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Shell Canada 
Sarnia Manufacturing Centre 

IMPORTANT SITE CONTACTS 

POSITION NAME OFFICE CELL 

General Manager Guy Hackwell 519-481-2032 780-838-0191 

Operations Manager Guy Hackwell 519-481-2032 780-838-0191 

Production Supervisor (Ops) Jason Armstrong   519-481-1865 519-466-2209 

Production Supervisor (DUCP) Jamie Mackinley 519-481-1945 519-330-6438 

Health & Safety Manager Dan Degurse 519-481-1299 226-932-6308 

Production Team Leader Shift 
Supervisor / Incident 

Commander 

24/7 Site Contact 519-481-1209 (1) 519-328-1165 
(2) 519-3281732 

Security  24/7 Site Contact 519-481-1245  

 

Reporting 

ORGANIZATION LOCATION PHONE DESCRIPTION 

SHELL Emergency 
Telephone # 

Shell Pipeline Emergency 
Reporting # Sarnia 

519-862-2822 PUBLIC: 24/7 Pipeline 
Reporting in Shell Sarnia, 

Ontario 

Site Security Shell Main Gate Security ς 
Corunna  

519-481-1245 24hr Site Security in 
Sarnia, Ontario 

Shell Americas Emergency 
Management  

North America Reporting # 713-241-2532 INTERNAL: 24/7 on-call 
Shell duty personnel  

Production Team Leader 
Shift Supervisor / Incident 

Commander 

Sarnia Manufacturing 
Center 

519-481-1209 
519-481-2100 

24hr on-call personnel in 
Sarnia, Ontario 

 
 
 
 
Introduction 
Shell Canada Sarnia Manufacturing Centre owns and operates a Refinery, Chemical plant, Marine Loading Dock and 
Pipelines, with in both St Clair Township & City of Sarnia in Ontario, Canada. The Sarnia Manufacturing Centre 
exports products from these operations via pipeline, bulk truck, rail and marine cargo vessels 
 
 

Emergency Response Number 519-862-2822 



4 
 

 

Section One 

Introduction  
 
SCL Pipeline is operated by Sarnia Manufacturing Centre (SMC), Shell Canada Products. SMC has a comprehensive 
response organization that provides for a management structure and process to effectively respond to pipeline 
emergencies involving the SCL Pipeline. The se procedures describe how the SMC organization would respond to 
incidents involving the SCL in accordance with the Incident Command System organization approach. Details of this 
organization are found in the SCL Pipeline Emergency Response Procedure. A public copy of this publication can be 
found under the Emergency Response and Safety tab at the following location: http://www.shell.ca/en_ca/about-
us/projects-and-sites/sarnia-manufacturing-centre.html 
 
In addition to the Emergency Response Procedures, SCL Pipeline has developed this document as an 
overview of the Emergency Response Management System. Per (CER)NEB Order MO-006-2017 
 
The purpose of SCL Pipeline is to transport liquefied gas (butane) from the Marysville Underground 
Storage Terminal located at Marysville, Michigan to the Shell's SMC located at Corunna, Ontario. The 
butane is piped from underground storage caverns in Marysville to SMC's storage spheres in Corunna.  
The SCL Pipeline crosses underneath the St. Clair River and, being part of the international boundary 
between the United States and Canada, are under the jurisdiction of the Canadian Energy 
Regulator(CER)for its Canadian portion.  
 
SCL Pipeline was built in 1989 and comprises of a single pipe bundle containing four 168.3 mm (6.625 
inches) individual pipelines. This single pipe bundle was fabricated prior to its underground installation; 
and it was pulled backwards by a boring machine situated on the Michigan side of the St. Clair River. The 
bored line is at a depth approximately 12 meters (40 feet) below the river's bottom.  
 
The installation bundle containing four pipelinesðknown as pipelines "A", "B", "C" and "D" is 
approximately 900 meters (3,000 feet) long and is equipped with manually operated block valves. See 
below for further technical data. The total SCL volume (if all four pipelines were filled) is approximately 
100 m3 (629 barrels).  
 
