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MANDATE OF THE TSB

The Canadian Transportation Accident Investigation and Safety Board Act
provides the legal framework governing the TSB's activities. Basically, the TSB
has a mandate to advance safety in the marine, pipeline, rail, and aviation modes
of transportation by:

® conducting independent investigations and, if necessary, public inquiries
into transportation occurrences in order to make findings as to their
causes and contributing factors;

° reporting publicly on its investigations and public inquiries and on the
related findings;

° identifying safety deficiencies as evidenced by transportation occurrences;

° making recommendations designed to eliminate or reduce any such safety
deficiencies; and

° conducting special studies and special investigations on transportation

safety matters.

It is not the function of the Board to assign fault or determine civil or criminal
liability. However, the Board must not refrain from fully reporting on the causes
and contributing factors merely because fault or liability might be inferred from the
Board's findings.

INDEPENDENCE

To enable the public to have confidence in the transportation accident
investigation process, it is essential that the investigating agency be, and be seen
to be, independent and free from any conflicts of interest when it investigates
accidents, identifies safety deficiencies, and makes safety recommendations.
Independence is a key feature of the TSB. The Board

reports to Parliament through the President of the Queen's Privy Council for
Canada and is separate from other government agencies and departments. Its
independence enables it to be fully objective in arriving at its conclusions and
recommendations.
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The Transportation Safety Board of Canada (TSB) investigated this occurrence for the
purpose of advancing transportation safety.  Itis not the function of the Board to assign fault

or determine civil or criminal liability.

Commodity Pipeline Occurrence Report

Pearson International Fuel Facilities Corporation
Operated by Consolidated Aviation Services

Jet Fuel Leak, Terminal 2

Gates 78 and 80

Toronto/Lester B. Pearson International Airport
Mississauga, Ontario

19 January 1994

Report Number P94H0004

Synopsis

Jet fuel was discovered seeping onto the tarmac at Terminal 2 of the Toronto/Lester B. Pearson International Airport, Mississauga, Ontario,
on 19 January 1994.  The pressurized underground aircraft fuelling system was shut down and the leak stopped.  No fire or injuries

resulted.

The Board determined that the 254-millimetre (10-inch) pipeline in the area of the terminal developed a leak, most probably because of

surface corrosion, forcing fuel to ground level.

Ce rapport est également disponible en francais.
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FACTUAL INFORMATION

1.0  Factual Information

7.7 The Accident

At approximately 1130 eastern standard time (EST), on 19
January 1994, jet fuel was observed on the tarmac around
the

at-grade jet fuelling hydrants for gates

78 and 80 of Terminal 2 at the Toronto/Lester B. Pearson
International Airport (LBPIA) in Mississauga, Ontario.

One edge of the jet fuel leak was located approximately
15 metres (50 feet) from the Terminal 2 building.
Transport Canada's (TC) "Pearson Airport Emergency
Response” (PAER) plan was initiated by LBPIA officials. A
clean-up program was undertaken by Consolidated
Aviation Services (CAS), the fuelling system operator, to
contain the product and to render the area safe for aircraft

and passenger traffic.

At approximately 1430 EST, jet fuel was again
obvious on the tarmac in the same general area as earlier
noted. However, this time, jet fuel was found coming out
of the cracks between the slabs of concrete that make up the
tarmac.  This location is approximately 30 metres
(100 feet) from the Terminal 2 building. ~ TC's PAER plan
was initiated again.  In the interest of safety, gates 74
through
82 were shut, the aircraft traffic to these gates was
re-routed, and the general surrounding area of the tarmac
isolated with emergency barricades. It was noted that jet
fuel was finding its way underground to the outfall of the
Mimico and Etobicoke creeks.  As part of TC's PAER plan,
absorbent booms were placed on the two creeks.

It was quickly realized that a section of the LBPIA
jet fuelling system was leaking. ~ CAS found that they
could access the two manually operated emergency
isolation valves located in the area of gates 74 and 75 in
below-ground enclosures on the airport tarmac but only

close one of them.  Since the emergency isolation valve

near gate 74 would not hold because of a broken shear pin,
CAS had to isolate this section of the fuelling system by
accessing Chamber 4 to rotate the spectacle plates.  Entry
into
below-ground Chamber 4 was impossible because of pools
of frozen sludge approximately 2.7 metres (9 feet) in depth.
The sludge also prevented access to the spectacle plates
for the two 10-inch pipelines located in Chamber4.  CAS
employees unsuccessfully attempted to break the frozen

sludge with various types of equipment.

