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ABSTRACT

MANAGEMENT OPTIONS FOR THE SAFE TRANSPORTATION OF
DANGEROUS GOODS THROUGH AND WITHIN THE CITY OF CALGARY

Susan R. Nishi
January, 1989

Prepared in partial fulfillment of the requirements of
the M.E.Des degree in the
Faculty of Environmental Design,
The University of Calgary

Supervisor: Dr. Don Detomasi

Issues related to the transportation of dangerous goods are
introduced. The responses to these issues,, by three levels of
government and industry are described. The concept of risk and
related subjects is described within the context of the
transportation of dangerous goods. The City of Calgary is
examined in detail and an assessment is made with respect to the
level of safety at present. An approach to the management of
risk associated with the transportation of dangerous goods is
outlined and justified for use in the City of Calgary. The
suggested options include:

- an overall assessment of Calgary's dangerous goods routes
system be performed, using the '""Hazardous Materials Routing
Method"

- a public perception survey be conducted, based on a similar one
performed in the Toronto area :
- a public awareness campaign be initiated, using several media

- the City Planning Department play an integral role in public
awareness advancement and in decision-making as regards the
transportation of dangerous goods

- a position be established within the Transportation Department
for a dangerous goods co-ordinator responsible for dangerous
goods planning ,

- training be standardized for all emergency response personnel
in Calgary

- more types of data must be collected as relates to dangerous
goods transportation

- an interdepartmental co-ordinating committee be established to
provide a forum for discussion about future development

Key Words: transportation, dangerous goods, risk, Calgary,
management :
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CHAPTER ONE

INTRODUCTION

On Saturday, November 10, 1979, almost at midnight, 250,000
lives were placed in jeopardy by the.derailment of a .train that
was transporting a variety of daﬁgerous goods through the heart
of Mississauga, Ontario. Some of the railcars overheated and
three explosions occurred within half an hour of the derailment.
One car went streaking like a missile almost a mile to the
northeast, landing in an open field. Three great fireballs were
sent into the sky, showering train car bodies as far as 2,500
feet away. Despite these spectacular events, the most dangerous
condition was thé potential release of toxié gas from a chlorine
tanker. Downwind, fire and police personnel were forced to wear
self-contained breathing apparatus. Chlorine can quickly corrode
the lungs and is fatal to humans at concentrations of 1,000 parts
" per million. It is also highly corrosive and can burn the skin.l
Lower concentrations can be very harmful and result in various
respiratory ailments. This critical situation resulted in the
evacuation of 75% of the population of Mississauga and three
large hospitals. Miraculously, there was no loss of life. Had
conditions been different, (wind movements for example),‘ﬁhe

event not only would have been serious in terms of property

1 Mr. Justice Samuel G.M. Grangé, Supreme Court of Ontario,
Commissioner, Report of the Mississauga Railway Accident Inquiry
Dec 1980, (Ottawa: Minister of Supply and Services Canada, 1981)




damage, but the possibility existed for it to be a major
catastrophe, with thousands killed or injured.2

The country breathed a sigﬁ of relief when the emergency was
over, and it realized how many lives could have been lost. No
one could imagine such an occurrence in this age, when .we rely on
government, armed with technology, tohensure our safety and
comfort. Although events of-thisimagnitude are rare, their
probability ‘is increasing and everyone should be made aware of
it.3 Since the demand for dangerous goods is increasing, there
are more vehicles involved in their transport and therefore, the
probability of accidents is also increasing.4 A "dangerous good"
is any substance that presents a risk to life, property or the
environment. This definition includes toxic chemicals, and
highly flammable or explosive products. This broad
categorization does not enable the layman to identify clearly the
simple household necessities that are dangerous goods, such as
batteries or butane lighters, and even perfume. All too 6ften,
the public thinks of "nuclear waste' when the topic of dangerous
goods arises. Though the long term hazard ﬁay be greater than a

dangerous goods accident, radioactive materials account for less

2 Alberta Disaster Services, ''Chlorine: Product Profile',
H.0.T.line, Vol.2 No.4, (Winter 84/85): 6.

3 No clear hard copy statistics are available to prove that
volumes or incidents are consistently rising in Canada. However,
numerous authorities federally and provincially have indicated
such.

4 Alberta Public Safety Services, '"Anhydrous Ammonia:
Product Profile'" , H.0.T.line, Vol 1 no 2 (February 1983): 5.



than 1% of all dangerous goods shipments in Canada.?

Increasingly, articles appear in newspapers and magazines
which indicate'that dangerous goods transportation safety may
need some improvement. In Alberta alone; such headlines as
""Trucker Dies in Overpass Infermo", "Aren't You Glad You Weren't
Involved?'" and '"Cochrane Disaster Narrowly Averted'" have
increased annually and they do not give a very optimistic
picture.b The following description recounts a loéal accident.

On August 11, 1979, at 1l6th Ave. and Deerfoot Trail N.E., a
tanker truck rolled over, spilling 32,700 litres of gasoline onto
the overpass and down onto the highway below. As the rig slid
aléng on its side, sparks ignited the fuel which instantly
resulted in a blazing inferno. The Calgary Fire Deparﬁment
arrived to confront a fireball reaching dozens of metres into the
air and streams of fire draining onto the highway below, setting
it and the surrounding boulevard on fire. The heat was so
intense that the concrete, steel and pévement of the overpass
collapsed. The roads had to be closed for days for major
structural repairs.’/ | |

It is the responsibility of government at all levels to

5 W.R. Taylor, "Transporting Hazardous Materials, Comparing
Notes With the Nuclear Industry', in A.J. Borner (Chm.),
Proceedings of The First Hazardous Materials Management
Contference of Canada'', (Wheaton, Illinois: Tower Conterence
Management Co., 1987) 194. :

6 These headlines were found in wvarious issues of the
H.0.T.line magazine issued by APSS.

7 Alberta Disaster Services, "Trucker Dies in Overpass
Inferno'", H.0.T.line, Vol.l No.2 (February, 1983): 1.
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ensure that all possible measures are taken to safeguard the
public from any harm that may result from the transport of
dangerous goods. The underlying hypothesis of this Masters
Degree Project (MDP) is that, despite the great progress that has
been made by the City of Calgary in this area, there are further
steps that should be taken to provide greater safety for the
city's citizens.

This MDP will investigate and evaluate Calgary's efforts to
reduce the incidence of, and improve the emergency response to,
dgngerous goods accidents and will ultimately suggest how these
" can be improved. The result is a set of ﬁanagement options
designed’ to reduce, either directly or indirectly, the risks
associated wi;h the transportation of dangerous goods travelling
within or passing through the city. It will be aréued that this
reduction in risk will be achieved primarily through increased
interdepartmental co-ordination and greater public awareness. In
particular, practicing responsible development planning to
prevent similar safety problems in the future, seems most
appropriate. Future development’planning would consider the flow
of dangerous: goods through the city just as seriously as it
considers engineering standards and other forms of regulation.
Further, both the planner and the community should be better
acquainted with dangerous goods and how hazardous they can be, as
well as how vital they are in our lives. Finally, the public
should be more involved in how its communities are affected by

dangerous goods. They should be educated about emergency
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response and the role of the individual in the event of
evacuation.

What is termed as ''management options' should be clarified
here. There are a number of means to improve safety in any given
situation, and many of these may attempt to achieve this through
technological advancements. These are distinctly different from
management means to improve safety, though they are not mutually
exclusive. A management approach seeks to make better use of the
resources that are immediately available, particularly human and
information resources. A technological approach seeks to improve
specific technical parameters that are imporéant in reducing the
probability or the impact of a dangerous goods accident.
Technological options are beyond the scope of this study.

The prevention or reduction of risk may involve improvements
to dangerous goods' packaging., the removal of the cause by
prohibiting th§~£ransport and/or storage of certain substances,
or the regulation of dangerous goods containers, routes and what
times they‘may be used to minimize exposure to dangerous
substances. The first example is technology-based, the second is

management-oriented and the third is a combination of the two.

Background

The increasing number of accidents that involve dangerous
goods can be attributed, in part, to the significant increase in
consumer demand for products which are dependent on dangerous -

substances for their production. It is difficult for most
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Canadians to understand how dependent we are on such products
and, in turn, on dangerous goods. J.P. Kelsall developed a

scenario which illustrates this:

You have just selected a couple ‘of thiék, juicy steaks from
the local supermarket. You drive home, park in your driveway
and, while walking toward the backyard, you deftly avoid the
collection of kids' toys strewn along the walk. The kids are
happily splashing away in their new pool and, wonder of
wonders, your eldest son has finally gotten around to
spreading the fertilizer on the lawn. Your spouse is in the
kitchen preparing the salad dressing. You fire up the
barbecue, 'slap on the steaks, grab the Sunday paper and,
finally collapse into your favorite lawn chair.

The steaks were wrapped in plastic on Styrofoam platters,
both produced using petroleum by-products. Your car is a
wealth of all kinds of other plastics and vinyls--which also
require petroleum products as feedstock in their
manufacturing process. More obvious examples are the highly-
flammable gasoline in the tank; and the brake, transmission
and wiper-washer fluids. You parked the car on an asphalt
laneway--more petroleum. Yours kids' toys were mostly
plastic. So was the lining of their new pool. Your son was
using a lawn fertilizer produced with anhydrous ammonia. The
salad dressing was made with vinegar--also known as acetic
acid. And, of course, it was a propane barbecue. Your
favorite lawn chair had plastic webbing. The newspaper?

" Well, back to chlorine, which was used in producing the
newsprint. Printer's ink is classified all by itself as a
dangerous commodity.

This scenario shows how vital dangerous goods are in our lives
and that we cannot eliminate their ﬁse. This does not preclude
the development of different methods or substitute resources to
manufacture the same products, without the ﬁse of dangerous
goods. However, such innovations may be far in the future.

Experience and accident data indicate that most dangerous

ﬂ 8 J.P. Kelsall, '"Risk Reduction and Economic Efficiency in
the Railway Industry'", in Shortreed, J. (ed.), Dangerous Goods
Movements: Proceedings of the 1984 Waterloo Workshop, ( waterloo:
University of Waterloo Press, 1985) 111-112.
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goods shipments are héndled safely. The overall national
transportation safety record for dangerous goods is quite good.9
However, accidgnts involving some commodities and types of
shipments have the potential to cause loss of life and damage to
property and the environment. Risk management strategies need to
be developed and employed to minimize or avert the potential
losses cauéed by the transportation of dangerous goods.

An "incident" is any reported occurrence or event, from a
smalf box falling off a truck, to a large scale accident.lO The
word incident is thought to be less foreboding than accident and,
thus, has been adopted by Alberta Public Saféty Services (APSS).
Similarly, such events are referred to as occurrences at the
federal level. Since February 1, 1986, Alberta legislation has
required that any such incident must be formally reportedkto
APSS. Prior to this date many incidents were left undetected, so

earlier data are considered sketchy, at best.ll

9 David Friend, 'Public Concerns and Hazardous Materials
Transportation Safety: Closing the Gap'" in Transportation
Research Board, National Research Council, Recent Advances in
Hazardous Materials Transportation Research: An International
Exchange, State of the Art Report 3, (Washington D.C.: 19386)
1%9,lg§om conference held in Lake Buena Vista, Florida on Nov 10-
13, 5.

10 A large scale accident would be one where conditions
such as the type of product(s), the volume(s), the type of
container(s) in use, the population density and other factors in
situ are such, that the resulting explosion, release of gas or
fire would result in maximum damages in terms of lives, property
and/or the environment. |

11 This comment, made by Alberta Public Safety Services, is
interesting because incident data provided by them since 1986,
indicate fewer incidents.



When incidents do occur, they are usually in areas where the
local authorities are responsible for implementing emergency
response plans. Though catastrophic events involving dangerous
goods are rare, they have the potential to dévastate communities
with minimal resources, or where .a substantial portion of their
population is at risk. What may be just an incident statistic
provincially or nationally, can be of major importance and have a
great impact-at the local level.

The following statistics for Alberta illustrate the number
of incidents which involved dangerous goods between January, 1978
and the end of April, -1988. Due to the &ownturn in the oil
industry, which still accounts for much of what is transported in
Alberta, the incident figures drop after 1982.  This is an
assumption because data are available only for incidents and not
for volumes or numbers of vehicles that transported dangerous
goods during the time period. If such data were available it
would be easy to calculate accurately whether or not accidents
have risen, relative to the number of shipmehts or volumes of
dangerous goods transported. There was a lapse in data

collection for dangerous goods incidents during 1984 and 1985.12

12 Alberta Transportation, Transportation Safety Branch,
Planning and Program Support, ''Collisions Involving Heavy Trucks
and Tractor Trailers Carrying Hazardous Loads, Alberta: 1978-
1983", Edmonton, 1985 and Alberta Public Safety Services Incident
Statistics provided for 1986, 1987 and 1988. Apparently, data
for 1984-85 is unreliable because there were no clear
responsibilities regarding data collection after Alberta
Transportation passed the duties over to APSS.

8



TABLE 1 : INCIDENTS RECORDED IN ALBERTA, 1978-1988%

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
355 457 588 432 355 278 - - - 267 307 106

* To April 30, 1988

An average of 257 of these incidents occurred in urban areas and,
over the same period, 62 people were killed in dangerous goods
transportation incidents and another 601 people were injured.l3
Studies have revealed somé shocking facts such as,
nationally, there is believed to be an 85% violation rate on the
part of dangerous goods carriers.l4 This means that only 15% of
-those vehiclés that were inspected were in complete compliance
with the Transportation of Dangerous Goods Regulations. 1In
Alberta, a series of inspections during 1986 found a compliance
rate of 69.2%.15 These two figures conflict significantly and
serve to illustrate how much variation exists in data bases and
in inspection and enforcement, at different levels of government.
It is obvious that there are a number of issues to be

resolved in the field of transportation of dangerous goods. The

13 Alberta Transportation, ibid., 4.

14 M, Matthews, '"Roundtable Discussion of Strategic Planning
for Hazardous Materials Transportation Safety', in Transportation
Research Board, op. cit., 207.

15 Rr. Wolsey, ''Transportation of Dangerous Goods: The Act
vs. The Reality, The Provincial Perspective'', from A.J. Borner
(chm), Proceedings of The First Hazardous Materials Management
Conference of Canada, (Wheaton, Illinois: Tower Contference
Management Co., 1987) 204.




City of Calgary is not exempt from these problems. In Calgary,
during 1986, there were 63 dangerous goods incidents; during
1987, there were 70 incidents and from January to the end of
April, 1988, there were 22.16 This represents an average of more
than one incident per week. Perhaps this record will. change in
the future with the implementation of the management options
suggested in the final chapter of this document.

During the oil boom years, roughly from 1970 through 1980,
the City of Calgary grew very rapidly. The population soared
from 385,000 in 1970 to 623,00 in 1982.17 (Competition for real‘
estate of all kinds was very keen and timing %as crucial in order
to be successful. The City was swamped with applications for
development and the system was clearly stressed. A peak of
21,396 building applications were approved in 1981 just prior to
the downturn in the oil industry in Calgary.l8. This led to some
poor planning decisions. Development occurred swiftly without
enough regard for minimizing the public's vulnerability tQV
dangerous goods travel or for emergency response planning
requirements in the event of a dangerous goods accident. Homes
and businesses were developed too close to roadway and rail

corridors that carried significant volumes of dangerous goods,

16 Unpublished Alberta Public Safety Service statistics, op.
cit.

17 Calgary Economic' Development Authority, Calgary in Fact:
A Profile 1987/88, (Calgary: City of Calgary, 1987) 37.

18 Unpublished documentation provided by the City of Calgary.
Planning Department Library, May 1988.
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and street patterns were designed in such a Qay that they would
hinder rather than facilitate evacuation. Equally unsafe, is the
situation where an evacuation is required and the residential
transportation network twists and turns, with cul-de-saés, few
cross streets and parking allowed on either side of the. roads.
This situation could cause massive traffic congestion, confusion
and panic which have the potential to cause injuries or loss of
life. It is unfortunate that some of these problems were not
foreseen, or apparently not considered;'in the'planning stages of
Qarious subdivisions and development projects in Calgary.

| " The City of Calgary concentrates a 1ot‘of effort and money
on limiting and mitigating the -isting problems or difficulties
concerned with dangerous goods incidents. More effort is needed,
however, to limit the possibility of situations where an incident
will have a large impact. Mgny of the suggested means to further
reduce or eliminate those problems that exist in the city are
just too costly or complicated to implement at this time,
especially when the entire province has been experiencing an
economic downturn.l9 This MDP deliberately avoids venturing into
Calgary's two most problematic areas, the east-west rail line
that passes through the Central Business District (CBD) or the
TransCanada Highway, (16th Ave. N.), which runs roughly parallel
to the rail line about one mile to the north.

‘Virtually all great Canadian cities have grown up around the

19 For example, several officials commented about schemes
that have been presented to reroute the main rail line around the
city. ‘ :

11



.railroad and Calgary is no exception. The city owes much to the
railroad but it now presents serious risks to the people who live
or work in the Central Business Diétrict‘(CBD). The major east-
west rail line through the CBD of Calgary is of great concern to
City officials and businesses alike. A Aside from a complete rail
line relocation or the technical improvement of the rail system
itself, there are no foreseeable ways to reduce further the risk
in this area. Similarly, the TransCanada Highway, which is the
main east-west roadway, is of concern due to high population
‘denéities and its proximity to the Bow River watershed which is a
source of drinking water. The difficulties in addressing either

of these major problems are beyond the scope of this MDP.

Objectives and Relevance of the MDP

The objectives of this study are first, to develop a set of
management options to make the transportation of dangerous goods
through the City of Calgary safer and, second, to suggest ways -to
minimize or avoid similar public safety probleﬁs in the future.

The prospect of a large scale accident involving dangerous
goods is very disturbing. However, Calgary must face increasing
volumes of dangerous goods traffic and the greater probability of
such an accident. To ban dangerous goods from the city entirely
is not an option because of our dependance on them. There are
mechanisms in place to positively affect the movements of
dangerous goods, but are they exhaustive? Are there instances

where we might be unreasonably trading off public safety risks

12



(lives) and money? It would be useful to determine whether
Calgary is a front runner in this aréa and/or whether it can
still benefit from further efférts to make the transportation of
dangerous goods a safer endeavour. -

The management options suggested .in the final chapter should
provide favourable results, by reducing the probability of a
dangerous goods accident or the magnitude of damage caused by
one. In boﬁh the short and the 1ong'term, it is likely that less
manpower and fewer dollars would have to be spent than estimated
for other redevelopmenf ideas aimed at incregsing public safety.
This notion of ‘'"economically balanced'"20 actions mayinot suffice
indefinitely as risks mount, but it is suitable given the

economic pressures at present. This is relevant for many cities.

20 "Economically balanced" is an approach which attempts to
set limits or values on the risks and subsequently makes economic
tradeoffs between risk reduction, changes in transportation
costs, management costs, and the ultimate value of the goods. A
second approach would be ''as safe as technically possible' which
attaches a very high wvalue to the particular risk relative to
tradeoffs such as the benefits of the movement of the actual
goods, the cost of the movement of the goods (in monetary terms),
the value of the risk and/or perceived risk, and the cost of risk
management (in monetary terms). As taken from John Shortreed,
'""Risk Management and Hazardous Goods Movements: An Overview' in
Shortreed, J. (ed.), Dangerous Goods Movements: Proceedings of
the 1984 Waterloo Workshop, (Waterloo: University of Waterloo
Press, 1985) 2.
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Methodology and Overview of Subsequent Chapters

In order to fulfill the objectives of this MDP, it was

necessary to carry out the required tasks in three phases.

Phase I - research into areas related to the transportation of
dangerous goods.

Phase II - assessmgnt‘of the Calgary situation pertaining to
local flows of dangerous goods.

Phase III - generation of management options to be applied in
Calgary.

In Phase I it was necessary to investigate the following

areas:

1. LEGAL - Legal institutions affecting the transportation of
dangerous goods in the country, the province and
the municipality. This included regulation and
enforcement of the applicable legislation and by-
laws;

2. RISK - The concept of risk and the various methods of risk

analysis and management with regard to the
transportation of dangerous goods;

3. EMERGENCY RESPONSE - Typical emergency response training
requirements and procedures as well as the information and
assistance available to Calgarians enabling them to
respond to dangerous goods incidents with the greatest
efficiency;

4. ROLES -~ Current roles and responsibilities of the various

- actors involved in the transportation of dangerous-
goods and those affected by the transportation of
dangerous goods; and

5. CITY RESPONSE - The City of Calgary's attempts to reduce the
problems it has recognized with regard to the
transportation of dangerous goods.

These areas of research cover a wide range of expertise.
For a paper of this size and nature, it would not be possible,
nor is it necessary, to possess complete knowledge of each topic
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area. The level of research has been limited to the extent
whereby the concepts are understood and the ability to use them
for the study of the Calgary situation was achieved. For a
greater understanding of the topics covered; the reader may wish
to consult the various references listed in the bibliography.

Investigation into the first three areas of research (legal,
risk and emergency response) was conducted simultaneously,
primarily through an extensive literature review. This review
included literature from Canada, the U.S. and the U.K. and
covered information from a national level down to the local
level. I also participated in a risk course‘and Qorkshop at The
Banff Centre, School of Management which brought in a number of
speakers who were well versed in risk analysis and its
application towards the management of risk.

Investigation into the fourth and fifth areas (roles and city
response) primafily involved the interviewing of various
officials. Some were involved in the transportation of dangerous
goods, through or within the City of Calgary. The interviews
- were conducted informally though there were a number of standard
questions that were asked. A limited number of officials were
interviewed because of time restrictions placed on the interview
process by the research schedule. A representative from the
following city departments was interviewed:

Planning Department; Engineering Department; Fire Department;
Transportation Department; Emergency Medical Services; and

the Calgary Police Department.
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An inspector representing Alberta Public Safety Services was also
interviewed. 1In addition, I spoke with many other officials to
gather data releyant to dangerous goods transportation in Canada,
Alberta and locally. These persons are identified in the
'""Personal Communications' section within the Bibliography..

Phase II consisted of an assessment of Calgary's performance
in its attempt to ensure maximum safety of its citizens. This
involved an-extensive literature review, some comparisonrwith
other ciﬁies, and personal interviews with the actors involved.
Although a structured dangerous goods routing analysis might have
been educational, the applicable up-to-date information and data
required have not been made available to enable me to carry this
out thoroughly.

Phase III of this MDP is the generation of management
options that will ensure greater safety of Calgarians in the
future. These options are the result of an analysis of and
thinking about the information obtained through the reéearching
énd writing of this MDP. They attempt to remedy the weaknesses
and problems revealed by the research and interviews.

The result of thése efforts is a five chapter document that
introduces the reader to the issues of dangerous éoods
transportation in general and, in particular, to the situation in
the City of Calgary. The suggested management options are
designed to assist the City to build a risk management strategy.

. The second chapter will describe the response of the various

levels of government to the problems associated with the
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transportation of dangerous goods. It will also introduce the
role of industry in the effort té maximizé public safety.‘ The
bases for this chapter were researched in Phase I.

Chapter Three describes the' concept of fisk, how it 1is
determined and how risk analysis assists in risk management. It
also describes a method for determining what routes would be
safest‘fpr the transportation of dangerous goods in any city.
The bases for this chapter were researched in Phase II.

Chapter Four is partly descriptive and details how dangerous
goodé are presently transported through Calgary, and who 1is
involved. It includes an evaluation and assessmeni of how well
Calgary has performed in response to the issues that deal witﬁ
dangerous goods. The chapter was written based on information
collected in both Phase I and II.

The final chapter contains sugges?ions which address the
problems of transportation of dangerous goods in a management
fashion. lConditions may be made safer by implementing changes to
the existing scheme of things. This chapter also contains
suggestions about how to avoid problems of the past, by planning
for the future. A concluding section provides some comments on
theltransportation of dangerous goods in general and suggests how
future research can affect the way we value our current
lifestyles. This chapter is based on the information collected

and analyses performed throughout all of the research Phases.
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CHAPTER TWO

WHAT'S HAPPENING AND WHAT'S BEING DONE ABOUT IT?

Experience énd accident data indicate that most daﬁgerous
goods are transported safely and that the overall transportation
safety record for dangerous goods is good.2l However, when
involved in transportation accidents, some commodities and types
ofhshipments have the potential to cause enormous loss of life
and/or property. Investigations into tﬁese aécidents have
established that additional safety pgecautions must be
implemented in order to minimize or avert theée losses.

Statistics from the Alberta Department of Econonic
Development indicate that_in 1983 alone, dangerous goods volumes
on the province's two major highways (Highway 2 running North-
South and Highway 1 running East-West) were approximately
3,095,000 tonnes. By 1984, this figure had risen dramatically to
7,198,142 tonnes, 77.6% of which were classified as flammable.22

It is difficult for most Canadians to fathom how dependent
we are upon products that require materials which are élassified
as dangerous goods. Three simple examples of dangerous goods
that cross our country in large volumes are chlorine, ammonia and
gasoline. Chlorine is used to purify our drinking water.

Ammonia is used to fertilize agricultural land and other plant

21 J.P. Kelsall, op. cit., 110.

22 This data was collected by a consultant for Alberta
Economic Development. The report contains sensitive data and is
not available for viewing.
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products, and, of course, gasoline fuels our automobiles. It is
clear that we cannot eliminate the use and, therefore, the
transport of dangerous goods because they have become an integral
part of our increasingly affluent society.

Dangerous goods incidents have increased dramatically in
Canada over the past 20 years.23 This is partly due to the
increaée in demand for products that depend on dangerous’
substances for their manufacture. Since the quantity of
dangerous goods being consumed has risen, there are more vehicles
ipvolved in their tramnsport. The probability of an accident
involving them is increased, but not proportionately since,
presumably, we are more aware and careful than in the past.

This chapter describes how the various levels of government
have thus far approached the problems of dangerous goods
transport within their respective jurisdictions. It also
describes the role of inﬁustry and how it has become a
significant contributor to dangerous goods safety programs.

Table 2 summarizes this information, at the end of this chapter.

The Federal Response

Legislation

The development of a federal act governing the transport of
dangerous goods was stimulated by Canada's most well known

dangerous goods accident - the 1979 derailment of a train

23 Personal communication with Don Learning, Head-Accidents,

Transport Dangerous Goods Directorate, Transport Canada, February
1988.
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carrying a variety of dangerous substances through the highly
populated City of Mississauga, Ontario. The derailment was
caused by an oyerheated bearing arrangement in the journal box
which helps to support the axles of the train car.24 The
bearings were not properly lubricated .and the increasing friction
caused the journal to burn off and the assembly could no longer
support the axle. Today, the types of bearings used on train
cars differ: -and most newer cars are equipped with a different
bearing arrangement tﬁat is less likely to overheat. Since 1979,
more hot box detectors have been installed along all of Canada's
rail lines to detect any instances where there might be a
problem.

