Development of the Natural Gas Industry

The Canadian Experience

Eng. JamesE. Hale
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Canadian Pipeline Regulation
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Outline

» Canadian regulatory bodies
» Alberta statistics

» National Energy Board

» Lifecycle faclility approach
» Goal based reqgulation

» Management systems

» Recommendations for Peru
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Government Institutions

Federal Government Provincial Governments

National Energy Board Energy and Utilities Board

» management of interprovincial » management of resources (drilling,
and international pipelines production, reclamation)

» management of resources » management of intra-provincial
(Territories, off-shore) pipelines

Natural Resources Canada Department of Energy

> energy markets and energy > ownership of resources
policy = tenure

» Geological Survey of Canada * royalty

» energy policy
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Canadian Oil Facts
2.6 million barrels/day — total production (2006)
1.8 million barrels/day — total exports (2006)
$39.3 hillion (CDN) —value of exports (2006)

E 179 billion barrels - total reserves (2006)
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/ Energy Infrastructure Investment
~« ~  $16 trillion US — Global energy sector, next 30 years
i.-:*—t ~ $155 b|II|on US — North Amerlca p|peI|nes only, next 20 years
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Kinder Morgan
Corridor

Incremental Capacity. . + 240,000 bpd
InService Date . . . ... .. .. 2003

Enbridge
Gateway
Incremental Capacity. . +400,000 bpd
| InService Date . . .. oL L 2010 |

| Kinder Morgan
Trans Mountain TMx1/Anchor

Incremental Capacity. . +75,000 bpd
_ In Service Date . . ., . . ... . 2008

Canadian - Waupisun v
| Incremental Capacity. . . . +350,000 bpd e
fInServiceDate . . .. .. ......

Keystone
.| Incremental Capacity. . +435,000 hpd
In SErwce Date 2008

Kinder Morgan
Additional Proposals Trans Mountain
and Northern Route Options : -
Thx2 . .o eow .+ 100,000 bpd (2009) 'r’,;', J ]
Com etuTMLm WL |
G pl p. . +400,000 bpd (2011) | e o TP — _ Enhridge
Morth Route . . . . ., ! T Y o R Alberta Clipper

] T T e e Lot ] S e Incremental Capacity. . +400,000 bpd
InSermaceDate . . . .. ... ..

USA Southern Access
C | Incremental Capacity. . +400,000 bpd

[F .
B

Iﬂ Service Date e e ., 2007-2009 [ ) i Enbridge
T @ TN /o~ )~—{ USA Spearhead
e Tl : ik - | Incremental Capacity. . +60,000 bpd
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Canadian Natural Gas Facts

17.1 billion cubic feet/day — total production (2006)
9.6 billion cubic feet/day — total exports (2006)
$27.8 billion (CDN) — value of exports (2006)

57 trillion cubic feet — total reserves (2006)
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Mackenzie Pipeline |
1.2 bcf (initial capacity)
2011 In service

$8 billion USD Cost

Alaska Pipeline
4.0 bcf (initial capacity)
2014 In service

$20 billion USD Cost

1

sty "

2004 Natural Gas Reserves |-
56.5 trillion cubic feet - Canada |
192.5 tcf - United States

P i

Incremental Additions
Mackenzie Delta Basin
9.5 trillion cubic feet (proven)
64 trillion cubic feet (ultimate)
Alaska Basin

35 trillion cubic feet (proven)
99 trillion cubic feet (ultimate)

Source: CAPP/EIA/JEUB/NEB
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Regulatory Framework

Government Establishes
the Legislative Framework

Acts, Regulations

Other Regulators/Managers Public,
Government Operate within this
Departments Framework

Industry

Business Rules, Guides,
Information Letters

Industry Develops
the Resource

@ Exp|opep Explorer Energy Services Ltd. 10




CSA Z662 Standard,
“OIll and Gas Pipeline Systems”

» CSA Z662 written by volunteer experts from opermgtin
companies, regulators, manufacturers, eng. firms

» Revised every 2-3 years, new edition in 2007

» Covers design, materials, installation, weldingtire,
corrosion control, operating, maintenance, repair

» Includes gas distribution, offshore, steam system
pipelines, sour service material, and polymetric and
aluminum materials

» Uses combination of prescriptive and goal-based
requirements

@ Exp|opep Explorer Energy Services Ltd. 11




Alberta Facts

»Area...........ccceviiiinenn.. 661 190 km?
»Population...... 3.4 million (Jan. 2007)
»GDP*............ $ 152.7 billion (2006)

> Exports............ $90.1 billion (2006)

»Major Cities........ Edmonton (capital)
Calgary

Note: Alberta total GDP $152.7 billion (2006), egyesector approx 289. Source- Highlights of the Aiide
Economy, February 2007 Alberta Economic Development
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Alberta Facts-2006

»Produces 74% of Canada’s energy

»Holds about 35% of Canada’s
conventional olil reserves, 70% of natural
gas reserves and 100% of synthetic crude
ol

»Holds 46% of coal resources in Canada

@ Exp|opep Explorer Energy Services Ltd. 13




Alberta Reserves 2006

Remaining Established QOil reserves
» Conventional crude oll........ 1.6 million barrels (11 863)

> Bitumen.................. IN situ reserves 142 billion barrels
surface-mineable 5.0 billion m3

