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The Presenter

§ “ Al” (Alan Hepburn)
Ph.D., P. Eng.

§ Member, ORA Board of 
Directors

§ Retired technical manager 
from AECL

§ Extensive experience in the 
nuclear industry in the 
analysis and design of safety-
related control and protection 
systems
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Background

• ORA invited to send representative to an 
“Indicator and Transparency Forum” in early 2016

• Sponsor was Pipeline Safety Trust (PST), who had been 
hired by the Canadian Energy Pipeline Association to 
advise on the information the public would need to 
assess the safety of Energy Pipelines in general

• “Purpose –To use the Pipeline Safety Trust’s white 
paper On Canadian Pipeline Safety Indicators and 
Associated Transparency of Information as a starting 
point for discussion of how to move such indicators and 
associated transparency of information forward in 
Canada”



Background
• “Your presentations show you are way ahead of most 

people in understanding and making sense out of 
various pipeline info and data. I thought I was the only 
one running around doing such Powerpoint. Thanks for 
sharing those!”

• Was not able to make a presentation at the forum, as 
content was somewhat off-topic

• PST funded by $4M trust fund established in the 
aftermath of a gasoline pipeline explosion that claimed 3 
lives in Bellingham, Washington

• Primary interest tends to be events that threaten human 
safety



The Forum Attendees
• Many representatives of regulators and pipeline proponents, as well as 16 

concerned members of the public, e.g.

• Industry Panel
Chris Bloomer, President & CEO, Canadian Energy Pipeline Association
Tim McMillan, President & CEO, Canadian Association of Petroleum 
Producers

• Regulator Panel
Peter Watson, Chair and CEO, National Energy Board
Kirk Bailey, Executive VP, Alberta Energy Regulator
Blaine Keener, Director od Safety Systems and Analysis, PHMSA

• Citizen Panel
Rick Munroe, National Farmers Union, Ontario
Duncan Noble, Pipeline Awareness, Renfrew County, Ontario
Lynn Perrin, PIPE---UP, BC



General
• Carl Weimer, PST, started by saying that impact on 

global CO2 emissions was out of scope
• This forum was certainly not specific to the EE or any 

other pipeline project
• Regulators, Proponents:

Wonderful opportunity to get together and hear opinions
Very useful discussion

• My reaction:
Good opportunity to meet movers and shakers face-to-
face, but neither the proponents nor the regulators were 
listening to specific concerns that did not pose an 
immediate threat to human life



Verbal Discussion with NEB CEO
• They consider that the proponent’s commitment to shut 

down within 10 minutes of an annunciated leak event will 
greatly enhance leak response performance

Will first briefly summarize my concerns on threats to the 
EE pipeline that have not been adequately addressed in 
EE’s Application, then look specifically at leak detection 

and shutdown performance, which appears to be 
perhaps the most serious concern of all



Volumes
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How Large is an Environmentally 
Significant Spill?

§ Don’t know, because there is no definition one

§ It will surely be less than 100 m3

§ That’s an Olympic-sized swimming pool (50 x 25 m),
80 cm deep
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Spill Statistics
§ Data source: Alberta Government database on pipeline 

spills
§ Covers thousands of spills of all sizes from all kinds of pipelines

§ Primary concern is large spills from long haul, large 
diameter crude oil pipelines
§ Less concerned about beer-can sized spills
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How Many Large Releases?
§ In the 22 years covered by the Alberta Government 

database, there were 8 spills above 100m3

§ That’s one every 2.75 years for the 5,200 km of large 
oil pipelines in Alberta

§ The average spill volume was 1,400m3

§ Average recovery – 27%
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Issues Unique to the EE Project
§ These Threats Not Addressed in Application:

§ Aging  - pipe material not new, and getting older
§ Increased load on components due to oil being much heavier than gas
§ Damage due to seismic events
§ Malicious attack 
§ Proximity to existing unconverted gas line

These issues can only increase the leak frequency
but they have all been ignored in EE’s Application

Perhaps one >100 m3 spill every 7 years for
~2,000km of EE pipeline in Ontario

Average 4,300m3
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Adjacent Lines Issue
§ The 100-2 line ruptured near Englehart, ON, 12 Sep 