The accident in Mississauga resulted in the evacuation of
approximately 250,000 people. The evacuation was initiated due
to the presence of chlorine tankers that had been damaged.
Exposure to chlorine is fatal at concentrations of 1,000 parts
per million (ppm) and above. Exposure for one hour at
concentrations of 40 ppm or above is considered dangerous. The
recommended working level is 0.5 ppm. It rapidly destroys the
respiratory system and is highly corrosive in the presence of
moisture and it will react with perspiraﬁion to burn the skin.25

Despite some confusion as to the assignment of duties, the
evacuation and subsequent cleanup were a success. The

municipality had recently updated their emergency contingency

24 Mr Justice Samuel G.M. Grange, op. cit., 2-6.
25 Alberta Disaster Services, 'Chlorine: A Profile", op. cit.,
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plan, and had conducted an exercise to identify the weak areas in
the plan only one week before the accident occurred. There was
no loss of life, even though the potential fisk was extremely
high due to the density of the population in the immédiate area
where the accident occurred. This was due to several factors.
At the point of the derailment, to the immediate south, only
industrial property existed, and to the north and ﬁortheast,
except on a strip of Mavis Road itself, there was a large area of
undeveioped land. The derailment occurred just a few minutes
‘before midnight so there weren't many people in the area. The
country truly did breathe a sigh of relief afterward when it
realized how many lives could have been lost. The accident
jolted government into appreciating the need for a single set of
standards to ensure nationwide consistency in dangerous goods
transportation’ and emergency response. The differing ideas and
opinions within government and industry about both of these
processes and actions had resulted in aelays or non-actions
because of the anticipated potential for confﬁsion and
disagreement within the ranks. |

The growing realizatioﬁ that the country needed to be
safeguarded against the alarming‘increase in incidents involving
dangerous gooas, led to the introduction of Bill C-18 in Canadian

Parliament. In 1980 it became The Transportation of Dangerous

Goods Act: An Act to Promote Public Safety (TDGA).26 The TDGA

26 The Transportation of Dangeréus Goods Act, 1980, S.C.
1980~-81-82-83, c.36.
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replaceg parts of the Railways Act, the Canada Shipping Act, the

Explosives Act and the Atomic Energy Control Board Act, just to

name a few of the federal regulatory Acts which were used

previously. The TDGA deals comprehensively with the subject of
dangerous goods transport. It encompasses what the other Acts
did and additional topics. It regulates the carriers and
shippers of dangerous goods, the receivers of dangerous goods,
and the manufacturers of packagings, containers and tanks into
which dangerous goods may be placed. In addition, it deals with
the import of dangerous goods, emergency reéponse issues and the
manner in which the government might recover any expenses that
result from an emergency response exercise.

The jurisdiction over general transport activities 1is
shared. The provinces have responsibiiity for transportationA
within their boundaries while interprovinciél transportation is
within the purview of the federal government.27 The only
exception to this is within the field of aeronautics, which comes
solely under federal jurisdiction.

The Transportation of Dangerous Goods Regulations (TDGR)

came into force on July 1, 1985.28 1t is the body of rules that
complements the TDGA and includes what can and cannot be done, in
terms of handling dangerous goods in Canada. A five month period

was given to industry to comply with these new regulations, i.e.,

27 p.w. Hogg, Constitutional Law of Canada, 2nd ed.,
(Toronto: Carswell, 1985). :

2? The Transportation of Dangerous Goods Act, Regulations,
S.0.R./85-.
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until December 1, 1985.‘ Though industry had been preparing for
the regulations, the limited amount of time provided for
compliance proved to be very taxing. Simple problems arose that
caused difficulties in meeting the deadline for compliance. Due
to the sudden rush for certain items, such as labels and placards
that were required on all vehicles, a bottleneck developed in
their production. Consequently, many carriers did not receive
them until after the date for compliance. In addition, more
complicated problems;unfolded, such as the incomprehensible legal
language in which the regulations were written.29 The jargon
used makes them virtually meaningless to the average person who
would have to abide by them. This latter problem is presently
being addressed at the federal level by a Special Projects

Working Group. The result will be The Transportation of

Dangerous Goods Code in loose leaf binder format with amendment

sheets to follow by subscription.30

It is understandable that the scope of application of the
regulations is very broad. They contain very specific
requirementé for such things as the classification of dangerous
goods, documentation to be carried at all times, safety markings
and placards that must be on the vehicle, and training

certificates, reporting mechanisms, and special permit

29 R.P. Beaudry, "The Reality of Compliance" in A.J. Borner
(Chm.), Proceedings of The First Hazardous Materials Management
Conference of Canada, (Wheaton, Illinois: Tower Conference
Management Co., 198/7) I91. .

30 Transport Canada, '"The Transportation of Dangerous Goods
Code', Dangerous Goods Newsletter, (November 1987): 4.
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notifications. They also include e%planations regarding
defiﬁitions, exemptions, prohibitions, special permits and
inspections. ‘The régulations continue torbe amended and parts
have not yet been completed. Parts. VI, VII, and VIII, which deal
with packaging, handling, offering and transporting, still must
be completed and additions to these sectiéns will be dealt with
in future amendment schedules. There is so much research going
on in these areas that changes are inevitable. 1In the meantime,
existing federal transport mode and commodity-specific
regulations, such as those mentioned earlier, will cover those
sections that have not been completed. |

Intraprovincial transport of dangerous goods by road is the
only mode which is not officially covered by the new TDGR. This
has permitted the Provinces to develop their own dangerous goods
.tranéportation legislation as long as any current dangerous godds
agreements are adhered to. As of July, 1986, all the Provinces
and the Territories had adopted such legislaﬁion.

Federal legislation allows for some exemptions, if certain
conditions are satisfied regarding the safety of operations.
Exemptions include such activities as pipeline transport, which

is governed by both the National .Energy Board Act and the 0il and

Gas Production and Conservation Act, and those which fall under

the sole direction or control of the National Defense Department.
Despite the exemptions permitted by the legislation, the
regulations still apply to all persons who handle, offer for

transport or transport dangerous goods from the moment that they
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leave the manufacturer or packing plant until the time they
arrive at the unloading point for ultimate use or disposal.

The TDGA sets forth important principles regarding the
implementation of the TDGR.31 1t outlines what must be contained
in the regulations and states that any proposed regulations must
be published in Part I of the Canada Gazette for comment before
they can be published in Part II, which makes them official. The
TDGA also includes such details as responsibility for charges
when a dangerous goods incident results in damages, and the
training requirements for persons handling dgngerous goods. ‘Any
handler must either be trained or be under the direct supervision
of Someone who is. There are no set training standards.
Specific training depends upon the duties that are assigned to
the employee. The onus is on the employer to ensure that the
employee has received adequate training. All carriers are
required to carry a certificate stating that they have received
training prior to handling dangerous goods.32 The Transport
Dangerous Goods Directorate has recently completed an emergency
response training video and it is now available.through Ottawg.33

Safety violations or infractions of the TDGR may result in

very severe fines and even .prison terms. The TDGA obliges

31 Linda' Hume, "Transportation of Dangerous Goods
Regulations', in A.J. Borner, op.cit., 187.

32 Personal communication with George Diebert, Senior
Inspector, Dangerous Goods Control Section, APSS, June 1987.

33 Transport Canada, '"Emergency Response Training Video", in
Dangerous Goods Newsletter, Vol.7 No.3, 8.
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persons> responsible for dangerous goods to adhere to the
stricﬁest of safety standards and to take the emergency measures
needed to reduce or mitigate property damages and/or injuries
caused by dangerous goods involved-iﬁ an accident. That is, if
someoneAis responsible for, or .owns, dangerous goods, he is
presumed guilty if an accident occurs involving them, unless he

is able to prove that he complied with the TDGA and the TDGR.3%4

Federal Actors

Both the TDGA and the TDGR were developed by the Transport
Dangerous Goods Directorate of Transport Canaaa which was
established in 1978. The Directorate:

1) amends the TDGR,

2) compiles and analyzes statistics regarding the transport of
dangerous goods in Canadé,

3) has a force of compliance inspectors that function across
Canada ensuring that the regulations are adhered to, and,

4) acts in an advisory capacity to anyone seeking information
about the transpprtation of dangerous goods in Canada.35

There are no federal compliance inspectors in the Province

of Alberta. The provincial government has assumed . the

34 For a more complete review of the TDGA and the TDGR the
reader may wish to consult '"The Transportation of Dangerous
Goods: Background Paper for Parliamentarians' by Jacques Rousseau
and/or Constitutional Law of Canada by P.W. Hogg.

35 Transport Dangerous Goods Directorate, "Highlights of Our
- Internal Organization', in Dangerous Goods -Newsletter, Vol. 6,
No. 1 (March 1986): 4-5.
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responsibility to train and employ its own inspectors at ﬁhe
provincial and municipal levels;36 The main office in Ottawa
issues frequent.bulletins thatﬂkeep government and industry up-
to-date respecting legislative amendments, ongoing research, new
innovations and other relevant information. An important part of
the Transport Dangerous Goods Directorate is the Canadian
Transport Emergency Centre (CANUTEC). It provides advice and
scientific data to those responding to emergencies involving
dangerous goods such as fires, spills, leaks or human exposure.
When an emergency call is‘received by'CANUTEC, thé Emergency
Response Advisor on duty obtains relevant information about the
emergency and recommends appropriate response action for the
protection of the public and for the stabilization and
containment of the dangerous goods involved. The advisor:
provides technical information regarding the physical, chemical,
toxicological and other properties of the products involved;
recommends remedial actions for fires, spills or leaks; provides
advice on protective clothing and first aid; and, contacts the
shipper, manufacturer or any other organization the caller
requests, or the advisor deems necessary. CANUTEC éan also
contact product specialists to provide further assistance.
Emergency Preparedness Canada (EPC) is the agency
responsible for co-ordinating emergency planning within federal
departments. EPC makes sure that all plans are current and its

regional directors provide liaison with the provincial emergency

36 Personal communication with George Diebert, June 1987.
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Planning authorities and the regional staff of federal
departments and agencies. In additionm to co-ordinating federal
plans and providing training, EPC has a general responsibility to
make Canadians more aware of the need for emergency preparedness.
- It sponsors research and conferences on the topic of emergency
response. It also administers federal plans that are designed to
help provinces and municipalities to develop their own plans, and
to train and.equip their staff. One of its main goals is to have
an adequate, uniform emergency response system across the nation.
Toward this end, the agency administers the Joint Emergency
Planning Program which contributes up to Sé million a year to
provinces to help with projects that will enhance their ability
to respond to emergencies.

The EPC runs the Canadian Emergency Preparedness College,
located on a 35 acre campus outside Arnprior near Ottawa.
Courses in Exercise Design (scenariés), Emergency Operations,
Emergency Site Management and others, are offered free of charge
to participants, chosen for the training from various parts of
the country. The college also offers seminars and workshops on
issues of interest ranging from emergency health services to the
transportation of specific dangerous goods.

In 1986 EPC managed to obtain a computer-aided exercise
design system from the U.S. Fede£a1 Emergency Management

Agency.37 It is used to run exercises at the local level, with a

37 Canadian Chemical Producers Association and WJS
Conference Group, Proceedings from Dangerous Goods Emergency
Response '86, held in Vancouver, B.C., September 14 - 18, 1986,
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minimal requirement for detailed data. The current software is
able to generate four distinct types of disaster scenario: a
nuclear power generating station accident, a severe storm, a
flood, or a train derailment involving a chemical spill. Local
authorities will be able to select, the type of exercise they wanﬁ‘
to carry out, give it some specific characteristics and then test
their own response to it, all by computer. They can test
themselves on a number of bases, such as the duration of the
response phase, the resulting damages and the overall success of

the emergency response.

The Provincial Response (Alberta)

" Legislation

In response to federal initiatives, the Province of Alberta
set out to develop its own, K legislationm in 1980. The

Transportation of Dangerous Goods Control Act (TDGCA) was

assented to in 1982 and came into force on February 1, 1986. It
aaopts the federal TDGA and the accompanying regulations that
were proclaimed in 1985, which apply to transportation by the
roadway mode.38 The TDGCA also provides for provincial
regulation of packaging, placarding of vehicles and labelling
containers, inspection procedures and documentation requirements,

and the classification of dangerous goods.

(np: Beauregard Press Ltd., 1986) 167.

38 The Transportation of Dangerous Goods Control Act, RSA
1980, Chapter T -6.5. g
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Provincial Actors

The Dangerous Goods Control Division of Alberta Public
Safety Serviceg (APSS) is the authority responsible for the
administration of the provincial act.39 1Its prime objective is
to maximize public safety without .imposing undue economic, burden
on industry.40 Roughly four times per year, the Dangerous Goods
Control Division publishes an issue of its H.0.T.line magazine in
which it informs its readers about news, events, and professional
developments in the handling, offering and transporting of
dangerous goods in Alberta. This publication provides insight
into issues of importance and also contains.informative reviews
of dangerous goods incidents within the Province.

To fulfill its mandate, the Dangerous Goods Control Division
operates two branches. The Inspection Services Branch 1is
responsible for field operations that deal with the
administration of the Dangerous Goods Control program. The
Operational Support Branch provides technical support for the
program in general. It conducts extensive research in a variety
of areas affected by legislation, assists industry, enforcement
and emergency response personnel in the interpretatiop of the
more complex aspects of the legislation, and provides or obtains

the expertise needed on specific products in the event of an

39 Alberta Public Safety Services used to be Alberta
Disaster Services prior to July 5, 1985.

40 personal communication with Ron Wolsey, Executive
Director, Operational Support, Dangerous Goods Control -Division,
APSS, Sept 1986. This objective is stipulated by the TDGA.
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accident. This branch also issues permits and processes
municipal by-laws for Ministerial approval.

In 1986/87 there were 302 on-highway inspectors (48 in the
Calgary Area) compared with 216 in the previous year.4l They are
-employed, through the Inspection Services Branch of the Dangerous
Goods Control Division, by various law enforcement agencies
within the pro&ince. They must successfully complete a training
course developed and delivered by the Dangerous Goods Training
Branch of APSS. Most inspectors have backgrounds involved with
disaster services; i.e., from fire departmen;s, the armed forces
or police services. They conduct vehicle inspections to
determine if cafriers are complying with the legislation. They
check for the placemént of safety markings, the documentation
which must acéompany the shipment and the training certificates
which must be carried by any driver who is transporting regulated
dangerous goods. If they should discover anyone violating the
legislation, they will either issue a warning, assess a fine or
press charges. During the first year after legislation was
proclaimed, non-compliance was dealt with on the basis of
educating the violator and issuing a warning. A scheduled series
of .roadside inspections were carried out across the province
between May, 1986 and April, 1987 inclusive. The information
" obtained showed that 69.2% of the vehicles transporting dangerous

goods were in compliance with the'regulations. This figure

41 R. Wolsey, '"Transportation of Dangerous Goods: The Act
vs. The Reality, The Provincial Perspective', in A.J. Borner

(chm), op. cit., 204,
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indicates a fair measure of success, though it must be noted that
most of the inspections were séheduled, which is likely why fewer
violations were found. The national compliance rate was
significantly worse at 157%, as noted earlier. If, over a périod
of time, a series of warnings are.laid on an individual carrier,
an inspector may issue a different warning indicating that the
matter'Will proceed to the courts and be dealt with at that
level. The ‘first charges were laid in February 1987, one year
after the Act came into force.42

There are five facilities inspectors in the province (two in
Calgary). They are responsible for the inséection of shippers'
facilities in an effort to ensure they satisfy standards set down
in the legislation. 1In the case of non-compliance by a shipper,
these inspectors will issue a warning and clarify how the
regulation was violated. A second offence may lead to a fine or
to criminal ‘charges. Follow-up investigations are common,
especially after a warning or a fine has been issued.

To assist industry in Alberta, the Operational'Support
Branch issued a set of Compliance Guidelines in 1986.43 Tﬁese
guidelines are written in such a way that they are much more
understandable than the actual legislation, without all the legal
jargon that makes the TDGR so complicated. They are presented in

a large binder format that can be easily updated as changes or

42 ivid, 203,

43 Alberta Public Safety Services, Dangerous Goods Control
Division, Compliance Guidelines, (Edmonton: APSS, 1986).
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additions occur. These binders are made available to anyone
interested in the legislation and especially to those involved in
dangerous goods transportation. In addition to this manual for
compliance, APSS provides a 24 hour compliance information
sefvicg through a toll free number linked to The Compliance
Information Qentre located in Edmonton. This service acts in a
manner similar to its federal equivalent, CANUTEC. Over the
period of April 1986 through March 1987, it handled 7,615
enquiries dealing with dangerous.goods.44

The Regulatory Standards and Apﬁrovals Section (a sub-
section of the Operational Support Branch); issues permits in
instances were there might be an irregularity or a special
requirement for a dangerous goods shipment. These permits are
granted only under special circumstances. This section also
helps to draft and process municipal by-laws in relation to
dangerous goods routes to ensure a measure of uniformity
throughout the province. In addition, this section serves as a
sounding board for industry, government and the public with
respect to specific requirements for compliance with the
legislation.

The Dangerous Goods Control Division also acts in an
educational and advisory capacity for the entire province. It
will provide emergency response training for local fire
departments or municipal officials and present seminars to

educate the public about such things as dangerous goods

44 g, Wolsey, op.cit., 205.
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transport, natural disaster planning and the ever-evolving
legislation that is relevant to public safety.

In the case of a severe emergency, APSS will draw upon other
sources to provide emergency service'personnel if local

authorities are overwhelmed by the' situation at hand.

The Local Response (Calgary)

Legislation

The transport of dangerous goods is a unique issue
throughout Canada. While the federal government possesses almost
all authority, save that delegated to the provinces, the
municipalities have almost all the responsibility for preventing
and dealing with disasters. The powers granted to the Provinces
by the Federal éovernment, as described earlier, enable the
Alberta government to exert considerable legal influence on
Calgary's policies. ‘The Minister responsible for APSS must
approve any changes to éhe by-law that affects dangerous goods
routes through the city. This is done so that such activities
can be overseen by a single authority and thereby exhibit some
province-ﬁide‘consistency.

The first Calgary by-law to cover the tfansportation of

dangerous goods was the Truck Routes By-law. Additions were made

to it in 1979 to incorporate vehicles travelling with dangerous
goods cargoes (See Appendix 1). It served primarily to restrict
dangerous goods movements to certain routes because this was the

most obvious change that was needed at the time. This by-law has

34



evolved and is now titled The Transportation of Dangerous Goods

By-law (See Appendix 2). The development of this by-law and the
dangerous goods routes, which are a part of it, is described in

detail in Chapter Three.

Local Actors

The Hazardous Materials Section within the Calgary Fire
Department is an immediate response control unit. This means
that, in most instances, they will arrive on-site at an accident
and have it under control within ten minutes.45 This team is
comprised of emergency personnel who are trained to contend with
incidents involving dangerous goods within the City of Calgary.

In 1986 a document, Managing Dangerous Spills#0, was published by

the City, as a reference guide for City officials detailing the
lines of communication and responsibilities in the event of a
dangerous goods aécident. The determination of clear lines of
communicatioﬁ and authority has been avoided many times in ﬁany
cities. The actors involved often refuse to admit to a level of
responsibility, higher or lower than they perceive it should
be .47 Calgary is unique in that it has formally addressed these

responsibilities by formalizing the lines of communication and

45 From answers to questions administered by mail to Al
Borgardt, April 1988.

46 The City of Calgary, Managing Dangerous Spllls, (Calgary:
City Publication, 1986).

47 From the "Workshop Discussions: Summary" sectiom, in J.
Shortreed (ed.), op. cit., 196.
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solidifying them in this document.48

'To ensure compliance with the TDGCA, 48 members of the
Calgary Police'Force are trained to inspect carriérs of and
industries involved with dangerous goods cargoes travelling
within or through Calgary. The training is provided via APSS. A
Police officer from Calgary is trained by attending courses
offered in Edmonton or Calgary and this person carries this
training and' information on to the members of the force. APSS
essentially trains the trainers only. The 48 individuals are
known as On-highway Inspectors and they investigate shipments to
confirm that they are complying with the reguiations, in terms of
documentation, placarding, vehicle maintenance and route
selection. Their job is the same as that of the provincial
inspectors who receive their training from APSS personnel. The
police play a role in emergency response as well. It is their
role to secure an accident site.and to make sure that traffic and
people can navigate around an accident safely.

The process of dangerous gobds travel and the various
responsibilities within Calgary will be described ahd critically

assessed further in Chapter Four.

Industry's Response
The goal of government is to protect the health and well-

being of Canadians and their environment. The chemical industry

48 Personal communication with Al Borgardt, Co-ordinator
Hazardous Materials Section, Calgary Fire Department, June 1987.
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recognizes this and understands that government regulation, in
combination with the self-initiated actions of industry, is
necessary to ensure a sufficiently comprehensive, timely and
orderly advance towards this goal.

The Canadian Chemical Producers' Associatioﬁ-(CCEA)
represents 90% of dangerous goods that travel through Canada.49
Accordingly, the CCPA plays the most active industry role in
assisting governments and selected organizations who deal with
issues involving the transport of dangerous goods. The CCPA has

a written Statement of Policy on Responsible Care.50 A1l company

members endorse the principles it contains. Most actions are
taken in an effort to ensure that products do not represent an
unacceptable level of risk to industry empldyeés, customeré, the
public or the environment.

Perhaps this paints a rather rosy picture. It is important
to note that this statement of industry commitment is not
formalized at the lower level (subsidiaries or associates of
members) and not all producers, shippers and transporters are
members of the association. Therefore, it provides no absolute
assurance that an individual company will exercise full
precautions when dangerous goods are being stored, transported or

disposed of. However, the industry in general, which includes

49 Vito Volterra, '"CCPA's Transportation Emergency
Assistance Plan (TEAP): Growing From Strength to Strength™, in
A.J. Borner (chm.), op.cit., 315,

50 Canadian Chemical Producers Association, Statement of
Policy on Responsible Care, (Ottawa: np, 1985).
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organizations outside of CCPA as well, recognizes that caution
and responsible action develop good public relations. This,
subsequently, should raise the chemical industry's image and

reputation in the public eye.5l

Transportation Emergency Assistance Program

In 1971 the CCPA established the Transportation Emergency
Assistance Plan (TEAP).52 1t began as an advisory and alerting
system, with six volunteer response units from industrial sites
in eastern Canada. When the advisory and alerting function was
.taken over by CANUTEC in 1979, TEAP was somewhat redundant. It
evolved into a mutual aid, on-scene response plan, which began
operations in 1983 with ten Regional Response Centres (RRC), each
equipped with a vehicle and a prescribed inventory of emergency
equipment. It has grown to include eleven well equipped RRCs
from across the nation, as of fall, 1987. TEAP has 52 member
compaﬁieé and 172 subsidiaryland assocliate companies active in
the system of RRCs. Tﬁese RRCs are situated within chemical
industry plants such as Shell Canada, DuPont Canada and Dow

Chenical Canada.

5l Canadian Occidental Petroleum Ltd. has one of the most
reputable training programs in Canada, known as ''Safe and Legal
Transportation'" or SALT. It provides training in all areas of
dangerous goods handling. :

52 M. Braet, "The TEAP Response: Sharing Knowledge and
Resources to Protect The Public and Environment', in A.J. Borner
(Chm.), Proceedings of The First Hazardous Materials Management
Conference of Canada', (Wheaton, Illinois: Tower Conference
Management Co., 1987) 216-217.
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The CCPA's strategy behind the TEAP s}stem is to work
closely with actors involved in chemical transportation safety,
whether they are government, police authorities, firefighters, or
other emergency fesponse organizations. The system was organized
to provide on-scene assistance at a dangerous goods accident site
which involved member companies' chemicals. Though not all CCPA
members are involved in TEAP, the system is set up to respond to
incidents involving any CCPA member's product. Every company
involved in TEAP must sign a legal agreement which sets out its
duties and responsibilities in general and those of the RRCs.
Tﬁis is to ensure that the company is well aware of the tasks and
responsibilities it has taken on.

In the event of a danéerous goods accident involving a CCPA
or subsidiary's product, the carrier activates the TEAP system by
informing the shipper who then notifies the. nearest RRC and a
TEAP team is sent out if necéséary. Not all accidents occur in
areas that are accessible to a TEAP team at an RRC. In those
cases TEAP will assist in an advisory capacity. through
" communication links. The TEAP team is not in charge at the scene
of an accident. Its role is to provide the on-scene commander
with techﬁical advice about specific products 1if needed, and to
assist in the containment ‘and/or control of any spill, release or

potential release resulting from the accident.
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Community Awareness and Emergency Response

To further their role in public safety and to enhance public
relations, CCPA decided to develop a Community Awareness and
Emergency Response (CAER) program, modelled after a similar
program implemented by the Chemical Manufaéturers of America in
the United States.33 The program was implemented in June, 1986
and has been well received by 30 of Canada's 200 chemical plants
to date. The program goal is community participation and to
enhance awareness of the role of the chemicai industry in today's
way of living énd‘how we can safely live with it. The program
provides interested CCPA members with a comprehensive package
that assists individual chemical plants to initiate and
ultimately implement a community awareness and emergency response
program‘focussed specifically on their community. The
responsibility for implementation of the program is placed on the
individual chemicél plant manager.

The major form of the program is a comprehensive handbook
that is divided into two main sections: community awareness and
emergency response planning.54 The community awareness section
covers public information about chemicals, media relations, how
to plan for media management prior to an emergency and how to

implement the plan in the event of an emergency. This measure of

53 Alberta Public Safety Services, '"CCPA's CAER Package",
H.0.T.line, Vol.5, No.l (Spring 1987) 3. _

54 Canadian Chemical Producer's Association and The Chemical
Manufacturer's Association, Community Awareness and Emergency
. Response Handbook, (np: np, 1986).

40



public education is wvital. It addresses the broader public
concerns with respect to chemicals and the presence of a chemical
plant near a community, such as how the  plant operates, what it
produces, what ére_the risks and why that particular community
was selected for the plant. The emergency response planning
section details the planning process, starting with preliminary
planning to the evaluation process and how to revise plans when
needed. The handbook also provides references and resource
information to assist the plant manager throughout the pfocess.

The CAER program 1is intended to ;esult in a beéter
understanding of rights, responsibilities, ﬁeeds, resources and
the mutual benefits to plant operations and to community members.
The sharing of plans and actions which will inform and protect
both the community and the cbmpany involved is definitely a
positive move on the part of industry.

In summary, considerable efforts have been made in a short
period of time by both government and industry to increase safety
in the transportation of dangerous goodé. It is a young field of
research and many changes are suspected in the future to fufther
reduce the negative impacts associated with dangerous goods.

Table 2 provides a summary of this chapter.
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[4/4

AT THE VARIOUS LEVELS OF JURISDICTION AND IN INDUSTRY

Federél

Legislation *Transportation of

Actors

Programs/
Functions

Dangerous Goods
Act, .
Nov. 1, 1980

*Transportation of °

Dangerous Goods
Regulations, -
July 1, 1985

*Transport
Dangerous Goods
Directorate
(part of Transport
Canada)

*Emergency
Preparedness
Canada

*CANUTEC,
advisory
*Development of

Federal Legislation
- and Regulation

*Emergency Response
training

*Emergency Assistance

*Co-ordinate and
review emergency
response plans
within federal
departments

Provincial
(Alberta)

*Transportation of
Dangerous Goods
Control Act,

Feb. 1, 1986 -

*Alberta Public
Safety Services,
Dangerous Goods
Control Division

*Legislation review
province-wide
*Provincial inspec-

tion and enforcement

*Compliance
Information

Local
(Calgary)

*Transportation of
Dangerous Goods
By-law,

Feb. 8,1988

*Fire Dept.,
Hazardous Mats.
Section

*Police Dept.

*Emergency Medical
Services

*All City planning
and emergency
response re:
dangerous goods
transportation

*Enforcement of
by-law

*Paramedic service

TABLE 2: SUMMARY OF THE LEGISLATION, ACTORS INVOLVED, AND FUNCTIONS

Industry

*Policy on
Responsible
Care

*Canadian-
Chemical
.Producers
Association
- and
others

*TEAP

*#CAER
and
others



CHAPTER THREE

RISK AND THE SELECTION OF DANGEROUS GOODS ROUTES

It is now necessary to acquaint the reader with the concept
of risk and the difficulties that .may develop when risk analysis
is applied to dangerous goods transportation. This information
is important because the purpose of the options developed in the
final chapter of this document is the reduction of risk and the
improvement of safety, either directly, or as in most cases,
indirectly.

This chapter will also describe the proéess of applying the
"Hazardous Materials Routing Method" as devised by thé U.S.
Department of Transportation.35 This particular method for
determining where dangerous goods rqﬁtes should be located in a
community or a city, is a three part process and a risk analysis

is one of the components of the second part.

What is Risk?

