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SUMMARY OF THE WORKSHOP AGENDA

Tuesday Pre-Workshop Tutorials
April 15 8:30 The Essentials of SCC
11:00 Critical Assessment of Cracks
11:00 Land Use Planning Adjacent to Pipelines -
An QOverview
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 8:00 Plenary Session
April 17 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 Adjournment for the Day
18:30 Reception
Friday 8:00 Plenary Session
April 18 8:15 Working Groups - Session E
9:20 Plenary Session
12:25 Workshop Adjournment
12:30 Lunch

SCHEDULE OF WORKING GROUPS ON THURSDAY,
Working Groups will meet at the times indicated with a v.

APRIL 17

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

8:15

10:30

13:00

15:30

/

v/

Working Group #2: Stress-Corrosion Cracking

/

/

Working Group #4A:
Risk Assessment/Risk Management--General

7/

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 #5:
Information Exchange and Networking

Working Group #6: Land Use Planning/Encroachment

Working Group #7: External Corrosion

orking Group #8: Abandonment

orking Group #9: In-Line Inspection
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Attendee Corporation Address Phone Fax
Abes, Jake National Energy Board 311 - 10 Ave SW, Cal AB T2P 3N2 403 299-2777

Alagamis, Alex Stelco Inc. PO Box 2030, Hamlhonlaﬂ L8N 4E7 [005 5278335 503 308 1012
/\n ens, A. Emie Teet Technology 311 Legget Dnive, Kenata, ON K2K 1728 613 592-2830 613 592-4950
Allen, Hugh Northwestern Utﬂmea Limited 0033 - 105 Street, Edmonto; .@ T512V6 403 420-7505 403 420-7364
Alvarado, Alexander |Minenls Management Service 1201 Elmwood Park Teans, LA 70123-2394
/\nacrson Barry W. BC Gas Utlity Inc. 1975 Springfield Rd. Kclownn BC ViY7V7 250 8684572 250 763-8912
Andersson, Roland MIACC 00, 265 Cu Tng Ave,, Ottawa, ON K13 JE1 613 232-4435 6132324513
Arulanandam, Sarah vaet:’.ln_txa of Alberta (Mech Eng.) 4-9 Mech. Eng, i?f% ﬁmonton AB ToG 2G8 403 492-3598 403 492-2200
A aine TRl a Pipelines 111 - 5th Avenue S ABT2P 3Y6 403 2676197 403 267-6225
Atherton, David een's University @ecns University, Ku'?ﬁg_xh Ontano K7L ING 613 545-2701 613 545-6463
Avallet, Michel de France 7 Av. Pmsndenthlson La Paine Saint Denis, France 33211[33 74922 5875|133 7 4922 3653
l3ailey, William D. 1623 - Avc SW, Calgary, AB T2T 217 403 287-1245 403 287- 9;7
Baines, Fred BC Gas Utility Inc. [ hway, Surrey, BC VIX 2X7 604 576-7006 604 576-7105
3all Ken Alberta Economic Development 3FL 10l55 - 102 St., Edmonion, AD T3] 416 403 4276616 403 422-20%1

i3anks Steve estcoast Ener C. gg ervice 6130, Fort St. John, 1J4H7 250 262-3480 250 262-3450
Hnlcﬁelorc Errol Westcoast En Inc. 3983 - 22 Ave,, Prince George, BC V2N 1B7 250 960-2022 250 960-2002
iJaxandall, Dary| eocorr Engineering Ltd. 1600, 736 - 6th Ave SW, C'nlggry AB TIP 317 403 331-1927
Beavers, John A, CC Technologies Laboratories Inc. 6141 Avery Road, DuBI'm, Ohio 43016- 61 614761-1214 614 7761-1633

Meck, John Sure Seal Protection System Ltd. 3918 Roper Rd., Edmonton, AB 16B 3 403 466-31738 403 468-5%904
{3ecker, Glenn ampion 1echnologies 1.td. 830, 550 -6 Ave SW_ Cal Tiﬁ 082 403 234-7881 403 264-3018
i€l Rory udwig & Associates Engincering Ltd. avies Rd., Edmonton, E 4N 403 468-3030 403 463-3056
|)cli old Fedaata Pipelines 1600, 324 - 8th Ave. SW, Calgary, AB T2P 273 403 2327414 403 232-7075
i3ell, Michael Westcoast Energy Inc. x 1150, Hope, BC VOX 1LO 604 865- -
enoit, Ken Seagull En Canada Ltd. x 2870, Calgary, AB T2P 2M7 403 261-3630 403 261-5461
i3hatia, Art Interprovincial Pipeline Inc. 0201 asl%re::ve Box 398, Edmonton, AB T5J 2J9 403 420-8438 403 420-8157
Rillinton, Chris C Gas Ut 1tLLtd 111 West Georgia St, Vanoouver VOE 4M4 604 4436842 604 443-68350
i3oivin, Joseph Cormetrics Limited 56 Hawkwood Pl. NW_ Calgary, AB 130 1X6 403 258-2853 403 255-5171
Iirien, Pierre Aregon, Desbiens et Halde 335 Boulevard Rene Levesque O, Montreal, PO H4J 1L8 514 398-0544 314 9560568
Hntten, David IPSCO Inc. PO Box 1670, Regina, SK_S4P 3C7 306 924-7392 306 924-7380
13rown, Lonnie Corrpro Canada Inc. X 241, Bowilen,m TOM OKO 403 224-3643 303 224-3643
Burke, Jim__ NOVA Gas Transmission Ld. P.O. Box 2535, Station M, Calgary, AB T2P 2N6 403 290-7831 403 290-7227
( nrlson. Lome Alliance Pipeline 400, 603 - 5th Ave. SW, Calgary, AB T2P 313 403 2320303 1403 266-4495
Cames, Bob University of Texas-Austin Mail Code #R7000, Austin, TX 78712 USA 512 475-8860 512 232-1655
Cam, Keith Monison Petroleums Lid. Suite 3000, 400 3rd Avenue S.V/., Calgary. AB TIX 312 403 750-3012 403 750-3236
Charest, Eileen Centre for Eng. Researc! 200 Karl Clark R., Edmonton, AB T6N 1H2 203 450-3300 403 450-3700
Chen, Qishy entre forEng Researcﬁlnc (C-I‘ER} 200 Karl Clark Rd., Edmonton, AB ToN 1H2 403 450-4300 403 450-3700
Cheng, J.J. Roger Univmi??f g V1 ng ? Edmonton, Alberta 16G 2G7 403 492-2552 403 492-024%
Chiasson, Wayne Alberta En: tiliies 30 Sir Winston Churchill Ave., St. Albert, AD T8N JA3J 403 460-3821 403 460-3802
Chow, Geoff Greenpipe Industries Ltd. 1600, 715 - 5th Ave,, SW, Calgary, AB 1P 2%6 403 2606738 403 260-6701
Chnstensen, Frank 846 Royal Domach Dnve. tcum Beach, 250°752-1467 250752-1457
Cicansky, Kevin TransCanada Pipeiines P.0. Box 1000, Station M, Cal AB T2P 4K5 403 2676312 403 267-6223
Clapham, Lynann Queen's University Queens University, Kinsto: GE o K7L 3N% G613 545-2701 613 5456463
lark, Doug Gulf Canada Resources Limited 1680 102 Avenue, Edmc ontog, AB T6P 1V7 403 464-9111 403 467-5046
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Keith Grimes, BG
Inspection Services,

Inc.

Group 8315 -~ 9:45 10:30 - 12:00 13:00 - 14:30 15:30 - 17:00
ngi Infoxmation Not Meeting Not Meeting Not Meeting PTAC: Concept and
Exchange and Activities
Networking Eric Lloyd, PTAC
Internet
Grant Gordon, Objectworks
Networking among Pipeline
Opaerators in Bastern Canada
Pierre Brien, D’Aragon,
Desbiens et Halde (DDH)
Ltée
6: Land Use Not Meeting Perspectives of the Not Meeting Not Meeting
Planning/ Pipeline Industry,
Encroachment Regulatorg, and Plaanners
Dave English, Amoco; Dave
DeGagne, AEUB; Allison
Williams, County of
Mountain View, Planning
Department
7: External Not Meeting Not Meeting Not Meeting S8cheduling Maintenance by
Corrosion Monitoring, Assessing, and
Predicting External
Corxrosion: Pilpeline
Operators’ Overview
Round Table Discussion of
Current Status and Future
R Plans
——
8: Abandonment Ground Subsidence due to Not Meeting Not meeting Not Meeting
Pipeline Abandonment
Milos Stepanek, Geo-
Engineering
Subsidence Issue from a
Regulatory Perspective
Dennis Bratton, Alberta
Environmental Protection
Liability of Abandoned
Pipelines
Nick Schultz, CAPP
9: In-Line Not Meeting Not Meeting The Future of In-Line EMAT-Based SCC Detection in
Inspection Inspection Operating Pipelines

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

Results of In-Line
Inspection Using the
UltrasScan CD

Herbert Willems,
Pipetronix GmbH

Speed Control Developments
on the MFL Tool

Tom Sawyer, BJ Pipeline
Inspection Services




Room Allocations for Working Groups

Group Thursday Friday
8:15 - 9:45 10:30 - 12:00 | 13:00 -~ 14:30 |15:30 - 17:00 8:15 - 9:15
1: New Technologies
for
Construction, 252 252 -—- --- 252
Inspection,
Repair &
Rehabilitation
2: Stresgs-Corrosion Max Bell Max Bell
Cracking Auditorium Auditorium ——- --- 251
4A: Risk Assessment/
Risk Management: 251 - -——- -——- Max Bell
General Auditorium
4B: Risk Management/
Internal -—- 253 253 -——- Max Bell
Coxrosion: Auditorium
Producers
4C: Risk Assessment/
Risk Management: -—- 251 Max Bell -—- Max Bell
Transmission Auditorium Auditorium
4D: Risk Assessment/
Risk Management: Max Bell
Communications -—- -—- 251 251 Auditorium
and Public
Consultation
5: Information
Exchange and -——- -——- - 150 Max Bell
Networking Foyer
6: Land Use
Planning/ - 150 —-—— - Max Bell
Encroachment Fover
7: External Max Bell
Corrogion -——= -——- e Auditorium 150
8: Abandonment 161 -—- -—- - - 161
9: In-Line
Inspection -—- -—- 252 252 253




Working Group Co-Chairs:

Working Group #1:

Co-Chairs:

Working Group #2:
Co-Chairs:

Working Group #4A:
Co-Chairs:

Working Group #4B:
Co-Chairs:

Working Group #4C:
Co-Chairs:

Working Group #4D:

Co-Chairs:

Working Group #5:
Co-Chairs:

Working Group #6:
Co-~Chairs:

Working Group #7:
Co-Chairs:

Working Group #8:
Co-Chairs:

Working Group #9:
Co-Chairs:

New Technologies for Construction,
Inspection, Repair and Rehabilitation
Reynold Hinger, Trans Mountain Pipe Line
Company Ltd.

Paul Wong, NOVA Gas Transmission Ltd.

Stress-Corrosion Cracking

Walter Kresic, Interprovincial Pipe Line Inc.
Martyn Wilmott, NOVA Research & Technology
Corp.

Risk Assessment/Risk Management -- General
Ian Dowsett, Alberta Energy and Utilities
Board

David Wilson, University of Alberta

Risk Management/Internal Corrosion -- Producers
Dave Kopperson, PanCanadian Petroleum Limited
Karol Szklarz, Shell Canada Limited

Risk Assessment/Risk Management -- Transmission
Blaine Ashworth, TransCanada Pipelines
Brian Griffin, Bercha Associates

Risk Assessment/Risk Management -- Communications
and Public Consultation

Roland Andersson, Major Industrial Accidents
Council of Canada (MIACC)

Brian Plesuk, Gulf Canada Resources Ltd.

Information Exchange and Networking

Ken Ball, Alberta Economic Development and
Tourism

Pierre Brien, D’Aragon, Desbiens et Halde (DDH)
Ltée

John Donini, CANMET/Western Research Centre

Land Use Planning/Encroachment
Dave English, Amoco Canada Petroleum Co. Ltd.
Joanne Nutter, Imperial 0il Resources Limited

External Corrosion
Susan Miller, Interprovincial Pipe Line Inc.
Bob Worthingham, NOVA Gas Transmission Ltd.

Abandonment
Karen Etherington, NOVA Gas Transmission Ltd.
Ron McKay, Novagas Clearinghouse Ltd.

In-Line Inspection
Wayne Feil, Imperial 0il Limited
Terry Klatt, Foothills Pipe Lines Ltd.



Schedule of Working Groups on Thursday, April 17,

1997

Group 8:15 - 9:45 10:30 - 12:00 13:00 - 14:30 15:30 - 17:00
1: New Technologies |Epoxy Sleeves Composite Sleeves Not Meeting Not Meeting
for David Harper, Greg Toth, Phillip Nidd, AEC
Construction, Trans Mountain Pipe Line Pipelines
Insgpection,
Repair &
Rehabilitation
2: 8tress-Corrosion |In-Line Inspection for Development of SCC Not Meeting Not Meeting
Cracking 8SCC Management, Susan Management Protocols
Miller, Interprovincial Bob Sutherby, NOVA Gas
Pipe Line Inc., and Ravi Transmission
Krishnamurthy, Mobil 0il
Canada
4A: Risk Assessment/ |Overview of Pipeline Not Meeting Not Meeting Not Meeting
Risk Management: |Workshops
General John McCarthy, NEB
Integrated Rigk
Management, Risk Control
Tools, Issues,
Acceptability of Risk,
Uncertainty in Risk
Decisions
Ian Dowsett, AEUB
David Wilson, U. of A.
Risk Analysls Techniques
Michael Zelinsky, Bovar
Environmental
4B: Risk Management/ Not Meeting Acceptable Performance: Mitigation of Internal Not Meeting
Internal Risk Matrix for Corrosion:
Corrosion: Production Pipelines -- Design & Performance of
producers Probability & Impact Corrosion Inhibition
Dave Kopperson, Programs for Multiphase
PanCanadian Petroleum Pipelines
Reliability of Existing Baker Performance
Models for Predicting the |Chemicals, Champion
Probability of Internal Technologies, Energy
Corrosion Chemicals
Dave Kopperson,
PanCanadian Petroleum
Predicting Pitting
Corrosion of High Water
Cut Pipelines
Sankara Papavinasam and
John Donini, CANMET
4C: Risk Assessment/ Not Meeting Risk Assessment: Risk Management: Not Meeting
Risk Management: SCC Report: Overview of Incident response case
Transmission Risk Assessment Issues histories, risk
Draft CS8A 2662 RA management issues
Appendix
Incident Databases
(PRASC, SCC, ISAT)
Future directions for RA
4D: Risk Assessment/ Not Meeting Not Meeting Background, Resources/ Background, Resources/
Rigk Management: Tools; CAPP Guidelines Tools; MIACC Guidelines
Communications Case Study: Upstream Case Study: Downstream
and Public Submission Submission
Con ation Raecommendations Recommendations




Thursday, April 17, 1997

8:00

8:15

9:45

10:30

12:00

13:00

14:30

15:30

17:00

18:30

Plenary Session -- Max Bell Auditorium

Working 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

Break/Individual Contact Meetings

Working Groups: Session B

Working Group #1l: 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 Agsessment/Risk Management --
Transmission

Working Group #6: Land Use Planning/Encroachment

Lunch

Working 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

Break/Individual Contact Meetings

Working Groups - Session D

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

Working Group #5: Information Exchange and Networking

Working Group #7: Extermal Corrosion

Working Group #9: In-Line Inspection

Adjournment for the Day

Reception, Max Bell Foyer



Friday, April 18,

8:
8:

10:
11:
11:
11:

11:

12

12:

12

12

00

15

:20
:35

: 50

30
00
15
30

45

: 00

15

:25

:30

1997

Plenary Session -- Max Bell Auditorium

Working Groups: Session E

Working Group #1l: New Technologies for Construction,
Inspection, Repair and Rehabilitation:
Buoyancy Control in Muskeg Terrain
Gord Simmonds, 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/Encroachment

Working Group #7: External Corrosion

Working Group #8: Abandonment

Working Group #9: In-Line Inspection

Plenary Session -- Max Bell Auditorium

Working Group #1: Co-Chairs’ Report and Discussion

Working Group #2: Co-Chairs’ Report and Discussion

Working Group #4: Co-Chairs‘’ Report and Discussion

Break/Individual Contact Meetings

Working
Working
Working
Working

Working

Group
Group
Group
Group

Group

#5: Co-Chairs’ Report and Discussion
#6: Co-Chairs‘’' Report and Discussion
#7: Co-Chairs’ Report and Discussion
#8: Co-Chairs’ Report and Discussion

