Maine Department of Environmental Protection

Maine Greenhouse Gas Action Plan Development Process
1st Agriculture-Forestry Sector Working Group Meeting, Jan. 29, 2004
Natural Resources Council of Maine Offices, Augusta

Lead Facilitator: Dr. Jack Kartez, Muskie School of Public Service-USM
Lead Technical Consultant: Tom Peterson, CCAP
Ag-Forestry Working Group Meeting #1:  Meeting Summary

20 people attended this meeting that began at 9:00 am and concluded at 4:00 pm.  Twelve of the 

fifteen voting members were present.
I.  Materials Distributed and Presented

Prior to Meeting:

a. Agenda for Ag&Forestry WG 1-29-04
b. Final Groundrules
c. Agriculture and Forestry Inventory (Powerpoint Format)

d. Memos from Jim Smith-USDA Forest Service (1-26-04)

e. Ag-Forestry Options Package (1-26-04) Word document

f. Agriculture Options 1-26-04 (Powerpoint Format)

g. Forestry Options 1-26-04 (Powerpoint Format)
h.   Paper on Forest Carbon Recommended by NESCAUM (WWW Link)
At the Meeting:

1. Updated Membership/Resource List for Working Group
All the above documents and presentations can be accessed on the Maine GHG project website.: Double Click here while holding the CTRL key to automatically access the page with these documents, or you can copy the following URL directly into your web browser address bar: http://maineghg.raabassociates.org/events.asp?type=eid&event=62
I. Welcome, Agenda Overview, Maine GHG Initiative Process Overview
Malcolm Burson from DEP welcomed everyone to the first meeting of the Agriculture-Forestry Working Group (AFWG).  Burson then introduced Commissioner Dawn Gallagher, who thanked the members for participating and emphasized the importance of work on this sector. After a round of introductions, Jack Kartez reviewed the agenda for the day, including:  Review and comment on the work to date for: 1. The Agriculture and Forest Sector GHG Inventory and Baseline Data, and 2. The Priority Mitigation Options for the Agriculture and Forest Sectors.  Kartez then reviewed the overall structure, timing and goals of the Maine GHG Plan Development Process (information shared with all working groups) and called for any initial questions or comments.  The goals for the day’s meeting were reviewed, noting the focus on clarifying the data, methods and assumptions for the inventory and baseline and specifically understanding the steps and Maine-specific data available for the refinement underway of the forest carbon inventory; and the goal of reviewing and refining the list of priority mitigation options to be scored for both agriculture and forestry.
Dave Bell expressed a need to understand  what drives changes in Carbon savings and emissions (in this case for agriculture) in order to guide decisions about what mitigation options will pay off (in this case, in his comment, he referred to the effects on the Nitrogen cycle of fertilizer management choices).  There was another question about what metric is used in the inventory.  The metric is millions of metric tons of carbon dioxide that flow into or out of the atmosphere, also known as the flux. Sue Jones raised a question about whether or not a date for meeting the Long-Term Reduction goals should be set (beyond the specified legislative goals in 2010 and 2020) and whether or not the Long-Term Reduction goal which is part of the legislation is being considered in this process.  It was suggested by a working group member that 2050 might be an appropriate target date for long-term reduction goals. 
III. Review of the Agriculture-Forestry GHG Inventory/Baseline Data  

Tom Peterson from CCAP first presented the state’s all-sector GHG inventory (1990-2000) and baseline forecast to 2010 and 2020 as developed by NESCAUM, using the EPA State Inventory Tool.  He described the relationship between the baseline graph line and the target line for 2010 and 2020 as being like an “open alligator mouth” and the goal of the process being to determine how to close this opening.   Peterson noted that sectors in which past emissions have occurred do not necessarily determine where to get future Carbon reductions, because mitigation actions in other sectors may yield greater Carbon savings.
The meeting goals at present were: to examine how to firm up the numbers for the Ag and Forest inventories, particularly through examining assumptions and identifying opportunities to use Maine-specific data; to improve understanding of what drives the trends; and to review/refine the preliminary options list from the Stakeholder Advisory Group, so as to determine which options are to be analyzed/scored out for savings.  Dan Sosland and John Williams raised questions about why the forest sector is shown as a net source in the NESCAUM inventory.  Peterson and Kartez explained, as already mentioned, that the continuing work on the forest inventory was initiated in part to evaluate and test that result and make refinements.  It was further explained that since the 12-17-03 Stakeholder Group meeting was held, the effort now involved a collaboration among CCAP, the USFS personnel (Jim Smith and Linda Heath) who are engaged in carbon modeling, and the Maine Forest Service, and that the present meeting was a key step in that process, which will continue between AF-Working Group meetings #1 and #2.  It was noted that another timber-dominated state, Washington, also has current inventory data showing net source, although the reasons may be quite different, hence the need to further examine methods, assumptions and data sources.
Agriculture Inventory Data/Methods:

