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SUMMARY OF THE WORKSHOP AGENDA 

Tuesday 
April 15 

Pre-Workshop Tutorials 
8:30 The Essentials of SCC 
11: 00 Critical Assessment of Cracks 
11: 00 Land Use Planning Adjacent to Pipelines - 

An Overview 
13 : 45 Risk Management/Risk Assessment 

Wednesday 9:30 Plenary Session 
April 16 11: 50 Lunch 

13 :00 Plenary Session 
17 : 00 Adjournment for the Day 

Thursday 
April 17 

8:OO Plenary Session 
8 : 15 Working Groups - Session A 
10:30 Working Groups - Session B 
12 : 00 Lunch 
13 : 00 Working Groups - Session C 
15:30 Working Groups - Session D 
17 : 00 Adj ournment for the Day 
18:30 Recept ion 

Friday 8:OO Plenary Session 
April 18 8:15 Working Groups - Session E 

9 : 20 Plenary Session 
12:25 Workshop Adj ournment 
12:30 Lunch 

SCHEDULE OF WORKING GROUPS ON THURSDAY, APRIL 17 

Working Groups will meet at the times indicated with a / .  

Working Group #1: New ~echnologies for 
Construction, Inspection, Repair & Rehabilitation 
Workinq Group #2: Stress-corrosion Crackinq 
Working Group #4A: 
Risk AasessmentlRisk Manaqement--General 
Working Group #4B: 
Risk Manaqement/Internal Corrosion--Producers 
Working Group #4C: 
Risk ~ssessment/Risk Manascrmmt--Transmission 
Working Group #4D: 
Risk Aasessment/Risk Management-- 
Conmnrnications and Public Consultation 
Working Group #5: 
Information Exchanae and Networking 
Workinq Group #6: Land Use Planninq/Encroachent 
Workinq Group #7: External Corrosion 
Workinq Group #8: Abandonment 
Workinq Group #9: In-Line Inspection 

8:15 
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PIPELINE UFEC YCL E REGIS TRA TIONS 
Banff, Alberta 

April 16 - 18,1997 





13:OO - 14:30 
Not Meeting 

Not Meeting 

Not Meeting 

Not meeting 

The Future of In-Line 

10:30 - 12100 
Not Meeting 

Perepectivee of the 
Pipeline Industry, 
Regulatore, and Planners 
Dave English, Amoco; Dave 
DeGagne, AEUB; Allison 
Williams, County of 
Mountain View, Planning 
Department 

Not Meeting 

Not Meeting 

Not Meeting 

Group 

5: ~nformation 
Exchange and 
Networking 

6 : Land Use 
Planning/ 
Encroachment 

7: External 
Corrosion 

8: Abandonment 

9: In-Line 

15:30 - 17:OO 

PTAC: Concept and 
Activities 
Eric Lloyd, PTAC 

Internet 
Grant Gordon, Objectworks 

Networking among Pipeline 
Operatora in Eastern Canada 
Pierre Brien, D'Aragon, 
Desbiens et Halde (DDH) 
Ltke 

Not Meeting 

Scheduling Maintenance by 
Monitoring, Aeseesing, and 
Predicting External 
Corrosion: Pipeline 
Operators1 Overview 
Round Table Discussion of 
Current Status and Future 
Plans 

Not Meeting 

EMAT-Baeed SCC ~etection in 

8815 - 9r45 
Not Meeting 

Not Meeting 

Not Meeting 

Ground subsidence due to 
pipeline Abandonment 
Milos Stepanek, Geo- 
Engineering 

Subsidence Issue from a 
Regulatory perspective 
Dennis Bratton, Alberta 
Environmental Protection 

Liability of Abandoned 
pipelines 
Nick Schultz, CAPP 

Not Meeting 
Inspection Inspection 

Keith Grimes, BG 
Inspection Services, Inc. 

Results of In-Line 
Inspection Using the 
Ultra8can CD 
Herbert Willems, 
Pipetronix GmbH 

Operating Pipelines 
J.C. Hamilton, T.D. 
Williamson, Inc. 

Speed Control Developments 
on the MFL Tool 
Tom Sawyer, BJ pipeline 
Inspection Services 



Room Allocations for Working Groups 

Friday 

8:15 - 9:15 

2  52 

2 5 1  

Max Bell 
Auditorium 

Max Bell 
Auditorium 

- 

Max Bell 
Auditorium 

Max Bell 
Auditorium 

Max Bell 
Foyer 

Max Bell 
Foyer - 

150  
1 6 1  

253 

Group 

1: New ~echnologies 
for 
Construction, 
Inspection, 
~egair & 
~ehabilitation 

2: stress-corrosion 
Cracking 

4A: Risk Assessment/ 
Risk Management: 
General 

4B: Risk Management/ 
Internal 
Corrosion: 
Producers 

4C: Risk Assessment/ 
Risk Management: 
Transmission 

4D: Risk Assessment/ 
Risk Management: 
Communications 
and Public 
Consultation 

5 : Information 
Exchange and 
Networking 

6: Land Use 
Planning/ 
Encroachment 

7: External 
Corrosion 

8: Abandonment 
9: In-Line 

Inspection 

8:15 - 9:45 

252  

Max Bell 
Auditorium 

2 5 1  

--- 

- - -  

--- 

--- 

--- 

--- 
1 6 1  

- - -  

13:OO - 14:30 

--- 

- - -  

- - -  

2  53 

Max Bell 
Auditorium 

2 5 1  

- --  

- - - 

---  
- - -  

252 

Thursday 

10230 - l2:OO 

252 

Max Bell 
~uditorium 

--- 

253 

2 5 1  

- - - 

--- 

150  

--- 
---  

- - -  

15:30 - 17:OO 

- - - 

- - - 

---  

- - -  

- - - 

2 5 1  

1 5 0  

- - - 

Max Bell 
Auditorium 

- - -  

252  



Working Group Co-Chairs: 
Working Group #I: New Technologies for Construction, 

Inspection, Repair and Rehabilitation 
Co-Chairs: Reynold Hinger, Trans Mountain Pipe Line 

Company Ltd. 
Paul Wong, NOVA Gas Transmission Ltd. 

