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Certain information presented today may constitute
forward-looking statements. Suchstatements reflect the
/ƻƳǇŀƴȅΩǎcurrent expectations, estimates, projections
and assumptions. Theseforward-looking statements are
not guaranteesof future performanceand are subject to
certain risks which could causeactual performance and
financial resultsin the future to vary materially from those
contemplated in the forward-looking statements. For
additional information on these risks see the /ƻƳǇŀƴȅΩǎ
2014 financial reporting under the heading ά.ǳǎƛƴŜǎǎ
Conditionsand RiskaŀƴŀƎŜƳŜƴǘέ.

Forward-Looking Information



ñCanada, U.S. agree to cut 

methane emissions to fight 

climate changeò

üJoint steps to cut emissions from existing oil and 

gas sources as soon as feasible by 40 - 45% 

üU.S., EPA will develop the regulations for 

methane emissions for oil and gas immediately

üEnvironment Canada will regulate the emissions 

and move as expeditiously as possible to 

implement national regulations. They intend to 

publish the proposed regulations by early 2017

CBC News ïtop headline



Climate Change
Real or Hysteria?

ÅNatural disasters world-wide

ÅCatastrophic crop failure - famine

ÅLoss of lives, homes and habitat

ÅRising sea levels

ÅSignificant economic cost

ÅSizable liability on the balance sheet
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Challenges for Alberta
ÅGlobal energy transition to a carbon-

constrained world ïParis COP21

ÅAlberta has a high carbon footprint

ÅChallenging economic environment 

ÅClimate Change Plan - Carbon Tax

ÅPublic concerns 
VEconomy and jobs
VSocial license to operate 

Economy vs. Environment
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Alberta/Canada GHG Emissions

Canada  726Mt in 2013 815Mt by 2030

Alberta  267Mt in 2013 320Mt by 2030

Canada COP21 commitment  523Mt by 2030

Å!ƭōŜǊǘŀ ŎƻƳǇǊƛǎŜǎ от҈ ƻŦ /ŀƴŀŘŀΩǎ ǘƻǘŀƭ DIDΩǎ

Å46% from oil and gas increasing to 53% by 2030
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!ƭōŜǊǘŀΩǎ YŜȅ tƻƭƛŎȅ LƴƛǘƛŀǘƛǾŜǎ 
Carbon Tax

1. Electricity ςPhasing Out Coal, Phasing in 
Renewables 

2. Oil and Gas ςPricing Carbon and Reducing 
Emissions from Methane 

3. Energy Efficiency and Energy-Resilient 
Communities 

4. Technology and Innovation 

Full Inclusion of Aboriginal Peoples 
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Flaring - Inefficient Combustion

Upstream    Refining/Petrochemical           Flare pit

Canada Middle East Africa
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ALBERTA FLARING & 
VENTING
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Drilling and Completions                 Gas processing Oil and Gas Production
Flowbacks/Well Testing/Maintenance Dehydration & Acid gas Associated gas

Europe Canada United States

99.99% Efficient Combustion
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99.99% combustion requires the right mix of air and fuel

CH4 +   2 O2 =  heat   +      CO2 +      2 H2O  

Methane + Oxygen  =  heat + Carbon Dioxide +  Water

Combustion Of Hydrocarbons

Poor combustion results in the creation of:

ü Unburned hydrocarbons

ü Carbon monoxide

ü Volatile organic hydrocarbons or VOCôs

(benzene, styrene, toluene, xylenes etc.)

ü Sulfur compounds besides to SO2  

(H2S, carbonyl sulfide, carbon disulfides, mercaptans) 

ü + over 250 other compounds identified in the research 9



Greenhouse Gas Emissions

üThe Global Warming Potential (GWP) of methane is 25 

times higher than that of CO2 and therefore inefficient 

combustion increases the greenhouse gases emitted

üFor example: 16,000 sft3/d (mscfd) of waste methane 

gas generates the following CO2 emissions:

Combustion Efficiency t/d t/yr

0% (Vented) 9.1 3,325

65% 3.8 1,400 

80% 2.6 960

>99.99% (QTI) 1.0 365
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Opportunity for Alberta/Canada

ÅReduce GHG emissions by 10Mt/yr. at a cost of 
less that $3/t.

ÅTechnology is being utilized globally and readily 
available. 

Å30%ƻŦ !ƭōŜǊǘŀΩǎ ǘŀǊƎŜǘ ŀƴŘ 10%ƻŦ /ŀƴŀŘŀΩǎ 
target commitmentof 17% reduction by 2020 
from 2005 levels

ÅAir quality improvement and addresses 
Landowner concerns on health impacts

ÅSocial license to operate
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NEXEN

in Calgary
34 % H2S

Oilweek Jan 3 2005 12
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National Geographic September 2005

Opportunity for the Energy
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ClearPower ORC Schematic
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Economics

ÅCost of each 50 kW unit is $235k

ÅReduces GHG by 12,000 tonnes

ÅCost per tonne of GHG reduction is $3

ÅCompare with carbon sequestration ranging 

from $90 1a to $1,100 per tonne2b

1 Carbon Capture and Storage Association (a) http://www.ccsassociation.org/why-htp:// www.c
csaociation.org/why-ccs/affordability/ccs/affordability

2 Science Magazine       (b) http://news.sciencemag.org/2011/12/capturing-co2-too-costly-combat-climate-chang
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Water Vaporization

ÅOn-site vaporization of produced/flow back 
water

ÅUp to 90% reduction in waste water volume

ÅUses excess thermal energy of combustion

ÅLowers op cost to $3.5/bbl allowing marginal 
wells to be economic

ÅCondensing option for water conservation

ÅOnsite heating of water for Fracturing operations

ÅRe-introduces water into eco-cycle
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Oil and Gas Solutions

99.99% Combustion Efficiency
Clean Emissions - CO2 and Water

Pad and Well Site Operations

Drilling and Completions Operations

Gas and Oil Processing
Upstream, Midstream and Downstream

Waste Gases

Clean Combustion Device

CHP 65kW

Water Vaporization

618



US And Global Experience
Units deployed;

VCalifornia

VColorado

VKentucky

VMississippi

VNew York

VNorth Dakota

VOhio

VPennsylvania

VTexas

VWest Virginia

VWyoming 

V Canada

V Russia

V Caribbean

V Indonesia

V Thailand

V China

V Germany

V Netherlands

V Italy
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EPA Regulations
NSPS, 40 C.F.R. Part 60, Subpart OOOO(ñQuad Oò)

NESHAP, 40 C.F.R. Part 63, Subpart HH(ñHHò)

ÅNew Control Technologies (CT) required 

ÅTarget Areas:
VNew performance standard for VOCôs, SO2, Methane and 

Hazardous Air Pollutant (HAP) for oil & gas production

VHAP standard for gas transmission & storage

VRecording and reporting for well completions

VFugitive Emissions from compressors

ÅPerformance test results required by EPA

ÅDemonstration of compliance 24/7 365 days
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Closed Loop Completions
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Colorado Niobrara ςPad Drilling




