WHAT IS ENERGY COSTING YOU?

An overview of the Michigan Wood Energy Calculator



IMPETUS



PREVIOUS WORK

2005 SE MICHIGAN

WOOD RESIDUE STUDY
(Sherrill and MacFarlane 2007)
2,600 companies

7.5 M cu yd/yr

=354 football fields 10 ft deep
Disposal cost = $8.8 M

28% landfilled

2009 SE MICHIGAN

WOOD YARD SURVEY
(Nzokou 2009)

180 yards = $40M/yr
Only 30% recycled



PROJECT BACKGROUND

Project Lead:
CTA Architects & Engineers

2007 GOALS:

e Explored small institutional/

commercial biomass conversion projects
Identified 2,300 MI boilers w/est payback <20 yrs
e Conducted feasibility studies

Project Lead:
Wilson Engineering Systems

2012-2014 GOALS:

e Revisited Michigan boiler list; called priority sites
 Used same methodology across 35 states

e In process of conducting feasibility studies



www.michiganwoodenergy.org







CALCULATOR: PRIMARY TARGETS

e Beginner-level exploration:
- Simple

- Few data points

- Accessible

e Small commercial or
institutional retrofit

e Intended as first step,
prior to using engineers



CALCULATOR LIMITATIONS

e Designed for retrofit of traditional
systems oversized for peak loads

e Estimates on costs and savings are based
on slightly older technology (2007) than
currently available

e No thermal storage options are included

e Very large or small systems can have less
reliable results



EXAMPLE 1: USFS-WERC STUDY SITE - PA SCHOOL



EXAMPLE 1: USFS-WERC STUDY SITE - PA SCHOOL



EXAMPLE 1: USFS-WERC STUDY SITE - PA SCHOOL

SITE DETAILS:
8.4 mm BTU boiler Preliminary MWE

63.5K gal fuel oil/yr Feasibility Calculator
$2.95/gal oil - $40/ton wood Report* Results

Total Project Cost S1.3 M $936K
Simple Payback 10.8 years 6.8 years
Existing Fuel Cost $187K

Proposed Annual Fuel Cost $50.5K
Annual Savings $137K
Annual Cash Flow S3K $15.5K

Data from: USDA Forest Service Preliminary Feasibility Report
Penns Manor Area School District - November 2011

Yellow Wood Associates, Inc.
http://na.fs.fed.us/werc/woody_biomass/



ASSUMPTIONS



INTERPRETING RESULTS

A guide is included in all reports to assist users with
interpreting results and understanding definitions, such as:

SIMPLE PAYBACK =

(Time needed to pay off system through cost savings alone.)

Estimated total project cost
Annual cost savings

NET CASH FLOW =
Annual cost savings - Annual finance cost




EXAMPLE 2: Pharma Facility - Ann Arbor, MI




EXAMPLE 2: Pharma Facility - Ann Arbor, MI

SITE DETAILS:

48.5 mm BTU boiler $4.50/dth  $6/dth $13/dth
42.5K dth natural gas

$35/ton wood

Total Project Cost $2.1 M S2.1 M S2.1 M

Simple Payback 203 years 30 years 6 years
Existing Fuel Cost $191K $255K $552.5K
Proposed Annual Fuel Cost $181K $184K S199K
Annual Savings $10.5K S71K $354K
Annual Cash Flow (5267K) (5207K) S76K




EXAMPLE 3: Auto Plant - Warren, M



EXAMPLE 3: Auto Plant - Warren, M



What is energy costing you?

Energy costs are a huge burden to Michigan's communities. Most of the fuels used in
the state are imported — 100% of the coal, 96% of the oil, and 75% of the natural gas
— at a cost of $18 billion each year to our local economy.

Using wood as a biomass energy fuel source, especially where wood chips are
plentiful and cheap, can be one answer for some public and private institutions. In
Vermont and several Western states, many schools and public buildings use local
wood wastes to fuel their facilities, lowering their fuel costs by as much as 50% while
boosting the local economy in the process. Why can’t Michigan do the same?

For more information about the Michigan Wood Energy project and/or energy grant opportunities for

public institutions, please contact the Southeast MI RC&D Council at 734-761-6722 x 105.




FACILITY MANAGER
BIG THREE CORP.
123 AUTO LANE
DETROIT, MI



WHAT MAKES A GOOD SITE FOR A PROJECT?

1 energy demand / 1 fuel costs

Appropriate fuel selection: chips, pellets, or cordwood
System sized correctly for thermal load

Centralized heating system

Effective back-up heating system

Hot water thermal storage

Local sources for affordable wood fuels

Space for larger boiler system and fuel storage

. Other ongoing construction or renovation plans

10. Adequate staffing for ongoing maintenance

11. Potential options for Combined Heat and Power (CHP)
12. Potential options for cooling with biomass

13. Other energy efficiency activities on site

14. Institutional support

YO e e o g e =

Guide courtesy of USDA Forest Service Northeastern Area
WERC Wood Energy Technical Assistance Team & Wilson Engineering Services



QUESTIONS?

Please contact:
Jessica Simons
jessica.simons@semircd.org

semircd.org verdantstewardship.com
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