#9: Co-Chairs‘ Report and Discussion

Workshop Wrap-Up, Distribution of Proceedings

Workshop Adjournment

Lunch



PIPELINE LIFECYCLE REGISTRATIONS

Banff, Alberta
April 16 - 18, 1997
|Attendee Corporation Address Phone Fax
1Girgis, Omnia__ Centre for Enjlg esearch Inc. (C-FER) ~ 200 Karl Clark Rd., Edmonton, AB TN TH2 403 450-3300 403 450-3700
‘Goeres Wally Alta. Econ op. ourism 3th F1. Commerce Igl 10133- Ibz St Edm., AB 15J 4L8 403 4220957 403 427-5924
iGoodlellow, Ray Chevron Canada Resources 3500 - Sth Ave. SW, Calm, AB T2POLT 403 234-5425 403 234-3223
Gray, Bruce Nova, asClca%n_ﬁhouse Ltd. 707 - Elﬁth Ave. SW[ Calgary, AB T2P 3V3 403 781-3190 403 781-3188
Gray, Delton No ities Limited 0035 - onton, AB_T3T2V6 403 420-7483 403 420-7364
(ray, Linda Alberta Research Council _ Box 8330, Edmonto AB T6H 5X2 403 450-5457 403 450-5477
Greco, Paul Union Gas Limited x 2001, 50 Reil Dnve North, Chatham, ON 519 3542-3100 5154364633
‘(.}n'mn, Jim TransCanada Plpeme 11 - Flﬁh Ave. SW. PO Box 1000 Stn M, Calgary, AB T2P 4K5 403 267-6237 403 267-1029
Gnimes Kc:th BG Inspection Services, Inc. 7105 Business Park Dnve, Houston, TX FH041 713 8496300 ‘713 5370740
Griss! Amoco Canada Petroleum Co. Ltd. PO Box 200, Stn. M, Cal AB T2P 2H8 403 233-1313 403 233-1195
Grondin, Gllbert University of Alberta (Civil & Env. onton 7 403 492-275%4 4034520249
{Taines, Harvey Gas Research Institute 8600 W Bryn Mawr Avenue, Chicago 1l 60 63! 773 399-8223 773 399-8326
TTannesen, Do Consumers Gas Company Ltd. PO Box 650, Sca_rw‘dfrﬂﬁ( 5 394-5721 4156 4953871
{Tarland_ Syd Ontarnlo Hydro Kipling Ave,, Toronto, ON M S4 6 2076430 416 237-928%
Hunnspxﬁ‘ Canadian &estem Natural Gas Co. 509 11 ,Kve. S.W.. Calger L, AB T2R 1L 3 245-7314 403 245-7698
- David Trans Mountain Pipe Line Co. Ltd. . Trans Canada H oops, BC VIS 1A7 250 3714030 250 371-4001

lamms, Bruce embina Corporation - ve. S.W. P.O, Box Calgary, AB T2P 2M7 403 231-7476 03 2311177
1lomison, T Canadian Western Natural Gas Co. 30353 - 37 Ave. NE, Cal AB TIY 6A2 03 291-1288 403 250-67%0
ITedenman %xihmn ternat, tre for Gas Tech. Inform. | Suite 730N, 1131 Pennsylvania Ave. NW, Washin DC 202 662-8991 202 393-6092
{Tciian, Sun C estern Research Centre One Onl Petch 1ve, 1 403 987-3600 03 387-8676
TTendershot, John National Energy 12P 312 303 200 2778 03 292-5503
T[T, Doug Petro-Canada Oil & Gas Fomﬂ«t Burstnll Sos tchewan 403 345 403 838 - 3969
ThIT, Gre "Trans Mountain Pipe Line Co. Ltd. 403 449-5913 403 449-5901
il Eobged A. Canadian Energy ﬁ'gline Association 801 ~ 6th Ave. SW, Cal AB T2P 3W2 403 221-8777 403 221-8760
TToftman, Catherine 5031 Corbina Way Oxfor nleorma 93035 3 38Y- -
loldswonh,Tger D. tech JPat(erson St., eans, LA 70114 504 3620099 504 362-909%
{lope, Jim Canusa Div. of Shaw Industnes 900, 144 - 4th Ave SW Caﬁ , AB T2P 3N4 403 218-8207 403 264-3649
Homer, Jim rans Mountain Pipe Line Co. Ltd. ’7_ 813 Shellmont St. ., Bumaby, BC V5A 459 604 268-3000 11604 268-3001
Huddlesteon, Paul Trans Mountain Pipe Line Co. Ltd. 815 SI 1el ont St., Bumaby, BC V5A4S 604 268-3011 11604 268-3001
ireland, Yvonna anada Pipelines 111 - Fifth Ave. SW, x 1000, Stn. Cal AB TIP 4K5 1403 2674879 403 267-1029
Isliafson, Lyndon Test Labs International Ltd. 276, l67 mbard Ave., Winnipeg. MN R3G O 204 942-4424 204 943-9872
James, Norman E. I, Energy and Utilities Board 640 5 Avenue SW, Calgary 3G4 403 257-3538 403 297-3520
| Jarvis, William Williamson In%usm'cs Inc. 102 Armstrong Ave., Georgetown, ON L7G 482 5 873-2272 905 877-0362
Jeglic, Franci National Energy Board 311 6th Avenue AB T2P 32 403 2993714 403 2925876
Eﬁn—n‘_som anadian Western Natural Gas Co. 1052 - 10th St. SW, Calgary, 'KE T2R 003 403 245-7574 403 245-T376
Johnson, Bert Gulf Canada Resources Limited X 130, Calgary, . AR TIP > 2H7 403 233-3217 403 233-5522
| Justice, Jim Maritimes & Northeast ol owood Road sisauga. Ont, 1.5G 2M6 905 274-3093 903 2741486
Kacick, Anton onsusiers (ya8 Company Ltd. ox 630, ough, 03 496-7130 403 496-7148
Kania, Richard RTD Quality Services 1431 - 70 Ave. Edmonton, AB T6P TN3 403 440-6000 403 440-2538
Karpiel, E un-Cana ' an Pipeline Company Limited

Kchoe Grant vaiThemncals Eta. 19th Floor 777 - 8 Avenue 3.W. Calgary AD T2P IR5 403 8660 403 233-7011

Reith, Ryle Foothills Pipe Lines Ltd. L JO7 - ve. SW, A 03 204-4446 403 2944173
ﬁmme Greenpipe Industries Ltd, 1600, 715 - 5th Ave.. 3 .Cfm,AB T3P 2X8 03 2606714 403 2605701
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PIPELINE LIFECYCLE REGISTRATIONS

-

15.01
Banff, Alberta
April 16 - 18, 1997

Attendes Corporation Address Phone Fax
Trefanenko, Rod (in place of KozlowskiJGulf Canada Resources Limited 680 - 102 Avenue, Edmonton, AB T6P 1 V7 403 464-0114 403 46'7-5046
'I'rusler Norm as Utili 6703 Fraser H_i'g;gwag; gurre;: %Q VIX 2X7 604 576-7004. 604 576-7105
Tsai, Siu Im il -  Projects 237- 4t Ave. S M, Calgary AB TP 3M9 403 237-2658 403 237-333%
Tyson, William CANMET/Materials Technology Laborato] 568 Booth Stmct,gmwa ON KIA OCl 613 992-9573 613 992-8735

zelac, Neb Pipetronix 5 Concord, Ontan 4N8 905 738-753% 905 738B-7361
Van Boven, Gre, NOVA Research & Technology Corp. 2928 I6ff1' §t, NE, Cal AB iZE 7K1 403 250-0601 403 250-0633
Van Egmond, Trent NOVA Gas International P.0_Hox 2533 Station ﬁ %n!’g_iu_%s AB T2P 7N8 3 261-52 403 2%0-609%0
Wade, Ron BY Pipeline Inspection Services 6920 - 36 St. SE, Calgary, 4 403 531-3410 403 236-3476
Wallbridge, Jim 03 2237018 None
Wang, Yong-Zhi CANMETIMntcriaf Technol Laborato] 568 Booth Street, Ottawa, ON Ki1A OGl 613 9470248 613 992-8735

ard, Clive ntis fechnology ritish Gas Res. & Technol. Ctre, Ashby Rd., Lo and JO11 44 509283392 (1011 44 434 602326
|Ward, Chve Bntish Gas Reseam &Technoogy Gas Res. & Tech. Centre, Ashby Rd., Loughboro and LE11 3§44 1 509 282-000 44 1 434 602-326
Wamer, Jell Travis Chemicals Oth Floor 777 - 8 Avenue S.W., Calgary, 03 263 8860 03 233-7069
Watters, Rick AEC Pipelines 3900, 421 - 7th Ave. W, Calgary, T2P 4K9 407 6918879 403 691-8856
Wil em"_ﬂerben Pipetromix GmbH . 10, 76297 Stutensee, Germany DT 4T3-2167 49724 4732123
Williams, Allison County of Mountain Vew Plannn, 177 n T
[ Williamson, Steve Williamson Indusines In 7731 - 18 Street, Edmonton, AB T6P 1M1 403 4306637 403 4308637 _
Wilmott, Martyn NOVA R scarch & Tec olo  Corp. 2928 - 16 St NE, Calgary, AB T/E 1K/ 403 2504714 403 230-0633
e L o pasr

iison, David niversity o ech. kn, onton 2-54 403 492-
Wong, Dennis Shaw Industries Ltd. 75 Bethridge Rd., Rexdale WTMT 18 744-5807 1333
Wong, Jackson Canadian Western Natural Gas Co. 80 Macewen Park, Manor NW, Calgary, AB T3K 4G6 J403 245-7125 403 245-7658
Wong, Paul NOVA Gas Transmission 1.td. 29th Fl., - ve. f AB T2P IN6 403 294-2904 403 2506222
WoﬁE ‘Bob NOVA Gas Transmussion Ltd. PO Box 2535, Stn. M, Calga P 2N6 403 290-7860 250-6713

ozmewski, Andrew 8 esources Limit Y37 - 4th Ave, SW. PO BT)‘x 5%364 Stn. M, Calgary AB_T2P 3JMJ 1303 237-2271 03 23714103
Yeomans, Mark A Gas Transmussion Ltd. PO Box 2335, Stn. M, Cal AB 2N6 03 200-6170 403 2950-6222
Yuen, Glenn | TransCanada Pipelines P.0. Box 1000, Station M %Lnyl . AB T2P 4K5 403 267-8738 403 267-6225
Yungblut, Glenn R. 43 Maplebum Dr. SE, Cal AB TP 1Y3 2184785 403225-1116
72lensky, Michael J. Bovar Environtamental 1600, 555 - 4th Ave. SW, Ca AB T2 403 750-9334 403 237-7634
Zheng, Wenyue C atenials Technology 568 ﬁooiﬁ St Ottawa, GN mﬁ 1E2
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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 Major Industrial Accidents Council of Canada
Don Currie Alberta Chamber of Resources

Bob Hill Canadian Energy Pipeline Association

Harry Lillo Alberta Energy and Utilities Board

Doug Macdonald Kilborn Western Inc.

Bruce Mitchell Canadian Association of Petroleum Producers
Barry Broderick Canadian Gas Association

Winston Revie CANMET

Ian Scott Canadian Association of Petroleum Producers
Ray Smith 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
Canadian 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. Williamson Industries Inc.
Prudential Steel Ltd.
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Pre-Workshop Tutorials: Tuesday, April 15, 1997

8:30

11:00

11:00

13:45

10:30

12:30

12:30

16:30

The Essentials of Stress-Corrosion Cracking (SCC
101)

Max Bell Auditorium

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.

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.

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 (gqualitative and
quantitative risk analysis, risk communications
and public 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 Morning, 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

10:10 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
Compliance
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

11:10 CAPP Perspective on Pipeline Encroachment
Joanne Nutter, Imperial 0il, 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

13

13

14:

14:

15:

15:

1l6:

1l6:

1l6:

1l6:

17:

: 00

:30

:50

10

30

30

50

10

30

50

55

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

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

How Does the Insurance Industry View the Pipeline Industry
Today?

Norman Nibber, Alexander & Alexander, Reed Stenhouse
Limited, Calgary

MIACC Process ~-- Canada’‘s Voluntary Approach to Major
Hazard Control

Roland Andersson, Major Industrial Accidents Council of
Canada, Ottawa

Break/Individual Contact Meetings

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

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

8CC Working Group - Group Report
Bob Sutherby, NOVA Gas Transmission Ltd., Calgary

Information Exchange and Networking -- Group Report
Pierre Brien, D’Aragon, Desbiens et Halde Ltée (DDH),
Montréal

Presentation of Plagques to Workshop Benefactors, Patrons,
Sponsors, and Supporters

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

Adjournment for the Day



PRE-WORKSHOP TUTORIALS

THE ESSENTIALS OF STRESS-
CORROSION CRACKING (SCC 101)

a——

(Slide Presentation - material not available)






PRE-WORKSHOP TUTORIALS

CRITICAL ASSESSMENT OF CRACKS
(FRACTURE MECHANICS, STATE OF
THE ART)
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3-Point Bend
Standards:
X52 Steel

BSi PD 6493 . 19Y], "Guidance on methods for assessing the acceptability of
tlaws in tusion welded structures”

ASTM E 813, "Standard Test Method for J;.,, A Measure of Fracture
Toughness”

ASTM E 1152, "Standard Test Method for Determining J-R Curves”

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

Toughness”
ASTM E 1290, "Standard Test Method for Crack-Tip Opening Displacement 3
(CTOD; Fracture Toughness Measurement” ~
: o
ASTM dratt, "Standard Method for Measurement of Fracture Toughness” 'E

- inciudes K. J, CTOD and R-curves

LLO [LUDT] <mm3

1:-65-Tutoriat- Tyvon
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PRE-WORKSHOP TUTORIALS

RISK MANAGEMENT / RISK
ASSESSMENT 101






Integrated Risk %
Management
Process

Tutorial - BANFF97 Workshop

lan 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: Mmichael Zelensky

Detailed Look at
Risk Assessment / Risk Analy3|s

i
« Part C &
Discussion




Objective - part A

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

v The Basics
+~Qverview of the Process

v Detail - Specific Components

ot




Whatis Safety? | A% mosase
» Safety is the Acceptability of Risk.

- Acceptable to Who? Who Decides?

~ Both a Public and Industry Decision

- Regulator Facilitates Decision-making and
Ensures Provisions

(The Regulator Holds Ultimate Responsibility for the Decision)




Effects of Development

Change

Benefits

Risk

Tradeoffs

-

’g"‘lb-
/ : v The Basics




What is Risk?

= Risk is the Chance of an Adverse Outcome

- Environmental / Public Safety / Financial

- Individual / Societal |

ﬁ"‘*
/ : v The Basics |




Environmental
Risk = Exposure x Effect

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

- Effect: Long-term Chronic

(e.g. damage to vegetation, soil acidification)

/ 5 v The Basics




Public Safety
Risk = Frequency x Consequence

- 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)
v The Basics




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.
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' CANADIAN STANDARDS ASSOCIATION
7662-96-OIL AND GAS PIPELINE SYSTEMS (cont)

10.7.1- CHANGES IN CLASS LOCATION

10.7.1.1- 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, proximity, and extent of the development
that has increased the class location, giving consideration to concentrations of people, such as those
associated with schools, hospitals, small subdivisions, and recreation areas built near existing pipelines.

10.7.1.2-Where the engineering assessment (see clause 10.7.1.1) indicates that the section of pipeline is
satisfactory for the changed class location, no change to the maximum operating pressure shall be
required.

10.7.1.3- Where the engineering assessment (see clause 10.7.1.1) 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 location 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.



CANADIAN STANDARDS ASSOCIATION
Z662-06-OIL AND GAS PIPELINE SYSTEMS (cont)

4.3.2.4 CLASS 3

4.3.2.4.1-Class locations that contain more than 46 dwelling units intended for
human occupancy shall be designated Class 3 locations.

4.3.2.4.2-Consideration shall be given to designing class location areas that
contain institutions where rapid evacuation may be difficult, such as :omv:m_m
or nursing homes as Class 3 locations.

4.3.2.5 CLASS 4
Class location areas where buildings intended for human occupancy with 4 or
more stories above ground are prevalent shall be designated Class 4 locations.



CANADIAN STANDARDS ASSOCIATION
7662-96-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 #1/MUNICIPAL DISTRICT OF FOOTHILLS
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CASE STUDY #1/MUNICIPAL DISTRICT OF FOOTHILLS

z

* 10” OD/HVP Product Pipeline/butane
* builtin 1956
*» CSA-Z662-96/class 1 designation




USIAAY

- e o S e B A Ep—_— S o, S SR 7P i e 8 bt i 1R 8 SR SR 3 e s R

HALVMEY O HO LOIHLSIA MVAIDINNW/S # AANLS ASVO







j

N

:‘

» 10” OD/HVP Product Pipeline/NGLs

= 8” OD/LVP Product Pipeline/Condensate
e (10”) built in 1960

» (8”) built in 1961

» CSA-2662-96/Class 1 designation
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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, high-concentration
(frequency = 1) (frequency << 1)
EXPOSURE EXPOSURE
long-term short-term
chronic acute

é*w
/ : v The Basics




Overview of the Process:
"Integrated Risk Management“

- THE PROCESS ITSELF
MANAGEMENT AND ORGANIZATION

- RISK ASSESSMENT
» Risk Analysis
» Risk Communications
» Public Consultation

- RISK 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.

MANAGEMENT & DECISIONS &
ORGANIZATION ACTIONS

a“"’ |
v Overview of the Process




Management & Organization of the
Process, High-level View

Implementation

Business Plan

Deliverables &
Costs

/ : v Overview of the Process
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Management & Organization of
the Process

= VISION (EUB - Public Safety Review Initiative)

- A society where risk and safety decisions are a shared responsibility
based on consensus and result in the protection of the public and

confidence in the system (PSRI).

= 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 responsibie, unbiased decisions about public safety and risk

(PSRI).
gv
v Overview of the Process




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,;

- maintains public confidence in the process.

