


I spent most of my working life as an engineer with AECL, where I became familiar with the 

probabilistic analysis of safety risks. 

I have experience in both the design and operation of safety-related systems. 

However, I make no claim to being an ecologist, a civil engineer, or a metallurgist. 
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Here’s an outline of my presentation: 

I’m going to use existing government sources to predict the frequency and size of releases, 

and compare the results with TC’s predictions. 

As suggested by TC, I’ll also look at their past record. 

Then I’ll look at the impacts and suggest some possible improvements. 

The Canadian oil industry obviously saw this conversion as a quick and cheap way to move 

the western crude to the eastern refineries. 

Their gas pipelines are under-utilized, due to the introduction of gas from US sources, and 

inability to move the tar sands product is inhibiting growth.  

You can just hear the Project Manager:  I don’t want to hear any bad news – just make it 

happen!....But minimize changes. If it ain’t broke, don’t fix it. 

This is not an ideal environment for thoughtful decision making. 
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The obvious concern is oil releases into the environment, especially the impacts to lakes, 

rivers, wetlands and aquifers. 

TC has downplayed the possibility of spills of any magnitude.   

In their application, they claim a low number of predominantly small releases. 

The ORA is opposed to the pipeline due to the TC’s poor track record, and the high risks 

posed to the environment and communities in the event of a spill. 

TC’s own record does not inspire confidence. 

We’re also concerned that the existing oversight of the industry is not sufficiently 

independent. 

I will provide supporting arguments, and recommend some possible mitigation measures if 

the pipeline is approved. 
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Basically, the pipeline to be converted is a  42” pipe laid in a trench and covered over with 

fill.  

Their prime defence against attack by corrosive agents in the soil is some kind of external 

coating.   

The best available is this FBE epoxy.   

By picking the best sections of the existing gas lines, they have pieced together a line that 

is 95% FBE pipe.  But even the FBE pipe is 20 – 40 years old. 

Through most of the proposed route, the converted oil pipeline will lie within about 10 

metres of parallel, unconverted gas pipes.   

The proponent has not addressed this issue. 
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No coating system is perfect.   

Once the coating is breached, the corrosive agents in the soil can get at the steel pipe.   

That’s when cathodic protection kicks in.   

By applying a small electrical current between the pipe and the ground, the progress of 

corrosion is slowed.  

But even it, as we’ll see, can contribute to failures. 

They use ILI tools (smart pigs) to estimate the extent of any corrosion, but these pigs are 

still are not very effective in finding stress corrosion cracks - though the pigs are getting 

smarter. 

This picture shows the recent rupture of the Enbridge line in Kalamazoo, Michigan.   

The cause of failure was stress corrosion cracking. 
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How many of the predicted 7 releases might be stopped before they happened due to pigs 

getting smarter?   

Here’s a pie chart form the Report showing how the various root causes line up. 

Maybe the pie chart for large pipelines might look a bit different, but 75% of the crude oil 

lines in Alberta are this size. 

The database does not distinguish between epoxy coated and tape-wrapped pipelines.   

About 33% of failures are due to corrosion and so forth.  This 33% would have been 

detected by ILI if it was 100% effective. 

So, it looks like 2.6 leaks escaped detection. 

However, pigs are not yet omniscient, so let’s be generous and say they might now catch 

half of the 2.6. 

That reduces my leak incidence prediction to 5.7. 
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So far, I’ve said nothing about the age of the pipe (and neither has the proponent).   

All coatings age, and the line will be 90 years old at the end of its life. 

Another age-related failure mechanism is metal fatigue.  

In the 20-40 years this pipe has been in the ground, parts of it will have been subjected to 

cyclic stresses that may have used up some of its fatigue life. 

And as we’ll see, that may get worse after the conversion to oil. 

Then, the report on the Rainbow incident indicates that a sub-standard repair caused this 

recent massive release. 

An old line, even an epoxy-coated one, has typically undergone many repairs. 

So an old line is more susceptible to failure than a new one.   

I have rather arbitrarily assigned a 20% increase in spills to account for aging. 
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We have been told that the converted line will be over-engineered with respect to the 

requirements for carrying oil.   

