
Energy East Pipeline 
Conversion Project

North Bay, 27 October 2016



§ A Registered Not-for-Profit Corporation
§ Granted Intervener statue at NEB hearings on Energy East pipeline  

§ Advocating for 
§ Ontario Rivers at Risk
§ Stakeholders, public & First Nations
§ Open, transparent & accountable  process
§ Stewardship of Ontario rivers

§ Mission:
To protect, conserve & restore Ontario riverine ecosystems

§ Vision:
Healthy Rivers – Healthy Communities
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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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§ Overview of the Conversion Project
§ Reasons for concentrating on releases
§ EE’s position on release frequency and volume given at public 

information sessions
§ Prediction of release frequency and volume based on past data 

for the industry
§ Examine unique aspects of this conversion project which may 

require these numbers to be adjusted
§ Prediction of release frequency and volume based on data from 

EE’s Application
§ Recommended changes to improve performance to a more 

environmentally friendly level

Overview of Presentation
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Introduction
§ The Energy East conversion project will encourage tar sands 

development
§ Tar sands extraction is an energy-intensive process, making the end 

product a significantly higher contributor to GHG emissions than 
conventional crude

§ Does this make sense, in view of Canada’s recent commitment to 
GHG reduction?

§ However, since killing the tar sands may not be realizable, and is 
being fought by many, we are also concerned about the 
environmental impact if it does go ahead

§ We are convinced that pipelines are safer than the only apparent 
alternative – transport by rail
§ But are they safe enough?
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§ This is a typical route segment – the “North Bay Shortcut”
§ Two parallel gas lines
§ Flow can now be switched from one line to the other, segment 

by segment, to permit maintenance of isolated segments
§ Newer 42” diameter line will be converted to crude oil
§ All cross-connections removed
§ Converted line has new pump and valve stations to handle oil

Project Scope
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Conversion Design
§ The applicable design standard is Canadian Standards 

Association CSA Z662-15 - “Oil and gas pipeline systems”
§ The design of the converted pipeline is described in Volume 5 of 

the Application
§ There is no evidence that the design has been examined to ensure its 

suitability for carrying crude oil
§ There is not even a table of operating conditions for pressurized natural gas 

vs. crude oil to highlight major differences
§ The Application should include independent expert review to provide 

assurance that the pipeline meets the CSA Z662-15 standard for the 
transportation of crude oil under the proposed operating conditions
§ Independent experts are hard to find.  Most experts derive much of their 

income from the pipeline industry
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Pipeline
Technology
§ Steel pipe protected by 

coating
§ Examples:

§ Polystyrene tape wrap
§ Bitumen enamel (better)
§ Fusion bonded epoxy (FBE) coating (best)

§ Epoxy applied in the field for joints and repairs 
§ Converted line will use FBE coating “with a few sections of tape” 
§ Remaining gas line will still use inferior tape or enamel coating
§ No coating system is perfect

§ Once coating is broken, it admits corrosive agents from the soil
§ Corrosion is slowed by a cathodic protection system which applies 

an electrical current
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Project Numbers
§ The pipeline will carry 175,000 m3 of diluted bitumen from the 

Manitoba border to Iroquois, ON every day
§ The existing line was not designed to carry crude oil

§ At 42” in diameter, it will be one of the largest crude oil pipelines in 
North America

§ We are concerned about potential leaks
§ How often?

§ How big?
§ Can they be cleaned up?
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Volumes
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50 x 25 m, 80 cm deep



Incident Frequency & Volumes per EE

§ In public presentations, EE portrays a project with zero 
environmental risk.  Regarding release incidents:

“Our target is zero and we think it is achievable”
§ For these incidents that they believe will never happen:

“One could calculate a volume of about 250 m3 per incident”
§ We will first look the past track record of the oil pipeline industry 
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Predictions Based on Past Data

§ Data source: Alberta Government database on pipeline spills
§ Covers thousands of spills of all sizes from all kinds of pipelines

§ What we are interested in is large spills from long haul, large 
diameter crude oil pipelines
§ Obviously, nobody will get excited about beer-can sized spills

§ Proponent has suggested lines > 16” in diameter – fair enough
§ Will pick a spill size that nobody is likely to argue is too small –