/ i v Overview of the Process




Integrated Risk START
Management -
Process DEFINE/ |
. REDEFINE
: b A g!_“ : pX
DISTRIBUTION of RISK ANALYSIS [Risk conTROLS
RISKS-BENEFITS } Qualitative, 5 Reduction,
& C(?SI‘S : Quantitative ! Mitigation
PUBLIC RISK | INSPECTIONS &
CONSULTATION COMMUNICATION MONITORING
|
OPERATIONS

v Overview of the Process




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 ;.‘"”"
' v Detail - Risk Assessment




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.

g“"@»
/ : v Detail - Risk Assessment




Risk Analysis

= QUALITATIVE ANALYSIS
- Checklist
- Matrix

= QUANTITATIVE RISK ANALYSIS

(QRA - Numeric: e.g. 1in 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 / exposure, PROBIT analysis)
* GASCON2 COMPUTER MODEL

= UNCERTAINTY (>
vDetail - Risk Analysis




Example - Consequence Analysis

)
8
|

-1000-
0

7

oo

X-wind Distance 9m
jls
§

T T T ] T L

T ‘
800 600 400 600 800

Downwind Distance (m)

&v
F : v Detail - Risk Analysis




Risk Controls

= Prevention (before the fact)
Activities and measures that ensure that a hazard is not released into
the environment. Refers to measures applied to prevent releases from
occurring (e.g., design standards, monitoring and auditing).

= 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
exposure pathway of a hazard once it has been released into the
environment (e.g., sheltering or evacuation).

v Detail - Risk Controls




Design Standards

= CSA Z662, provide initial level of reliability e.g.

= CSA Z662 CLASS CODES, provides additional reliability within 200 m of
pipeline right-of-way, focus is on frequency reduction.

b"‘ll’
‘ : v Detail - System Design

—
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Risk Controls v 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 corridors).

- 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, MIACC
Guidelines - Focus is on Risk Reduction).




A"‘Q‘
Risk Controls 4 : ~ Detail - Risk Controls

= PREPAREDNESS & RESPONSE

- 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
release. This area is defined by the extent of serious, irreversible
adverse effects to people, using the most current understanding and
reasonable and conservative assumptions. Expected actions should be
documented and communicated directly to the public.

- RESPONSE PLANNING AREA (RPA, MIACC)

An area, inside which, developers (industry or other) should begin to
consider public safety provisions. This area is defined by the extent of
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
municipal planners. Expectation for indirect communications.

* Under review.

P




Existing Approach for EPZ's

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

m

Concentration =

Pl * Sigmax* Sigmay* U

Detail - EPZ's

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

SOURCE TRANSPORT RECEPTOR METHOD
WELLS constant rate F 2 Stability 100 ppm / 30 min. equation
(steady state) .
200 ppm /30 min. | equation plus §
PIPELINES declining rate F 2 Stability 300 ppm /30 min. | muitiple-puff |
i 400 ppm / 30 min.




Existing Approach

DISTANCE (km)

Emergency Planning Zones for Pipelines

1

-

bl
]
0]
] 400 ppm
3]
] 300 ppm
] 200 ppm
0 .2 4 ™~ g T
0 4000 8000 12000 16000 20000 24000

VOLUME (mA3)

s*"f#’
A : ~Detail - EPZ's




Suggested Approach for EPZ's

Consequence = f{Concentration, Fluctuating Load,
Cumulative Toxic Load and, Event Time}

- 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

~ Will allow consideration of SHELTER POLICY, IGNITION  POLICY and

ZONE MANAGEABILITY and EVACUATION.
‘ i v Detail - EPZ's
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INDIVIDUAL RISK (Fatalities / Yr)

plication of Risk Controls
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Audit, Inspections & 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 & DATA
g‘w

v Detail - Audit, Inspections & Monitoring




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

Q‘W
F : v 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

/ : v Detail - Public Consultation

a Build Consensus
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Public Consultation

PUBLIC

'- [ ] [ ] [ [ ] [ J [} [ [ [ ] [ [ ] L J [
[ Identify Stakeholders ] INDUSTRY GOVERNMENT
Elicit Values
Health & Safety > STRUCTURE
Environmental VALUES
Quality of Life
Equity DEVELOP
ALTERNATIVES
Determine the Facts
Risk Analysis >
Resource Evaluation EVALUATE
Economic Analysis RISKS
Environmental Impacts
Negotiate Solutions RESTRUCTU MAKE
Prevention B VALUES DECISION
Mitigation
. COMMENT &
Reduction REVIEW

Other




Discussion
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ABSTRACT

Risk assessment is being increasingly used in safety-related deci-
sion-making across different industries around the world. Risk-based
management recognizes that the chance of hazardous events may never
be 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 de-
scribes a generic risk managernent framework and risk assessment
methodologies that are in common use today. A quantitative method-
oclogy is described which is compartible with the recent MIACC (Major
Industrial Accidents Council of Canada) Risk Acceptability Guidelines
and which is particularly suitable for risk-based decision-making. This
methodology has also been adopted by the MIACC Risk Assessmert
Expert Committee.

Risk assessment comprises of several well defined and estab-
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, semni-quantitative, and/or 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 rigor-
ous quantificatior. of risk profiles around a risk source, having already
estimated the frequencies and consequences of hazardous evenis that
are possible for a risk source. A risk source can be a dangerous goods
transportation corridor (pipelines, rail lines, highways, waterways), or
an industrial facility such as a chernical plant or storage facility.

The paper describes the qualitative, semi-quantitative, and quanti-
tative techniques one can apply for pipelines. The basis of the rigorous
risk estimation methodology for pipelines is also described. This meth-
odology bad first been developed for rail transportation of dangerous
goods and later adapied for pipelines, waterways and fixed facilities.

84-16-97 13:38
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Case smdies are presented showing applications of these method-
olagies to pipelines, in conjunction with the new MIACC risk accept-
ability guidelines.

1. RISK-BASED MANAGEMENT

Risk is defined as a measure of frequency and severity of hamm
due to a hazard. In our context of pipeline systems, the hazard com-
monly is the presence of toxic, explosive and/or flammable chemicals
in the pipeline or its associated systems. The objective of risk manage-
ment is to prevent or reduce the loss of life, illness or injury, or
damage to property or the environment, due to hazardous events that
could take place during the operation of our pipeline system.

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

* public consequences, commonly measured in terms of “public”
fataliues or injuries,

« employee consequences, measured in terms of fatalities,
injuries, or lost time, which can also be translated into financial terms,
and cost of potential law suits and fines for the company,

» production loss, measured in weeks or montbs of lost produc-
tion, easily translated into financial terms,

» equipment damage, measured as capital loss in financial termas,

« environmental consequences, commonly measured in terms of
clean-up costs and regulatory fines, but could also include categories
such as loss of resource use,

o loss of market share as a result of loss of goodwill, measured in
financial terms.

With so much at stake, companies and regulators have started
paying a great deal of altention to understanding the risks of techno-
logical operatons.

Once risks are understood {through risk analysis), they can be
evaluared in terms of their acceprability, and, if deemed necessary,
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reduced through application of risk contro! measures. This process 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, vigilant
periodic monitoring of the state of affairs is necessary.

A significant component of the dsk management process is
stakeholder parscipation. Stakeholders include management, employ-
ees, members of the public, regulatory bodies, industry 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 that could result
from a major bhazardous event in an operating facility should not
preclude us from operating that facility, provided that we can demon-
strate acceptability of the risks.

Here, we must differentiate between voluntary 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 2 little later — one can make one’s own decisions
regarding the level of risk one is comfortable with. In cases of imposed
risks, such as for members of the public living near pipelines carrying
hazardous materials, penerally accepted minimum standards are
necessary. The MIACC public risk criteria (Fig. 2) are one exampte of
such standards.

Accepiability further implies a balancing of risks against real and
perceived benefits of the undertaking. Cost of risk contro]l 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 well-
sstablished techniques to do this. Perhaps the single most important
step in understanding risk is identificarion of hazards, by answering
the question; “What can go wrong?”

Available techniques inclode: examining historical records,
checklists, what-if analyses, failure modes and effects analyses
(FMEA), hazard and operability studies (Jmowledge-based or guide-
word HAZ.OP), and fault and event tees (qualitative), 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 include much lesser events such as equipment failure
even though they may not have direct safety impacts (e.g.,in
developing reliability-based maintenance programs).

The next step in the process is for each event on the list to answer
the question: “Is this event worth 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

8d4a-16-97 12: 39
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The first two are very 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 10 establish. The third approach
directly addresses this problem while at the same time providing a
solid basis for ranking 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 present paper is summarized in Fig. 3. The “relative risk index”
R) is formed by multiplying a “frequency index” (F) and a
“‘consequence index™ (C).

The frequency index consists of the inverse of the sum of four
different indices (F =1/, + I + I; + L4)), each representing a differ-
ent category of factors which would control the frequency of a rupture
or lezk occurming. The list of these controlling factors constitutes an
excellent compilation and is quite comprehensive. It can be nsed as the
basis of a checklist 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 flammability (Hazard factor), and potential to form gas clouds
{Dispersion factor).

Since the controlling factors for frequency and consequence are
each represented by non-dimensional numerical weights which are
somewhat arbitrary, the nsk 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 may be useful in prioritizing which factor tc go
after first (only if thc weights accurately represent the realities of a
given operator), they cannor be used in deciding whether anythung
Should be done regarding any or all factors 1o reduce risk in the con-
text of the more universal risk acceptability guidelines for public
safety. A case study involving the use of this index is presented later in
the paper.

5. MATRIX METHODS

Our next option in our guest 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 terms of commonly understood units (e.g., number of
events/year for frequency, fatalities/event or S cost/event for conse-
quence). The level of sophistication in establishing the magniude of
these parameters depends on the desired accuracy.

The options include (in the order of increasing sophistication):

o for frequency estimation: expert judgement, historical event
deta 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 mm, may be done
with varying degrees of sophistication).

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

Once the {frequency, consequence) pair is estimated for each
event (f, ¢;), then the event is classified into pre-established frequency
and consequence categories, such as those shown in Tables 1 and 2.
Here, we have used 2 4 x 4 categorization scheme, but others are also
possible. The significance of the event car then be evaluated by using
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a matrix such as shown in Fig. 4. Note the asymmetry in this matrix
which reflects the higher importance we tend te give to low-frequency,
high-consequence events.

The matrix approach is very commonly used in the chemical
process industries, and is gaining popularity in ptpeline applications.

The focus in the matrix approach is individual events, and there-
fore the approach is useful in ranking priorities for risk contrel meas-
ures designed for controlling specific events. The categorization and
ranking are somewhat arbitrary, and decision-making is based on this
arbirrary foundation. Also, a fundamental difficulty in pipeline appli-
cations of the matrix method is in the estimation of the frequency com-
ponent: “Do we express this quantity in terms of events/year per kilo-
metre of pipeline, per 100 kilometres, or over the whole pipeline
network of each company?”

The approach does not deal with the cumulative nature of risk
from different events that could occur at an industrial facility, and
therefore does not lend itself to be used in conjunction with public risk
accepiability guidelines.

6. QUANTITATIVE RISK METHODS

The third option we have for analyzing and evaluating risk is to
apply what is commonly termed as Quantitative Risk Analysis (QRA)
techniques.

This approach follows the same steps as those used in the matrix
methods up to and including estirnation of the (frequency/conse-
quence) pair, using any of the methods mentioned above.

At this point the QRA method uses the following definition for

estimating a risk measure:

R=FC,
which can also be interpreted as a “probabiliry-weighted
conseguence”.

A distinctive requirement for public risk estimation, however, is
information on the varation of the potential damage level as a func-
tion of distance from the event location in all directions. For example,
in the case of a pipeline rupture carrying a flammable gas followed by
immediate ignition, the variation with distance of thermal radiation
flux around the fire, and of injury or death probability for a human
receptor (Fig. 5a) are required before we can proceed to the next step
in the analysis. These curves are generally termed the “individual
consequence profiles” for each event.

The next step, which is characteristic of the QRA approach, is the
estimation of “individual risk”, again as a function of distance, by
multiplying the death probability curve (Py) with the corresponding
frequency of the event (Fig. 5b). This is termed the “risk estimation”
step (see the steps in the “risk analysis” box in Fig. 1).

If there are more than one possible event contributing to the over-
all risk, then the individual risk at each distance from each event is
added to account for the cumulative nature of risk.

For point sources of risk, and for hazards which do not depend on
meteorology {e.g., most explosions), then estimation of individual risk
at a receptor point is straightforward:

I(P;P")=F P(P,P')=) F, P, ,(P;P)

Here, P indicates the risk source, h indicates hazardous events.

For linear sources, such as pipclines, the event can occur at any
point on the pipeline, Therefore, at a receptor point P, the hazard level
will be different depending on where the event occurs relative to the
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receptor. This is illustrated in Fig. 6. The total individual risk at P
from events anywhere along the pipeline can be calculated through an
integration along the pipeline. The integration needs to be only
between two points on the pipeline beyond which the event would not
impact the receptor P. The distance between these two points which
determine the limits of integration is termed the “interaction length™.

I(P)=[F'(P')B,(P;P")ds

Here, F(P) indicates the event frequency per umit length of the
pipeline, P” indicates the functional dependency of accident frequency
on location, i.e., event frequency can vary along the pipeline. This
integration is usually taken numerically.

For hazards which depend strongly on meteorology and wind
direction, such as gas clouds, the weatment is more complex. Joirt fre-
quency of occurrence of different atmospheric turbulence conditions
with wind speed and direction needs to be introduced in both of the
above equations.

The full rigorous treatment of this risk estimation step can be
found in Alp and Zelensky (1996).

The individual consequence and risk profiles for each event are
used for ranking the significance of that event and prioritizing risk
control options.

The cumulative individual risk profile can be compared to the
public risk acceptability guidelines, such as those shown in Figure 2,
for making decisions on land use and other risk control decisions. An
application of this approach to natural gas liquids pipelines is pre-
sented in Zelensky and Springer {1996). Another application to sour
gas facilities is shown in Fig. 7.

7. CASE STUDY: AN APPLICATION OF THE INDEX AND
QRA METHODS TO PIPELINE ENVIRONMENTAL RISK
MANAGEMENT
Company X operates several thousand miles of pipelines carrying

hydrocarbon liquids. Some sections of the pipeline are bare, others are
coated, all with cathodic protection. The company is considering re-
conditioning, including coatdng the bare sections for a cost of $7.5
million, including the cost of infrastructure upgrading over a 40 year
estimated life of the line. The cost of infrastructure upgrading for un-
coated pipe for the same lifespan is $2.4 million. The decisicn to coat
rests on an evaluation of the potential spill risk costs of reconditioned
versus uncoated pipe. Based on the company’s experience, each spill
costs berween $4 million and $8 million, including cleanup and
litigation costs.

Application of the Index Approach

Considering the characteristics of the pipeline, and applying the
weighting factors given by Muhlbauner (1992) to each of the con-
trolling factors, the frequency index for the uncoated pipe was calcu-
lated to be F, = 1/288, and for the reconditioned pipe to be F, 1/308
(the range for this index is from 1/0 to 1/400). These index values do
not have any units and have to be converted to annual frequency units
before further use.

Historical oil pipeline data indicate a failure frequency of
0.9 x 10°%yr.km (Andersen, 1983). No upper/lower range is available
from this source. Assuming that this value corresponds to F = 1/200,
that the leak frequency range for hydrocarbon pipelines is similar to
the range given by CCPS (1989) for chemical industry piping, and that
the upper and lower limits of frequency correspond to the upper and
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lower limits for the index, the index-based frequencies were estimated
as 8 x 10”% leaks over the length and lifespan of uncoated pipe, and as
6.4x 107 for reconditioned pipe. Then the risk cost for the two
options are:

R, =8 x 107 leaks x $! + $2.4 million, for uncoated pipe, and

R, = 6.4 x 107 leaks x SI + $7.5 million, for reconditioned pipe.

Here, 3/ represents the cost of a major leak from the pipeline. The
intersection peint corresponds to $/~$320 million, indicating that if
spill costs are larger than this amount, it would be advisable to recon-
dition the line. Based on company experience with spills, this analysis
would not favour reconditioning, but to accept the higher chances of
leaks on an uncoated line.

Application of the QRA Approach
The weakness of the index approach, namely, the potential that

the weighting factors and the frequency range limits may not be repre-
sentative of the particular pipeline system being examined, suggested
that we should examine the company leak performance using QRA
techniques. The leek history of uncoated versus reconditioned pipe
within the company’s system was examined. The leak frequency was
estimated as 4.3 leaks over the length and lifespan of uncoated pipe,
and 0.44 leaks for reconditioned pipe. A similar analysis as above
indicated that if spill costs are larger than $1.3 million per spill, it
would be advisable to recondition the bare sections of the pipeline.
Given the experience with cost of spills, the company decided to carry
out the reconditioning without further delay.

8. LESSONS LEARNED

The index approach is very powerful in ranking the different
types of pipeline systems in terms of their relative safety, provided that
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the weighting factors used with the [eak frequency controlling factors
do reflect the performance of the specific pipeline system under
examination. A company is well advised to adjust these weights to
reflect their performance before using the index approach.

The fundamental weakness of the index is that it does not
measure a physically meaningful parameter, such as “events/year”. The
QRA approach, on the other hand, is directly based on such meaning-
ful parameters, and quantification of risk by R = FC (in proper units of
measurement appropriate for the purpose of the analysis) directly lends
itself to risk/cost/benefit analysis of competing risk control options.