Let’s look at this. 

First, given the pressure at which it is operating, it does not look as if it’s much too thick.   

Maybe a few thou. 

But there’s another property of oil that is of potentially greater concern. 
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Quite simply, oil is 17 times heavier than compressed natural gas.   

That may result in increased settling if the converted pipe over time, and possible 

deformation, which will stress the pipeline. 
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The dynamic, or inertial loads, may be a much bigger issue.   

When the oil goes round a corner, it is subject to centrifugal force, which tends to move the 

pipe sideways.   

Again, the pipe will tend to move over time, introducing stresses. 

And when you shut the line down, you are putting the brakes on.   

Again, Newton’s law says there will be an equal and opposite reaction imposed on 

whatever is holding the braking device, or valve, in place.   

Allowing for a 17 times increase in this force might require design changes, which would be 

very expensive.   

Have increased dynamic loads been considered?   

They can accelerate metal fatigue. 

TC does not have a good record for reacting to bad news in a positive way – fired their 

whistleblower employee, Mr. Evan Vokes. 

We need an independent review to confirm that the design reflects these more demanding 

requirements. 
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Here are some other hazards that haven’t been considered. 

First,  malicious attack. 

As Mr. Harper has explained to us, we are at war, and likely to remain so for a few years, so 

it is perhaps naïve to ignore this possibility. 

Another hazard is seismic events. The Ottawa River Valley is in a known earthquake zone, 

but I haven’t seen the seismic analysis in the application. 

But, as we’ll see, perhaps the most significant is the small separation between the 

remaining gas pipeline and the converted oil line.   



Here’s another example of yet another un assessed hazard.   

The route of the converted line goes crosses the extended centreline of the main runway at 

North Bay, about half as mile east of the airport.   

But it’s much worse at the west end.  There, the Toronto pipeline comes very close to the 

runway.   

What happens if a Dash 8 lands short? 

I wasn’t very impressed to be told that we’re not discussing that pipeline. 
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To come up with my own estimate of failure frequency, I used a database obtained by Global News 

from Alberta Government records. spanning  44 years. 

 http://globalnews.ca/news/622513/open-data-alberta-oil-spills-1975-2013/  

The database covers tens of thousands of incidents of all types.   

I agreed with Gary’s suggestion to only look at crude oil pipes greater than 16” in diameter. 

I also restricted myself to the years 1990 – 2012, since that corresponds to an Alberta Government 

report containing some more useful statistics. 

The proponent’s position is that the vast majority of spills are tiny.   

True, but I’m interested in the big ones, so I restricted myself to spills  > 10 m3.   

That left only 9.  One of them was between 10 and 100 m3, and was largely contained.   

So then there were eight. 
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Looking at these 8 Alberta Incidents, you find the average spill volume is 1,441 m3, and the 

average line diameter is 24”. 

From the Alberta Government report, I found that there are about 5,200 km of these large 

crude oil pipelines in Alberta.   

In comparison, the pipeline in Ontario will be about 2,000 km long.   

So here’s my estimate for the frequency of large releases for the 2000 km of converted 

pipeline in Ontario, based on Alberta data: 7 in 50 years. 

So much for frequency, what about volume? 

Note that the converted pipeline will be 3 times the average area of the 8 lines involved in 

the Alberta incidents.  

That may or may not affect the spill frequency – it’s a bit of a giant leap in size.   

But it will certainly affect the spill volume. 
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The eight large releases in Alberta had an average volume of about 1,400 m3.   

The average pipe diameter was 24”. 

The cross sectional area of a 42” pipeline is 3 times that of a 24”one, so the volume of the 

release will triple from 1,400 to 4,300 m3.   

Where did Mr. Houston’s 250 m3 estimate come from? 

A 1.5% release for 2 hours amounts to 220 m3.   

So it looks like he has assumed that 

a)  an average leak will be 1.5% full flow, and  

b)  the line will be shut down almost immediately on detection of the failure. 

Let’s look at a real life incident to see what happened.  

ONTARIO RIVERS ALLIANCE 



The ERCB report for the 20110906 event (a 20” line north of Edmonton in 2011) says that, 

after they received an indication of a leak, the operators took 8 ½ hours to decide to shut it 

down. 

