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“The best way to predict
the future iIs to invent It”

-Alan Kay


Presenter
Presentation Notes
Alan Kay;  software engineer, designer, inventor


Michigan uses the equivalent of
3.1 quadrillion BTUs of energy

87% comes from FFs Eﬂ?

3 solutions . . .

e Use less energy
e Use fewer FFs

e UUse more wood .
(and other renewables)



Presenter
Presentation Notes
Burnt wood match is about 1 BTU
Energy to raise 1 pound HOH 1 degree Fahrenheit
2000 sqft Michigan home uses about 85.3 million BTUs per winter for heat (E3044).
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Presentation Notes
Source:  EIA data 2004(?) 2005.
Nationally, coal is the #1 fossil fuel source.  


How Does Woody Biomass Fit
Into This Picture?

Reduce Fossil Fuel Use

Vigorous Forests Draw
More Carbon

Help Rural Economies
Use Local Resources
Keep More Money Local
It’s What We Have!!



Biomass < 3% of State Total


Presenter
Presentation Notes
Ball sizes based on area, from spreadsheet:  Bioeconomy/Spreadsheets/RaysFIA.xls  (checked & slightly revised Feb 2009)
PINK: Total MI Energy Consumption = 3,119 trillion BTUs (EIA data)
YELLOW: Current MI Energy supply from biomass = 90.6 trillion BTUs (EIA data) – mostly forest industry  
SM.GREEN: Annual gross forest growth (net+M) = 189.0 trillion BTUs (FIA)
LG.GREEN: Add 37.8 trillion BTUs for slash = 226.8 trillion BTUs (5:1 ratio from Ray)
                Add 172.2 trillion BTUs for energy ptns = 399.0 trillion BTUs (6 million acres abandoned farm x 2.0 cords/acre/year)
LT.BLUE: Potential wind btus equivalent from MI PSC (right org?) – they claim 5% of MI electric consumption
RED:  Potential combined crop residues + switchgrass on CRP + slash + mill rez + MSW (33% of forest)
DK.GREEN: all renewables combined, about 16.7% of total 3.1 quads (NOT solar)  


How to Get the Energy?

The biochemical process:
Hydrolyze & ferment — Fuels & chemicals

The thermo chemical process:
Pyrolize & reform — Fuels & chemicals

Burn wood more efficiently:
CHP & District Heating Systems



Conservation

Renewable Energy Wedges

Combine To Reduce

Agriculture
Non-renewable Energy Use

Municipal Residues

Mill Residues

Forest Residues

Energy Plantations

Forests

DU, -
Robert Socu.. v

I I |

Yesterday Today Tomorrow



Sources of new lignocellulose
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Presentation Notes
This slide from Ray.  
USA, possible 368 million dry tons (Perlack etl al. 2005, see Bioeconomy/Documents/BiomassRemoval.pdf)
Source for these percentage slides (Ray’s calculations), 2008  “Potential New Woody Biomass Feedstock Availability in Michigan”
		NREL tons	Ray’s tons.
Urban Waste		1,195,646	 1,195,646
Switchgrass on CRP	1,450,530	 1,450,530
Crop Residue		3,585,862	 3,585,862
Current Slash		1,275,147	 1,275,147
Unused Mill Res.	1,399,983	 1,399,983
Energy PTNs		             0	 6,330,087
Timberland                	             0	24,332,809
Totals		8,907,168	39,570,064
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Presentation Notes
1 million x 35.3 / 80 = 441,250 cords x 1.15 = 507,437 dry tons x 100 = 51 million gallons ethanol  
FIA NAG 2004 = 923,279,497 cuft / 35.3 = 26,155,226 cum . . . or / 80 =  11,540,994 cords  
507,437 dry tons x 4.04 MW/ton = 2,050,045 MW in 1 million cum
2,050,045 MW x 250 homes = 512,511,250 homes from 1 million cum
Mascoma claims to want 1 million tons of wood per year
Potlatch uses 315,000 cords/year
NewPage uses 2.75 million tons (green?)/year of roundwood & chips (pulp & energy) = 1.2 million cords/year  
Weyerhaeuser uses ~800,000 green tons/year (green ton ~ 1 cubic meter), Paul Call
Grayling Power Plant uses ~400,000-500,000 green tons/year (P.Call)





® Some Challenges with Wood

e High transportation costs

e Competition with traditional industry
e Habitat impacts (+ & -)

e Nutrient limitations on some soills

e Harvest technology

e Supply chains poorly understood

e Inconsistent logging infrastructure

e Public attitude about harvesting

e Perception of smoke, truck traffic

e Liguid fuel conversion technology


Presenter
Presentation Notes
Truck Traffic  On week days there is 115 pulpwood trucks per day, Saturdays there is 30 pulpwood trucks per day and on Sundays 7 per day. �We only have boiler fuel delivered thru the months of September thru May and that averages is 14 per day. -Sid Dye, January 2009


Partial List of Current Projects

Pulp & paper mills
Major sawmills & board mills
Mascoma-Frontier Renew. Res.
Renewafuel-Cliffs Res.
~6 Pellet Manufacturers
7-8 Wood Using Utilities
Fuels for Schools & BURN-UP
Paradise Briguettes
Project in Gaylord?
LaFarge Cement?
White Pine Power?

NMU co-gen boiler?
Escanaba power plant?



In the Un we ask:
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The question might be:
How can WE get the most out of
~what we have?

esS

and pavy attention to
conseguences.



IRRESPONSIBILITY

Mo SINGLE RAINDROP BELIEVES IT 15 7O BLAME FOR THE FLOGOD.
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