100 m3

§ Need to know how often a spill will occur, and how big it will be
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How Many Large Releases?
§ In the 22 years covered by the Alberta Government database, 

there were 8 releases above 100 m3

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

§ The average volume of these releases was 1,400 m3

§ The biggest was 4,500 m3

§ Average recovery: ~40%
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How Many in Ontario?
§ For the 2,200 km Energy East pipeline in Ontario: 

1 release every 6.5 years

§ Proponent correctly states that improved in-line corrosion 
detection will reduce the frequency of leaks due to corrosion

§ Corrosion accounts for 35% of releases
§ If we assume that all leaks due to corrosion are eliminated, that 

reduces the major release frequency in Ontario to 1 in 10 years
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Size of Release?
§ Database average volume:  1,441 m3 - Average pipe diameter:  24”
§ EE pipeline:  42” diameter – 3 times greater area

Average volume of these large releases: 1,441 x 3 = 4,300m3

§ There are some issues unique to the EE pipeline which can only 
increase this release frequency...
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Threats Unique to the EE Project
Not Addressed in Application

§ The following issues have not been considered:
§ Aging  - pipe material not new, and getting older
§ Increased load due to oil being much heavier than gas
§ Damage by seismic events
§ Malicious attack
§ Gas line route not optimized to minimize oil release impact
§ Proximity to existing unconverted gas line

Any of these can only increase the leak frequency
but they have all been ignored in Volume 5 of EE’s Application, 

which covers the conversion design
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Effects of Aging
§ Pipe to be converted has already been in the ground for 20 - 40 years

§ No design life limit – proponent decides when line has reached the limits 
of economic viability. Designed to an older version of the code.

§ The line to be converted is mostly FBE coated: good immunity to corrosion 
when new, but coating can get abraded over time. The taped portions, in 
particular, are suspect

§ Cathodic protection can slow the rot after it starts, but it has in fact 
contributed to failures when it was not correctly adjusted

§ Metal fatigue
§ Assessed cause of incident #20062487

§ Cyclic stresses imposed by pressure cycling and 
seasonal changes in water levels

§ Condition of existing repairs
§ Assessed cause of incident #20110906
§ Renewal of protection at repair sites not as good as new material
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Increased Static Load
§ A 10 m section of 42” pipe would contain ~ 500 kg of gas
§ A 10 m section of the same pipe would contain ~ 8,700 kg of oil
§ That’s an increase of 17 times
§ The weight of 10m of pipe + contents 

goes from 2,800 kg to 11,000 kg
§ 4 times as heavy 

§ No mention of this in EE Application
§ Failures are possible both immediately, and after years of settling
§ The overwhelming economic imperative is to do nothing
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Dynamic Loads
§ 8.7 tons of oil flowing at 1.7 m/s has a lot of inertia

§ This imposes loads on the pipe when flow is stopped or direction 
changed

§ These loads may change due to the different density and velocity 
after switching to oil transport

§ No mention of this in the EE Application
§ Can the restraints on valves and on the pipe itself handle this?  
§ Under normal operation, the pipeline cycles off and on, so these 

inertial loads occur fairly frequently
§ Addition of engineered restraints could be an economic showstopper

§ Recommendation:  Static and dynamic loads should be the 
subject of a detailed independent 3rd party design review
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§ Ottawa and St. Lawrence River valleys known earthquake zones
§ An independent seismic analysis should be conducted

§ Not mentioned in the Application

§ For oil, route would have been chosen to minimize release impact

§ Oil line may be affected failures of adjacent gas line
§ This threat is recognized in the Emergency Plan for the Keystone line

Seismic Analysis
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Significance of Proximity to Gas Line 

Malicious Attack 

Non-Optimum Route 



TC Track Record, Gas Pipelines
§ The TSB has reports for all major pipeline incidents:

§ 8 incidents identified:  2 on the subject line (100-3), and the rest 
on lines immediately adjacent to it

§ Gas line incidents tend to be violent: explosions and fires
§ Environmental impact is relatively minor
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Track Record of the Line in Question
§ The adjacent 100-2 line ruptured near Englehart, ON, 12 Sep 