Tom Peterson first reviewed the Agriculture inventory/baseline.  Agriculture emissions are only about 2% of the overall state inventory.  The inventory is derived from carbon calculations for four sub-accounts: Agricultural Soils, Manure Management, Enteric Fermentation, and Agricultural Residue Burning.   The biggest area in which agriculture shows up is in agricultural soils and particularly the application, storage, and runoff of fertilizers as they turn into nitrous oxide (but it does not include the soil carbon flux).  The Agriculture inventory shows a noticeable uptick  in the 1996 to 1997 time period and it was thought that this may be due to greater runoff of fertilizers, thereby affecting soil emissions.  Mike Karagiannes and Russ Libby discussed how the decreases in the number of animal units over the last decade do appear to be reflected in the data.  David Bell asked whether or not nitrogen application can be traced and another question was specifically if there can be a distinction made between applications of synthetic versus organic fertilizers.  Jon Olson asked if the inventory looks before 1990 (it does not except to establish 1990 levels in a given sector) and; Russ Libby commented that given the conversion of 800,000 acres from farm to forest between 1960-1990 and the 33%  decline in animal units, “agriculture was doing its share.”  It was noted that the aim of the GHG planning effort is to examine all possible mitigation opportunities in each sector, as they may be important to meeting the state goal across all sectors. There was an additional question about the inventory analysis as to whether it is a production or a consumption analysis or some mixture of the two.  It was questioned whether, if we were to stop producing and consuming food in Maine, we would appear to be doing a lot, but we would have also be importing food produced elsewhere and therefore perhaps having a negative overall impact on greenhouse gas emissions.  Tom Peterson stated that although the focus and scope of this current process is reduction of greenhouse gases within Maine, there may be opportunities for larger regional strategies/actions across jurisdictions.

Peterson then discussed the Agriculture baseline, which in this case is a linear (straight) extrapolation of 1990-2000 inventory data.  Dr. Ivan Fernandez asked if there are any more sophisticated, disaggregated forecast models for Agriculture, particularly dynamic (nonlinear) ones.  To CCAP’s knowledge, there is nothing on a state-level and that to do that one would need to find nonlinear variable data at the state level; they will check into whether there are any informative multivariate national models in Ag-dominated states to look at (TO-DO), but time and money will condition what can be covered.  Peterson was questioned as to what are the primary driving variables in the graphs for agriculture and it was suggested by one member that if we know what are the largest drivers then we would know what would be likely to have an impact on greenhouse gas emissions.  The Ag accounts do not go into that level of detail at this point and again one of the questions is how much of limited time resources should be spent in each area to add to and recalibrate the data.  
Russ Libby asked who had run the Agriculture model.  NESCAUM developed the inventory and baseline using the EPA State GHG Inventory Tool with USDA data inputs.  Libby raised ideas for sensitivity analysis to examine how data and assumptions about Maine might influence the future baseline, if it is sensitive at all. Two items he proposed were to vary cropland and animal units—key factors in Maine’s changing farm sector.  Synthetic versus other fertilizer application regimes was also raised.  Mike Karagiannes and Kevin McDonald said DEP can provide the EPA State GHG Inventiry Tool spreadsheet pages to Libby to allow him to test the sensitivuty of results to the proposed variations in cropsland and animal units, but that the third item may not be feasible to do in thetime frame available. (TO-DO).  
Agriculture Baseline Assumptions:

Peterson then reviewed the final Ag Sector Inventory slide on assumptions.  Do the assumptions cover the past?  No, they apply to the baseline forecast; there is no feedback due to climate changes (temperature, precipitation).  Peterson asked if there were any comments about refining assumptions.  Jonathan Chalmers asked if the recent federal regulation changes in farm programs with respect to land management (erosion/fertilizer in runoff) are being take account of.  Federal compliance should be incorporated into this model, but CCAP will check and DEP will provide Chalmers with the relevant EPA State GHG Inventory Tool table to examine whether any locally-dervied data can be substituted. (TO-DO).  Chalmers also noted that nutrient management plans will be required by 2007 under the Maine law.
Forestry Inventory Data/Methods (general discussion):

