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ORA is a not-for-profit organization with a mission to protect, conserve and restore
Ontario river ecosystems - initially started in response to 87 proposals to build
hydroelectric facilities on several Ontario rivers, including two on the Petawawa.

ORA s also very concerned about the proposed Energy East Pipeline which would
carry tar sands crude from the Manitoba border to Quebec and points east.

This picture shows the sort of thing that concerns us. This is a spill in Burnaby BC.
Somebody dug a hole in the bridge, that pierced the pipeline below, and drenched
the area with crude oil, which then flowed into the river below.
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from AECL

= Extensive experience in the
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related control and protection
systems
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My name is Alan Hepburn.

| spent most of my working life as an engineer with AECL, where | became familiar
with the probabilistic analysis of safety risks.

| have experience in both the design and operation of safety-related systems.
However, | make no claim to being an ecologist, a civil engineer, or a metallurgist.
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Overview of Presentation

= Project overview

= Review of pipeline technology & failure causes

= Concerns about the conversion project as we know it
= Expectations based on Alberta oil pipeline data

= Expectations based on TransCanada’s track record

= Environmental Issues

= Possible mitigation measures

Note:

Will only address the pipeline conversion project itself,
not the broader issues of oil sands expansion and
consequent increase in Greenhouse Gas emissions,
though these are certainly legitimate concerns
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Hereds an outline of my presentation:
| will use existing government sources to predict the frequency and size of releases,

and compare the results with the proponentd

Then weol | |l ook at the i mpacts of <crude

improvements.
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“North Bay Shortcut” Route
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Now:
= Two parallel gas lines

= Flow can be switched from one line to the other, segment by
segment, to permit maintenance of isolated segments

After Conversion:
= Newer (~1990) 42" diameter line will be converted to crude oil
= This line will be the biggest in North American - outside Alaska
= Almost twice the capacity of Keystone XL
= All cross-connections removed
= Converted line has new pump and valve stations to handle oil
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TC owns a number of natural gas pipelines that basically follow highway 17.

Between North Bay and lroquois, there are two lines that have been in the ground
for 20 to 40 years. The proposal is to convert one of the lines to carry crude oil.

This will kill two birds with one stone:
1. Allow oil sands crude to reach east coast refineries
2. Improve ROI on underutilized gas lines
Here is the schematic of the route, showing the two parallel lines

At roughly 70 km intervals along the lines, there are cross ties, which currently
enable segments of a line to be isolated for maintenance. These cross ties have
valves enabling flow to be shut off and re-routed. There are also pumps to move
the gas along the line. Other than these facilities, the lines are buried.

At the start of the conversion process, all the cross ties will be removed and capped
off, allowing the unconverted gas line to be returned to service.

After conversion, there will be two separate parallel lines, a few metres apart, one
carrying crude oil, and the other natural gas. The converted oil line will have new
valves and pumps to handle the different material.




Water cooling

Pipeline
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= Steel pipe protected by
coating i
= Examples: Hesing
= 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
= 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

ONTARIO RIVERS ALLIANCE

Pipelines are built from steel sections about 20 m long, welded together, laid in
trenches and covered over with fill.

Steel pipes in the ground are obviously going to rust. The prime defense against
attack by corrosive agents in the soil is some kind of external coating.

The best available coating is this FBE epoxy.
The line to be converted uses 20 i 40 year old FBE coated pipe.

The unconverted gas line is mostly fabricated form older material with inferior, non-
FBE coating.

Wedbll | ook at the significance of that

An el ectrical Acat hodic protection systemo
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Petawawa Route
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Extra valve station added east of Petawawa River
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Herebds the detailed route through the Petaw
River just north of highway 17. An additional valve station will be added east of the
river to allow the river crossing section to be isolated at both ends.

That way fAonlyo about a km of the |l ine can
within that segment and get the valves closedit hat 6 s aBout 900 m

OK,lhearyouiiHer e goes Hepburn again with his m
cubic metre is about the size of a card table, and 1,000 m? is the size of two 2,000
sq foot single storey houses.