Currently Pipeline "A" is actively used to transport butane. For Pipeline "B", which had been used for 
propane, SMC has de-inventoried, depressurized and removed it from service. Pipelines "C" and "D" 
have remained capped, and are under nitrogen purge, since the original installation in 1989. The SCL is 
inspected internally every five (5) years. 
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Pipeline - Canadian 
Portion Technical Data  

Pump Station to St Clair River  St. Clair River to Int. Border  

Pipeline code  ASTM B31.3  CSA 2.183-M86 & Onshore 
Pipeline Regulations (1988)  

Location Class  HVP- Zone 2  HVP- Zone 2  
Line Diameter (O.D.)  168.275 mm (6.625")  168.275 mm (6.625")  

Wall Thickness  0.28"  0.25"  
Material Grade  A-53-B Seamless  API-SL-42-II ERW  
Coating  High Build Epoxy Paint  Fusion Bond Epoxy  
Pipe Length   682 meters (2240 feet)  
Installation  Pipe rack  Buried min. 1.5 meters (5 feet)  
Field test Pressure  2160 psi  2195 psi  
Max. Operating Press.  1440 psi  1405 psi  
Radiography  10%  100%  
Corrosion Control  None  Impressed current  
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Section Two 

Policy and Commitment  

Health, Safety, Security, Environment & Social Performance  Policy & 

Commitment  
 
Shell Canada - Sarnia Manufacturing Center is committed to: 

o Pursue the goal of no harm to people. 
o Protect the environment and pursue the goal of prevention of pollution. 
o Use material and energy efficiently to provide our products and services. 
o Develop energy resources, products and services consistent with these aims. 
o Publicly report on our performance and engage in stakeholder consultation. 
o Play a leading role in promoting best practice in our industry. 
o Manage health, safety and sustainable development as any other critical business activity. 
o Promote a culture in which all Shell employees share this commitment. 

 
Shell Canada - Sarnia Manufacturing Center: 

o Has a systematic approach to health, safety and environmental management designed to ensure 
compliance with the law and to achieve continuous performance improvement. 

o Sets targets for improvement and measures, appraises and reports performance. 
o Requires contractors to manage in accordance with this policy. 
o Requires joint ventures under its operational control to apply this policy and uses its influence to 

promote this policy in its other ventures. 
o Includes health, safety and environmental performance in the appraisal of all staff and rewards 

accordingly. 
o We strive to achieve a health, safety and environmental performance that we are proud of, to 

earn the confidence of customers, shareholders and society at large, to be a good neighbour 
and to contribute to sustainable development.   

 
 

Robin Mooldjik Mark Pattenden 

EVP Manufacturing VP Canada 

  

Huibert Vigeveno Guy Hackwell 

Downstream Director General Manager, Sarnia Refinery 

 

 

March 24, 2020 
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Section Three 

Goals & Objectives  

 
Shell Canada ς Sarnia Manufacturing Center revolves around a backdrop of continuous improvement in 

process safety, increasing external and internal expectations, and post-incident and business reviews 

indicating gaps in capability, has fostered an environment for Shell Canada ς Sarnia Manufacturing 

Center to be the forerunner within Emergency Response across the Industrial Sector.  

This is achieved through having site and cƻǊǇƻǊŀǘŜ ΨDƻŀƭǎ ϧ hōƧŜŎǘƛǾŜǎΩ using the Centre of Expertise in 

Emergency Response (CEER) and the Shell Americas Emergency Management groups and local site 

training & infrastructure improvements. 

CEER focuses on three themes to drive emergency preparedness & response capabilities through 

continuous improvement across Shell by: 

Building local capability ς through training, exercises, planning, and skill pool management 

Global Standards and systems ς including staffing, equipment, training, exercises, ICS 

Leverage Expertise ς including 24/7 hotline support for real-time tactical advice from subject 

matter experts, and organizing cross-business regional mutual aid capability 

Shell Canada ς Sarnia Manufacturing Center follows an internal Shell Emergency Preparedness & 

Response guideline referred to as the Downstream Manufacturing Emergency Preparedness Standard. 

This Standard (ST):  

1.    Provides requirements and guidance for Downstream Manufacturing (DSM) Emergency Response 

(ER) involving fires, releases and rescue emergencies and applies to operations within sites in the 

preparedness, planning and response to emergency incidents.  The organization structure described is 

also intended to work seamlessly for managing oil spill, medical response and other emergencies.  

