Middlebury College

Financing Carbon Neutrality



Trustee Resolution May 2007

* the Trustees of Middlebury College
support a goal of carbon neutrality by 2016
for the College’s Vermont Campus as a
priority of the Middlebury College
community, recognizing that achievement
of the goal will require a commitment of
resources to achieve necessary
technological and behavioral shifts;



Our process

Set the goals

Review the options

Create a financial model
Research the variables

Run the options against the model
Select a course of act
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Carbon Reduction Initiative Portfolio
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BIOMASS PLANT
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Research on Historic Pricing

Historical Chip Prices

- |P has held market power for a long time, but ...

+ Current prices are recovering to historical real
prices.




BIOMASS PROJECT FINANCIAL MODELING WORKSHEET 3/17/2006

Biomass BTU/ # (45% mositure hardwood) 4595
#6 Oil BTU/Gal 150,000
Gallons of #6 Qil / Ton of Biomass thru Chiptec System 54
Project Capital Cost $11,000,000
#6 Oil Current $/Gallon $1.45
Biomass $/Ton $35.00
Annual Biomass Consumption (tons) 25,000
Annual Oil Consumption Avoided (gallons) 1,350,000
Annual MTCDE Avoided 15,122
Annual Avoided Oil Cost $1,957,500
Annual Price Risk Contingency $300,000
Annual Plant O&M $25,000
Debt Service Cost Factor (25 yr., 5% interest) 0.0725
Biomass $/Ton Required (inputs = yellow) $33.40



BIOMASS PROJECT FINANCIAL MODELING WORKSHEET 10/20/2008

Biomass BTU/ # (45% mositure hardwood) 4595
#6 Oil BTU/Gal 150,000
Gallons of #6 Qil / Ton of Biomass thru Chiptec System 54
Project Capital Cost $11,000,000
#6 Oil Current $/Gallon $2.03
Biomass $/Ton $37.96
Annual Biomass Consumption (tons) 25,000
Annual Oil Consumption Avoided (gallons) 1,350,000
Annual MTCDE Avoided 15,122
Annual Avoided Oil Cost $2,736,450
Annual Price Risk Contingency $300,000
Annual Plant O&M $25,000
Debt Service Cost Factor (25 yr., 5% interest) 0.0725
Biomass $/Ton Required (inputs = yellow) $64.56



Project at 20,000 tons

Fuel ($/ton)

Biomass Project Cost vs. Fuel Supply Cost for Successful Model - 20,000 tons/yr

#6 oil =$1.47/gal
debt serv. cost factor (25yr@5% = 0.0725
annual price risk contingency (APCR) = $300,000

$5.0 $55 $6.0 $65 $7.0 $7.5 $80 $85 $9.0 $9.5 $10.0

Project Cost (in millions)

o $ton (w/ APRC)

| $/ton (w/o APRC)




Project at 25,000 tons

Biomass Project Cost vs. Fuel Supply Cost for Successful Model - 25,000 tons/yr
#6 oil = $1.47/gal
debt serv. Cost factor (25yr@5% =0.0725
annual price risk contingency (APCR) = $300,000

60 -
50 -
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Fuel ($/ton) 0 @ $/ton (w/ APRC)
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$5.0 $55 $6.0 $65 $7.0 $7.5 $8.0 $85 $9.0 $95 $10.0

Project Cost (millions)




Biomass Plant to Begin Operations
January 2008

i W=

:’ ﬂ-.'l', .' " !i! | S




| essons Learned

Not all wood chips are created equal
Solid fuel is not as easy as liquid fuel
Learning curve is long

Design twice build once

Have a backup plan
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