Remaining Established Gas Reserves...... 40.5 taD 742

Remaining Established Natural Gas Liquids... 1.9 billion
barrels

Remaining Established Coal Reserves....37 billion tons

@ Expk)pep Explorer Energy Services Ltd. 14




2006 EUB Applications

P WellS. o 25 399
» Production facilities..........cocoevvv e, 3 540
»Pipelines.....ooo i, 16 410
» OIl sands

P AN SIU. .o 242

» Mineable.......coooviiiii 3
P C0al . e 11
» Reservoir development......................... 5164
» Environmental Review...........coo i, 451
UGS ..o s 779
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Energy Facllities in Alberta - 2006

» Producing Oil and Gas Wells 159 546
» Pipelines 392 232 km

» (Gas processing............... 573 sweet gas plarts 24
sour gas plants
» Oll sands............... 38 commercials plants (31 in

situ, 7 surface miners) 113 primary recovery (in
situ) 10 experimental projects

» Oll refineries...... 5 facilities (75 500 m?3 per day
capacity)

@ Exp|opep Explorer Energy Services Ltd. 16




Energy Facilities in Alberta — 2006 cont'd

» Batteries and Compressor Stations
21 618 oil
12 243 gas

» Coal mines 9 open/strip pits
2 small open pits
1 underground
1 not producing

» Electric generating plants
7 coal fired
35 gas fired
14 hydro
Wind and other

5840 MW
4258 MW
869 MW
442 MW

Total production 11 409 MW

@ Exp|opep Explorer Energy Services Ltd.
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Markets for Alberta Energy- Natural Gas

Alberta deliveries in 2006: 138 billion m3/y
» 49% to United States

»23% to other provinces in Canada
»28% In Alberta

@ Exp|opep Explorer Energy Services Ltd. 18




Government/Industry Interfaces in Alberta

Energy and
Alberta Utilities Public
Energy Board Notices
Energy Policy Facilities/scheme approvals Information
Mineral rights Information collection & Public hearings
Royalty dissemination
Compliance/inspections Alberta
National Correlative rights Environment
Energy Utility rates Environmental impact assessment
Board Environmental stds & approvals
Export licenses Energy Pollution control

Inter-provincial, Industry Alberta Sustainable

International pipelines Resource Development
Alberta Human

Resources and Surface access and rights-of-way
Employment on public lands

Occupational health Surface access and rights-of-way
and safety on private lands

@ Exp|opep Explorer Energy Services Ltd. 19




National Energy Board
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Introduction to the NEB

» Independent quasi-judicial regulatory tribunal,
established in 1959

» Reports to Parliament through the Minister of
Natural Resources

» Staff complement of 300, organized into 5
business units, budget of $34 million

»90% of our costs recovered from industry

@ Exp|opep Explorer Energy Services Ltd. 21




NEB Structure

Chairman
& CEO

Board Members Vice Chairma

Chief
Operating
Officer

Planning, Polic

Integrated S
&Coordination

Solutions

Office of the
Secretary

Legal
Services

Commodities Operations
Applications
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Mandate and Purpose

» The NEB’s mandate is expressed in the NEB Act and

Acts such as:

« Canada Oil and Gas Operations Act
 Canada Petroleum Resources Act

» Purpose Is to promote safety and security,
environmental protection and efficient energy
Infrastructure and markets in the Canadian public
Interest within the mandate set by parliament e th
regulation of pipelines, energy development and
trade.

@ Exp|opep Explorer Energy Services Ltd. 23




NEB Goals

1. NEB-regulated facilities and activities are safel
secure, and are perceived to be so

2. NEB-regulated facilities are built and operatea |
manner that protects the environment and respects
the rights of those affected

3. Canadians benefit from efficient energy
Infrastructure and markets

4. The NEB fulfills its mandate with the benefits of
effective public engagement

5. The NEB delivers quality outcomes through
iInnovative leadership and effective processes

@ Expk)pep Explorer Energy Services Ltd. 24




Areas of Responsibility

» Reqgulatory

« Construction, operation and abandonment of intewdpcial and
International pipelines and certain internatior@alpr lines

» Transportation, tolls and tariffs
 International trade in oil, gas and electricity
« Exploration and production of oil and gas in Frenareas

» Advisory

» Monitor functioning of energy markets
* Provides advice to federal government

 |ssues public reports (e.g., Energy Market AssessmernEaergy
Supply and Demand reports)

@ Exp|opep Explorer Energy Services Ltd. 25




Decision Making

» The board makes over 750 decisions each year

> Decision are final

* Only export licenses and certificates for major nawlities must
be approved by Cabinet

e Parties unhappy with a decision may ask the boareMew a
decision or for leave appeal a decision to the Fdsourt system

» There are a variety of processes used to make

decisions

 Walkaround
 Board Meetings

» The most complex issues are dealt with through a
hearing

@ Exp|opep Explorer Energy Services Ltd. 26




Decisions In the “Public Interest”

How do Considerations
*Engineering (safety, security)
Regulatory «Environment and Social-Economic matters
Agencies *Supply, Markets, Economic Feasibility
_ ] «Capital and Operating Costs
decide in *Pipeline tolls and tariffs
the Canadian *Route Selection and landowner concerns

Public Int t? *Other matters of the public interest
upliC Interest:

Regulatory Process
*Public hearings
*Environmental Assessment
Integrated *Goal-oriented regulations

Decision Making

Public Engagement
*Public information

*Public consultation

*Range of views from affected
Canadians

@ Exp|opep Explorer Energy Services Ltd. 27




Hearings

» As a court of record, the Board can swear and exami
witnesses, and take in evidence

» Hearings can be written or oral

» Oral hearings will often take place in areas in &mBnmost
affected by the issues being decided

» The hearing process will include
» Filling of an application and evidence by an aqsguotit
» Publication of the hearing
* Registration of intervenors and interested parties
* Written information requests by the Board and ofyaties

« Examination of witnesses by the Board and inteove (in an oral
hearing)

e Argument
e Written decision

@ Exp|opep Explorer Energy Services Ltd. 28




The NEB Is a Quasi-Judicial Body

» Independent from Parliament

» Exercises court-like functions

» Makes decisions that affect the rights of parties

» Operates according to principles of natural
justice

» All decisions based on evidence on the public
record

@ Exp|opep Explorer Energy Services Ltd. 29




What does the NEB consider?

» Safety of design and operation
» Environmental and socio-economic matters
» Supply, markets, economic feasibility

>
>
>

Pipeline tolls and tariffs (methodology)
Public consultation

Route selection and landowner matters

» Other matters of ‘public interest’
» “Decisions made in the Public Interest”

@ Exp|opep Explorer Energy Services Ltd. 30




Assessing Applications

» Expert Staff

» Compliance with codes and standards
» Technical meetings

» Life cycle/risk based approach

>
>
>

ntegrated Compliance
nput from other parties
nput from other government departments

» Staff recommendations to the Board

@ Exp|opep Explorer Energy Services Ltd. 31




Regulatory Decisions

» Permit, certificate, or order issued If project
approved

» Conditions usually attached

» Follow-up programs under the CEAA

» Construction and post-construction monitoring
» Enforcement

@ Exp|opep Explorer Energy Services Ltd. 32




“SMART” Conditions

Specific (condition has an objective)

Measurable(a way to determine the requirement is met)
Attainable (Requirements are feasible and reasonable
Relevant(requirements should be related to the issue)

Track able (you want to be able to say it was done)

@ Exp|opep Explorer Energy Services Ltd. 33




Life Cycle Approach

Application

) 4

(end of life cycle)

Inspection Canadian Public Interest
and Audits Public Hearing

>

O&M Procedures
& Costs

@ Expk)pep Explorer Energy Services Ltd. 34
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Operations Overview

» Goal Orientated Regulation

» Management System Focus

» Integrated Compliance Initiatives
» Risk

> Risk Prioritization

@ Exp|opep Explorer Energy Services Ltd.
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Goal Orientated Regulations

» The federal government has recognized that bulttktrcan be
placed on Canadian industry by regulations. n6li9@
Treasury Board of Canada Secretariat “Federal Réowyl
Process Management Standards Compliance Guide”
November 1996 provided direction that:

“[regulators] need to be creative when lookingtfog least
disruptive and least expensive way to get the regsul seek,
and you should not assume that regulations arertlye
solution. Generally, [regulators] should focudéasl on
desired results or performance requirements arelrggulated
parties flexibility in achieving them.”

@ Exp|opep Explorer Energy Services Ltd. 36




Goal Oriented Regulations

Means Deterministic | Check list

Goals Risk informed| Professional
judgment

Measures |Risk based |Obijective
criteria

Outcomes | Company Self

determined |assessment

Explorer Energy Services Ltd. 37
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Management System Focus

» The Board’s regulations incorporate the
requirements that companies adopt a
management system approach to identify,
manage and demonstrate due diligence In
meeting regulatory requirements and goals

» Incorporates Plan — DO — Check — Act
approach

@ Exp|opep Explorer Energy Services Ltd. 38




Management System Model

Top management commitment and leadership

Continual improvement Risk

Informed

Planning

Review and
improvement Implementation

Documentation

Measurement

and evaluation
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Integrated Compliance Initiatives

» The Board has undertaken an Integrated

Compliance Program to:

e Focus our regulatory requirements (managemengisyst
approach) across its processes (Applications and
Operations);

 Utilize knowledge gained throughout the regulatory
lifecycle to better manage its processes

@ Expk)pep Explorer Energy Services Ltd. 40




Integrated Compliance Program

What should be the focus of the
Did the plan focus

_ PLAN NEB’s planned and demand driven
on the appropriate o compliance work to best achieve
companies and . y», .compliance and impact industry
technical areas? > 2! 0, N behavior?
(O
Qg,@o CPA Team 8 2 /)787
€3
S E:
Trends COMPANY Scorecards
IMPROVE <~ PROFILES < DO
Analysis of Planning versus Incl. Risk Model Compliance
Company Reported Data A Verification
Teams
@ -
cD“c;‘ 5 Applications BU
Carry out the plan to gather
wrt adequacy and
Is the adequacy and MEASURE , -
implementation of company Company Reported Data ITgler;nrﬁgtatlon of company
programs effective? (Cause/Effect Diagrams) prog '
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Risk

» Two Types of Risk

 Risk internal to Board (Thresholds of Tolerance)

* Risk associated with non-performance (ProbabXity
Consequence)