2.    Is aligned and supports the Shell Health, Safety, Security, Environment & Social Performance Control 

Framework Emergency Response Manual.   

Specification include: 

¶ Emergency Response Management 

¶ Spill Preparedness & Response 

  

3.    Has a scope of ER and does not include crisis management. 
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Section Four  

Hazard Identification, Risk Assessment and  Controls  and Clean-up and 

Remediation  
 

Hazard Identification  

Butane (C3H10) - Pipeline Leaks and Hazards  

 
 

¶ The degree and extent of the hazard from a pipeline failure will vary with the rate of leakage, the 
type of product and the atmospheric conditions.  An outflow of high vapour pressure material such 
as butane will expand over the ground and into depressions, creating an extreme hazard. 

 

¶ The greatest danger to persons and property will result from the flash burning, following delayed 
ignition of the vapour air plume formed from a large leak.  If ignition is delayed, there may be sufficient 
confinement to cause detonation of the flammable vapour plume and increased damage in the area. 

 

¶ If the flammable plume is not ignited, mixing with air continues and the vapour becomes diluted 
below the lower flammability limit. 

 

¶ The butane stream will form a colourless, nearly odourless gas heavier than air at N.T.P.  Some critical 
characteristics of butane are: 

 
 

Density ~0.5942 Kg/L 

Boiling Point <1 °C (Deg C) 

Critical Temperature 287 degrees C 

Vapour Pressure (absolute) 1823 mm Hg @ 25 °C 

Flammability Limits 1.9% and 8.5% 

 

¶ Butane is highly flammable within the flammability limits.  Escaping butane is an extreme fire hazard. 
In addition to the fire hazard, there is also a health hazard due to the low temperatures that develop 
when the liquid is released.  A serious hazard may also develop from oxygen deficiency when the 
rapidly expanding gas displaces air. 

 

¶ A small leak of butane will not usually present a serious hazard in open air, but will if the vapour can 
collect in a confined space and mix with air.  A small butane leak is usually detected from reports of 
discoloured or dying vegetation or frost forming at the leak location over the pipeline. 

 

¶ Detection of a small leak is difficult and a "gas sniffer" should be used in any suspicious area.  A system 
volume balance will not detect small leaks until over 24 hours.  Butane has only a faint odour and 
small quantities cannot be reliably detected by smell. 

 

¶ A small to medium size leak of butane will be detected by killed vegetation and frost at the leak 
location.  Condensed water vapour surrounding the butane vapour may also be visible.  A medium 
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sized leak may be indicated by a large enough difference in the pipeline volume balance to initiate 
investigation for leakage. 

 

¶ Any leaks of a size such that the vapour forming from escaping liquid does not disperse within a small 
area, create a very hazardous condition.  The cold vapour, being heavier than air, will tend to flow 
downwind and into low areas and form flammable mixtures. 

 

¶ The area downwind of a leak or adjacent lower areas should be approached only with an explosion 
meter to avoid flammable concentrations of vapour mixtures.  A weak gas smell should be regarded 
as a warning of the presence of some butane gas. 

 

¶ If a quantity of liquid has escaped and vaporized, all sources of ignition, such as car and truck engines, 
must be kept well away from the probable hazard area. 

 

¶ The area for approximately .8 km (½ mile) downwind of the leak should be evacuated of all persons 
until it can be checked out with an explosion meter as having no indication of gas present. 

 

¶ A large leak of butane probably caused by damage to the pipe by external sources should show at the 
control center by changes in the operating pressure and through put volume. 

 

¶ Shutdown time after the occurrence of the failure is critical to limit the duration of the hazard.  There 
will be an immediate outflow of liquid at the failure followed by intermittent slugs of liquid and 
ǾŀǇƻǳǊΦ  !ōƻǳǘ Ѻ ƻŦ ǘƘŜ ƭƛǉǳƛŘ ǿƛƭƭ ŦƭŀǎƘ ƛƴǘƻ ǾŀǇƻǳǊΦ  ¢ƘŜ ǊŜƳŀƛƴŘŜǊ ǿƛƭƭ ŦƻǊƳ ŀ Ǉƻƻƭ ƻŦ ǎǳǇŜǊ ŎƻƻƭŜŘ 
liquid and vaporize as rapidly as the heat flow from the surrounding air and ground will permit. 