At 0001 EST, on 20 January 1994, CAS shut
down the complete fuelling system for the three terminals
in the interest of safety. ~ Atabout the same time, portable
heaters from LBPIA were brought in to melt the frozen

sludge at the access points.

Once the melted sludge was pumped out of the
two access points and the area was rendered safe for CAS
employee entry, one of the emergency valve units was
found to be inoperative for two reasons.  Firstly, the
build-up of debris and corrosion on the exterior surface of
the valve and its stem rendered proper closure of the valve
impossible.  Secondly, the shearing of the valve wheel's
shear pin made itimpossible to operate the valve. ~ The
suspected leaking section of the fuelling system was
therefore isolated by installing isolation spectacle blinds at
one end of the section on both 10-inch pipelines located in
Chamber4.  Atthe opposite end of the two suspected
leaking sections of the fuelling system, the emergency
isolation valve was completely removed from one of the
10-inch pipelines and isolation spectacle blinds were

installed on both lines to complete the isolation procedure.

At 1330 EST, on 21 January 1994, the delivery of
jet fuel to LBPIA was resumed.  During the 37.5 hours that
the fuelling system was shut down, major delays to flight
schedules resulted. ~ Some major airline companies had to
incur extra fuelling and operational costs by purchasing

additional jet fuel at other airports before arriving at LBPIA

TRANSPORTATION SAFETY BOARD



FACTUAL INFORMATION

or after departure from LBPIA with less than a full tank.

This situation arose because CAS had to use tanker trucks,
which were limited in numbers and less efficient for the
designated task, to refuel aircraft at LBPIA.  As well, CAS
stated that the fuelling system was shut down for

37.5 hours in part because of the decision to use vacuum
trucks to keep the airport open by draining 300,000 litres of
jet fuel from the system.  The defective pipe runs under
the concrete tarmac, making examination without severe

disruption to this area of the airportimpossible.
12 The Jet Fuel

Commercial airline companies in Canada use jet fuel
referred to as "JetA".  Jet A fuel has a flash point of

38 degrees Celsius and is either white or pale yellow in
colour with a petroleum odour.  Itis lighter than water
and insoluble in water.  Once released into the
environment, it may form a combustible mixture at/or
above the flash point.  Upon combustion, it will form
toxic gases.  Released material may accumulate static

charges which may cause an electrical fire.
1.3 Environmental Information

The recovery booms on the two creeks collected a quantity
of jet fuel and vacuum trucks were used to complete the
recovery process.  Environment Canada monitored the
collection and clean-up.  The amount of jet fuel which
found its way into the waterways could not be determined.
Immediately following the discovery of the jet fuel leak, TC
assumed responsibility for blocking off the storm sewer
adjacent to the occurrence area to ensure that no jet fuel
migrated to Mimico Creek or other water courses. ~ TC
installed a "pig" inflatable device in the storm sewer for this
purpose.  However, it was later determined that this pig

was both defective and incompatible with jet fuel.

1.4 The Fuelling System

TRANSPORTATION SAFETY BOARD

1.4.1 Particulars of the Pipeline

The fuelling system is owned by the Pearson International

Fuel Facilities Corporation (PIFFC) and is operated by CAS.

Construction of the fuelling system which has a
storage and a pipeline component beganin 1961.  The
fuelling system has been expanded continuously to meet
ever-increasing fuel demands from an ever-growing airport.

The pipeline
under the tarmac in the vicinity of gates
78 and 80 was installed between 1970 and 1971.  The
storage component can hold 17 million litres of jet fuel in
both
above-ground and below-ground storage tanks. ~ The
pipeline encircles each of the three airport terminals and
consists of varying pipe diameter sizes ranging from 100 to

610 millimetres.