To deliver the estimated 4,500 m3 in 8 ½ hours, they must have had a 33% break, so forget 

1.5%.  

The instrumentation tells the operator he has a problem.  He still has to make the shutdown 

decision.  And a shutdown costs money – lots of it. 

Look at this quote from the Investigation Report: 

“the Plains’ alarm response protocol exhibited a potential bias towards inaction”. 

Other reports indicate long delays prior to action. Even for a leak in which “action was taken 

promptly” - the 20062487 one - the release was 1,200 m3, 

In fact, it looks like the operators typically don’t believe the leak detection system until they 

get some HUMINT (that’s military speak for Human Intelligence).   

Maybe the leak detection system raises a lot of false alarms. 

If the Plains incident is anything to go by, TC’s assumptions as to size and 10 minute 

response time are extremely optimistic. 

Until I see convincing evidence otherwise, I’m sticking with my 4,300 m3 number.  
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One of the consistent themes in these incidents is the time it takes to effect a shutdown.   

Obviously, the operators don’t take action when the first indications are shown on the leak 

detection system.   

Why not?  

Are the indications kind of vague, or are there so many false alarms that the operator would 

lose his job if he responded to every one by shutting down the line?   

The latter would preclude automating the system.  

When you think about it, you reach the conclusion that a system that is based on calculating 

the tiny difference between two huge and somewhat inexact numbers is doomed to failure. 
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Then there’s the question of what happens to all the little leaks that are below the detection 

threshold.   

This one happened on the Trans Alaska Pipeline, which is a 48” above-ground installation.  

A drunk hunter drilled it with a high powered rifle.  The line was supposed to be able to take 

this kind of abuse, but it clearly didn’t. 

Due to a stroke of good luck, a surveillance helicopter spotted the leak soon after it 

happened.   

They also spotted the shooter.   

The leak was not detected by their leak detection system, but HUMINT won again. 

Of course, the EE line is fairly well protected from wayward bullets. But there are other 

causes of small leaks.   

I only show this slide to show what a “pin prick” undetectable release amounts to.   

As I understand it, such a release will continue at least until the next airborne inspection 

unless they get lucky, the hole is pointing straight up, and a responsible hunter happens to 

notice and make a call when he gets home. 

It sure looks like they need a system that detects leaks more directly, at volumes close to 

zero.  A sniffer dog running the line once a week would be better than what they’ve got now 

for low volume leaks. 
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At Gary’s suggestion, I turned my attention to TC’s own record. 

TC only has one oil pipeline – the Keystone line -  though I’m glad to report that a good bit 

of it is a converted gas line.  

In fact, it may be the only converted gas line up and running in North America right now, 

though several more are imminent. 

I try to avoid press reports, as they tend to be sensational and unsupported.   

Their stories on the Keystone line are a case in point. In fact, none of the releases on it 

have been very big so far. Well, yes, 80 m3 is getting there.  And it’s only been going a few 

years.   

For TC’s gas lines, I used 8 TSB reports dating back to 1994. 
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Here is a summary of these gas line incidents.   

They all involve either the line proposed for conversion (line 100-3), or other lines running 

adjacent to it. 

And the descriptions, as we’ll see, are pretty exciting, even without the benefit of press 

license. 
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Line #100-3 failed near Brookdale MB. 

Almost immediately, they got a number of low-confidence warnings from their expert system, 

but the first attention getter was a HUMINT report just 10 minutes after the event. 

17 minutes after the accident, they took the initial actions to do something about it. 

But it wasn’t until 2:30 after the accident that they closed the valves that actually stopped the 

fire an hour later. 

The line in question was enamel coated (10 times better than polythene wrapped), and the 

cause of failure was SCC, perhaps exacerbated by atomic hydrogen formed at the corrosion 

site due to the cathodic protection system current. 

The adjacent lines were 7.2 m apart, two swamp weights on Line 100-4 were partially 

exposed. 

OK, anything in Ontario? 
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Line #100-2 failed just north of Englehart Ontario.  According to the TSB report,  

“Escaping gas from a pipeline rupture ignited, resulting in the explosion.  A large crater 

was created and two sections of pipe broke from the system, with one section being 

ejected approximately 150 metres from the rupture site.” 