Working Group #2: Stress-Corrosion Cracking 
Co-Chairs: Walter Kresic, Interprovincial Pipe Line Inc. 

Martyn Wilmott, NOVA Research & Technology 
Corp . 

Working Group #4A: Risk Assessment/Risk Management -- General 
Co-Chairs: Ian Dowsett, Alberta Energy and Utilities 

Board 
David Wilson, University of Alberta 

Working Group #4B: Risk Management/Internal Corrosion -- Producers 
Co-Chairs: Dave Kopperson, PanCanadian Petroleum Limited 

Karol Szklarz, Shell Canada Limited 

Working Group #4C: Risk Assessment/Risk Management -- Transmission 
Co-Chairs: Blaine Ashworth, TransCanada PipeLines 

Brian Griffin, Bercha Associates 

Working Group #4D: Risk Assessment/Risk Management -- Communications 
and Public Consultation 

Co-Chairs: Roland Andersson, Major Industrial Accidents 
Council of Canada (MIACC) 
Brian Plesuk, Gulf Canada Resources Ltd. 

Working Group #5: Information Exchange and Networking 
Co-Chairs: Ken Ball, Alberta Economic Development and 

Tourism 
Pierre Brien, D'Aragon, Desbiens et Halde (DDH) 
Ltee 
John Donini, CANMET/Western Research Centre 

Working Group #6: Land Use Planning/Encroachment 
Co-Chairs: Dave English, Amoco Canada Petroleum Co. Ltd. 

Joanne Nutter, Imperial Oil Resources Limited 

Working Group #7: External Corrosion 
Co-Chairs: Susan Miller, Interprovincial Pipe Line Inc. 

Bob Worthingham, NOVA Gas Transmission Ltd. 

Working Group #8: Abandonment 
Co-Chairs: Karen Etherington, NOVA Gas Transmission Ltd. 

Ron McKay, Novagas Clearinghouse Ltd. 

Working Group #9: In-Line Inspection 
Co-Chairs: Wayne Feil, Imperial Oil Limited 

Terry Klatt, Foothills Pipe Lines Ltd. 



Schedule of Working Groups on Thursday, April 17, 1997 

. 

15:30 - 17:OO 
Not Meeting 

Not Meeting 

Not Meeting 

Not Meeting 

Not Meeting 

Background. Resources/ 
Tools; MIACC Guidelines 
Case Study: Downstream 
Submission 
Recommendations . . . - - - - 

Group 

1: New ~echnologies 
for 
Construction, 
Inspection, 
Repair & 
Rehabilitation 

2: Btreee-corrosion 
Cracking 

4A: Risk Assessment/ 
Risk Management: 
General 

4B: Risk Management/ 
Internal 
Corrosion: 
Producers 

4C: Risk Assessment/ 
Risk Management : 
Transmission 

4D: Risk Assessment/ 
Risk Management: 
Communications 
and Public 
Con ntion 

10:30 - 12:OO 
Compoeite Bleevee 
~hillip Nidd, AEC 
Pipelines 

Development of SCC 
Management Protocols 
Bob Sutherby, NOVA Gas 
Transmission 

Not Meeting 

Acceptable Performance: 
Risk ~ a t r i x  for 
Production Pipelines -- 
probability & Impact 
Dave Kopperson, 
PanCanadian Petroleum 
Reliability of Existing 
Models for Predicting the 
probability of Internal 
Corroeion 
Dave Kopperson, 
PanCanadian Petroleum 
Predicting Pitting 
Corroeion of High Water 
Cut Pipelines 
Sankara Papavinasam and 
John Donini, CANMET 
Risk Assessment: 
SCC Report: overview of 
Risk Assessment Issues 
Draft CSA 2662 RA 
Appendix 
Incident Databases 
(PRASC, SCC, ISAT) 
Future directions for RA 

Not Meeting 

8:15 - 9:45 
Epoxy Sleeves 
 avid Harper, Greg Toth, 
Trans Mountain Pipe Line 

1n-Line Inspection for 
8CC Management, Susan 
Miller, ~nterprovincial 
Pipe Line Inc., and Ravi 
Krishnamurthy, Mobil Oil 
Canada 
overview of pipeline 
Workshops 
John McCarthy, NEB 
Integrated Risk 
Management, Risk Control 
Toole, Issues, 
Acceptability of Risk, 
Uncertainty in Risk 
Decisions 
Ian Dowsett, AEUB 
David Wilson, U .  of A. 
Risk Analysis ~echniques 
Michael Zelinsky, Bovar 
Environmental 

Not Meeting 

Not Meeting 

Not Meeting 

13:OO - 14:30 
Not Meeting 

Not Meeting 

Not Meeting 

Mitigation of Internal 
Corrosion: 
Design & Performance of 
Corrosion Inhibition 
Programs for Multiphase 
Pipelines 
Baker Performance 
Chemicals, Champion 
Technologies, Energy 
Chemicals 

Risk Management: 
Incident response case 
histories, risk 
management issues 

Background, Resources/ 
Tools; CAPP Guidelines 
Case Study: Upstream 
Submission 
Recommendations 



Thursday, April 17, 1997 

8:00 Plenary Session -- Max Bell Auditorium 
8:15 Workins Groups: Session A 

Working Group #1: New Technologies for Construction, 
Inspection, Repair and Rehabilitation 

Working Group #2: Stress-Corrosion Cracking 
Working Group #4A:Risk Assessment/Risk Management -- General 
Working Group #8: Abandonment 

9 : 4 5  Break/Individual Contact Meetings 

10:30 Workinu Groups: Session B 

Working Group #1: New Technologies for Construction, 
Inspection, Repair and Rehabilitation 