The fuelling system is
demand-oriented, has a generally constant pressure of
1,241 kilopascals (kPa) (180 pounds per square inch (psi)),
and delivers 4 to 5.8 million litres per day. It takes
approximately 2 million litres (400,000 gallons) to fill the
pipeline fuelling system.  The delivery of jet fuel is
provided through at-grade fuelling hydrants located at each

of the 120 airport gates.

A cathodic protection system which made the
pipeline cathodic with respect to its surrounding
environment was applied to the fuelling system.  The
pipeline was coated with concrete which provided external
protection for the buried system as well as buoyancy control

for those areas with a high-water table.

142 The Access Points

The fuelling system is sectionalized by emergency valves at

25 key locations referred to as access points.  Each access
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point permits quick and easy access for CAS employees to
isolate various sections of the fuelling system during an
emergency situation, when performing general
maintenance activities, or when modifications to the
fuelling system are deemed necessary.  There are both
"wet" and "dry" access points installed on the fuelling
system.  The dry-type access point to below-ground
chambers exists at some locations on Terminals 1 and 2, in
addition to Terminal 3. The design is very recent and
includes a hand-operated, metal door opening to the
below-ground concrete enclosure.  This type has the
advantage of keeping the below-ground concrete chamber
dryatalltimes.  During an emergency situation, CAS
employees can enter within a matter of minutes, do a safety
check for dangerous substances and proceed to close
emergency valves. However, the wet-type access point to
below-ground chambers is utilized for some of the access
points on Terminals 1and 2. Based on an older design,
this type permits liquid to build up within the below-ground
enclosure. A crane is required to remove the metal plate
covering the entrance. ~ Once the metal plate is removed,
any accumulated liquids have to be removed and the
below-ground enclosure has to be decontaminated to meet

safety requirements.

143 Method of Control

In 1990, CAS invested in a Programmable Logic Control
(PLC) system which gives indications of movements of jet
fuel into the pipeline system such as product flow, product
temperature and product pressure from the tank farm into
the system.  However, the PLC system does not provide
indications of pressure, product flow and the status of
valves (open or closed) between the tank farm and the

120 airport gates.

15 Weather

At the time of the incident, the day was clear with drifting
snow, an outside temperature of minus 21.5 degrees Celsius

and winds from the southwest at 19 knots.

7.6 Product  oss

On 05 July 1994, CAS advised TC in writing that
approximately 6,000 litres of jet fuel had been lost.
However, the company's fuel balancing system was unable
to provide an estimate of the volume at the time of the

accident.

1.7 Other Information

1.7.1 Location of the Leak

In an effort to identify the cause and location of the leak,
CAS removed the remaining jet fuel in the isolated section
of the fuelling system and carried out a pressure test using
compressed air.  The initial air test did not provide any
indication of the extent, type or location of the leak.  After
several attempts by CAS to get a successful air test, none of
these air tests appeared to indicate that a problem existed.
Atthe end of these tests, the company removed one of the
10-inch pipelines that was suspected of leaking from
regular service and back-filled it with concrete, and the
second pipeline was returned to regular service in

September 1994.

1.7.2 Testing and Maintenance

CAS officials advised that they perform a monthly leak test
on the jet fuelling system.  This test consists of isolating

the pipeline systems during off-peak hours (0000 to 0500)
and observing if there is a pressure loss as measured by the

dial gauges.  CAS has not kept records of the tests nor

TRANSPORTATION SAFETY BOARD
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does it have procedures manuals or written directives to
indicate how and when such tests are to be conducted.
No CAS employees who could indicate that they had

performed leak tests were identified.

CAS officials also advised that they perform a
number of monthly safety and maintenance procedures
such as checking the condition of the fuelling hydrants.
However, during the investigation, the company could not
produce a copy of the procedures manual or written
directives to indicate when these activities were carried out.

No company records outlining these activities were

available.

Similarly, it was claimed that private contractors
have been employed to check the cathodic protection
system but such a procedure was not outlined in company
manuals or directives nor were records kept to verify such

activity.

CAS officials originally indicated that the jet
fuelling system pressure was checked every three months.
As the investigation progressed, they then advised that this
time period was every month.  However, as indicated, the

company did not keep records to support either claim.