The failed line was being monitored for leaks, it was subject to an ILI program and it had 

cathodic protection. 

But it was made of the older, polystyrene-wrapped pipe. And it still will be, after line 100-3 has 

been converted.  

It failed due to SCC.  

It was controlled by a Remote Operating Centre (ROC) in Calgary, who knew nothing about 

the incident until the Englehart Fire Department gave them a call. 

“Approximately 10 metres of Line 100-3 had been exposed during the explosion”. 

That’s the one proposed for conversion. Luckily it was not damaged.  

Is there an example of one line taking out the other?   
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This incident happened in western Manitoba in 1995 – 14 years before the Englehart one.     

The location was close to a manned valve station - Station 30.   

The operator saw the fire.  In fact, he may have gotten his hair singed, because he suffered “minor 
injuries”.  He tried to execute a local ESD, but it didn’t work. 

He then tried to call the Winnipeg ROC, but the landline wouldn’t work either. 

At that point, he high tailed it for the plant gate, where he again pushed the big red ESD button, 
with similar disappointing results. 

He finally reached the ROC using a cell phone borrowed from a bystander. They couldn’t  perform 
an emergency shutdown either.   

As a result of this delay, line 100-3 exploded an hour later.   

So again, co-location was a problem.  Only in this case, they didn’t get off so lightly.  There were 6 
adjacent lines at this location.  In addition to the line 100-3 fire, one other was damaged. 

Clearly, the co-location of control and pumping equipment for multiple lines is not a good idea. 

Eventually, the ROC was able to shut down both lines from station 29, 110 km upstream, but even 
then, it took another two hours for the fire to burn out. 

Does this sound like the Keystone Kops, or what?  Was the pipeline named after them?. 

The accident took out all the communications and control equipment for the entire site.  And the 
design was not fail-safe, so the gas kept pouring in.   

What do I mean by fail-safe?  

A fundamental design characteristic of safety related systems is that any credible failure of the 
equipment needed to perform a safety action must result in a safe outcome.  

So, in this case, all valves should have closed upon loss of external commands. 

The report states that there were no standards for lateral separation of pipelines.  

Apparently, there were no requirements for fail-safe shutdown system deigns either. I hope this 
has changed in 20 years. 

Subsequent corrective action has been “Fully Satisfactory”.  Was it? 

There’s no evidence that lessons learned in Manitoba resulted in any changes at Englehart in the 
intervening 14 years.  

Was retrofitting of design changes perhaps deemed economically impractical?   
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This incident was comparatively unexciting, but it caught my attention because of it’s 

proximity both in time and location to Englehart.   

At this location, the original pipe came from a batch that had exhibited “hard spots” – a 

manufacturing defect.   

But nothing had been done about this particular section. 

They suspected corrosion problems, because the cathodic protection current had been 

behaving strangely.  

But rather than dig and investigate, they turned up the protective current, hoping to slow the 

progress of the corrosion.   

It may have done this, but it also generated Hydrogen by electrolysis.   

This stuff was bad news for the pipe chemistry.   

Finally, the straw that broke the camel’s back was a “pressure reversal” – an abnormal 

pressure excursion – associated with bringing line 100-2 back on line. 

Again, the SCADA leak detection system indicated an anomaly, but it took a call from the 

OPP before the ROC leapt into action.  

Keystone Kops, the sequel. 
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We have probably all been looking at the converted pipeline in isolation.  

But it isn't isolated.   

It's being built within 10 meters of a source of occasional explosions throughout its entire 

length. 

The adjacent gas line(s) will still have that old SCC-prone tape covering.   

Once one of then explodes, the epoxy coating on the oil line won’t help. 

The Rapid City disaster showed what happens when one gas line explodes – it can also 

take out a neighboring one.  Only, in this case, it will be a crude oil line. 

I can’t imagine what a combined gas/crude oil fire would be like. Can you? 

We really need independent assurance that this concern is addressed by the design, with 

some margin to spare. 

