
Forest Fuels 
Reductions and 

Biomass-to-Energy;
Parallel Opportunities 

for Public Benefit

Larry Mason                 
University of Washington 
College of Forest Resources

Presenter
Presentation Notes
My name is Larry Mason and I work in a program at the University of Washington College of Forest Resources that is called the Rural Technology Initiative or RTI.  Our job is to deliver applied science and technology to manage forests for increased product and environmental values in support of local communities.  In recent years, I have had occasion to investigate two related forestry issues that have emerged as national policy priorities: forest fuels reductions and wood for energy.  



THIS?

Or

THIS?

Forest Fuels Reductions:

Presenter
Presentation Notes
There is general agreement that overstocked, drought-stressed and insect-infested forests in the Inland West that are decades out of historical fire return intervals are uncharacteristically at risk from catastrophic crown fire.  Worse; changing weather trends associated with global warming are resulting in hotter drier summers.  Most forest ecologists agree that the question is “when” not “if” unless fuel loads are reduced.  Increases in magnitude and intensity during recent years reflect this trend.







Small Diameter Fuels 
Removals are costly; the 
market value of small 
logs may be less than the 
harvest and haul 
charges.

The Rhetorical Problem



However!! 
There are many values other than net log 
returns that should be considered…



An obvious example is the 
public cost of fire fighting.

Presenter
Presentation Notes
From 1960 to present more than 200 million acres of forestlands have burned in the U.S.  Fire suppression costs in recent years have been greater than $1 Billion/year.  Without removals of surplus fuel loads and ladder fuels to reduce wildfire intensities such annual fire suppression costs can be expected to increase in future years.  Fire suppression costs currently consume more than half of the annual budget appropriation for the US Forest Service.



Fire fighting is expensive and dangerous

Average = $1172/Acre

Presenter
Presentation Notes
This graph displays historical fire fighting cost averages for the Fremont and Okanogan National Forests by event magnitude.  The average for all acres was found to be $1172/acre.  For comparison, fire suppression costs for WA State Department of Natural Resources have averaged $2000/acre in recent years.  Public cost liabilities associated with suppression of wildfires in distressed and overstocked forests are real and significant.  If we could predict when forest fires might occur then we could estimate the magnitude of the present value of this future public liability.  
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Method 1. Present 
cost/ac of a forest fire 
at specified future year

$784 $614 $481 $377 $295 $231 $181 $142 $111 $87 $68 $54

Parametric Present Value Estimations 
of Fire Risk Costs with Assumptions of 
$1000/acre to Fight Fire and 5% as the 
Discount Rate. 

For this Exercise Assume all High Risk 
acres burn in 30 years (15 year 
midpoint) and all Moderate Risk acres 
burn in 60 years (30 year midpoint).     

Non-market Valuations

Presenter
Presentation Notes
Parametric Present Value Estimations can help us to better understand the time/cost consequences of future fire suppression costs.  For illustration purposes, assume $1000/acre is the average fire fighting cost.  We’ll use 5% as an inflation-adjusted discount rate.  For this example, we’ll assume that all forest acres with a high risk of crown fire have an equal probability of burning over the next 30 years and that forest acres with a moderate risk of crown fire will all burn with equal probability over 60 years.  A simple way to make a conservative estimate of the present value liability of these equal probability distributions is to assume the midpoint is the average.  Results show that for all forest acres with high risk of crown fire, the average present value or current cost exposure of anticipated future suppression expenditures is $481/acre or roughly $0.48 on every dollar of assumed future cost.  For forest areas with moderate risk of crown fire, the PV of suppression costs is $231/acre or roughly $0.23 on the dollar.  





Fire Fighter Fatalities = 3-5 Persons /Million Acres /Year

Fire Fighter Fatalities in the United States 2006

Presenter
Presentation Notes
The EPA assigns a value of life equivalent to $4.8 MM/person when it does cost/benefit analysis of air quality regulations.



Reuters/Fred Greaves & Phil McCarten

Wildfires result in facility 
losses.  Insurance losses 
average >$300/burned acre. 
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Presentation Notes
Based upon data from Rocky Mountain Insurance Information Association 2003.



Timber losses from fire in high and moderate risk 
areas on the FNF and ONF average $1605/acre.  