The matrix approach provides a solid foundation for ranking. and
further quantificarion and risk/costbenefir analysis, but is not suffici-
ent for such analysis. The list of controlling factors which are part of
the index method provides an excellent starting point for identifying
root canses when used with appropriate quantification techniques. The
QRA approach is the only approach which can be used in
risk/cost/benefit analyses and when making public safety related
decisions using public risk acceptability guidelines.
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Table 1 Example Frequency Categories
(CCPS, 1989)

Table 2 Exampie Consequence Categories

Catcgory | Description Catcegory | Public Consequences
1 Not expected to occur during the facility lifetime (<0.2/year) 1 No injury or health effects
2 Expected to occur no more than once during the facility lifetime 2 Minor injury or health effects
(0.5 - 0.02/year) 3 Injury or moderate health effects
3 (];:.)(()p;;lcc;)lo occur several times during the facility lifetime (1 - P Death or severe health effects
4 Expected to occur more than once in a year (>1/year)
(BOVAR) ’ Category | Consequences in Terms of Employee Safety
Category | Description 1 No injury or occupational safety impact
1 Less frequent than | in 1,000 per year (<0.001/year) 2 Minor injury or minor occupational illness
2 Between 1 in 1,000 and 1 in 100 per year (0.01 — 0.00 l/year) 3 Injury or moderate occupational illness
3 Between 1 in 100 and | in 10 per year (0.1 — 0.01/year) 4 Death or severe occupational illness
4 More frequent than | in 10 per year (>0.1/year)
CMA Category | Consequences in Terms of Production Loss
Category | Description 1 Less than one week
1 | in 1,000,000 years 2 Between one week and one month
2 1 in 100,000 years 3 Between one and six months
3 Lin 1,000 years 4 More than six months
4 l in [0 years .
Category | Consequences in Terms of Capital Loss,
Categorize Events: Facility/Equipment Damage
¢ based on expert judgement 1 Less than $100,000
* collective judgement 2 Between $100,000 — $1 million
e quantitative techniques
3 Between $1 million — $10 million
4 Above $10 million
Category | Environmental Consequences (Dollars, Clean-up Cost/
Regulatory Fines)
1 Less than $1,000
2 Between $1,000 — $10,000
3 Between $10,000 — $100,000
4 Above $100,000
Category | Loss of Market Share
1 Less than 1% of Annual Revenue
2 Between 1% — 10% of Annual Revenue
3 Between 10% — 25% of Annual Revenue
4 More than 25% of Annual Revenue
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Increasing Likelihood
Frequency Category

Category

Description

N U U Number

Unacceptable

Should be mitigated with engincering andfor
administrative controls to a risk ranking of C or
better within a specified time period such as six
months

Not desirable

Should be mitigaled with cngincering andor
administrative controls to risk ranking of C or
better within a specitied time period such as 12
months

Acceplabie
with controls

Should be verified that procedures or controls are
in place

Acceptabic
ass

No miitigation rcquired

R A
@
Z

A‘
A A | C

Consequence Category

o

Increasing Severity

Figure 4 Example Risk Matrix




Probability of Death, P,

= FR P(l

Individual Risk

Individual Consequences

------- large event with
frequency 2 x 10-/yr
. - - - small event with
. frequency 4 x 10%/yr
0 200 400 600 _ 800 1000 1200
Distance Downwind (m)
Calculation of Individual Risk
cumulative individual risk =
sum of risk from each event
oo~ N large event
T small event
N . restricted unrestricted
land use AN land use
0 200 400 600 800 1000 1200

Distance Downwind (m)

Figure 5 Calculation of Individual Risk



Pd contours

linear
/ risk

/ [ source
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P/= risk source
P = risk receptor

Figure 6 Individual Risk for a Linear Risk Source
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OPENING ADDRESS

by

Bob Reid
Canadian Energy Pipeline Association
Calgary, Alberta






Introduction

e Firstly, I want to commend the Co-Chairs for

pulling together an excellent program this year.

e I’ve looked over the Workshop Objectives, and
note they contain key phases that highlight the
high level of activity taking place in our industry

and point the direction for the future.

e For the Pipeline industry, our future includes
o some difficult, long-term integrity issues. And I’m
not just talking about the condition of our

pipelines.

.

Banff /97 Pipeline Workshop -
managing Pipeline Integrity, Planning for the Future Page 1 0f 16



* How we're perceived by the public is as
important as how technically competent

we are at ensuring pipeline safety.

o Butlet me first put pipeline safety into

some context. -

e Itis a fact that the transportation of
commodities by pipeline is by far the safest

mode of transportation available today.

o Consider these statistics for three of the
most common modes of transportation--

air, marine and rail.

¢ This past January, the Transportation
Safety Board of Canada reported that
Canadian-registered aircraft were
involved in 335 accidents in 1996, with 44
fatalities. There were 654 marine shipping
accidents, with 22 fatalities. Railway
accidents numbered 1,287, with 199

fatalities.

* Remember, that's for one year--1996--and

it was a better than average year.

Banff/97 Pipeline Workshop -~
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Changing Focus

Now contrast those numbers with the
statistics for commodity pipelines. There
were a grand total of 24 pipeline accidents
last year, and no fatalities. In fact, there
hasn't been a fatality reported over the

past five years.

From a safety point-of-view, our statistics
are an order of magnitude better than the

other forms of transporation.

Having said that, we can't rest on our
laurels. There is an upward trend in
accidents and mandatorily reportable
incidents involving commodity pipelines.
And we've experienced an increase in

significant in-service failures.

With the increased frequency of failures
comes an increased risk of injury, and the

possibility of fatalities.

A refocussing of our priorities is essential.

For TransCanada our change in focus was

jump-started somewhat by the in-service

Banff/97 Pipeline Workshop -
managing Pipeline Integrity, Planning for the Future

Page 3 of 16



failure of our system near Rapid City,
Manitoba, in July 1995.

¢ The Rapid City incident marked several
unfortunate firsts: the first time a 42-inch
pipeline ruptured, the first rupture west of
Winnipeg, the first rupture to damage a
compressor station, and the first multiple-

line rupture.

¢ That failure led to the NEB inquiry into
SCC. I think everyone present here today
would agree that the inquiry was a

benchmark event for our industry.

¢ Theinquiry was designed and managed to
be a positive event with a fundamentally
scientific focus--not an adversarial
hearing. It presented a unprecedented
opportunity for representatives from
government, industry and the public to
pool knowledge on a world-wide basis on
this difficult issue. |

* The result was a very thorough look at
Stress Corrosion Cracking, and our
industry has thoroughly embraced the

NEB's recommendations.

Banff/97 Pipeline Workshop -
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e The SCC inquiry has provided an
important vision for the future of pipeline
integrity, and I commend the NEB for the
leadership they have shown in undertaking

this initiative.

e Later this morning John McCarthy of the
NEB is going to be giving you that body's
perspective on the inquiry. Also, Bob Hill
will give you an industry view of what was

accomplished.

Risk Assessment/Risk Management
¢ Over the past 10 years, TransCanada has
been building a body of research on SCC.
We’ve compiled a good deal of valuable
information, including soil modelling and

the results from investigative digs.

¢ This gathering, analysis and sharing of

data is an integral part of risk assessment.

¢ TransCanada has also been examining
pipeline risk analysis as an improved way

of establishing integrity plans.

¢ Although overall pipeline risk is low, we

have used risk assessment tools to

Banff /97 Pipeline Workshop -
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determine both individual risk and societal
risk measures for all known causes of
pipeline failure. And we've done this
analysis for all of our publics along the

right-of-way.

¢ This has helped decision makers within
TransCanada make objective choices
among possible risk reduction measures.
It's also helped us assign prioritities
among the different maintenance

activities.

e Another result of our risk assessment
exercise has been a management decision
to implement a "zero tolerance" policy
regarding further preventable in-service

failures.

¢ The use of risk assessment and risk
management tools exemplify the proactive

approach that our industry is taking.

* You're going to hear a lot about these
topics at this workshop. Later this morning
Richard Felder, from the Office of Pipeline
Safety in Washington, is going to talk
about Risk-based Approaches to Pipeline

Banff/97 Pipeline Workshop -
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Safety, Regulation, and Compliance. Doug Clark
of Gulf Canada Resources is going to talk about
the Pipeline Risk Assessment Steering

Committee’s progress.

¢+ And Keith Leewis, from the Gas Research
Institute, is going to speak to an issue
that's at the forefront of our thinking:
"Risk Management as an Alternative to

Prescriptive Regulation."

* And that's where we're heading: we in the
pipeline industry are commited to working

together to build our own future.

* We're taking the initiative to bring
together industry experts to build common
stores of information, data that's
accessible to whoever requires it for

everyone’s benefit.

¢ And this kind of initiative will lead to the
development of tools to fight other threats,

like general pipeline corrosion.

Technology
* We have made great strides in new

technologies such as the use of in-line

Banff/97 Pipeline Workshop -
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inspection tools. This technology is now
proven and readily available for
mechanical or metallurgical defects, and

both internal and external corrosion.

* And an accelerated program of research
and testing is now underway to enable
SCC to be reliably detected by in-line
inspection. CEPA and its member
companies are strongly committed to this

program.

¢ In the future we have to focus on where
this technology needs to be improved: in
areas such as data interpretation,
turnaround time, and the ability to extract

other information from the results.

o The new generation of pigs will be more
efficient. They will have controls which
will ensure a more constant speed,
resulting in better data, while allowing
excess flow to bypass. This gives us the
advantage of not restricting our shipments
to customers — more integrity surveys can

be done with no impact on our customers.

Banff/97 Pipeline Workshop -
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* We're also pursuing other new
technologies, such as aerial leak detection,
remote sensing of the right-of-way,
remote monitoring of the pipeline, and

enhanced predictive models.

¢ Over the next couple of days you'll have a
chance to hear about future trends: the
future of pigging, and new technologies
for the construction, inspection, repair and

rehabilitation of pipelines.

Industry leadership and collaboration
e Although the pipeline industry has been on
the "hot seat" because of recent high-
profile line failures, these problems have
brought industry members together in a

spirit of collaboration.

¢ Valuable synergies have resulted, there is
more research and less duplication of
results, and more sharing of information

and best practices.

¢ CEPA took a major role in the SCC
inquiry, and now it's playing a continuing
role in helping to ensure that industry

members keep their commitments.

Banff/97 Pipeline Workshop -
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¢ The production of an SCC industry
database and Best Practices Handbook are
both excellent examples of the synergy that
I'm talking about.

¢ CEPA is also coordinating the funding of
research into the next generation of this
technology, which should be available in

next year.

Stakeholder Communications
* Butit's not enough to make gains in all of
these areas if our stakeholders don't know
what we're doing. Public perception of our
responsiveness and competence is critical

to our long-term success.

* TransCanada recently completed a
landowner survey. It was conducted in
Moose Jaw, Winnipeg, Vermilion Bay &

Burlington.

e Impressions of TransCanada were almost
"uniformly positive," but concerns were
identified in the area of safety, and in

particular, line breaks.

Banff /97 Pipeline Workshop -
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¢ Information from our survey also shows
that landowners’ lack understanding about

basic pipeline safety issues.

* So here's a good opportunity to take the
initiative, to help the people who live and
work along our right-of-way understand
pipeline integrity and what the industry is

doing to ensure their safety.

e In fact, one thing that we found from our
experience in Vermilion Bay, where we
have had two line failures in two years,
was that we have to keep the community

fully informed.

e TransCanada went to considerable effort
to keep municipal officials in the loop. We
were in constant contact with them, and |
after many meetings, they started to see us
less as company representatives and more

as individuals with the same goal as theirs.

* And we took some chances, inviting them
to watch as we dug up sections of pipe. We
let them see the shape it was in as it came

came out of the ditch, we explained the

Banff/97 Pipeline Workshop -
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Closing Notes

purpose of hydrostatic testing, and we
shared the test results with them.

There is no question in my mind that this
was a very worthwhile effort, and our
credibility in the community increased as a

result.

The NEB has also taken a more active role
in community relations, visiting
communities along the pipeline to help
answer questions, and to get feedback on

company initiatives.

Again, it's not one group working in
isolation. We get input from everyone
concerned - it's critical to our success as

we continue to build our future, together.

It's an exciting time to be in the pipeline
industry. Opportunities stretch as far as
our pipe, and we’re playing a vital role in
the economic success of the country. This is

no time to be timid.

We are on the eve of another era of major

pipeline expansion. The demand for new

Banff /97 Pipeline Workshop -
managing Pipeline Integrity, Planning for the Future
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capacity out of the Western Canadian
Sedimentary Basin has never been greater.
Practically every week sees the

announcement of another new project.

As we move ahead with major new
initiatives such as NEXUS, it is essential
that we be able to confidently say that
those pipelines will be capable of operating

safely well into the next millenium.

A commitment such as that can only be
made if we are satisfied with the advances
we've made in the areas of improved
coatings, on-line monitoring, construction

and operating procedures.

In order to successfully seize the expansion
opportunities that are before us, it is
essential that we demonstrate that we can
operate our existing pipelines with the
high standards of safety and reliability the

general public has come to expect.

That challenge is ours to accept. Respect

will be earned, not granted.

Banff/97 Pipeline Workshop -
managing Pipeline Integrity, Planning for the Future
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* We’ve collaborated in a complicated,
highly-technical enterprise to ensure our
joint success. This gathering exemplifies
this kind of effort.

* Let's take this opportunity to get the
message out: we're looking forward with
great optimism and confidence to playing
an increasingly important role in the next

millennium.

¢ The management of the integrity and
safety of Canada’s pipeline infrastructure
must remain an important priority for our

industry.

¢ I thank you for your attention.

Banff/97 Pipeline Workshop -
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NEB PUBLIC INQUIRY ON STRESS-
CORROSION CRACKING OF CANADIAN
PIPELINES -A REGULATORY
PERSPECTIVE
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National Energy Board

Banff 1997 Pipeline Integrity Workshop

extent of the SCC probiem

our understanding of SCC
tools for dealing with SCC

pressure reduction

- conceptual approach to our decision

our recommendations

- NEB Public Inquiry into Stress Corrosion Cracking;Nov. 19496




Inquiry procEeded along 3 paths

/ /
community technical public
meetings information hearing
gathering

yiinto Stress.Corrosion Crack

- it initiates as patches of small cracks - so small
they are not visible to the human eye

- many cracks go dormant; even those that grow

exist for many years without being a problem
.NEB Public Inquiry into Stress Corrosion Cracking, Nov. 1996
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. NEBPublic Inquiry.into. S!re.ss'»Corrosfon_,szackiﬂg;g;N

10 companies, 22 failures

- found on oil & gas pipelines

- TCPL, NOVA, IPL, NUL, Rainbow, PN,
Federated, Imperial, Rimbey, & Amoco

has occurred mainly on tape coated pipe
instalied between 1968 and 1973

- failures in Australia, Iran, Iraq, ltaly, Pakistan,
Saudia Arabia, former Soviet Union, & U.S.

- INEB Public Inquiry into Stress Corrosion Cracking, Nov, 1996
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= .NEB Public inquiry into Stress Corrosion Cracking, Nov, 1996
Generai Corrosion (25%)
(16%) Other
Contact

Damage (23%)
{contact by
earth moving
equipment, etc.)
Geotechnical (19%)
(landslides, etc.)

(17%) SCC

NEB Public Inquiry into Stress Corrosion Gracking, Nov. 1996
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Composite coating
3 layer: PE/FBE

 Yellow jacket |

Wax/vinyl tape - Asphalt

Coal tar
[0 AU NN R PR D .

1940 1950 1960 1970 1980 1990
NEB Public Inquiry into Stress Corrosion Cracking..Ne




Potent
environment

| Susceptible

pipe
material /

.9“

Tensile
stress

- NEBPublic Inquiry into Stress Corrosion Cracking, Nev. 1996 4

affected by four factors:
type & condition of

Potent coating
environment - soil
/ T 7 . - temperature
’ . cathodic protection
, { | i \i\
| Tensile | Suscgptlble |
\ stress ./ pipe
v/ material
" NEB Public Inquiry into Stress Corrosion Cracking, Nov: 1996




stress levels,
fluctations and rate of

; x 1 change all play a role
. environment |
//’.\\ e . several sources of
. ’ S \\\ Stress _
et . residual
Tensile | | Susceptible |
s ] pipe ' internal pressure
» stress ./ ; i
\ ./ material bending
. e temperature

. NEB-Public:Inquiry into Stress. Corrosion:Cracking, Nov.

- all commonly used

pipeline steels appear
Potent \ susceptible

L‘ environment |

non-metallic inclusions

L

may play a role

Tensile | Susceptible
stress pipe
material

. "NEB Public.Inquiry into Stress Corrosion Cracking, Nov, 1996
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effective coatings

predictive models

investigative excavations and repairs
in-line inspection

temporary pressure reduction
hydrostatic retesting

selective pipe replacement

- NEB Public Inquiry into Stress Corrosion Cracking; NoV.1996 |

__a - temporary pressure reduction

- lowering pressure will buy time until crack
grows to the new critical depth

NEB Public Inquiry into Siress Corrosion Cracking, Nov. 1996 .



benefits, if any, cannot be determined from the
available research and field information

would be very inefficient in any event because
potent environment exists on only a small
portion of pipeline system (perhaps <4%)

does not remove any cracks

more systematic, efficient and effective tools are
available

- :NEB Public Inquiry.into. Stress Corrosion Cracking. No

- SCC remains a serious problem for the industry

- time dependent; requires focused attention or
problem may worsen

NEB Public

Inquiry into Stress Corrosion Cracking, Nov. 1996



SCT management program for all pipelines
changes to the design of pipelines
continued research

estab!ishmen% of SCC database

improved emergency response practices

coniinued information sharing

M

NEB Public Inquiry into Stress Corrosion Cracking, ‘Nov, 1996

'_§ - SCC management program for all pipelines
mandatory that all NEB regulated pipelines have
an SCC management program in place by
30 June 1997

- 16 recommendations set out the criteria for an
acceptable program

NEB Public Inquiry into Stress Corrosion Cracking, Nov. 1996



__] SCT management program for all pipelines
_{ - changes to the design of pipelines

accommodate passage of pigs
testing standards for coatings

. NEB Public Inquiry into Stress Corrosion Cracking, Nov, 1996

- SCC management program for all pipeines

changes tc the design of pipelines

{ - continued research
annual status report to be filed with NEB
- analysis of expanding current program

NEB Fublic Inquiry into Stress Corrosion Cracking, Nov. 1996
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SCO management program for all pipeines
changes to the design of pipelines
continued research

estabiishment of SCC database
continued development of CEFA initiative
data trend analysis

NEB Public Inquiry into Stress Corrosion Cracking, Nov. 1996

SCC management program for all pipelines

changes to the design of pipelines

« continued research
- establishment of SCC database

- improved emergency response practices

training for first responders
- improved community communication

NEB Public Inquiry into Stress Corrosion Cracking, Nov. 1996.