The‘Webster's New World Dictionary defines risk as '"...the
chance of injury, damage 6r loss'". This definition indicates the
two components commonly used to analyze risk; the chance of

damage and the extent of damage. The result of these two

components in a specific case scenario, defines the degree of

55 U.S. Department of Transportation, Federal Highway
Administration, Guidelines for Applying Criteria to Designate
Routes for Transporting Hazardous Materials, (Washington D.C.:
U.S. Government Printing Office, 1983).
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risk associated with that particular scenario. Symbolically,

risk can be written as;

Risk = the probability of an event ' X (multiplied by)

the potential damages associated with such an event.

This is a variant of expected value analysis and it is often
used when attempting to place a monetary value on the potential
risk of an event. It is simple to calculate the expected value
by multiplying the probability of an event's occurrence by the
dollar valué of the loss or gain, if it were to occur. 1In
reality, expected values cén be quite deceptive because dollar
values for many potential impacts are difficult to determine and
they also cannot account for individuals' attitudes toward risks.
Major problems can arise when the potential damages are very
large but the probability of the event is very slim. In such an
instance, the low probability contributes to a low exbected
value. Using expected values would obscure the fact thHat if the
event did occur, it would be catastrophic.

Though different scenarios may result in equal values of
risk by using the equation above, a low-probability, high-damage
scenario does not equate with a high-prpbability, low-damage
scenario. The equation is also unable to indicate that it
matters whether someone is exposed to a risk involuntarily or
takes a risk voluntarily, for instance, by smoking or driving a

car.
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The source of risk is the hazard involved in an action. The
degree of risk depends upon the probability of an event and the
potential loss associated with that event. Various safeguards
may be applied éo reduce the probability of the event, or to
reduce the severity of losses, should the event occur. These may
be management-oriented,.technology-based or a combination of the
two. However, no amount of effort can reduce the degree of risk
(resulting froﬁ a given hazard) to zero, in any situation unless
the activity ceases altogether.

Risk analysis36 is a systematic means of describing the.risk
that surrounds a particular potential impacf, resﬁlting from a
given event. This is an analytical process which involves two
compohents; risk estimation and risk evaluation. Risk estimation
attempts to identify the hazards, the potential outcomes, who or
what will be exposed to the hazard and the probability that
exposure to the.outcome will actually occur. Risk evaluation
places a social value on the estimated risk. The calculation of
this social value takes into account both the analytical estimate
of the risk and the public's perception of that risk.

Risk management>’/ is the course of action taken by a

community to reduce the probability of dangerous goods accidents

56 Adapted from Concord Scientific Corporation,''Consultant
Summary Report: Assessment of Risk'", Toronto Area Rail
Transportation of Dangerous Goods Task Force: Information
Package, (lToronto: December 19s/) 4.

57 Adapted from Concord Scientific Corporation,'Consultant
Summary Report: Management of Risk'", Toronto Area Rail
Transportation of Dangerous Goods Task Force: Information
Package, (Toronto: December 1987) 15.
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occurring and/or to minimize the impacts associated with
dangerous goods accidents. There are many options or techniques
to address“these two afeas.. The problem is determining what
combination of management techniques would be most effective. 1In
addition to focussing on risks to public safety, the community
must weigh economic and socio-political factors when it séeks to
achieve greater safety. The first two factors clearly address
the level of public safety and the dollar costs associated with
potential improvements. However, the socio-political factor
addresses such things as community impacts,.natural environment
impacts, emergency response preparedness and public perception,
and these are much more difficuit to incorporate.

The actions that a commuﬁityﬁtakes to minimize the impacts
can be called preparedness or measures to reduce community
vulnefability. Vulnerability can be defined as the capability of
being wounded 6r exposed to danger. It is assessed in such terms
as state of emergency preparedness, (equipment, trained-
personnel), public awareness, preparation for evacuation, (a
plan), readiness for evacuation, numbers of peréons liable to be
evacuated, and similar terms. The justification for using the
term ''preparedness' in lieu of "vulnerability" is that the word
vulnerability has negative connotations and therefore might not
find support among practitioners concerned about perception.
Conversely, ''preparedness'" is a positive term and can be
perceived as having clearer meaning.

The assessment of the preparedness of a coﬁmunity is
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exclusive of risk analysis. There is no reliable way to relate
directly the measurement of prepéredness and the effect it may
have on the degrge of risk in any given situation, because of the
human error factor that can affect preparedness during an
emergency. However, a greater measure of preparedness .can result
in a reduction of the potential damages associated with a
dangerous goods accident and, in turn, justifiably result in a
better sense ' of community security.

A model has been proposed by R.D. Scanlon and E.J.-Can:illi
that attempts to relate community preparedness and risk to arrive
at a measure of community safety.58 It is called the Community
Safety Assessment Model (CSA). The value of the CSA calculation
reflects the overall community safety situation relative to
dangerous goods transportation. Performing an assessment is
beneficial primarily because it encourages a community to
recognize the hazards it is exposed to each day and it assists in
the determination of‘wﬁat areas of emergency response need to be
improved within the community. It involves mathematical
calculations using local data régarding traffic, population,
property values, and other parameters. Appendix 3 describes this

model as taken directly from Scanlon and Cantilli.

58 R.D. Scanlon and E.J. Cantilli, '"Assessing the Risk and
Safety in the Transportation of Hazardous Materials' in
Transportation Research Board, National Research Council,
Improving Transportation of Hazardous Materials Through Risk
Assessment and Routing, Transportation Research Record 1020,
(Washington D.C.:The Transportation Research Board, 1985) 8-11.
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Risk Perception

It is clear that people accept or reject a number of risks
each day, often without'knowing much about them. Since research,
analysis and management of all risks would consume all of our
resources, society's decision-makers must select the risks to be
addressed and managed. A working definition of acceptable risk,
‘often used by decision-makers, is "a riék whose probability of
occurrence 1s so small, whose consequences are so slight, or
whose benefits are so great that a person, group, or society is
willing to take that risk.'59 However, the line that separates
acceptable from not acceptable can be a fine one, at best,
esﬁecially’when one moves from the individual toward social
consensus.

Figure 1 illustrates that a grey area exists between risks
that are acceptable, and thése'that are unacceptable, to the
public.60 Up to a certain point, increasing risks are deeﬁed
acceptable to a population because they are considered to be so
small that the expense of time and effort to reduce them would be
of little benefit. Beyond .this point, there exists a range of
risk where the population will be divided in its opinions about

how the risk should be handled. Some will feel that the risk is

59 A.P. Grima et al., Risk Management and EIA: Research
Needs and Opportunities, Background paper Lor the Canadian
Environmental Assessment Research Council, 9.

60 v, Nishi, The Management of Risk and Uncertainty for
Large Scale Interbasin Water Transfers, (Unpublished Masters
Degree Project, Faculty of Environmental Design, The University
of Calgary, 1988) 89.
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FIGURE 1 : RISK ACCEPTABILITY AND SOCIETY

As risk increases beyond some non-action threshold, the percentage of
society opposing the risk increases until a consensus (100%) is
reached and the risk is clearly unacceptable. Society's 1level of
acceptable risk 1lies somewhere between these two extremes.
.Determination of that level is political, not analytical.

clearly unacceptable
100 3 >

% of society
viewing the
risk as

unacceptable

clearly
acceptable
0 >
non-action action
threshold threshold

INCREASING RISK —m—™m8m >
’ (magnitude multiplied by probability)

Source: Nishi, V., The Management of Risk and Uncertainty For
Large Scale Interbasin Water Transfers, (Unpublished Masters
Degree Project, Faculty of Environmental De51gn, The University
of Calgary, 1988).
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acceptable while others will feel that it is not. As fisk
continues to increase, it yill reach a point where all persons
are affected and there is unanimous agreement that actions to
reduce or remove the risk must be taken. Many factors influence
decisions within the range of the grey area that falls between
these two action thresholds.

There may be instances where society views a risk as
unacceptable -despite studies that insist the risk is low related
to a particular activity. An example might be nuclear power
generation. The public still insists on the further reduction of
safety risks even though the measure of safe£y is very high and
the probability of an incident extremely low. There are also
instances where society, despite warnings about high levels of
risk, continues to engage in those activities. A very common
example would be driving a car. These two cases would not
necessarily fit fhe graph form, but both of them do fit into the
grey area where a political decision is required when deciding to
improve levels of safety.

In most countriés it has been found that the approach to a
certain risk is largely dependent on the political, social and
cultural situation at the particular time.®l Due to cultural
heritage, different societies often focus on different risks and

seek to remedy them first. Given this, researchers concede that

61 E. Vedung, '"Politically Acceptable Risk from Energy
Technologies: Some Concepts and Hypotheses" in G.T. Goodman, and
W.D. Rowe (eds.) Energy Risk Management, (London: Academic. Press,
1979) 313-321.
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the resolution of risk situations is also a social and political
process, rather than just a technical prodess, because the
individual or the group finds a risk eithér acceptable, or not
acceptable, due to ingrained perceptions. However, in general,
accidents of a higher probability,. statistically, tend to bé
addressed first to reduce the likelihood or frequency of their
occurrence. Conversely, accidents with a lower probability are
thought of so rarely that, essentially, they are considered no
threat and little or no action is taken to reducé the likelihood
of their occurrence. There are exceptions. For example, greater
safety precautions are taken to avoid airplane crashes than to
reduce the risk of death related to smoking, despite statistics
that plainly show significantly more people die due to smoking-
related diseases than in airplane accidents.02

Therefore, it is clear that peoples' perception of risk
sften does not coincide with observed levels of risk. Many
factors affect this perception, and risks are perceived to be
more serious if:
1. they have immediate rather than delayed effects

2. their impacts have a direct effect upon people rather that
through some complicated pathway

3. the hazard creates a feeling of greater fear or anxiety in the
potentially affected public

4. impacts occur simultaneously rather than more evenly:
distributed over space or time

62 Statistics provided at risk course in discussion and also
in Concord Scientific Corporation, ''"Management of Risk'',
Consultant Summary Report, (Toronto Area Rail Transportation of
Dangerous Goods Task Force: Toronto, 1987) 16.
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5. the mechanisms through which the impacts occur are poorly
understood or incomprehensible to -the public

6. the affected individual or group appears to have little power
or control over the cause of the risk

7. the potential victims are an ‘identifiable sub-group of the
population rather than a statistical victim

8. the exposure to the risk is involuntary rather than voluntary

9. the majority of the benefits of the activity go to one
identifiable group while the majority of the risks are borné by
another

10. any sjimilar adverse events ‘have recently received public
attention.63

It is understandable how concerns are aroused'and ensuing beliefs
tend to be brought about by large death tolls in a plane crash or
a natural disaster, or by association to the situation through
family or friends. The random nature and rare occurrence of
large scale accidents involving hazardous goods makes it
extremely difficult to contend Qith the management of the risks
associated with them.64

The public's perception of risk is also affected by the way
risk is presented, especially through the media, where the

average person gets such information. Journalists tend to be

63 v. Nishi, op. cit., 92.

64 p, Slovic, and B. Fischhoff, ''How Safe is Safe Enough?
Determinants of Perceived and Acceptable Risgk', in B. Fischhoff,
S. Liechtenstein, P. Slovic, S. Derby, and R. Keeney, in
Acceptable Risk, (Cambridge: Cambridge University Press, 1981)
3Y9. There 1s a great body of literature on this topic. For
further discussion regarding perceived and acceptable risk see C.
Walker, L. Gould, and E. Woodhouse (eds), Too Hot to Handle?
Social and Policy Issues in the Management of Radioactive Wastes,
(New Haven: Yale University Press, 1983).
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selective about the information they report and they often make
use of sensationalism to sell news.65 Despite thege known facts,
the public's pergeption usually reflects what is provided through
the media.66 1In contrast, the technical analyses released by
experts are often read with skepticism because they overstate the
accuracy of their work and there are invariably other experts who
" will disagree with the original analysis.

Perceived risk should not be thought of as béing more
important, or more real than, the objecti?e estimate of risk
which uses empirical information and data. But, in the. process
of evaluating risk, it must be considered to be equally
sigﬁificant and, in terms of public behaviour, perceivéd risk may

be more important than actual risk.

Risk Management Efforts in the Transportation of Dangerous Goods

The development of a risk management strategy for dealing
with the transportation of dangerous goods, at the planning and
operational levels, can be separated into three steps:67A

1. Identification - -and estimation of risks,
2. Actions for the prevention and reduction of risks, and

3. Mitigation measures to reduce vulnerability to risks.

Generally, community planners should be concerned with the

65 p, Friend, op. cit., 190.
66 D. Friend, op. cit., 189.

67 w.D. Rowe, Risk Assessment Processes for Hazardous
Materials Transportation, Report 103, Transportation Research
Board, National Cooperative Highway Research .Program, Synthesis
of Highway Practice, (Washington D.C.: Transportation Research
Board, 19383) &8-10.
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question of 'vulnerability' as it refers to a community's overall
sensitivity, given the existing level of threat and its ability
‘to cope in an emergency situation. However, planners should also
be concerned with the further reduction and/or prevention of
risks, i.e., reducing the probability. part of the risk equation,
in addition to community-related coping measures.

These three major steps toward the development of a risk
management strategy will be explained and discussed in the
followiﬁg three sections.

’

Identification and Estimation of Risks

Considerable effort has been expended to provide a means: of
identifying and classifying dangerous cargoes. Nine classes have
been formally identified in Canada and are listed in Table 3.
The criteria that are used for classifying a dangerous good must
take into consideration the level of hazard presented by the
commodity itself, not the actual risk of it being shipped. This
means that for the purpose of risk management, some way is needed
to estimate the relative level of hazard of a specific substance
and its potential for accidents during shipment.

The relative level of hazard is a simplified way of ranking
different substances by their inherent hazardous proportions and
characteristics without taking into account other situational
risk parameters such as type of vehicle, traffic volumes, the
type of traffic (highway, residential or cenéral business

district), route, and demographic or geographic patterns. Any
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Source: Alberta Disaster Services, "How Much Do You Know About
the Dangerous Goods You Ship?", In H.0.T.line, vol.2 no. 3 (Fall

1984) 6.

TABLE 3 :

THE CLASSES OF DANGEROUS GOODS

Classes and Divisions of Dangerous Goods

Class Division Characteristics of Dangerous Good
i
Explosives 1.1 | A substance or article with a mass explosion hazard
1.2 | A substance or article with a severe fragment projection hazard, but not a mass
explosion hazard
1.3 | A substance or article which has a mass fire hazard along with a minor blast
hazard and/or a minor projection hazard, but does not have a mass explosion
hazard
1.4 | A substance or article which presents no significant hazard — explosion effects
are localized to immediate surroundings
1.5 | A very insensitive substance which nevertheless has a mass explosion hazard like
those substances in Class 1.1
2
Gases 2.1 { A flammable gas which is easily ignited and burns
2.2 | A non-flammable, non-toxic gas
2.3 | A poisonous gas which is harmful to living beings through inhalation, swallowing
or contact with skin
2.4 | A corrosive gas harmful to living beings through corrosion of the tissue of the
respiratory tract upon inhalation or swallowing
3
Flammable Liquids 3.1 | A flammable liquid with a closed-cup flash point of less than -18°C
3.2 | A flammable liquid with a closed-cup flash point between -18°C and 23°C
3.3 | A flammable liquid with a closed-cup flash point between 23°C and 37.8°C (23°C
and 61°C for international shipments)
4
Flammable Solids, 4.1 | A flammable solid which is readily combustible and burns vigorously and
Spontaneously Combustible persistently, or which may cause or contribute to fire through friction or from
Substances, Flammable-When- heat retained from manufacturing or processing
Wet Substances 4.2 | A spomaneously combustible substance liable to spontaneous heating under
normal conditions of transport — i.e., by heating up, upon contact with air, to
the point where it begins to burn
4.3 | A dangerous-when-wet substance which emits flammable gas or becomes
spontaneously combustible when it comes into contact with water or water vapor
5
Oxidizers, Organic Peroxides 5.1 | An oxidizer which is not necessarily combustible but which, generally by yielding
oxygen, may cause or contribute to the combustion of other material
5.2 | An organic peroxide, a strong oxidizing agent which releases oxygen very readily
and may be liable to explosive decomposition, or sensitive to heat, shock and/or
friction (substances which contain the bivalent *‘-0-0-"" molecular structure)
6
Poisonous and 6.1 | A poisonous substance
Infectious Substances 6.2 | An infectious substance
7
Radioactive Materials * | Radioactive materials within the meaning of the Atomic Energy Control Act.
8 E
Corrosive Substances * | Both acid and alkaline materjals are included in class 8.
Miscellaneous 9.1 ] A substance or product presenting dangers sufficient to warrant regulation in
Dangerous Goods transport but which cannot be ascribed to any other class
9.2 | An environmentally hazardous substance that cannot be ascribed to any other
class .
9.3 | A dangerous waste that cannot be ascribed to any other class

* No divisions are assigned to these classes.
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community can do this by identifying what dangerous goods are
most prevalent in their vicinity and reviewing their
characteristics,.as listed in Table 3. 1In addition, any Canadian
community can obtain detailed information about specific
7dangerous goods by contacﬁing the: CANUTEC centre in Ottawa. In
Alberta, APSS is equally competent as an information source.

The identification of community risks is one of the.most
difficult tasks that must be accomplished in the pursuit of
greater.public safety. It must encompass the identification of
any dangerous goods fhat may be produced, received, stored in, or -
transported through the community. Since there are thousands of
dangerous goods, many routes and several different transport
modes, let alone the storage of products in private homes,
gafages and small businésses, a complete identification is
impossible. Once particular goods have been identified, the
possible exposure of populations within the affected
neighbourhoods or near to transportation routes, must be
addressed. The type and extent of a threat, the geographic and
demographic patterns, and the mode of transport, are examples of

the variables that must be considered.

Actions for the Prevention and Reduction of Risks

To prevent or reduce a risk, there must be a decrease in

either the probability of the event, the severity of the event,
or both. VThe actions which may ‘be taken to achieve this may be

technology-based or they may be management-oriented. Prevention
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or reduction of risks may involve improvéments to vehicle design
and storage facilities, the removal of the cause by prohibiting
the transport gnd storage of certain substances (in extreme
cases), or the regulation of traffic flow to minimize exposure to
dangerous substances. The first example is technology-based, the
second is management-oriented and the third is a combination of
the two.

' The regulation of the flow of dangerous goods as a means to
reduce risk, is not a new concept. For many years, explosive and
flammable materials have been restricted from tunnels and other
similar corridors. The objective is to minimize exposure to
vulnerable facilities and large or captive populations. The
solution is not a simple one, since rerouting vehicles méy
increase travel distances over lower grade routes, and thus
increase costs. Ih these instances, local or provincial
authorities may have to conflict with the '"unburdened commerce"
requirement that is stipulated at the federal level. The
rerouting of dangerous goods routes must include risk estimation
and evaluation for alternative routes.

Other attempts to reduce risk include technical packaging
design standards (which are set at the federal level), vehicle
load restrictions, time of day travel restrictions, reduced speed
limits and the availability of a detailed information system
about aangerous goods, provided by the federal government and/or

the provincial government in Alberta.
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Mitigation Measures to Reduce Community Vulnerability to Risks

In the event that an accident occurs, communities must have
the means to deal with it, such as being able to extinguish fires
or contain toxic chemicals. During:these periods, evacuation
procedures or measures to prevent- health problems, can mitigate
the effects of the accident on the population. The ability of a
community to implement mitigation strategies depends on the
community's ability to respond to accidents, to take
knowledgeable action and td control the movement of its
population. This ability, in turn, depends on the resources and
trained personnel available.

| Considerable effort has been spent on these concerns by
federal and provincial authorities, industry, academia, municipal
authorities and communities themselves. These efforts provide
the basis for the development of useful methods to assist
- communities to determine how well they could cope in an emergency
situation involving the release of dangerous goods.

Means to mitigate the consequences of traffic accidents are
applied throughout the transportation industry. Thermal and
tank-head protection for railroad tank cars and low-centre-of-
gravity designs for tanker trucks are examples of design aids.
In situations where an accident occurs, these containers are less
likely to sustain damage that would result in the release of a
dangerous product. Regulations for these designs are under the
purview of Transport Canada for all forms of transportation.

Storage facility design is a different matter because these
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designs depend on local and provincial buiiding, fire and safety
codes and may, of necessity, be of local concern where codes do
not exist or are improperly enforced.

Emergency preparedness is a major approach in minimizing
community vulnerability. All federal agencies that deal with the
transportation of dangerous goodé, for example, Environment or
Energy and Natural Resources, may provide varying levels of
assistance to mitigate accidents after they occur. However, in
all cases, the responsibility for and co-ordination of emergency
response activities rests on the local aﬁthorities, elected and
appointed officials, police, fire, public wofks and others. The
local authorities are responsible for the implementation of the
emergency response plans that are developed.

The maiﬁ problem facing a commﬁnity is determining its needs
for emergency response and then  training personnel to deal with
dangerous goods accidents. The scope of the problem, the need
for éemergency respoﬁse, and éhe means.for obtaininé resources for
planning must be determined by the local authorities. -In many
cases, resources and training are co-ordinated and shared at the
regional and provincial levels. In Alberta, Alberta Public
Safety Services makes training available in emergency response
planning and related activities through seminars and courses.

In addition to emergency response, a community must have a
legal authority responsible for inspection and enforcement of any

regulations they establish for their community.
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Problems Associated with Risk Determination

for the Transportation of Dangerous Goods

As stated in the introduction to this chapter, a risk
analysis is a two part process; the estimation of a risk and the
evaluation of that estimated risk. Acknowledging that there are
limitations to a risk analysis is important because of the wide
range of uncertainty that is involved in the judgements and
measurements ‘that are made, particularly in the evaluation stage.
The transportation of dangerous goods pfesents a variety of
problems in the attempt to determine levels 6? risk.

-An examination of the potential consequences of a dangerous
goods accident provides some insight into the difficulties of
estimating and evaluating risks associated with the
transportation of dangerous goods. The first obvious consequence
is that of human injury or death. This is probably the most
significant problem in the calculation of risk. To assign a
certain dollar value to human life or suffering is virtually
impossible, yét such a value is essential in calculating the
complete costs of an accident. Since people rarely will pay the
additional cost for added safety features, when purchasing an
automobile for example, it might be justifiable to say that the
public's perception of the monetary value of their own life or
suffering, is not infinite. However; measures of this wvalue are
made all the time in the form of life insurance policies, in the
case of death and through the calculation of loss of potential

earnings, in the case of disability.
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The most common valuation of human 1life is based on human
capital theory.68 People enhance their capabilities as producers
" and contributorg to society as well as their capabilities as
consumers, when they invest in themselves through activities that
influence their future monetary and psychic incomes. They do
this through education, health and financial investment. It
follows then, that a person would be "worth more' if he/she has
extensive education, excellent health and sound financial
investments. Given adequate data regarding lifetime earnings,
participation rates in the labour force, mortality rates, among
other things, it is possible to estimate.the value of the
expected future earnings of individuals in any age group. In the
case of injury resulting in partial or complete disability, the
individual's stream of future earnings represents his human
capital wvalue. Those earnings are then discounted to convert
their wvalue into present value terms. This means that the value
at the present time of future earnings is less than similar
earnings now. Various adjustments are made for mortal%ty rates,
expected growth in real earnings through time and various periods

of likely unémployment.69 Despite these calculations, there is

68 g.H. Mooney, The Valuation of Human Life, (London:
MacMillan Press Ltd., 1977) 30-56.

69 There are a number of criticisms of this method of
valuing human life and others, which are discussed in Chapter 2,
""The Value of Life and Safety Improvement: a Survey' in The Value
of Life: An Economic Analysis by M.W. Jones-Lee. There are many
complicated considerations to be included in life-saving
decision-making. G.H. Mooney's book, The Valuation of Human Life,
provides a good review of them and also supplies information and
references on the theories upon which many decisions are made.

61




no widely accepted manner of estimating thelhuman/social costs
such as pain and suffering or loss of livelihood, associated with
accidents.”’0 |

A second cdnsequence is the loss or damage to property, be
it equipment, cargoes, private or public lands, personal goods or
other things. Most of these items can be described and measured
financially and, therefore, a value can be assigned to the loss.

Another consequence is damage to the environment. Accidents
may result in the loss of wildlife habitat, water contamination,
decreased animal populations or the eradication of plant speéies.
All of these losses are significant, many are quantifiable but
hard to express in monetary terms.

Some accidents may result in socio-political costs even
though they may not incur other costs. For instance, an industry
or company may develop a bad name due to adverse publicity
provided by the media (which may or may not be justified). The
industry may have to bear political pressures to adjust their
operating procedures or to relocate. Consumers might refuse to
deal with the firm and individuals might take legal action for
potential damages. All of these costs will inevitably affect the
industry's profitability and result in financial costs that may
far outweigh the costs directly associated with an accident.’l

Any accident may affect the public's perception of the risk

involved in dangerous goods transportation and this could have

70 M. Matthews, op.cit., 5.
71 ibid.
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socio-political implications as well. The public is more willing
to accept risks with which it is familiar or which it chooses to
take, than those which are uncertain or forced upon it.72  This
is evident for such risks as smoking or driving a car, for
example. These activities pose risks. which have been made clear
to the public through various means, yet many people continue to
do both. On the other hand, the risks of nuclear power are
unfamiliar and many people request complete safety even though
the probability of death or injury is much lower than that from
smoking or driving a car.

There are a number of problems associated with the
coﬁsequences just described. One, which is exclusive to
accidents involving dangerous goods, is that different types of
dahgerous goods present widely different hazards.’3 The dangers
resulting from an accident involving a combustible liquid are
different from those resulting from a release of poisonous gas.
The hazards presented by radioactive materials would be different
again. These different hazards require the calculation of risk
based on commodity or class type in which hazard severity can be
rated. So, it is often necessary to conduct a series of risk
analyses for each similar condition where only the commodity type
changes.

Another problem involves the calculation of risk as

influenced by the type of container. Containers of different

72 ibid.
73 ibid.
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sizes and construction can be expected to have different
probabilities of failure. Smaller containers can be exﬁected to
release less product than larger ones. The consequences of a
spill could, therefore, be less severe with smaller containers
(all other things being equal). The probability and consequences
of a spill might be modified when the container types change. It
is very possible that a certain container type or size may be
chosen to reduce the probability of an occurrence but not the
severity of the consequences. For example, a larger container
may be used resulting in fewer containers on the road, which
reduces the probability of an accident. Yet, should that carrier
have an accident, the potential amount of product released is
much greater and the severity of damages, increased many times.’4

Container type also affects transpbrtation costs because the
selection of one container over another may preclude economies of
scale.’5 The cost implications of container choice are an
important factor in the cost of practicing safety. More vehicles
carrying smaller loads are more costly due to the cost of the
vehicle and its maintenance, as well as the hiring of drivers for
them.

The current state ofia data base can result in further
difficulties when trying to determine risks. The reporting of
dangerous goods transportatioh accidents became mandatory in 1985

with the proclamation of the TDGA. Data cbllected'prior to this

74 ibid, 6.
75 ibid.
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were gathered from whatever sources were available, including
newspaper articles, reports from television and radio newscasts
and reports filed from the accident scene by the people involved
or by those who responded to the accident.’® Since these
historic data are incomplete, the .relative frequency approsach to
assigning probabilities is weakened. It could lead to a bias in
estimations of risk due to unrealistic probabilities assigned’to
the occurrence of an event. This bias could swing in either
direction, depending on the motives or assumptions of the
estimator.

