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Terasen
Background Sn

- Terasen as an Energy Company
*Geothermal

*Solar Thermal

*Biomass

District Energy Systems

‘\

-f_f-l Growing interest in biogas for customer use
. «Can replace conventional natural gas
Limited, but growing use in North America

*Requires “upgrading” to be used in homes
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Why Biogas? Terasen

Gas

Customers First
« Provide a new product to customers

Supports Government Initiatives
 Reduce Green House Gases (GHG)
* Provincial Government Energy Policy

Social Responsibility
* Develop a lower carbon product A
e If not now, then when? @ @

Terasen is Right for the Job '
* An area for investment
* Natural extension of Terasen Competency
« If not us, then who?
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Chemical Properties Terasen

Gas
Biogas vs. Natural Gas vs. Bio-Methane
 Bio-methane = NG but comes from a renewable source

Raw Biogas typically high in CO,

Upgrading of Biogas required to get heating value
Pre-treatment to remove other “contaminants”
Must put customer safety first!

Raw Biogas Bio-Methane
40% - 60% CH, >96% CH,
30% - 50% CO, <2% CO,

0% - 2% O, Upgrade <0.4% O,

0-2000+ ppm H,S Sulphur free
ppm VOC's VOC free
H,O Saturated <65 mg/m3 H,0

Low Pressure Low Pressure
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Benefits of Biogas Upgrading Terasen
Gas

Revenue stream from waste product
« Old thinking -> manage gas for safety & odour
« New thinking -> gas = $$

» Creates carbon neutral gas that can be injected into
utility infrastructure

» Take advantage of existing infrastructure

* Eliminates GHG associated with flaring

* Optimum use of energy
* 85% to 90% of energy delivered
e compared to 35% - 40% in electricity generation*

* Assuming no use for waste heat
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NG vs. Electricity Landfill Terasen

Gas
Landfill to end use space heating
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Assumes best case for NG
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Terasen Role Terasen

Gas

Able to finance significant portion of project
« Typically upgrade equipment & connection

Long term (10 years +) investment horizon

Vested interest in success of project
o Safety
e Security of gas supply
« Long term contract

Expertise in operation and Maintenance of gas
related equipment

Assumption of upgrading removes some project
complexity from producer
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Terasen as an Energy Partner Tera%n
Gas

Terasen Existing
Upgrading Terasen
OR Partner system

Terasen
Invests in
Filling
infrastructure

Terasen can deliver your gas when and where you need it!
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Salmon Arm Landfill Terasen
Gas

Conceptual Arrangement
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Conceptual Agreement Terasen

Gas

» Cooperative Operation

» Operate to optimize energy utilization (well monitoring)

* Regular operational reviews planned

e TGl uses existing on-call network for support of plant
* Locate on Landfill property

« Minimal footprint - Avoid impact on landfill space

 Most equipment on 24’ x 8’ skid

» Access required to landfill

Computer model of plant
similar to proposed
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Project Timeline

o Completed Work

* Concept Development

* Feasibility Study
e Contract Terms

« Key Milestones -

Finalize
Contract
Terms —
Feasibility
Complete —‘

Below

Final
Agreement

Regulatory
Decision

| Regulatory
Application
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Terasen
Gas

Landfill Gas
Collection in
Place

Expected
Commercial
Operation

Q2 | O3

Q4

Ql || Q2

Q3 Q4

2009 > 2010 -
Engineering
Phase Start Upgrade Skid —
Ordgr Major Commission
Equipment
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Evaluation Criteria Terasen
Gas

Economics:
* The total Cost of Service (COS) must meet threshold

* Proposed technology:
* Proven technology is preferred.

» Long-term viability of the proponent:

 Partners such as municipalities or regional districts are
preferred for long-term relationships.

e Project Timing:
 Projects with an earlier potential in-service date are given
evaluation priority

« Approval of Project:

* Unless noted specifically, all projects must meet the
requirements of the British Columbia Utilities Commission
(BCUCQC). in order for Terasen Gas to implement the
projects and include project costs in customer rates.
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Thank you Tera%n

Gas

Scott Gramm,

Business Development Manager
Terasen Gas Inc

Phone: 604-576-7242

Email: scott.gramm@terasengas.com
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