@ Expk)pep Explorer Energy Services Ltd. 42




Risk Prioritization

» NEB evaluated the “Risk” of company in regard to
non-compliance and plans frequency and compliance
verification activities based on scores for each
technical area (Environment, Safety, Integrity,
Security, Emergency Management)

» Annual Prioritization of each company
» Prioritization List developed

» Annual Resources Plans developed based on
prioritization list

@ Expk)pep Explorer Energy Services Ltd. 43




Company Prioritization Model

» Prioritization = Risk to the Board
* Risk = Probability x Consequence

» Probability = f (Adequacy, Implementation & Effeathness)
of MS

» Adequacy measured through audits
* Implementation measured through inspections, tiya&sons and meetings
« Effectiveness measured through leading and laggutigators

» Consequence = flmpact (Safety, Environment & Segurit

» Use 1-9 scale to facilitate dashboard view
« Priority = (Adequacy + Implementation + Effecti¥€pnsequence

@ Expk)pep Explorer Energy Services Ltd. 44




Company Prioritization Model

» Adequacy » Scoring
* 14 management System * No finding, 1
elements tracked over « Board verified CAP, 1

time
* Average Final score

@ Exp|opep Explorer Energy Services Ltd.

Company completed
CAP, 3

Needs improvement w/
CAP, 1

Needs improvement no
CAP, 5

Major finding w/ CAP, 7
Major finding, 9
No information, 9
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Company Prioritization Model

» Implementation

 Inspections 1 of 3 scorecards for measuring
Implementation of management system
» Non-compliance pre-scored 1, 10, 100
» Escalation for multiple occurrences and repeatéhoés
» Scorecards range from 0 to >800; scale 1-9
» Ability to weight by measure, type or year

 Inspection activities include construction, post-
construction, damage prevention, landowner, faeslit
and emergency exercises

@ Expk)pep Explorer Energy Services Ltd. 46




One Call Systems
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DANGEROUS

CALL BEFORE YOU DIG!
(o 48
9) Explor 1-800-242-3447 N

@ Primedion Two Full Working Days Before You Plan to Dig.

recycled paper www alhartaleall cam




Damage Prevention Process

Digging
Community

Regulatory ¥ ¥y One-Call
Agencies Center

Facility
Operators
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Recommendations for Peru

» Life cycle approach
» Goal based reqgulation
» One Call system

@ Exp|opep Explorer Energy Services Ltd.
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Evolve to a Life Cycle Approach

Application

) 4

Inspection Peruvian Public Interest
and Audits Public Hearing

O&M Procedures
& Costs

o

(end of life cycle)

Construction
& Costs

@ Exp|opep Explorer Energy Services Ltd. 51
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Evolve to a Goal Based Approach

> Need to be creative

» Least expensive and least disruptive way to get
results

» Not assume that regulations are the only
solution

» Focus on desired results or performance
requirements

» Glve regulated parties flexibility in achieving
results

@ Exp|opep Explorer Energy Services Ltd. 52




Damage Prevention Process

Digging
Community

Regulatory ¥ ¥y One-Call
Agencies Center

Facility
Operators
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Overview of Alberta Pipeline
Regulation
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Introduction

» EUB reqgulates all intra-provincial pipelines greate
than 700 kPa (7 bar)

» Low pressure gas distribution network under other
jurisdiction
» About 390 000 km under EUB jurisdiction

» 87% are 219 mm (8") diameter and smaller, typical
for Alberta's production fields

» Also includes >25 000 km of transmission pipeline
» 90% are steel, usually bare internal

» Largest problem is internal corrosion, followed by

external corrosion
@ Exp|opep Explorer Energy Services Ltd. 56




Standards and Regulations

» EUB adopt Canadian Standards Associations (CSA)
standards Z662, “Oil and Gas Pipeline Systems”

» Also adopts CSA Z245 series standards on linepipe,
flanges, valves, and fittings

» Uses additional Alberta legislation, “Pipeline Act”
and “Pipeline Regulation”

» Pressure vessels regulated By Alberta’s Boilers
Safety Association designed to ASME B31 Codes

» Processing Equipment, wellhead equipment designed
to ASME B31 Codes and API Standards

@ Exp|opep Explorer Energy Services Ltd. 57




EUB pipeline Act and Regulations

» Provincial Act provides legal enabling authority

» Regulation under the Act provides technical
requirements specific to Alberta service conditjons
environment and experience

» EUB also issues numerous minor directives and
guides providing direction on specific Issues, I.e.
process for license application, pneumatic testing
service conservation, non metallic materials etc.

@ Exp|opep Explorer Energy Services Ltd. 58




Compliance

» When applying for a routine license the operatarficans it has
complied with all requirements

» Applications that may vary from unusual standamlraviewed for
technical suitability

» Audits of routine applications are done selectively

» Field surveillances group conducts selectively @atsions of
constructions and operations

» Pipelines Inspection Directive (Directive 66) det@nforcement
for non-compliance

» Enforcement requires remedial action and may escaddacility
suspension

@ Exp|opep Explorer Energy Services Ltd. 59




EUB Technical Tools

» EUB Technical Documents applicable to pipelines:

» Sour Service Conservation requirements

» Minimum Technical Requirements for Applications

» Use Of Bimodal High Density Polyethylene PE100

» Jurisdictional Division between CSA and ASME design
» Best Practices for Corrosion Control (with CAPP)

» Pressure Control and Overpressure Protection

» Surface Pipeline Technical Requirements

@ Exp|opep Explorer Energy Services Ltd. 60




EUB 2006 Survelillance and
Compliance

March 2008

@ Exp|opep Explorer Energy Services Ltd.