“Many of these problems can be overcome tﬁrough analyses that
consider the worst possible accident scenario, based on an
understanding of the engineering aspects of the transportation
system or of the loading/unloading areas of the manufacturing
plant and terminals involved. -Such an approach, while able to
determine the requirements for safety procedures, is not able to
evaluate risk accurately and could result in 'everywhere'' being
off limits to dangerous goods travel.’7

To estimate accurately the risk due to an accident during
the transportation of dangerous goods, it is helpful to
understand where in the transportation network and at what stage
during the transportation process,'accidents generally occur.
For example, accidents at the loading or unloading stage are

different from those that may occur during transit. At the

76 ibid.
77 ibid.
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loading dock it is relatively easy to provide for emergencies
because’the environment is static. These provisions include
containment areas for spilled materials, medical supplies, fire-
~ fighting equipment and other materials. ~In contrast, accidents
that occur during transit might.be‘expected to -have very
different cost implications. It .is far too difficult to provide
such things as containment areas or fire-fighting equipment due
to the unlimited number of potential accident sites. The
accident may occur near populated or environmentally sensitive
areas, or it may not.

Further research is needed to understand where accidents are
most common and where they are not. This work could take the
form of engineering studies or more in-depth statistical analysis
of historical data. However, undertaking a statistical study
would have to wait until sufficienfly detailed and representative
data were made available. Such data do not yet exist in Canada
because legislation has not been in effect for very long.

Another limitation that makes the determination of risk
difficult is the shortage of transportation of dangerou§ goods
data regarding mode of travel, (rdad, rail, air, pipeline,
marine), distances travelled, routes travelled and the specific
goods being transporfed.78 These types of data would provide.
information on the exposure of different parts of the country to
potential accidents. They would also help to determine where the

accidents are likely to occur and would assist in putting the

78 ibid, 7.
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number of actual accidents into perspective. This information
would be particularly useful if mandatory route changes were
imposed. It wogld then be possible to estimate more completely
what the socio-economic impacts of the change would be and to
determine if, in fact, the risk were lowered significantly.

The measurement of a risk, or at least the probability of an
event, can be extremely difficult, especially for rare events or
those that have never happened because data do not exist. This
means that models of risk, such as regression or network
distribution, will have to be used to establish a surrogate
criterion./9 This surrogate is a parameter that can be measured
in terms of both performance and compliance, i.e.,it can estimate
what the risk is and thus be used to test the risk reduction
measures in place. (In effect, it estimates the probability part
of the risk equation.) The ‘model becomes the vehicle for
converting surrogate performance into risk performance. Depending -
on the quality of the data available, these models can be good
estimators of actual risk, but it must be understood that the
actual relationship the model yields cannot be established

empirically. Risk analysis models will be discussed next.

Risk Analysis Models

Risk can be forecasted by applying mathematical models that

-

historically relate the risk of accidents to some observable

parameter in operational output such as number of accidents per

79 Ww.D. Rowe, op. cit., 11-12.
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tonne-kilometres of cargo transported, or number of shipments
made, or other variables.80 Yet, there is no single measure of
risk becausg each of the variables used to forecast the number of
accidents is likely to produce a different end figure. Each type
of measure will tend to favour - a certain kind of operator,
depending on where in the transportation system accidents most

frequently occur and the nature of a company's operations.8l

Probabilistic Models

The definition for risk referred to earlier, essentially
forms a probabilistic model.82 These sorts of models use the
coﬂditional probability of an accident and the magnitude of its
consequences as the two parameters. These models differ in how
they combine the two parameters to arrive at risk estimates, the
level of detail for data, and the methods for obtaining the data
and the model parameters.

To calculate the risk, some‘models start with the shipment
of a ‘certain material by a specific mode over a set route or
distance. In each case the expected risk value is found by
developing estimates of the likelihood of an accident and the
magnitude of consequences. Each individual expected risk is then

aggregated over all paths, modes, vehicle types, cargos etc. in

80 M. Matthews, op. cit., 7.
8l Marjorie Mathews, "A Discussion of Risk Assessmert As

Applied to Dangerous Goods Transportation', (Ottawa:. Transport
Canada, 1984) 7.

82 W.D. Rowe, op. cit., 11-12,.
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order to obtain an estimate of absolute expected risk.83 This is
an example of a bottom-up approach whereby one goes from the
smallest risk component, and then aggregates it upward, to an
overall risk. Some models start with higher levels of detail in
aggregated data in order to obtain. their expected risk wvalues.

Some models use fault-tree analysis to develop
probabilities. Others use average accident rates by mode and
vehicle. Dispersion models for population exposure and
simulations to determine spill behaviours are approaches that
have been tried to estimate the magnitude of conséquences.

The reason for using a bottom-up "approach is to develop an
absolute risk estimate for a particular route or series of
routes. However, this kind of an approach often leads to a
multiplicative buildup of errors and also is unable to contend

with the uncertainties of rare events.

Regression Models

Regression models attempt to use measurable‘parémeters to
"develop a value for the probability of an accident per million
kilometers (or some other similar probabilistic form) for a
specific type of vehicle. Such parameters might include average
daily traffic, number of heavy volume areas, number of signals,
type of route, or road or rail maintenance condition. The

probability is then combined with an evaluation of the

83 ibid, 8. Absolute expected risk is a determination of
the probability of occurrence of specified consequences based on
measured data or models. :
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consequence by determining the population density at risk.

These kinds of methods are route specific because the data
come from specific routes that are usually independent of the
type of cargo. Though regression equations use actual data,
constants for équations,are either set arbitrarily .or are
correlated with actual conditions and the accident history for
the specific route. Although this éecond approach seems to be
the most appropriate to determine the average number of accidents
expected over a given route, it does not properly account for the
impact of the consequences of an accident.

"Regression models seem more abplicable té determine the risk
of specific shipments over alternative. routes rather than for use
by communities to estimate overall risk or speéific risk
probiems. This approach may provide guidance on alternative

route selection.

Network/Distribution Models

These types of models are based on the development of a
‘network of routes and transportation links with particular
characteristics. Using historic data from across the country,
accident rates for different links and travel modeé are
determined. Since this data is taken from national data bases,
theée models essentially assess either national or regional risks
for a given mode and, in some cases, by class of commodity.

The shortest path matrix is an example of a distribution

model which is based on a risk/cost weight, where the weighting
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is based on the product of conditional probability and
consequence .84 These models are similar to probabilistic models
and are a form of sensitivity analysis. They are best suited for

assessing dangerous goods routes rather than identifying risk.

Enumerative Indices

In order to develop a risk rating score, these models count
the number oJf conditions that exist in a certain situation.
Weights are then assigned to the different conditiomns and the
weighted count forms a risk index. The prob}em with these types
of models is that they lack precision and the aggregation process
can further distort results which might result. in a hidden high-
risk situation. On the other hand, these models are easy to use
in terms of collecting the data and compiling the results. For a
small community they can provide a good overview of the
community's vulnerability. |

Further studies are needed to determine how best to apply
the four types of models which have been briefly described here,
prior to their use because of the inadequacies that have been

noted Qith them.85

84 B.G. Hutchinson, Principles. of Urban Transport Systems
Planning, (Washington: Scripta Book Co., 1974).

85 W.D. Rowe, op. cit., 12-13. Rowe further discusses the
difficulties in carrying out absolute risk assessments using
bottom-up and top-down risk estimates.
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How to Designate Routes for the Transportation of Dangerous Goods

The '"Hazardous Materials Rouﬁing Method" was developed by a
consulting team in 1980 for the U.S. Department of
Transportation. .The procedure is- relatively long and a risk
analysis is a component of it.  Figure 2 illustrates the
components of the method and the order in which they ére
performed. Each box represents an activit& (or related
activities) in the process. A Routing Analysis Worksheet, Figure
3, records the information as it is gatheredlfor each component
of the process and presents it in an ordered fashion so as to
simplify the final comparison between selected alternative
routes. Though the methdd was designed for use in determining
routes through developed areas, it would be equally valuable in
the determination of routes through areas yet to be developed.

To summarize, the method starts by identifying the roles of
the performing actors, who the affected parties are and what the
community's goals and objectives are for managing the shipment of
dangerous goods. Once these elements have been identified, a
preliminary selection is made between possible alternative routes
consistent with the community objecti&es. Then, the established
criteria, which are shown in Figure 2, are applied to determine
which of the selected routes are the most, to least, preferred.
Based on a comparison among them, a, route is selected.

Tﬁe first step in tﬁe procedure is the establishment of who
is to be involved in the endeavour, such as public interest

groups, government officials, the general public, industry, and
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FIGURE 2: HAZARDOUS MATERIALS ROUTING METHOD
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Source: U.S. Department of Transportation, Federal Highway
Adminstration, Guidelines for Applying Criteria to Designate Routes
for Transporting Hazardous Materials (Washington, D.C.: U.S.
Government Printing Office, 1983). : '
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FIGURE 3 : THE HAZARDOUS MATERIALS ROUTING METHOD WORKSHEET
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Source: U.S. Department of Transportation, Federal Highway
Administration, Guidelines for Applying Criteria to Designate
Routes for Transporting Hazardous Materials, (Washington D.C.:
U.S. Government Printing Office, 1983).
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so forth. This group is best comprised of parties who may
potentially be affected by the selection of any, or all of the
dangerous goods routes under scrutiny. The group should then sét
up a structure of authority to kee@ activities organized and to
help resolve disputes.

A series of objectives must then be éstablished that reflect
community concerns in areas which could be affected by the
selection of a dangerous goods route. Different communities may
have entirely different goals requiring different objectives to
achieve them. A goal might be to segregate dangerous goods
entirely from the public, to the greatest feasible extent. This
would result in an objective which would restrict movements of
dangerous goods to avoid populated areas, regardless of the
additional travel time or distance that might be needed. Issues
that would have to be resolved early in the process would include
such things as the determination of whether road restrictions
will apply to all danéerous goods shipments or only to unusually
dangerous materials or whether the community wants to limit the
size of individual shipments. The documented discussion and
formulation of objectives, provides a reference for future
decisions and determination of policy statements.

The regulation of dangerous goods being transported can be
quite complicated and there are several levels of jurisdiction
involved. It would be a great advantage to have a member of the
group representing each of these levels. However, in the event

that such persons are not available, certain members of the group
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should be chosen to become familiar with the different areas of
résponsibiiity and to impart their knowledge to the group.

Lastly, the. group must identify possible routes that appear
to satisfy the objectives they have listed, are reasonably
compatible with existing dangerous goods transportation
practices, and are void of obvious barriers to use.

As Figure 2 implies, the bulk of the calculations required
to do the Hazardous Materials Routing Method is contained in the
second phase of the process. Within éhis phase, ''Criteria
Application'', there are three levels of decision-making. Each
one seeks to identify factors that would preclude the use of a
certain route. Successive decisions will reduce the number of
potential alternatives, and result in the selection of a
preferred route.

The first level covers mandétory factors such ;s physical or
iegal constraints that might prevent or prohibit the travel of
dangerous goods. Examples of such constraints might be narrow
tunnels, inadequaté turning spaces for tanker trucks, poor
roadway conditions or specific legal roadway restrictioﬁs.

The second level'focusses on the determination of risk,
based on the probability of g,dangerous'goodg accident and the
conseqﬁences of an accident (as explainea earlier). Routes that
have the smallest adjacent population, the lowest accident rates,
and the least valuable properties wiil result in the lowest risk
values. Such a combination is extremely hard to find, however.

A lengthy description of how the data must be manipulated 1is
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contained within a working example which is provided in the

document, Guidelines for Applying Criteria to Designate Routes

for Transporting Hazardous Materials. Appendix 4 contains the

series of Worksheets necessary for the collection of data to
perform the estimation part of a risk ‘analysis. For the purposes
of this paper, this level will‘only be explained briefly.

To determine the probability of an accident, accident rate
data is required. The averagé daily traffic rates that are
collected are adjusted to reflect the likelihood that a single
vehicle might experience an accident and then further factored to
represent the much smaller incidence of dangerous goods vehicles
accidents. ' -

To measure the impact of an accident on people, property and
the environment - is difficult because it depends on what type of
material is under consideration and other factors. Local
knowledge of what dangerous goods are most prevalent helps‘to
decide what choice of class to use in the calculations.
Population data helps to determine the potential impact zone
should an accident occur along a particular route. The possible
losses to property can be determined by adding up assessed
proﬁerty values. r

Unfortunately, risk values are rarely useful in their
absoluﬁe terms. If sufficient differencés do exist between
various routes, it may be possible to designate preferred routes

strictly on the basis of the mandatory factors determined in the

first phase and the risk calculation in the second phase.
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However, most often there will be a series of tradeoffs involved
in the selection.

The third level of criteria application brings into account
these tradeoffs or subjective factors, the immeasurable
considerations that might positively or negatively4afféct the
selection of a particular route. The introduction of subjective
factors allows the routing decision to be tempered by thoughts or
ideas that might not otherwise be represented by doing a straight
- expected value analysis, based on probability and the monetary
cost of damages.86

Community priorities and values must be reflected in the
subjective factors. Typicél subjective factors might be the
locations of emergency response units and their abilities, the
locations of semi-ambulatory or pre-school populations that may
not be able to evacuate themseives, or sensitive environmental
areas of critical importance such as watersheds or reservoirs.

Though Part 4 on the Routing Analysis Worksheet, ''Subjective
Factors", suggests that it is optional, some decision-makers may
choose to weigh subjective factors very highly when they make the
final evaluation, especially when reduced to lives versus the
value of property. Depending on the outcome of the earlier risk
calculation, these subjective factors can be very useful for

resolving situations that are essentially equal in other

86 In his book, Planning for Multiple Objectives, pp. 23-
46, M. Hill makes some suggestions on the evolution of how
objectives expressed in qualitative terms may be compared to
objectives expressed in quantitative terms, in general
transportation planning. :
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important respects. The weighting of these factors is
judgemental and their importance in the overall anaiysis of the
routes must reflect their relative value or expected influence.

It is possible that in plaﬁning for new developments,
certain design features may be incorporated that actually perform
a dual role. For instance, from the standpoint of urban design
and esthetic value, parkland, boulevards and open space are
regarded as highly desirable features. 1In terms of dangerous
goodé safety, these same features result in lower population
densities and fewer personal properties at risk. Perhaps these
conditions would serve as positive marketing devices for
developers in new development design. This enhancement to their
public image would certainly appeal to developers.

The final comparison and selection of the appropriate routes
would follow a decision sequencé that: first, eliminates routes
that have physical barriers; second, considers routes that
present legal or political implications (positive or negative);
third, selects the route(s) with the lowest risk; and‘finaily,
applies the subjective factors if one is unable to differentiate
based on the numerical risk calculations alone.

Throughout the process of applying the Hazardous Routing
Method, the public should be able to participate in any decisions
they feel will possibly affect their safety situation. The route
which is ultimately selected should be supported with thorough
doéumentation for the public record. Ail details, and any

assumptions, must be explained in such a way as to keep the
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public;informed and knowledgeable, in terms of their own safety.
In the following two chapters of this document, the reader
must keep in mind the ﬂbtion of public participation and
awareness. All citizens possess the right to be well informed
about the progress. or lack of progress in the field of safety.
This includes the transportation of dangerous goods through their

communities.
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CHAPTER FOUR

THE CITY OF CALGARY : A DESCRIPTION AND AN
ASSESSMENT OF THE -SITUATION

Over the past two decades, Calgary has grown dramatically.
Dufing the seventies, the city experienced a boom econom& and all
its attendant characteristics; low unemployment, steady
population growth, business successes, increased rates of crime,
overcrowding, among other things. Calgary soon became well known
as Canada's leader in the oil industry and a land of opportunity
for anyone who ventured.there.: Approximately.6OZ of the nation's
oil and gas compénies make Calgary their Caﬂadian headquarters.87
Indeed, many people did flock to Calgary, ana the population grew
from 385,435 in 1970 to 560,618 in 1980, an average annual growth
rate of 4.5%.88 According to the 1988 census, there are now
657,118 persons in Calgary- and, given current and anticipated
economic and demographic developments, there will be more than
700,000 persons by 1992.89 These growth trendg add to tﬁe
difficulty of determining how much of Calgary and how many of its
citizens might be exposed in the event of a dangerous goods
accident. Any calculations would be dependent on the area where
. an accident occurs, the nature and volume of the material béing

transported, the proximity of other similar containers, weather

87 Calgary Economic Developmént Authority, op. cit., 1l.
88 ibid, 37.
89 ibid, 36.
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conditions and so forth. The City must be prepared to deal with
accidents that may be subject to'extremes of any one or more of
these conditioqs, to kéep any damages to a ‘minimum. Since there
are so hany possible factors that may influence the result of a
dangerous goods accident, the City must also make efforts to
reduce the probability of an accident ever occurring, before
these factors come into play. In other words, efforts must be
made to reduce both the probabili&y of an occurrence and the
extent of damages, should an accident occur. These two factors
combine to determine what risk is present in any given situation.

The City of Calgary has clearly recogniéed that safety is a
matter of both preventién and mitigatién and it has taken éteps
in both direcfions to better protect its citizens. Calgary is to
be commended on the work it has done and the achievements it has
made, regarding the transportation of dangerous goods. Overall
public safety has been positively affected by the changes that
have been made and this is very noticeable when compared to the
situation only ten to fifteen years ago.90 But, are there still
avenues left for exploratioﬁ that could result in a safer
situation for Calgary?

This chapter begins with a description of the major elements

of the transportation network in Calgary. It then describes how

90 Prior to 1978, there were no designated routes where
carriers of dangerous goods could travel nor were there any

standards for the training of emergency response personnel who
would have to react in the event of a dangerous goods accident.
This -was not unique to Calgary. Study of the area of dangerous
goods transportation is still in its youth and information is
changing almost daily.
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the various actors involved in the transportation of dangerous
goods, i.e., the Fire Department, the Police Department, the
Transportation Department and others, in Calgary, work to ensure
public safety. .Throughout the chapter, this description will
undergo a critiéal analysis and evaluation in order to provide an

assessment of how safe the city actually is.

The Transportation System

The transportation system in Calgary includes two trans-
continental railways, the Canadian Pacific Railroad and the
Canadian National Railroad, with an'east-wesﬁ line that bisects
the downtown business district and another that runs north-south,.
just east of the Deerfoot Trail. An artery that was used by oil
refineries to haul products west from their fefineries located
just east 6f the CBD, still exists, but the volumes of petroleum
have decreased since the oil boom collapsed and the refineries
relocated. There are numerous small rail lines that service
industrial areas throughout the city, primarily in the southeast
where there are chemical, fertilizer and manufacturing plants.
The TransCanada Highway (16 Avenue North) bisects the city,
running east-west approximately one mile north of the downtown
core. A major north-south provincial highway (Deerfoot Trail)
cuts through Calgary just east of the central core. In addition,
Calgary has ten trans-continental and numerous interprovincial
trﬁck routes that divide the city into many éreas. The

transportation system is based on these primary corridors. The
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City Map, Figure 4, shows major roadway routes, in addition to
dangerous goods routes that are marked by broken lines.
Dangerous goods route signs are located at the four major
entrances to the'City, at Deerfoot Trail north and south, and the
TransCanada Highway east and west. These signs give immediate
directions and provide the telephone number necessary to obtain
further information about dangeroﬁs goods routes and regulations.
Within the city, gas stations require gasoline shipments in
tankers, retail stores sell dangerous household products, and
industries use dangerous commodities that depend on the rail and
Erucking systems for safe delivery. Thereforé, a system of truck
routes was established which crosses and connects the major

roadway network described above.

Development of the Transportation of Dangerous Goods By-law

It was not until 1978, when Alderman Brian Lee first
introdﬁced the issue of dangerous goods saféty iq City Council,
that formal measures to reduce the risk of dangerous goods
accidents to the public were initiated. Yet,‘the potential
problems had been recognized earlier. 1In fact, Captain Murdo
Mackenzie, formerly of the Fire Department, was unsucéessful in
his attempts in the 1970s to have legislation brought forward
through the normal channels of administrative policy change.9l A

working relationship developed between Capt. MacKenzie and

o1 1. Ciurysek, Hazardous Goods By-laws in the City of
Calgary, (unpublished Masters Degree Lhesis, The University of
Calgary, Department of Political Science, 1986) 30.
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FIGURE 4 : DANGEROUS GOODS ROUTES IN CALGARY
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Alderman Lee. This form of direct communication was discouraged
by the administration because, technically, under the Municipal
Government Act at the time, members of Council eauld only gather
information through the Commissioners at Council meetings.
Alderman Lee observed that one of the reasons why Cépt.
MacKenzie's initiatives had failed was that his seniors did not
want to alarm the ﬁublic or Council and therefore held back his
initiatives. In some respects he.had been viewed as an
alarmist.92 This feeling still exists among some officials
today.93

Both Capt. MacKenzie and Alderman Lee persisted in their
efforts to protect the public against a growing problem. Capt.
MacKenzie created an informal emergency force committee in 1978,
which included representatives from the City Fire and Police
Departments, the Provincial Government, the transportation
industry, and Canadian Western Natural Gas. This team became a
model for other Canadian cities.9% To pursue legislation,
‘Alderman Lee set out to collect further information about

dangerous goods from many national and international sources.

92 ibid, 30.

93 During the course of interviews, a significant caution or
wariness on the part of several of the interviewees was
detectable. Findings indicate that they seem to feel that the
public, being generally uneducated, would blow things out of
proportion if they were made aware of the finer points in the
transportation of dangerous goods.

%24 Captain Murdo MacKenzie, ''Dangerous Goods Incident
Handling: Planning and Response', in J. Shortreed (ed.) Dangerous
Goods Movements, (Waterloo: University of Waterloo Press, 1985)
177. '
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After much research into the field of transportation of
dangerous goods, Alderman Lee produced a series of suggestions to
present to Council. He titled these "Proposals for the Safe
Transportation of Hazardous Cargo Through Calgary'. On January
31, 1979 he brought them forward as a Notice of Motion in
Counci1f95 This first legislative initiative was promptly
adopted by Council, though there remained someiskeptics.96
Alderman Lee ‘was inétruﬁental in the evolution of dangerous goods
legislation and safety in Calgary until he left local politics in
1982.97

The first achievement made, after Alderman Lee's Motion was
passed, was tﬁe designation-of routes where dangerous goods could
be transported, the times of day when they could travel and the
posting of dangerous goods routes signs at the city's major
entrances. These were introduced in June 1979 as amendments to
the existing Truck Routes By-law (See Appendix 1).

The '""Transportation of Dangerous Goods By-law'" was approved
by City Council on January 11, 1988 and by the Minister of
Alberta Public Safety Services on February‘8, 1988, at which time

it came into force (See Appendix 2). This is the first such by-

95 Alderman Brian Lee, Notice of Motion: "Proposals for the
Safe Transportation of Hazardous Cargo Through Calgary'', dated
January 1978.

96 L. Ciurysek, op.cit., 40. Officials (Tyler of Alberta
Disaster Services) felt that decisions should be held off until
such time as the federal government legislation was passed.

97 Personal communication with. Bill Bruce, Traffic Services
Co-ordinator, Transportation Department, March, 1988.
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law that stands on its own, apart from a basic truck routes by-
law, which makes it unique in the provinée of Alberta. This most
recent by-law was developed by a six member review committee,
ﬂcomprised of representatives from the Transportation, Police and
Fire Departments of the City as well as a representative from the
Alberta Trucking Association. Though all the restrictions of the
Truck Routes By-law do apply, additional specific restrictions
have been written into this new document. It contains
definitions pertaining to dangerous goods transport, specific
regulations fegarding their ﬁovements Fhrough Calgary,
application information for the acquisition of a Special Permit
to‘travel within the Central Business District (CBD), and a
penalty provision regarding the violation of any part of the by-
law. Presumably, any difficulties or questions regarding the
transport éf dangerous goods through Calgary can be addressed .

through this by-law.

Dangerous Goods Routes

The '"Truck Routes and Dangerous Goods Routes' map, which
accompanies the Transportation of Dangerous Goods By-law as
Schedule C (See adaptation provided on Figure 4), graphically
represents the road restrictions in the city in terms of load,
vehicle size, time of travel and routes that may be used to
access a point within the city or to pass through the city en
route to another destination.

Calgary's major transportation routes have remained the same
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since the seventies. In keeping with this, the dangerous goods
routes have not changed since 1979 when they were first
espablished. The routes into or around the city are well known
by most truckers. In the event that a trucker does not know
where to travel, the large signé posted at the entrances.to the
city provide directions and also a contact telephone number for
further information. This map is distributed across western
Canada throﬁgh the provincial trucking associations and through
provincial weigh scales (vehicle inspection stations) and
industry contacts. It may also be acquired through other
trucking associations: across the country. These measures serve
to inform any dangerous goods carrier about local restrictions,-
before fhey have the opportunity to breach any of them.

The dangerous goods route map was last printed in 1987
despite the fact that its content has not changed since 1984.
The most recent by-law added a few stretches of roadway in the
southeast. No structured risk analyses have ever been perfofmed
to arrive at, or to evaluaée, the dangerous goods routes.98

In ¥984, the Institute for Risk Research at the University
of Waterloo held its first workshop that dealt with risk and
dangerous goods movements. Capt. MacKenzie presented a paper at
this workshop, which deécribed how Calgary had approached
dangerous goods planning and emergency response. He divided the

planning activities into four components:

98 Personal communications with Bill Bruce and Al Borgardt,
June 1987.
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1. Identify what is a dangerous good and which ones are most
prominent in the local area.

2. Conduct a risk analysis to measure the magnitude and

nature of a dangerous goods exposure in storage and
transportation in the local area.

3. Develop an incident response plan for the local
conditions, both for emergency response and for the follow up
response. i

4. In consultation with the local community, industry, etc.,
develop local regulations on truck routes, permissible land
uses etc.,
He also included statements about public perception.
The public perception of what is a dangerous good must also
be taken into account. The public perception of what is
dangerous and knowledge of risk factors have to be presented
to people who live or have businesses along a truck route.
They must be aware of those substances which are identified
as not being dangerous, or, could at anytime become -
dangerous. The public should be made aware that a dangerous
goods route has to be in someone's backyard.100
In this paper, he noted that Calgary had a very good data
base, and therefore, that a risk  analysis could be very accurate.
From this paper, it is clear that the Fire Department is (or at
least was) well aware of how the planning process should flow,
how the public should play a role and what factors must be
addressed in order to perform a risk analysis. Yet, the review
of dangerous goods routes today is an ongoing process, initiated
only on a complaint basis. Interviews have revealed simply that

traffic counts are done and, based on their results, no qhanges

to the routes have been deemed necessary to date.l0l Perhaps

99 Capt. Murdo MacKenzie, op.cit., 179.
100 ipid, 180.
101 Personal communication with Al Borgardt, June /88.
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this is because a citywide review is thought to be too costly a
measure, with little perceived benefit. Or, maybe it is because
of the deep-roqted fear of negative £indings.102 The author
definitely sensed the latter during several conversations with
officials.

The most controversial dangerous goods foute through the
city is the TransCanada Highway which travels in an east/west
direction through populated areas for its entire length. For the
majority of this distance, it is a four lane roadway with
frequent traffié signals and some roadside parking. The average
speed is relatively slow, primarily due to traffic congestion.
City officials claim that if an accident occurred, it would not
be major because of the reduced impact at a low speed.l03
Despite this assurance, it is clear that the TransCanada Highway
is of major concern because the City approached the Province in
January, 1988 regarding a northwest bypass of the city. This is
not the first time that Alberta Transportation has been
approached regarding this matter. The Stoney Trail Proposal for
a bypass has been in place since the early 1970s. The northern
bypass willlaffect much fewer people and their properties.
Hopefully, the proposal will be successful because it will mean a

significant reduction in risk to those people who use, or live or

102 This was actually indicated by several officials.

103 Al Borgardt made this commeﬁt though he made it clear
that he was ‘skeptical of its wvalidity as volumes of dangerous
goods and traffic congestion alter the levels of risk.
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work near to, the current route along 16 Avenue North.104

City Planning

During the éeventies in particular, Calgary was growing at a
very rapid rate and the process oﬁ development was rushed.
Growth of all sorts flourished and development permits were
quickly passed through the municipal approval process. ' There was
an almost desperate need for housing as well as industrial,
commercial and office space to accommodate Calgary's new
residents and businesses.l05 Looking back, aldermen and planners

cannot agree about whether the city gave‘away-too much to
developers. But they do agree on one thing. Everyone was in a
hurry. At a time when the planning department could not keep up
with demand and was frequently at odds with council; developers
were wooing the policy-makers.l06 A1l this activity may be
viewed in hindsight as a '"mixed blessing". The result was a city
désigned economically (in theory), without the maximization of
safety for its citizens in mind, at least not with respect to the

transportation of dangerous goods.