Other important values can easily be estimated

Presenter
Presentation Notes
Average per-acre yield estimates of trees 12” DBH and larger were developed from harvest simulations of Fremont and Okanogan National Forests acreages with high and moderate fire hazard.  The average net stumpage return after harvest and haul costs was $1605/acre.  This figure can be considered the public value of the timber resource at risk from wildfire.  If we use our same assumptions on probability and time to fire event, the present value of the anticipated future loss of timber in areas considered to have a high risk of crown fire is $772/acre.  For moderate $371/acre. 





Treatment Benefits
Present Value per acre
High Risk Moderate Risk

Fire fighting costs avoided $481 $231
Fatalities avoided $  10 $    5

Facility losses avoided $150 $  72
Timber losses avoided $772 $371
Regeneration and rehabilitation costs avoided $120 $  58
Community value of fire risk reduction $  63 $  63
Regional economic benefits $386 $386
Total Benefits $1,982+ $1,186+

Treatment costs
Operational costs ($374) ($374)
Forest Service contract preparation costs ($206) ($206)
Total Costs ($580) ($580)

Positive Net Benefits from Fuel Removals $1,402+ $606+
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Presentation Notes
With this approach we can begin to assemble a simple ledger to characterize the magnitude of potential for the cumulative avoided costs and other benefits associated with public investments in risk reduction through fuels removals.    1) fire fighting costs. 2) Fatalities averaged 4.5 persons/million acres/year in recent years.  The EPA: human life at $4.8 Million. 3) Data from Rocky Mountain Insurance Information Association for 2002. 4) Timber value. 5) Regeneration costs average $250/acre. 6) WTP for 50% reduction in fire hazard (Winter and Fried 2001) in Michigan $57/household. PV: $57/household multiplied by all households and divided  by total acres. 7) Direct and indirect jobs with associated state and local tax receipts/acre based WA state multiplier model.  If we extend the equal burn probability period to 120 years (60 yr mid-point) there is still a $41 net benefit from investment in fuels reductions.  Operational costs are based upon removal of 9” & under.



FNF & ONF
1,307,667 acres in 
High and Mod Risk

Total No-Action 
Liability 
($2,071,000,000+)

Net Savings After 
Treatment Costs 
$1,312,677,159

Presenter
Presentation Notes
Total No-Action liability exposure and net avoided cost based upon our calculation applied to two case study National Forests (Fremont and Okanogan National Forest).  





How do we 
value habitats 
lost to forest 
fires?
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Presentation Notes
As evidenced by the ESA and other laws the US governmentt has historically placed a very high value on habitats of T&E species.  Policy decisions that prohibit timber harvest to protect habitat indicate that habitat is considered greater in value than foregone timber revenues.  Subsequently we know that, by proxy, habitat has been determined to have at least as much monetary value as the market price of merchantable timber.  For our case study this was $1605/acre.





North Fork Boise Wildfire,    
Boise National Forest

2000 Bitterroot Wildfires

What value should we place on impacts from 
Erosion? Sediment? and Debris flows?

Source:  George Ice and Jeff Amoss

North Fork Boise Wildfire, 
Boise National Forest



The most precious 
and irreplaceable 
resources at risk are 
the soil and water.
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Presentation Notes
Soil and water are perhaps the most precious and irreplaceable resources at risk.  What we can see is that avoided costs, nonmarket values, and environmental services associated with fuels reductions are substantial.  In fact so substantial that sensitivity analysis of costs and benefits shows that public investment in fuels reduction is justified regardless of how far into the future ignition might occur.   But there’s more to this story…





What are the 
public costs of 
carbon and other 
pollutants 
released to the 
atmosphere by 
forest fires?
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Presentation Notes
What are the health care, pollution, and climate change costs associated with smoke released from wildfire?  



Source: NOAA, EPA, US Census, NIFC, RTI, DNR

2006 Forest Fires

Total WA ~ 400,000 acres Total US > 9.8 million acres

Presenter
Presentation Notes
Failure to reduce fuel loads produces predictable consequences.  In the summer of 2006, close to 400,000 acres of forest burned in WA state.  More than 9.8 million acres of forest burned nationally in 2006 almost twice the 10-year average of about 5 million acres/year.  Annual national fire fighting costs have been > $1 Billion in 3 out the last 6 years.  In the US, forest fires contribute 4-6% of total anthropogenic CO2 emissions annually (Wiedenmyer & Neff. 2007. Estimates of CO2 from fires in the US: Implications for Carbon Management. National Center for Atmospheric Research) 