Definitions

» Compliance — a licensee is found in compliance with
all regulations/requirements

» Low Risk noncompliance — using the Risk
Assessment Matrix, the assessment of the quaétativ
measures of consequences is minimal. A
contravention of regulations/ requirements is found
that does not result in a direct threat to the jgubl
and/or the environment and does not adverselytaffec
oll and gas operations
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Definitions

» High Risk noncompliance — using the Risk
Assessment Matrix, the assessment of the
gualitative measures of consequences Is more
significant. A contravention of
regulations/requirements is found that the
licensee has falled to address and/or that has
the potential to cause a significant impact on
the public and/or the environment.
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EUB Enforcement Principles

» Public safety and environmental protection
will not be compromised

» Enforcement will be timely, effective, and
appropriate

» The licensee Is responsible for compliance
with the EUB requirements and processes

@ Expk)pep Explorer Energy Services Ltd. 64




Pipelines

» The EUB regulates all pipelines that operate at
a pressure greater than 100 psi (7 Bar)

» Low pressure natural gas distribution is
regulated by Gas Alberta

@ Exp|opep Explorer Energy Services Ltd. 65




Key Inspection Areas

» Pipeline Failures — Licensees must report any mpel
fallure regardless of the cause, magnitude or
conseguence.

» Construction and Pressure Testing — New pipeline
Installations are inspected to ensure compliantie wi
regulations and standards

» Operations Inspections — On existing pipelines to
ensure operation and maintenance activities are in
accordance with requirements

» Contact Damage — Sites where pipeline contact
damage has occurred Is inspected

@ Exp|opep Explorer Energy Services Ltd. 66




Pipelines 2006

KM
Crude Oll 18,142
Natural Gas* 248,638
Sour Gas 21,016
Water 21,753
Multiphase 52,300
Others 30,383
Total 392,232

*Does not include natural gas distribution operatirg under 7 Bar.
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Pipeline Failure/hits

» Hit — striking a buried pipeline during a ground
disturbance activity resulting in the pipeline or
pipeline coating being damaged; a release of ptoduc
does not necessarily result

» Leak — an opening, crack, or hole in a pipeline
causing some product to be released, but not
Immediately impairing the operation of the pipeline

» Rupture — The instantaneous tearing or fracturing of
the pipeline material, iImmediately impairing the
operation of the pipeline

@ Exp|opep Explorer Energy Services Ltd. 68




Reported Failures/Hits
January 1 — December 31, 2006

Cause Incidents Leaks Ruptures
# % | # Insp. | # Insp.
Construction Damage 68 7.6 | 65 41 3 2
Damage by others 26 3.0 19 15 7 7
(hits with release)
Damage by others 80 8.9 0 55 0 0
(hits, no release)
Earth Movement 13 1.4 13 6 0 0
External Corrosion 110 | 12.3| 107 | 51 3 2
Internal Corrosion 343 | 38.3| 343 | 163 | O 0
Fittings/Valve Failure 53 6.0 | 53 18 0 0
Other (Girth weld, Overpressure, etc.) 202 | 225| 202 | 88 3 3
Total 895 | 100 | 802 | 437 | 16 | 14

@ Explorer
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Minimizing Release Effects

» Leak detection systems

» Training and awareness programs
» Automated shut-in equipment

» Pipeline patrols

@ Exp|opep Explorer Energy Services Ltd.
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When Failure Occurs

Licensee must:

» Confirm the integrity of the entire pipeline
segment

» Perform an engineering assessment on the
entire pipeline system it operates

» Outline measures to prevent further
occurrences

» If fallure cannot be identified, perform a
fallure analysis
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Failures Compared to Total Pipeline

Length
Year Length of Pipe Ratio
(1000s of Km) | (failures/1000 km)
2002 317 2.5
2003 332 2.4
2004 354 2.4
2005 373 2.3
2006 392 2.2
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Pipelines: Delivering Benefit

Canadian Energy Pipeline Association

EXP'OFEI" Explorer Energy Services Ltd.
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Mission

» Represent the views of its member companies, Wwehritent
of ensuring that Canadians benefit from an energy
transportation infrastructure which is operate@lsadnd is
financially sound and environmentally sustainabie,

* Working with governments and other stakeholderthan
formulation of policy and regulation

* Promoting best practice sharing

o Conducting research to support appropriate pytalcy
development
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CEPA Members

» Transport 97% of the crude Full

oil and natural gas producedi Efab”_sfa”ada

in Canada g Sgegtrge
» OIl pipeline system near > Alliance

Capacity » Kinder Morgan Canada

» TransGas

» New natural gas supply > ATCO

needs to be connected t0  » Trans-Northemn

existing pipeline systems > Foothills

i » Trans Quebec & Maritimes

» Collective assets must TechnicalQ

double in next 15 years > Pembina Pipelines

Y YV VY

BP Canada Energy Company
Maritimes & Northeast Pipeline
Access Pipeline
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Canadian Oil Facts
2.6 million barrels/day — total production (2006)
1.8 million barrels/day — total exports (2006)
$39.3 hillion (CDN) —value of exports (2006)