2009

§ Resulting explosion 
“uncovered” the 100-3 
line, which was visually 
inspected and returned
to service
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Adjacent Lines
§ Line 100-4 ruptured near 

Rapid City, Manitoba, in 1995
§ Operator unable to execute local

Emergency Shutdown (ESD)
§ Operator unable to contact ROC 

on landline
§ Operator ran to gate, and again tried to execute ESD and contact 

ROC with no success
§ Operator eventually contacted ROC on a borrowed cell phone
§ ROC couldn’t perform an ESD either
§ After an hour, the heat caused the adjacent line 100-3 to blow

§ ROC eventually succeeded in shutting down using the station 110 km 
further upstream in Saskatchewan
§ Inferno continued for 2 hours
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Other Design Implications – Rapid City
§ Explosion took out communications and SCADA gear for at least 

several of the 6 lines at this site
§ Neither the local operator nor the ROC could effect a local shutdown

§ Design was assessed as not being fail-safe
§ To be fail safe, the equipment required to perform a safety function must 

survive the accident it is supposed to mitigate and assume a safe 
condition

§ Typically such designs are simple, localized, and do not require operator 
action/decision

§ Report assessed subsequent corrective action as “fully satisfactory”
§ Was it?
§ No sign that it affected the design near Englehart, 14 years later

There is no indication that conversion design
considers adjacent failures
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Release Timeline
§ Oil pipelines have above-ground pump stations, about 75 km apart

§ They are further segmented by isolation valves, typically every 15 km

§ EE’s Application looks at a release in four phases:
1. Detection – the time before anything is done.  During this phase, the 

pumps will continue to force oil through the breach. 
2. Pump shutdown – the pumps do not shut down instantly.  Some oil will 

continue to escape under pressure during this phase
3. Valve closure – the leak will be fed by adjacent pipeline segments until 

the leaking segment is isolated by closing the isolating valves

4. Draindown – even with the isolation valves closed, the vertical amount 
of oil that will remain in the pipe is about 10 m.  The rest will escape, 
since it takes a long time to locate and plug the leak  
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Release Detection Requirements
§ CSA Z662-15 has only two requirements for leak detection:

“4.20.1
Liquid hydrocarbon pipeline systems shall be designed to provide 
appropriate leak detection capability.
Note: A recommended practice for leak detection for liquid 
hydrocarbon pipelines is contained in Annex E.”

And
“10.3.3 Leak detection for liquid hydrocarbon pipeline systems
10.3.3.1
Operating companies shall make periodic line balance 
measurements for system integrity”.

§ That’s it.  What is “appropriate” is not laid down in the Standard
§ Compliance with Annex E is not mandatory
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Detection Threshold
§ The Standard notes:

“Annex E does not prescribe acceptable leak detection thresholds, 
and, therefore, it is not a performance standard.”
§ Determination of the minimum detection threshold is left to the 

proponent
§ The proponent has chosen a leak detection threshold of 1.5% full flow, 

or 2,000 m3/day
§ There is no specification of how quickly the LDS will detect leaks at 

flows above this value

§ Below the 1.5% limit, leaks will, by definition, only be detected visually
§ Visual inspections are conducted about once a week

§ So the leak detection time for these below-threshold leaks will be 3½ 
days on average
§ 3½ x 2,000 m3 = 7,000 m3 will be released if one of these leaks occurs

§ Action will only be taken on these “pinhole” leaks when a visual 
sighting is called in to the operator
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What Does 1.5% of Full Flow Look Like?

§ The leak shown here was well below this threshold
§ A 1.5% leak would deliver 2 olympic-sized swimming pools every 

day
§ For an in-ground line, it might never be found until it came out 

somebody’s tap 
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Release Detection
§ There are two primary ways of detecting releases:

1. Computer-based leak detection systems (LDS)
2. Visual inspection, either by foot or airborne patrol, which typically 

occurs once a week

§ For flow rates that are big enough to be detected, the LDS will 
normally provide the first indication of a leak

§ Once the operator is sure that a release is in progress, he 
1. Shuts off the pumps

