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Mandate

Maximize the value of BC’s biomass
resources;

Develop mission-driven research,
development and demonstration
projects;

Reduce GHG emissions:

Network and partner in BC, Canada, and internationally, to
advance BC’s bioenergy sector; and

Lever funding to support BC-focused bioenergy technology and
applications.

Develop and grow a

world-class bioenergy
industry in BC




Establishment and Bioenergy Progress in BC

April 2008

Established with $25 Mil grant from the BC government

2009
Strategic Relationships via MOU

Sustainable Development Technology Canada
Innovative Clean Energy (ICE) Fund

Terasen Gas Inc.

BC Hydro

Green Heat Initiative
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http://www.bchydro.com/
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Bioenergy Capacity Building in BC E s

New Ventures BC Competition $90,000 . n——
* 3 Year support and Bioenergy Prize:
* Bluekey Energy and Quadrogen Power Systems

"W

BC Bioenergy Network Conference, Vancouver BC, 2009 !(,?(;,them

biognergy
Northern Bioenergy Partnership, Prince George, BC, 2010
ARDCorp for the Renewable Agri-Energy Initiative — cﬁgorp
Capacity Building $100,000 7

4th International BioEnergy Conference & Exhibition, June
8-10, 2010 Prince George

MITACS Accelerate Program

ol 9
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Co-lnvestments: Grants & Loans in 2009 “iggid e ron

Nexterra Energy Corp: $3.0 Mil investment

* Thermochemical - Clean syngas research and
commercial project demonstration

o)
& nexterra

ngno! Innova_ltlons. $3.0 |\/|I-| |n\_/es_tment | C‘) Lignol
* Biochemical - High purity lignin and ethanol pilot
plant
O Cedar Road LFG Inc.
Cedar Road LFG: $400,000 investment
 Landfill gas to electricity generation - Collaborative B Distaicr

ot OF NANAIMO

Development and Demonstration Centre

Clean Energy Research Centre, UBC, Gasifier Restart:
$100,000 investment



http://www.rdn.bc.ca/cms.asp?wpID=205
http://www.ubc.ca/
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Co-Investments: Grants & Loans in 2010 A

ICC Group: $1.5 Mil

* Conversion of municipal source separated organic waste
into synthetic diesel and aviation biofuels using Fischer-
Tropes process

o $7.7 Mil project

Bakerview EcoDairy: $240,000

- BC’s first small scale on-farm anaerobic digestion pilot [feeIsyNT
plant converting dairy cow waste to heat and electricity

* $600,000 project

<
Wood Pellet Association of Canada: $85 -135,000 )féﬁ?ﬁ?ﬂ gE&kE[TA
* Evaluation of torrefaction technology '
d
Terasen Gas Community Energy System Quesnel: $200,000 Tterasen
e $17 Mil project v
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BC POIlcy and RegUIation Since 2007 .:.;.'.'.-;.'.0 PARTHERING FOF

« BC Climate Action Plan (2007)

» Legally binding commitment to reduce GHG emissions (at 2007
levels) by at least 33 per cent by 2020 and 80 per cent by 2050

*  90% of BC municipalities committed to carbon neutrality by 2012
 The Carbon Tax - first in North America

« Signatory to Provincial-International Climate Change Agreements
« Western Climate Initiative

« BC Energy Plan (2007)

e Clean Energy Act (2010) BC Bioenergy
. L. Strategy o e
« Other Regulations and Policies croingou

 BC Bioenergy Strategy (2008)
 Renewable Fuel standards (2009)
e Low Carbon Fuel Requirements (2009)
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Transportation Biofuels and Co-Products O T
Alcohols, Heat and Power

* Northwind Ethanol
* Location: Prince George, BC &
» Feedstock: Starch residues and wood waste ‘,@
* Technology: Low temp acid hydrolysis \/)

« Outputs: Ethanol (starch and lignocellulosic), heat &
power

» Syntec Biofuel

« Location: Washington State Corporation with
operational headquarters in Vancouver , 1
- Feedstock: Organic material including wood chips, C Syntec DI \“ el
garbage
« Technology: Biomass-to-Alcohols thermo-chemical

process that converts organic material to gas and
catalytic conversion into alcohol