104 personal communications with Bill. Bruce and Cliff
Storvold, Transportation Department, May 1988. :

105 gtatistics provided by the City of Calgary Planning
Department Library indicate that building permit applications
grew from 7,751 in 1970 to 21,396 in 19%1. Over the course of
those eleven years; there was an average increase in number of
application was 11%. The rush on approvals during the boom years,
was confirmed by an official in the Planning Department.

106 Roman Cooney, "Public Amenities Had Low Priority in
Boom Years', Calgary Herald, Saturday, June 11, 1988, AS5.
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It has been well established that speed does not equate with
effectiveness in any endeavour, though many people may have
thought that at one time. Therefore, it is not unreasonable to
assume that the speedy process of -approving applications during
the boom period may have jeopardized the integrity of some
standards set by the Planning Department, or those yet to come.
During this period, no legislation existed to deal with problems
of dangerous- goods transport. The whole issue was not of great
significance in the minds of officials. The concerns were indeed
recognized and relevant at that time, but they simply were given
low priority as other municipal demands increased.

| Two particular areas in the city may be used to illustrate
errors in planning that resulted in high risk situations. It is
of note that these are not the only areas in Calgary where
communities are at risk due to dangerous goods incidents, but
have been chosen as examples of existing problems that could have
been avoided during the planning stages of their development.
There was an increase in the. vulnerability of, or potential risk
to, the people and property in these two areas, particularly in
the event of a large scale accident. The firs£ case 'is an
example primarily of design error and the second case is one that
illustrates the stresses of development dufing the boom years in
Calgary.

The first area, the Glenmore Reservoir, is one of méjor
contention because it is a recognized'dangérous goods roﬁte, and

has been since the system of dangerous goods routes was first
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developed. The Glenmore reservoir was built in the 1930s and, at
the time, it was far from the centre of activity in Calgary and
any risk to the.water supply was very low. The error here was
one of long term planning. Though the coanstruction of the
causeway over the reservoir made access to either side .of it less
difficult, it simultaneously put the water éupply at risk in the
event of fuel spills from vehicles travelling over it. At that
time, dangerous goods movements simply were not an issue in much
of the world, let alone Calgary. Political decisions were made to
address the concerns immediately at hand.

The causeway, which passes over the Gienmore Reservoir in
the southwest quadrant of the city, is only about four hundred
metres long. . This is the only stretch of the route whereby a
direct spill into the reservoir could occuf, But, the extent of
the area which drains into it, and the Elbow River watershed in
general, is notably larger. Direct drainage and groundwater
seepage may increase this affected area significantly and this
could contaﬁinate the reserﬁoir supply.

The Glenmore reservoir contains 21 billion litres of water
and serves as a major supply of drinking water for Calgary. The
only other supply of drinking water is the Bearspaw Reservoir in
the northwest. It draws from the Bow River watershed which 1is
endangered by dangerous goods movements along the TransCanada
Highway and the railway that enters from the west, the highway

being one of the most contentious routes for dangerous godds in
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the city.107 (Since the problems of the TransCanada route are
quite political, were long in the making and are not the result
of a planning decision, it cannot be tackled as a good example of
poor planning by planners. However, it does provide an éven
stronger case for the elimination.of'thé Glenmore causeway as a
dangerous goods route.) This leaves no doubt that the cit&'s
drinking water is always at risk due to the transportation of
dangérous goods. This situation is just cause for a change to
either or both of these routes, as Marshall Macklin Monaghan
states in its report, which is part of an Elbow River watershed
study: "From a water quality perspective, an? future crossing of
the Elbow River by a hazardous goods route should ideally be
downstream of the City's water supply intakes.” 108 The study

concludes that ''the greatest risk to water quality is the

107 1. ciurysek, op.cit., 41. After Alderman Lee made the
motion for a number of changes in the City regarding dangerous
goods transportation, he received a letter from Edgar H. Davis,
the President of Systems Investments and a professional engineer.
In this letter, Davis commented on how the engineers'
recommendations to skirt the city, when the original TransCanada
Highway was proposed, were ignored by City Council for political
reasons. '' Most of the problems now experienced by the City of
Calgary have been anticipated and carefully outlined by Canadian
professionals some fifteen or twenty years ago, or more. 1 am
not, of course, against your proposal. I am simply saying that
when we incur problems by taking on areas of responsibility where
we have no background or experience, we generally are forced to
face these problems by prohibitions, regulatory controls, and the
bureaucracy are asked to carry out very annoying policing
duties." This of course, is a comment on policy-making and the
conflict between politicians and the bureaucracy.

108 Marshall Macklin Monaghan, Commissioners' Report to
Operations and Development Committee, (Calgary: February 2, 1987)
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possibility of a spill resulting from a traffic accident on the
Hazardous Goods Route over Glenmore Causeway.''109

Various congulting groups have tried to de%ermine the effect
of a major dangerous goods spill into the reservoir; but, results
vary, with the mention that the. reservoir could remain
contaminated and unusable for several years even after it is
. flushed completely.ll0 Even though the consultants have employed
expertise from outside of Calgary to draw some of their
conclusions relating to the reservoir, the City's response team
rgmains confident that it could manage a spill with the equipment
and personnel that are currently in place. It is reasonable to
be skeptical because they have never had to do it. There is no-
guarantee that any of the safeguards proposed by the City
Engineering Department will be completely-effective.111 Mock
exercises have dealt with minor- spills using canola oil. There
have been instances where small oil slicks have been spotted on
the surface, but they have been taken care of by the catchment
system in place that extends the distance of the causeway.ll2

~

However, 1if the substance were a soluble contaminant or a
disease-carrying agent of some kind, what would happen?j

The Marshall Macklin Monaghan report notes that there are

109 ibid, 3.

110 personal communication with Doug Jamieson, Production
*Superintendent, Engineering Department, Waterworks Division, June
1987. ’

111 Marshall Macklin Monaghan, op. cit., 4.

112 personal communication with Doug Jamieson, June 1987.
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potentially lethal substances that are not covered by the TDGA,
such as biological substances, which may travel over the
causeway.113 The trout fish biomonitoring systemll’4 at the
pumping station may detect their existence very quickly, but how
would they be cleaned up safely and how long would the people of
Calgary be unable to drink élenmore water? This is a case of a
low probability event that could result in major consequences,
thereby making it an area of significant risk, one that merits
just as much, if not more, attention as a high probability event
that rarely results in major losses. The federal government 1is
attempting to address this issue in pending amendment schedules
but there is no projected date for its inclusion in the TDGR. At
this stage, it is stipulated that any substances suspected of
carrying disease be packaged accordingly and transported using
dangerous goods routes, if necessary. Perhaps local legislation
should try to regﬁlate dangerous goods movements of this  nature,
specificélly, rather than vaguely, in the area of the causeway.
The other area chosen to illustrate a planning oversight, is
in the northeast quadrant of the city bounded by 36 St. to the
west, Memorial Drive to the south, 68 St. to the east and up to

the Martindale community in the north. Figure 5 provides a map

113 Marshall Macklin Monaghan, op. cit., 7.

114 Trout fish are extremely sensitive to changes in their
environment. An elaborate system of aquariums is in place at the
station by the reservoir containing moving water drawn in from
the reservoir. They are electronically monitored and any
increase or reduction in the movements of the fish is recorded.
Such a change is usually an indication that the water has changed
somehow.
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THE NORTHEAST QUADRANT
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of the area as well as a view of it in context with ﬁhe rest of
the city. It is an area of high density -residential development
that bordefs a major commercial and light industrial development
on the west side of 36 St. E. The TransCanada Highway, a major
dangerous goods route, runs through it and to the north are
several sour gas developments. The residents are placed in a
precarious situation, not so much because of the high
probabilities of dangerous goods accidents, but because of the
potential impacts, should an accident occur.

Due to the high cost of servicing new areas, high density
development is often considered most appropriate to reduce the
costs to taxpayers. This was the case when this area was-
developed in the 1970s. The desigﬁ for development was
successful in its objective to attain hiéh densities and
relatively iow development cosﬁs; however, it also resulted in
poor access and egress routes that consequently put a greater
number of people at risk in the event of evacuation due to an
emergency of any nature. Approximately 80,000 people now live
within these boundaries and many others who work in the areas of
commercial and industrial activity. This has helped to
contribute to the high volumes of traffic through the area.ll>
The most recent complete traffic data are illustrated on Figure
6, ahmap which shows Averagé Weekday Traffic Volumes on the major

roads:ih the area for 1985.

115 Unpublished figures provided by the City of Calgary
Planning Department Library.
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FIGURE 6 : TRAFFIC VOLUMES IN THE NORTHEAST QUADRANT, 1985
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In the residential areas, there are numerous cul-de-sacs,
narrow winding streets with parking, and few through routes that
are east-west or north-south. This situation could be a great
hinderance in the event of any emergency, including a dangerous
goods accident, which would require an evacuation. It is hard to
understand why a development of this magnitude and design was
approved, but it appears that the achievement of high density was
the motivating factor. Why else would concerns about access and
egress routes, and the location of sour gas wells be overlooked?

Neither of. the two problem areas that have been described
should exist. However, bécause they do indeed exist, they must
be dealt with and the public must be made as safe as possible-
with them in place. The only moves the City has mﬁde to reduce
the risk in these areas is to designate dangerous goods routes.
Further action is needed to achigve a better level of safety, one
that could be considered ''as safe as possible'".. It is too late
to redesign the homes, the road pattern and the population
density in the northeast quadrant but, this area can serve as an
example of what plannefs must avoid in future development
planning if they are concerned about dangerous goods and public
safety. This kind of residential design has been denounced for
other planning reasons also, and prior to the development of this

area.116  In the case of the reservoir, only the elimination of

116 Though this form of subdivision design remains popular
for some reasons, such as the reduction of drag strip car racing
in a neighborhood, it presents a greater number of problems
dealing with such things as garbage pickup, snow removal,
emergency vehicle access (mostly because of parking conditions)
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the causeway as a dangerous goods route will"remove the great,
uncertain risk associated with water quality. The existence of a
dangerous goodg route passing over a reservoir is unique to
Calgary. Therefore, no solutions ‘have been developed elsewhere

and no precedent has been set.

Emergency Response and Enforcement

Capt. Murdo MacKenzie initiated the first emergency response
system in the City of Calgary when he drew upon the expertise
from various sources to create an informal emergency response
committee in 1978. From this committee, é.more structured and
formalized planning and response system devéloped, which involves
the efforts of the Calgary Fife Department, the Calgary Police
Department and Calgary's Emergency Medical Services. The roles,
responsibilities, and training of each of_these.actors will be
explained below.ﬂ

The Hazardous Materials section of the Calgary Fire
Department was set up in 1980. It has four members, extensively
trained in emergency response measures associated with accidents
that involve dangerous goods. These people are referred to as
Dangerous Goods Officers (DGO). .There is a Prevention Officer, a
Planning Officer, a Training Officer and a Co-ordinator. They
have received their training through experience and through the
completion of courses offered by many agencies. They also

participate in an in-house training program and keep themselves

and wasted property space.
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state-of-the-art by attending seminars and c¢ourses related to the
transportation and handling of dangerous goods. These officers
carry the primg responsibility at the site of an accident and
they orchestrate the actions of firefighting personnel.

To keep the Fire Department's skills honed, the DGOs. devise
and carry out practice response plans, addressing specific
conditions in mock scenarios. The actual response to an incident
can be very complicated and no two incidents are exactly the
same. The Fire Department's Disaster Services Section helps .to
devise these scenarios and to assist in the dévelobment of
contingency plans. Since information is always changing in the
field of transportation and-dangerous goods, the DGOs must remain
in touch with the‘mainstream of information flowing from
national, international and provincial research. In addition to
courses, they attend seminars and conferences in order to keep up
with advances iﬁ the area of dangerous goods transportation,
storage and packaging technologies.117 In Calgary, there is an
emphasis on teamwork and communication to ensure that éffective
actions are made on extremely short notice. ‘

The Calgary Fire Department has state-of-the-art fire
fighting equipmeht located at various fire stations throughout
the city. To date, the Hazardous Materials Division has been
able to deal with all the situations that have required a cleanup‘
and little assistance has been enlisted from private companies.

All City of Calgary Police Officers have the authority to

117 Personal Communication with Al Borgardt, June 1987.
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inspect dangerous goods shipments travelling through the city.
If a carrier is found to violate any of the provisions of the by-
law, the officer may issue a warning or a tag which may be
accompanied by a fine or criminal charge. It is the job of the
Police Force to make sure that the‘legislatian is obeyed. .

The role of the Calgary Police force at the scene of a
dangerous goods accident is to secure the area and establish
traffic control for a minimum of 100 metres around the site. If
the public is in immediate danger, they may also commence an
evacuadation. The Fire Department may also request their
assistance during the identification and cleaﬁup procedures. The
entire police force receives general dangerous goods training
through courses offered in Calgary or Edmonton by APSS trained
individuals.

The City of Calgary Emergency Medical Services (EMS) has a
force of one hundred and seventy people in its Operations and
Support Services Branch. This team is comprised of paramedics,
ambulance drivers and administrative personnel. The Branch
operates fifteen ambulances daily from 7:30AM to 7:30PM and
fourteen from 7:30PM to 7:30AM and all day on statutory holidays.
It has twenty seven trained paramedics stationed in fifteen
different firehalls across the city.118

Patient care is of prime importance; but these people are

also aware of the dangers that may affect more complicated safety

118 personal communication with Tom Sampson, Manager,
Operations and Support Services, Emergency Medical Services, June
1987.
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procedures at the scene of a dangerous goods accident. The-vast
majority of calls that EMS responds to are associated with
.traffic accidents; thus, a strong relationship with the police
force at the scene of an accident ‘has developed. It is crucial
that they communicate well with each other. To address problems
that arise in these situations they have jointly‘developed the
CODE 1000 course. This 1s a course that introduces new
innovations and information in the field of emergency medical
services and provides an opportunity to discuss current relevant
issues or problems with the system. This course has solidified
the working relationship between the Calgary Police Department
and EMS.

In the event of a dangerous goods accident, where evacuation
would be required, EMS would be the prime movers of non-
ambulatory people such as the elderly in nursing homes, hospital
patients, or children from elementary schools. No such major
accident has ever occurred but scenarios have been developed,
such as the ones most recently carried out for the Calgary 88
Olympic venues, to test the effectiveness of their emergency
reséonse plans in place.

The emergency response system brings these three main actors
together and also draws upon the expertise'of persons from the
outside of thé‘municipal government, to provide a very extensive
and up-to-date response capability which would otherwise be

unavailable. Figure 7 illustrates the three-tiered structure of
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FIGURE 7 : CALGARY'S GAME PLAN FOR INCIDENT RESPONSE
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Source: MacKenzie, Capt. M., "Dangerous Goods Incident Handling:
Planning and Response", in J. Shortreed (ed.) Dangerous Goods
Movements: Proceedings of the 1984 Waterloo Workshop, (Waterloo:
University of Waterloo Press, 1985) 188. :
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Calgary's emergency response system and shows where each of the
Fire and Police Departments, and EMS perform.119.

The first string unit consists of.representatives from the
Fire Department, the Police Department and Ambulance Services
(EMS). The team co-ordinator is one or more of thé DGOs from the
Fire Department's Hazardous Materials Section. The second string
unit.is a group of volunteer resource personnel provided to
assist the first unit. These people are drawn from many areas:
military, occupational health, local health departments,
provincial department of environment, ﬁniversities, utility
companies, energy resources companies, indus&ry, transportation
ané others. Depending on the nature of the incident, different
representatives make up the second string unit.

This struéture may be activated in the event of a dangerous
goods accident and also when-concerns‘aré raised regarding
dangerous goods handl?ng, at any stage. Together, all the
players try to resolve the problem while each would bring their

own logistics and opinions related to the issue.

Interdepartmental Co-ordination

In the past, two major problems have been recognized by many
cities which have experienced dangerous goods accidents.l120

These two problems are clearly linked. The first 1is the

119 Murdo Mackenzie, op. cit., 188.

120 prom "Workshop Discussions' in J. Shortreed (ed.), op.
cit, 196. _
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confusion of authority and roles at the scene of the accident,
i.e., who's in charge? The second is the need for interagency
co-ordination. Calgary has addressed these problems formally in

a document titled Managing Dangerous Spills.l21 It was

formulated primarily by the Fire Department and the Waterworks
Division of the Engineering Department.l122 It is a well-
written, step-by-step guide setting out responsibilities and
communication links between the various departments of the City
government who presently deal in emergency response activities or
dangerous goods route designation: Fire Department, Police
Department, Engineering Department, Transportation Department,
Health Services, and the City Engineer's Office. In addition, it
provides emergency contacts within the Provincial Government
departments. It clarifies what precautionary measures must be
taken at the site immediately and by whom. This is the first
guidebook of this nature to be published iﬁ Canada and is a major
organizational accomplishment that in itself may mean the
difference between a manageable event and a catastrophe.l23
~Although the Hazardous Materials section personnel are well
traiﬁed and the public can feel sure of their competence, this
may not necessarily be the case when it comes to enforcement

personnel or, particularly, the -actual carriers of dangerous

121 City of Calgary Fire Degartment, Managing Dangerous
Spills, (Calgary: City of Calgary, 1986).

122 From answers to questions séﬁt by mail to Al Borgardt,
April 1988.

123 Personal communication with Al Borgardt, June 1987.
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goods that pass through the city. This is not just a Calgafy
problem, but one shared across thekcountry; the non-
standardization of dangerous goods handling training. This can
lead to discrepaﬁcies or inconsistencies in actions at any stage
of dangerous goods transport or emergency response, despite
established organizational responsibilities.

Instead of making attempts collectivély to effect greater
safety on the whole, many actions have been taken individually to
affect specific problems encountered by a specific group. The
course that was designed for the police and the paramedics is a
good example. Perhaps it should include fire'personnel.

Since the Fire Department, the Police Department and EMS are
the primary actors.- at the site of a dangerous goods accident,
they should be taught the same course, at the same facility in
mixed classes comprised of all the departments, to ensure that
they are taught precisely the same things. It might be advisable
to have representatives from transportation, engineering, and
planning also.

Even though the input was limited, The Managing Hazardous

Spills document ié a major positive step towards better service
and co-ordination in the response to a dangerous goods accident.
However, the measures and assurances it provides are only
associated with the technical response to a dangerous goods
" accident and the number of departments involved is limited.
There have been no provisions or related guidebooks developed to

describe roles in the prevention or reduction of the probability
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of safety risks associated with the transportaéion of dangefous
goods. In particular, it is of note that the City Planning
Department and the public at large are not included - both of
whom should bé made more knowledgeable regarding the
transportation of dangerous goods and the associated levels of
risk to public safety.

The Planning Department plays virtually no role in the
practice of transportation of dangerous goods safety. 1Its only
associated action is to forward development plans to other City
departments for feedback. The amount of time provided for the
officials from the other departments to undértake a review, 1is
1imited and often insufficient for a thorough review, given How
busy many departments are. Department officials are expected to
respond only in the event of a query, a suggéstion or a problem.
The lack of a response is interpreted as approval of the plan's
components.

Due to the low profile of dangerous goods issues in the
past, it is understandable why community planners have not shown,
or have not been encouraged to show, an interest in dangerous
goods routes as a very real community concern, something that
would affect community structure, design, function and safety.
But, now that the importance of the issues has been raised,

community planners should be concerned with the question of

vulnerability and a community's overall sensitivity, given the
existing level of threat and its ability to cope in an emergency

situation.. But, in planning for the future, planners should also
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be concerned with the risk factor and the prevention of such
threats in addition to community-coping measures.

Too much rgmains unknown and untapped in Calgary in both
scientific énd human terms. As noted éarlier, no structured risk
analyses (such as those outlined in the chapter on risk) have
ever been conducted to assess the dangerous goods routes that
were officially established about a decade ago.124 The
assumption remains that the general characteristics of these
routes have not changed and therefore their suitability as
dangerous goods routes still stands. Maybe this is so, but what
e&idence actually supports it? The public has never been
approached to find out how they feel aboﬁt the present system or
to estimate how knowledgeable or fearful they are of dangerous
goods in’general. The public's perception of risk and tolerance
of it are extremely important when decision-makers make choices
or decisions that affect the transport of dangerous goods and
hence the safety of the public at large. Studies have shown that
people are willing to pay for the assurance that maximum safety
is a major priority in the transportation of dangerous goods. The
public genefélly supports changes to improve safety rather than
major new construction.l25 This may or may not be the case in

Calgary. Pefhaps Calgarians would support the notion in

124 personal communication with Bill Bruce, March 1988.

125 Ekos Research Associates Inc. "Consultant Summary
Report: Public Perception Survey" in Toronto Area Rail
Transportation of Dangerous Goods Task Force: Information
Package, (Toronto: December 1987) 1ii.
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principle and in terms of financial-costs, of a complete roadway
and rail bypass.

The City has acted responsibly with the bublic interest at
heart, but much like a parent, protective but not informative.
This does not encourage public awareness or participation in what

should be a very public matter.l126

Assessment

Prior to investigating the situation in the City of Calgary,
in terms of all the factors associated with the transportation of
dahgerous goods, the author's impression was'that the municipal
government was secretive about its policies, probably because it
was skeptical about them itself. The author found that the City
is very concerned about its public and their safety and it has
taken many progressive steps to enhance safety. The situation is
not nearly as unsatisfactory as originally thought. However,
there is room for improvement. The impression regarding the
secretiveness of policy is well-founded; numerous loops and
frequent Dbacktracking and vagueness were encountered in the
quest for information about who was doing what, in the present
and in the past. Information was more readily available at the
provincial and federal levels. It is not clear why this is so.
It can only be speculated that the author was viewed (and perhaps

feared) by some people as an interioper because of the original

126 Captain Murdo MacKenzie, op. cit., 180 and D. Friend,
op. cit., 192. .
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hypothesis that, in terms of safety, Calgary is unsatisfactory in
its efforts to increase public safety. It would have been more
rational. to be overly co-operative to help prove that hypothesis
wrong, i1f it were indeed so.

Also, the planning and emergency response system described
by Capt. MacKenzie in his article, does not appear to be fully
adhered to in several areas. Conversations, in particular, made
it clear that the public is not involved in transportation of
dangerous goods planning or decision-making. The review of
dangerous goods routes is not a constant process,'but one based
on complaints. Last, but not least, no struétured risk analyses
have been performed on the.dangerous goods routes, despite the
fact that Capt. MacKenzie lists the factors requiring special
attention, when doing an overall risk analysis for routes.l27

To make an assessment of. the Calgary situation and to
determine whether the transportation of dangerous goods 1is
carried out as safely as possible, it would be appropriate to
rate it somehow in terms of the areas of concern related to the
transportation of dangerous goods through any urban area. These
areas of concern would be: legislation, dangerous.goods routes,
emergency response, training, enforcement of the legislation,
interdepartmental co-érdination and community awareness.

The City scores most highly in the legislation and emergency
response categories of issues. All of the other categories have

recognizable areas where improvement is needed, as I have

127 captain Murdo MacKenzie, op. cit., 184-185.
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indicated, especially in the area of community awareness and
public involvement. Possible improvements, in the form of
management options, will be developed in the final chapter of

this paper.

The Future

It is obvious that research into the field of transportation
of dangerous-goods is still in its youth and the aata, opinions
and concerns about dangerous goods are changing and growing
constantly and very rapidly. Because this is so, thg City“heeds
to be continually reviewing its policies that relate to the
transportation of dangerous-goods, in case the possibility exists
for improvement. Even though Calgary officials may be confident
right now about the transportation of dangerous goods through the
City, that is no reason for relaxing concern.

To keep up with advances in dangerousqgoods technology and
' concerns, and to ensure that its efforts to manage risk result in
a condition which is as safe as possible, Calgary must be willing
to accept and account for uncertainties in its development of a
strategy to manage risk. This must be done in addition to
calculating risk estimates based on empirical evidence regarding
dangerous goods and how they must be handled. The City must be

as prepared for these uncertainties as it is for the

certainties.l128

128 vy, Nishi, op. cit. Too often in the past, information
that could not be confirmed, has not been included when making
assessments or evaluations about project parameters or actions.
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The Glenmore causeway is a prime example of where
uncertainty should affect decision-making. Calgary is unique in
its placement of a dangerous goods route over a reservbir so
there is no empifical data related to accidents and the potential
impacts, under such circumsténcgs. The fact that this is so,
should be cause enough for reflection, if not skepticism. The
absence of empirical data to relate to a situation, is not a
justifiable reason for fhe exclusion of uncertain factors when
making decisions that may affect property, the environment or
public safety.l29 This is a very difficult endeavour, but it
could mean the difference between the success or failure of an
emergency response plan, in the event of a dangerous goods
accident. Most plans only go so far in their estimates of danger
and many do not focus on the worst case scenario, but rather,
what is deemed to.be thé most likely one. This could be
perilous. |

In the Glenmore instance, based on the potential
consequences such as human death due to contamination of the

drinking water supply or the spread of an infectious disease, or

The exclusion of this uncertain information has led to grave
oversights which have resulted in many negative impacts on
people, property and the environment i.e., costs. 148.

129 1n v. Nishi's MDP, Chapter Six describes in detail the
domino effect of negative impacts associated with the Churchill
River water diversion that can be linked directly to the
insufficient collection and extrapolation of data related to the
area which resulted in a large degree of uncertainty. Some data
was never even sought before approvals were made and construction
underway. The resulting problems have proven to be very costly
in both monetary and social impact terms.
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the destruction of fish populations downstream, there should not
be any dangerous goods routes that could directly result in the
spill of dangerous goods into the reservoir. The low probability
of a major accident at this location, gives a false sense of
security to many. Overprotectiveness, on the part of any city,
given this sort of situation, would be well justified. There is
a gepuine fear that the experts are minimizing the real dangers
or that they really do not fully understand them.130 Experts are
often proven wrong: the sinking of The Titanic and the accident
at Three Mile Island, for example.

In summary, Calgary could be safer. Tﬁough the City has
made great strides in the area of safety, it can do more. Most
of the problems that exist in the city today are the result of
past actions or non-actions. They may not be entirely solvable
but they can be further minimized. As new technology finds ways
to improve the technical aspects of dangerous goods
transportation, the other actors, such as legislators,
enforcement and emergency personnel, and planners, must continue
to research ways to improve strategies to reduce risk and to
improve public safety. 1In hindsight, the variables that are the
most difficult to improve in any existing situation are precisely
those that can be avoided, prevented or ameliofated in the
planning stage, such as, the proximity of dangerous goods routes

and storage facilities to concentrations of population, sensitive

130 M. Skolnick from discussion paper respondlng to paper by
D. Friend, OE cit., 193.
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facilities and industrial sites. Some of the current problems in
Calgary will never arise again, if the suggested management

options in the final chapter are implemented.
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CHAPTER FIVE

SUGGESTED MANAGEMENT OPTIONS

This chaptef addresses the prbblems that were identified in
Chapter Four and provides management options for improving
transportation of dangerous goods in Calgary. This MDP began
with two main objectives: to develop a set of management options
to make the'transportation of dangerous goods safer and to
suggest ways to minimize or avoid public.safety problems in the
future. It would be very simple to present grandiose schemes for
rerouting dangerous goods entirely, but this would be
inappropriate, mainly due to the costs that would be involved.
Instead, presented here are management-oriented options which
should achieve, to some extent, the goal of greater safety for
present and future Calgarians.
| Seven problems will be addressed. Each problem will be
discussed individually, together with the suggested management
options and methods for implementing them. The order of

presentation does not reflect their importance.