E 179 billion barrels - total reserves (2006)
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/ Energy Infrastructure Investment
~« ~  $16 trillion US — Global energy sector, next 30 years
i.-:*—t ~ $155 b|II|on US — North Amerlca p|peI|nes only, next 20 years
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Kinder Morgan
Corridor

Incremental Capacity. . + 240,000 bpd
InService Date . . . ... .. .. 2003

Enbridge
Gateway
Incremental Capacity. . +400,000 bpd
| InService Date . . .. oL L 2010 |

| Kinder Morgan
Trans Mountain TMx1/Anchor

Incremental Capacity. . +75,000 bpd
_ In Service Date . . ., . . ... . 2008

Canadian - Waupisun v
| Incremental Capacity. . . . +350,000 bpd e
fInServiceDate . . .. .. ......

Keystone
.| Incremental Capacity. . +435,000 hpd
In SErwce Date 2008

Kinder Morgan
Additional Proposals Trans Mountain
and Northern Route Options : -
Thx2 . .o eow .+ 100,000 bpd (2009) 'r’,;', J ]
Com etuTMLm WL |
G pl p. . +400,000 bpd (2011) | e o TP — _ Enhridge
Morth Route . . . . ., ! T Y o R Alberta Clipper
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USA Southern Access
C | Incremental Capacity. . +400,000 bpd
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B
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Canadian Natural Gas Facts

17.1 billion cubic feet/day — total production (2006)
9.6 billion cubic feet/day — total exports (2006)
$27.8 billion (CDN) — value of exports (2006)

57 trillion cubic feet — total reserves (2006)
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Mackenzie Pipeline |
1.2 bcf (initial capacity)
2011 In service

$8 billion USD Cost

Alaska Pipeline
4.0 bcf (initial capacity)
2014 In service

$20 billion USD Cost

1

sty "

2004 Natural Gas Reserves |-
56.5 trillion cubic feet - Canada |
192.5 tcf - United States

P i

Incremental Additions
Mackenzie Delta Basin
9.5 trillion cubic feet (proven)
64 trillion cubic feet (ultimate)
Alaska Basin

35 trillion cubic feet (proven)
99 trillion cubic feet (ultimate)

Source: CAPP/EIA/JEUB/NEB
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Pipelines: Delivering Benefit
Contributing to Quality of Life

» A typical 1,000 kilometer pipeline project will beit all
Canadians

- Creates 12,000+ person years of work
- Adds almost (CDN) $1 billion to Canada’s GDP
» Demonstrated commitment to health, safety and enment

- No ruptures or leaks on member transmission ipeli
systems under NEB regulation (2003 -2005)

» Pipeline companies invest locally through employm&axes
and goods and services purchases

» Two-thirds of the energy used by Canadians is eaioy
CEPA member pipelines
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Pipelines: Delivering Benefit

Career & Business Opportunities

Engineers

Accountants

Process and field operators
Electricians

Instrumentation specialists
Welders

Equipment operators

Building trades

Information systems
Geotechnical

Wildlife monitoring

Traditional knowledge specialists
Land owner relations specialists
Equipment supply/maintenance \
Charter air services

Catering and accommodation
Camp and site security services

Explorer

Explorer Energy Services Ltd.
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Pipelines: Delivering Benefit
Project Decision Delays Costly

» Energy infrastructure development delays
Increase natural gas prices by $57.7 billion
between 2006 — 2025

- 56.4% of the increase paid by industrial gas
consumers

- 27.1% of the increase paid by residential gas
consumers

- 16.5% of the increase paid by commercial
gas consumers
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Pipelines: Delivering Benefit
Development Environment Changing

Context Public Policy Issues
» Health, Safety & Environmental » Land Access

- Air, water and soil quality - Aboriginal land claims, consultation

- Climate change and capacity

- Multiple land-use demands - Land-use guidelines

- Development benefits information

> “Fair-Share” Issues > Regulatory & Policy

- Community infrastructure - Effective and efficient

- Access fatigue - F/P/T overlap and duplication

- F/PIT revenue sharing - Agency/Department capacity

» Investment & Innovation

> Prosperity Infrastructure - Skills and HR development

- Refining, upgrading and pipelines - R, D&D

- Labour availability - Foreign and domestic direct

- Social needs Investment
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Pipelines: Delivering Benefit
Regulatory Effectiveness and Efficiency

» Focus must be on both effectiveness and efficiency

» Policy must be risk-management based and establish
accountability and performance measures

» Canadians, government and industry must benefit
- Enhanced environmental, public health & safetytgxton
- Improved investor certainty
- Timely infrastructure development
- Cost-effective delivery of government services
» Ensure adequate agency/department capacity
- The right people with the right skills
- Establish a major project management process
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Policy Framework Enables
Opportunities

Investment

Good Governance
Achieves:
«Clear priorities
sImproved approval processes
sIntergovernmental cooperation
*Protection of physical integrity

Investment
Achieves:
Modern infrastructure
Diversity of options
sImproved skills
*Better information

21st Century
Energy
Marketplace

Good
> Governance

Innovation

A

Innovation
Achieves:
*Environmental performance
*New technologies
*Energy productivity
*Customer choice

