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Modern Wood Heat

Integrating Rest_q},rgtive Forestry with Small Scale
Wood Energy Systems
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The ACFOR Experience

e Education
e |nvolvement

 Follow-Up




Silvicultural Prescription
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PID No 50053495, Forest Stand Delineation.

stand 1a = 2 ha.
stand 2a = 49.3 ha
stand 3= 13 ha.
stand 4a = 3.6 ha.
stand 5a = 11.4 ha.
stand 6a = 3.6 ha.

Total = 82.9 ha.
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24 years
&
A 1954
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Average Growth of Diameter R A. Period of rapid growth
Period B: 0.16 cm/year - Water and light available in large quantity
Period C: 0.50 cm/year S :
Percentage of increase in growth after thinning:212%  B. Period of Declining Growth or Stagnation Period

- Competition among trees for water and light

C. Period of increased growth

- Increase in growth after thinning due to the greater amount of
’ » water and light available
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Waste to Energy $/kwh




Step 1: Natural Forest Step 2: Forast Needs
Growth (Captures CO2 Thinning, Growth
Emissions) Stunted

Step 3: Healthier
forest after thinning,
using low-Impact,

). ecological harvesting.

Step 10: Heat produced
for the building using
woaod chips preducing
minimal CO2 emissions

Our Approach to
Sustainable
Bioenergy

' Step 4: Biomass

Stocking (logs left to
dry)

Step 9: Automatic
Feeding of wood chips
into boiler

Step 5: Transforming dry
logs into Wood Chips

Step 8: Fuel delivered
using chipper

into Bunker

Step 7: Delivery of
Woad chips to Boilers Wood chips

Step 6: Storage of

ACFOR
ENERGY



Biomass Chipping




Biomass Storage (Winter loads)




Biomass Delivery




Perception of Biomass Heating




Advancements in Modern Combustion

Peak Efficiency (%)




Modern wood heating technology

Solid biomass heating lowest cost renewable energy in most cities

Lowest cost in NB; expenditures on fuel stay in community

Fuel price stability: lock-in for multiple years

Community resiliency to fuel prices and climate policies
* Very clean emissions: 1500 modern boilers = one fireplace
 Creates up to 8x the (operating) jobs of other renewables

» Reduces urban-rural divide Provides stability for trade-exposed forest sector



ACFOR Energy Summerside PEI
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PElI Government — The Vision

Prince Edward Island Current Energy Mix

. Petroleum Product
B Electricity
. Biomass

10% 76%

14%

PEI Energy Mix 2018

3%
Henewable
Electricity
(Wind & Biomass)

5%
Imported
and Oil-fired
Electncity




PEI Government — Bioenergy Strategy

« 2008- Pilot Project
« 2010- 5 projects
« 2012- RFP for Biomass Heating

* Today- 25 Buildings 34% of Government buildings




ACFOR Energy Installations




Urban Biomass Heat

26/11/2007




Urban Biomass Heat




ACFOR Energy Installations




PCH Biomass Plant
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Prince County Hospital - Biomass Building Southwest Perspective
Summerside, PEI
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Modern Wood Heating Technology




PCH Biomass Plant
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PCH Biomass
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PCH Biomass Plant
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Net heating costs of the community of Giissing in €
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The cost of heating between 1988 and 2009
compared to the price of oil

—~ 110

+ 100

+ 90

- 80

- 70

1 60

T 50

1 40

30

3 20

+ 10

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Heating costs until 1995 of mineral fuel oil - from 1996 district heating
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Wood Energy = Stability

-

Management Plans

Ecological and

Restorative Forestry

™
Ecological

-

-\hj?gns_sg Machines
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Low Impact
Forestry with

'd

Aim: Restore
Acadian Forest

NN

Production of
Wood chips

e
Biomass from

15]

cological forestry

Highest quality
wood chips

N

Locally sourced
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Bioheat systems
(Boilers)

' ™
Installation by
world class experts
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Maintenance and
Repairs
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Automation and

24/7 monitoring
/

e

Heat Contracting

Fully automated,
turn-key solution

( Monthly Billing
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Stability in prices
and supply
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Job Creation per $1 Million Investment

3x More Jobs Than Solar or Wind

_INDUSTRY DIRECT INDIRECT INDUCED TOTAL
Reforestation, Land and Watershed Restoration, and Sustainabie

Forest Management 17.55 12.95 9.2
__Crop Agriculture 9.8 6.5 6.5 22.8
_Livestock 6.4 9.1 6.2 21.7

(heavy and civil construction for pipelines - 50% new and 50%

repair) 12.05 3.93 5.912

Mass transit and freight rail construction 13 3.70 5.038

Roads and bridges: repair 11.1 3.69 5.527

Conservation (Parks and Land and Water Conservation Fund) 11.45 4.15 47

Water infrastructure 9.96 4.38 5427
| Aviation 9.7 4.30 5.264

School bulidings 8.65 5.38 5.233

Building retrofits 7.7 4.70 4.96

Roads and bridges: new 8.7 3.94 4.834

Solar 54 4.40 3.92

Biomass 74 5.00 496
| Smart grid 43 4.60 3.56

Wind 46 4.90 38
| Electricity generation, transmission, distribution 5.32 4.50 4.696
| Coal 1.9 3.00 1,96
_Financial Industry 3.22 2,34 1.668

Oil and gas 08 2.90 1.48

Nuclear 1.2 1.80 1.2 4.2

Source: Heidi Garren-Peltier and Robert Pollin, University of Massachuserts Political Economy and Research Institute.

Note: Multiplicrs derived using IMPLAN 2.0 with 2007 data. [nfrastructure multipliers and assumptions are presented in "How Infrastructure Investments Support the

U.S. Economy: Employment, Productivity and Growth,” Political Economy Rescarch Institute, January 2009,
hatp://www peri.umass. eduw236/hash/cfc9f7456a/publication 333/




Thank you!
Mercil

Mathieu Leblanc

mathieu@acforinc.com
www.acfor.ca
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