And part of the analysis better not be that the gas line failure will be detected and shut down 

in 10 minutes, because the Kops can’t do that. 
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The Rapids City Incident is particularly concerning because it showed how failure of one 

line can take down another. 

It also demonstrated the consequences of the design not being fail-safe.   

Here’s what it means for a design to be “fail safe”.  In this case, the equipment required to 

shut down the line would have to survive the fire. 

With a fail-safe design, all the valves might, for example, have failed closed as soon as they 

lost communication with the rest of the control system.   

The gas supply would have been cut off, and the fire would rapidly have gone out. 

I don’t have details on what caused the subsequent corrective action to be assessed “fully 

satisfactory”, but it sure did not result in any spacing changes to the adjacent lines.   

Hopefully, they now have a fail-safe design, but I’d like to hear independent confirmation of 

that by a process industry certified safety engineer. 
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In summary, here’s my assessment of the risks based on TC’s record so far. 

There will be a number of large leaks, and they may take hours to shut down. 

Both the leak prediction and leak detection technologies are not reliable. 

I have no confidence that all the risks entailed in the conversion, and in implementing 

corrective actions based on past experience have received appropriate engineering 

attention. 

The economic pressure to ignore bad news is overwhelming, and the company’s track 

record shows that it has not only been ignored but actively suppressed. 

The solution is to conduct an independent engineering analysis, with a sufficiently broad 

mandate to allow system-wide investigation of dubious areas. 
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Let’s now look at the much more serious long term effects of a dilbit spill.   

If you happen to be sitting on top of a gas line when it blows, or if you’re a TC shareholder, 

you will have a bad day, but otherwise, the consequences are minimal. 

Let’s look at a typical crude oil spill – that 4.500 m3 one in Alberta shown here. 

It covered about 75 acres.  

26 companies were involved in the cleanup, and it took up to 300 people.  
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My average spill would cover ~ 70 acres. 

The effects of such a release on wildlife and domestic water supplies would be devastating, 

and long lived. 

The heavy component of dilbit sinks more readily than conventional crude.  

That makes it more difficult to clean up.  

There is also very little that could be done if a release were to occur under the ice.  

Ontario’s lakes and rivers are ice covered for 5 or more months of the year.  
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This slide shows the pipeline route in relation to the public drinking water inlet for North 

Bay.   

Here’s the route (upper circle) and here’s the municipal water inlet in Trout Lake (lower 

circle).   

Communities along the route draw their water from watercourses or wells, both of which are 

subject to water-borne contamination. 

The impact on wildlife and fisheries, which are a First Nation food source and the basis of 

tourism and recreational hunting and fishing could be devastating.  

The proponent must bear all costs – both short and long term. 

Can you assign a dollar value to the long term degradation of the environment and loss of 

its ecosystem services? 

Given the lifetime of these pipelines, they may well outlive their proponent organization. 

We need assurance that sufficient non-public funds will be available for cleanup and 

decommissioning. 
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Here are some possibilities that should be looked at: 

Improved spill containment – double walled pipe or concrete troughs – in sensitive areas.   

The 5% wrapped pipe should be replaced with epoxy coated pipe. 

The current leak prediction and detection systems don’t look like they are up to the job.  In 

particular, the leak detection system needs to be much more reliable, and capable down to 

close to zero. 

Look into automating the shutdown, and making the design fail-safe. 

Nuclear safety systems can’t claim credit for any operator action in less than 15 minutes.  

Anything quicker must be automated. 

Operator training should be revised so it is “biased towards action”.  

A 3rd party independent agency should be tasked with ensuring corrective actions have 

been completed, and any lessons learned implemented promptly throughout the system. 

Emergency response plans, operating procedures and reports of deviations should be a 

matter of public record. 
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So I’ll leave you with my conclusions.   

And to this list, I might add “Set standards for allowable release frequency and volume.   

Assess designs present and future for ability to meet these standards.   

Track ongoing compliance.” 

 

Are they really “Pretty Good at This”? 

 

 

 

This presentation will be posted at:  http://OntarioRiversAlliance.ca/blog 

Contact:   info@OntarioRiversAlliance.ca 

 

ONTARIO RIVERS ALLIANCE 