This satellite image shows the dispersing smoke plume from July, 2006 fire in north central WA.  Wildfire simulations conducted by our research team for the the Okanogan National Forest show average immediate releases of carbon from wildfire smoke to be 6 metric tonnes/acre with legacy releases annually of approximately 0.5 tonnes/acre resulting from decay.  Based upon this estimate, more than 2.1 million tonnes of carbon (~8 million tonnes CO2) were released by forest fire combustion with a legacy release of about 200,000 tonnes/year that will last decades.  2006 WA smoke equivalent was approximately equal to annual CO2 emissions of 1,000,000 cars. Since 1995, approximately 1.1 million acres of forestlands have burned in eastern Washington.  Average annual volumes of CO2 released by forest fires have equaled the emissions equivalent of 250,000 cars every year since 1995.  This means that forest fire CO2 emissions exceed CO2 reduction achieved by State 2% biodiesel and ethanol targets by 5-6 times.  Total WA CO2 from fossil fuels = > 80 million metric tonnes/yr. (DOE).   2006 WA fires cost $187 million (DNR).  

High Risk Forest pre-fire 42 Tonnes/acre and  post-fire 35 Tonnes/acre; Mod Risk Forest pre-fire 31 Tonnes/acre and post-fire 27 Tonnes/acre.  Atomic weight CO2 = 12-C + 32-O2; by weight C = .27 of CO2, average annual SUV emissions (EPA) equal 16,000lbs CO2/year or 4363lbs C/year (about 2 metric tonnes). 	

Equivalent to 2500 gallons of gas for every acre burned not counting fuel used in suppression.
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Presentation Notes
There is growing concern about possible climate change impacts associated with GHG emissions (primarily carbon dioxide) from fossil fuel combustion.  Forest fuels removals offer dual opportunity to reduce Green House Gas (GHG) emissions from smoke while providing biomass as energy feedstock to displace fossil fuel use.  



Managed Forests store carbon several ways

Standing
forest

Forest 
products

Fossil fuel
conservation

Forest Management Can Help Reduce Atmospheric CO2



CO2 emissions from product alternatives

International Energy Agency

Presenter
Presentation Notes
This slide shows a comparison of the CO2 emissions generated from the manufacture of transmission poles from alternative raw materials.  Wood, concrete, and steel.  Steel is almost 10 times as polluting as wood.  



Heat, Steam, 
Electricity, 
Transportation Fuel

Clean Energy

Presenter
Presentation Notes
Products include: Heat, steam, electricity, biodeisel, ethanol, methanol, syngas, methane, pellet fuels, polymers, animal feed, mulch, industrial chemicals can be created.  Ash is usually less than 1% of wood weight and can be used as a fertilizer.  Bioenergy is the only renewable that can produce a broad spectrum of energy and product alternatives.  Unlike wind and solar, bioenergy is firm power and opportunities for development are distributed wherever biomass feedstocks are available.  

http://livecoalstradingltd.trustpass.alibaba.com/product/11076632/Live_Coals_Charcoal_Briquettes/showimg.html


Biomass is renewable and “carbon neutral”

Presenter
Presentation Notes
Biomass is renewable and carbon neutral.  When plant biomass is burned in a modern generating facility less than 5% biomass weight is released as Carbon.  When plants photosynthesize they remove carbon from the atmosphere and store in plant material while O2 is released.   The small amount of carbon emissions from combusted biomass from a managed forest are reconverted back to wood fiber through the photosynthesis process of the next generation forest making the process carbon neutral.  When additional storages and offsets are considered forests, forest products, and forest energy result in net reductions of atmospheric carbon.  Unlike other renewables biomass utilization supports sustainability of existing rural forest industries while creating new opportunities for economic development.   



Foreign Fossil Fuel Costs Like Pollution, Health 
Care, Economic Decline, & National Defense Are 
Not Included In Energy Cost Benefit Analysis.

Peter Menzel

Presenter
Presentation Notes
Examples of hidden fossil fuel costs not paid at the pump:

Air pollution cost estimate including human health, ecological, and aesthetic degradation = $0.05/mi or $1.07/gallon (average car 21.4 MPG)

(Victoria Transport Policy Institute. 2006. Transportation Cost and Benefit Analysis: Techniques Estimates and Implications

http://www.vtpi.org/tca/ )

US produces 5% of world oil but uses 25% of available production.  World demand is growing faster than expansion of processing capacity creating escalating supply pressure.  Rising cost of oil imports has adverse effect on US trade deficit.  Military costs are enormous

US consumes 7.6 Billion Barrels of oil/year equivalent to 200 Billion Gallons gasand diesel/year. 