2. Closes the isolating valves

§ The isolated segment of the pipe then drains through the breach 
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LDS Technology
§ The pump stations are extensively instrumented (pressures, 

temperatures, flows, pump electrical consumption, etc.)
§ The instrument readings are transmitted electronically every few 

seconds to the Remote Control Centre (RCC), where they are 
processed by the LDS and presented to the human operator

§ Current technology involves computing the mass of oil transiting 
each pump station
§ Any deficit between a given pump station and the next one downstream 

is indicative of a leak somewhere in that segment

§ The operator is warned of such deficits, and other off-nominal 
indications, and has to decide whether a release is in progress
§ Once he has convinced himself that he is seeing a leak, he shuts down 

the line by turning off the pumps and closing isolating valves

§ Breach localized only to within a ~70 km segment of the pipeline 

§ The performance of these LDS has been very problematic...
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Industry Track
Record
§ Let us look at some 

examples:
§ ERCB Investigation Report 

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

§ This event was characterized as a “leak”
§ It took 8½ hours for operators to make the shutdown decision.  During 

that time, they tried to restart the line 3 times
§ A 20” pipe would require a 33% break to deliver 4,500 m3 in 8½ hours

§ That would surely not be classified as a “leak”

§ Apparently a below-threshold leak must have been going on for several 
hours before it became big enough to be detected by the LDS
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TC’s Record?
§ TC only has one crude oil pipeline

§ Keystone pipeline from Hardisty, Alberta 
to US Midwest & Gulf Coast

§ In service since 2010

§ 864 km is a converted 36” gas line

§ Press makes a lot of this line’s “disastrous 
record” in its first year of operation
§ 12 spills

§ In fact, most were relatively small

§ Biggest was the Ludden Spill – 80 m3
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The Ludden Spill

§ ¾” elbow fitting fractured on 
a pump station at Ludden, ND

§ 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 leak 
detection system 
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Leak Detection Reliability
§ So, up until now, the operators do not trust the LDS

§ It produces too many “false positives”
§ They typically wait for visual confirmation before shutting the line 

down
§ In the meantime, if there is a leak, oil continues to be forced out 

of the breach by the pumps, which continue to run
§ For the EE project, the proponent claims major improvements in 

leak detection algorithms to improve dependability. Volume 7 of 
the Application states that:

“If an alarm (i.e., the leak detection system) is sounded indicating a 
potential leak, the OCC controller has a maximum of 10 minutes to 

conclusively explain the cause of the alarm as a non-leak”

§ If you think that means that the incident will be contained within 10 
minutes of the leak occurring, you have been miss-led

§ The decision that a leak is in progress will be automated to 
eliminate delays due to operator indecision, but the leak still has to 
be detected before the 10-minute clock starts running
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Detection Timeline

§ There are two steps which have to take place before the first 
shutdown action (Pump Shutdown) is started:
1. Generation of a leak alarm by the LDS
2. Operator confirmation, which is allocated a maximum of 10 

minutes
§ For above-threshold leaks, the time required for the smart 

detection algorithms to confirm a leak will increase as the 
breach size decreases
§ This is confirmed by CSA Z662-15 
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Detection Performance
§ The Z662-15 makes it clear that it will take longer to detect small 

leaks than large ones using balance calculations:
“Table E.1 requires material balance calculations to be performed 

for many calculation windows. The long calculation windows 
(24 h, one week, and one month) are required to detect small 

leaks, near the measurement limitations of the metering 
equipment being used. Short calculation windows are intended 

to quickly detect larger leaks.”
§ The week-long and month-long “calculation windows” refer to really 

slow leaks.  There is no reference in the Application to EE using and 
“material balance calculations” to detect below-threshold leaks.  As 
we’ve seen, these have to be detected visually 

§ Even leaks above 1.5% full flow, but below 100% full flow will require 
increasingly long “calculation windows” as flow decreases

§ When the decision was left to the operator, confirmation could take 
hours
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How Large/How Often in Ontario?
Based on Alberta Data

These unique threats just discussed
can only increase the release frequency

They have all been ignored in EE’s Application
§ Economic imperative against implementing system-wide changes 

will encourage such issues to be ignored
§ As an approximation, will assume that these threats will increase the 

previous 1/10 years frequency to

One release >100 m3 spill every 7 years in Ontario

Average release volume: 4,300m3

Average Recovery volume: 40%
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Predicted Release Volumes
per EE Application

