Existing Forests


Sector:


Forestry

Policy Description:
Preservation of forestland avoids may reduce or avoid the loss of carbon sequestered in forestlands. It may also have the effect of directing growth to more efficient locations and reduce transportation emissions. If forest preservation is not effectively targeted and combined with broader land use planning and control it may not result in net savings of land and may lead to “leap frog” development with high transportation emissions and forest carbon loss.
BAU Policy/Program:
The Forest Legacy Program of USDA is an incentive-based and strictly voluntary program that conserves working forests through financial support of land acquisition. The Land for Maine's Future Program (LMFP) was developed in 1987 to protect natural and working lands through financing of easements or fee title; 50  percent of funds must be matched. The USDA Farm and Ranchland Protection Program (FRPP) also provides limited cost sharing for land protection. Maine's Farm and Open Space Tax Law was developed in 1975 to provide tax relief to farm and forest land owners. The Maine Tree Growth Tax Law was enacted to provide property tax relief to owners of woodlots and forestlands. Forestland protection is also significantly affected by growth management policies and programs, including zoning, property taxation, and infrastructure funding (particularly transportation) as well as private preservation actions by land trust organizations.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure will require coordination with the Transportation and Land Use Working Group. The USDA Forest Service has available the FORCARB model for estimation of forest carbon stocks and flows based on certain variables. This model may be adaptable to local data and variables from Maine.
	Measure:
	AF 2.6 Promote Use of Wood Products


Sector:


Forestry

Policy Description:
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.  Wood products may be less energy-intensive in production and use than other materials.
BAU Policy/Program:
To be developed
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure will require coordination with the buildings, manufacturing and facilities working group. The US Forest Service has available the HARVCARB model to estimate carbon stock and flow effects of wood products generation and use. It may be adaptable to local data and variables for Maine.

	Measure:
	AF 2.6.a State Procurement of Locally Grown Wood Products


Sector:


Forestry

Policy Description:
Incentives or requirements for state government procurement of locally grown wood products may reduce transportation emissions associated with imported wood products and result in greater use of wood versus more energy intensive building materials depending on the management of the forests and end use of the wood products

BAU Policy/Program:
To be developed
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure will require coordination with the buildings, manufacturing and facilities working group. The US Forest Service has available the HARVCARB model to estimate carbon stock and flow effects of wood products generation and use. It may be adaptable to local data and variables for Maine.

	Measure:
	AF 2.7 Forestry Biomass Feedstocks for Electricity


Sector:


Forestry

Policy Description:
Incentives to make greater use forest products or forest waste as a fuel or for co-firing with fossil fuels may reduce net emissions from power supply if it replaces higher emissions supply sources.

BAU Policy/Program:
Reference Energy Supply and Waste Working Group
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure will require coordination with the energy supply and waste working group where electricity supply is affected.

	Measure:
	AF 3.1 Carbon Offsets from Agriculture/Forestry Activities (in-state and out-of-state)


Sector:


Cross-Cutting Agriculture and Forestry 

Policy Description:
Where caps or standards are created for emitting sectors these programs may also include options for emissions offsets from other activities, including agriculture and forest conservation and management.
BAU Policy/Program:
To be developed
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be developed; inventory and baselines require further refinement as well as development of Maine specific forest modeling. This measure will require coordination with other working groups where multi-sector programs are envisioned.

References:

	NESCAUM inventory table from 12/17 meeting

	Emissions (MMTCO2E)
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Agriculture 
	             0.483 
	             0.491 
	        0.488 
	        0.496 
	        0.492 
	        0.478 
	         0.512 
	        0.534 
	        0.540 
	        0.536 
	        0.437 

	Enteric Fermentation
	              0.174 
	             0.177 
	         0.174 
	         0.173 
	         0.174 
	         0.164 
	         0.166 
	         0.164 
	         0.159 
	         0.158 
	         0.154 

	Manure Management
	             0.048 
	            0.048 
	        0.048 
	        0.052 
	         0.051 
	        0.050 
	        0.052 
	        0.052 
	        0.053 
	        0.053 
	        0.048 

	
	
	
	
	
	
	
	
	
	
	
	

	    Agricultural Soil Management
	              0.261 
	            0.266 
	        0.266 
	         0.271 
	        0.268 
	        0.264 
	        0.293 
	         0.318 
	        0.328 
	        0.325 
	        0.234 

	Burning of Agricultural Crop Waste 
	                    -   
	                   -   
	               -   
	               -   
	               -   
	               -   
	               -   
	               -   
	               -   
	               -   
	        0.000 

	Forest Management and Land-Use Change
	             5.236 
	            5.234 
	        5.232 
	        5.809 
	         5.819 
	        5.822 
	         5.831 
	        5.834 
	        5.834 
	        5.836 
	        5.835 


Maine nutrient management law: http://www.state.me.us/agriculture/oanrr/NutrientManagement.htm


U.S. Farm Bill 2002.  http://www.nrcs.usda.gov/programs/farmbill/2002/products.html
USDA Forest Service, Northern Global Change Research Program  http://www.fs.fed.us/ne/global/

USDA Forest Service, Effects of Urban Forests and their Management on Human Health and Environmental Quality
http://www.fs.fed.us/ne/syracuse/studies.htm
USDA Forest Service, Carbon in United States Forests and Wood Products, 1987-1997: State-by-State Estimates
by Richard A. Birdsey & George M. Lewis.  Maine Estimate for 1987-1997
http://www.fs.fed.us/ne/global/pubs/books/epa/states/ME.htm








� Source: National Renewable Energy Laboratory (NREL) and Delucci et al.  


� Source: Ibid NREL and Delucci et al.  


� Source: Argonne National Laboratory’s GREET model
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