Alaska—Yukon Wood Energy Conference
Biomass Heating for the North

Feasibility and Early Project Development
And Other Interesting Things

David Dubois BSc ChE, Manager of Business Development — Fink Machine
Fairbanks, Alaska April 16, 2019

State of the Art Bio Energy Heating Systems
Revolutionary Wood Heating Technology
Highly Economical for Commercial, Industrial Buildings
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Who is Fink Machine Inc.?
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e First install 2003
* Over 100 installations
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| want to do a bioenergy project!!

Alaska Energy Authority

Renewable Energy Fund Application - Biomass Best Practices Checklist

The following checklist contains detail items that are critical to the success of a Renewable Energy Fund
application. The intent of the checklist is to aid applicants in the submission of a comprehensive project
proposal.

Economic Analysis
O  Assumptions and their sources are clearly idenfified:
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Fuel conversion values for biomass

Cost of biomass

Cost of diegel

Fuel conversion values for diesel

Efficiencies of the existing heating system and of the proposed biomass system
Estimated maintenance and operating costs are identified and the rationale of the
estimates i discussed.

Business Plan
The business plan should identify who will have overall responsibility for all components from
wood purchase to heat delivery.
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FCE reporiing, IRS, and Bulk Fuel Loans must be current - RFA
The project is consistent with the Regional Energy Flan.

Fuel Supply Considerations
O Resource Assessment - Small Project

]
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Long term harvest sustainability assessment

The plan should incorporate all land ownership involved in the project

5 year harvest schedule

Required harvest equipment

Finalized delivered costs estimates, including stumpage

Accessitransportation plan

Preliminary Fuel supply contract — Final contact is required for construction

GI5 — SDMI or other high resolution classified systems — 10 m or less resclution
Requirements of the Forest Practices Act are considered in the wood harvest plan. A plan
of operations should be submitted to The State of Alaska Depariment of Matural
Resources — Division of Forestry.

O Resource Assessment - Large Project

]
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Long term harvest sustainability assessment

The plan should incorporate all land ewnership inveolved in the project
Detailed 5 year harvest schedule with identified plots

Assessment of anadromous streams if required

Verify fimber volumes with field sampling

Required harvest equipment

Finalized costs estimates — economic model

Accessftransportation plan

Preliminary Fuel supply contract — Final contact is required for construction
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http://meta.stats.stackexchange.com/questions/703/when-should-i-divide-a-question-into-two-separate-questions
https://creativecommons.org/licenses/by-sa/3.0/

Keys to Success

e Economically/Environmentally* Viable
* Proponent AND Operator Buy-in
e Social License and Naysayers

e Technical Details
e Fuel Supply
e Sizing
e Etc.
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Common Threads on Feasib#ity Studies

e De-risk new approach/technology
e Gather information

 Understand your market and drivers
* Economic
* Environment
e Business Development

 Technical considerations

INkK
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Capacity vs Consultant
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e 10,000 ft or granular comselront comsultants aoyre e

7an Hee best
e Knowledge

e Internal vs external
e Plugging the gaps

* Fuel supply/availability
System design
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Economic analysis/business case
e Environmental

i Etc This Photo by Unknown Author is licensed under CC BY-SA-NC
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http://doug-johnson.squarespace.com/blue-skunk-blog/2011/6/19/bftp-cat-stranglers-and-consultants.html
https://creativecommons.org/licenses/by-nc-sa/3.0/

Managing the

Approach

DilberLcom  DilbariCarioonsbigmail com

YOUR COMMUNICATION

SKILLS ARE SO POOR

THAT I GAVE UP TRYING

TO UNDERSTAND LUHAT
YOU LWANTED AND
INSTEAD PUT S0ME

RANDOM NUMBERS ON

A SPREADSHEET.

£

34 =N Scom Adsms, ino./Dis. by UFS, inc.

WHY APPAREN—
DIDNT TLY YOUR
YOU JUsT LISTENING
ASK ME TO _ SKILLS
CLARIFY?! NEED WORK
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 Most Foresters and Engineers do not spea
challenged speaking politician and bureaucrat

This Photo by Unknown Author is licensed under CC BY-SA-NC

kK the same language and are

e Get the information you need not what someone thinks you need

e Use the resources around you for support

e Careful of assumptions based on lack of knowledge
e BE HONEST

Alaska Energy Authority

Renewable Energy Fund Application - Biomass Best Practices Checklist

The following checklist contains detail items that are critical to the success of a Renewable Energy Fund
application. The intent of the checklist is to aid applicants in the submission of a comprehensive project

proposal.
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http://c2reflexions.com/2011/04/21/bridging-business-and-i-t-through-communication-and-collaboration/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Choosing a Project Support Team

e Experience
e References and Timeframe

e Knowledge
e Technical, Local, Fuel, etc.

e Limitations
e Passion/commitment

e Be critical of needs

[ o P g | 8 5 e
This Photo byU known A thor is licensed under CC BY-SA-NC
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http://thekineticwriter.me/2014/10/05/day-5-balance-the-season-of-writing/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Common Pitfalls of Developing Bioenergy

Projects
* Scope Creep —
* |[nertia

e Too fast/too slow

e Paralysis by Analysis

nown Author is licensed

INkK
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https://www.pictofigo.com/image-detail/5389/Pitfalls
https://creativecommons.org/licenses/by-nc-sa/3.0/