SCO management program for all pipelines
changes to the design of pipelines
continued research

establishment of SCC database

improved emergency response practices

continued information sharing
industry led workshops and conferences

~NEB Public Inguiiry.into Stress Corrosion Cracking. Nov.- 1996,

- the full Board has:

- adopted all of the recommendations in the
report;

established an SCC implementation team

- issued specific directives to companies under
its jurisdiciton.

NEB Public Inquiry into Stress Corrosion Cracking, Nov. 1996



NEB PUBLIC INQUIRY ON STRES-
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BANFF 1997 PIPELINE WORKSHOP

NEB Public Enquiry on SCC of Canadian
Pipelines - Industry Perspective

Presented by
R. A. Hill
April 16, 1997

CEPA Member Companies

e Transport 95 per cent of the crude oil and
natural gas produced in Caada to domestic
and export markets

e Transport products valued at $30 billion (Cdn)
e Operate 90,000 kilometres of pipeline in

British Columbia, Northwest Territories, Alberta,
Saskatchewan, Manitoba, Ontario and Quebec




CEPA MEMBERSHIP

Oil: Interprovincial Pipe Line
Trans Mountain Pipe Line Company Ltd.
Trans-Northern Pipelines Inc.

Gas: Alberta Natural Gas Company Ltd
Cu Gas
Foothills Pipe Lines Ltd.
NOVA Gas Transmission Ltd.
'~ TransCanada PipelLines
Trans Quebec & Maritime Pipeline Inc.
Westcoast Energy Inc.

Technical: AEC Pipelines
Pembina Corporation

@ Sun-Canadian Pipe Line Company Limited
CEPA

NEB SCC INQUIRY

e Announced - August 11, 1995

* Terms of Reference - September 5, 1995

* Information Gathering - September-December, 1995
* Submissions - February 16, 1996

* Public Hearing - April 16, 1996

* Report - December 1996




CEPA Action

» Established Steering Committee
* Project Manager

* Legal Counsel

* Media

e World Experts

* Budget $600,000

SCC Inquiry Issues

1. Extent

Initiation and Growth
Prevent of Initiation
Detection

Mitigation

Research

N 9 o & ® N

Safety and Awareness




NEB Recommendations

* Implementation of an SCC management
program by each pipeline company

Changes to the design of pipelines

Continued research

Establishment of an SCC database

Improved emergency response practices

* Continued information sharing

CEPA Response

e Generally supports recommendations
- consistent with CEPA strategy

* Organization focused on SCC
- Technical Management Committee
- SCC Working Group

o Collaboration with industry and regulators
- NEB implementation liaison group




CEPA Committee Structure

CEPA Membership

Board of Directors

Executive industry Liaison
Committee Committee
Accounting Technical Czrgr;:iuri\:‘tzl&
& Taxation Management Aﬁa?rs
Envi t Regulatory &
nvironmen Health & Safety Property Tax Public Policy
SCC Working
Group

Status of CEPA Activities

Research
British Gas Inspection Tool (CEPA/CGA/GRI/PRCI/BG)
ERC (DOE) Material Factors
High Performance Coatings
Characterization of Pressure Changes

Note: Total value of SCC R&D, includin
CANMET, $10.5 million 10-15% CEPA
or CEPA companies




Status of CEPA Activities

Integrity Management Program and
Recommended Practices

Future SCC R&D requirements
Detection and Mitigation of Circumferential SCC
Database Trend Analysis

Information Sharing

CEPA Relationship with
Non-CEPA Companies

May 15
June 30
Dec 31
Aug 31

IPC 1998

* Integrity Management Program and recommended

practices to be available to all

e SCC database terminology being standardized with PRCI,
GRI, Mobil (Rainbow) - agreement in principle to share

information

* Meetings held with CAPP

e CEPA sponsorship of technical conferences ongoing




Summary

e NEB recommendations consistent with CEPA strategy
e Collaborative approach best option

e SCC issue manageable







RISK-BASED APPROACHES TO
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Integrating
Risk Factors
in the

Risk Management for Pipelines

= Which action or set of actions will
best reduce pipeline risks?

— Determination of overall risk
reduction.

- Implementation costs considered.

exigsthe most risk reduction




OPS Risk Initiatives

= Risk-based Prioritization Planning
(RAP).

= Risk-based Regulations.
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Results Expected

= Risk-based systems program-wide.
= Few universal requirements.

- Provules operators more flexibility




New Program Direction& Approaches

= Damage Prevention Public
Education.

= Risk-Based Compliance Policy.

= Mapping.

= Defining Environmental

"DAMQUAT" Team

= Govt/industry "QUAT" model;
broad representation.

= Education focus: define specific
audience needs to improve safety
behaviors.
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MMS MOU Customer Oriented

= Reduces burden on industry.

Establishes new boundaries.
Eliminates duplication, puts
priority on safety.

= Operators self designate for
greater: efﬁcnency
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Change Led to New OPS Priorities
= R&D.

= Other technical studies support
operations.

Cooperation Evident

= Industry/Government joint "R&D
agenda".

= Pooling resources for Risk
Management, Mapping, Data,




OPS R&D Objectives

= Improve analysis for risk-based
decisions.

= Analyze alternatives & depict
pipelines in relation to people,
environment, water. -

OPS R&D Objectives

= Define operational requirements
for leak detection systems.

= Evaluate operations & maintenance
vulnerabilities.

- = Devg '*! structured method 4
nribtitize federal resources.




Technical Studies/Operations

= Identify geographic areas likely for
severe consequences from natural
disasters.

= Recommend ways to improve data
analysis & compare US standards

More Participation in Consensus
Standards Organizations

= Increase use to address technical
issues & gain broad-based supportin

non-regulatory manner.
— Evaluating pig data.
- Pipe toughness.
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Leverage Partnership With
Outside Organizations

= Use of automated valves: INGAA/GRI.

= Data analysis improvements:
INGAA/GRI/API.

= Controlling mechanical damage.
IN GAAIGRI

Conclusions

= Optimistic we're in the right path.

= Access to technical support
improving.
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Conclusions

= Everyone benefits:

— Better safety &
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Good morning and welcome to Banff! Here we are in a beautiful facility in
the center of the most wonderful scenery in the world... and we’re at what I
consider is the most constructive workshop on our highest priorities. I'm even

getting paid to be here! Can life get any better than this?

I am pleased to have been a member of the Pipeline Risk Assessment Steering
Committee since it’s inception after the Banff workshop in 1994, and to be
representing the committee here today. I sincerely feel that the group has been
instrumental in implementing your desires <concerning risk assessment and

management and we’'re excited about our future endeavours.

The first Managing Pipeline Integrity Workshop was held in Red Deer in 1993
under the guidance cf CanMet and the National Energy Board. From there it quickly
grew to capacity (do you moving the venue may have helped?) and centered on
industry concerns and industry participation. This year is the culmination of
effort from a group of about 50 volunteers, the majority of whom are from pipeline

operational companies.



Pipeline Risk Management

It was at the 1994 workshop that the industry interest and concern about
risk assessment was clearly expressed. Whether you’re working with new system
designs, managing urban encroachment or optimizing maintenance practices risk
assessment plays a role. We have the honour of being the safest transportation
systems in existence, and with this comes nationwide media interest whenever a
public safety incident. Risk assessment allows each of us to demonstrate the
level of safety we afford to the Canadian public, and to improve on that level.

This public safety concern is not only a domestic one, nor an issue
restricted to pipeline operations. Risk is a common word in our news media these
days, whether the concept is dealing with hormones in beef production, Amtrak
derailments, or re-election chances. The pollsters have also tried to educate us
on the concepts of statistical variation, however I wouldn'’t recommend that any of
us respond to a reporter by saying that; after polling 342 aspects of our pipeline
operations, safety is at a level of 97% plus or minus 3% 18 out of every 20 times.
We have to come up with a useable, defensible, and understandable standard.

In the global pipeline community we have seen the Europeans develop
acceptable public risk levels and standards, the Australians work on the concept
of “acceptably safe co-existence”. The U.S. as well have been working on
initiatives in both gas pipelines and liquid pipelines, and more recently have
been combining these efforts. Pipelines safety, and risk management, is a global
issue.

Out of the interest in the 1994 workshop also came the realization that we
must co-ordinate the numerous efforts on the development of risk determination
methods. A group of industry, regulatory and standards representatives met that
summer to form what is now known as PRASC... the Pipeline Risk Assessment Steering
Committee. The purists in our group wanted to use the term “risk management”

instead of “risk assessment”, but none of us could properly say PRMSC.

Subsequent Banff workshops have echoed the concerns expressed in 1994. Risk
management is high on all of our priority lists. Urban encroachment is very real
to many of us, and is lurking in the shadows for the rest. We all live in an era

of continuing pressure on operating costs, whether in a de-regulated intra-
provincial system, or in an inter-provincial system with incentive tolling. These
pressures are balanced with another desire... to demonstrate that we are operating

safe systems, and to improve that level of safety.



We have seen regulatory agencies turning from on-site inspection and giving
strict directives to the concept of corporate audits. We are all expected to have
the programs in place to assure public safety, and we are expected to be adhering

to these practices on an unfailing basis.

This change requires the industry to be pro-active. We cannot merely design
and construct a system safely and then wait to re-act to the first occurrence of a
concern. We cannot set a low priority on the variety of emerging issues from
urban encroachment to stress corrosion cracking and wait for a failure to spur us
into action. We are expected to be safe now, and to be planning to be safe under

all circumstances in the future.

Not only will our regulators not accept a passive approach to integrity
management, but the public is also unforgiving. Public awareness of safety issues
is greater than ever before, and their tolerance is less. We must take care of

our own shops.
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PRASC Membership

The Pipeline Risk Assessment Steering Committee is dedicated to such causes.
We do not deal with company specifics, though we recognize that isolated company
non-performance will affect the entire industry. The efforts of the Committee are
intended to benefit the entire industry, from feeder pipelines through majour
transmission systems to LDC’s. Thus the membership is chosen to represent the
entire pipeline community.

Our industry representation is through the three major organizations in
which we are all members. In this way each pipeline operator is represented at
PRASC and can influence what goes on there.

Our regulatory members are from both the National Energy Board and the
Alberta Energy and Utilities Board. Other provincial regulators have been invited
to participate, and at this time have chosen to monitor our efforts and progress,
rather than to become directly involved.

Additional representation from organizations which affect the introduction
of risk methods are also members. The CSA 2662 Technical Committee is
represented, as is MIACC.

PRASC is not a closed shop. We intend to properly represent and guide the
industry, and as other organizations desire to directly make a positive

contribution to the committee they will be included.



PRASC Terms of Reference

PRASC’s mandate 1s to guide the orderly development of a process to
determine and manage the risk of pipeline operations toc the general public. our
focus is the protection of public safety, but the tools which are developed will
no doubt find applicability in other areas of our operations. The protection of
the environment and the optimization of maintenance practices come to mind as two
obvious areas.

The development of these tools is primarily accomplished by the industry
stakeholders in this interest. We have seen the tools being developed, and the
education being accomplished, by different groups who are participating under the
guidance of PRASC.

These Banff workshops are particularly important to PRASC. Not only is this
our venue to share with you the accomplishments and plans we have, but more
importantly to get your feedback and direction. The Banff workshop has been very
successful in gathering expert peers from pipeline operation companies, from the
regulators and the consultant industry. This week’s schedule includes seven
working sessions which, though they will serve as education for many, will also be
effective in sharing experiences and concerns regarding risk management. We
eagerly anticipate participating in the discussions over the next three days and
in hearing what you consider to be our priority for the next year. Though PRASC
normally meets on a guarterly basis we have scheduled a special meeting in May to

ensure we capture the outcomes from your input this week.



PRASC Achievements

If I wmay, let me re-cap what PRASC has accomplished since the 1984

workshops, and a bit of what we currently see as our future direction.

As we discussed, the PRASC group was formed in the latter half of 1984,
after gauging the interest of this group. Evident in the initial meetings was the
enthusiasm, not only for developing these tools to demonstrate and improve the
safety of our operations, but the spirit of co-operation. Here in Canada we have
the enviable ability to work with our regulators, our competitors and the
standards organizations to the benefit of all. This is a significant aspect of
how the Canadian pipeline industry is managed, and should never be taken 1lightly

or for granted.

The efforts in the year 1995 worked to build on this co-operation. We
worked with CSA and with MIACC to ensure that their efforts were complementary and

consistent with the overall direction given at this workshop.

The work with CSA and MIACC continued in 1996. PRASC was instrumental in
securing funding for work needed for the MIACC efforts. Though PRASC has no
direct funds to access we can provide assistance in this area through our
influence with the industry associations. The three industry association members

provided the funds for this work.

We also recognized that, if the industry was to move toward probabilistic
risk management, that a reliable and meaningful incident database would be
required. PRASC struck a sub-committee to initiate this work, again to be funded

by the industry associations.

1996 also saw the issuance of the risk assessment appendix to CSA Z662, a
majour first step. As well, through an arduous process of ensuring the consensus
of a large group of volunteers the MIACC land use planning guidelines were nearing

completion.



PRASC Current Efforts

Our first accomplishment in 1997 is the issuance of the MIACC guidelines.
As I mentioned, this is the culmination of many, many hours of intensive
discussion and preparation. This guide, though not entrenched in regulation,
should set the standard for how municipal planners ensure their plans are

consistent with the level of pipeline safety that the public expects.

The CSA risk assessment work is also proceeding, building on 1896’s
accomplishments. The Z662 sub-committee chairman sits with us on PRASC and is
working towards the integration of risk methods in the body of the standard. This

work is consistent with, and will benefit from the database development.

The risk assessment incident database framework is currently being
developed. The work to build the software framework is currently under way and is
expected to be complete in June of this year. Following this, the software will
be tested and refined with the data from an industry participant. We expect that
we’ll be coming to each of you in the latter half of the year for your commitment

to populating and maintaining the database.
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PRASC Timeline

Beyond 1997 we expect to build further on this foundation. We will continue
to encourage and guide the implementation of probabilistic risk assessment and
management into the Canadian pipeline industry. We will continue our work with
CSA to upgrade the Z662 standard to incorporate the risk process as an integral
part of pipeline design, construction and operation. We also will work with MIACC

and regulators whenever we can positively assist their work.

Again, I must emphasize that the PRASC members consider ourselves
representatives of a much larger group. We are here to listen and participate in
the discussions this week, and to act on the priorities and concerns expressed

here.

I consider it an honour to be here, and am much looking forward to the next

few days. Thank-you.



PIPELINE RISK
ASSESSMENT STEERING
COMMITTEE

PRASC in our fourth year
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» Pipeline Risk Management

>ublic safety
¢ Industry awareness
¢ Public awareness

nternational awareness
_o-ordination of efforts

Regulatory enforcement changes
¢ Need for Industry to be pro-active

4/14/97



PRASC MEMBERSHIP

¢ Regulators
+ National Energy Board
¢ Alberta Energy & Ultilities Board

¢ Industry
¢ Canadian Assoc. of Petroleum Producers
¢ Canadian Energy Pipelines Association
+ Canadian Gas Association
¢ Standards Organizations
¢ Canadian Standards Association
¢ Major Indust. Accidents Council of Canada

4/14/97

PRASC Terms of Reference

¢ Mandate

¢ to guide the development of a process to
determine and manage the risk of pipeline
operations to the general public

¢ Objective

¢ the staged implementation of risk
assessment and risk management into the
pipeline industry

4/14/97



/

:@RAS C Achievements

994

¢ established the Steering Committee, its
membership and mandate

995

¢ supported the CSA Risk Assessment
Appendix B to 2662

¢ supported the MIACC draft Land Use
Planning Guidelines

4/14/97

PRASC Achievements

¢ 1996

¢ industry associations funded support to
MIACC zoning work

# secured funding for database development
+ continued support to MIACC and CSA

+ CSA issued the Risk Assessment Appendix
to CSA 7662

a/14/97



PRASC Current Efforts
Y%

¢ 1997

¢ issuing MIACC Land Use Planning
Guidelines

¢ further support to the CSA & MIACC work

¢ development and testing of the risk
assessment incident database

¢ initial database population

4/14/97

S PRASC Timeline

1998 and beyond

+ CSA standard to include risk assessment
and risk management as an integral part of
the standard

¢ continued risk database population

+ CSA standard upgraded to a fully
probabilistic process utilizing database
information

4/14/97
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Good morning ladies and gentlemen. I'm here to talk to you about the Canadian
Association of Petroleum Producer's perspective on pipeline encroachment and
the issues that it raises for our industry. | want to give you some guestions to
think about this morning. What do we mean by encroachment? Why is it of

concern? Why now? What do we do about it?