Peterson began the review of the Forest Sector Inventory along with Jim Smith, USDA Forest Service,  who joined the meeting by telephone.   It was explained that the inventory and baseline reflected in the NESCAUM summary and discussed at the 12-17-03 Stakeholder meeting is derived from the USDA Forest Service (USFS) modeling known  as FORCARB1.  FORCARB1 is built from four major subaccounts which were discussed in six parts: 1.  Biomass (Tree Biomass and Understory Biomass); 2. Forest Floor/Debris (Forest Floor and Coarse Woody Debris); 3. Soil; and 4. Wood Products and Landfills.  Data used in FORCARB1 come largely from permanent sample plots updated on a five-year cycle.  Dan Sosland asked a general question for clarification about whether carbon from biomass co-firing is in this sector or Electricity.  Jim Smith clarified it is in the Electricity Generation Sector accounts, not Forestry.  Peterson added that they are making sure such biomass transfers are accounted in the Electricity sector; the question related to the biomass account in the Forest sector has to do with harvest practices such as pre-commercial thinning, etc.  
Peterson outlined the two focal questions for discussing the status of the Forest sector inventory: What are the best available data, and; what is the best available model?  He noted that (see slides) the two basic choices of approach are to use complex models such as FORCARB, UFOREM, HARVCARB (only FORCARB is a system model), or to make simple extrapolation models or expert panel consensus judgments.  FORCARB is being used and the NESCAUM numbers are based on the set of data inputs, assumptions and results in each carbon account designated as FORCARB1 overall (the Birdsey & Lewis model).  FORCARB2 is now being developed to use new and later Maine data inputs (for 2000 vs. 1997 in Birdsey & Lewis).  
There was then a discussion about basic understandings of the forest carbon accounts in FORCARB1.  Jim Smith explained that the FORCARB model takes inventory snapshots at specific points in time as the basis for estimating the Carbon flux of the forest—the net emission or storage (sequestration) of Carbon in the forest system on an annual basis.  John Williams asked again why forest biomass can be a net C source.  Smith explained this would be because the total biomass stock is less at snapshot #2 than at snapshot #1.  Peterson asked Smith to clarify how less fiber standing in the forest is accounted, for example, in wood products.  Some of the harvest that reduces the biomass account is picked up in the wood products account, but they are separately estimated accounts.  Decay is picked up in the forest floor/debris account.  Dan Sosland asked for clarification of where sequestration by live trees is picked up: Smith explained it is in the biomass account, which is the balance of gains and losses (between two snapshots in time), and that total volume was less in the 1995 data point than in 1983.  There was a discussion of how biomass can be less when it has increased recently, the need to keep clear the difference between pools of Carbon and the annual emissions (what is measured by the inventory), and that biomass is only the live forest Carbon pool above ground and that is only fifteen (15) percent of all forest Carbon.  Soil is the largest account for forest carbon. 
The Working Group was then invited to go through each of the forest carbon accounts in the FORCARB1 model to review and comment on opportunities for refinement.  

