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Executive Summary

The safety of Canadians and protection of the environment is paramount for the National Energy
Board (Board or NEB) when considering the performance of its regulated companies. The NEB
requires regulated companies to anticipate, prevent, mitigate and manage any incidents
associated with their operations. The Board holds these companies accountable for safety and
environmental outcomes in the public interest.

This report documents the Board’s assessment of Enbridge’s operations and initiatives in
pipeline integrity, emergency response management, and control center operations. Details of
the Board’s assessment are provided in Appendix 1.

In July 2012, Enbridge publicly announced a variety of improvements it was making to its
pipeline control and control center operations. These improvements were initiated both prior to
and as a result of the pipeline rupture near Marshall, Michigan in July 2010 (the Marshall
incident). In August and September 2012, the NEB inspected Enbridge’s Control Room
operations in order to assess Enbridge’s compliance with the relevant requirements of the
Onshore Pipeline Regulations, 1999 (OPR-99). The Board’s inspection and assessment included
areview of Enbridge’s:

e Pipeline Control and Leak Detection System;
e Pipeline Integrity Management Program;
e Emergency Procedures Program and Public Awareness;

e Management system processes, as required under the OPR-99 and CSA-Z662,' to
provide for the protection of people, property and the environment; and

e Safety Culture.

Through its review, the Board found that issues related to management systems, human factors®
and team performance in the Enbridge control room directly contributed to the severity of the
Marshall incident. Had the rupture been identified and acted upon earlier, the volume of the
release and resulting impacts would have been greatly reduced.

During the course of its inspection, the Board did not identify non-compliances with its
regulations that would pose an immediate hazard to public safety or the environment. The Board
notes that Enbridge has initiated a broad range of improvement actions. Enbridge’s leadership
has undertaken efforts to improve its safety culture starting with a commitment from the top of
the organization, which is an important part of safety culture advancement. Enbridge has also
begun implementing an integrated management system. This is consistent with the Board’s
expectations for an effective management system.

Many of Enbridge’s reported improvements are multi-year initiatives that had not been fully
implemented at the time of the verification. The Board will continue to monitor and assess all of
Enbridge’s reported improvements until they are fully implemented.

! Canadian Standards Association, CSA-Z662, as amended.
? Human factors refer to people’s physical and cognitive abilities, characteristics and limitations relative to the
design of the equipment that they use, the environment in which they work, and the function that they perform.
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Concurrently with the release of this report the Board is issuing an Order SO-E101-003 -2013 to
address the outstanding issues identified in the Board’s inspection. The Board will continue to
monitor the implementation and effectiveness of Enbridge’s programs and management system
through targeted compliance verification activities.



Introduction and Background

Enbridge Energy, Limited Partnership (“EELP”), a United States (US) entity, sustained a rupture
on its pipeline, identified as Line 6B, in Marshall, Michigan, US, on 25 July 2010 at 15:58 PM
MST. The rupture resulted in the release of approximately 3.2 million litres of crude oil
products. The product saturated the surrounding wetlands and flowed into the Talmadge Creek
and eventually into the Kalamazoo River. At the time, EELP’s Line 6B was operated by its
Canadian affiliate, Enbridge Pipelines Inc. (“Enbridge”).

The Enbridge control center, located in Edmonton, Alberta, received a series of alarms and
observed an unusual pressure dr03p during the shutdown phase. Enbridge incorrectly attributed
the alarms to column separation.” Over the course of the next 17 hours, Enbridge repeatedly
misinterpreted a series of alarms, did not follow approved procedures, and attempted to re-start
the line twice while still unaware of the rupture.

Enbridge continued its attempt to resolve the suspected column separation on Line 6B when, at
11:17 AM EDT on 26 July 2010, the control room center was notified of the rupture via a
telephone call to their emergency line. Enbridge then isolated the rupture site from the remainder
of the pipeline at 11:18 AM MST.

These actions and the ineffectiveness of the initial containment efforts resulted in a large volume
of oil escaping the rupture.

On 10 July 2012, the US National Transportation Safety Board (NTSB) released its Pipeline
Accident Report regarding the Enbridge rupture at Marshall. According to the NTSB report, the
rupture and prolonged release was attributed to “pervasive organizational failures” at Enbridge
that included deficient pipeline integrity management procedures, inadequate training of control
center personnel, insufficient public awareness and education programs, and an ineffective
emergency response.