You have heard and will continue to hear a lot about risk assessment and risk
management at this workshop. It is clearly in the minds of the regulators and
public as well as operators. Examples of pipeline failures are in the news more
often than anyone wants to hear about them. Fortunately, while these
occurrences are rare and while incidents have damaged physical property they
have not resulted in direct harm to the public - inconvenience has been involved

but there have been no injuries or deaths.

Yet most of the risk that we address is prevention from a technical perspective -
by that | refer to the design, construction and operating parameters and
conditions of the pipelines. Little reference is made in this process to the risk of
damage to pipelines from third parties or the increased risk associated with
pipelines from encroachment of other developments near to and over our

pipelines.



Prevention of the risk of damage to pipelines from third parties is a large part of
what Alberta One-Call and our pipeline signage addresses. However,
encroachment issues begin at the planning stage of a development not at it's
point of construction. Awareness of pipelines from a developer's and planner's
perspective is not addressed by signage and Alberta One-Call and is minimally

addressed for certain sour gas pipelines by the regulatory process.

Industry is often advised of planned developments at the stage where the
planning is thought to be complete - but where existing pipelines have often not
been taken into consideration. This lack of consultation with pipeline operators
can result in roads, lots and buildings being planned for the pipeline right-of-way
or so close to the right-of-way and pipeline that modifications to the pipeline
would be required under CSA Z662-96. This can result in confrontational
discussions because of timing constraints rather than co-operative discussion.
Industry's goal is to initiate communication very early in the planning of any
development that may encroach upon a pipeline. This will allow for co-operative
discussions between the developer and a pipeline operator that can result in

development design that takes into account both parties concerns and issues.

Public safety is a factor that cannot be overlooked or underestimated from a
consequence perspective. We manage this risk well from a technical
perspective - designing and constructing pipelines to strict standards, providing
thorough and continuous inspection and maintenance programs, integrity testing,
repair and replacement programmes. All of this can and does sometimes
operate in a vacuum from the public perspective. Also, this process does not

always take into account the encroachment of other development onto or near



our pipelines. As an industry we need to be aware of the changing landscape

around us and be proactive in the management of this issue.

Historically, as encroachment occurs industry has often borne the cost of
pipeline modification and/or re-routing, as appropriate. While there is no
legislated requirement for industry to bear this cost it has seemed reasonable in
the past to do so based on the level of expenditures and frequency of

requirement. This practice may no longer be reasonable.

Country residential has become a preferred development /living style for people.
This means that smaller communities outside of the major centres are expanding
as well as country residential and acreage living. Increased communication and
transportation capabilities are allowing people to live where they want to as
opposed to near their workplace. This development continues to put regulatory
pressure on our pipelines to meet standards such as CSA Z2662-96 in this
changing environment. We continue to want to be good neighbours without

solely bearing the cost of the change.

Municipalities and planners are faced with increasing pressure from developers
to place more land into residential, commercial and industrial development
without all the information available to them - they are not familiar with our
industry and sources of reliable information - and industry has not made itself

available to them on a proactive basis to address these issues.

To address these issues CAPP together with the Energy and Utilities Board
established the Pipeline Encroachment Task Force in April 1996. This Task



Force is initially only dealing with high-vapour pressure pipelines but it will

potentially lead to a process to address all pipelines.

The objectives of the Task Force are several. Raising awareness with
municipalities and counties regarding high vapour pressure pipelines in their
area of jurisdictioﬁ is an essential first step. Addressing the implications of
developments near to or surrounding HVP pipelines and developing a process
with municipalities, developers, pipeline operators, publics and regulators that
will ensure 'safe' development near HVP pipelines is fundamental to co-
operative co-existence. This includes ensuring that municipalities, developers
and planners are jnformed as to sources of information about HVP pipelines as
well as are part of a process for developing, implementing and utilizing a

consultative communications process for developments near to or surrounding

these pipelines.

The Task Force has several proposals for meeting the objectives. All of the
proposals deal with enhanced communication. The proposals include the
development of a 'model' by-law that municipalities and counties can use
regarding a consultation process for development near to or surrounding HVP
pipelines. The Task Force will stay linked with the Major Industrial Accident
Council of Canada and its Guidelines For Land Use Control Adjacent To
Pipelines which is currently under development. There are plans to develop an
EUB Informational Letter to increase awareness on this issue; it would require
pipeline operators to be involved in the municipal planning and development

process when potential encroachment occurs and would introduce the concepts



and expectations of the MIACC Guidelines For Land Use Control Adjacent To
Pipelines. The Task Force has begun this process by contacting municipalities,
planners and developers through their offices and associations to make

presentations regarding encroachment.

Municipal Districts, planners and developers are interested in and prepared to
address this issue - not all of them - but not all of us are there yet. The need is
clear and present and the interest is growing . It's time - past time to address

these issues.

| leave you with these questions to consider -
What is my level of understanding of this issue?
What is it's impact on my operations?

What is my liability?

What am | doing about it?



Canadian Association of Petroieum
Producers Perspective

on
"Pipeline Encroachment"

Presented by

Joanne Nutter
Manager
Surface Rights and Survey
imperial Oil

April 16, 1997

Pipeline System Infrastructure
in Alberta

Kilometres

0
s B e 5 s ) B

GiPP

J

Encroachment Issues
» Risk Assessment & Risk Management

+ Awareness
* Third Party Damage
* Developers® and Planners’ pipeline knowledge is low

* Industry knowledge of planned development and land
use policies is low

« Financial/operational consequences of
encroachment - CSA Z662-96

+ CAPP represents 190 members which explore
for, develop, produce and transport natural
gas, natural gas liquids, crude oil, bitumen and
elemental sulphur throughout Canada.

+ CAPP also has 115 associate members which
provide a broad range of services that
comprise the infrastructure of Canada's
upstream petroleum industry.

« CAPP's members produce approximately 95%
of Canada's naturaf gas and oil.

Encroachment Issues

Changing Land Use

Risk Assessnent/
Risk Management

Financial/
operational

GiPP

_J

Changing Landscape

+ Country Residential Developments.

+ Small & large communities are expanding their
boundaries.




Pipeline Encroachment Task Force

« Joint CAPP and Alberta Energy and Utilities
Board initiative to address issues raised by
pipeline encroachment.

« Established April 1996.

Task Force Objectives

Raise Awareness with municipalities and
counties.

Address implications of developments.

Develop a process that ensures 'safe’
development.

Inform municipalities, developers and
planners about sources of pipeline
information.

Utilize a consultative communications

process.
GiPP

Task Force Proposals

Enhanced Communication through:

» Deviopment of model by-laws or additions to land use
policies,

» Linkage with MIACC and its "Guidelines for Land Use
Control Adjacent to Pipelines”,

+ Development of EUB Informational Letter.

» Communication with municipalities, planners and
developers regarding encroachment issues.

Questions to Consider

+ What is my level of understanding ?
+ What is its impact on my operations?
+ What is my liability?

+« What am | doing about it?
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Purpose

« Safer Alternatives to “One Size Fits All”
. Regulations

» Encourage Innovation
+ Show Benefits of Risk Management

ari
Approach
* Teams Created
* Gas and Liquid Teams Theorized
« Joint Team Created
* Rules Developed
ari




Joint Industry/DOT Quality
Action Teams
* Govemment and Industry Partnering
* 1994 Liquid Risk Assessment Team
* 1995 Gas Risk Assessment Team

+ 1996 Joint Risk Assessment Team
— Steering Committee/Sponsors

- Coordinating Committee
- Program Standard Committee

ari

Risk Management Demonstration
Program

* Products Shown Jan/1997

the JRAQAT’s Standard

* the Regulator Expectations

» Joint Performance Measures

« Communications

ari

Successful Program
Decision Process Becomes Normal Daily Operation

* Risk Assessment
- Identify and Evaluate Risks
* Risk Control and Decision Making
— Identify Prevention and Mitigation Methods
— Allocate Resources
* Performance Measurement
— Monitor and Evaluate Effectiveness
- Continually Modify & Improve ari




Risk Management Elements

Program Framework
Program Standard

Performance Measures

Communications Plan
* Training

ari

Overview in the Framework

ISO 9000 Like Approach (TQMS)

+ Organizational Requirements

» Risk Management Guidance

« Consultative Evaluation

« Performance Monitoring and Feed-back

arl

Risk Management Demonsration
Standard

« Defines Key Terminology

* Guideline - Not a Manual or Toolbox

« Assessment Basis - Not a Checklist

« Elements to be Addressed - Not Prescriptive
= Flexible to Meet Varying Local Needs

» Allows Program Evolution

ari




RM Guiding Principles

+ Decision Support Process

+ Risk Cannot be Eliminated

* Encourage Innovation

+ Allows Custom Approaches

* Provide Superior Protection

» Cost Effective Regulation Impact

ar

RM Demo Standard

* Program Elements
- Administration
- Communication
- Documentation
- Program Evaluation and Improvement
* Process Elements
- Risk Assessment
~ Risk Control and Decision Support
- Performance Monitoring and Feedback drl

Performance Measures

« Prove Alternative Regulation Works
~ Superior Infrastructure Safety
~ More Affective Use of Resources
- Communication and Partnership
* Project Specific
- Recognize Each Location May be Different
+ Program Wide
—~ Common to all Participants ari




Performance Measurement
Objectives

» Show Greater Safety, Environmental
Protection and Service Reliability

+ Better Prioritization and More Effective
Application of Resources

« Have The Agency and Industry been able to

— Improve Mutual Understanding of How Risk is
Managed

— Partnership in Addressing Issuesand ~ £3¥")
Communication

Project Specific Measures
Address

 Support Equal or Greater Overall Safety

Relevant to Control Decisions and Track
Effectiveness

Document Starting Conditions
Establish Expected Outcomes (Values-Ranges)

Enable Auditing, Monitoring, &
Documentation

ari

Program Wide Measures Address
(Public & Operator)

« Safety and Reliability

— Incidents, Risk Awareness, Customer Service
« Resource Effectiveness

- Level of Participation, Innovation
» Communication and Partnership

~ Parallel Surveys to Measure Growth in
Understanding & Participation
~ Survey Toolkit ari




RM Demonstration Process

Letter of Intent

+ Screening

« Pre-Consultation

« Consultation/Negotiation

+ Approval

* Monitoring

Modification/Termination ari

Characteristics of the Process

+ Structured but Flexible
» Regulated Risk Management OPS Approval
+ Accountability Built-in Throughout

 Promotes Interaction, Discussion,
Openness, and Communications

Operator Suggests Alternative

» Company Formulates a Plan to Address a
Safety Issue

 Uses the RM Demo Standard to Develop
and Support their Case

« Submits a Letter of Intent to DOT Outlining
Expected Commitment and Growth
— Program within the Company
- Progress to other Locations ari




-

Submits Letter of Intent

* Project for Demonstration

— Alternative with Performance Audit
* Information for Screening
* Confirms Company Commitment

ar
OPS Screening Process
» Resources Limit the Number
* Achieve a Range of Projects
* Prepare for Consultations
arl

Joint Consultations

* Prove Alternative’s Technical Merit

+ Establish Proprietary Information

» Preconsultations Optimize Activity

» Regulator Project Review Team

» Review wrt Five Building Blocks

» Agree on Performance Measurements

4ari




Application and Approval

* Final DOT/Operator Agreement
- Work Plan
- Audit Plan & Contingency
- Communications Plan
~ Termination: Time/Compliance
+ Approved by OPS
* RM Order Issued
ari

Checks and Balances

* Currently cir 192 & 195 etc.
- Codes & Standards
- Inspectors & Audits
~ Accident Reports and Investigations
¢ Risk Management
~ Same Activities in the Approved Plan
~ Performance Audits
* Did You Do What You Agreed to Do
~ Growth of Process and Program Grl

Process has Begun

Called for Letters of Intent
 Consultations & Approvals
First Participants Start July/97
+ Yearly Review of Performance
* Report to Congress 2001

ari
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FUTURE TRENDS IN PIPELINES
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Foreword

The high level of pipeline safety achieved so far can be further increased by modified design, operational
measures and use of new materials. Simultaneously, a cost reduction is aimed at. The following paper,
which is the opinion of two companies of the European Pipeline Research Group (EPRG), is concerned
with new trends in design and materials. It is devided into two parts. Part I will cover improved design
of gas transmission pipelines and part II the current status and new materials trends. However the scope
of this paper does not permit all the relevant aspects to be dealt with and remains therefore limited.

PART I/ IMPROVED DESIGN OF GAS TRANSMISSION PIPELINES
Current European Design Practices

The progress towards better steel grades evolved more rapidly than pipeline design approaches. The
current general design approach in Europe experienced little change in the last 25 years, and is similar
to the American one. It consists of imposing a design factor which decreases stepwise as a function of
increasing local population density at the moment of pipeline construction. Most countries use one, two
or three design factors standing for rural areas (0.72) and suburban and/or urban areas (0.625 to 0.4).

This basic practice has shown evident advantages :
» its safety record is good all over Europe, making gas transmission pipelines the safest means of

energy transportation
o it offers a simple design basis.

Nevertheless, some limitations became visible in the last ten years, with the general trend towards more

industrial safety :

e responsibility shifts from the regulator towards the operator, so the latter has to demonstrate that he
deals satisfactorily with the safety issue



¢ it is difficult to demonstrate or guarantee an outstanding level of safety for new pipelines only based
on past experience

¢ there is no simple way to quantify the increase in safety for a set of specific design measures . e. g.
increasing the wall thickness or choosing a higher grade.

In spite of the high safety level of gas pipelines in Europe, the european regulators try to put pressure on
the industry to move definitely towards a more quantified safety assessment like it was the case for other
industries.

For these reasons, the european gas transmission industry updated its design practices mainly by itself,
and discussed these improvements with regulators. Of course, this statement reflects only a general
trend. and particular conditions always existed in some countries.

We illustrate possible ways of improving safety by three examples :

EPRG recommendations for pipeline resistance to third party damage

Gaz de France design approach based on risk assessment

A common methodology for safety assessment : Gaz de France, Ruhrgas and SNAM.
There exist different approaches in other European countries.

e & o o

They all have in common to rely on a result from the analysis of past incidents, which showed that third
party damage is the most frequent cause of incidents with gas loss (52 %). A pipeline operators group,
EGIG, is in charge of updating and interpreting this incident data base [7]. The other causes have a
lower frequency :

- external interference: 52%
- corrosion: 14%
- construction defect: 17%
- ground movement: 7%
- others: 10%.

This evidence led to consider third party damage as the worst case loading factor in addition to internal
pressure that pipelines would have to resist. It is thus expected that pipelines that take into account third
party damage at the design stage would be also able to withstand other secondary failure causes. In
addition, the specific measures to treat other failure causes (e.g. corrosion) are sometimes out of the
scope of mere mechanical design.

EPRG recommendations for pipeline resistance to third party damage

EPRG has conducted in recent years extensive full scale experimental work in order to determine
pipeline resistance to dent and puncture under static conditions [1, 2, 3]. This work consisted mainly in
static dent and puncture tests with both new and worn teeth. Semi-empirical relations were derived for
both denting and puncture pipe resistance.

In the puncture case, they resulted in the correlation of the static normalized puncture force with a pipe
'resistance parameter’ for new teeth [4]. To take into account the decrease in puncture resistance to worn
teeth, the new teeth correlation was weighted by a safety factor, which resulted in a relation of the type :

F,/@L+) =a (t UTS)

where a and b are constants, t is the pipe thickness, F, the static puncture force for any teeth and tooth
width L and tooth thickness 1 are the standard wedge-type new tooth dimensions (see Figure 1). It is
noteworthy that puncture resistance is linked in the same way to pipe thickness and to material grade,
which enhances the need for high strength steels.



Figure 1. Wedge type new excavator tooth geometry.,

The validity of this relationship was also tested in the rapid loading case, when an excavator impacts the
pipe with significant momentum. The full scale experimental checks were performed on four pipes of
different diameters (219, 406, 914, and 1219 mm), which span the current gas transmission pipeline
diameter range [5,6]. These tests showed that loading velocity has only limited local effects, but no
significant global influence on puncture force

Nevertheless, the puncture force is not an available parameter under rapid loading. Whereas in static
loading the force is imposed by the excavator, under dynamic conditions, the energy available for impact
is imposed by the excavator, but the puncture force is a result of the dynamic interaction between
excavator and pipe. In other terms, two different puncture criteria are needed : normalized puncture
force Fp/(L+1) in the static case and normalized puncture energy Ep/(L+]) in the dynamic case.

In order to establish puncture criteria, we have to compare under both static and dynamic loading
conditions the excavator damage capacity and the pipe puncture resistance. The main effort of EPRG
consisted until recently in characterizing pipe resistance, but ongoing developments about excavator
damage capacity yielded alreadv preliminary results reported in [6]. These show how to treat the
available excavator data in order to use the static resistance criterion as a representative one for both
static and dynamic loading cases.

The relations giving the pipe puncture force and the static excavator force can be applied for preventing

punctures either :

* during operation of existing pipelines by specifying the maximum mass for an excavator to be
allowed in the vicinity of an operating pipeline

« or at design stage, by specifying a puncture proof pipeline for a given size of excavator and tooth.

As an example of use of the above approach, the maximum allowable excavator weight can be related to
a pipe of given diameter (sec Figure 2).
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Figure 2 : Puncture proof excavators in the vicinity
of gas transmission pipes as a function of diameter.

Such an approach can be also conducted for denting resistance, once an acceptable dent depth is defined.