Working Group #2: Stress-Corrosion Cracking 
Working Group #4B:Risk Management/Internal Corrosion -- 

Producers 
Working Group #4C:Risk Assessment/Risk Management -- 

Transmission 
Working Group #6: Land Use Planning/Encroachment 

12:00 Lunch 

13:00 Workinu Groups - Session C 
Working Group #4B:Risk Management/Internal Corrosion -- 

Producers 
Working Group #4C:Risk Assessment/Risk Management -- 

Transmission 
Working Group #4D:Risk Assessment/Risk Management -- 

Communications and Public Consultation 
Working Group #9: In-Line Inspection 

14:30 Break/Individual Contact Meetings 

15:30 Workinu Groups - Session D 
Working Group #4D:Risk Assessment/Risk Management -- 

Communications and Public Consultation 
Working Group #5: Information Exchange and Networking 
Working Group #7: External Corrosion 
Working Group #9: In-Line Inspection 

17:00 Adjournment for the Day 

18:30 Reception, Max Bell Foyer 



Friday, April 18, 1997 

8:00 Plenary Session -- Max Bell Auditorium 
8:15 Workinq Grouws: Session E 

Working Group #1: New Technologies for Construction, 
Inspection, Repair and Rehabilitation: 
Buoyancy Control in Muskeg Terrain 
Gord Sirnrnonds, NOVA Gas Transmission 
Ltd. 

Working Group #2: Stress-Corrosion Cracking 

Working Group #4: Risk Assessment/Risk Management 

Working Group #5: Information Exchange and Networking 

Working Group #6: Land Use Planning/Encroachmant 

Working Group #7: External Corrosion 

Working Group #8: Abandonment 

Working Group #9: In-Line Inspection 

Plenary Session -- Max Bell Auditorium 
9:20 Working Group #I: Co-Chairs' Report and Discussion 

9:35 Working Group #2: Co-Chairs' Report and Discussion 

9:50 Working Group #4: Co-Chairs' Report and Discussion 

10:30 Break/Individual Contact Meetings 

11:OO Working Group #5: Co-Chairs' Report and Discussion 

11:15 Working Group #6: Co-Chairs' Report and Discussion 

11:30 Working Group #7: Co-Chairs' Report and Discussion 

11:45 Working Group #8: Co-Chairs' Report and Discussion 

12:OO Working Group #9: Co-Chairs' Report and Discussion 

12:15 Workshop Wrap-Up, Distribution of Proceedings 

12:25 Workshop Adjournment 

12:30 Lunch 
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BANFF/97 PIPELINE WORKSHOP 
MANAGING PIPELINE INTEGRITY -- PLANNING FOR THE FUTURE 

Banff Centre for Conferences, Banff, Alberta 

Workshop Co-Chairs: 
Roland Andersson 
Don Currie 
Bob Hill 
Harry Lillo 
Doug Macdonald 
Bruce Mitchell 
Barry Broderick 
Winston Revie 
Ian Scott 
Ray Smith 

Major Industrial Accidents Council of Canada 
Alberta Chamber of Resources 
Canadian Energy Pipeline Association 
Alberta Energy and Utilities Board 
Kilborn Western Inc. 
Canadian Association of Petroleum Producers 
Canadian Gas Association 
CANMET 
Canadian Association of Petroleum Producers 
National Energy Board 

Workshop Objectives 
To provide an interactive forum where the management of the 
integrity and safety of Canada's pipeline infrastructure can be 
discussed. 
To provide an opportunity to focus on state-of-the-art 
technologies and past experiences related to the design, 
construction, operation, testing, inspection, maintenance, 
repair, and abandonment of pipelines. 
To facilitate and promote the sharing and exchange of 
information and the development of pipeline industry 
communication networks. 
To encourage the development and operation of working groups and 
task forces to address the future challenges associated with 
pipelines. 
To recognize areas where coordinated efforts could be 
implemented to enhance the pipeline safety management process. 
To raise awareness of and to reduce land use conflicts on both 
sides of the right-of-way. 
To identify new areas and initiatives for pipeline research and 
development. 
To publish the workshop proceedings and a final workshop report. 

Workshop Benefactors: 
Canadian Association of Petroleum Producers 
~anadian Energy Pipeline Association 

Workshop Patrons: 
BJ Pipeline Inspection Services OMAE Calgary Chapter 
British Gas Pipetronix 
CANMET TransCanada PipeLines 
National Energy Board U.S. Minerals Management Service 
NOVA Gas Transmission Ltd. 

Workshop Sponsors: 
Alberta Energy and Utilities Board Interprovincial Pipe Line Inc. 
Camrose Pipe Company PanCanadian Petroleum Limited 
IEA International Centre for Welland Pipe Ltd. 
Gas Technology Information 

Workshop Supporters: 
IPSCO Inc. 
Prudential Steel Ltd. 

Williamson Industries Inc. 



Pre-Workshop Tutorials: Tuesday, April 15, 1997 

8:30 - 10:30 The ~ssentials of Stress-Corrosion Cracking (SCC 
101) 
Max Bell ~uditorium 
Redvers N. Parkins, University of Newcastle upon 
Tyne, U.K. 
A review and discussion of the basic aspects of 
stress-corrosion cracking of pipeline steels. 

11:OO - 12:30 Critical Assessment of Cracks (Fracture Mechanics, 
State of the Art) 
Max Bell Auditorium 
Bill Tyson, CANMET/Materials Technology 
Laboratory, Ottawa 
A brief review of effects of notches and cracks on 
failure stress, state-of-the-art in fracture 
mechanics testing for material properties, 
fracture toughness of linepipe steels and 
weldments, and a discussion of axial cracks in 
pipelines, including elastic and plastic fracture 
mechanics assessment. 