(EIA, http://tonto.eia.doe.gov/dnav/pet/pet_cons_psup_dc_nus_mbbl_a.htm) 

Iraq war consumes $12 Billion/month (The Three Trillion Dollar War, Stigletz and Bilmes 2008).

With war cost distributed to all gallons of gas and diesel, US is paying $19/Barrel or $0.72/gallon for Iraq.



“America is Addicted to Oil”
President George Bush, State of the Union 2006
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Presentation Notes
In his 2006 state of the union address, President Bush elevated expansion of renewable energy to reduce fossil fuel use to a national priority.



Clean and Renewable Energy Alternatives Are Needed

Presenter
Presentation Notes
While all renewable energy sources can contribute to energy independence and fossil fuel displacement, it is important to understand development limitations.  Wind and solar are intermittent and can only be used to generate electricity.  Hydro is firm, clean, and inexpensive but unlikely to be increased.  The fact is that we will need all these sources of energy and more…



Biomass is a uniquely versatile energy source

Presenter
Presentation Notes
Biomass can be a source of firm electrical power and can also used to create liquid transportation fuels.  Biomass utilization combines waste disposal with energy generation.  Sources of biomass include wood residuals and pulping liquors, agriculture residues, offal, manure, and municipal solid waste.  Any organic hydro-carbon can be used. Recognition of the importance of renewable energy from biomass represents an significant mile stone in resource policy and planning: potential energy feedstocks will no longer be regarded as negatively valued waste streams but instead as valuable & finite resources. 





I-937 Renewable Portfolio 
Standard – 15% by 2020

Renewable fuels standard – 2% 
ethanol & biodiesel

Cut emissions to 1990 levels by 
2020 and to 50% below 1990 levels 
by 2050

WA Ambitious Energy Objectives

Presenter
Presentation Notes
In WA, the voters, the legislature, and the governor have set ambitious goals for reduction of fossil fuel reliance



Source: WSU, WA DOE

WA Biomass and Bioenergy Inventory

Forest Biomass equals all others combined

Presenter
Presentation Notes
Recently completed WA State University study, Biomass and Bioenergy Assessment, found that the wood resource is equal to all other sources of biomass combined, 49% of inventory and 51% of energy potential.  Additionally important: forest management offers unique opportunity to remove carbon from the atmosphere through photosynthesis while providing nonpolluting building products, renewable energy feedstocks to displace fossil fuel use, and avoided CO2 releases from fire. 



Source: Biomass as Feedstock for a Bioenergy and Bioproducts Industry: The technical feasibility of a billion-ton annual supply. Perlack et al. 2005.

Presenter
Presentation Notes
A national study concluded that the largest untapped source of woody biomass is from logging residues and fuel treatments.  Most manufacturing residuals such as hog fuel are currently dedicated to existing uses but research indicates that emerging conversion efficiencies could significantly increase yields  http://feedstockreview.ornl.gov/pdf/billion_ton_vision.pdf 



Largest non-hydro renewable

WA has clean & cheap electricity

Presenter
Presentation Notes
Biomass is the single largest source of non-hydro renewable energy in WA.  Most bioenergy is generated from wood products manufacturing residues.



Biomass-to-electricity: Especially challenging in the PNW 

Presenter
Presentation Notes
Even though Washington is wood rich, the economics of bioenergy are especially challenging because of the abundance of inexpensive hydro which determines the wholesale value of electricity.   However, hydro resource exploitation is unlikely to be increased to serve future demands indicating that current low energy costs are not sustainable.  Renewables of the future will not be hydro so predictably must cost more.



WA Motor Gasoline and HWY Diesel 1983-2001
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2% Average Increase per Year                                    
Total fossil fuel 2001 = 4.3 billion gallons/year  
3rd highest gas price in the nation

http://www.ofm.wa.gov/databook/energy/yt06.xls

Fossil Fuel Combustion = 99% of WA CO2

Presenter
Presentation Notes
99% of WA pollution is caused by combustion of fossil fuels and transportation is the main source.  With oil prices approaching $100/barrel and WA with the third highest gas price in the US, the economics of wood conversion to liquid fuels should be more favorable than conversion to electricity.  Since most GHG come from motor vehicles, non-polluting transportation fuels should be an energy priority.   

http://www.ofm.wa.gov/databook/energy/yt06.xls


National Renewable Energy Laboratory

$87 Million/year  to support research at the 
National Renewable Energy Laboratory

Presenter
Presentation Notes
$87 Million/year has been dedicated to research at the National Renewable Energy Laboratory to reduce costs of cellulosic conversions for ethanol production such that ethanol can be produced not only from corn but from other biomass sources including wood.  Achievement of new efficiencies for cellulosic conversions would logically mean that, among other benefits, the market economics of conversion would improve.  Other feedstocks such as corn and vegetable oil are proving to be problematic.  Problems include food for fuel, Net Energy Balance, dedicated crop land requirements, maximum potential yields, unstable feedstock costs, etc. 