These are examples of how to use deterministic third party pipe damage resistance criteria in order to
improve gas transmission pipeline safety. Whereas they are very simple to implement, their actual
systematic use for design or operations may raise some problems, as they would result in eventually
overconservative measures (see Figure 2) : for instance, only 800 mm diameter pipes with a design
factor of 0.72 are puncture proof for 20 tons excavators, and lowering the design factor to 0.4 makes
pipes puncture proof down to a diameter of 400 mm. The problem of small diameter pipes cannot be
easily dealt with in this manner.

Indeed. the operating feed-back indicates that small diameter pipes are not the main stake, as the
consequences are significantly more limited than for large diameter pipes. The following approach will
illustrate a more comprehensive way to deal with the problem.

Gaz de France design approach based on risk assessment

The first step of safety oriented design takes into account deterministic assessment on either of two
levels :

e prevention level : design to prevent an undesired event, like in the previous paragraph

e protection level : design as a function of undesired consequences.

More realistic approaches combine consequences weighted by failure probabilities in order to evaluate
risk as a rational measure of the exposure to hazards. We briefly present here the main features of such a
risk assessment procedure which is used currently at Gaz de France. It includes :

» pipeline environment description in terms of housing and activities

¢ failure probabilities from operational data bases (EGIG, [7] and Gaz de France data)



e consequences evaluation :
e time-dependent gas flow-rate
» thermal radiation fluxes calculated with a steady-state integral flame model
o thermal radiation effects on constructions and persons including doses evaluation [8], escape

strategies and sheltering alternatives

e individual and societal risk evaluations.

The main data and results of such an approach are illustrated in the case of a large diameter pipeline at
67 bar MAOP for the rupture scenario :

¢ Urbanization survey. Figure 3 gives an example of the data obtained on the urbanization (different
types of buildings, land use, etc.).

pipeline
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Figure 3. Data on urbanization

e Individual risk and inhabitant risk are represented on Figure 4 as a function of the distance to the
pipeline.
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Figure 4. Individual and inhabitant risk

o Societal risk. The urbanization data were collected along a certain 40 km long pipeline section. The
number of potential casualties along this pipeline is presented in Figure 5.
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Figure 5. Number of potential casualties before mitigation

The last result indicates points on the route where the exposure is larger than in the surroundings. For
some of these points, safety might have to be improved. Efficient countermeasures are known, like those



indicated in the preceding paragraph. Unfortunately, as failure probabilities are derived from operational
data bases gathering rare events, some quantitative indication of the expected safety improvement is not
available.

Only a specific model of failure probability as a function of both pipe and environmental parameters can
give quantitative indications about the relative safety improvement. Hence, a collaborative work was
performed by Gaz de France, Ruhrgas and SNAM in order to elaborate a general safety assessment
methodology which includes a failure probability model for third party damage.

A common methodology for safety assessment : Gaz de France, Ruhrgas and SNAM.

This common methodology was already presented in a general form [9]. It has a large common ground
with the previously presented approach, except that it is richer in terms of input and output. It was
developed to allow both a deterministic safetv assessment as well as a probabilistic analysis, i.e.
quantitative risk calculations by determining the possible types of failure, their probabilities and damage
to people or property for each type of failure.

The methodology follows a logic chart (see Figure 6) to estimate different results.

INPUT DATA DECISION MODEL EVALUATION
CALCULATIONS
’ Data on urbanization I Damage to Individual risk I

people and

|
| L structures
[ Effects library | J' Inhabitant risk

Specific data } | Types of failure Physical

(pipe, weather ...) (scenarios) [ consequences || Societal risk

Data base on _’- Analytical } Failure Thresholds vaiues

incidents mechanical [—_] frequencies [~ for damage and
model \— probability

Data base on

defects |__| Cost/benefit

Relation

Figure 6. Logic chart for the safety assessment methodology

From the specific data on the pipeline (diameter, pressure, thickness, etc.) and from a historical data
base on incidents, a number of failure modes are determined. Both the type of failure and the probability
of occurrence are considered.

The physical consequences (flow-rate, heat radiation. over-pressure, missiles, etc.) for each failure mode
are calculated.

Damage to people and structures is quantified by different methods which are applied to the real
surroundings of the pipeline, thus requiring a survey of the urbanization around the pipeline. This
survey is made by remote data acquisition techniques or by using numerical topographic databases. The
present methodology incorporates the possibility of escaping when considering the hazard to people.
These methods indicate the population distribution around the pipeline and the definition of special
buildings (distance from the pipeline, number of people, fraction of time of person being present).

The failure frequency is determined from a historical database on incidents and with an original
analytical mechanical failure probability model. It is based on the assumption that the most likely failure




cause for a gas pipeline is third party damage. which accounts for more than 50% of pipeline incidents
[7].

It includes a statistical description of the ground working equipment as a function of land use in the area
around the pipeline, damage creation models and damage stability criteria in order to calculate the
leak/break probability. In addition, the damage creation models were validated on full scale damage
creation experiments performed with a new dynamic and static Pipe Agression Rig (see [10] for more
details).

The present methodology allows performing both a deterministic and a probabilistic safety assessment
study depending on the needs of the operator, and leads to the following results :

Individuai risk. Risk associéted with the pipeline for a man standing permanently at a given distance
from the pipeline.

Inhabitant risk. Risk associated with a pipeline for an inhabitant living at a given distance from the
pipeline. That risk is weighed by probabilities of presence.

Societal risk. Societal risk is defined as the probability to have a certain number of casualties due to a
pipeline incident for a given pipeline. Societal risk is calculated by considering the population in the
area around pipelines. Societal risk can be expressed with different forms : number of fatalities and
probability as a function of the positon of the incident along the pipeline ; for the whole pipeline,
frequency (F) of an incident leading to more than N fatalities as a function of N (F/N curves) ; for the
whole pipeline, a single figure giving the statistical expectation value of fatalities per unit time (year)
anywhere due to a pipeline incident.

Threshold values. Assessment criteria may be also threshold values for the maximum credible damage
or probability of occurrence.

Cost/benefit analvsis. Analysis that links for example the benefit of some additional solutions in terms of
societal risk and the cost of this solution, allowing an optimization of the resources available for further
improving the level of safety of the pipeline.

Such a global methodology is well suited to perform Safety Assessment analyses, in order to define a
consistently safe pipeline design and help allocate resources on a rational basis.

CONCLUSION

The different approaches for designing transmission pipelines described above illustrate the current
trend towards optimizing the allocation of limited resources. They show that :

e improving the steel grade (UTS) can be equivalent to increasing the wall thickness when it comes to
pipe puncture resistance

e nsk assessment based design helps define in a consistent way the points on the route where
mitigating actions have to be taken ;

e taking into account in the safety assessment methodology a model for failure probabilities allows to
evaluate the impact of different mitigating strategies, as it links the risk reduction to changes in the

design parameters.

These recent developments show how evolving operator know-how about safety assessment can join the
industry offer of higher steel grades to assure an even higher level of safety for gas transmission
pipelines.



PART I / CURRENT STATUS AND MATERIALS TRENDS
General remarks

Modern pipelines have reached a very high level of safety, and pipelines are the safest and most
economic means for transporting oil and gas over long distances. As the energy sources have shifted to
more and more remote areas, there is a strong need to lower the cost of transportation. To reach this
goal, many measures can be taken into consideration such as the use of high strength materials, higher
operating pressures, lower safety factors and the like. It is understood that any change in the technical
concept in comparison to existing rules for design has to maintain, or even improve, the safety level of
the pipeline.

The technical challenges for the future are directed mainly towards higher internal pressure, lower
operation temperatures, greater water depth or higher external pressure, better corrosion resistance and a
longer life of the pipeline. It is even expected that pipe properties such as toughness, pipe geometry and
homogeneity will also be improved in the future.

The ideal goal would be a high strength pipe with very low DWTT transition temperature, high
ductility, good toughness, low carbon equivalent, high corrosion resistance and with a perfect geometry.
There are physical reasons that these requirements cannot be fulfilled at once.

This paper tries to highlight briefly the current status of development and to provide some of the future
trends. Special attention will be devoted to new materials and some operational aspects. The paper
however is not intended to cover all the aspects.

Steel development from the past to today

During the 70’s new rolling processes involving thermomechanical treatment came up and have,
together with new, improved steel compositions, opened up completely new possibilities, Figure 7. This
permitted the production of higher-strength steels with lower contents of alloying elements and in
particular with reduced sulphur and carbon contents and decreased carbon equivalent. These steels have
lower tramsition temperatures, high toughness and significantly improved field weldability. Since
1970/71 this rolling technology has permitted the production and employment of high strength micro-
alloyed steels.

AP! grade 0.08C 0.2Mo
X100~

X80

X704

TM + acc.cooling
X680~ TM-treatment
7/ Hot rolled
X 52-4 and normalized
T —>

—T T T T T
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97.16166

Development in linepipe steels

Figure 7




As illustrated in Figure 7, a jump in steel grades from X 52 to X 60, X 70 and X 80 was made about
every seven years [11]. However, this reveals only part of the development, since at the same time wall
thicknesses also became heavier. Figure 8 shows as a further example the trend for the growing wall
thickness in offshore pipelines, based on a list of orders for a European pipe manufacturer, The heavier
the wall, the more difficult it is to attain the required yield strength. If both are increased then the
development effort is doubled. The obvious possibility of elevating yield strength by increasing alloy
content is sharply limited by the demand for a low carbon equivalent, which is still equated in too direct
a manner with good field weldability. As will be shown later, this kind of steel development is an
extremely complex, sophisticated process which calls for extensive experience. A remarkable status has
been reached now as can be seen later on.

. MAOP| WT
Projekt Grade (barg)]  (mm) Use Year
Britoil Amethyst X52 19.1-25.4 Gas 88
Shell Sole Pit X60 17.5-19.1 Gas 88
BP Miller X65| 174 (23.8 SourgaspH3| 89
BP Forties X65 }|143.7)28.6 SouroilpH3| 89
Statoil Zeepipe X65| 156 |23.8-24.2 Gas 90
Amoco Cats X65) 110 [28.4-33.9 Gas 91
Tomec Bruce X65 28.7-29.0 Gas 91
Hamilton Liverpool Bay| X65 | 140 |20.6-25.4 |SourgaspH3| 93
Statoil Europipe X65| 156 |23.8-24.6 Gas 93
Shell Troll X65 31.0 Gas 94
Statoil Zeepipe lla+b | X65 | 191 |26.1-28.9 Gas 94/95
Britannia X70| 180 |15.1-23.7 Gas 96
Statoil Norfra X65( 191 |25.3-30.3 Gas 96
Statoil Europipe 11 *) | X70 | 191 (22.3-28.7 Gas 97
Statoil Asgard *) X65| 200 |30.4-32.8| Sourgas 97
*) planned
96.16870
Development of the requirements for
North Sea projects

Figure 8

Actual status of development of line pipe steels

In Europe the properties for line pipe materials have reached a very high level. Various materials with
adequate properties are available for different applications. Figure 9 is a simplified presentation of the
possibilities for today's line pipe supply, based on orders of statistically significant sizes.
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Figure 9

Of course exceptions for special cases would be available but are not considered here and quenched and
tempered pipe will also not be dealt with in this paper.

The table indicates the different kinds of applications and the most important and decisive properties .

The highest grade is X 80 in normal case for onshore pipelines [12, 13], whereas thickwall pipes for
sour service are limited to grade X 65, [14]. The welding properties are excellent and, depending on
wall thickness, the transition temperatures from brittle to ductile fracture fulfill the demands of usual
application.

In most cases the pipes are manufactured by the UOE process, and for wall thickness much below
20 mm also spirally welded pipes are available for grades up to X 80, [15].

For deap sea applications heavy wall pipes have been developed up to grade X 70 and wall thickness
exceeding 40 mm, [16].

For the special application against weightloss corrosion highly corrosion resistant or clad pipe is
available with favourable properties up to grade X 65, [17].

Potential for steel and pipe development in the future

For future projects it is of great interest to know the possibilities in pipe manufacturing. New materials
may help in reducing the cost for pipelines and in increasing the safety level in the desired aspect. This
outlook from the view of the pipe manufacturing companies in Europe will be based on a short-term
development and on realistic goals. It will not include exotic materials with pipe costs exceeding
remarkably the price level of current materials.



Figure 10 is a summary of what can be expected in near future. For onshore pipelines grade X 100 will
be available in the near future with good weldability and very high toughness. Offshore pipelines for non
sour service will be designed in grade X 80 and for sour service in grade X 70 and heavy wall.
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Figure 10

There is no deterioration of the weldability and toughness and the transition temperature can even be
1improved in some cases.

It is important to know the crucial points for the new grade X 100, [11, 18]. This material possesses a
high yield-to-tensile ratio, exceeding 90 %, an elongation at fracture around or even below 18 % and it
requires extensive investigations of the fitness for purpose. This refers especially to the necessary
toughness for crack arrest and to the safety of girth welds. From the pipe manufacturer this material
requires very low scatter of the material properties in the pipe body and in the full order. Moreover,
projects with such a new material have to be designed in very close cooperation with the pipe
manufacturer, the pipelaying contractor and the pipeline operator from the very beginning, thus
enabling the potential of such a new material to be exploited optimally.
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M Vendor & Research Organization Perspective
— Who is developing what?
M Technology Perspective

~ What technologies are available in other industries?

M Regulatory Perspective

~ Where have the reportable accidents been occurring?
H Historical Perspective

~ Why are we doing things the way we do them?
B Competitive Perspective

~ How can we reduce the cost of maintaining a safe pipeline?
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M Mechanical Damage
M Corrosion Most of the effort
B Stress Corrosion Cracking

B Coating Disbondment

l Weld Defects

M Real-time Monitoring

H Operational Limitations (unpiggable lines)

Bl Stress and Strain

Mechanlcal Damage

l Most Vendors State they have found Damage with
Intelligent Pigs

Ml Some Operators Report Intelligent Pigs have Missed
Damage Subsequently Found Through Other Means

B Other Operators Report Success Finding Damage Using
a Combination of Older MFL Technology and Caliper
Pigs
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Corrosion

B Newer Higher Resolution
dynamic range are available

R

M Better Algorithms for Inverting MFL Signals to
Corrosion Geometry (Depth, Length, Width)

— GRI will transfer the results of its investigations to vendors in
the nextyear

B A Circumferential MFL Tool is Now Available
from BG plc

M Ultrasonic Tools are Available from Pipetronix
and NKK

Magnetic Flux Leakage Normal Beam Ultrasonics




Stress Corrosion Cracking
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B BG plc - Elastic Wave Vehicle
— Currently have 30”-36” pig
— Build 24” & 42” pigs
» Travel at speeds up to 10 mph
» Traverse 12 D bends in 24”
» Allow gas bypass for gas flow rates of 15-20+ mph
B TDW - EMATS
~ Completing prototype 24” pig.
B Pipetronix — UltraScan CD

— Have Inspected a Range of Pipelines

— Requires Liquid Couplant thus Expensive to Use in Gas
Pipelines

Angle Beam Wheel Probes EMATS




Coating Disbondment
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B BG plc — Elastic Wave Vehicle (Crack Pig)
— Detect Coating Disbondment
— Differentiate Different Types of Coating

What Other Technologies

M Remote Field Eddy Currents

M Other Methods of Transmitting Ultrasonics
— Lasers
— Capacitance
— High Pressure Gas Coupling of Conventional Ultrasonics
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Other

Material
Defects

Better Pigs May Reduce Some Costs

(17 Companies Interviewed )

Benefit $ Benefit Mentions out of
(annual in millions) | 17 Companies
Eliminate Class Changes $158 9
Reduce Incident Costs $14 1]
Replace Hydrostatic Testing $16 4
Reduce In-service Repairs $23 5
Avoid Costly Regulations $6 2
Optimally Sched. Outages $5 5
Other (6 categories) $4 4
Total $226

Represents ~170,000 miles of pipeline in U.S. & Canada




Other Opportunltles
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WIf Safety can be Maintained by Plgg,mo in Potential
Class Location Changes.

B Can Pressure be Increased on Properly Designed
Pipelines with Better Inspection?

Conclusmns

B Newer Technologies are Becoming Available for
Inspecting Pipelines
~ Better resolution with Magnetic Flux Leakage
— Ultrasonics for inspection of cracks
— Ultrasonic inspection for corrosion in liquids
B What Current Practices Can be Changed to
Reduce Cost resulting in Equal or Better Safety?
— Can pigging replace hydrotesting?
— Can pigging replace class location changes?
— Can pigging allow for increases in operating pressure?
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Abstract

Major industrial accident hazards are not as prescriptively regulated in Canada as
compared with most other industrialized countries. Some aspects are partially
addressed by various federal and provincial regulations, but not to the extent of the USA
and the European Community, for example, which have enacted comprehensive
regulations covering prevention and preparedness not only on the plant site but also in
the surrounding community.

In Canada, a review after the Bhopal accident in 1984 revealed extensive gaps in
coverage here, and a follow-up ten years later showed that despite much progress a lot
still remained to be done. Even this was not easy to quantify, because some of the key
players in preventing or preparing for major accidents appeared to be unaware of
Canada's comparatively weak position. It seemed that, because of the absence of the
publicity and support which have typically accompanied regulation elsewhere, the
stakeholders did not recognize the vulnerabilities existing in many industries and
communities in this country.

This situation appears to have worsened in 1995-97, as industry and governments have
continued to lose many of their experienced resources through organizational
re-engineering or restructuring.