Problem #1 - Dangerous Goods Routes

éalgary's dangerous goods routes were established just over
ten years ago, apparently based on educated guesses made by City
officials at the time. Since then, ﬁo structured risk analyses
have ever been applied to the routés and they have remained

virtually unchanged. They should now be rigorously examined. In
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the past, rather than practicing a regular series of route
reviews, investigations were initiated strictly on a complaint
basis. This is insufficient because it can allow problems to
develop that might otherwise be detected and remedied in their
early stages. The approach has been reactive rather than
proactiQe.

The '"Hazardous Materials Routing Method', as described in
Chapter Three, should be applied to determine whether the current
déngerous goods routes are, in fact, those which are the safest.
Viable alternative routes must be tested also. This particular
method of scrutinizing the routes 1is-suggested because the
procedure is relatively simple and the required data should be
available for the City of Calgary.

A few other matters regarding the routes also should be
addressed. The current by-law reads somewhat ambiguously that
".,..the City is desirous of restricting vehicles transporting
dangerous goods to Dangerous Goods Truck Routes and designated
truck.routes as much as possible." This wording appears to
provide the carrier with some legal 1eewaj, should he £find
him/herself caught in a precarious situation. There are numerous
truck routes and it is plausible that carriers transporting
dangerous goodé may be travelling along them, in some cases,
unjustifiably. The by-law does permit travel along these routes
as 1oné as they comprise the shortest path to make deliveries or

pickups. This should be worded differently in the by-law and

should also be explained on the Dangerous Goods Routes map. By
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doing so, the intent of the by-law, which is safety, will be
clearer to truckers when they choose to také certain routes. By
béing knowledgeable about the routes they will take and their
restrictions, there is less probability that they will encounter
situations such as heavy traffic, that will heighten both the
probability of and the losses due to an accident. All vehicles
(except rail) carrying dangerous goods are restricted from the
CBD between 6AM and 6PM, due to the volumes of traffic and the
population at risk during those hours. During the review of the
current dangerous goods routes, further tipe restrictions or
dangerous goods vehicles speed 1imits should be considered in
ceftain areas of dense population or high traffic flows or
congestion (for example, the northeast area). This would apply
to the truck routes as well since vehicles carrying dangerous
goods do travel along them. This would reduce the probability of
dangerous goods vehicles coming in contact with other vehicles
during those hours when patience is thin and accidents occur more
frequently.l3l A posted reduced speed limit for dangerous goods
vehicles along certain routes or during certain hours of the day
would result in lower speeds of impact should an accident'occur
and this could limit damages. The implementation of the
Dangerous Goods Route Sign which is Schedule B of the by-law
should also be undertaken despite the cost of doing so because it
will serve to direct carriers and will also serve to educate the

public about where the routes are.

131 personal communication with Bill Bruce, June 1987.
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Once the safest routes have been determined, the present
casual review procedure of dangerous good§ routes should be
replaced with constant monitoring of them. This should include
the collection of a wide variety of traffic data, such as vehicle
size or volumes, types of vehicles, accident sites, accident
characteristics, and typeé of product being transported, by
commodity classification (as illustrated in Table 3 in Chapter
Three). Information regarding population, land use, land values
and projected traffic should be recorded. Monitoring and data
collection will help to determine the most.prevalent factors
which may be related to accidents or to measures of safety. The
data will be useful when dangerous goods planning decisions are
required in the future. This would have a positive'impact on
safety by reducing the probability of an accident and limiting
the population and property éxposure should an accident occur.

Examination of the current dangerous goods routes may result
in changes that pose greater restrictions on dangerous goods
carriers. There is no doubt this will result in objections by
industfy, based on increased economic burden. It is very
possible that responsible members of industry could suffer on
account of the less responsible ones whose records encourage
greater government intervention in regulation. However, the
establishment of dangerous goods routes and regulations serves to
increase safety in terms of the probability of an accident and in
terms of the cost associated with an éccident. The merits of the

restrictions must be explained to industry in social and economic
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terms. Over the long term, the movement of goods and therefore
commerce, should beﬁefit. The réstriction of the entire CBD
during the hours.of 6AM through 6PM and the designation of routes
through less populated or environmehtally sensitive areas results
in lower costs should an accident occur.

The causeway that travels over the Glenmore reservoir shoula
be eliminated as a dangerous goods route. The average weekday
traffic volume over the causéway in 1985 was 75,000 vehicles.
'This compares with a peék of 84,000 vehicles on the heaviest
stretch of the Deerfoot Trail.l32 There are other routes that
‘may be used to direct déngerous goods traffic arriving from the
west to areas south of Calgéry, and vice versa. For example, as
Figure 8 shows, Highway 22 west of Calgary, runs south frdm the
TransCanada Highway curving slightly westward to join with
Highway 66 at Bragg Creek. Highway 66 travels eastward to
Priddis where it{turns into Highway 22X. Highway 22X continues
to travel eastward an& meets up with Highway 2, south of Calgary.

It would be necessary to eliminate the stretch of Glenmore
Trail from approximately Crowchild Trail to Elbow 5rivef Since
it is evident that most of the dangerous goods movements in this
area is in a west to south and vice versa direction, movements of
goods in the active area of the southeast industrial sector,
would be minimally affected. The area would continue to bg well
served by the bypass route with access to the area via Deerfoot,

Glenmore and Barlow Trails. It is important to note though, that

132 Calgary Economic Development Authority, op. cit., 30.
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the business community in general will always object to further
government intervention such as this. Even if finances are not
threatened, it is a symbolic response and one that gets much
attention if industry feels intimidatéd by gévérnment controls.

The entire bypass route is in good condition. Parts of it
were upgraded in.the last few years and further upgrading is
scheduled for the next two years. The majority of the route is
two lanes but twinning is scheduled for Highway 66 between Bragg
Creek and Priddis. This route affects a minimum of population,
mostly as it passes near Bragg Creek. Since it is outside of
Calgary's jurisdiction, a proviﬁcial agreement would have to be
sought through Alberta Transportation and APSS to designate it as
an official bypass route for Calgary. Such an agreement should
not be difficult to negotiate, primarily because the roadway
already exists and no special construction or maintenance costs
will be incurred. This route still passes over the Elbow River
but in the instance of a spill, cleanup measures would be
activated long before any problems could pose a threat to the
water quality in Calgary. The length of the bridge over the
rivér on Highway 22 is shorter than the causeway passing over the
reservoir. Therefore, the likelihood of a direct spill is less
also.

The elimination of the causeway over the Glenmore reservoir
would reduce the probability of an accident that could result in
the spill of dangerous substances diréctly into the water supply.

Since other vehicles will continue to travel along this route,
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FIGURE 8 : POSSIBLE SOUTHWEST BYPASS OF THE CITY OF CALGARY

.

124



the possibility still exists for spills of fuel into the water.
The use of the prescribed southwest bypass would reduce the
probability of .an accident involving a dangerous goods vehicle
because the routes are less travelled. It would also result in
fewer people at risk should an accident occur. If an dccident
were to occur, the emergency response team may take longer to
respond because of distance, but the reduced risk makes this
alternative a feasible one.

The difficulty in dealing with the TransCanada Highway as a
dangerous goods route is primarily the cost of the only proposed
alternative, a bypass around the northwest part of the city.133
This proposal, as illustrated by the broken 1iﬁes on Figure 9, is
for a route that goes north from the TrangCénada, just west of
the city limits, then curves gently eastward at a point which
lines up roughly with the existing Country Hills -Blvd., and
eventually joins Deerfoot Trail. The proposal does not include a
route to join Deerfoot Trail in the north with the TransCanada
easﬁ of Calgary, because all acéesses onto the TransCanada east
of Deerfoot are controlled with traffic signals and the highway
is. wider and in much better condition. This proposal has been
submitted to the provincial government on several occasions. The
‘Provincial Government has assured Calgary that the route will be
constructed ''some day'. The City must continue to remind

Alberta Transportation of the importance of

133 city of Calgary, Transportation Department, 'Stoney
Trail Proposal'', proposed in early 1970s.
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FIGURE 9 : PROPOSED NORTHWEST BYPASS OF THE CITY OF CALGARY
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this project. The Province has been purchasing properties when
available, in order to build the route in the future. However,
once approved, it will be close to ten years before it will be
constructed, due to the reduced prbvinciél transportation budget
and the backlog of commitments.l3%4 The project will be a
provincial endeavour and the costs will not be shared by Calgary.

As the city continues to grow, the use of risk analyses will
be helpful in determining where residential, commercial and
industrial development should or should not occur. The analyses
would consider projected flows of dangerous goods, and the need
for dangerous goods routes and storage facilities within the
city. Inherent in the planning process would be development
design sympathetic to the requirement for dangerous goods routes
and the need for increased safety standards. Similarly, risk
analyses could be applied to determine what types of land use are
most/least compatible with the transportation of dangerous goods.
ferhaps certain routes should have protective green belt buffer
zones around them if a particularly volatile substance is
commonly transported along them. Or, maybe they should be built
below grade with walls on either side for better containment of a
spill or for protection from wind in the event of a release of
gas. Open undeveloped or recreational land could be a compatible
use if it results in a low surrounding population for most of the
day. Routes through these areaas would experience limited

damages in the event of a dangerous goods incident.

134 personal communication with Cliff Storvold, June 1988,
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This paper provides only a cursory explanation of the '
details of risk analysis and focusses on the routing method to
determine where dange;ous goods routes should be located. There
are many forms of risk analysis and any one of them might be more
appropriate than the others to handle. a certain situation. in the
future.135 The City should be aware of the changes to risk
analysis procedures and how other cities may be using them to
determine public, property and environmental risks.

The most likely candidate for collecting the data required
to abply the routing method, would be the Transportation
Department. However, the actual process of the risk analysis
would draw information and expertise from several departments and-
from the ﬁublic. Details such as demographic statistics and
characteristics, property values and approved future
developments, would be available' through the Planning Department.
The Engineering Department would provide information about
infrastructure; the Fire Department would bro&ide information
about fire station locations and equipment; and Parks and
Recreation could indicate where environmentally sensitive areas
exist. The public influence would be incorporated via the
representatives who sit on the interdepartmental co-ordinating
committee which will be discussed later. The person, section or
department working on the risk analysis will have to consult with

these other departments in order to get that needed information.

135 gSome of these differences are described in M. Matthews,
op. cit., 4-5 and W.D Rowe, op. cit., 11-14.
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A more likely scenario would be the hiring of consultants to
actually conduct the risk analysis with the co-operation and
assistance of any departments necessary.

Future research in this area might include the possibility
of an existing computer model that can be manipulated 'to -perform
what has been called a sensitivity analysis in general
transportation planning.136 This type of analysis tests the
response to changes in tﬁe magnitude of certain model parameters,
in differing combinations. The objective is to discover what
combinatiqn of factors achieves the optimal impact, (which could
range from nothing to any level greater than that). Perhaps,
once Calgary's data base has been éxpanded, such a model will be
viable for use in-Calgary. I am not aware of one in existence.
However, geographic information systems have become quite
advanced and also very popular, 'so the possibility that one does
exist or is in the developmental stages, is quite good. If such
a model exists or can be developed, the process of determining
risks and where development should and should not occur will be

much easier, at least in terms of the calculatiouns.

Problem #2 - Public Awareness and Participation
At present, the public makes no solid contributions to
decisions that affect the transportation of dangerous goods in

Calgary. There is no mechanism whereby an individual can inquire

136 g, Stokey and R. Zeckhauser, A Primer for Policy
Analysis, (New York: W.W. Norton and Company, 1973). :
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about policy or planning for the transportation of dangerous
goods. For information, one is directed to Fire Department
personnel who appreciate public concern in the form of reporting
suspicious activities, but does not encourage any influence on
decision-making regarding dangerous goods policy. The
information they provide tends to be vague and reassuring. It
appears that they would prefer to keep the public at a distance
from the issues. The public may even be unaware that dangerous
goods ﬁass through Calgary each day, and possibly right next
door. Some argue that the public really does not want to get
invélved in such things because the issues are so complex and it
expects the government to take care of us all anyway.137
However, whether concerned or not, the public has the right to be
informed about any issues that affect public safety, and this
includes the transportation of dangerous goods.

The City, in turn, should know about the pérceptions and
fears of its citizens. It needs to know how acceptable the
current transportation of dangerous goods is to the public, how
willing it is to improve safety, and to pay the relevant costs to
do so. A public perception survey is required to determine these
things. One such survey was conducted in the Toronto area by
Ekos. Research Associates Inc., and it may be used as an example
of what sort of infbrmation should be gathered (See Appendix 5 to

view the survey conducted in the Toronto area). This particular

survey resulted in some interesting findings that are likely to

137 This was discussed at the Risk Course held in Banff.
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hold true in most other communities:

1. In general, people have little knowledge about dangerous goods
transportation.

2. As knowledge increases, so does tolerance and therefore, the
acceptability of some risks.

3. People prefer to proceed with changes to improve safety rather
than undergo major new construction. They view new construction
as more disruptive to daily activities and also as more costly to
the taxpayer.

4, People are less willing to proceed with plans as their
personal share of the costs increases. Yet, even at a personal
cost of $250 per year, 50% of the Toronto area residents agree
with proceeding with activities to reduce risk; and at $50,
nearly 80%! -

5. People do not support the principle of éhifting risks from
more densely populated to less densely populated areas.

These are all important findings that will certainiy affect the
development of a risk management straéegy for the Toronto area.
Once a public perception survey has been conducted, City
officials will have the information upon which they can build a
public awareness campaign. ''Awareness' is a level of knowledge
regarding an issue, which in this case, is safety and the
transportation of dangerous‘goods. Studies have pointed out that
the public wants to be made aware of dangerous goods and they
want to be assured that everything possible that can be done, in-
terms of safety, is in fact being done.l38 The public cannot
make this assessment unless they are provided with some
information. But, why inform the public beyond it being their

right? 1In a democratic society this should be sufficient reason,

138 Ekos Research Associates"Inc., op. cit., ii.
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but there are costs associated with public knowledge and
participation and sometimes it is difficult to determine whether
public involvement is cost effective and in the best economic

interest.

In transportation planning, public participation is

...the attempt by potential clienteles [the Public and other
groups] to make transportation planning responsive to their
interests and values. The result will be that considerations
other than the classic engineering ones of cost, safety and
speed will be taken into account in the decision-making
process. Including the public in transportation planning has
been justified from several standpoints; responsiveness,
equity and expediency. Responsiveness, in that the
participation of other clienteles [the Public and other
groups] will result in decisions which will better serve
their interests and be more consistent with their wvalues.
Equity, in that all those clienteles who will be
significantly affected by a transportation decision are -
deemed to have a right to have a voice in that decision.
Expediency, in that it may be necessary to involve new
clienteles if politicians want to retain power and planners
want to implement their plans.l139 :

The transportation‘planning process in Canada has included public
participation of varied sorts since the mid 1960s, spurred on by
public oppoéition to the proposed Spadina Expressway in Toronto,
Ontario. Although the involvement of more actors with more
intérests and values could have made the process of planning more
difficult and contentious, public participation was soon
incorporated in the planning process because the public protests
that developed in the 1960s had revealed the tenuous

responsiveness of transportation officials. Due to the protests,

139 . Wellman, "Strategy and Tactics for Public
" Participation in Transportation Planning in North America',
Public Participation in Transportation Planning: Alternative
Strategies”, Research Report No. 23, (Toronto: University of
Toronto and York University, 1974) 1.
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construction schedules were subject to delays and often to costly
overruns or design modifications.l40 It became both technically
~and politically necessary to make public participation an
integral part of the planning process because the pressure of
responding to outside protest hindered the agencies' capacity to
plan systematically and to implement decisions routinely. The
incorporation of public demands and desires necessarily became
part of the routine planning situation because it was impractical
to treat them as crises factors.l4l |

Granted, in the past, most of the issues.that have arisen in
terms of transportation planning have been social impacts such as
noise reduction, esthetics of roadway design, or transit
convenience. These typeé of considerations do not affect life
and limb; rather they are like and dislike factors. 'In the case
of the transportation of dangerous goods, the issues are more
éensitive because they deal with safety, and conseéuently they do
affect life and limb. They are a matter of fear and confidence
and an appropriate level of information is required so as not to
instill fear or to encourage apathy in the public.'

The consideration of the transportation of dangerous goods
is just an added dimension to the transportation planning process
and should be included in the future. Experience has proven the
public quite capable of understanding technical material as long

as it does not contain awkward language or jargon and is

140 ibid, 6.
141 ipid, 5.
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presented élearly.142 The primary goal_of informing the public
is to establish public recognition of dangerous goods
transportation as being a world-wide issue and in turn, to inform
the public that industry and govefnment are always working on
solutions to the issues that arise and that they invite inquiries
and suggestions on how to make improvements.

However, of what value is the effort of developing
knowledge, if it does not evoke some constructive response?143
There are two major misconceptions about public participation and
its impact on decision-making for any kind. of endeavour. The
first is that the inclusion of the public is a '"bizarre
imposition from the outside by fuzzy-minded, misguided forces,
and that it can only lead to bad planning".l44 The second is
that "participation is essentially a ritual of democracy'".l45
The fact is, that although there is an element of truth to both
these claims, the public has real interests and concerns that
should be included in the plaﬁning process that are not always
obvious. It is unlikely that public participation will result in
consensus on many‘issues but, it will assist in narrowing

alternatives, bringing about new options and clarifying what the

142 ibid, 14.

143 For more information on the reasons for public education
see W.J. McGuire, ''Theoretical Foundations of Campaigns', in
Rice, R.J. and Paisley, W.J., Public Communication Campaigns,
(Beverly Hills, Cal.: Sage Publications, 1981) &4I-/0.

144 3ipid, 18.
145 ibid.
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costs and benefits are by making a particular decision.

In the case of transportation of'dangerous goods, there are
two identifiable positive responses that increased knowledge
.could produce: more rational action in the case of an emergency
related to a dangerdus goods accident; and, greater scrutiny of
the“system and the actors who are involved in the transportation
of dangerous goods. An awareness campaign may result first in
community concern because the transportation of dangerous goods
involves matters of hazard that are unknown to the public and
admittedly uncertain to the experts. (It is important to note
here that the use of the term ''community' does not necessarily
suggest small scale areas, but may mean iarger‘areas and possibly
an entire city). Concern, or fear, is often what promotes a
greater interest in a topic or an issue and results in a desire
for more information and the ability to affect the situation.
This could lead to better participation in such Ehings as
learning evacuation procedures, deciding what community areas are
least suitable for a particular type of development, or how to
report odd occurrences or findings that possibly relate to
dangerous goods. The public may also scrutinize the decision-
makers in government and emergency response personnel. This
interaction could be positive or negative but it will keep the
public aware and contributing, as well as providing some stimulus
for the actors in government and industry to remain responsive to
community concerns.

The information provided by the awareness campaign would

135



also encourage the public to play an active role in the
determination of objectives for its communities. In turﬁ, the
public would share the responsibility for the improvement of
safety programs related to the traﬁsportation of dangerous goods
as well as others Ehat already exist. To achieve that greater
measure of safety, the public would learn how they must respond
in the event of an emergency. Familiarity with the procedures of
evacuation should help to ensure that the community as a whole
will act more rationally in the‘eyent-of an emergency of any
kind.146  Thig greater organization and composure would be of
major assistance to the emergency response personnel handling the
situation and could result in the saving of lives. -

The public as watchdog has been successful in other
circumstances that are associated with crime and/or safety. For
example, the '"Neighbourhood Block Watch' program serves to keep
communities on their guard and alert to unusual incidents.l47
"érimestoppers” is another very successful program that has

resulted in the apprehension of many violators and criminals.l148

146 practice fire drills in buildings are carried out with
this aim in mind also i.e., that practice or familiarity will
make the individual more competent and sensible.

147 1n June 1988 a rather odd sort of thief was apprehended
in Calgary for stealing garden equipment over a period of several
years. The man was found and charged as a result of the Block
Watch program.

148 "Crimestoppers" was established in 1982. It is funded
solely through corporate and private donations. As of June 1988,
the value of stolen property and illegal drugs that have been
recovered, amounts to approximately $31 million at a cost of only
$215 thousand paid out in rewards for information helping to
solve crimes. 1,190 persons have been apprehended and charged
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The reporting of placarded vehicles travelling on roads not
designated as dangerous goods routes, or the noticing of a
strange odour in an area, would help to alert the authorities
about possible spills or by-law offenders.

There is no question that the ‘public can be an extremely
effective participant in efforts to maximize safety in dangerous
goods transportation. This has been illustrated before.l49
However, to contribute constructively, the public requires
information and knowledge about dangerous goods and how they
affect our lives. This could be achieved through a public
awareness éampaign, one that provides a sound basis upon which
informed opinions about the transportation of dangerous goods can
be made. At present, only the media provide information of this
nature and it does not provide a sound basis for forming
opinions.150  The concept of public awareness and participation
as a management option affects, once again, both the probability
of.a dangerous goods incident and also the extént of potential
damages in the event of éné. The association may seem convoluted
but, by having an influence on decision-making regarding

dangerous goods routes and future development, the public helps

for various offenses. The program has proven to be very cost
effective over its six year operation. For more information,
Month End Reports are available through Calgary and Area
Crimestoppers.

149 p, Friend, op. cit., 192.
150 This is not due solely to the nature of journalism.

Government and industry are often selective in what information
'is provided to the media. L.L. Lackey, op. cit., 61-62.
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to keep the probability of accidents to a minimum. Learning
about evacuation procedures and how to make your own home less
susceptible to fire or explosion, helps to minimize losses should
an accident occur.

The public does not require an intimate knowledge of
dangerous goods transportation. There is no need to present them
with detailed projections of dangerous goods movements in Canada
or a set of amendment schedules to the TDGR. Such things will
only serve to create confusion about the more local issues. What
is needed, is a well-rounded education  about how importént
dangerous goods are to society, what risks are involved in
transporting them, how the City approaches dangerous goods safety
and where the problem areas exist. To complement this
information, the campaign should provide means for the bublic to
contribute to the discussion of issues and therefore influence
décisions, if they choose to.

The Planning Department would be the best preparatory
organizer of a campaign of this nature. However, other
departments would be needed to contribute and approve of the
content (such as those to be represented on an interdepartmental
co-ordinating committee). It mighf be logical for consultants to
design and administer the campaign, especially if a consuitant is
hired to perform the public perception survey which is the
preliminary step in the proceés of a'public awareness campaign.
The campaign should be delivered on é community basis across the

entire city. The interdepartmental Dangerous Goods Co-ordinating
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Committee, would review the.process and the contenf thofoughlf
for its appropriateness and accuracy.

It is extremely important to recognize the difficulties
inherent in efforts to educate the public that in turn, can be
exacerbated by local problems.'.It‘is very common for'puﬁlic
participation attempts to be plégued'with problems at all levels
of the process which are affected by iﬁaccurate information,
attiéudes of city officials and the traditionallf low turnout for
meetings to discuss the issues. In Calgary, this is evident and
the low performance to date by the City, to educate its public,
indicates that it is not clear about what is wanted or needed.

A measure of insufficiency must be expected in any public
awareness campaign, despite efforts to reach the majority. There
are always people who just do not respond or seem to care about
even the most crucial issues.l5l Perhapé the ﬁse of various
media to promote public awareness will result in a greater number
of persons gaining knowledge. Part of the campaign could take
the form of a graphic mall display which reaches many people of
all classes and ages. Another bart of the campaign could be in
the form of reading materials distributed to each household.
'Local newspapers could include some interesting highlights and
offer contact numbers for more information or list times, dates
and places where public information workshops or seminars will be
held. .Any combination of these types of means to introduce the

public to dangerous goods and the issues surrounding them, in

151 B. Wellman, op.cit., 4.
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terms of production, transportation and storage, would be a
positive step towards the developﬁent of the public as a
worthwhile contributor to the development and review of a risk
management strategy for Calgary. -
Some research into program design and delivery, that focuses
on.the general public as the target group, will have to be
conducted. This might include research into graphic design and
other such areas that affect the sociological impact of
presenting information and the review of other public information
campaigns, especially those dealing with health or safety issues.
The ultimate cost of a.campaign is not easily comparable to the
possible benefits it will .encourage in the long ﬁerm. B
Another, more formal, avenue to promote public awareness, is
through the public education system, beginning at the elementary
level. Children could be‘taughﬁ the symbols and/or colours used
. in the classification of dangerous godds which are displayed on:
transport vehicles carrying dangerous loads. They are already
taught a number of symbols to promote their own safety such as
""Cross Bone Jones' which means poison and do not touch. This
could be incorporated into the curriculum quite simply and
gradually with more complicated issues being dealt with at higher
education levels. By starting out with simple identification,
children'will become interested in the fopic and, as they grow
older, they will be better equipped to contribute to their
communities when issues regarding dangerous goods arise.

To teach this information, officials from the fire
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department would be most appropriate, at least in the earlier
stages, until a teacher is qualified to do so. A teacher or
teachers, could be trained in much the same fashion as the
firefighting force is, through a brief but comprehensive course
at the training centre in southeast Calgary. |

Post Secondary Education, possibly through the Nérthern and
Southern Alberta Institutes of Technology, may be another avenue
to take. The Transportation of Dangerous Goods is a large and
rapidly growing field. There may be warrant for the
"Transportation and Handling of Dangerous Goods' to find a place
as an established curriculum or as part of a larger one, for
which a diploma could be éearned. There are already a great
number of programs and courses that are required for different
levels of expertise in emergency response. The need for
individuals trained to deal with dangerous goods at all levels,
i.e., planning through emergenéy response is rapidly growing.l152
The pféparation of younger individuals could result in a more
youthful, experienced force and one that will have mémbers who
made the issues of the transportation of dangerous goods, a

actual career choice.

152 There are not enough trained enforcement personnel
available to ensure that the Transportation of Dangerous Goods
By-law is being obeyed in the Calgary area. This lack provides
opportunities for violation of the by-law and thus increases the
likelihood of a dangerous goods incident. Personal communication
with Constable J. Litkowski, Calgary Police Force, June 1988.
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Problem #3 - The Role of the Planning Department

The Planning Department presently plays no role in
transportation of dangerous goods decisions and is minimally
informed about the present framework to reduce or mitigate public
risks. This is odd because part of a community planner's role is
to form a link between the citizens of the community and the
government that serves them. This is a role unlike that played
by most other government departments. The Planning Department
develops the structural framework or design of the functioning
city. The other departments almost independently fill in that
framework with details such as buildings, parks, industrial sites
and other features. Therefore, the Planning Départment‘is a sort
of umbrella under which other departments act and contribute;
essentially, an organizing body. Based on these notions, the
community planner would be the most appropriate liaison person to
activaté public awareness and participation. |

The planner is already accountable for a great number of
responsibilities and must often play the role of troubleshooter
in development situations. There is a countless number of
factors involved in planning for people and the natural and man-
made environments. Naturally, they are often at odds with each
other. Therefore, the addition of another responsibility to the
current ones a planner must address, will pose additional
stresses. It would be unreasonable to assume that this new
effort, to include transpoftation of dangerous goods

considerations in community planning, should immediately be given
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high priority. The planner will have to continue to the weigh
the costs and benefits as always, but, the transportation of
dangerous goods- must be included to some degree immediately in
community planning.

The planner would not need to learn all there is to know
about the transportation of dangerous goods. Rather, the planner
would gather and disseminate information acquired through the
various other contributing departments such as the Fire
Department, the Transportation Department and the Police

Department. This role, as an interactive link between the

public, industry and the rest of the municipal government, is a

very important one.

The other way in which the Planning Department can
participate in decisions that impact on the transportation of
dangerous goods is through repreéentation on an interdepartmental
Dangerous Goods Co-ordinating Committee. This committee would be
set up to discuss issues about the transportation of dangerous
goods and how they affect Calgary's future growth. Since
planners are concerned with land use, people and the environment,
they would be worthwhile contributors to decisions that could
affect any of these three areas. The structure and role of this
committee will be discussed later in this chapter.