2009

§ Resulting explosion 
“uncovered” the 100-3 
line 10 m away, which 
was visually inspected 
and returned to service
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Regulatory Requirements for Leak Detection
§ In Canada, pipelines are required to include a leak 

detection system (LDS) 

§ There are no requirements defining the size of leaks that 
shall be detected
§ On Northern Gateway pipeline, the only constraint imposed relative to 

LDS was that the design must be available 90 days before they started 
pumping oil

§ What is a leak, by the way?
§ Alberta Regulator says it is “A pipeline failure where a pipeline is losing 

product but might continue to operate until the leak is detected”

§ If the pipeline cannot continue to operate, it is considered a “rupture” 
(e.g. pumps could not maintain specified pressure)



LDS Sensitivity
§ Any detected leaks have to be cleaned up at great 

expense
§ A much publicized 3,000 m3 spill at Kalamazoo, Michigan cost more 

than $1B to clean up
§ Consequently, in the absence of a required sensitivity, it 

is in the proponent’s interest to detect only leaks that are 
of economic significance
§ Otherwise, let sleeping crude lie

§ EE is proposing a LDS with a low threshold of 1.5% full 
flow

§ The regulator should define an “environmentally 
significant release”, after carrying out an analysis of the 
effects of such a release on the environment

§ The logical consequence of such a definition would be a 
requirement to be able to detect such releases



Leak Detection
§ Proponent portrays a project with zero environmental 

risk
“Our target is zero and we think it is achievable”

§ No data or analysis provided to support this optimistic 
assertion

§ Proposed system will rely on current industry standard 
technology, with improved algorithms to reduce the 
number of “false positives”

§ When a leak alarm is issued, the operator will have ten 
minutes to confirm it, at which point he will have to shut 
down the line
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Industry Standard LDS Technology
• Industry standard LDS relies on “Computational Pipeline 

Monitoring”
– Instruments providing input to the computation are located at above-

ground sites such as valve and pump stations, typically 10s of 
kilometres apart, connected to a central computer

• Relatively simple detection alarms alert the operator to 
difference between computed inflow and outflow, or to 
deviations of parameters from nominal
– Changes in operating conditions can also result in deviations in these 

same parameters
– These alarms have so many “false positives” that operators wait for 

confirmation for long periods before taking shutdown action
– The operator has to figure out whether he actually has a leak

• Leak location within the segment then requires visual 
inspection



Industry Track
Record
§ ERCB Investigation Report

on Plains Midstream 
pipeline in 2011: 
§ Release was 4,500 m3

§ Shutdown initiated after 8 ½ hrs, following visual report

§ Clearly, this was a much bigger release rate than 1.5% of full flow
§ A 20” pipe releasing 1.5% for 8½ hours would only account for 360 m3

§ To release 4,500 m3 in this period, it must have been a 33% rupture
§ How much longer might it take if the leak was “only” 1.5%?

§ Incident report concluded:

“the Plains’ alarm response protocol...”
exhibited a

“potential bias towards inaction”
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Leak Detection 
Threshold
§ The proposed leak 

detection system has a 
minimum threshold of 
1.5% of full flow
§ Anything less will keep 

leaking until it is found by 
surface/airborne inspection

§ Typically, several days to forever 
§ Leak shown here was well below this threshold
§ A 1.5% leak would deliver 1 Olympic-sized swimming pool every 

hour
§ If the hole was pointing close to straight down, it might never be 

found until it came out somebody’s tap 
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§ TC only has one oil pipeline
§ This release in N Dakota 

spilled 80 m3, most of which
landed within the berm
surrounding the pump station

§ While operators were 
considering the indications 
presented by their leak detection system, the farmer on whose 
land the station was located called in to report a small crude oil 
geyser.  Within minutes, the line was shut down

§ The initial report indicated that the shutdown was as a result of a 
report from a local citizen

§ At TC’s request, the report was subsequently modified to show 
that the shutdown was prompted by indications from their LDS