@ Exp|opep Explorer Energy Services Ltd. 86




Regulation Areas

» Ol
» Gas
» Oll sands
» Pipelines
» Coal
» Power plants
» Transmission lines
» Rates for gas and electric utilities
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Goal Orientated Regulation

» NEB Onshore Pipeline Regulation (OPR-99)

reflect goal orientation by:

* Providing simplified requirements with broad goqals
broad application and clear guidance outlininggbal
of the section and interpretation guidance

@ Exp|opep Explorer Energy Services Ltd. 88




Goal Orientated Regulation

» Environmental Protection Program

« 48. A company shall develop and implement an
environmental protection program to anticipateyvprg,
mitigate and manage conditions which have a paenti
to adversely affect the environment.
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Goal Orientated Regulation

» Goal (s. 48): To ensure that protection of the
environment is achieved through the
development and implementation of a
systematic environmental protection program.

@ Exp|opep Explorer Energy Services Ltd. 90




Goal Orientated Regulation

Guidance

» An environmental protection program assists a compa
proactively managing environmental issues and Byaieally
tracking its environmental performance. Programgonents
should be developed to anticipate, prevent, andatd
conditions that have the potential to adverselgdafthe
environment, thereby managing environmental ris&ughout
the lifecycle of the pipeline.

» An environmental protection program should defime t
responsibilities, practices, procedures, processes,
resources for achieving, reviewing, and maintairtivey
company’s environmental performance.
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Goal Orientated Regulation

» For guidance in developing an environmental
protection program, companies may use the
applicable provisions of the ISO 14000 series of
Standards as a reference. Consistent with ISO0L400
principles, an environmental protection program
should be embraced by employee and driven by

senior management.
» The components of an environmental protection pragrauld include:
> (@) an environmental policy and committee statement
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Goal Orientated Regulation

> (b) a planning process that takes into account leisland other
requirements and incorporates relevant environmentaedures that may
include details on the management of:

Noise (including provisions for monitoring when appiae);

Wildlife and wildlife habitat (including baseline @@aand ongoing
monitoring programs;

» Materials Storage and Waste (including communicadimeh handling of
MSDS, segregation, signage, containment, labelig), et

» Vegetation (including baseline information and cohprots where
appropriate);

» Soills;

» Air Quality (including provisions for modeling and mtoring when
appropriate);

>

>
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Goal Orientated Regulation

Aguatic resources and water quality (Including baseliata and ongoing
monitoring programs);

Heritage Resources; and

Traditional Uses;

(c) an implementation process which could involve:
Implementing relevant environmental procedures;
Applying defined roles and responsibilities;

EXP'OFEI" Explorer Energy Services Ltd. 94




Goal Orientated Regulation

Environmental training, awareness and competencju@mg contractors);
and

Consultation and communication procedures;

(d) a process for review and corrective action wiiahid involve:
monitoring and measurement procedures;

non-conformance, corrective and preventive actiacgdures;
documentation and records procedures; and

Internal program audits to determine if the systemrogram has been
implemented and maintained as planned; and

(e) a management review to determine program slityadind continual
improvement.

V. VVVVVYYVY V
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Goal Orientated Regulation

»In closing, section 48 should not to be viewed
as stand alone, in that an environmental
protection program embraces many other
aspect of the OPR-99.
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Traffic, Tolls and Tariffs

March 2008
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Part IV of the NEB Act

» The Board may make orders with respect to all
matters relating to traffic, tolls and tariffs
(section 59 of the NEB Act)
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Definitions

» Traffic — the commodity being transported and the
activity of transportation and other associated
dealings with that commodity.

» Toll — the price charged by a pipeline company for

the use of its facilities.

» Tariff — The terms and conditions under which the
services of a pipeline are offered or provided,

including the list of tolls, the rules and regubais,
and the practices relating to specific services.
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Mandate Under Part IV of NEB Act

» “all tolls shall be just and reasonable, and shall
always, under substantially similar
circumstances and conditions with respect to
all traffic of the same description carried over
the same route, be charged equally to all
persons at the same rate”

» A company shall not make any unjust
discrimination In tolls, service or facilities...”
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Economic Regulation Objectives

» Ensure adeguate pipeline capacity Is in place

» Ensure that pipeline system provides shippers
with desired services at reasonable cost

» Ensure that pipelines are financially viable (are
able to raise adeguate capital to maintain
system and finance expansion)
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Forms of Toll Regulation

» Group 1 — Larger pipelines which typically
have many shippers and require ongoing
financial regulatory oversight (12)

» Group 2 — Smaller pipelines regulated on a
complaint basis (Approximately 100)
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Types of Toll Regulation

Group 1
» Cost of Service
» Negotiated Settlements

Group 2
» Complaints based regulation
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Cost of Service

Advantages Disadvantages
» Forecast costs recoveredr Little incentive to
from customers reduce costs
» Regulator sets allowable> Regulatory burden
return on equity > Potential adversarial
» Easy to understand relationship with
customer
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Negotiated Settlement

Advantages Disadvantages
» Reduce regulatory burden > Higher risk as earnings not
> Improve customer relations ~ Set by regulator
> Focus on results not process” May increase complexity of
» Sharing of efficiency gains agreements
» Quality of service increase
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Cost of Service Regulation

» Traditional method of regulating major
pipelines under Board jurisdiction (focus is on
cost control)

» The pipeline forecasts Iits total cost of
providing service for a forward test period

» COS = Revenue Requirement
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Cost of Capital

» Generic hearing held in 1995 to address cost of
capital for 10 pipelines

» Board approved:
- Appropriate equity ratios
- Uniform rate of return on common equity

- Established a procedure for annual
adjustments to rate of return on equity
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Fair Return Standard

Comparable Investment Standard

» |Is the return comparable to the return available to
other enterprises of similar risk?