« Outputs: Ethanol, methanol, butanol, propanol
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Lignol Innovations Corporation
Cellulosic Ethanol, HPL, and Chemicals

Location: Pilot Plant in Burnaby, BC

Technology: Patented Organosolv technique (,‘) l_ignOl

Feedstock: Woody biomass
Collaborations with Novozymes and ORNL

- HP-L™ Lignin
- Furfural

- Specialty Chemicals

- Industrial Sugars

Solvent
Recovery

Lignol's
Pretreatment | ey
Process

Clean Conventional Pulp =
Clean

Cellulose
Substrate

{ Distillation }
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Integrated
Biorefinery
Demonstration Plant
producing Cellulosic
Ethanol and
Biochemicals from
woody biomass

Lignol Innovations Inc.
{Lignol) is developing a
demonstration plant for the
confinuous production of
ceflulosic ethanol, high
purity lignin and furfural
from hardwoods. The plant
will use Lignol's proprietary
integrated biorefinery
process which has been
extensively pilot-proven on
a wide vanety of biomass
feedstocks.

Lignei's tachnology is an integrated
biorefinery procees which consisis
of

«  Awel-proven modified
Ofgancs0iv pratreatment
process for preparing celulose
for bioconversion.

+ A proprietary bioconversion
process, which Itself Is based on
wel-proven enzymatic
nyarolysls and f2mmentation

techniques, for producing
ethanol.
«  Anumber of established

recovery 10 recycie
soivant and to produce valuabie

co-progucts.
The most notable co-product is HP-
L™ Lignin, 3 unique form of i
having many potential
where it wil
petrochemicais n the chemical,
forast progucts and materals

Indusiries. The use of HP-L Lignin Potential impact
contributes 1o e excaptionally low A vital step on the path to raallzing
GRE of the Lignal the goal of extensive commercial
Siorefinary - the plant wil produce production of celuios 2thanol
Uttra-iow carbon celiulosic efanol USA Is the demonstration of the
process at regucad scale. By

Project Description funding this 10% scale
The plant, to be located In Femdake, gemonstraton plant, DOE is
WA, will procass 100 pd of woody assisting In proving and de-risking
blomass, Initialy local hardwood Lignol's process tech
which Is plentifiuf within 3 SO mile opening the way to commerncial
radius of the piant, and In future test ac70ss the -
campaigns, softwood and future lon of capacilty at the
agricuttural residues. The Femndale stte Is aiso possble. The
feedstock, which will come from facility could become the
jocal residues, wiil be chipped offsite comersions of 3 wood-based
and fransported to the site by truck celiulosic ethancd industry supplying
— the site is exceptionally well the Pacific states.
placed near highways, ralways and ’
a port. The resulting Other Partnerships
sthanol will b biendad Into the loca! Lignoi Is 3ssembiing 3 consortium of
gasoine supply. Lignin wik be siratagic and Mnancial pamess ©
dellvered 10 seleciad customers busid, own and operate the facity
across the US, in blochemica
applcations.

Prne Lignol Innovations Inc.

Locaton Femnciie, WA

Feadziock (s) Alder, Aspen, Fopiar and Cotionwood

Torget S2= 100 EO tonnes per day

Frmary Products  Celiusiosic Ethandl, Lignin, Furfrs

Targe: Copacyy
Anard Date TEO
GHG Reducton

Articpated Job 200

1.8 MY sthanol S500 lorres’ (ignin, S50 tonneas’Y furfrs.

3 kg CO, equl of efhanol produced, 20,400 tonnes’Y

pecpie durtng plant bulid-ot
Creation 39 peopis for piant and buziness operatons
Company Poirt of
Ottt Michas( Rushton, Iyuzmoo@igng £ 504.453.1242
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Solegear Bioplastics

* Products: Traverse (hybrid)
and Polysole plastics

e proprietary

* energy efficient

* non-toxic

« Dbiodegradable
 Uses:

 film, sheet, blow
moulding and injection
moulding

 Feedstock

 natural materials and
organic additives,
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International Composting Corporation
Biodiesel and Aviation Fuel