Forest/Understory Biomass Account :  Ken Laustsen of  the Maine Forest Service identified the MFS 1995 “Estimating Biomass ….” report as a source of Maine-specific equations which can be used by USFS to update FORCARB2.  (TO-DO). 
Forest Floor and Coarse Woody Debris Account:  There was discussion of how FORCARB1 covers timberland (production-managed land) only, for which there is the best data available, not total forestlands.  Another question is the availability of better data in the Phase 3 Forest Health Maintenance (FHM) data as opposed to the FIA (Phase 2) data used in FORCARB1.  The MFS will assist in bringing the FHM data into the inventory  model and provide updated equations or coefficients for Maine as appropriate.  (TO-DO)  Another question is how wetlands are handled in the model.  CCAP will check on use of wetlands data. (TO-DO) 
Forest Soils Account:   Several areas for refinement of the soil account were identified.  First, FORCARB1 does not account for harvest practices.  Second, when the species type for a unit of forest land is reassigned, the soil type is reassigned.  MFS (Ken Laustsen and Don Manisus) explained that while the Spruce inventory changed (6m to 4m acres), the soil did not, so that the classification change to hardwood soils (which hold less C—i.e., have different coefficients in the model) creates a change in the Carbon flux that is misleading.  Third, when a unit of forest land is shifted to urban/residential land use, the soil as well as biomass storage is dropped out of the model and not picked up by another account at present.  Jim Smith indicated that revisions in FORCARB2 will look at shifts among species types, and shifts in and out of forest use.  He explained that harvest practices have little effect on carbon emissions.  Additionally, FORCARB2 modeling will incorporate the most recent 2001 data (5-year RPA reporting now under review).  Tom Peterson and Jim Smith will work with MFS to get these data and address these issues.  (TO-DO).  An additional question of incorporating small-diameter new growth coefficients into the species (and hence soil type) shifts, or other complex smoothing of the age-size class aspect, was deemed not feasible to explore within the time frame of this effort.
Wood Products and Landfill Account:  Questions were raised about the details of the wood products account and how decay rates are handled for different products.  Jim Smith reported that these accounts are based on national data and the USFS does not have state-level data.  The Skog & Nicholson (1998) data does partition wood products at a national level and can be used to refine the model.  (TO-DO)  There was a question about whether methane released from landfills is in this account (yes) and whether that may be double-counting (uncertain—need to check). (TO-DO) 
A question was raised by Chuck Kraske as to whether the modeling here and in other working groups/sectors makes a Carbon-neutral assumption about sustainable biomass use.  Tom Peterson clarified that these inventories simply account for Carbon flux, and do not make policy judgments.  He also pointed out that black Carbon is not accounted for in the ag-forestry accounting.  Dr. Mark Battle commented that the bottom-up approach for estimating Carbon flux is difficult and time-dependent but a very useful means for studying change and mitigation options.  Jim Smith responded that this is not really modeling the process but the inventory, but that different management regimes will affect the inventory, and that can be seen perhaps.  Smith also made the summary comment that changes affecting the soil account, down and dead debris, and wood products, are the three areas likely to pay off for refinement of the inventory.

One final question raised in this segment of the Working Group by Sue Jones was about whether there are data to look out to the year 2050 to do some long-range forecasting.  MFS may have a 1998 analysis that assumes the Maine landscape behaves the same as it did for the last 50 years.  Ivan Fernandez cautioned that much will be different in the forest at that range of time.
IV. Review of Ag-Forest Sectors Carbon Mitigation Options
Tom Peterson introduced the list of potential GHG reduction options for the Agriculture and Forest sectors that were given priority after review by the Stakeholder Group (SAG) on December 17, 2003 (these are denoted with a * ).  Each of those options are ones that were popular choices in other states, or potentially high Maine GHG reduction options (pending scoring), or both.  The Stakeholder Group further classified these preliminary priority options on December 17 in terms of there being at least one SAG member who expressed uncertainty about the option being important to Maine (denoted *?) or at least one member who wished to add a previously non-starred option to the priority list (denoted *! and included in the list for this meeting).  Note that the text document on the options for the sector includes all options identified earlier in the fall, whether still on the priority (*) list or not. 
Agriculture Sector Mitigation Options:

Peterson and Kartez then asked the Working Group to review the priority list of Agriculture Sector Options first, noting overall comments about the potential for savings and cost, and also evaluating them in terms of the six Secondary Criteria (Feasibility, Compatibility, etc.), which were displayed and noted.  These ten (10) options are identified here by the numbering system used in the option text document.
AF 1.1 Install Manure Digesters: Russ Libby pointed out that there are at most four or five Maine farms scaled large enough to actually use manure digesters anytime before 2010 or even after.  Electricity rates would have to double to make this option feasible he argued.  The WG did not view this option as of much potential.
AF 1.2 Ag-Biomass Feedstocks for Electricity: Although concern was expressed that there could be scale limitations here as well, it was also noted that biomass is part of a total energy package to be tested.  Tom Peterson will check with Jim Brooks of DEP about the status of analyzing biomass potential.  

