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DISCLAIMER

This presentation has been prepared by a representative of WorleyParsons for the
SPE/ASME - LNG: From Well Head to Global Markets Workshop.

The presentation contains the professional and personal opinions of the presenter,
which are given in good faith. As such, opinions presented herein may not always
necessarily reflect the position of WorleyParsons as a whole, its officers or executive.

Any forward-looking statements included in this presentation will involve subjective
judgment and analysis and are subject to uncertainties, risks and contingencies—many
of which are outside the control of, and may be unknown to, WorleyParsons.

WorleyParsons and all associated entities and representatives make no representation
or warranty as to the accuracy, reliability or completeness of information in this
document and do not take responsibility for updating any information or correcting any
error or omission that may become apparent after this document has been issued.

To the extent permitted by law, WorleyParsons and its officers, employees, related
bodies and agents disclaim all liability—direct, indirect or consequential (and whether or
not arising out of the negligence, default or lack of care of WorleyParsons and/or any of
its agents)—for any loss or damage suffered by a recipient or other persons arising out
of, or in connection with, any use or reliance on this presentation or information.
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WorleyParsons

has provided A 290 long-term
services to 9 out ddd 2 90 Improve contracts
of 10 top fortune \ "M \ Improve globally
1,000 oil and gas (FY14 half year report)
companies
o - .o 16 global/
35,600 136!” multi-region
people v 4 contracts

(FY14 half year report)



nt Capabilities

Arctic & Cold

( 15,000+
CI|m§1te environmental
Floating projects
Production 1,600+
Systems environmental +
Deepwater geoscience
(INTECSEA) staff worldwide
LNG Hydrocarbons ' ' 30+ years
Offshpre < providing
Topsides environmental
Onshore services
Developments

Pipeline

Unconvention LNG / FLNG Engagement

al Oil & Gas Pipelines Field Studies 35 years of

experience
specific to the
marine terminal

industry
Ports & Marine * Experience of
. LNG terminal
Terminals design and
. construction
Geosciences - Expertise in

navigation of
large vessels

WorleyParsons including LNG

tankers
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Export Terminals *

Upstream Gas

Stewart: Cordova ——
= Stewart Energy Embayment

Kitsault:

= Kitsault Energy Pipelines

Grassy Point: TransCanada:
= Aurora LNG = Prince Rupert
= Woodside Transmission

= Coastal GasLink
Prince Rupert Area:

" Montnéy
: g:'(cg?le ; g ¢ ryirergd Spectra:
= NewTimes Energy *. 'y 4 . = 3 = BG Prince Rupert
' ¥ = T-South Looping
Prince Rupert: : ,
= PNW LNG ukl
= Prince Rupert LNG -""ﬁ' ‘," Chevron & Apache:
= WCC LNG g - = Pacific Trails
= AltaGas Bunkering " 1 Pipeline

Kitimat: :

= Kitimat LNG Pacific Northern Gas:

= LNG Canada = Kitimat Looping

= Cedar LNG I
: Triton LNG FortisBC: '

Douglas Channel %% Vancouver Island

Squamish:
= Woodfibre LNG

Campbell River:
= Quicksilver

Port Alberni:

= Steelhead LNG - - TS . = ﬂ'.l*’“
: ot

F

Delta: . A} b | ~
= Fortis Tilbury LNG . e .
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» ldentify potential site
locations (under 20 is ideal)

» Multi-criteria decision
analysis:
= Environmental Sensitivities
= Community & First Nations
= Regulatory Issues
= Geohazards / Geotechnical Issues
= Facility Constructability / Installation
= Pipeline Routing & Permitting
= Safety / Navigation
= Optionality & Expandability
= CAPEX/OPEX
= Schedule




Criteria Weightings

» Confirm weightings with customer based on
project-specific requirements

®m Environmental Sensitivities ® Community & First Nations
m Regulatory Issues Geohazards / Geotechnical Issues
= Facility Constructability / Installation = Pipeline Routing & Permitting

m Safety / Navigation m Optionality & Expandability
m CAPEX/ OPEX m Schedule



Decision Table

» Table is used for guidance in decision making

» Input qualitative rankings for main and sub
criteria items
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Ranking Methodology

Environmental Sensitivities

» Coastal Sensitivities &
Cumulative Effects
o If highly industrialized area
e If there is an existing port
o If slightly industrialized
e |f Greenfield

Community

» Local Community Outlook on
Industrial Development

e Local community is positive
about development

e Local community is mostly
positive about development

e Unknown

e Local community is against
development
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ethodology

Regulatory Issues

» Regulatory Regime and
Permitting Requirements

e Port Authority, Province and Federal
government agencies support
development/industry in the area

e Some government support for
development

e Assume Federal and Provincial
government regulatory procedures

e Government agencies do not
support development in this area

» Status within Land and
Resource Management Plan

e LRMP supports industrial
development

e LRMP supports some development

e LRMP has specific conservation
objectives




Ranking Methodology
Pipeline Routing & Permitting

» Pipeline Route Sensitivities

e |f there is an existing pipeline to
the area

e If the area is near an existing
pipeline corridor

e If there are no existing pipelines =
or corridors, but seems
plausible

e If there are no existing pipelines =5
or corridors and geographic s
boundaries to pipelines exist

» Existing or Planned Pipeline
Proximity / Available Gas
e Proximity to a publicly
announced pipeline.

o Sufficient gas within region to
support export.




Geohazards / Geotechnlcal Safety / Navigation




Ranking Methodology
CAPEX / OPEX

» LNG Facilities

e Benching of the site to deal
with steep slopes.

e Soil improvement.

e Marine piling on sloping
bedrock.

e Material offloading facility
(MOF).

» Support Services and
Supporting Infrastructure

e Proximity to construction
services.

e Proximity to skilled labour.

e Proximity to materials for
construction.
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Engineering |
+ Cost

Customer
Input 1} ﬂ

Life Cycle Analysis

Estimating

Risk Assessment

DELTA

' Cost Benefit Analysis l

Sensitivity Analysis

- Decision Making

[ Report ] [ Presentation ] [ Support

][ Communication ]



Sensitivity Analyses

EcoNomics DELTA
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» Where projects have run
Into trouble:

Geotechnical issues

Soil and dredgeate disposal
locations

Marine environmental impacts

Meeting emissions targets
(hydro power; water cooling)

First Nations engagement
Proximity to communities

Worker mobilization logistics
(fly-in/fly-out; ferries; etc.)

Pipeline routing
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