» Feedstock: municipal organic waste
* Pilot Plant in Nanaimo, BC
* Products:

* synthetic diesel

« aviation biofuels

« Technology: First small scale innovative liquid synthetic
biodiesel and aviation fuel using a bioreactor, gasifier, and
the Fischer-Tropes process
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Torrefied wood and Biocoal Companies

e Canadian Bio-Coal Ltd.
e Location: Vancouver, BC
« Feedstock: Woody biomass

NADIAN-BIOCOAL

- Technology: Rotawave Targeted Energy SJORREFACTION
System

« Outputs: Biocoal for coal-fired power
production

« Alterna Biocarbon
* Location: Prince George, BC
* Feedstock: Any organic material
« Technology:

« Outputs: Biochar, Terra-preta, Activated
carbon,
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Diacarbon Energy Nl

Location: Burnaby, BC .

Feedstock: Woody e ? n"i\r%ﬁfaniQN
biomass

Technology: Portable

pyrolysis technology ¥ \

Outputs: 2 TPH Biochar - " i

and bio-oil, and syngas

: 400~900°C heat s SN

- BCBN + WPAC study | ’ '] [—
{
A A



http://www.diacarbon.com/blog/our-technology-explained/
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Pyrolysis oil: food additives, resins, gasoline

 Location: Ontario
and lllinois

* Co-venture: Ensyn
and Honeywell
UOP

 Feedstock: wood
residues

« Technology:
proprietary
pyrolysis process
 Outputs: pyrolysis w...|
oil, food additives, ..o
CHP, resin, drop-in
gasoline,
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Paradigm Environmental g pumemeror
Biogas production enhancement

* Location: Vancouver, BC M{?R% .f_
* Products: increased biogas SLUDG Wﬂ

production from WWTP and
WAS in P&P plants

* Results
 Decreased fertilizer
« Decreased electricity
« Decreased biosolids

« Decreased
transportation

* Increased bi 0gas Makes anaerobic digesters work better & far faster to
convert wastewater biomass into biogas (%: methane).



http://www.microsludge.com/index.php
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Quadrogen Power Systems
Gaseous Fuel — High Purity Hydrogen

B iOgaS clean-u P and Biogas, Landfill Gas, and Syngas etc.
hydrogen co-production

technologies T T T A S—
Quadrogen Integrated Biogas Pre-treatment System

Feedstock: bio-methane

from landfills, WWTP, or
. . Reciprocating Engines Gas Turbines High Temperétufo Fuel Cells
anaerobic digesters I I I "
H; Booster
o :
Output: biogas and high- ‘ ‘ l' i

purity hydrogen for high-
efficiency distributed power
generation systems




2422, BCBioenergy
s ‘oo Network

U
Ld
LXPIRY oo PARTNERING FOR
o0 ® A GREENER FUTURE

G4 Insights Inc.

Thermochemical conversion of forestry biomass into bio-natural gas

S40 billion/year market for renewable natural gas from available biomass
Renewable power in NGCC power plants — 20% cheaper than wind power
Bio-CNG for transportation @ < $2/gasoline gallon equivalent

MOU'’s for $120 million/year bio-natural gas sales

$2.5 million demo project supported by California Energy Commission
Contact: Edson Ng [Tel: 604-451-9166 / edson@g4insights.com]

e
COAL PLANT
BIO
NATURAL , (
HYDRO-ELECTRIC ] NUCLEAR PLANT -
pRnca R \ esmons
RESOENTIAL | o 8 g
CASIOMERS + NGCC PUNT
asla=a
i 5 7 pakaans
A fel 8o ah =
RETURN PROCESS GAS ! eea8 pastan, ?
BIOMASS PLANT sase ANAERCBIC LANDFILL GAS
INDUSEREL DIGESTER GAS
CUSTOMERS
i p
(07
WIND FARSA ”

SOULAR FARM
SMALL HDRO
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Build a Sustainable Bioenergy Industry linking BC to other
jurisdictions

Seeking partnerships and best-in-class technologies that can
be applied in BC

Collaborate with world leaders for bioproducts development

Partnering for a Greener Future P
e
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