Land Use Planning Adjacent to Pipelines -- An 
Overview 
Max Bell Building, Room 252 
Don Grossberndt, Amoco Canada, Calgary 
A general overview of issues associated with 
encroachment of development on petroleum product 
pipelines, with some specific examples indicating 
roles and responsibilities of the pipeline 
industry and various levels of government, as well 
as planners and developers. 

13 : 45 - 16 : 30 Risk Management/Risk Assessment 101 
Max Bell Auditorium 
Ian Dowsett, Alberta Energy and Utilities Board, 
Calgary 
This tutorial is intended to provide an overview 
of an integrated approach for managing risk and 
safety. The material develops the relationship 
between risk and responsibilities for delivering 
public safety. Topics covered include: Setting 
the goals and objectives for risk management; the 
components of risk assessment (qualitative and 
quantitative risk analysis, risk communications 
and pub1 ic consultation) ; operational and audit 
considerations. The tool kit for managing risks 
( setbacks, emergency planning zones and response 
planning areas) is outlined. Notes will be 
provided. 



AGENDA 

Wednesday Morninq, April 16, 1997 

Plenary Session: Max Bell Auditorium 

9:30 Opening Address 
Bob Reid, Canadian Energy Pipeline Association, Calgary 

9:50 NEB Public Inquiry on Stress-Corrosion Cracking of 
Canadian Pipelines -- A Regulatory Perspective 
John McCarthy, National Energy Board, Calgary 

10:lO NEB Public Inquiry on Stress-Corrosion Cracking of 
Canadian Pipelines -- An Industry Perspective 
Bob Hill, Canadian Energy Pipeline Association, Calgary 

10:30 Risk-Based Approaches to Pipeline Safety, Regulation, and 
Comgliance 
Richard Felder, Office of Pipeline Safety, Washington, 
D. C. 

10:50 The Pipeline Risk Assessment Steering Committee (PRASC) - 
An Overview of Progress 
Doug Clark, Gulf Canada Resources Limited, Edmonton 

11:lO CAPP Perspective on Pipeline Encroachment 
Joanne Nutter, Imperial Oil, Calgary 

11:30 Risk Management as an Alternative to Prescriptive 
Regulation 
Keith Leewis, Gas Research Institute, Chicago 
Andy Drake, PanEnergy Corp., Houston 

11:50 Lunch 



Wednesday Afternoon, April 16, 1997 

Plenary Session: Max Bell Auditorium 

13:00 Future Trends in Pipelines -- A European View of Some 
Aspects 
Gerd Vogt, European Pipeline Research Group, Duisburg, 
Germany 
Patrick Corbin, Gaz de France, Paris, France 

13:30 The Future of Pipeline Pigging (What is Needed for Future 
In-Line Inspection of Pipelines?) 
Harvey Haines, Gas Research Institute, Chicago 

13:50 How Does the Insurance Industry View the Pipeline Industry 
Today? 
Norman Nibber, Alexander & Alexander, Reed Stenhouse 
Limited, Calgary 

14:lO MIACC Process -- Canada's Voluntary Approach to Major 
Hazard Control 
Roland.Andersson, Major Industrial Accidents Council of 
Canada, Ottawa 

14:30 Break/Individual Contact Meetings 

15:30 Harmonization of Canadian Pipeline Regulations 
Rob Power, National Energy Board, Calgary 

15:50 New Technologies for Construction, Inspection, Repair, and 
Rehabilitation - Group Report 
Bruce Gray, Novagas Clearinghouse Ltd., Calgary 

16 : 10 SCC Working Group - Group Report 
Bob Sutherby, NOVA Gas Transmission Ltd., Calgary 

16:30 Information Exchange and Networking -- Group Report 
Pierre Brien, DIAragon, Desbiens et Halde Ltee (DDH), 
Montreal 

16:50 Presentation of Plaques to Workshop Benefactors, Patrons, 
Sponsors, and Supporters 

16:55 Facilitation of Working Group Sessions 
Doug Macdonald, Kilborn Western Inc., Calgary 

17:00 Adjournment for the Day 



PRE-WORKSHOP TUTORIALS 

THE ESSENTIALS OF STRESS- 
CORROSION CRACKING (SCC 101) 

C- 

(Slide Presentation - material not available) 





PRE-WORKSHOP TUTORIALS 

CRITICAL ASSESSMENT OF CRACKS 
(FRACTURE MECHANICS, STATE OF 

- THE ART) 















3-Point Bend 
Standards: 

X52 Steel 
BSi PD 6493 : 1991. "Guidance on methods for assessing the aoceptabiliry of 

tlaws in fusiorl welded structures" 

ASTM E 813, "Standard Test Method for J,,, A Measure of Frac~urr 
Touyl~!~sa" 

ASTM E 1152. "Standard Test Method for Determining I-R Curves" 

ASTM E 1737, 'Standard Method for J-Integral Characterization of Fracture 
Toughness" 

ASTM E 1290, "Standard Test Method for Crack-Tip Opening Displacenlent 
(CTOD) Fracnire Toughness Measurementn 