§ In Volume 4, Appendix 4-13 (“Engineering Assessment for Valve 
Placement”), the proponent has calculated the released volume for 
a 100% break every 10 metres along the entire route

§ The results are presented as charts – one for each pump station 
segment, with the volume released divided the into four phases 
identified earlier
1. Detection 
2. Pump shutdown
3. Valve closure

4. Draindown
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Predicted Release Volume
North Bay PS – Matawawa PS

§ Here’s the chart from 
Appendix 4-13
§ Average 

~ 10,000 bbl 
(1,250 m3)

§ Smallest 
~ 5,000 bbl 
(600m3)

§ It shows line 
elevation and location 
of the isolation valves 

§ It also shows the 
calculated volume 
released vs. distance 
along the line
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Detection Time from EE’s Application
Above-Threshold Leaks

§ The volume released during the Detection 
phase is about 4,000 bbl (500 m3) 
§ This volume does not depend on the breach

location
§ The release during this phase is still being driven by 

the pumps

§ At full flow, this 500 m3 will be delivered 
in about 5 mins

§ So the detection time at full flow = 5 mins.
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Valve Closure Decision Window?
§ During Detection, the LDS has to generate a leak alarm

§ If the operator cannot then “explain the cause of the alarm as a non-
leak”, he has to shut down the pumps
§ That’s the start of the “Pump Shutdown” phase

§ The analysis of raw data he previously had to make has been 
automated

§ They have assumed that the leak will be detected and pump shutdown 
initiated in 5 minutes

§ What happened to the 10 minute operator decision window?

§ Perhaps the assumption is that leak detection is instantaneous, and he 
will use half of this allocation on average

§ For a 100% break, rapid detection is perhaps credible
§ But not, as we’ve already seen, for smaller breaches
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Leak Detection For < 100% Breach
§ For small breaches, the release flow will be less, but the 

detection time will be longer
§ Let us assume, in the absence better information, that for 

breaches above the detection threshold, the volume released 
during the Detection phase is 500 m3

§ For leaks below the detection threshold, average detection time 
= 3½ days, with a corresponding volume of 7,000 m3

§ These slow leaks may produce some of the biggest volumes

§ So, as leak size approaches the minimum detection threshold, 
the 500 m3 number may be optimistic 
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Release Progression After Detection
§ During the Pump Shutdown phase 

~1,000 bbl (125 m3) are released
§ Again, the release is being driven by 

the residual energy of the pumps.  
Let us assume on average that this 
contribution will be 50 m3.

§ The operator then commands valve closure.  This divides the line 
into shorter segments, limiting the volume available to be released 
during the Draindown phase, particularly on long sloping runs
§ The volume released during Valve Closure will depend on both breach 

size and local topography
§ For a 100% breach, this phase seems to average about 3,000 bbl, so, 

since really large breaches are infrequent, let us assume a 1,000 bbl 
(125m3) contribution from this phase

§ What is left is the Post Isolation, or Draindown phase...
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Release 
End State
§ At the start of this phase, 

the isolation valves are 
closed

§ At the end of Post Isolation 
phase, this is the situation
§ per EE’s “Valve Facts Sheet”

§ Atmospheric pressure will only support a column of oil
~10m high above the leak location.  The rest escapes
§ The contents of the yellow and blue sections of the pipe 

will escape into the environment.

§ The horizontal scale is distorted.  The distance between isolating 
valves will typically be of the order of 15 km, at 900 m3/km
§ At a major river crossing, perhaps 1-2 km
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Draindown and Total Leak Volume
§ The proponent has assumed an “infinite” draindown time  

§ This means he takes no credit for getting to the leak and patching it 
before all the material that’s going to escape has done so  

§ This is realistic, since it will take days to deploy the resources 
required to plug the hole.