Prior to the completion of the NTSB investigation, Enbridge publically disclosed that it
implemented operational and procedural changes in 2010 and 2011, based on its own internal
investigation into the Marshall incident. These changes involved pipeline and facility integrity,
leak and pipeline control, control center operations, public awareness and emergency response,
and safety culture.

The Board notified Enbridge by way of letter dated 26 July 2012 that an inspection of its
Edmonton control center operations would be conducted on 8 and 9 August 2012 to assess its
compliance with the OPR-99. Further to the August inspection, a supplementary inspection of
Enbridge’s control room was conducted on 12 September 2012. The principal purpose of the
supplementary inspection was to observe the practical aspects of Enbridge’s control room
operations.

* Column separation may occur in a pipeline when the product in the pipeline moves from a liquid to a gaseous
state during a rapid pressure drop in the pipeline.



Pipeline Control and Leak Detection

Enbridge has implemented various operational and procedural changes based on its own internal
investigation and in direct response to the Marshall incident. The NEB’s review of Enbridge’s
pipeline control and leak detection area was designed to assess if the many improvements
reported by Enbridge regarding control room management and leak detection are effective. This
was done to confirm whether Enbridge can operate its pipeline systems safely and avoid a
Marshall-type incident in the future.

Since the Marshall incident, two Enbridge pipelines regulated by other jurisdictional authorities
have experienced large leaks. In both cases, these leaks were detected by control room staff
within an acceptable timeframe and resulted in the lines being shut down immediately. In
addition, demonstrations of a simulated abnormal operation observed by the Board were dealt
with in accordance with Enbridge’s procedures. Based on improvements made and observations
by the NEB of simulations, it is the Board’s view that Enbridge control center staff now have the
tools necessary to avoid previous mistakes related to pipeline incidents.

The NEB also conducted an analysis and review of reported over-pressure incidents occurring on
low pressure piping within Enbridge facilities. The Board sought to determine if any aspects of
control room operations contributed to the incidents or if the incidents could have been prevented
by enhancing control room operations. The assessment determined that control room operations
were not a direct contributing factor to the incidents.

The Board finds that Enbridge is in compliance with the requirements of the OPR-99. In order to
promote continual improvement, Enbridge should also consider making improvements to
enhance pipeline system control and leak detection capabilities, while reducing the time for
diagnosing the leak or column separation and responding to a rupture. These improvements
would include, but are not limited to:

e Establishing processes and procedures that would treat a pipeline rupture (defined as an
abrupt and uncontrollable release) differently than a leak (defined as a gradual and
controllable release);

e Evaluating shutdown procedures to minimize column separation and automating the
announcement and analysis process if a column separation is detected; and

e Utilizing some SCADA* screens to display the high consequence areas or critical
locations along the pipeline route, so that operators are able to pay particular attention to
them in the event of a rupture or a leak.

4 Supervisory Controls and Data Acquisition (SCADA) are computer controlled systems that monitor and control
industrial processes including pipeline operation.



Pipeline Integrity Management Program

Pipeline companies under the Board’s regulation are required to incorporate integrity
management programs into their day-to-day operations. These programs include the tools,
technologies and actions needed to ensure that pipelines are safe and remain that way over time.
Integrity management programs help pipeline companies predict and prevent failures before they
happen.

Following the Control Room inspection of 8 and 9 August 2012, the Board is satisfied with the
incremental improvements and initiatives Enbridge has made to its integrity management
program, both prior to and after the Marshall incident. These improvements are reflected in
changes made to Enbridge’s organizational structure, setting performance goals, increasing
condition monitoring and associated spending, and various integrity verification processes.

Enbridge has already completed some improvements, such as sharing information amongst its
asset management teams to better understand how integrity and operating conditions can impact
safety and reliability. Other improvements, such as seeking to improve in-line inspection (ILI)
performance with industry participants and vendors, will be an ongoing endeavour. Additional
improvements, such as assessing the condition of individual pipelines based on a holistic
approach to multiple integrity threats, are still being implemented.

The Board will conduct further verification activities to confirm that Enbridge’s improvements
are being proactively implemented in an expedient manner on a system-wide basis. The Board
will also verify whether these improvements were being periodically reviewed by Enbridge to
assess their effectiveness.

As further verification of the implementation of these various initiatives is required, the Board
has ordered Enbridge to file a table that clearly identifies all the integrity management system
and program changes undertaken since July 2010. In this table, Enbridge must describe how
each change will lead to improvements in safety and integrity, identify the performance metrics,
and indicate the current stage of completion for each improvement. If not yet fully implemented,
Enbridge must provide the expected date(s) of full implementation.