AF 1.3 Nutrient Management: There was interest in whether existing programs can be expanded or targeted and it was noted that ancillary benefits of this option may be as big or bigger than the GHG benefits.
AF 1.4 Conservation Tillage/No-Till:  There was discussion about the impact of off-road vehicle emissions, which it was explained this will be accounted in the Transportation sector.
AF 1.5 Increase Cover Crops:  This option was viewed as having significant potential on at least 35,000 crop acres and it was noted that the second-cropping aspect is of economic interest to the potato industry in the state.
AF 1.6 Agricultural Land Preservation:  There was much discussion of this option in terms of how the benefits will accrue off-sector (in the Transportation accounts for example); the difficulties of measuring land use change and the need for the analysis to recognize that there are different substate land use change processes in Maine in the north, central Maine/western mountains, and urbanizing southern Maine.  CCAP will consult with the State Planning Office on land use conversion inventory data (TO-DO) and within CCAP Peterson will coordinate with Steve Winkelman.
AF 1.7 Biodiesel and/or Ethanol for Farm  Equipment:  There is a 100,000 acre potential for biodiesel.  A number of technical questions were discussed including where baseline data comes from for off-road vehicles, how the EPA State Inventory Tool handles this, and what the needs are to coordinate data with the Transportation sector.
AF 1.8 Nutrient Reduction:  This option will be affected by action on AF 1.3-Nutrient Management.
AF 1.9 Organic Farming:  It was noted that 20,000 of 600,000 farm acres were in organic production in 2003.  There was discussion of how the $45 million/week in state payments for out-of-state food purchases represents off-sector transportation costs (this is addressed by AF 1.10).  An estimate is needed of what the per acre net GHG benefits are expected from organic production.  It was also noted that the ancillary benefits of this option are significant.  
AF 1.10 Support Local Farming/Buy Local: See above.
Forest Sector Mitigation Options:
The Working Group then reviewed the Forest Options.
AF 2.1 Afforestation and Reforestation:  Overall, it was argued that reforestation is not as applicable to Maine’s situation as afforestation, but there are questions about the amount of potential gains from stand and genetic improvements.  In terms of program design, there are a number of existing technical assistance programs that are not fully funded and have additional potential.  Again, the role of land use conversion was noted as important but needing more  analysis.
AF 2.2 Forest Management:  This option has very important potential and connects with the wood products and soils accounts and the question of alternative use of  standing biomass and impacts on the Electricity sector.  The option needs to be fleshed out into Maine-specific programs (may be several specific options) that focus on practices which increase Carbon storage and reduce erosion.  Possible fleshed-out option categories are Commercial Thinning, Extended Rotation, Forest Protection, Intensive Management or Carbon Management Practices.  Some of these options (some practices under intensive management) can also have disbenefits it was noted.  
AF 2.3a Urban Forestry:  The potential of this option was uncertain among the Working Group.  It was felt the cooling benefit is the major potential GHG benefit, but that there are also ancillary benefits, perhaps the public education benefit of giving the household sector a GHG action that is relevant and immediate to them.  There was a question about whether this could include commercial building cooling, where the GHG benefit might be greater.  The option should be kept on the table but Tom Peterson will see if the BFM Working Group can estimate potential cooling benefits.
AF 2.4  Forest Preservation:  This option should be kept on the table but redefined as Conservation to better fit Maine’s context, practices, and values.
AF 2.5 No Net Loss of Forests:  It was noted that the bill introduced by Sen. Collins could create a significant pool of funds for suburban-context land conservation.  It was felt that this option should be combined with AF 2.4 as a sub-part.
AF 2.6 Promote Use of Wood Products:  There was a discussion of the potential for advanced wood products development/marketing (such as composites) to have GHG benefits in Maine result from greater utilization of biomass in products that would otherwise not be used in production.  There are complex issues here that need further investigation: what kinds of displacement of GHG-impacts take place across sectors? (e.g., energy used in production); how does the wood products account currently handle import and export of products?  Tom Peterson will investigate further with MFS help, particularly how the HARVCARB model handles displacement issues.  It was also asked whether there is a Carbon credit for building design such as use of new/advanced materials.  Tom will see if this is an item the BFM Working Group can address. 
AF 2.6a  State Procurement of Locally-Grown Wood Products:  In terms of program design there is a State Executive Order that relates to this option that needs to be looked at.  The way in which the option includes both locally produced products and locally grown wood needs to be clarified.
AF 2.7  Forestry Biomass Feedstocks for Electricity:  This option received a big thumbs up for potential.  It was noted that forest-based Carbon savings beyond storage depend on actual conversion of energy captured by photosynthesis back into energy that displaces other energy sources less desirable for GHG-reduction purposes—hence the important potential of biomass feedstocks.  Several factors needing analysis were discussed including transportation costs (and how accounted); the time limit on this option to have beneficial effects; and possible displacement of clean fuels.  It was suggested that the air permits for existing co-generation facilities may have valuable information about costs and performance if they are analyzed.   It was felt these were big questions about a major option. 
AF 3.1  Carbon Offsets from Agriculture/Forestry Activities (in-state and out-of-state):  Tom Peterson noted that Carbon offsets are a potentially a big issue for Maine and the region; that the New England Governors have shown some interest in a regional credits registry; and that baseline accounting will be a prerequisite to any program and to establishing what market for offsets is possible.    There were no specific suggestions about this option’s analysis/design at this time.
 V. Next Steps / To Do’s

The meeting concluded promptly at the end of the review of options; the Working Group will be updated on progress of inventory refinement  for the March 4 meeting and development of the options based on the review at this meeting.  
TO DO:
Refinement of Agriculture and Forest Inventory (CCAP/USFS/DEP/Maine Forest Service):
1. Check into any information to be gained from multivariate/dynamic agriculture 

                 Carbon models in farm states (CCAP/USFS).