Approaching this issue from the opposite direction, some
planning decisions need greater input from other departments to
ensure that they are made in the best interest of the public.

Though development plans are forwarded to fourteen government
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sections and thHe affected Community Asséciations for review
before approval, the process is rather casual. Some officials
stated that, in some instances, the time allowed for the review
was inadequate or tﬁeir office was just too busy to give them
thofough consideration. The design and density of development in
the northeast area, discussed earlier, are examples of planning
decisions that were more likely short-term political decisions
rather than thoroughly thought through ones.

In fact, at no stage in the planning approval process is it
evident that the issue of dangerous goodé.transportation is
addressed explicitly. It is not iaentified aé a developnment
factor with certain criteria that must be met for the approval of
a pian. The Fire Department reviews it primarily from a response
capability perspective. Plans are not designed with dangerous
goods in mind as an important safety-limiting factor. Perhaps an
individual should be specifically responsible for dangerous goods
route planning and development approval. This role would most
likely fit into the Transportation Department and could
incorporate a number of other related responsibilities such as
federal, provincial and local legislation review, chairmanship of
the interdepartmental Dangerous Goods Co-ordinating Committee,
and the process of dangerous goods route data investigation.
This person would represent a solid link between the departments.

The problem of insufficient interdepartmental co-ordination

will be addressed next.
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Problem #4 - Interdepartmental Co-ordination

It is rare that input is prdvided by many municipal
departments on a dangerous goods issue because there are always
what are deemed to be more pressing departmental concerns. This
kind of problem is common in many bureaucracies. An orgaﬁized
inter-departmentql Dangerous Goods Co-ordinating Committee is
needed, ideally comprised of représentatives, as listed in Table
4, from all'of the community associations and a number of the
departments and businesses currently on the Planning Department's
circulation letter. (Clearly, the inclusion of public
representatives on council committees, discussing any issue,
would be beneficial.) The inclusion of all the representatives
listed may be overwhelming. Instead, representatives to cover
larger communities or regions may be most appropriate. These
groups of representatives may be augmented for area-specific
issues on an ad hoc basis through a series of sub-representatives
perhaps.

A similar group to discuss dangerous goods issues.was formed
in the past, comprised of representatives from the Fire and
Police departments, the Provincial Government, the Transportation
Industry and Canadian Western Natural Gas. But it only ekisted:
for a short term; City Council did not support it, since
dangerous goods transportation and handling were not perceived as
an important issue. With the growing importance of dangerous
goods, the handling of them is now fecognized as an important

issue; for example, in June, 1988 Alberta Fire Chiefs met in
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Leduc for three days to review and discuss the latest dangerous
goéds issues. that have arisen in the province.l53

The formation of a specific group is the only way to ensure
that there is equal opportunity for contributions and inquiries
regarding an issue from municipal departments, concerned
businesses and the public via its community representatives.
Each of the members should be formally educated to some extent
about dangerous goods legislation, transportation problems,
emergency response and community awaréness. The City would
provide this education using instructors with a set curriculun.

The Community Awareness and Emergency Response Handbook devised

by the CCPA, may be a good reference for this group and &
subscfiption to the Transport Canada Dangerous Goods ﬁewsletter
would help them keep abreast of activities around the country and
internationally.

The purpose of this fo;mal,group would be to provide a forum
to raise issues and concerns as well as to gather and qistribute
information. Any proposed activities or issues that arise which
may affect Calgarians with regard to dangerous goods
transportation, would be’presented by members of the committee to
the rest of the committee. The opportunity for members to ask
questions or make suggestions would be provided. Recommendations
resulting from the meetings wouldlbe formally tabled and the
appropriate representatives would perform the necessary followup

actions. The community representatives would solicit feedback

153 Access CKUA radio report, June 20,l1988.
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TABLE 4 : LIST OF INTERDEPARTMENTAL CO-ORDINATING COMMITTEE
REPRESENTATIVES

City Departments

Planning

Engineering

Fire

Transportation

Calgary Police Service
Emergency Medical Services
Electric System

Business Development

Land

Parks Site Planning Sub Committee
Social Services

External Parties

Alberta Government Telephones
Canadian Western Natural Gas
Calgary Cable TV 7
Rogers Cable TV ) . ' -
Calgary Board of Education
Separate School Board
Ward Aldermen ,
Community Association Representatives
Calgary Regional Planning Commission

Source : The City of Calgary Planning Department, Circulation
List :
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from the affected public. (It is clearly necessary that the
public be aware of dangerous goods issues to be able to respond
and contribute knowledgeably in this situation.) The end result
should be better planned develdpments in the future, the
recognition of public concerns as indicators of what decisions
are most suitable, and a better informed bureaucracy in general.
The left hand need not be unaware of what thé right hand is doing
but this has been the case on occasions in the past.154 In the
future, with the establishment of this committee, the process of
communicating should be easier and more effective. In turn, both

the numbers of incidents and their effects should be minimized.

Problem #5 - Training and Emergency Response

The City of Calgary Fire Department has an excellent
training facility located in southeast Calgary. The courses and
én-site emergency exercises provide invaluable experience for
Fire Department personnel. The trainers are members of the
Hazardous Materials Section and they regularly teach and take
part in training exercises. Fire personnel are well trained and
prepared for most types of accidents that couid occur. However,
thg Fire Department is not the only responder to dangerous goods
accidents. i

The Police Department and Emergency Medical Services (EMS)

are also part of the force which arrives at the site to provide

154 several officials did not know about various issues or
concerns such as the status of the northwest bypass proposal or
the current locations of dangerous goods routes.
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assistance. Though a document has been prepared to delineate a
structure of authority, one which places the Fire Department in
charge, it would be beneficial if the three departments were to
co-ordinate training as well, primarily to provide consistency in
learning which can result in a more efficient emergency response.
No doubt there are details that it is‘not necessary for EMS or
the Police to know, just as there is information that the Fire -
Department will not need to know in terms of enforcement at the
scene of an accident. Nevertheléss, it would be advantageous for
the three members of the response force to work together in .
theory as well as in practice. There is the possibility that
differing factual or theoretical information exists between thé'
departments and errors or discrepancies at the site of an
accident could jeopardize the response and result in undue
losses. .

-Links do exist between the departments but they are not
solid. Apparentlygcommunications have not been sound between the
Fire Department and EMS in the past, due largely to internal
political reasons.l53 The Fire Department trains its own
personnel. The Police receive their training via APSS with
regard to enforcement and inspection and they participate in a
course with EMS that is essentially an issues course, where

concerns are brought forward, discussed and hopefully resolved.

These efforts, though they have improved safety overall, are

155 There were problems associated with operations in the
fire stations regarding responsibility and authority. Personal
communication with Tom Sampson, June 1987.
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disjointed and seem to have developed on an ad hoc basis.

An approach toward obtaining some standardized training, is
to establish a working group with members from each of EMS, the
Fire Department, Engineering and the Police Department, and
devise a structured teaching program that addresses emergency
response from all perspectives. The Engineering Department
should be included because in many instances engineering
personnel will discover an incident and in some cases will
participate in the cleanup procedures. The key factor will be
consistency of information and knowledge of state-of-the-art
practices. Transport Canada's emergency response training video
may be a valuable addition to the repertoire'of Fire Department
training resources. It is likely that the participants will end
up with a greater understanding and appreciation of the roles
played by the other actors in the emergency response. In
addition, technical information, that might have been updated or
have been subject to interpretations in the past and passed on
incorrectly, can be verified.

A cohesive response force will strengthen the effectiveness
of emergency procedures and will thus reduce the extent of losses

due to an incident involving dangerous goods.

Problem #6 - Data Base
Though Capt. MacKenzie claimed that Calgary has an extensive
data base, this was not evident in terms of the more specific

items of importance regarding dangerous goods. Greater detail is
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required in order to make better judgements and predictions about
the flow of dangerous goodslin Calgary. Accurate information
such as ﬁumbers-of vehicles carrying dangerous goods, what they
are carrying and how much, where to and how frequently, are
"important pieces of information, especially when performing risk
analyses. Such data will assist in the designation of future
dangerous goods routes, the monitofing of current routes and the
study of what areas of the city are at greatest risk. By‘knowing
these things, actions to reduce the prosability of an incident,
such as load restrictions or‘time of day restrictions, can be
implemented. In addition, by understanding the situation, the
response team and the community can be better equipped to deal
with an incident.

It is difficult to recommend a means of accurately
collecting these statistics. One possibility would be to make
use of vehicle inspection stations (VIS) located near the city
limits. It is probably difficult to pull over all vehicles,
especially small ones that do not often get called into a ViS or
travel within the city but do not pass a VIS. It might be
feasible to arrange a sysfem of signs indicating that all
vehicles carrying dangerous goods must report to a certain
checkpoinﬁ between specific hours or if they are carrying a
particular type of commodity. These parameters could change or
include other details as well.

Perhaps a mechanical system of some kind could be developed

to monitor the vehicles travelling along dangerous goods routes
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using cameras or some other technology. This would address the
problem of getting all vehicles included in the effort to receive
accurate data, however, it could be costly. ’

Part IV of the TDGR stipulates that shipments of dangerous
goods must be accompanied by a declaration providing information
about the shipment including what the product is, how much there
is of it, where it is coming from and where it is going to.
These declarations could be registered with a specific authority
within each province, data could be collected and then provided
" to areas requiring the information for conducting wvarious
analyses. Similarly, the Calgary Transportation of Dangerous
Goods By-law could include requirements for all shippers withid
the city to submit regularly the same types of information to the
Transportation Department. By collecting data in these ways,
Calgary would know what percentage of traffic is through
movements, what goods are most prevalent, what routes are most
travelled etc. Further research is needed to establish a simple
and economical means of ogtaining this data.

A transportation of dangerous goods study was conducted by a
consultant for Alberta Economic Development in 1984. 1In this
~document are figures for volumes of dangerous goods and numbers
of vehicles travelling through the province during 1983-84. Some -

of these figures were referred to in an issue of H.0.T.line

magazine and they were cited in Chapter Two of this document.
The consultant must have devised some way to collect this data

(though it may not be accurate). However, this report contains
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"sensitive' data and, therefore, despite efforts, was not made
available for viewing. Thus, the consultant's data collection

method could not.be reviewed.156

Problem #7 - Enforcement of the Transportation of Dangerous Goods
By-law

As a form of encouragement to comply with the regulations
set down by the Transportation of Dangerous Goods By-law, an
increased number of impromptu inspections by trained Police
personnel should be carried out within the city limits along
major travel routes, (dangerous goods routes and others), and at
facilities where dangerous goods may originate or be delivered.
This is already done, but there is a need for a more intense
program of inspection, given the provincial and federal non-
compliance figures (31% and 85% respectively). The shortage of
trained inspection and enforcement officers may make this a
difficult task. Conceivably, fewer warnings and larger fines are
in order. The TDGR were adopted by Alberta and have been in
effect for over two years now; adequate time for transporters to
have learned how to comply with the by-law. Naturally, if
carriers decide not to take chances violating the by-law, then
the by-law works to reduce both the probability of an accident

occurring and the degree of damages should an incident take

156 Personal communication with N. McCullough, Dangerous
Goods Control Division, APSS, May 1988. Stanley Associates
Engineering, "Transportation of Dangerous Goods in Alberta',
(Edmonton: Alberta Economic Development, Transportation Services
Branch, 1984).
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place.

An example of a program that deters violation is the RIDE
program (Reduce .Impaired Drivers Everywhere). The program is
administered by the City Police. It used to be strictly a
seasonal prbgram focusing on the festive Christmas months when
greater numbers of people were found drinking and driving
afterwards. In some cities it is now a year round program
whereby police set up check stops in various locations where
violations tend to be more frequent. The number of persons
driving under the influence of alcohol, has dropped significantly
over the past several years. This has been achieved primarily by

threatening fines and/or charges if an individual is caught.l57

157 calgary Police Department.
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RECOMMENDATIONS

| The management options that have been suggested in this
chapter will effect a reduction in risk b§ acting directly or
indirectly on the probability of an accident's occurrence or the
extent of damages in the'event of am accident, as described in
Chapter Three.

In summary, the following actions are recommended to improve

the safety situation in the City of Calgary.
* Apply the Hazardous Materials Routing Method to the dangerous
goods routes that are currently being used and test some
alternatives.
* include more details on the Dangerous'Goods Routes map
regardiﬁg allowable routes during peak traffic hours, speed
limits and what procedure to follow when making deliveries or.
pickups in areas not serviced by a dangerous goods route.
* Implement the use of the Dangerous Goods Route Sign that 1is
Schedule B of the Transportation of Dangerous Goods By-law.
* Eliminate the Glenmoré causeway as é dangerous goods route.'
* Continue to approach the Provincial government about a northern‘
bypass route so that traffic along the TransCanada highway can be
minimized.
* Expand and regularly build upon the existing dangerous goods
data base. |
* Investigate wheéther a feasible computerized risk or routing
model exists, and whether it is obtainable.

* Develop a public awareness and risk perception survey to be
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applied across the city.

* Based on the findings of a public awareness and risk perception
survey, develop and implement a public awareness campaign
spearheaded by community plgnneré.

* Introduce the transportation 'of dangerous goods into the
education system.

* Establish an official Dangerous Goods Planner position within
the Transportation Department, one that allows autonomy from the
Transportation Department so that it will function as an
effective link between the departments. .

* Establish an interdepartmental Dangerous Goods Co-ordinating
Committee comprised of représentatives listed in Table 4. -
* Provide training for emefgency response personnel that is
comprehensive and consistent for all the parﬁicipatiﬁg
departments.

* Determine‘whether or not the Police force has the authority to
increase the number of fines and instructions to 'proceed to the
courts" that are issued to violators of the TDGR and if so, they

should become more strict by issuing more of each.

CONCLUSION
The word "safe" as defined by the Oxford Dictionary, means

free from risk or danger. But, since no activity truly can be

free from risk, no activity can be said to be absolutely safe.
There are degrees of risk and, consequently, there are degrees of

safety. Therefore, a measurement of the risk and a determination
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of how acceptable that level is, is necessary. Safety is a
highly‘relative attribute that can change from time to time and
be judged differently in different contexts. This 1s due,
primarily, to the fact that our knowledge of risks evolves and so
do our personal and social standards of acceptability. There ié
no better example than smoking to illustrate this point. With
these factors in play, there will always remain differing
opinions about how safe is ''safe enough'" or '"as safe as
possible".158 The "grey area' where risk 'is not defined as
either accebtable or unacceptable, as described in Chapter Three,
will always exist. It is within this area that the management
options will_be‘agplied. The sometimes immeasuriable gain in
safgty that will be achieved by them will no doubt be considered
less beneficial by those persons who, by nature, tend to take
risks, thgn by those persons who are generally more cautious.

The options in this chapter have been presented as creative,
but untested, suggestions and, therefore, may not be easily
supported with proof of their end results or success for Calgary.
The cost implications of the options are not easily determinable
because they will involve further research and refinement prior
to their implementation. This paper has suggested the basic
means to effect change in the various areas of concern that have
been noted.

It is important to reiterate that the City of Calgary has a

good safety record, relative to other places in Canada. It has

158 Concord Scientific Corporation, op. cit., 4.
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made solid efforts to 6rganize the process of emergency response
and to ensure the state-of-the-art abilities of its fire fighting
force. However, it needs to expand its horizons into some other
areas of importance which have been addressed in this paper. The
original hypothesis stated in Chapter One, ''despite the great
progress that has been made by the City of Calgary in this area
of safety, there are further steps that should be taken which
will result in greater safety for the city's citizens", is
correct and there is room for improvement to public safety in
Calgary. This greater safety will be achieved through the
reduction of the probability of an event and/or by the
enhancement of the mitigation measures that are employed and/or
through greatér community preparedness which will result in
reducing the potential losses, as described in Chapter Three.

The transportation of dangerous goods is a sensitive issue.
in the process of researching this paper, it became clear that
something of a mist shrouds the numerous issues. No one seems
éntirely certain of what they know to be true or what is hearsay.
I’ even found discrepancies in print. This made it difficult to
find out details and to be sure that what I did find out was, in
fact, the latest information. Therefore, I cannot attest to the
compiete accuracy of all the details contained herein. The whole
field of\transportation of dangerous goods is still in its
infancy. The newness of 1egislation and the accompanying
confusion regarding regulation confifms this, while amendments,

revisions and issues are brought forward almost daily. During
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the period in which this paper was written, many new items and
issues arose; for example reclassifications of products, updates
on emergency response training, and the controversy ovér whether
empty tanker trucks are indeed ever empty and should they be
placarded in any special manner.  Many of the issues have been
dealt with while others have yet to be addressed. There are many
upcoming meetings and conferences scheduled world-wide to search
for solutions to thé issues.1l59 Meanwhile, we continue to hear
about the truck tanker that flipped and the subsequent roadway
closure, the railway car that leaked or the blatant violétion of

placarding regulations by some unknown carrier.

159 The Dangerous Goods Newsletter issued by Transport
Canada and the H.O0.T.Iine magazine issued by Alberta Public
Services, both provide information on upcoming events that are
relevant to the handling of dangerous goods.
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APPENDIX 1 : THE TRANSPORTATION OF DANGEROUS GOODS SECTION
OF THE OLD TRUCK ROUTES BY-LAW

SOURCE: THE CITY OF CALGARY, TRANSPORTATION DEPARTMENT.
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Hazardous Products

SA

5B

In Sections 5B, 5C, 5D, 5C, 5F and 5G of this By-law:

(o)

(»

(c)-

{d)

(c)

(0

(1

(2)

(3)

"allowable quantitics of goods" means hazardous goods being transported:

(i) in bull in quantitics ol less than Onc Thousand Kilograins
- (1,000 kg.);

{ii)  in consumner packaging; or
(iii)  pursuant to Special Permit issued pursuant to this By-law;

and it includes a reasonable supply of fuel {or use in the vehicle
conveying the same; ’

"carrier" means any person conveying hazardous goods in, into, through
or out of the City by cither truck, trailer or semi-trailer;

"Central Business District" means that portion of the City contained
within the boundaries described in Schedule "D" to this Dy-law;

"hazardous goods" means any solid, liquid or gascous product, substance
or organism that is an actual or potential hazard to thc health or safcty
of any persons, animals, property or the cnvironment or any product,
substance or organism prescribed in any manner whatsoever as hazardous
or potentially hazardous as aforesaid by the Federal Government or by
thc Province of Alberta or by any International Agency, but it shall not
include allowable quantities of goods;

"Hazardous Goods Truck Route"” means a highway so designated in Schedule
"E" to this By-law;

"Permitted Storage Location” means any premiscs in the City located at
lcast One Hundred and Fifty Metres (150 m) away from the nearcst
residence and at which there arc adequate security devices to prevent
thelt or damage to any motor vchicle storcd on such premises.

(D/L 28M79, 1979 Junc 18)
. (B/L 3uM79, 1979 July 23)

No carrier shall convey hazardous goods in or into the Central Dusincss
District between the hours of 6:00 A.M. and 6:00 P.M., Monday to
Saturday, both inclusive.

No carrier shall convey hazardous goods through the ‘Central Business
District from a location outside the Central Dusiness District to a
location outside the Central Business District at any time uniess such
hazardous goods are part of a shipment the remainder of which are being
delivered in the Central Business District in accordance with all other
provisions of this Dy-law.

Notwithstanding any other provision of this By-law no tank vchicle
capable of carrying {lammable or hazardous liquids it excess of One
Thousand Kilograms (1,000 kg.), shall be allowed to enter or to through
or to remain in the Central Business District alter six o'clock in the
moarning and before six o'clock in the evening of any day {rom Monday to
Saturday, hoth days inclusive, and no carricr shall cause, perinit or
suller such a vehicle to enter, drive through or remain in the Central
Business District during such times. . ’

(B/L 28M79, 1979 Junc 18)
(3/L 4M80, 1980 February 19)

No carricr shall enter the City on other than a Hazardous Goods Truck
Route.

No carricr shall leave the City on other than a Hazardous Goods Truclk
Route.
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5D

5C

blg

5G

(3) If a carrier is conveying hazardous goods through the City {romn a
location outside the City to a location outside the City such carrier

shail:

(a) Proceced on the shortest combination of Mazardous Goods Truck
Routes between the location where the carrier enters the City
and the location where the carrier proposes to leave the City;

(b) Remain at ail times on a Hazardous Goods Truck Route; and

(c) Not stop within the City except in accordance with the directions
of traff{ic control devices and Enforcement Oflicers or ata
perinitted storage location.

(#) Subject to Section 2 of this By-law a carrier may, {or the purposc of
obtaining or delivering hazardous goods {rom a location of[ a
Hazardous Goods Truck Route drive his vehicle on strects forming the
most accessible connection between the delivery or collection point,
as the case may be, and the Hazardous Goods Truck Route.

(5) Without restricting the gencrality of Subsection 5C (3) no carricr
conveying hazardous goods through the City from a location outside
the City to a location outside the City shall obtain or deliver
any goods other than hazardous goods from a location off a Hazardous
Goods Truck Route.

(B/L 28M79, 1979 Junc 18)
(B/L-34M79, 1979 July 23)

In the Central Dusiness District no person conveying hazardous goods shall
convey the same by truck, semi-trailer or trailer il there is attached to
the truck or semi-trailer a trailer and no person conveying hazardous goods
shall convey the same in a trailer if there is attached to the trailer a
sccond trailer, .

(B/L 28M79, 1979 June 18)
No person shall:

(a) Drive any motor vehicle transporting hazardous goods in excess of the
allowable quantitics as defined in Section 5A unless such person is in
the act of transporting such hazardous goods directly to a point of

- delivery or to a permitted storage location; or

(b} Park or leave unattended any motor vehicle containing hazardous goods

in excess of the allowable quantities as defined in Section SA unless
in a permitted storage location.

(B/L 34M79, 1979 July 23)

(a) A carrier shall, when requested by a Police Officer, produce for sucl
Officer's inspection the Bills of Lading showing the origin and
destination of the trip and the description of the load.

(b) Particulars obtained by a Police Officer from a Bill of Lading produged
to him under Subsection (1) of this Section and submitted by him in
evidence in Court shall be prima facie proof of the particulars thereon
submitted in evidence without prool of signature or oflicial capacity
ol the person signing the Dills of Lading.

(B/L 36M79, 1979 July 23)

(@) A carcier may apply for a Special Permit with respect to hazardous
goods being transported to or delivered to a location within the Central
Business District. tf the carrier furnishes evidence in support of his
application, which establishes that he would be unable to deliver or
transport the hazardous goods in accordance with the other provisions
of this By-law, the Fire Marshall shall issuc a Special Permit.

(b) A Special Permit may be granted subject to terms.and conditions respect-

ing the transporting and unloading ol the hazardous goods which the Fire
N.la.rshall determines in the circumstances are necessary to safeguard the
citizens of Calgary and their property,
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SH Notwithstanding any other provision of this By-law, a carricr whose vehicle
requires einergency repairs or service mnay leave a Hazardous Goods Truck Route
lor the purpose of proceeding to the nearest service station, parage or other

type of repair depot where such emergency repairs or service tmay be obtained.

(B/L 39M80, 1980 November 17)
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APPENDIX 2 : THE TRANSPORTATION OF DANGEROUS GOODS BY-LAW, 1988

SOURCE: THE CITY OF CALGARY, TRANSPORTATION DEPARTMENT.
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BY-LAW NUMBER 67M87

8eing a By-law of The City of Calgary
respecting the transportation of
dangerous goods. .

'kt*'l******‘k***t***l?t*tt*****t*ttﬁt**

WHEREAS the City is empowered by the Transportation of
Dangerous Goods _ Control Act, Chapter T7-6.5, to regulate the
transportation of dangerous goods within the corporate limits:

AND WHEREAS in the interests of public safety the City is.
desirous of restricting vehicles transporting dangerous goods to
Dangerous Goods Truck Routes and designated truck routes as much as °
possible.

) NOW, THEREFORE, THE COUNCIL OF THE CITY OF CALGARY ENACTS AS
FOLLOWS: :

1. This By-law may be cited as the "Transpbrtation of Dangerous
Goods By-law".

2. Definitions contaiﬁed in the Transportation of Dangerous
Goods Control Act and Regulations, as applicable, are adopted
for the purposes of the interpretation and the application of
this By-law.

3. In this By-law:

(a) "carrier" means any person transporting dangerous goods
in, into, through or out of the City by any vehicle;

(b) "Central Business District" means that portion of the
City contained "within the boundaries described in
Schedule "A" attached to and forming part of this By-
law;

(c) "dangerous goods" means dangerous goods for which
placards are required by the Transportation of Dangerous
Goods Control Act and Regulations;

(d) "Dangerous Goods Route Signs" means those signs
identified in Schedule “B" attached to and forming part
of this By-law;

(e} "Dangerous Goods Truck Route" means any highway so
designated in Schedule "C" attached to and forming part
of this By-law which may be posted with Dangerous Goods
Route Signs;

(f) *"service station or repair depot" means any premises
licensed for the purposes of dispensing fuel or carrying
out mechanical repairs;

(9) “truck route" means a truck route as defined in the
Truck Routes By-law (By-law 77/75); and

(h) “"vehicle storage location™ means any area which is at
least one hundred and fifty (150) metres away from the
nearest residential, institutional or assembly occupancy
and has been accepted by the Fire Marshal, or other
location accepted by the Fire Marshal.
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Subject to this By-law, all trucks transporting dangerous
goods are also subject to the Truck Routes By-law as amended
from time to time,

Subject to Section 7, no carrier shall transport dangerous
goods other than on a Dangerous Goods Truck Route except:

(a) to obtain or deliver dangerous goods from or to a
location off a Dangerous Goods Truck Route or to gain
access to a vehicle storage location, in which event he
shall:

(i) proceed on a Dangerous Goods Truck Route to the
truck route which forms the most direct route to
the collection or'delivery point or the vehicle
storage location;

(i1) proceed on the truck route specified in (i)
directly to the collection or delivery point, the
vehicle storage location or to the street which
forms the most direct route thereto;

(iii) 1if applicable, proceed on the street specified in
(ii) directly to the collection or delivery point
or the vehicle storage location; and

(iv) return to the Dangerous Goods Truck Route on the
same street and truck route; or .

(b) to obtain emergency repairs or service at the nearest
service station or, repair depot located on a truck
route.

No carrier shall stop within the City except:

(a) in compliance with a peace officer, an inspector or a
traffic control device;

(b) to load or unload;
{c) to repa{r or refuel the vehicle; or
(d) at a vehicle storagehlbcation.

(1) MNotwithstanding Section 5(a) and (b), no carrier shall
transport dangerous goods in the Central Business
District except to obtain or deliver dangerous goods
from or to a location in the Central Business District.

(2) No carrier shall transport dangerous goods in the
Central Business District between the hours of 0600 and
1800, Monday to Saturday, both inclusively.

(3) No carrier shall transport dangerous goods in the
Central Business District in any combination of vehicles
that includes a trailer except a single trailer attached
to a truck tractor.

(1) A carrier may apply for a Special Permit to transport
dangerous goods in the Central Business District other
than in the manner set out in Section 7.

{2) Application for a Special Permit shall be made to the
Fire Marshal and shall contain evidence to support that
compliance with Section 7 is impracticable.

(3) The Fire Marshal may issue a Special Permit granting
* total or partial exemption from the requirements of
Section 7 and may impose any terms and conditions
considered necessary in the circumstances to safeguard

the citizens of the City and their property.
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10.

11,

12.

13.

(8)

(1)

(2)

Any contravention of the terms and conditions contained
in a Special Permit issued in pursuance of Subsection
(3) shall render such Special Permit invalid.

A carrier shall, when requested to do so by a peace
officer, produce for such officer's inspection the
shipping document showing the description, origin and
destination of all consignments of dangerous goods being
transported.

Particulars obtained by a peace officer from a shipping
document produced under Subsection (1) and submitted by
him in evidence in Court shall be prima facie proof of
the particulars thereon without proof of signature or
official capacity of the person signing the shipping
document.