ASTM draft, "S1a:ldard Merhod for Measurement of Fracture Toughness" 
- ~~~i-;utlzs K.  J.  CTOD and R-curves 
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PRE-WORKSHOP TUTORIALS 

RISK MANAGEMENT 1 RISK 
ASSESSMENT 101 





Integrated Risk 
Management 
Process 
Tutorial - BANFF97 Workshop 
Ian Dowsett, 

Senior Advisor, Risk and Public Safety, 
Alberta Energy and Utilities Board 

Michael J. Zelensky, 
Manager, Air Quality and Risk Assessment, 
BOVAR Environmental 



Approach 

Part A: Ian Dowsett 

Overview of an 
Integrated Risk Management Process 

Part B: Michael Zelensky 

Detailed Look at 
Risk Assessment I Risk Analysis 

= Part C 
Discussion 



Objective - Part A 

To Provide an Overview of an Integrated 
Approach to Public Safety & Risk 
Management 

..The Basics 

Overview of the Process 

Detail - Specific Components 



What is Safety? /The Basics 

Safety is the Acceptability of Risk. 
I 1 - Acceptable to Who? Who Decides? 

I I - Both a Public and Industry Decision 

- Regulator Facilitates Decision-making and 
Ensures Provisions 

(The Regulator Holds Ultimate Responsibility for the Decision) I 

I 



Effects of Development 

Tradeoffs 
The Basics 

Change 

I 

Benefits Risk 



What is Risk? 

Risk is the Chance of an Adverse Outcome 

- Environmental / Public Safety 1 Financial 

- Individual I Societal 



Environmental 
Risk = Exposure x Effect 

- Exposure: Low-level, Continuous Emissions 
(Ongoing, e.g. flaring 1 incineration) 

Long-term Chronic 
(e.g. damage to vegetation, soil acidification) 

q 4 The Basics 



Public Safety 
Risk = Frequency x Consequence 
. . . . . . . . . . . . . . . . . . . . . e m  

- Frequency: Accidental Releases 
(Infrequent) 

- Consequence: Short-term Acute 
(e.g:fatality, injury, nuisance or other criteria) 

(Note: to reduce risk, reduce the frequency, reduce the consequence 
or both) 



CANADIAN STANDARDS ASSOCIATION 
Z662-96-OIL AND GAS PIPELINE SYSTEMS 

4.3.2 CLASS LOCATIONS 

4.3.2 GENERAL 

4.3.2.1.1 -Class locations designations shall be determined by way of class 
location areas and on the buildings, dwelling units, places of public 
assembly, and industrial installations contained in such areas. 

4.3.2.1.2-Class location areas shall extend 200M on both sides of the 
centerline of any continuous 1.6KM length of pipeline. (except as allowed by 
4.3.2.6) 

4.3.2.1.3-Each dwelling unit in a multiple dwelling unit building shall be counted 
as a separate unit. 

4.3.2.2 CLASS 1 
Class location areas that contain 10 or fewer dwelling units intended for human 
occupancy shall be designated as Class 1 locations. 





THE ALBERTA PLANNING PROCESS 

MUNICIPAL DEVELOPMENT PLANS 
AREA STRUCTURE PLANS 

LAND USE BYLAWS 







CANADIAN STANDARDS ASSOCIATION 
Z662-96-OIL AND GAS PIPELINE SYSTEMS (cont) 

10.7.1 - CHANGES IN CLASS LOCATION 

10.7.1 .I - Where class locations change as a result of increases in population density or location 
development, pipelines in such locations shall be subject to all of the requirements for the higher 
class location, or shall be subjected to an engineering assessment to determine the (a) design, 
construction, and testing procedures followed in the original construction, compared with the applicable 
requirements for this Standard; (b) condition of the pipeline by field inspections, examinations of operating 
and maintenance records, or other appropriate means, and (c) type, proxitnity, and extent of the development 
that has increased the class location, giving consideration to concentrations of people, such as those 
associated with schools, hospitals, srnall subdivisions, and recreation areas built near existing pipelines. 

10.7.1.2-Where ttie engineering assessment (see clause 10.7.1 . I )  indicates that the section of pipeline is 
satisfactory for the changed class location, no change to the tnaximum operatirig pressure shall be 
required. 

10.7.1.3- Where the engineering assessment (see clause 10.7.1 . I )  indicates that the section of pipeline is 
not satisfactory for the changed class location, as soon as practicable either the pipe shall be 
replaced or a revised maximum operating pressure, calculated according to the requirements of Clause 
8.5 for the changed class location, shall be used. 

10.7.1.4- Pipelines that may be subject to changes in class locatior~ shall be inspected annually by the 
operating Company in order to determine whether any change in class location has occurred. Records of 
such inspections and of any corrective action shall be retained. 
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CANADIAN STANDARDS ASSOCIATION 
2662-96-OIL AND GAS PIPELINE SYSTEMS (cont) 

4.3.2.3 CLASS 2 

4.3.2.3.1 -Class location areas that contain more than 10 but fewer than 46 
dwelling units intended for human occupancy shall be designated Class 2 
locations. 

4.3.2.3.2-Class locations that contain the following shall be designated Class 2 
locations: 
(a) a building that is occupied by 20 or more persons during normal use; 
(b) a small, well defined outside area that is occupied by 20 or more persons 
during normal use, such as a playground, recreation area, outdoor theater, or 
other place of public assembly; 
or 
(c) an industrial installation such as a chemical plant or hazardous substance 
storage area, where release of products from the pipeline could cause the industrial 
installation to produce a dangerous or environmentally hazardous condition. 





CASE STUDY #I/MUNICIPAL DISTRICT OF FOOTHILLS 

10" ODIHVP Product Pipelinelbutane 
built in 1956 
CSA-Z662-961class 1 designation 







CASE STUDY # 2lMUNICIPAL DISTRICT OF CLEARWATER 

10" ODIHVP Product PipelineINGLs 
8" ODILVP Product PipelineICondensate 
(10") built in 1960 
( 8") built in 1961 
CSA-2662-961Class 1 designation 













PRE-WORKSHOP TUTORIALS 

LAND USE PLANNING ADJACENT TO 
PIPELINES - AN OVERVIEW 





Example of Difference Between: 
Environmental & Health and Public Risk . . ..................... 

TYPE of RELEASE 

i 
CONTROLLED UNCONTROLLED 

Planned, low-concentration Accidental, highconcerdration 
(frequency = 1) (frequency << 1) 

I I I I 

4 The Basics 



Overview of the Process: I 

"Integrated Risk Management" .................... 
-THE PROCESS ITSELF 