2. DEP provide EPA State Tool pages to MOFGA and Agriculture for sensitivity 

                 testing of Ag inventory with respect to cropland and animal unit assumptions 
                 (Mike Karagiannes).

3. Check into whether federal compliance with agland management practices is 

                 reflected in Ag inventory (CCAP).
4. Look at Maine-specific biomass equations/coefficients in MFS 1999 report 
                 “Estimating Biomass ….” for refinement of FORCARB biomass account 
                 (MFS assist USFS/CCAP)
5. Bring FHM (Phase 3) data into FORCARB inventory (MFSassist USFS/CCAP)
6. Check on how wetlands handled in FORCARB accounts (CCAP/USFS)

7. Look into use of Skog & Nicholson (1998) data to refine wood products account 

                 in FORCARB (CCAP/USFS)
8. Check on how methane from landfills handled in FORCARB accounts 

                 (CCAP/USFS)
Refinement of Priority Mitigation Options List for Sectors

9. Consider changes discussed for Ag options list:  Drop Manure Digesters; Link 

                 Nutrient Management with Nutrient Reduction; Focus Biodiesel/Ethanol on             

                 Biodiesel. 

10. Check with Jim Brooks/DEP about analysis of biomass potential (Tom Peterson)
11. Look into net per acre GHG benefits of organic farming in scoring option.
12. Consider changes discussed for Forestry options list: Focus AF 2.1 on 
                 afforestation, rather than reforestation; Identify Maine-specific programs that 
                 make up Forest Management (AF 2.2); Change Forest Preservation (AF 2.4) to 
                 Forest Conservation, keep option.
13. Check with BFM Working Group on estimation of urban tree cooling benefits for 
                 commercial use (CCAP).
14. Check how HARVCARB handles displacement issues under wood products 
                 subsector and whether BFM Working Group can address (CCAP with MFS).
Attendance List—AFWG
	Affiliation
	Name
	1/29/04
	3/4/04

	  -WORKING GROUP MEMBERS
	
	
	

	Maine Farm Bureau Association
	Jon Olson
	X
	

	International Paper
	Chuck Kraske
	X
	

	Maine Forest Service
	Donald Mansius
	X
	

	The Nature Conservancy
	Kate Dempsey
	X
	

	MOFGA
	Russell Libby
	X
	

	Wild Blueberry Commission of Maine
	David Bell
	X
	

	Maine State Legislature
	Rep. Raymond Pineau
	
	

	Environment Northeast
	Dan Sosland
	X
	

	DEP
	Kevin McDonald
	X
	

	Mainewatch Institute
	Sherry Huber
	
	

	Lincoln Pulp & Paper
	Neil Brackley
	
	

	Maine Potato Board
	Timothy Hobbs
	X
	

	Small Woodlots Owners of Maine
	Judith Merck
	X
	

	J.D. Irving, Ltd.
	Walter Emrich
	X
	

	NRCM
	Sue Jones
	X
	

	Maine Pulp & Paper Association
	John Williams
	X
	

	DEP
	Kevin MacDonald
	X
	

	Me Department of Agriculture
	Jonathan Chalmers
	X
	

	   -Facilitators/Technical Consultants
	 
	 
	

	Center for Clean Air Policy
	Tom Peterson
	X
	

	Muskie School - USM
	Jack Kartez
	X
	

	Muskie School – USM
	Hugh Coxe
	X
	

	  -DEP Staff
	 
	 
	

	DEP
	Malcolm Burson
	X
	

	DEP
	Mike Karagiannes
	X
	

	  -Others (Science Panel, Depts.)
	
	
	

	Maine Forest Service
	Ken Laustsen
	X
	

	Maine Forest Service
	Alec Giffen
	
	

	Maine Forest Service
	David Struble
	
	

	Bowdoin College
	Dr. Mark Battle
	X
	

	University of Maine
	Dr. Ivan Fernandez
	X 
	

	US Forest Service
	Dr. Jim Smith
	X
	

	US Forest Service
	Dr. Linda Heath
	
	

	
	
	
	


###
PAGE  
10