 

¶ If the vapour-air plume from the leak ignited immediately, all efforts should be directed to minimizing 
fire damage and keeping the public out of danger until the line fill that can flow to the leak is exhausted 
and the fire dies from lack of fuel. 

 

¶ If the flammable vapour-air plume formed at the leak has not ignited, it will have reached its greatest 
size within the first ½ hour from the time the leak occurred.  Every effort should be made to prevent 
ignition of the vapour-air plume while the line fill available to the leak is depleted and the plume 
becomes diluted below the lower flammability limit. 

 

¶ The danger exists of detonation of the flammable part of the vapour-air plume from any source of 
ignition and all persons should be kept will away from the area to avoid injury. 

 

¶ The extent of the flammable plume will vary from approximately 600 meters (1968 feet) downwind 
of the failure site, under stable atmospheric conditions, (as at night with less than 3 km wind) to less 
than 300 meters (984 feet) under neutral conditions, (as during the day with 9 km winds or better).  
Unstable conditions, (as in daytime with light winds) will produce a lesser plume length.  Due to the 
wide variation in conditions governing plume length and size, a downwind flammability length of 
approximately .8 km (½ mile) should be assumed until the actual limits can be determined. 

 

¶ The area for .8 km (½ mile) downwind of the leak may contain flammable vapour-air mixture.  This 
area should be evacuated as much as possible without men entering any area indicating any gas 
content approaching the lower flammability limits on an explosion meter. 



10 
 

 

¶ The area .8 km (½ mile) downwind of the leak must not be re-entered until the leak is under control 
and explosion meter readings show there is not gas concentration approaching the lower flammability 
limit. 

 
Control of a Butane Leak Hazard with Fire 
 
Accidental Ignition of Butane Leak: 
 

1. The hazard from a butane leak is reduced and controlled if the vapour is ignited when the leak 
occurs.  The fire should be allowed to burn itself out and not be prematurely extinguished.  

 
2. Planned Firing of Butane Vapour Plume. Firing of a vapour plume to reduce the hazard must only 

be done after careful evaluation of the situation and with the explicit AUTHORIZATION of the 
Incident Command Team. 

 
3. The flammable plume formed from a butane leak will probably reach its greatest extent with the 

first half hour.  The beneficial effect of firing is limited to reducing or eliminating the potential 
hazard due to changing conditions such as: 
A. shifting wind direction, which would tend to drift the vapour plume over houses or other 

buildings. 
B. changing of atmospheric conditions to a stable state, which would enlarge the area covered 

by a plume and endanger persons.  Intentional firing of a butane vapour cloud must only be 
considered: 

C. the area of the flammable plume has been determined accurately with explosion meter. 
D. there is no persons within the plume area or within 300 meters (984 feet) of the periphery 

of the plume. 
E. there is no apparent danger of detonation of the flammable plume when ignited. 
F. ignition would reduce the potential hazard 
G. the firing is authorized by the respective Operations Manager. 

 
The actual firing of a vapour plume may be carried out by using a shotgun flare shell from upwind of the 
vapour plume and with all other persons well removed from the periphery of the plume. 
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HEMP - Hazards and Effects Management Process 

 
The Hazards and Effects Management Process (HEMP) provides a structured manner for the 

identification, assessment, and mitigation of Health, Safety, Security, Environment & Social Performance 

Policy risks to as low as reasonably practicable (ALARP). In compliance to the Shell HSSE&SP Control 

Framework, the Downstream HSSE Management System and the Downstream Manufacturing Site 

Requirements Manual, the goal of the application of the HEMP process at SMC is to identify and reduce 

risks to as low as reasonably practicable. 

 

Hazard & Effects Management Process (HEMP) at Site 

PURPOSE:  Ensure sufficient barriers are in place to control significant incident scenarios to ALARP. 
Does HEMP support LEAN?  Yes ς it maximizes the use of already existing processes such as ESP, IPF, 
ME, MOC, PEI, RCM, etc. 
 
