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NORTHWEST GAS ASSOCIATION

1914 Willamette Falls Dr., #255
West Linn, OR 97068

(503) 344-6637

WWW.nwga.org

Dan Kirschner
Executive Director
NW Gas Association

NWGA Members:

Avista Corporation

Cascade Natural Gas Co.
FortisBC Energy
Intermountain Gas Co.

NW Natural

Puget Sound Energy

Spectra Energy Transmission
TransCanada GTN System
Williams NW Pipeline
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[ Avista Corporation
Cascade Natural Gas
[0 Intermountain Gas
FortisBC Energy Inc.
B Nw Natural
Puget Sound Energy
— FortisBC Southern Crossing
—— Ruby Pipeline. LLC
Spectra Energy Western
" Canadian Operations
—— TransCanada’s GTN System
—— Williams Northwest Pipeline
= = Nova Inventory Transfer
— = Other Pipelines
Natural Gas Supply Basins

Salt Lake City




CH,

Methane

What is “natural gas,,?Molecule

oooooooo

* Naturally occurring
— Fossil fuel = formed from organic deposits

* Mostly methane (CH,)
 More energy (hydrogen) per carbon atom

« Can be burned directly for a variety of
uses
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7] Current shale plays
[ ] Prospective shale plays
[] Basins
Stacked plays

—— Shallowest or youngest
— Imermediate depth or age
Deepest or oldest

* Mixed shale and chalk play
** Mixed shale and limestone play

“4*  Mixed shale and tight dolostone-
siltstone-sandsione play




“Unconventional” vs Conventional

GAS/SOURCE ROCK
(SHALE, COALBED METHANE)

Horizontal Drilling







Shale Production Issues

* Drinking Water
* Water Use

» Water Disposal
* Alr
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Trillion Cubic Feet

Total Avallable Resource
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Gas Price vs. Gas Supply

North America Gas Supply Cost Curve
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Source: MIT Study on the Future of Natural Gas, Figure 2.10 upgraded for recent Montney and Utica additions. SNWG n
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How Much Is 900 Tcf?
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* LNG exports assumes first exports of 6 Bcf/day in 2015, increasing to 20 Bcf/d in 2022, then flat

Source: U.S. Energy Information Administration website and Canadian National Energy SN
Board 2011 Forecast ‘ WGA
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“Learning Curve”
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rig counts billion cubic feet per day
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Projected Natural Gas Spot Price
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2015 Outlook Forecast
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Why Generation?
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It's Economic
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Source: EIA, Levelized Cost and Levelized Avoided Cost of New Generation Resources in the Annual Energy Outlook 2015 - June 3, 2015,



Supports Renewable Energy
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Replace Existing Resources
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Natural Gas Transportation




Fuel Price Differentials
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Natural Gas Use Is Versatile

Plastics

Panty hose

Paints

Photographic film
Beer

Safety glass laminate
Adhesives

Solvents

Carpeting

Insulation
Refrigerants
Windshield washer fluid
Particle board
Pigments and dyes

Frozen french fries
Pool liners

Food Packaging
Metals and recycling
Glass and recycling
Bricks
Lumber
Paper
Cardboard
Fertilizer
Antifreeze
Medicines
Aircraft parts
Chewing gum



Questions?

Dan Kirschner
Northwest Gas Association
(503) 344-6637

WWwW.Nnwga.org
dkirschner@nwga.org
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