Any carrier violating any of the provisions of Section 5, 6

or 7,

or any other person responsible for such violation is

guilty of an offence and liable to a penalty not exceeding
One Thousand Dollars ($1,000.00) exclusive of costs, or, in
the case of non payment- of fine and costs imposed, to
imprisonment for a period not exceeding: Thirty (30) days
uniess such fine and costs are sooner paid.

(1)

(2)

(3)

(4)

(5)

Where a peace officer or a By-law Enforcement Officer of
the: City of Calgary believes that a person has
contravened a provision of this By-law, he may serve
upon or mail such person a Tag.

The Tag shall be in such form as the Calgary Police
Service determines and shall indicate thereon the date
of the offence, the time. of the offence, the place where
the offence occurred and the Section of the By-law which
was contravened.

Upon the issuance of a Tag for a breach of Section S, 6
or 7 of this By-law, the penalty of Two Hundred Dollars
($200.00) shall apply.

Notwithstanding the other provisions of this Section, a
person to whom a 'Tag is served or mailed pursuant to
Subsection (1), may exercise the right to defend any
charge of a contravention of any of the provisions of
this By-law indicated on the Tag. .

A person authorized to issue a Tag as provided in
Subsection (1) is not required to issue a Tag in respect
of a contravention if, in his sole discretion, it seems
expedient to him to issue a Summons drosecuting the
offence instead of issuing a Tag.

Sections 5A, 58, 5C, 50, 5€, 5F, 5G and SH and Schedules "D
and “E" of the Truck Route By-law are hereby repealed.

This By-law does not come into force until it is approved by
the designated Minister pursuant to Section 17 of the
Transportation of Dangerous Goods Control Act.
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READ A FIRST TIME THIS 11 DAY OF  JANUARY » 1988,

READ A SECOND TIME, AS AMENDED, THIS 11 DAY OF JANUARY , 1988,

READ A THIRD TIME
5ND PASSED, AS AMENDED, THIS 11 DAY OF JANUARY , 1988.

ACTING MATUR

APPROVED PURSUANT TO SECTION 17 OF THE TRANSPORTATION OF DANGEROQUS
GOODS CONTROL ACT THIS . é? DAY OF S , 1988.

K bnriestl—

MINISTER OF ALBERTA PUBLIC SAFETY SERVICES

SCHEDULE "A" BY-LAW NUMBER 67MB?

CENTRAL BUSINESS DISTRICT

COMMENCING at the north east corner of the intersection of 17th Avenue
South and 14th Street West:

THENCE easterly along the northerly boundary of 17th Avenue South and
an easterly extension thereof to the banks of the Elbow River;

THENCE northerly along the westerly bank of the Elbow River to the Bow
River;

THENCE westerly along the southerly bank of the Bow River to the
extension northerly of the easterly boundary of 14th Street West;

THENCE southerly along the easterly bohndary of l4th Street West, to
the point of COMMENCEMENT. :
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SCHEDULE "8 BY.LAW NUMBER 67M87

OANGEROUS GOODS ROUTE Sign

DANGEROUS GOODS ROUTE SIGN

RB-69

N\

177

DIMENSIONS 80X80 COLOUR
(cm)
BACKXGACUNOD BORDER MESSAGE / SYM80L
SECTION
REFERENCE  |A2.82.01
ENLARGEMENT| WHITE | BLACK BLACK/ GREEN
h FACTOR

s D R S SRR



10.
11.
12,
13,
14,

SCHEDULE "C*" - BY-LAW NUMBER 67M87

DANGEROUS GOODS TRUCK ROUTE

THOROUGHFARE

Trans Canada Highway

(Being 16th Avenue
North)

Deerfoot Trail

Glenmore Trail

Macleod Trail .
Sarcee Trail

Barlow Trail

50th Avenue 'S.E.
52nd Street S.E.
17th Avenue S.E.

Peigan Trail S.E.
Blackfoot Trail S.E.
17 Avenue S.E.
Ogdendale Road S.E.
61 Avenue S.E.

FROM
Eastern City Limits

Northern City
Limits

Eastern City Limits

Glenmore Trail

- Trans Canada
Highway

Peigan Trail
Barlow rail

Glenmore Trail S.E.

. 52nd Street S.E.

Deerfoot Trail S.E.
17 Avenue S.E.

Blackfoot Trail S.E.

" 61 Avenue S.E.

Ogdendale Road S.E.

178

10

Western City
Limits
Southern City
Limits

Sarcee Trail

Southern City
Limits

Glenmore Trail

Deerfoot Trail
52nd Street S.E.
17th Avenue S.E.

Eastern City
Limits

Barlow Trail S.E.
Glenmore Trail S.E,
Deerfoot Trail S.E.
69 Avenue S.E.

Bartow Trail S.E.



APPENDIX 3 : THE COMMUNITY SAFETY ASSESSMENT MODEL

ADAPTED FROM: R.D. SCANLON AND E.J. CANTILLI, "ASSESSING THE RISK
AND SAFETY IN THE TRANSPORTATION OF HAZARDOUS MATERIALS'" 1IN
TRANSPORTATION RESEARCH BOARD, -NATIONAL RESEARCH COUNCIL,

IMPROVING TRANSPORTATION OF HAZARDOUS MATERIALS THROUGH RISK
ASSESSMENT AND ROUTING, TRANSPORTATION RESEARCH RECORD 1020,

(WASHINGTON D.C.:THE TRANSPORTATION RESEARCH BOARD, 1985)‘8-11.
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A Proposed Community Safety Assessment Model

The two elements of an overall Community'Safety Assessment model
are community risk (CR) and community preparedness (CP).

CR is developed from a formulation of the risk level of a motor
vehicle incident [RL (mvi)], the risk level of a hazardous
materials incident [RL (hmi)j, traffic volume level (Ltv), and
community risk factors. Traffic volume levels are given in the
following table. '
Table 1 Traffic Volume Levels

Annual

Average

Daily
Level Traffic

S e wh D D D S S R G D WS . . R D WD NS S W D GD D T N D W P = S

1
2
3
4
5 2
6 . 30-40, 000
7 40-50,000
8 50-60, 000
9 60-70,000
10 70,000 +

RL(mvi) = Ltv * (Ni or Nr + Nhc +Nvc + Cp + Cm + Nrh + Ctc)
where

Ni = Number of intersections per mile

Nr = number of on and off ramps per mile
Nhc = number of horizontal curves per mile
Nve = number of vertical curves per mile

Cp = condition of pavement (e.g., a Pavement Serviceability
Index, to be based on AASHTO's Present Serviceability
Index),

Cm = condition of median (e.g., a scale of 1 to 10, with 1 =
positive barrier, correctly chosen, correctly installed and
mai?;ained and 10 = no barrier, median width of 20 ft or
less), :

Nrh = number of roadside hazards per mile (e.g., a scale of 1 to
10, with 1 = no roadside hazards, 30 ft clear =zone or
smooth walls per barriers, and 10 = 20 primary hazards or
30 secondary hazards or a combination of the two), and

Ctc = condition of traffic control devices (signs, signals,
markings) (e.g., a scale of 1 to 10, with 1 = excellent,
and 10 = great number of devices in poor condition).
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Then, the PL(hmi) can be expressed as follows:

RL(hmi) = RL(mvi) * gP(ex) * 5.5 + P(f1) * 2.5 + P(cg) * 4.0 +
P(c) * 1.0 +P(p) * 1.0) * Lv * Ld |
where

P(ex) = proportion of explosives vehicles in AADT (e.g., use
percentage derived from random surveys; random surveys
shou}d cover 24 hour, each day of week, four seasons of
year),

P(fl) = proportion of flammable liquids vehicles in AADT,
P(cg) = proportion of compressed gas vehicles in AADT,
P(c§ = proportion of corrosive vehicles in AADT,

P(p) = proportion of poisons vehicles in AADT [the multipliers
(5.5, 2.5, 4.0, 1.0, 1.0) were based on the approximate
"comparative impact of an incident],

Lv = vehicle level, including physical condition, how material is
-loaded, braking system, age of vehicle, condition of tires
and type of container-- evaluation of the container is to be
based on criteria of Bureau of Motor Carrier Safety, Federal
Highway Adminstration, U.S. Department of Transportation.
This evaluation is related also to available gauges and
instruments within or on specific vehicles, and

Ld = driver level (including driver experience, accidents,
violations history, training, awareness of regulations,
awareness of emergency response actions, and knowledge of
potential of material carried).

Then,
CR = RL(hmi) * Pd Na + V$ + Ns
where

Cp = population density of impacted areas (e.g., from census
Bureau classification in specific tracts, available to
community representatives, on a scale from rural to heavily
urbanized),

Na = number of hazardous materials actors (generators, receivers,
storers): this requires a land-use survey--available records
should not be relied upon,

= dollar value of property affected, and

= number of sensitive facilities (e.g., schools, hospitals,
churches, nursing/old age homes, libraries, manufacturing
facilities, and area of public concentration).

L
Ns

The CP element is formulated in the following manner:
CP = Ler + Lec

where Ler is the level of emergency response capability (e.g.,
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training, equipment, communication, transportation, manpower,
evacuation capability, response time, planning, and exercises).
Public awareness and preparedness emergency services include fire
services, police, health and hospitals, public works, and
contract personnel. Lec is the enforcement and compliance level,
including training level of personnel (police and fire); number
of inspections, both fixed-facility 'and on-highway; history of
violation; history of related incidents; and penalty structure.

CP when combined with CR, provide an overall community safety
assessment (CSA) as can be seen in the following equation:
CSA = CP / CR

The eventual value of CSA, as a product of CP and CR, will
reflect the overall community safety situation relative to
hazardous materials transportation. For instance, values between
1 and 5 for CP, with 5 as ''best' condition, or highest CP level,
and between 0.1 and 1.0 for CR, with 1.0 as "worst" condition, or
highest CR level, offer the following CSA values: in the worst-
case scenario, CP = 1, CR = 1.0: CSA = 1; and 'in the best-case
scenario, CP = 5, *cr = 0.1: CSA = 5.0.

If the variables introduced in the three elements of the CSA are
given values that result in a CSA index of this configuration,
the significance of CSA can be shown Graphically, as in the
following figure. A '"criticality level" would be chosen to
-represent unacceptable levels (to the community) of death,
injury, and/or destruction in the event of an incident. If, for
example, we set the criticality value of the CSA as 25, it is
clear that a reduction of risk has a much greater effect on-
overall safety that does an increase in preparedness.
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APPENDIX 4 : THE HAZARDOUS MATERIALS ROUTING METHOD,
WORKSHEET SERIES

ADAPTED FROM: U.S. DEPARTMENT OF TRANSPORTATION, FEDERAL HIGHWAY
ADMINISTRATION, GUIDELINES FOR APPLYING CRITERIA TO DESIGNATE

ROUTES FOR TRANSPORTING HAZARDOUS MATERIALS, (WASHINGTON D.C.:

U.S. GOVERNMENT PRINTING OFFICE, 1983).
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781

WORKSHEET 1: ROADWAY INVENTORY

Alternative:
Date:
Page . of
1 2 3 4 5. 6 7 8 - 9
Segment Road | Number Urban Length Speed ADT Traffic Heavy Volume
Type | of Suburban Limit (000) | Signage | Intersections
# 1% Lanes Rural
# | /mi. # /mi.
cont'd
10 11 12 13 14
Terrain Accident Rate Probability of any ! HM Accident — Probablity of

Vehicle Accident

X

Factor

HM Accident




G811

WORKSHEET 2: POPULATION

Alternative: HM Class:
Date: Impact Radius:
Page of
1 .2 3 4 5
SEGMENT _ : CENSUS TRACTS
T
Number : Population ¢ Percent of Tract L Population in

in Impact Area | Impact Area




981

Alternative:

H.M. Class
Dete: ‘-WORKSHEET 3: PROPERTY VALUE
Impact Radlus
‘Page of
VALUE OF ROADWAY
LAND USE VALUE ($) STRUCTURES ($) SEGMENT
SEGMENT ‘ I T TOTAL
LAND USE VALUE/FT X LENQTH (FT) = VALUE BRIDGE OVERPASS (€ %)

HI-DENSITY RESID.

MED-DENSITY RESID.

LOW-DENSITY RESID.

COMMERCIAL

INDUSTRIAL

HI-DENSITY RESID.

MED-DENSITY RESID.

LOW-DENSITY RESID.

COMMERCIAL

INDUSTRIAL




L81

ATERNATIVES COMPARISON

2 3

1 < 4 5 6
ALTERNATIVE | MANDATORY FACTORS
Number Length Travel Rank Physical Legal
Time
cont'd .
7 8 9 10 11 12 13
RISK DETERMINATION | SUBJECTIVE FACTORS
- Population Property Population Property Emergency
Response
Risk Lowest Risk Lowest

Alternative Alternative




APPENDIX 5 : SAMPLE PUBLIC PERCEPTION SURVEY AND FINDINGS

SOURCE: EKOS RESEARCH ASSOCIATES INC. "CONSULTANT SUMMARY REPORT:
_ PUBLIC PERCEPTION SURVEY' IN TORONTO AREA RAIL TRANSPORTATION OF

DANGEROUS GOODS TASK FORCE: INFORMATION PACKAGE, (TORONTO:

DECEMBER 1987)
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I.

2.

3.

ENOWLEDGE AND PRIORITIES

There are a number of gituations in which health and safety can be
put at risk. I would like you to rate hovw you feel about the safery
of the following items on a scale from 1 to 7 where 1 means extremely
safe, 7 means extremely dangerous, and the midpoint 4 means neither

safe nor dangerous.

EXTREMELY EXTREMELY
SAFE NEITHER DANCEROUS

Living near a nuclear power | ] | i | i |
Plant? cecesccsccccncsccccses 1 2 3 4 5 6 7
4.9 7.5 8.1 9.4 13.8 11.5 44.9 5.336 992

Smoking cigarettes? .ceceeees 1 2 3 4 5 6 7
1.8 2.0 5.7 11.9 17.3 14.3 47.1 5.719 100CL

Travelling by automobile? ... 1 2 3 4 5 6 7
: 9.0 20.6 26.1 23.3 11.8 5.1 4.0 3.397 998

X n

Living near a rail line on

which dangerous goods are
tTansported? cesesecsscessses 1 2 3 4 . 5 6 7

3.5 11.4 13.6 17.0 19.2 14.6 20.6 4.634 999
Living near a road om which

dangerous goods are trans-
POTLEA? sesvssccccccscscavacs 1 2 3 4 5 [ 7
3.1 9.9 12.6 18.2 20.1 16.8 19.2 4.697 999

Do you live or work directly adjacent to, within two or three blocks
of, or within one mile of a train line? (Accept only one answer.)

Directly Adjacent «.eeceeccccscses 1 4.5
Within 2~3 BlockS eevevcccccsceass 2 10.12
Within One Mile c.cecevcececeneess 3 38.92 n = 990

More Than One Mile ..... tessaneans 4 46.52

ASK ONLY IF THEY LIVE WITHIN 1 MILE OR 1.5 R4 OF A RAIL LINE

1
1
1

There may be many different things that bother people living pear a
rail line. Could you please rate your persoual level of concern with
the following factors on a scale from 1 to 7 whbere 1 i{s oot at all
concerned, 7 is extremely couceraned and 4 is sonevhbat concermed.

NOT AT ALL SOMEWHAT EXTREMELY
CONCERNED CONCERNED CONCERNED
1T 1 1T 1 % .=
7. NOLSE cecveccccaccasscace 1 2 3 4 ) 6 7
39.4 14.8 11.8 9.3 12.0 5.1 7.5 2.850 507

8. Risk of a dangerous
goods accident ....cecesee 1 .2 3 4 S 6 7
. 17.5 15.1 15.1 9.3 15.3 9.9 17.9 3.911 504
9. Vibrazion/shaking ccee-oe 1 2 3 4 S 6 7
48.7 15.4 7.7 7.5 9.7 4.8 6.1 2.529 505
0. Speed of the trains .---« 1 2 3 4 5 6 7
42.5 13.9 9.7 10.3 10.1 6.2 7.2 2.787 503
1. Impact on property values 1 2 3 4 5 6 7
. 33.2 11.7 11.9 12.7 11.7 9.7 8.9 3.231 503
2. Aesthetics (or unsight=
liness of track area) :-- 1 2 3 4 5 6 7
32.7 16.0 12.6 12.2 10.6 8.6 7.2 3.068 499
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We are interested in your opinions about the likelfhood of accidents
involving the transport of dangerous goods for different modes of
transport. Please rate the likelihood using a 1 to 7 scale where 1 is
extremely unlikely, 7 is extremely likely and 4 is somevhat likely.

EXTREMELY SOMEWHAT EXTREMELY
UNLIKELY LIKELY LIKELY
N P P x___n
13. Truck?eeeesescsess 1 2 3 4 S 6 7
5.1 8.2 15.2 22.1 22.8 16.2 10.5 4.400 988
14. Train?eeeeeceecess 1 2 3 4 5 6 7
10.6 20.6 21.5 18.3 16.5 7.6 4.9 3.516 989

In your opinion, when and 1f an accident involving dangerous goods
occurs with each type of transport, what is the likely severity of
the consequences of that accident? Consider 4injury or death,
pollution, property damage. Please rate on a 7 point scale vhere 1
415 po impact and 7 is an extremely serious impact and the midpoint 4
is moderate impact.

EXTREMELY
NO MODERATE SERIOULS
IMPACT IMPACT IMPACT _
N R A O N x o

15. Truck? ececececess 1 2 3 4 S 6 7

1.4 4.3 9.5 17.7 23.7 18.5 24.8 5.129 986
16. Train? ecesevesaes 1 2 3 4 S 6 7

2.4 2.5 4.9 11.0 20.0 23.4 35.8 5.570 985

All things considered, hov would you rate your level of concern
about accidents involving dangerous goods for these modes of
transport? Please rate on a 7 point scale where 1 £fs bot at all
concerned and 7 is extremely concerned and the midpoint 4 is
moderately coocerned.

NOT AT ALL MODERATELY EXTREMELY
CONCERNED CONCERNED CONCERNED
. & &+ © i 1 x
17. Truck? cececcceses 1 2 3 4 5 6 7
4.4 7.8 10.6 18.9 17.1 18.4 22.8 4.828 990
18. Train? ceceeceeeece 1 2 3 4 5 6 7 ‘
4.4 8.5 10.3 16.4 17.9 15.9 26.7 4.890 990

Hundreds of products have been classified as dangerous. How often
do you think each of the following types of dangerous products are
{nvolved in transport accidents? Please rate on a 7 point scale
where 1 48 never, 7 is all the time and & is fairly often. )

FAIRLY ALL THE
NEVER OFTEN TIME

| o i R
19. Explosives, toxic
toxic chemicals x n
and flammable
materials? ceeee. 1 2 3 4 5 6 7
4.0 16.0 21.8 22.8 18.1 8.3 8.9 3.955 779

20. Radiocactive
material? cceeeee 1 2 3 4 5 6 7
12.7 30.8 20.1 13.4 9.8 6.6 6.7 3.231 961
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21.

22.

II.

24.

25.

26.

27.

In your opinion, about what percentage of all rall cars carry

dangerous goods? -
x = 29.347

PERCENTAGE l I IZ s = 21.772
n = 896

Approximately hov many people do you thing have been killed or
injured in rail accidents involving the tramsport of dangerous goods
since 1981 in Canada? (Prompt with range if necessary, e.g., zero,
1 to 10, 11 to 20, 21 to 50, more than 50.)

2ero people cccocesccces. 0 B.72
1 to 10 people ccvccccees 1 24.4%
11 to 20 people +cceseees 2 15.9%2 n = BO3
21 to 50 people e-ccesess. 3 23.5%
More than 50 people ..... & 27.47%

In 1979, there was a derailment of 24 cars in Mississauga. One
quarter of a million people were evacuated as & result. Bow concerped
are you about this ipncident? Please rate on 2 1 to 7 scale where 1 is
not at all concerned, 7 is extremely concerned and 4 is moderately

concerned. (Circle B(N/A) 4if respondent did not know of the
derailment.)
NOT AT ALL MODERATELY EXTREMELY
CONCERNED CONCERNED CONCERNED
f ] | ] | ! | -
1 2 3 4 5 6 7 x = 5,242
4.7 5.4 6.0 16.0 15.8 17.2 34.9 n= 923

PUBLIC ACCEPTANCE

1 am going to read a series of statements and I would like you to
tell ‘we whether you agree or disagree with each one. Please rate on
a 1 to 7 scale vhere 1 means strongly agree, 7 means stroogly
disagree and 4 means peither agree nor disagree.

STRONGLY STRONGLY
AGREPR NEITHER DISAGREE

Accidents are inevitable and | ] 1 1 ] I
the public will just have to ’
accept some accidents involv-
ing dangerous goods ccececescec. 1 2 3 4 5 6 7

15.3 12.6 12.4 11.0 12.8 11.9 24.1 4.254
Dangerous goods should never
be transported through popu—
lated 8Y@a28 cvcevccvcccccceas 1 2 3 4 S 6 7

38.3 13.1 10.4 10.1 9.5 7.1 11.4 3.063
Generally speaking, the rail
industry has done a good job
in developing safe methods to
transport dangerous goods ... 1 2 3 4 S 3 7

19.8 19.1 19.1 20.7 10.7 6.3 4.3 3.193
There have been so many acci- :
dents and problems with trans—

st

‘portation of dangerous products,

I have difficulry believing
anyone who tries to tell me
sbout safety anymore <ecceses 1 2 3 4 5 ) 7
11.0° 9.9 11.3 25.3 15.7 12.6 14.2 4.195
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28.

29.

30.

31.

32.

33.

34.
35.
36.

Contioued

STRONGLY STRONCLY
AGREE NEITHER DISAGREE _
T T 1T 1T T 1 %
There have been a gumber of
important changes in rail
technology for safely trans~
porting dangerous goods in
the past decade ceceveccessss 1 2 3 4 5 6 7
15.3 17.4 18.8 31.0 8.2 4.9 4.4 3.317
My main concern is that people
responsible for rail transportation
safety are not properly
trained cccceccccccersoccacss 1 2 3 4 5 6 7
21.2 14.3 14.4 18.5 12.@'10.1 8.7 3.527
What 1 know about the trans-
port of dangerous goods is
mainly based on newspaper or
television TEPOrLs eccecccceecs 1 2 3 4 5 6 7
62.6 14.7 S.4 4.4 5.0 2.7 5.2 2.035
From what I know, the current
methods of transporting danger—
ous goods through my community
are reasonably safe cccececse 1 2 3 4 5 6 7
38.4 21.6 13.4 12.1 6.1 4.3 4.1 2.554
The economic well-being of the
Toronto area is significantly
dependent upon the use of
dangerous products eeececcce. 1 2 3 4 3 6 7
22.5 14.2 14.6 19.8 11.9 7.4 9.6 3.450
Railrcads have traditionally
been irresponsible in their .
attention to public safety .. 1 2 3 4 5 6 7
: 6.2 8.2 10.0 17.7 19.0 18.4 20.6 4.725
1 believe it is important
to proceed with alternatives
which reduce the level of
public risk, even if it
personally costs me:
$50 PET YERT coceccsccccscsces 1 2 3 4 S 6 7
51.5 17.4 8.0 6.0 5.5 2.3 9.3 2.408
5250 PEL YEAL ccecscsccvsscse 1 2 3 4 5 6 7
29.6 11.3 10.6 12.7 8.6 6.3 20.8 3.615
1f I truly believed that
the measures to reduce
the risks from the traasport
of dangerous goods by rail
are of top quality, I could
live with the existing
SYSLEM ccevveccccnccssccccvcce 1 2 3 & 5 '3 7
42.1 20.1 13.8 8.9 6.4 4.5 4.2 2.476
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37. As a marter of principle, 1t 4is falr to shift risks (of a rail
accident iovolving dangerous . goods) to & Dev group of people, if
significantly fever people are exposed?

STRONGLY STRONGLY
AGREE NEITHER DISAGREE
1T 1© 1 | —
1 2 3 4 5 6 7 X = 4.656
15.4 8.8 9.3 10.2 9.0 11.9 35.3 n = 974

38. IF AGREE, (1-4 to Q. 37) I would feel the same even if they shifted
the rail traffic to wy area.

STRONGLY - STRONGLY
AGREE NEITHER DISAGREE

T 1 & 1 -

1 2 3 4 5 6 7 X = 3.435
24.2 12.0 16.3 20.8 7.7 8.9 10.3 n = 418.

39. As a matter of principle, the risks‘of a rail accident (involving
dangerous goods) should be vreduced to a aminimum regardless of

coSts. .
STRONGLY STRONGLY
AGREE NEITHER DISAGREE
1 T 1T 1 & | -
1 2 3 4 5 6 1 x = 2.274

56.3 13.6 8.1 6.5 5.8 3.2 6.4 n = 995

40. IP AGREE (1-4 to Q. 39) I Houlé feel the same even if I persooally
bad to bear some of that cost.

STRONGLY STRONGLY

AGREE NEITHER DISAGREE
N _
1 2 3 4 5 6 7 x = 2.282

50.7 16.2 10.4 11.5 4.2 2.3 4.7 a = 827
IIX. BACKGROUND CHARACTERISTICS

Finally, I'd like to ask you & few general gquestions about yourself and your
background. This informaticn will be used only for statistical analysis.

42. Do you or does any member of your household work at a job that
directly iavolves the manufacture, handling or transportation of
hazardous goods in any way?

.

YES eeveeneeceacsensess 1 15.3%
NO Seveccsoccsscssccnccasse 2 84-7: ns 998
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43.

44,

45.

46.

47.

Do you or a member of your bousebold use the GO trains to commute to
vork?

YES ecccaccoccssccccvecs 1 14.22
NO cocesceavocscaccnsses 2 85.8% n= 1003

How many members of your bhousehold are financially dependent on

you? -
x=1.11

mmper | | s =1.32

n = 997

Do you own or rent your home?

OWN cceccecccescccecess 1 74.1Z
CBENT eccccconccnnscncas 2  25.92 n = 979

In vhat year were you borm?

X Age = 40.87

YEAR l 1] l 1 l s = 14.60 yrs.

n = 982 .

What 41is the highest level of formal education which you have
achieved? (Enter the grade or circle the appropriate code.)

Primary School (enter grade) ceceececccccee l l l 2.92

High School (enter grade) cccececccsscccccss l ] I 47.22

n = 990
Some Community COllege seecevececescscccsss 14, 8.2%
Some UNiversity cececcececccectoccccscacsnes 15 6.52
Community College Graduafe ecccccceccceccees 16 10.72
University Gradulte eccceccecccccocecvoscscocs 17 17.5%
POSL GraduBle cccceccccccccovsocccccnsscsces 1B 7.02
48. What municipality or township do you live in? {(Probe for town or

4S.

borough if respondent does vot know the municipality or township.)

Metro-Toronto esecees 1 20.42
YOrK cececececcccnce 2 18.4Z o = 1008
Halton & Peel .c.eo0 3 40.27
DUTham ececoccccccce & 21.02

What {s your postal code? BN ENEETE
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0. Pipally, 4o 1986, 4imn wvbat Tange was the

housebold? (Read list.)

LESS THAN $10,000 seceocecoocanccnacss
§10,000 £o $20,000 <eeeecescescaconns
$20,000 £o $30,000 <eveevcccoroonnonns
$30,000 £o $40,000 eeeecenraaanacncnns
$40.,000 0 $50,000 ceenneocascnanncnes
$50,000 £0 $75,000 ceveceernanacnsenns
$75.000 to $100,000 eeeeeencocaccccnss
OVER 100,000 eevcceesvesancncnasansnss

THESE ARE ALL THE QUESTIONS WE HAVE.
THANE YOU VERY MDCE FOR YOUR COOPERATION.

DO NOT ASKE: Code sex:

Male ccececvsncenss 1 48.12
Female ceecocsvesss 2 51.92
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