§ Draindown can be anything from 0 to 35,000 bbl (4,000 m3)
§ 0 at the top of a hill, 35,000 bbl at the bottom
§ It appears to average ~ 10,000 bbl (1,250 m3)

§ Predicted average release volume
500 + 50 + 125 + 1,250 = 1,925 m3

based on EE’s calculated outflows
§ Considerably less than 4,400 m3 derived from Alberta data, but that 

analysis only looked at releases > 100 m3

§ The lion’s share of the volume (the draindown component) is 
independent of the leak size, which is somewhat counter-intuitive
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Release Frequency
§ Per Appendix 12-1, Table 4.7 and Appendix 19, there will be one 

release every 2,340 years for any 1 km segment of the converted 
line 
§ Data taken from PHMSA dataset covering 2002 through 2014
§ Releases of all sizes, pipeline + facilities
§ Corrosion accounts for 23%
§ If you think that means there will be one release in the line in 2,340 

years, re-read the small print
§ Since the line in Ontario is 2,000 km long, that amounts to one 

release every 1.2 years in Ontario, for failures of all sizes
§ Now, per Volume 12, section 2.1.3, only 10% of failures exceed 

100 m3, so there will be one release > 100 m3 every 12 years
§ If we assume the ILI eliminates all corrosion failures, we are left 

with one > 100 m3 release every 16 years due to other causes
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Bottom Line, Based on EE Data
§ The average spill volume for releases detectable by the LDS will 

be approximately 1,925 m3

§ If we were only to look at releases > 100 m3, the volume will be much 
greater than this
§ There would be fewer spills, but all would be > 100 m3

§ There will be one spill > 100 m3 every 16 years in Ontario
§ This is comparable to my earlier 1 every 10 years estimate based 

on Alberta data
§ This number does not make allowance for various factors unique to 

the conversion project that can only increase the frequency of 
release, e.g. aging, proximity to gas line, etc.

§ Nor does it allow for releases below the LDS threshold
§ The volume of spills resulting from releases not detectable by the 

LDS can be between anything from 0 to 7,000 m3
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Improvement by
Valve Placement

§ Here’s the western portion of the route 
corresponding to the previous chart
§ Valves have been placed closer together to 

limit the volume spilled into Trout Lake

§ But even this only limits the volume to 
~ 16,000 bbl (2,000 m3)
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Use of Valve 
Placement
§ Improved valve placement has 

been used at a few sites along 
the line, notably between North 
Bay and Ottawa 
(12 river/wetland crossings)
§ Very rarely elsewhere
§ Population density is a major 

determinant in selecting these 
sites

Location Distance 
Between
Valves (km)

North of Trout L 2
Matawa R 6

Clara Creek 2

Bissett Creek 4

Petawawa River 2

Bonnechere River 3

Madawaska River 2

Richmond Fen 2

Rideau Canal 2

South Nation River 3

Froatburn Swamp 3

Raisin River 2
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Can the Industry Do Better?
§ Frequently, the Application states that the design “Meets Best 

Practice for the industry”
§ i.e. “As good as everybody else is good enough”

§ As long as there are environmentally significant releases, good 
enough is not good enough

§ The approval process needs to be changed to encourage 
improvement

§ We have seen that the current leak detection technology is 
problematic
§ The detection phase accounts for at least 500 m3 of release, and 

much more for below-threshold leaks
§ If there were a technology that could reliably detect the small 

amounts of hydrocarbon outside of the pipe, rather than the 
difference between large numbers at widely separated pump 
stations, that could reduce this component

§ There is:  Such systems are referred to as External Leak 
Detection systems
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ELD Systems
§ This facility (ELDER) in 

Edmonton has been built to 
evaluate competing external 
leak detection technologies

§ These technologies promise 
prompt detection and precise 
localization of very small leaks

§ As of August 2014, four such technologies were being evaluated
§ No findings published
§ Funded by Enbridge and TransCanada ($1.6M each)

§ Have subsequently found that a leak-sensitive external coating is 
being developed at by a small startup that emerged from the 
University of Calgary 
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Breach Site Location
§ ELD systems not only detect very small leaks, the also localize 

them to within a few metres
§ The proposed LDS will only locate the breach to a particular ~70 

km segment between pump stations
§ Closer localization then requires visual discovery of the oil on the 

ground
§ That will clearly require a significant volume to be released before 

they know where to dig
§ But the minimum size of release they are able to detect is several 

hundred cubic metres, which should form a pretty visible pool
§ Under the present rules, the proponent has no interest in detecting 

or locating anything smaller
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Incentive to Improve Leak Detection
§ Improved detection could mitigate many leaks