1.7.3 Effects of Concrete Encasing and Microbial

Action

Research by the National Association of Corrosion
Engineers (NACE) has shown that the presence of concrete
on a buried pipeline can make the concreted section anodic
and as such promote corrosion. It has also been shown
that microbial action in swampy areas produces corrosion

on buried structures such as pipelines.

1.7.4 Locartion Through Terminal 2

A portion of the jet fuelling system passes through the end

section of the Terminal 2 building in the vicinity of gates 73,
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74and75. Initially, this section of pipeline was located
outside the building but, during the last expansion of the
terminal, the line was not relocated and the terminal was
builtaroundit.  The section of the airport jet fuelling
pipeline system that passed under Terminal 2 has been

drained and filled with concrete.
1.7.5 Emergency Response Procedures

During the investigation, CAS could not provide an
emergency response manual and accompanying training
programs used to prepare CAS employees for the steps to
follow when responding to an emergency situation
involving the facilities of the company. ~ Such a manual

would form an integral part of TC's PAER.

1.8 Federal Regulation of Commodity
Pipelines

Commodity pipelines used to deliver jet fuel to aircraft at
Canadian airports are under federal legislative authority.
Pursuant to the Aeronautics Act, the Parliament of Canada
gave the Minister of Transport broad responsibility with
respect to airports and associated facilities. ~ The
Aeronautics Actempowers the Governor in Council to make
regulations respecting the handling, marking, storage, and
delivery of fuel and any lubricants or chemicals used in
connection with the operations of aircraft. ~ Pursuant to
the Transportation of Dangerous Goods (TDG) Act,
commodity pipelines at airports also come within the
legislative authority of the Parliament of Canada.  The
TDG Acrapplies specifically to commodities transported by
pipeline which are not governed by the National Energy
Board (NEB) Actor a provincial law.  The 7DG Act
empowers the Governor in Council to make regulations
prescribing safety requirements and safety standards of
general or particular application.  Although these
regulations making powers exist, TC has not established any
regulations pertaining to standards, safety requirements or

specifications for the design, construction, operations,
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maintenance, abandonment, and deactivation of such

pipelines under either the Aeronautics Actor the TDG Act.

TRANSPORTATION SAFETY BOARD






ANALYSIS

i) external damage to the surface of the pipe from

2.0  Analysis

the original installation and subsequent corrosion
through the pipe wall;
2.1 Introduction
i) corrosion of the pipe surface because of

The importance of the fuelling system to the smooth and insufficient cathodic protection;

efficient operation of LBPIA cannot be overstated.

Presently, CAS provides a continuous, large volume fuelling ii) one or more faulty gaskets at one or more of the

service in all weather conditions, without the need for a at-grade jet fuelling hydrants; and

large fleet of tanker trucks.  However, this accident has

identified operational and equipment deficiencies that need iv) internal corrosion of the pipeline because of

to be addressed for the reliable and safe operation of the water and other impurities in the jet fuel.

fuel delivery system.

While the event which caused the fuelling

22 Consideration of the Facts system to leak would only become evident if the system

were exposed, the most obvious reason for the jet fuel leak

is external corrosion.  For most aging pipeline systems

221 Emergency Shut-down
(this section of the pipeline is over 22 years old), external

corrosion is an ever-increasing problem. A break in the

The primary concern identified by the investigation was the i ) ) i
protective coating or construction damage to the protective

inability of CAS, during an emergency situation, to isolate ) o i .
coating or pipeline wall will accelerate the corrosion

sections of the fuelling system in a safe and expeditious o
process.  The rate of corrosion in this case could also have

manner.  lttook the company 9.5 hours to realize that ) . . )
been increased by microbial action from swampy areas as

they could notisolate the suspected leaking section of i i ) )
well as the shift from cathodic to anodic protection because

pipeline and another 28 hours to access and complete the ) )
of the presence of concrete on the pipe surface. ~ While

isolation process.  The delay in accessing and closing the ) )
cathodic protection surveys had been

emergency valves had a significant effect on fuelling

operations which, in turn, had a major effect on aircraft )
carried out each year, they do not guarantee that the system

movements at LBPIA.  The delay also prolonged the ) )
has not been corroding between the check points.

exposure of the travelling public and the local environment

to the dangers inherent in the fuel leak.
223 Maintenance and Operations Manual

The need for a maintenance and operations manual is
paramount.  The existence of such a manual ensures a
consistent and thorough application of maintenance and

operations policies, practices and procedures.
222 The Leak
Comprehensive manuals would have addressed the

build-up of sludge in the emergency valve access points.