The Board has also ordered Enbridge to file its management review of its Pipeline Integrity
Management Program with the Board. This review must demonstrate senior management’s
leadership and engagement in assessing opportunities for improvement, and assess the need for
changes to the Program in order to achieve its objectives.



Emergency Management Program

The Board requires pipeline companies to anticipate, prevent, manage and mitigate potentially
dangerous conditions associated with their facilities. As part of this requirement, each regulated
company must provide up-to-date emergency response plans for the Board’s review and which
outline the company emergency management procedures to be followed during an incident. The
procedures must address emergency management, worker and public safety, and environmental
protection. In addition, companies are required to develop a training program and conduct
exercises to verify their capabilities in responding to incidents.

As a result of the control room inspections conducted in August and September 2012, the NEB
has confirmed Enbridge’s intent and commitment to improve its emergency response and public
awareness programs. Enbridge has begun taking actions to redevelop its Emergency
Management Program as a result of the Marshall incident. This includes a third-party assessment
of its emergency response capability, state of readiness to respond to an emergency, and its
ability to successfully contain potential spills. Actions being implemented as a result of the
capability assessment, completed in December 2012, will not be in place until a review of the
findings is conducted and corrective actions are determined by Enbridge.

During the Board’s inspections, no non-compliances were identified related to Enbridge’s
emergency management program. The Board notes that Enbridge Control Center Operations
staff are trained in emergency management procedures and participate in emergency
management exercises. Many of Enbridge’s completion targets are set for 2013. As a result, the
Board will continue to monitor and evaluate the adequacy of Enbridge’s improvements related to
its emergency response program until they are fully implemented. An assessment of the
adequacy and implementation of Enbridge’s revised emergency response program will occur
during Board compliance verification activities planned for 2013, including an assessment of
Enbridge’s emergency response exercises.

The Board has ordered Enbridge to notify the Board at least 60 days prior to conducting an
emergency response exercise in 2013-2014. In the notification, Enbridge must describe the
exercise scenario, the participants to be invited, and the elements of the company’s emergency
response program to be tested, along with the date, time and location of the exercise.

The Board has also ordered Enbridge to file with the Board, in accordance with Section 32 of the
OPR-99, any reference material that will be used by Enbridge’s staff during an emergency
response. This includes any guidebooks that may be used that are not otherwise found in
Enbridge’s Emergency Procedures Manual (Book 7). This also includes any on-call procedures
that may be used to initiate an emergency response that are not found in Book 7.



Management System Processes

Management systems set out policies, processes and procedures for the planning and execution
of an organization’s core business to manage the safety of people and protection of the
environment throughout the lifecycle of a pipeline system. The Board expects a pipeline
company’s approach to operations to be systematic, comprehensive and proactive in managing
risks. This approach should be integrated into a company’s overall management system. The
safety component of the management system should articulate the organization’s commitment
and approach to safe operations throughout all aspects of its business.

The Board found that a number of management system shortcomings contributed to the
ineffective response by control room staff to the Marshall incident. The use of an unapproved,
draft procedure indicated weaknesses in Enbridge’s document management process. Also, the
control room’s organizational structure, roles and responsibilities, and lines of authority for
decision-making were unclear. There was also evidence of insufficient training related to
various positions within the control room at the time of the Marshall Incident.

Since the Marshall Incident, Enbridge has placed significant emphasis on organizational
restructuring, new control room infrastructure, procedures, training, and communication with
stakeholders. During the inspection activities in the fall of 2012, the Board noted that Enbridge
has moved to an integrated management system (EIMS) to provide cohesion and standardization
to 14 management systems. Enbridge has subsequently informed the Board that they have added
two management systems within the EIMS for a total of 16. Although the EIMS is still being
implemented, its content is consistent with NEB expectations for an effective management
system.

The Enbridge Pipeline Integrity Group has been restructured to include a Vice President of
Integrity, an integrity reliability section, and a Quality Management System position. The
Integrity Management Program (IMP) also now includes a continual improvement review step.
The Board expects that the review step will include senior management involvement and
feedback to the CEO. Alignment of the IMP with other programs should be as much of a
priority as aligning the IMP with the EIMS.