Common Pitfalls of Developing Bioenergy
Projects

e Focus on technology rather than
infrastructure

e Information Quality

 Not enough focus on connection and
operation

MACGCHINE | NC


https://www.pictofigo.com/image-detail/5390/Pitfalls
https://creativecommons.org/licenses/by-nc-sa/3.0/

Buffer Storage/Multiple Boilers

Pros Con Pros Cons
e Simple * Temporary response * Better coverage of e Complexity
* Low Capital Cost peak load * |Increase Maintenance
e Responds Quickly e Reduction/elimination

of peaking capacity

MACGCHINE | NC



Efficiency vs Efficiency

* Energy

e Operational

Efficiency

Straight Ahead



http://www.techeconomy.it/2014/06/30/partenariato-e-leggende-metropolitane/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Bioheat Projects in Canada

Figure 1. Canadian Bioheat Projects by Province/Territory
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Updating and Expansion,of the Canadian Bioheat Database — Torchlight Bioresources
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Bioheat Projects by Fuel Type
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Bioheat Projects by Size

Figure 2. Canadian Bioheat Projects by Capacity
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Austria Renewable Energy

Turnover of RES technologies: investment - operation

Primare Umsatze aus Technologien zur Nutzung erneuerbarer Energien
in Mio. € im Jahr 2008 B Investionseffekte Betriebseffekte
Investment Operation
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Source : Gottfried Lamers, Austrian Ministry of Agriculture, Forestry , Environment and Water Management, Presentation Feb 2011

MACGCHINE | NC



Austria Renewable Energy

Jobs created by RES technologies: investment - operation

in Vollzettaquivalenten Im Jahr 2008 B Investionseffekte

Investment
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Source : Gottfried Lamers, Austrian Ministry of Agriculture, Forestry , Environment and Water Management, Presentation Feb 2011

Primére Arbeitsplatze aus Technologien zur Nutzung erneuerbarer Energien

Betriebseffekte
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Key Community Drivers for Bioenergy

. | ~DIRIVIEIRESHLIGEINCIE alnid SERVIGES @m
EostSaV.miS | British,Columbjia,CAl
conomic Development SAMPLE, DL'1234532

TEST CARD

e Lower GHG Emissions

* Waste Reduction/Resource
Utilization

Issued: 2012-Nov-30 DOBE: 1987- Apl’-ﬂﬁ
Expires: 2017-Nov-30

Restrictions/
Endorsements: 21

Class: 5 [":- ' L
wt:51.0 kg H:175 cm CD}HJI"E“.IEI;_IIA 3
Sex: F Eves: BLU Hair: BRN

910 GOVERNMENT STREET
VICTORIA BC V8W 3Y8
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Case Studies — Cost Savings

e Clearwater
e Dutch Lake School
 North Thompson Sportsplex
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Case Studies — Economic Development

e Gussing, Austria

B . Blomisseantige
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Case Studies — Lower GHG's

« NWT 1200

8« Estimated M Biomass Electric Heat " Energy Conservation Projects
O
s 10,000
@ . .
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e r = = o
wl § 5 4,000 e -
' (G) 436 5,023 ’ 5,572
_ 2,000 4,882
PUBLIC WORKS AND SERVICES 2,455 2,793
GOVERNMENT OF THE NORTHWEST TERRITORIES
ENERGY CONSERVATION 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/2017
INITIATIVES REPORT (Anticipated)

2015-2016

Yellowknife cuts GHGs with Biomass District Energy System: 2018 Sustainable Communities Award winner o~
WINNER
ENERGY CATEGORY

Government af

Morthwest Territories
City of
Yellowknife, NT

City of Yellowknife’s
Biomass District Energy System
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Case Studies — Waste Reductlon

| oy

e ECCO Recycling — Calgary
e 2 x 540 kW boilers
e Ground Waste Wood

TalZ<
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Case Studies — Wildfire Mitigation

e Telkwa District Energy System

MACGCH I N =



Case Studies — Other

e Camrose County
e Willow Plantations for Fuel

e Barriere

e Preheating for Hydroponic Waste
Water Treatment

* Yukon Gardens N Y
* Northern Food Security pifpiass——— & g i
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Enderby DH System

e Privately Owned and
Fundec

e Utilised Knowledge
Base

e 540 kW chip Boiler

* 11 clients ____..lﬂih__m_m

.- r ’ pe t-

-..,.-n*a:ﬁﬂﬂﬂ-" .~ —.—-_..——--\"'

e 1.6 km of trench Bt , | ==




Lillooet Rec Centre

* 400 kW Viessmann
Wood Pellet Boiler

e Simple Payback 5.4
years

e 526,000 a year
savings

e Air Emissions below
50 mg/m3

omonry,  District of Lillooet

ot Blowaass Heating Systew

g .
GUﬂRANTEE.D RUGE
g —
FUNDE

e Lo Sourwean Ivienias Beme Acnow mm pin
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Additional Thoughts

*Talk to the community early and get them involved
*Not all bioenergy projects are the same
e 500 tonnes of chips for DE system as compared to
60,000 tonnes for a single line pellet plant
*There is no free lunch - you might get it for nothing now
but there is cost and value to this fuel so think beyond
the short term
ook for Windows of Opportunity and Synergies

INkK
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Looking Forward

* Bioheat Voice
e Renewable Fuel Standards
e Low Carbon Building Standards

e Challenges
e Standards — Emission, Carbon, Safety
e Public Perception

MACGCHINE | NC



ThankYbu

David Dubois
Manager of Business Development

david@finkmachine.com
250-457-7319

INkK
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