A number of situations could have permitted jet fuel to ) . .
The manuals would also detail regular inspection

escape from the system.  These are as follows: i ) » ) )
procedures which would have identified the inoperative

TRANSPORTATION SAFETY BOARD
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valve.  This, in turn, would have corrected the situation
that resulted in the length of the delay in isolating the

compromised section of the pipeline.

224 Emergency Response Manual

A current emergency response manual is also required.
Included with each emergency response manual are dry-run
exercises.  Such exercises permit company officials and
personnel to identify deficiencies with the company plan
and initiate and implement appropriate changes. ~ Routine
dry-run exercises would have identified the difficulty of
access to emergency valves as well as the need to clean the

access point enclosure on a regular basis.

225 Pipeline Monitoring and Control

Given the nature of the fuelling operations at LBPIA, the
volumes of jet fuel moving daily, and the need for current
and comprehensive information on pipeline activities, a
well-structured and comprehensive pipeline monitoring
and control system should be mandatory.  Presently, a
centralized computer system monitors inventory and
generates business records.  However, the system falls
short of monitoring internal operating activities of the
productin the pipeline. ~ No records have been retained.
The key to any monitoring and control system is product

pressure and the retention of records.

The present approach of using two
exterior-mounted dial gauges is inadequate. ~ Given that
between 4 and 5.8 million litres of jet fuel are moved each
day, it would seem appropriate for CAS to have product
pressure available to the control room operator.  In
addition to product pressure, the operator should be able to
monitor product flow in and out of the system, product
temperature, product density, and impurities in the jet fuel.

The monitoring and control system should have the ability
to automatically indicate to the operator when jet fuelling

service is required at any one of the 120 hydrants located at

TRANSPORTATION SAFETY BOARD

LBPIA, when to initiate jet fuel deliveries and when to
terminate these activities.  Records should be
automatically retained of these activities. ~ The operator
should be able to shut down various sections of the fuelling
system from the control panel just by instructing the

monitoring and control system to initiate a shut-down.

Technology exists to accomplish all of these
tasks.  Pipeline operation records, together with business
records, should be retained to provide a comprehensive
account for verification and historical purposes. Inherent in
any pipeline monitoring and control system is the need for
comprehensive instruction manuals and associated training

programs.

226 Leak Detection

Given the nature of the fuelling operations, a
well-structured and well-understood leak detection system
should be mandatory.  Not only did the company not
have a leak detection policy in place, it did not keep records
of any previous leak tests, and was unsure of whether the
test was performed every month or every three months.
However, the present approach of a 30-minute leak test
using two exterior-mounted dial gauges is inadequate.
Given that between 4 and 5.8 million litres of jet fuel are
moved each day, it would seem appropriate for CAS to
perform a continuous leak detection test. ~ Technology
exists to accomplish this task. ~ During

off-hours, the company could perform a more
comprehensive test for a duration of at least two hours.
Written records of all tests should be retained for
verification and historical purposes.  Incumbentin any
leak test is the need for visible inspection.  Presently,
there are 120 at-grade fuelling hydrants at LBPIA. ~ During
the proposed two-hour leak test, CAS personnel would
visually inspect all hydrants to ensure that they are not
leaking either through the hydrant valve and/or the seals.
As required, corrective action would be initiated and the

daily two-hour test
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re-started.

227 Pipeline Location

A portion of the fuelling system passes through an area
frequented by the travelling publicin Terminal 2. Since
the pipeline acts as a low point along which jet fuel
migrates, the possibility of this liquid seeping into the
Terminal 2 building is always present.  This portion of the

fuelling system should therefore be outside of the building.

228 Federal Regulations

A lack of appropriate regulations governing the commodity
pipeline jet fuelling system at LBPIA was identified. ~ Even
though regulation making powers exist, commodity
pipelines at Canadian airports remain unregulated. ~ This
accident highlights the need for consistent regulations

governing these federal facilities.