MANAGEMENT AND ORGANIZATION 

- RlSK ASSESSMENT 
Risk Analysis 
Risk Communications 
Public Consultation 

- RlSK CONTROLS 

-AUDIT, INSPECTIONS AND MONITORING 



Definition of an Integrated Risk 
Management Process 

It is a process or framework that supports the 
systematic analysis, assessment 
communications, actions and accountability for 
risk. 

I 

: 

.r Overview of the Process ~ 
I 



Management & Organization of the 
Process, High-level View ....................... 

Business Plan 
. Deliveables 8 



Management & Organization of 
the Process ....................... 

VISION (EUB - Public Safety Review Initiative) 1 

- A  society where risk and safety decisions are a shared responsibility i 
based on consensus and result in the protection of the public and i 
confidence in the system (PSRI). I 

GOALS 
- Ensure that industry, through the regulatory process, protects the 

public's safety (3-yr Business Plan). 

-Support an integrated risk management process within the EUB that 
results in responsible, unbiased decisions about public safety and risk 
(PSRI). 

4 Overview of the Process T 



Management & Organization of the 
Process ....................... 
- OBJECTIVES (PSRI) 

Ensure that Public Safety and Risk 
Management Policy: 

-makes sense to the stakeholders and is supported by the facts; - provides an effective, consistent and equitable approach to safety that 
includes all hazards and systems; 

- produces noticeable improvement; 
-shifts regulatory process to decision-support & audit role; 
- promotes the development and maintenance of appropriate 

information & expertise and; i 
- maintains public confidence in the process. 

4 Overview of the Process ee 



Integrated Risk 
Management 

OPERATIONS 

Process D E ~ E  I 

- Schematic - REDEFINE I' 
SYSTEM 



Risk Assessment 
The process of making a judgment about the 
acceptability of a risk . 

Risk Analysis 
- Hazard Identification 
- Frequency Analysis 
- Consequence Analysis 

- Risk Estimation 

Risk Evaluation 
- Risk Communication 
- Public Consultation 

Detail - Risk Assessment 
i 



Objectives of Risk Assessment 

To screen or bracket the range of risks for future study; 
To evaluate a range of risk reduction measures; 
To prioritize safety investments; 
To predict financial risk; 
To assess employee risk; 
To estimate public and environmental risk; 
To meet legal or regulatory requirements and; 
To assist with emergency planning. 

Detail - Risk Assessment 
I 



Risk Analysis ....................... 
QUALITATIVE ANALYSIS - Checklist 
- Matrix 

QUANTITATIVE RISK ANALYSIS 
(QRA - Numeric: e.g. 1 in 10,000 chances of fatality per year) - Frequency Analysis - Consequence Analysis 
source (e.g. mass release rate calculations) 
Transport (e.g. dispersion modeling) 
Receptor (e.g. dose 1 exposure, PROBIT analysis) 

GASCONZ COMPUTER MODEL 

= UNCERTAINTY 
4 Detail - Risk Analysis 



Example - Consequence Analysis I . . . ................ . . . a  - WO 4 I I 

E -I I I I 
OI I 
01 
0 

I I 
C 
CO 
@ 

1 
u, 0 .- 
n 
u 

~ 
I 

Downwind Distance (m) 1 
I 
I 

Detail - Risk Analysis ~ 



Risk Controls ....................... 
Prevention (before the fact) 
Activities and measures that ensure that a hazard is not released into 

I 
I 

the environment. Refers to measures applied to prevent releases from 
occurring (e.g., design standards, monitoring and auditing). 

I 

Reduction ' (during the fact) 
Activities and measures that limit or alter the mechanisms, size, 
duration, or pathway of a hazardous release. Frequency reduction 
activities reduce the number of failures (e.g. corrosion inhibition, 
dehydration, etc.). Consequence reduction refers to measures that 
apply during an accidental release (e.g. E.S.D. valves reduce the mass 
released). 

Mitigation (after the fact) 
Activities and measures that reduce the severity or change the 
exoosure ~athwav of a hazard once it has been released into the 
environment (e.g.', sheltering or evacuation). 

Detail - Risk Controls 



Design Standards 

CSA 2662, provide initial level of reliability e.g. 

= CSA 2662 CLASS CODES, provides additional reliability within 200 m of 1 pipeline right-of-way, focus is on frequency reduction. I I 

I 

Detail - System Design 



Risk Controls Detail - Risk Controls 

LAND CONTROLS 

- EASEMENTS, provide an area over a pipeline ensuring legal 
rights-of-entry and restrictions on land use. 

- BUFFER ZONES, an area that provides arbitrary distance for 
managing encroachment and planning issues (e.g. utility comdors). 

- CAVEATS, restrict allowable activities. 

- SETBACKS 
an area adjacent to a pipeline or hazardous facility used to reduce the 
number of provide potentially exposed to a hazard through land use 
planning requirements (e.g. EUB Sour Gas Setbacks, MlACC 
Guidelines - Focus is on Risk Reduction). 



Risk Controls Detail - Risk Controls , 
a . . . . . . . . . . .  . . . . . . . . 
PREPAREDNESS & RESPONSE I 

I 

i - EMERGENCY PLANNING ZONE (EPZ) 
An area, inside which, actions can be taken that will result in the 
reduction or mitigation of consequences associated with a hazardous I 
release. This area is defined by the extent of serious, irreversible 
adverse effects to people, using the most current understanding and I 

I 

reasonable and conservative assumptions. Expected actions should be 
documented and communicated directly to the public. I 

I 

- RESPONSE PLANNING AREA (RPA, MIACC) 
An area, inside which, developers (industry or other) should begin to 1 

I consider public safety provisions. This area is defined by the extent of I 

I inconveniences or minor consequences to people (e.g., odour, noise, 
other nuisances), using the most current understanding and reasonable 
and conservative assumptions. Focus of RPA's is as a planning tool for 

I municipal planners. Expectation for indirect communications. 
Under review. 



Existing Approach for EPZ's /P. Detail - EPZ1s 

EPZ's = f {Consequence = f { Concentration)) 

m 
Concentration = -------- ------- 

. PI Sigma x * Sigma y U 

NOTE: End point considered is fatality. Evacuation is principle control 
measure applied. Ignition handled separately. 

TRANSPORT 



Existing Approach 
. . . . . . . . . . . . . . . . . . . . . . a  