Source: Biomass as Feedstock for a Bioenergy and Bioproducts Industry: The technical feasibility of a billion-ton annual supply. Perlack et al. 2005.

Public ownership dominates West forests 

Presenter
Presentation Notes
In WA, the largest forestland owner is the federal government.  The Federal forests are also where the greatest fire damage occurs.



Washington Farmlands = ~15,318 thousand acres

Washington Unreserved Timberlands 
(thousands of acres)

Ownership Western Eastern Total
USDA Forest Service 2208 2494 4702
Forest Industry 3732 878 4610
Non-Industrial *1668 1292 2960
State 1390 647 2037
Native American *310 1074 1384
County and Municiple 194 7 201
Misc. Federal 78 110 188
Total 9580 6502 16082

Presenter
Presentation Notes
Washington has 43 million total acres.  About half or 21 million is forest.  Of that about 18 million acres is capable of growing >20 CuFt/Yr. In the west, where forestlands are dominated by public ownership, predictable availability of public biomass supplies will be dependent upon federal contributions.  Unreliability of feedstock supplies is an obstacle to bioenergy development.  There are about 15 million acres of farm lands.  





I-937 Renewable Portfolio 
Standard – 15% by 2020

Renewable fuels standard – 2% 
ethanol & biodiesel

Cut emissions to 1990 levels by 
2020 and to 50% below 1990 levels 
by 2050

WA Ambitious Energy Objectives

Presenter
Presentation Notes
Assume that all biomass is dedicated to reducing oil consumption and emissions. Biomass (wood dominated) is the only renewable for transportation fuels.  The most ambitious state energy objective will require more than 600 million gallons of non-fossil liquid fuel alternative by 2020.  





From 2001 level to 1990 = (600 million gallons reduction)

Options:

Bio diesel/ethanol: 

Soy = 40 gallons/acre/yr (15 million acres) 
Canola = 100 gallons/acre/yr (6 million acres) 
Palm = 650 gallons/acre/yr (1 million acres) 
Wood = 60 gallons/acre/yr (10 million acres) 
with 333,000 acres treated each year

WA Emission Reduction Comparisons

For forest biomass, every acre not burned = ~ 25 tons of CO2 not 
emitted (2500 gallons gas equivalent emissions @ 20lbs CO2/gal) 

Presenter
Presentation Notes
2001 fossil fuels consumption = 4.3 billion gallons/year

1990 fossil fuel consumption = 3.7 billion gallons/year 

Wood to liquid fuel 80 gallons/ bone dry ton (BDT). 1800 gallons/acre/30 years (22.5 BDT/acre based upon 30 yr re-entry cycle).  Min plant size 50 million gallons/year with 625,000 BDT/year dedicated feedstock for 30 years.  Need 12 conversion plants each plant needs 833,000 acres of dedicated forest.  347 days/year. 1800 BDT/day (160 truck loads/day; about the size of a small pulp mill). But remember with wood the carbon benefits double because of avoided fire releases of CO2.





Source: Carbon-negative biofuels from low-input high-diversity grassland biomass. Tilman et al. 2006  
Environmental, economic, and energetic costs and benefits of biodiesel and ethanol biofuels. Hil et al. 2006

Net Energy Balance Comparisons

Presenter
Presentation Notes
An understanding of comparative Net Energy Balance (NEB), informed by Life Cycle Analaysis (LCA) should help to inform policy priorities.

Comparison of corn to ethanol, soybean to biodiesel, with three biomass conversion scenarios (in this case low-input high diversity grass).  Corn has $0.51/gallon federal subsidy but has NEB of 1.25 (this means that it takes 5 gallons of ethanol to displace 1 gallon of gas, cost to tax payer = $2.55/displaced gallon of gas) Note most net energy from corn ethanol and soybean diesel is from coproducts (animal food).  Soybean has better NEB but yield is low (~ 40 gallons/acre).  It would take 2.5 million acres of dedicated croplands to provide enough soy oil to produce 100 million gallons of biodiesel which would only displace less about 50 million gallons of fossil fuel.  There is a growing body of research that indicates intensive agriculture (fertilizers/pesticides/water)  to grow food crops for fuel can have many negative ecological and economic consequences.