Financial Integrity Standard

» Can the financial integrity of the company be
maintained?

Capital Attraction Standard

» Can incremental capital be attracted to the engsrpr
on reasonable terms and conditions?
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Negotiated Tolls Settlements

» All interested parties have a fair opportunity to
participate

» Must not fetter the Board’s abllity to reflect
public interest

» Must not contain provisions which are illegal
or contrary to the Act

» Must produce adequate information for Board
to assess reasonableness
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ltems Addressed In Settlements

» Revenue Requirements
» Rate of Return

» Performance Incentives
» Toll Design
» Reporting Requirements
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Negotiated Settlements

Contested Uncontested
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Tolls Settlement Process

» Settlement or Application filed
» Regulatory panel appointed

» Board solicits comments from interested
parties

» Staff analysis, information requests
» Hearing ?
» Decision

@ EXP'OFEI" Explorer Energy Services Ltd. 112




Contested Tolls Settlement

If an Iinterested party opposes it shall provide:
» Grounds for opposition
» Statement of facts to support opposition

» Nature of prejudice or damage If settlement Is
approved

» Nature of relief sought
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Benefits of Negotiated Settlements

» Eliminates adversarial process
» Saves times and cost of hearing
» Provides for sharing of savings

» Fosters better working relationships between
pipelines and shippers

» Can offer service innovations
» Effective multi-year process
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Complaint

» Lighter degree of to

» Pipeline Is responsi
Information to enab

Based Regulation

| and tariff regulation
nle for providing sufficient

e them to determine whether the

tolls are just and reasonable
» |If a complaint, Board establishes procedure to

examine tolls

» Distinction applies to economic regulation but toot

safety, etc.
» Few complaints
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Pipeline Access

» Oll Pipelines are generally common carriers
(30 day commitment)

» Gas pipelines are contract carriers (contracts
for one year or more)

» Pipelines have access criteria listed in Board
approved tariff

» Board can direct pipeline to provide service
under section 71 of NEB Act
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Toll Design

» Toll design Is the process of deriving tolls for

t

different services from the cost of service and

nroughput or contracted volumes

-

"olls should generate sufficient revenue to

recover approved costs, and at the same time
fairly allocate charges to users in relation to

t

he costs and benefits of different services
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Toll Design Principles

» Just and Reasonable » Simplicity, Stability,

> No Unjust Discrimination Predictability

> Cost-based » Economic Efficiency

> User Pay/Cost Causation * Innovation

> Fairness and Equity » Open Access and

> No Acquired Rights to Transparency
Facilities
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Gas Pipeline Toll Design

» Gas pipes typically have a two-part toll

» Straight Fixed Variable (SFV) — All fixed
costs are assigned to the demand toll, all
variable costs are assigned to the commodity
toll

» This method virtually assures 100% recovery
of the pipeline’s fixed costs

» 100% Load Factor tolls
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Gas Pipeline Toll Design

» Total fixed allocated costs are divided by
contracted volumes and then by 12 to arrive at
the monthly demand toll

» Total variable allocated costs are divided by
throughput volumes to arrive at the commodity
toll
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Firm Transportation (FT) Service

» A non-interruptible transportation service
which provides for the delivery of gas up to a
specific maximum dalily quantity

» Shipper must pay a monthly demand charge
regardless of the volumes transported, a
commodity charge for the volumes actually
transported and provide fuel gas
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Interruptible Transportation Service

» A transportation service provided on an
Interruptible basis (lower priority)

» Shipper only pays a toll for the volumes
actually transported

» The toll is usually expressed as a percentage of
the FT toll

» Some pipelines have biddable IT tolls
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Toll Design Methodologies

» Different toll design methodologies are used In
Canada

- Postage Stamp (e.g. M&NP)
- Zonal (e.g. TCPL domestic, Westcoast)

- Point-to-Point (e.g. TCPL exports and short
haul)

» Each method has merit depending on the
circumstances
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Rolled-in vs. Incremental

» Rolled-In: Expansion costs are pooled with
existing costs and charged to all users equally

» Incremental: Expansion costs are charged only
to expansion shippers

» Stand alone: Tolls paid by only those shippers
utilizing specific faclilities that are physically
distinguishable form existing facilities
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Reasons for Rolled-In

» No acquired right&the payment of tolls in the past confers
no benefit on toll payers beyond the provisione/ge)

» No vintage tolling(No discrimination among shippers on
basis of when they commenced service)

» Operation integratio(New facilities will become an
Integral part of the system and will not be dedidab any
Individual shipper’s gas)

» Cost CausatioAggregate demand of all shippers caused
the need for additional capacity)
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Example of Incremental Tolling

» Delivery Pressure tolls on TCPL

» Pressure higher than 4000 kPa at certain export
points

» Separate and distinct service required by
limited number of shippers

» Facllities can be separately identified
» Principles of cost causation and user pay
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