Emergency Planning Zones for Pipelines 
1 51 I 

VOLUM E (mA3) 
6 g  Detail - EPZ's 



Suggested Approach for EPZ's ....................... 
i 

Consequence = f {Concentration, Fluctuating Load, I 

I 
Cumulative Toxic Load and, Event Time) I 

I 
- Selection of Appropriate End Point (e. g. Serious Irreversible Adverse 
Effects) 
Use of Elevated Release Equation 
Use of Accepted Consequence Model (e.g. GASCON2) 
Consideration of All Weather (F-2 may not produce highest GLC's.) 

EPZ's = Consequence Zone + Response Planning Area 

I 
Will allow consideration of SHELTER POLICY IGNITION POLICY and I 
ZONE MANAGEABILITY and EVACUATION. 

Detail - EPZ's 
i 



Application of Risk Controls 

.I Detail - Risk Controls m-=T 



Audit, lnspections & Monitoring ....................... 
PHILOSOPHY of SAFETY 
-Vision, Goals and Objectives 
PROCESS to ENSURE SAFETY 
- Description of the Process - Defined Roles and Responsibilities - Standards, Guidelines and Criteria 

(e.g. Emergency response Plans, Recovery Plans, etc.) 
RESOURCES TO DELIVER SAFETY - People (e.g. number, accountability to roles and responsibilities and, 

training) - Equipment 
- Money 
DOCUMENTATION, INFORMATION 8 DATA 

..Detail - Audit, Inspections & Monitoring T 



Risk Communication . . . . . . .*... . . . . . . . . . . . .  
Principles of Risk Communications 
Trust and Credibility 
Public Perceptions of Risk 
Public Meetings / Public Availability 
Non-verbal Communication 
Handling Tough Questions 

Risk Communication and the Media 

Detail - Risk Communication 



Public Consultation ....................... 
Public Need to be Informed 
Access to Accurate and Timely Information 
Participation in the Decision Process 
Need to Communicate Earlier than Later 
Partnership in Planning 
Respect the Values of Others 
Recognize the Contributions of Others 

Build Consensus 



' q u b l i c  ~onsultation PUBLIC 

GOVERNMENT I 

Health 8 Safety I 

Environmental i 



Discussion 
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.-. ABSTRACT 
Risk assessment is being increasingly used in safety-related deci- 

sion-making across different indusaies around the world. Risk-based 
management recognizes that the chance of hazardous events may never 
bc brought down to zero, and that solely consequence-based decisions 
will likely result in unnecessarily conservative designs, or in 
"sterilization" of unnecessarily large tracts of land near hazardous 
facilities such as pipelines carrying dangerous goods. The paper d e  
scribes a generic risk management framework and risk assessment 
methodologies rhar are in common use today. A quantitative muhod- 
ology is described which is comparible with the recent MIACC (Major 
Industrial Accidents Council of Canada] hsk Acceptability Guidelines 
and which is particularly suitable for risk-based decision-making. This 
methodology has also been adopted by the MLACC Risk Assessmect 
Expen Committee. 

Risk assemnent comprises of several well defined and escah- 
lished steps. Beyond the initiation phase where a scope is defined 
through stakeholder participation, risk assessment consists of a risk 
analysis step where risks are identified and studied using various 
qualitative. semiquantitative, andlor quantitative techniques, and then 
a risk evaluation step where an assessment of acceptability of risk is 
made. Within the risk analysis step, risk estimation refers to the r i p -  
ous quantification of risk profiles around a risk swrce, having already 
estimated the frequencies and consequences of hazardous evenw that 
are possible for a risk source. A risk source can be a dangerous goods 
transportation comdor (pipelines, rail lines, highways. waterways), or 
an industrial facility such as a chemical plant or storage facility. 

The paper describes the qualjtative, semi-quantitative, and quanti- 
tative techniques one can apply for pipelines. The basis of the rigorous 
risk estimation methodology for pipelines is J s o  described. This metb- 

. odology bad first k e n  developed for rail vansportation of dangerous 
goods and later adapred for pipelines. waterways and fixed facilities. 

Case studies are presented showing applications of these method- 
ologies ro pipelines, in conjunction with the new MIACC risk ampt -  
ability guidelines. 

1. RISK-BASED MANAGEMENT 
Risk is deiined as a rneasurc of frquency and severity of harm 

due to a hazard. In our context of pipeline systems, the hazard com- 
monly is the presence of toxic, explosive andlor flammable chemicals 
in the pipeline or its associated systems. The objective of risk manage- 
ment is Lo prevent or reduce the loss of life, illness or injury, or 
damage to property or the environment, clue to hazardous events that 
could~take ;la& d&ng the o p t i o n  of our pipeline system 

Generally, hazardous consequences of technological risks are 
thought of in six broad classes: 

public consequences, commonly measured in tenns of "public" 
fatalirim or injuries, 

employee consequences, measured in tern of fatalities, 
injuries, or lost time, which cao also be translated into financial terns, 
and cosl of potential law suits and fines for the company. 

prodrcction loss. mca~ufed in w& or months of lost produc- 
tion, easily translared into financial terms, 

equipment damage, mcasured as capital loss in financial tenns, 
environmental consequences, commonly measured in t m s  of 

clean-up costs and regulatory fines, but could also include categories 
such as loss of resource use, 

loss of marker s h r e  as a result of loss of goodwill, measured in 
financial terms. 

With so much at stake. companies and regulaton have started 
paying a great deal of attention to understandug the risks of rcchno- 
logical operations. 

Once nsks are understood (through rirk adys i s ) .  they can be 
evduared in renns of their acceptability, and, if deemed necessary, 

- 1 -  
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reduced through applicarion of risk control measures. This p m s  is 
shown in Fig. 1,  where the continuous nature of risk management is 
emphasized through the feedback loops, also leading to continuous 
improvement. Where risk levels are deemed acceptable. vigdant 
periodic monitoring of the state of affairs is necessary. 