Before a disastrous accident happens in Canada and creates public outrage which
would pressure governments to impose legislation, MIACC is endeavouring, using a
voluntary approach, to reduce the risk of major industrial accidents involving hazardous
substances through effective prevention, preparedness and response (PPR).

Through this voluntary process, MIACC will undertake to identify all MIACC List 1
Priority Hazardous Substance inventory sites or locations with significant potential
population exposure to major transportation hazards from hazardous substances.

List 1 is a short list of "top priority" substances commonly found in Canada both in fixed
facilities and transport situations. List 1 substances in quantities larger than the listed
threshold quantity, if released, have a high probability of causing fatalities off site.



These identified List 1 site communities will be encouraged to implement joint
community and industry emergency preparedness programs. To accomplish this,
MIACC stakeholders and champions will have to bring about behavioural change in
many of the organizations:

e having control over hazardous substances;

e which may be called on to respond if something goes wrong; and

e that regulate the manufacturing, handling, transportation or disposal of hazardous
substances.

Background: Emergence of MIACC

MIACC traces its beginnings to the tragic accident at Bhopal, India, in December 1984,
when deadly gases were accidentally released from a chemical plant, resulting in the
death of 2,000 - 15,000 people and injuries to hundreds of thousands more. This
accident and its devastating consequences focussed world attention on the many risks
involved in manufacturing, storing, transporting and using hazardous substances.

Formed in 1987, MIACC is a uniquely Canadian, not-for-profit organization. It works
through a voluntary, consultative and consensus-building process with the primary
mission of reducing the frequency and severity of major industrial accidents involving
hazardous substances. MIACC is a multi-stakeholder group that includes industry,
government, NGOs, academia and other organizations. Task forces, committees and
teams staffed by stakeholder volunteers develop standards, guidelines and information
exchange fora aimed at prevention, preparedness and response to major industrial
accidents. Today, MIACC operates as the "Internet" of PPR professionals.

MIACC is governed by a Board of Directors and, in 1996, it’s annual one million dollar
budget funding was derived 60% by memberships (industry associations, industry,
government (federal, provincial, municipal), NGOs, academia) and 40% by sales of PPR
tools (products, services). Ten people are employed at the MIACC Secretariat in
Ottawa.

In Canada, responsibility for management of environmental emergencies is shared by
federal, provincial and municipal governments. In practical terms, this means that the
first response to an emergency is usually made by local or regional authorities.
Thereafter, if the scale of the emergency warrants, provincial and federal authorities
may become involved. If a coordinated effort among local industry officials, municipal
and provincial authorities is required, the efficient use of all resources is maximized
when all parties have integrated their individual emergency preparedness programs.

MIACC's second mission is to promote harmonization of prevention, preparedness and
response programs in every jurisdiction and community in Canada. This will help to
ensure that PPR efforts are better coordinated, that the administrative burden on
industry is reduced, and that costs to government are reduced. An increased level of
protection will be achieved for the public and the environment.
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Phase 1l - Implementation of Hazard Control Measures at the Community Level

In addition to developing a national strategy that sets out the organization's objectives,
MIACC has produced a Business Plan (1997 - 1999) outlining the framework within
which those objectives might be achieved. This is based on the needs of the
stakeholders and anticipates the organization's growth and development.

Under MIACC’s original workplan, Phase | concentrated on developing practical tools for
PPR which can generally be categorized into: Risk Management; Land Use Planning;
Process Safety Management; Life-Cycle Management; Emergency Planning; Education
and Training; and Proceedings.

Phase |l will concentrate on the distribution of products and the implementation of a
national strategy. This means, amongst other things, bringing about actual change in the
prevention and preparedness programs of industry, carriers and communities across
Canada. ltis here, at the grass-roots level, that MIACC products are likely to have the
most value and where significant risk reductions can be made. Phase Il will be
implemented through the support of provincial governments, regional based MIACC
chapters, communities, industry and industry associations, and carrier sectors. At
present, regional MIACC chapters are operating in Alberta, Saskatchewan, Manitoba,
the Montreal Urban Community, Ontario and British Coiumbia.

The success of the implementation phase depends upon the co-operation and support
of those organizations that produce or otherwise deal with hazardous materials (industry
and carriers) as well as those that must respond when something goes wrong
(municipalities and regions).

Implementation of hazard control measures relies on local community awareness, co-
operation and voluntary participation. Communities must have access to information
concerning both risks and measures for prevention, preparedness and response,
including the emergency response plans of the organization(s) that control hazardous
substances.

Phase Il Implementation Strategy

Although the primary control for major accident prevention lies with site operators and to
a lesser extent transporters, these organizations, in the 1990’s, are subject to rapid and
frequent changes in ownership and direction, and in the personnel responsibie for
operational safety.

For this reason, the suggested control strategy, while targeted also at site operators and
transporters, is based primarily on the community - where the presence of clearly
defined and relatively constant boundaries aids greatly in keeping track of hazardous
installations and their progress. In addition, communities, through their municipal
administrations, are responsible for community emergency preparedness, which should



include an assessment of the risks from those installations and appropriate response
measures in case an accident occurs.

The challenge facing MIACC in attempting to bring communities, site operators and
transporters up to a desired standard of PPR performance is that no single approach is
likely to be effective in addressing the variety of situations found in Canada.

Every community presents a different set of factors. In some, the municipality may have

an active emergency plan under the fire chief, while site operators may oppose efforts to
involve them in the process. In others, one or more industries may have taken the lead -
sometimes with the support but occasionally with the resistance of - response agencies.

Some carriers may be well prepared, while others are not. Emergency medical services

often vary greatly, even in the same community.

The strategy proposed, and endorsed by the MIACC Board of Directors, is therefore
directed simultaneously at the three principal groups, since we do not know in any given
community which of these may take a leadership role. These groups are:

Site Operators

This target group includes companies which operate hazardous sites, and also
organizations representing those companies (e.g., Syncrude, The Canadian Chemical
Producers’ Association).

Transporters

This group consists of companies which transport large quantities of hazardous
substances and organizations representing those companies (e.g., CP Rail, Ontario
Trucking Association).

Communities

In this sense, the term “community” is used loosely to describe geographically defined
zones such as a municipality, but also a county, mutual aid network area, etc. (e.g., City
of Regina, Montreal Urban Community, Lambton County). Elected officials, city
administrators, town clerks, responders such as fire, police, ambulance and public
works, are typically covered in this group, as are hospitals despite their independence
from the municipal administration.

A cornerstone of the MIACC process is the policy of working with existing organizations,
acting as a facilitator and coordinator of activities rather than attempting to take over or
duplicate the efforts of others (except as a last resort or in response to a request from
the organization concerned).

The proposed strategy therefore aims at reaching out to the targets — site operators,
transporters and communities — via existing organizations and channels wherever
possible rather than by direct contact. Any community, therefore, may be influenced by
provincial emergency measures organizations, associations of fire chiefs, municipal
planning organizations, industry trade associations and carriers, to mention only a few.



Managing the Voluntary Approach to Hazard Control

The MIACC voluntary initiative to prevent and prepare for a major industrial accident
involving hazardous substances is driven primarily by the List 1 Priority Hazardous
Substances and managed voluntarily by three teams: Hazardous Installations,
Transportation Systems and Community Preparedness.

Team Responsibilities

Hazardous Installations Team
- identify List 1 inventory sites
- develop industry PPR criteria
- communicate / sensitize targets
- assess status and receptivity by industry
- champion and promote

Transportation Systems Team
- identify hazardous transport corridors
- develop transportation industry PPR criteria
- communicate / sensitize targets
- assess status and receptivity by transport industry
- champion and promote

Community Preparedness Team
- identify List 1 inventory site communities
- develop community PPR criteria
- communicate / sensitize target communities
- assess status and receptivity by communities
- champion and promote

Conclusion

The recommendation, by MIACC members and supporters, is that each community
should establish a joint community and industry committee to promote the development
of a coordinated emergency preparedness program. Participants should have a clear
understanding of the committee’s mandate and their respective roles.

The committee should be formally established as the competent authority to:

determine the risk to the community;

gather and share information;

integrate municipal and industry emergency response plans;

identify and obtain communications equipment, systems and procedures;

develop the methods and procedures for communicating with the public and media;
develop and carry out joint training, exercises and emergency simulations; and
develop mutual aid or assistance agreements



Benefits of Joint Community and Industry Emergency Preparedness

The benefits of joint community and industry emergency preparedness are substantial
and include:

ensuring the safety of workers, emergency responders and the public;

e reducing property and environmental damage and reducing costs and recovery
delays;

e inspiring public confidence in authorities in both the industry and public sector; and

e promoting confidence among emergency responders in the community and industry.

As of March 1997, 1075 List 1 inventory sites had been identified by the Hazardous
Installations team.

Ultimately, it will be up to the targeted communities to either act upon the emergency
preparedness recommendations or leave the situation as it currently exists.
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How Does The Insurance Industry
V|ew The P|peI|ne Industry Today’?
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and
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Mlssmn of Plpellne Insurance

RN R R

m T0 use insurance to manage catastrophic
(rather than normal everyday) risks that
cannot be managed in other ways

m To identify gaps in pipeline risk management
programs from an insurance perspective

m To manage the identified gaps using
insurance programs based on sound risk
financing strategies

Banff/97 Pipeline Workshop
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Objectlves of Pipeline |nsurance

R SRR R R R R R

m To clarify and quantify the risks of owning and
operating oil and gas pipelines

m To reliably gauge and account for differences
in the quality of pipeline integrity maintenance
programs

m To provide uniform insurance coverage to
pipeline operators as the risk profiles of their

assets change with age

Bantf/97 Pipeline Workshop
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Changlng Rlsk Proflles

5 NG VASES

m Failures in pipeline systems are affected by:

e Third-party contact

e Internal and external corrosion
e Cathodic protection deficiencies
@ Coating degradation, etc

m These are all well managed by experienced
pipeline operators who appreciate how aging
affects maintenance requirements but aging
also affects risk management and insurance

Banfi/97 Pipeline Workshop
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m Most companies self-insure against normal

everyday operational risks such as:

e Cost of repairs and loss of production
e Business interruption during repair

m Catastrophic risks are not well defined and are
generally not well insured

m Catastrophic risks can be unknowingly
transferred to insurance companies, third-
party contractors, and purchasers of assets

Banff/97 Pipeline Workshop
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Catastrophes and Consequences

m Catastrophic losses can be caused by:
e Long term leaks that pollute the environment
® Explosions that destroy real property & cause loss of life
@ Major accidents during repair of “hot” lines causing loss of
life and business interruption

m Catastrophic losses can result in:
e Bankruptcy or serious loss of business opportunity
e Fines and legal action against the company
® Legal action against senior company management
e Loss of corporate image

Banft/97 Pipeline Workshop
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How Did We Get Here’?

SR AR R R R R N SSR  SR

m The oil and gas pipeline infrastructure has
been built in the last forty years

m Many systems are operating beyond their
originally anticipated design life and are
becoming increasingly unsafe with age -

m Encroachment has not been balanced by
additional safety measures

m New legislation requires that pipeline
companies assume greater responsibility

Banff/97 Pipeline Workshop
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Communlcatlng Rlsks Is Not Easy
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m Transport Board of Canada statistics based
on 24 oil and 30 gas pipeline companies with
over 30,000 km of pipeline shows an average
incident rate of 2.4 per 1078 joule (about 1
incident per 10 billion litres of gasoline) .

m Pipeline incident rates are lower than other
modes of transportation (that is, rail and road)

m Alberta insurance records show no pipeline
incidents with a loss more than $50,000,000

Banff/97 Pipeline Workshop

PIPE ésimncbrr
dustry’s View

B el

m The insurance industry has traditionally

viewed oil and gas pipelines as inherently safe
operations

m The move towards outsourcing means that
risks can no longer be reliably assessed and
managed in traditional ways

m The insurance industry is increasingly
searching for gaps in the risk management
programs of pipeline operators

Banff/97 Pipeline Workshop
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Gaps in Today s Rlsk Management

m The identification of risks and responsibilities
with regard to:

@ The transfer of facilities to new owners

e Third-party contractors working on maintenance
of operating (or “hot”) pipelines

m Funds to cover costs of possible catastrophes
to be set aside by new owners, operators who
self-insure, third-party contractors and
consultants

Banif/97 Pipeline Workshop
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Sound Rlsk F|nanC|ng Strategles

N R SRR U NS SR ek sl

m Pool money from many operators where it can
be properly administered

m The amount of money to be deposited needs
to be related to the maximum expected
catastrophic loss rather than the risk (where
risk = frequency x loss)

m Guard against using insurance as an
alternative to safe operating practices

Banft/97 Pipeline Workshop
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m Pipeline operators can manage catastrophic
losses by self-insuring, or by using insurance
brokers to spread losses throughout society

m Using insurance brokers is advantageous

because it:

e facilitates collection of funds in protected accounts to
cover rare catastrophic events

® encourages proactive response to new and growing risks

® enables inclusion of the cost of catastrophic losses in the
tariff

Banff/97 Pipeline Workshop

Recommendations

m Use the existing insurance industry to manage
catastrophic risks

m Actively search for gaps in risk management
programs

m Use sound risk financing strategies

m Establish criteria for rating the quality of safety
and integrity maintenance programs as it
affects insurance

Banff/97 Pipeline Workshop






HARMONIZATION OF CANADIAN
PIPELINE REGULATIONS

by

Rob Power
National Energy Board
Calgary, Alberta
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NEW TECHNOLOIES FOR
CONSTRUCTION, INSPECTION, REPAIR,
AND REHABILITATION
GROUP REPORT

by

Bruce Gray
Novagas Clearinghouse Ltd.
Calgary, Alberta






BANFF/97 PIPELINE
WORKSHOP

New Technologies for
Construction, Inspection,
Repair & Rehabilitation

Group Report - April 16, 1997

Group Focus & Objectives

¢ Origin
¢ Focus
¢ Inspection, Repair & Rehabilitation

¢ Information Exchange - Candid, Open
Discussion




¢ Informal
¢ Rotating Chair

¢ No defined affiliations - Pipeline Operators

& Representation from both CAPP/CEPA
member companies

Group Activities & Issues

Pipeline Repair Coatings

New technologies - Internal Inspection
Pressure reduction during repairs

Codes and Standards

Repair Sleeves & Techniques

Repair Assessment and Criteria

Gel Plugs

Hydrostatic testing

GPS Applications - Pipeline Repair Programs
HIC Experience

L 2
.
.
.
*
L 2
*
L 4
*
L 4
L 4

Pipeline Repairs - Recommended Practices




y y

N Future Activities

¢ Continue to build on experience
& Small diameter crack inspection tool
¢ Banf1/97 - Sleeve Repairs

o,

Summary

¢ Informal format/Info Exchange

+ Open to interested parties

¢ cmail - future meetings, information
& grayb(@energystore.net

# bruce.dupuis@foothillspipe.com
¢ kpaulson(@cul.ca







SCC WORKING GROUP
GROUP REPORT

by

Bob Sutherby
NOVA Gas Transmission Ltd.
Calgary, Alberta
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CEPA
SCC WORKING GROUP
STATUS OF ACTIVITIES

‘

The Working Group
I EEEE

m Formed in 1994
m 14 Full and Technical Members

m Forum for the exchange of information
on SCC and its management

m CEPA vehicle for implementation of
NEB recommendations



NEB Recommendations
I B B I I

m Integrity Management and

Recommended Practices May 15, 1997
m R&D Plan June 30, 1997
m SCC Database & Trending Aug 31, 1997
m Circumferential SCC Dec 31, 1997
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Recommended Practices

I O (00
m SCC Integrity Management Program

m SCC Assessment of Existing Pipelincs

m [nspection for SCC

m Data Collection

m Engineering Assessment

m Prevention Mitigation and Repair

m Risk Assessment in SCC Integrity
Management

R&D

m Current Research
— CEPA Committment: $1.6 Million

— CEPA/GRI/British Gas Crack Tool
Development

— CEPA/AOSTRA SCC Initiation Study
— Coating Performance Study

— Characterization of Pressure Fluctuations



R&D
| | 1 1 | | | [BHll

®m S Yr Plan

— Identify & Prioritize Development Areas
— Involvement of Other Industries
— Level of Effort Required

— Organizations and Funding Strategy

CEPA SCC Database
I I oo

m Second Edition Database
— additional data fields
— ncw data entry program
®m Available to companies
m Share SCC data

m First trending analysis - Aug 31, 1997



m SCC Activities
— Forum for sharing information
- R&D
— Databasc
— Recommended Practices

®m Broader Integrity Focus






INFORMATION EXCHANGE AND
NETWORKING
GROUP REPORT

by

Pierre Brien
D’Aragon, Desbiens e Halde Ltée (DDH)
Montréal, Quebec






Quebec Pipelines in a multi-
modal context.

Pierre Brien

Vision Statement

In the Montreal Urban Community area in
the transportation of dangerous goods task
force report, pipelines are part of the multi-
modal approach; therefore, we must
position pipelines in a state of the art
exercise and make sure of the
harmonization of the different modes.



Goal and Objective

Qur desired goal was to attempt to present a
broad perspective over the issue and seek
for relevant solutions.

 The objective was to assess certain
assumptions and to question ourselves on
the importance of safety practices with
pipelines’ operators.

Today’s Situation

Some pipelines start from the docks in the
harbour;

- Other pipelines start from the State of
Maine(Montreal Pipelines) passing under
the St-Lawrence River or fromOntario;.

“Ultramar has prefered trains and boats to
pipelines;

Metropolitan Gas has a pipeline attached to
Jacques-Cartier Bridge



How Did We Get Here?

Economic reasons were behind Ultramar
decision

Met