TC’s Oil Pipeline
Record



Future LDS Technology
• To reduce “false positives”, smarter algorithms will be 

used to winnow out the dubious cases 
• Averaging data over time is one of the strategies 

employed to improve performance
– So, there will be delays between the initial indications of a leak and the 

issue of a leak detection alarm being presented to the operator.  These 
delays not included in 10 minute decision time

– May not be as long as those incurred by relying on human operators to 
analyse the raw data

§ Reducing “false positives” will no doubt omit a few “true positives”, 
especially borderline cases

§ The fact that the low threshold is specified as a flow is 
significant
§ Flow is a secondary concern – it’s total volume that matters



Performance of Proposed LDS
• In the absence of a regulatory LDS requirement, let us 

assume that the required minimum detected leak volume 
will lie in the range 1 – 10 m3

• The EE pipeline at full flow will deliver 95 m3 of product 
per minute

• 1.5% of this is 1.4 m3 per minute
• By definition, any leaks below this flow rate will go 

undetected, at least until the next visual inspection, 
perhaps once every 10 days, giving an average 
detection time of 5 days

• In five days, a below-threshold leak will have delivered 
10,312 m3, so it is immediately obvious that the low 
threshold of the proposed LDS is between 1,000 and 
10,000 times too high 



Operator Response to LDS Alarms
• EE has stated that operating procedures will require the 

line to be shut down within 10 minutes of the first leak 
detection alarm if the detection cannot be proven to be a 
false positive within that period of time

• The regulator (NEB) has confirmed that compliance with 
this 10 minute response will be required
– Let us assume that the operator sticks to the rules
– Why not automate the shutdown?

• In 10 minutes, a 100% line break would deliver 950 m3 –
between 10 and 100 times our supposed acceptable 
release volume

• At best, the proposed LDS would only meet the 
requirement for breaks of up to 10% full flow



Credibility of 10 Minute Response
• As a result of delays in generating the alarm signal, 

while the operator may be directed to shut down within 
ten minutes, the total system + operator response time 
will typically be much longer due to the “eliminate false 
positives” logic, particularly for leaks near the detection 
threshold

• Then, it ain’t over ‘til it’s over: The release isn’t stopped 
when the shutdown command is issued
– Unlike gas, as soon as the isolating valves are closed, the pressure 

driving the leak will be relieved
– The crude in the isolated segment is free to ooze out, though this will be 

a slow process, due to the high viscosity
– A 50 km pipeline segment will contain 45,000 m3 of crude
– The leak must be located and the open ends plugged
– In some instances, getting manpower and equipment to the leak site 

has required roads to be built



Projected Leak Size
§ It is questionable whether the proposed “10 minute 

rule” will do anything to improve response times

§ The proponent’s claim of a 250 m3 typical leak size, 
and his claim that leaks will be shut down within 10 
minutes is simply not credible

Spills on the EE Line will average 4,300 m3,
and will occur on average once every 7 years

Recovered volume will be 27%

§ The regulator is smart enough to know that the claim 
of a ten minute response is misleading

§ Is he perhaps acting in the interests of the proponent?
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Can the Industry
Do Better?
§ To detect environmentally

significant leaks, need to look 
for the much smaller volume of 
external crude oil

§ Many examples of development
of a wide variety of products
§ See. For example Schulich School of Engineering, University of Calgary

§ This facility (ELDER) in Edmonton has been built to evaluate 
competing external leak detection technologies

§ As of August 2014, four such technologies were being evaluated
§ No findings published
§ Funded by Enbridge and TransCanada ($1.6M each)
§ Apparently, the industry expects that a better mousetrap will be 

required
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Conclusions
§ Proposed line will spill approximately once every 7 years 

somewhere in the 2,200 km length within Ontario

§ The average spill size will be 4,400 m3

§ Current regulations will maintain the status quo

§ Regulator should define an environmentally significant leak size 
and require that all leaks above this size be detected and shut 
down within minutes

§ Technologies are available that can do substantially better
§ Press for information on effectiveness and cost

§ Standards should be set for horizontal separation of adjacent 
pipelines

§ Currently, there is a lack of third party oversight to ensure 
mandated corrective actions are implemented, not just at the site 
in question, but system wide
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