A significant component of the risk management process is 
srakeholderpam~cipation. Stakeholders include management, employ- 
ees, members of the public, regulatory bodies, inchsay associations. 
and shareholders. Involvement of each and every stakeholder at the 
appropriate stages in the process is imperative for successful 
functioning of the process. 

2. RISK-COST-BENEFIT AND EVALUATING 
ACCEPTABILITY 
The myriad of potential adverse consequences rhar could result 

from a major hazardous event in an operating facility should nor 
preclude us from operating thar facility, provided that we can demon- 
suate acceptability of the risks. 

Here, we must differentiate between volwrraq and imposed risks. 
In case of voluntary risk and with the pre-condition that the risk 

receptor understands the risk - we can deal with the issue of how this 
can be accomplished a Little later - one can make one's own decisions 
regarding the level of risk one is cornfortable with. In cass  of imposed 
risks, such as for members of the p3blic living near pipelines carrying 
hazardous materials, generally accepted minimum standards are 
necessary. The MIACC public risk criteria (Fig. 2) are one example of 
such standards. 

Acceprability further implies a balancing of risks ag;Flnst real and 
perceived benefits of the undertaking. Cost of risk control measures 
(i.e., increasing wall thickness of a containment, limiting development 
of land near hazardous facilities) must be balanced against the amount 
of risk reduction afforded by these measures. 

3. HOW TO UNDERSTAND RISK? 
Understanding risk requires careful analysis. There are wll- 

stablished techniques to do this. Perhaps the single most imponant 
step in undersranding risk is idmtificarion of b d s ,  by answering 
the question: "What c m  go wrong 7" 

Available techniques indude: examining historical records, 
checklists, what-if analyses. failure modes and effects analyses 
(RvIEA), hazard and operabiliry studies (knowledge-based or guide- 
word HAZOP), and fault and event uees (quabtative), In increasing 
order of sophistication. 

Depending on the objective of the assessment, the focus may be 
on major incidents such as pipe ruptures (e.g., in public safety 
studies), or may indude much lesser evmts such as equipment failure 
even though they may not have direct safety irnpacts (e.g.,in 
developing reliabiliry-based maintenance programs). 

The next step in the process is for each event on the list to answer 
t l ~  question: "Is ! l u ~  event wonh spending money to reduce either its 
frequency, or consequence, or both? " 

To answer this question, we have a few broad options: 
Index methods 
Matrix methods 
Quantitative risk methods 

The first two are vety useful in ranking and prioritizing. They can 
also be used in deciding acceptability; however, consistency with the 
more universally applicable (at least fundamentally speaking) guide- 
lines (such as in Fig. 2) is difficult to establish. ?he third approach 
directly addresses this problem while at the same time provimng a 
solid basis for ranling and prioritization. 

4. INDEX METHODS 
In the context of pipeline systems, there is one established index 

method: that developed by Muhlbauer (1992). The method as adapted 
for the przsent paper is summarized in Fig. 3. The ''relarive risk index" 
(R) is formed by multiplying a "fsequency index" (F) and a 
"consequence index" (C). 

The frequency index consists of the invase of thc sum of four 
different indices (F = 1 / (I, + I2 + + h)). each representing a differ- 
ent category of facton which would control the frequency of a rupture 
or leak occuning. The list of these controlling factors constitutes aa 
excellent comp;lation and is quite comprehensive. It can be used as the 
basis of a checkIist or to assist in building qualitative fault trees. 

The consequence index is a measure of the impact potential of a 
release from the pipeline, taking into account factors such as toxicity 
and flamabiIity (Hazard factor), and pomtial to form gas clouds 
(Dispersion factor). 

Since the controlling factors for Frequency and consequence are 
each represented by non-dimensional numerjcal weights whrch are 
somewhat arbitrary, the risk index can only be used in comparing one 
pipeline segment with another. R, F and C are all non-dimensional, 
and therefore are not true measures of the quantities they represent. 
Hence, although they m y  be useful in prioritizing which factor to go 
after first (only if thc weights acarrarely represent the realides of a 
given opcmr) ,  they cannot be used in deciding whether an-g 
should be done regarding any or all factors to reduce risk in the con- 
text of the more universd risk acceptability guidelines for public 
safety. A case study involving the usz of this index is presented l a m  in 
the paper. 

5. MATRIX METHODS 
Our next option in our quest for understanding and evaluating 

risk is to apply the matrix methods. In this approach. the frequency 
and consequence of each event on our list of hazardous events are esti- 
mated in tams of commonly undersrood units (e.g.. number of 
cvents/year for frequency, fatalities/evcnt or 5 codevent for conse 
quence). ?be level of sophistication in establishing the magnirude of 
these parameters depends on the desired accuracy. 

The options include (in the order of increasing sophistication): 
for frequency estimation: expert judgement, historical even1 

data analysis, external event analysis, common cause event analysis, 
fault and event trees (quantitative), 

for consequence estimation: expert judgement, historical event 
data analysis, consequence modelling (which, in turn. may be done 
with varying degrees of sophisticaricm). 

It is essential that consequences are estimated in all categories of 
impact (public, employee. production, etc.). 

Once the {frequency, consequence) pair is eslimated for each 
event (f,, cJ, then the event is classified into pre-esrablished frapency 
and conscquenz categoriw such as those shown in Tables I and 2. 
Here, we have used a 4 x 4 categorization scheme, but others are also 
possible. The significance of the event can then be evaluated by using 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