§ Reduction of at least ~ 500 m3 per release, and much more for small, 
slow leaks

§ But 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
§ But even small ones are expensive

§ There is a very strong incentive not to detect any leaks that are 
not economically significant

§ Northern Gateway received preliminary approval with only one 
condition on leak detection:
The design must be submitted 90 days before the line goes operational

Conclusion:
The proponent will never install a system capable of detecting 
environmentally significant leaks, even if it costs him nothing, 
unless the regulator insists on it
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Leak Dynamics
§ If large leaks start as small ones and could be detected in the 

nascent stage, the pipeline could be shut down before a 
significant volume of oil was released
§ “Leak Before Break” - LBB

§ If this is so, then reliable, rapid detection of small leaks (e.g. by 
ELD) would enable all of these leaks to be stopped, located and 
repaired without a significant volume of oil being released

§ Detection of small, slow leaks can also limit the size of below-
threshold releases

§ Somebody should be looking in to this
§ ELD is no doubt expensive, but who decides the tradeoff 

between capital cost and environmental damage?

ONTARIO RIVERS ALLIANCE



Other Potential Improvements
Regulatory:
• Change regulations to encourage improvement
• Define an environmentally significant release, and require that it be 

detectable
• Define a requirement for minimum separation from adjacent lines 
Technical:
§ Replace remaining taped segments with FBE 
§ Lay pipe in a concrete trough, to contain released material

§ Or use two concentric pipes, and analyse the annular gap for hydrocarbons
§ Works for leaks of all sizes, as long as the trough is checked periodically

§ Improve detection of below-threshold leaks
§ Need analysis to determine frequency of such leaks
§ If ELD is impractical, increase overflight frequency

§ This might be achieved using instrumented drones

§ These measures should be considered, particularly in high-risk areas
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Gas vs. Oil 
Release Impacts
§ A gas line failure has 

minimal ecological impact
§ Impact within a few 10’s of 

metres is catastrophic, but 
clean

§ Elsewhere, minimal
§ Long term minor leaks kill a few trees, and can be detected by 

airborne patrol
§ An oil line failure can quickly become an ecological disaster

§ Spreads many km downstream, particularly under ice
§ Dilbit spills particularly difficult to manage
§ Small releases, below threshold of leak detection system will go 

undetected indefinitely – at least until the next visual inspection
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Spill Cleanup
§ Pipeline route frequently crosses or lies adjacent to major rivers, or 

their tributaries, lakes, wetlands, aquifers, etc.
§ Cleanup can take anything from days to years to never

§ Remote locations, Ice covered rivers

§ Average recovery for the 8 large spills in the database was 40%
§ Remainder can wind up in rivers and aquifers to

§ Contaminate drinking water sources
§ Adversely affect entire ecosystems for the indefinite future

§ Released dilbit tends to separate into diluent and crude
§ The lighter dilbit evaporates, and tends to threaten mainly early cleanup 

responders
§ The heavier crude settles and is difficult to remove, contaminating the 

beds of watercourses and aquifers
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Conclusions
§ Lack of evidence that the converted pipeline is suitable to 

transport crude oil
§ There is not even a comparison of operating conditions

§ A number of unique threats to the converted pipeline have not been 
assessed

§ Designs should be subject to independent review
§ It is difficult to find independent expert reviewers.  Most of them 

depend on the pipeline industry for much of their income

§ Proponent is portraying an extremely optimistic view of the 
environmental risks of the converted pipeline 
§ Analysis based on Alberta Government data shows there will be 

one spill every 10 years in Ontario, with an approximate volume of 
4,400 m3

§ This analysis is supported by data contained in the EE Application
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Conclusions
§ There are ways to reduce the release volume and frequency

§ Some exist now, some require development

§ LBB detection, in particular, should be investigated

§ These methods should be subjected to a cost/benefit analysis

§ The benefit that counts is that to all stakeholders, not just to the 
proponent

§ The proponent will not implement any improvements unless the 
regulations are changed to require him to do so
§ Good enough is not always good enough
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