Enbridge also advised the Board that it is currently incorporating processes identified in the NEB
Proposed Regulatory Change on Management Systems to create a Pipeline Control Management
System (PCMS). The PCMS has the potential to provide long-term stability and continual
improvement for the Control Center. Once the PCMS is fully implemented, the NEB will
evaluate its integration with Enbridge’s Control Room Management Plan in a future compliance
activity.

The Board finds there are no immediate areas of concern with regards to Enbridge’s management
system. In order to promote continual improvement, Enbridge should review the observations
and conclusions made by the Board in this report regarding management systems and incorporate
those findings into its own internal processes and programs that relate to management systems.
The Board will continue to monitor Enbridge’s progress in these areas until it is satisfied that the
changes are fully implemented.



Safety Culture

The NEB requires its regulated companies to promote a positive safety culture in order to
effectively manage threats to safety. Overall, safety management is made up of several different
strategies and activities designed to eliminate or reduce risk to the public, workers, the
environment and assets. Safety culture initiatives identify and manage cultural influences that
have the ability to either support or detract from this outcome. An effective safety culture also
includes but is not limited to:

e leadership commitment and adequate resourcing;

o effective communication between employees and management about potential hazards in
the workplace;

e employee involvement in safety-related activities; and

e processes and procedures to ensure continual improvement and learning from previous
occurrences.

The Board expects safety culture programs within its regulated companies to apply to both
worker health and safety, and process safety. Process safety focusses on preventing catastrophic
incidents associated with the use of chemicals and petroleum products.

As part of its inspection and assessment, the NEB sought to obtain information regarding the
current culture of safety of Enbridge, with specific focus on the Control Center Operations. To
gather information, the NEB conducted meetings with Enbridge management and staff, and
reviewed documents related to Enbridge’s internal safety perception surveys and related follow-
up action items.

Several safety-related gap analyses, workshops, and work plans were completed by Enbridge
following the Marshall incident. In several instances, action items have been or are in the
process of being implemented. Enbridge’s leadership is also undertaking efforts to improve its
culture of safety, including the creation of a director-level position directly responsible for safety
culture. This level of commitment is a critical part of any safety culture advancement. The
senior managers, managers, and staff that met with the NEB during the August inspections
consistently demonstrated a high level of commitment to operational safety over other competing
pressures, such as production.

Employee safety culture perception surveys focussing on leadership, structure, processes and
actions, have been conducted and the results have informed future action plans. These surveys
are designed to measure employee perception of several indicators, which may be related to
safety culture. They may also identify gaps in perception across levels of personnel (i.e., senior
managers and frontline staff). While these perception surveys can be useful, they may not
provide accurate intelligence about system, process, or cultural deficiencies.

While the Board notes Enbridge is still at the early stages of implementation, it is encouraged by
the initiatives taken by the company in the area of safety culture. The Board’s review of
documentation including presentations and safety action plans, found that Enbridge did not



always interpret the term “safety culture” to include process safety outcomes. Process safety
management has already received some heightened attention in the Liquid Pipelines Group,
however the Board found that its relationship to safety culture may not be consistently
understood or applied across all departments in the business unit.

The Board has ordered Enbridge to conduct a safety culture assessment based on a validated tool
designed for that purpose.



Conclusions

The Board expects regulated companies to promote a positive safety culture as part of their
management systems. As a part of this, companies must demonstrate a proactive commitment to
continual improvement in safety, security, and environmental protection.

Over the course of the Board’s August and September inspections, the Board did not identify any
non-compliances with its regulations that would pose an immediate hazard to public safety or the
environment. The Board notes the role of human factors in the sequence of events in the
Enbridge control room on 25 and 26 July 2010.

Since the Marshall incident, Enbridge initiated a broad range of actions to improve the operation
of its control room. Some of these have come as a direct result of Enbridge’s and the NTSB’s
investigations into the Marshall incident, while the initiation of other improvements preceded the
rupture. Enbridge is in the midst of implementing all of its corrective actions, with full
implementation of most changes expected in 2013. When these improvements have been
implemented, the Board will assess their effectiveness.

This compliance activity was not an audit, and while many programs were reviewed, an
assessment of each element of Enbridge’s management system was not conducted. As a result,
and in order to evaluate the effectiveness of Enbridge’s plans, the Board is also ordering
Enbridge to undertake a third-party audit to fully examine the company’s management system,
any human factors associated with control room operation, and the safety culture of the
organization as a whole. The NEB will set the parameters of the audit and the third-party auditor
will report directly and be fully accountable to the Board.
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