 

1. IDENTIFY AND ASSESS 
a. Identify incident scenarios ς risk studies, incidents. 
b. Access the risk ς Risk Assessment Matrix (RAM). 

 
2. ANALYSE 

a. Evaluate validity of existing barriers ς effective, independent, auditable? 
b. Determine if additional barriers are required ς guidance: bowties, Shell standards, 

legislation. 
c. Identify critical activities required to maintain the barriers. 

 
 

 
 
 
 

HSE Critical Activities

ÅEngineering
ÅMaintenance
ÅOperations

Threat 3

Top Event

Hazard

Threat 1

Threat 2

Consequence 1

Consequence 2

Consequence 3

Controls
Recovery 
Measures

Barrier 
(Control)

Barrier 
(Recovery
Measure)
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3. REVIEW & HANDSHAKE 
a. Conduct handshake meetings 

i. Management accepts hazards & effect register. 
ii. Asset manager accepts hazards analysis results and commits resources to 

closing gaps. 
iii. Responsible individual and process owner accept actions and critical activities 

for execution. 
 

4. IMPLEMENT & EXECUTE 
a. Execute project, MOC for additional barriers ς execution timing determined by HEMP 

prioritization tool. 
b. Define operator actions for critical human barriers in ESP/operating guidelines ς 

includes responsibilities and competence assurance training. 
c. Implement and execute critical activities to maintain the safety critical equipment 

barriers by the work processes. 
i. Critical activities supported by well-established work processes.  Rely on existing 

work processes to maintain barriers. 
ii. Critical activates not supported by well-established work processes.  Implement 

PM and CM in maintenance management system. 
d. Execute interim mitigation for failed or broken barriers 

i. Safety system impairment permit/MOC required for out of service safety critical 
equipment 

 
5. CHECK & IMPROVE 

a. Establish and monitor key performance indicators 
i. LOPCs by failed barriers 
ii. Process safety dashboard metrics 
iii. PM and CM execution 
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b. Audit critical activities 
i. Process safety field observations 
ii. Process effectiveness reviews 
iii. Internal assurance 

 
Conduct ALARP review at end of implementation plan 
 
  Acronyms: 
  ALARP ς as low as reasonably practicable 
  CM ς corrective maintenance 
  ESP ς ensure safe production 
  LOCP ς loss of primary containment 
  MOC ς management of change 
  PM ς preventive maintenance 
 
 
 

This detail for Downstream Manufacturing (DSM) HEMP Structure includes but is not limited to the 

following guidance or requirements: 

a. Creating the Site Hazards and Effects Register, this is input for a suite of HSSE hazard analysis 

processes, 

ōΦ 5ƻŎǳƳŜƴǘƛƴƎ ǘƘŀǘ ǘƘŜ Ǌƛǎƪ ōŜƛƴƎ ŜǾŀƭǳŀǘŜŘ ƛǎ ƳŀƴŀƎŜŘ ǘƻ ά!ǎ [ƻǿ as wŜŀǎƻƴŀōƭȅ tǊŀŎǘƛŎŀōƭŜέΣ 

c. The competence and composition of the teams involved in creating the Site Hazards and Effects 

Register and carrying out the hazard analysis, 

d. The handshakes of the outputs of these HSSE Hazard Analysis processes to their appropriate owner, 

to assure that these are embedded in the HSSE-MS, and 

e. A prioritization tool to implement Recommendations 

Table 1 gives an overview of the process steps covered by this SP (in red). The SP does not cover the 

process steps in black. The Bow Tie Analysis is covered in the άIŀȊŀǊŘǎ ŀƴŘ 9ŦŦŜŎǘǎ aŀƴŀƎŜƳŜƴǘ tǊƻŎŜǎǎ 

όI9atύέ ŀƴŘ ǘƘŜ ƻǘƘŜǊ I{{9 IŀȊŀǊŘ !ƴŀƭȅǎƛǎ ǇǊƻŎŜǎǎŜs are described in other Group or DSM 

documents.  



14 
 

 



15 
 

Clean-up and Remediation  

Emergency Response Equipment  

CVECO Mutual Aid Inventory  
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