Low intensity crops such as grasses and trees require less energy inputs, provide more sustainable economics, result in better NEB, and result in less alteration of natural environments.  Note here that production of syngas for a combination of transportation fuels and electrical generation increases the NEB for grass biomass by almost 50%.   Similar NEB to grasses can be expected from wood. 





Fossil Energy Ratio
 - Renewable Energy Output/Fossil Energy Input -
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Adapted from: U.S. DOE. 2006. Breaking the Biological Barriers to Cellulosic Ethanol: A Joint Research Agenda, DOE/SC/EE-0095, U.S. Department of Energy 
Office of Science and Office of Energy Efficiency and Renewable Energy, http://doegenomestolife.org/biofuels/ . Biodiesel data from: Life Cycle Inventory of 
Biodiesel and Petroleum Diesel for Use in an Urban Bus U.S. NREL/SR-580-24089, Department of Agriculture and U.S. Department of Energy. Cellulose 
biorefinery data from J. Sheehan & M. Wang (2003).

Biomass to Energy – Gross is not Net

Presenter
Presentation Notes
This graph shows another analysis of the fossil energy ratios for alternate liquid fuel conversion processes.  For every gallon of fossil fuel used to produce corn ethanol this investigation indicates there is a yield of 1.36 gallons.  However, for every gallon of fossil fuel used to produce cellulosic ethanol there is a yield of 5.3 gallons.  The projected yield is to double by 2012 and the cost of production is to be cut in half. 

http://doegenomestolife.org/biofuels/


Pulp and paper mills are currently struggling

PaperAge.Oct.2004

Presenter
Presentation Notes
Currently the pulp and paper manufacturing industry represents the most significant existing renewable energy infrastructure in the nation.  However, rising costs amidst global competition have left this industry struggling to survive.



These mills could become forest biorefineries

Presenter
Presentation Notes
Black liquor recovery boilers need replacement.  Investments in biorefinery capabilities could provide new competitive edge and double cash flow while increasing energy contributions and pollution reductions.  Emerging research is demonstrating potential for mixed agriculture and forest feedstocks.  Tax incentives, low interest loans, per gallon subsidies such as currently applied to corn ethanol production, and other government supports are needed to encourage corporate investment before its too late.  



Presenter
Presentation Notes
Also needed to support investment in cellulosic biofuels facilities will be certainty of feedstock supply. Shown are 10 tributary area circles with 50 mile radius from which conversion facilities would need to draw adequate feedstock supplies. All colored areas are public lands.   Nearly half of the forestland in WA is owned by the federal or state government. Remarkably, in spite of national and state renewable energy policies, bioenergy development and associated climate change mitigation are not currently considered in public forest planning processes.  Without substantive federal investment in fuels reduction, forest fires will continue and the potential for biomass-to energy development will remain compromised.  



The Current Trend – Forest Fires
U.S. Annual Acres Consumed by Forest Fires 
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Presenter
Presentation Notes
Current Trends reflect policy disconnects:  The Incidence and Magnitude of Forest Fires continue to increase.



Energy Information Administration/Annual Energy Outlook 2006

The Current Trend – Energy

Presenter
Presentation Notes
Current Trends reflect policy disconnects: US Department of Energy (DOE) energy projections show little substantive increase in renewable energy contribution through 2030.  Coal, however, shows most dramatic increase in energy share.



Energy Information Administration/Annual Energy Outlook 2006

CO2 Emissions increase 37% from 2004 to 2030

Forest Fires?

Presenter
Presentation Notes
As a result, atmospheric emissions of GHG such as CO2 are projected to continue to rise along with fossil fuel reliance.  Forest fires add an additional 4-6% of CO2 to DOE estimates.



THIS?     or      THIS?

The choice seems remarkably simple…

Presenter
Presentation Notes
Conclusion:  The choice seems remarkably simple but, without action, opportunities are going up in smoke…

Policy disconnects include misunderstood costs/benefits of public investments in fuels reduction and bioenergy.  Without a change in federal forest management to increase fuels treatments and ensure reliability of woody biomass, forests will continue to burn while energy and climate change mitigation targets fail to be met. 





Questions?
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