Current Project Status

* Public hearings have been going on for months

= ORA presented at recent OEB consultation

» EE has filed an application with the NEB
= Thousands of pages of information, with more to come
= Major gaps, some of which will be pointed out

= Now moving to NEB hearings

= ORA has applied for intervener status, which will fund some
professional analytical support
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The approval process for this project
public information meeting in Cobden, and became concerned enough to get the
ORA involved.

| made a presentation on behalf of ORA to the OEB in Ottawa, and now we have
applied for intervener status so we can stay involved and relay our concerns through
the upcoming NEB hearings.
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Key Questions/Concerns

How many leaks will there be?

How much oil will be released?

What will be the effects on the environment?

Can things be done better?

Does the Regulator (NEB) act in Canada’s long term best
interests?

Note:
From the proponent’s point of view, the economic imperative to
minimize changes to the existing line is overwhelming
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The obvious concern is oil releases to the environment. How often will they happen,
and how big will they be?

TC has downplayed the possibility of spills of any magnitude. They state that they
can Arealistically achieve a failure rate o

Of course, as they point out, most leaks are small.

But itds not the many smatl ds omles ftdhw@tbiag eor
those are the ones wedl |l |l ook at




Estimation of Spill Frequency

= Used data from an Alberta Government database covering pipeline spills
of all types in Alberta + incident reports

= Spills of primary concern are not those of beer-can size
= [nitially looked at spills > 10 m?
= There were 9 spills in Alberta for large crude oil pipelines over 22 years

= Only one between 10 and 100 m? and it was contained — so ignored it

Incident # @ “ | Release m® | Date Operator Nature of Failure

20110906 | 20 4500 | 4/29/2011 | Plains Girth weld failure —
Midstream | previously repaired pipe

19930314 | 24 2581 | 2/411993 Rainbow SCC and corrosion
19931263 | 24 2,232 | 71181993 | Rainbow SCC and corrosion
20062487 24 1,200 | 10/10/2006 | Rainbow SCC and fatigue

20030528 | 24 350 | 3/2/2003 Cold Lake | Joint failure
20021635 36 270 | 7/6/2002 Syncrude | Pipe failure
19910420| 16 250 31101991 | Federated | Pipe failure
19992067 | 24 150 | 91011999 | Rainbow Damage by others
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The Alberta government has a pipeline spill database that covers tens of thousands of
incidents of all types over 40 years, but | limited my analysis to crude oil pipes greater than
160 in diamet er i 2012, andwspills pigger than 1An.9 0

That left only 9.0mly one of them was between 10 and 100 m3, and was largely contained. |
chose to ignore it.

So then there were eight.

(To come up with my own estimate of failure frequency, | 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)
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Observations on Alberta Data

= Average Alberta line diameter: 24”

= 42" diameter of the converted line can deliver
three times as much material as a 24" line

* Average release: 1,400 m®

* Average recovery of spilled material: 27%

» Length of large crude oil pipeline in Alberta: ~ 5,200 km
* Pipeline in Ontario: ~ 2,000 km

Proportional estimate, for the Ontario pipeline:
One major release every 7 years

* There is no indication in the Application of what conditions will
lead to the pipeline being removed from service

= |t will presumably continue to be used until either it becomes too
unreliable or the product to be transported runs out
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Here are the average parameters for these 8 Alberta Incidents.

Proportionally, the pipeline in Ontario can be expected to experience a major
release once every 7 years.




EE places great emphasis on improvements in leak prediction technology made
possible by in-line inspectiontools-so-c al | ed #A s-imaecentygans.gBsit@/3
of the spills are attributed to causes not detectable by pigs.

Allowing for improved ILI technology, there will still be about one leak every 10
years, based on this Alberta data.

The EE Application does not mention a number of major threats implicit in the
conversion process.