TRANSPORTATION SAFETY BOARD






CONCLUSIONS

3.0

3.1

Conclusions

Findings

The pressurized underground aircraft fuelling
system developed a leak, forcing jet fuel to

ground level.

The leak continued for 9.5 hours after which
time the entire fuelling system was shut down.
It took an additional 28 hours to isolate the leak

site and return the fuelling system to operation.

There was likely surface corrosion on a
254-millimetre (10-inch) underground pipeline

at the source of the leak.

Consolidated Aviation Services (CAS) did not
have a maintenance and operations manual
together with associated programs for its

employees.

At the time of the investigation, CAS did not have
an emergency response manual which would
have formed an integral part of Transport
Canada's Pearson Airport Emergency Response
plan or associated training programs forits

employees.

There were no relevant manuals or policy
directives for CAS staff concerning leak checks
and the company did not retain any records of

such checks.

The type and quality of the pipeline monitoring

TRANSPORTATION SAFETY BOARD
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CONCLUSIONS

8.

The type and quality of the leak detection
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A portion of the fuelling system passed through

10.

dAt the time of the accident, CAS could not
i

n
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CONCLUSIONS
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11.

There are no national standards or guidelines
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CONCLUSIONS

32 Cause

The 254-millimetre (10-inch) pipeline in the area of the
terminal developed a leak, most probably because of

surface corrosion, forcing fuel to ground level.

TRANSPORTATION SAFETY BOARD
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SAFETY ACTION

4.0  Safety Action

417 Action Taken

4.1.1 Leak Testing of the System

During the off-peak hours from 0000 to 0500, Consolidated
Aviation Services (CAS) will measure pressure loss with its
Programmable Logic Control system.  Records of the
weekly leak tests, which form part of the CAS standard
operating procedure, are kept.  All CAS tank farm
operators can and do perform these leak tests.  Once a
year, CAS will pressure-test the pipeline system as required

by Transport Canada (TC).
412 Spill Prevention and Counter Measure Plan

CAS has in place a Spill Prevention and Counter Measure
Plan which has three emergency response units; one at each
of the three LBPIA terminals. ~ The CAS emergency
response system is coordinated with the TC emergency
response system for LBPIA.  Each CAS employee is trained
to react immediately to an emergency according to
prescribed procedures.  The CAS system ties directly into
the TCsystem.  The TC Duty Manager is the designated

coordinator of all emergencies for the airport.
413 f?ﬁiergency Shut-down

Pearson International Fuel Facilities Corporation is
upgrading emergency valves and access to below-ground
chambers.  This will greatly reduce the 9.5 hours it took to
realize that the suspected leaking section of the pipeline
fuelling system could not be isolated. ~ Completion of this

projectis scheduled for mid-1995.

414 Safety Checks of the Jet Fuelling Hydrants

TRANSPORTATION SAFETY BOARD

CAS indicates that roughly 50 per cent of the jet fuelling
hydrants are used every day and are checked by the fuellers.
The balance of the jet fuelling hydrants are checked every
three months.  CAS is currently undertaking a program to

seal all jet fuelling hydrant pit bottoms to contain leaks.

4.15 Transport Canada Policy for Handling of Fuel ar

Transport Canada-Owned Airports

TC publication TP2231, entitled Policy and Standards for
the Storage, Handling and Dispensing of Aviation Fuel ar
Transport Canada Owned Airports, has been recently
revised.  TP2231 applies to all TC airports and refuelling
facilities at other Canadian airports.  TP2231 dictates the

following key requirements:

a) a maintenance management program for the

fuelling system and all associated equipment;

b) environmental management and emergency
plans;
) annual leak testing of transmission piping

associated with the hydrant distribution system;

d) continuous leak detection around each hydrant
pit;

e) annual testing of the cathodic protection system;

f) daily reconciliation of storage tank inventories.

With respect to LBPIA, TC has contracted a
consultant to conduct a site assessment including the fuel

pipeline and hydrant fuel distribution system.

This report concludes the Transportation Safety Board's
investigation into this occurrence.  Consequently, the

Board, consisting of Chairperson, John W. Stants, and
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members Zita Bruner and Hugh MacNeil, authorized the

release of this report on 10 May 71995.
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Appendix A - Glossary

CAS
EST
kPa
LBPIA
NACE
NEB
PAER
PIFFC
PLC
psi
TC
TDG Act
TSB

Consolidated Aviation Services

eastern standard time

kilopascal(s)

Toronto/Lester B. Pearson International Airport
National Association of Corrosion Engineers
National Energy Board

Pearson Airport Emergency Response

Pearson International Fuel Facilities Corporation
Programmable Logic Control

pound(s) per square inch

Transport Canada

Transportation of Dangerous Goods Act

Transportation Safety Board of Canada
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TSB OFFICES

HEAD OFFICE

HULL, QUEBEC*
Place du Centre

4" Floor

200 Promenade du Portage

Hull, Quebec

K1A 1K8

Phone (819) 994-3741

Facsimile (819) 997-2239

ENGINEERING
Engineering Laboratory
1901 Research Road
Gloucester, Ontario

K1A 1K8
Phone (613) 998-8230
24 Hours (613) 998-3425

Facsimile (613) 998-5572

*Services available in both official
languages

REGIONAL OFFICES

ST. JOHN'S, NEWFOUNDLAND
Marine

Centre Baine Johnston

10 Place Fort William

1° Floor

St. John's, Newfoundland

Al1C 1K4

Phone (709) 772-4008

Facsimile (709) 772-5806

GREATER HALIFAX, NOVA SCOTIA*

Marine

Metropolitain Place

11" Floor

99 Wyse Road
Dartmouth, Nova Scotia

B3A 4S5
Phone (902) 426-2348
24 Hours (902) 426-8043

Facsimile (902) 426-5143

MONCTON, NEW BRUNSWICK
Pipeline, Rail and Air

310 Baig Boulevard

Moncton, New Brunswick

E1E 1C8
Phone (506) 851-7141
24 Hours (506) 851-7381

Facsimile (506) 851-7467

GREATER MONTREAL, QUEBEC*
Pipeline, Rail and Air
185 Dorval Avenue

Suite 403

Dorval, Quebec

H9S 5J9

Phone (514) 633-3246
24 Hours (514) 633-3246

Facsimile (514) 633-2944

GREATER QUEBEC, QUEBEC*
Marine, Pipeline and Rail
1091 Chemin St. Louis

Room 100

Sillery, Quebec

G1S 1E2

Phone (418) 648-3576
24 Hours (418) 648-3576

Facsimile (418) 648-3656

GREATER TORONTO, ONTARIO
Marine, Pipeline, Rail and Air

23 East Wilmot Street

Richmond Hill, Ontario

L4B 1A3
Phone (905) 771-7676
24 Hours (905) 771-7676

Facsimile (905) 771-7709

PETROLIA, ONTARIO

Pipeline and Rail

4495 Petrolia Street

P.O. Box 1599

Petrolia, Ontario

NON 1RO

Phone (519) 882-3703
Facsimile (519) 882-3705

WINNIPEG, MANITOBA
Pipeline, Rail and Air
335 - 550 Century Street
Winnipeg, Manitoba

R3H 0Y1
Phone (204) 983-5991
24 Hours (204) 983-5548

Facsimile (204) 983-8026

EDMONTON, ALBERTA
Pipeline, Rail and Air
17803 - 106 A Avenue
Edmonton, Alberta

T5S 1V8
Phone (403) 495-3865
24 Hours (403) 495-3999

Facsimile (403) 495-2079

CALGARY, ALBERTA
Pipeline and Rail

Sam Livingstone Building
510 - 12" Avenue SW
Room 210, P.O. Box 222
Calgary, Alberta

T2R 0X5
Phone (403) 299-3911
24 Hours (403) 299-3912

Facsimile (403) 299-3913

GREATER VANCOUVER, BRITISH
COLUMBIA

Marine, Pipeline, Rail and Air

4 - 3071 Number Five Road
Richmond, British Columbia

V6X 2T4

Phone (604) 666-5826
24 Hours (604) 666-5826
Facsimile (604) 666-7230



