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1.0 BACKGROUND
1.1 Current Vehicles
Edmonton has successfully operated trolleybuses since September 24, 1939. The current
vehicles incorporate very reliable running gear manufactured by the Brown Boveri
Corporation (of Swiss origin) installed in General Motors ‘New Look’ bodies and were
purchased new in 1981-82.44, 35 There are 98 vehicles (out of an original 100; two were sold to
Dayton, Ohio). The vehicles have comparatively low mileage vs. diesel buses their age on the
system.9 As reported in November 2000, 39 vehicles are in storage, and the remainder are
rotated for service on seven trolley routes.32 Peak vehicle requirement is 38 units (37% of the
total number owned).32 The typical life expectancy of a trolleybus in Edmonton subjected to
daily use and average mileage accumulation has been 25-30 years in the past.9, 86 (In most
applications, it is generally accepted that trolleybuses last about 1/3 longer than diesels, with the average diesel
life expectancy being 18-20 years. In the United States, the federal government considers funding of diesel bus
purchases based on a 12 year life cycle, but an 18 year cycle applies to trolleybuses.)

1.2 Size and Value of the System
Edmonton has a comparatively extensive trolley system for its population. With about 0.26
trolley route km per thousand population, our system ranked third among selected systems
around the world examined recently in a Hong Kong study, as illustrated on Chart 1.93 The
system comprises just over 130 one-way route kilometres of overhead wire and eight rectifier
substations that convert AC current to the DC power required for the vehicles.86 The system
operates at 600 Volts. Most feeder cable (feeding power to the system) is of the aerial type,
suspended at street-side, with some underground feeder cable in the Downtown area.86 A
conservative estimate of the cost to build such a system today would be in the range of $70 to
90 million dollars. (A ballpark figure for trolley infrastructure today is $1 million per two-way km. This
can vary depending on the amount of “special work” required—e.g. switches and crossovers—as well as on the
type of feeder system, size and type of substations used, etc.) 83

1.3 Recent Investments in the System
Since about 1980, over $47 million in capital investments have been put into the Edmonton
trolley system. This includes $21 million for the purchase of 100 Brown Boveri trolley
coaches (@ $210,000 each),62 with the remainder going into upgrades of the network. The
rewiring of considerable stretches of the system as well as the replacement of poweron/power-off and a number of directional switches with radio induction controlled types took
place in the early 1980’s. (The life-expectancy of trolley infrastructure is upwards of 30 to 50 years with
proper maintenance.)83 At that time, extensions were also built west along 107 Avenue as well as
on 118 Avenue to 156 Street and south along 156 Street to Jasper Place. An extra set of wires
was installed on Stony Plain Road for a planned express service to West Jasper Place (WEM),
and support (traction) pole installation was completed along 97 Street from 118 Avenue to
Northgate. These two projects, as well as a planned extension to Abbotsfield,88 were never
completed. In 1993, City Council issued a directive that the trolley system and vehicles be
used to the maximum extent possible.31 Shortly thereafter, funding for an ongoing “proactive” overhead maintenance and upgrade program was also approved by Council. There
have been no significant proposals put forth by the Department of Transportation and Streets
to extend the trolley overhead since the matter was last deliberated in 1993-94 despite the
underutilization of the existing vehicles and the increased utility value that extensions would
give to the system.
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1.4 Condition of the Infrastructure
A 1992 report by Edmonton Power assessed the condition of the overhead network and
described the overall condition as fair to good.86 Improvements completed since that time
under the “pro-active” upgrade program, in addition to a new substation built in the Rossdale
area in 2000, mean that the system itself is in good order. Chart 2 illustrates the areas in
which upgrades have been made since the early 1980’s. (Note that the chart is not all-inclusive or
meant to imply that all upgrades necessary in the long-term have been completed in the shaded areas.)
1.5 Extent of Use of the Infrastructure
There are two significant sections of the overhead network that are not currently used or not
used extensively for regular service. These are the Highlands section east of 82 Street and the
109 Street extension to Southgate, indicated by the shaded areas on Chart 3. Trolley runs to
Southgate ceased in 1994 when diesel buses were substituted on Route 9 and the service was
combined with the former Route 29 to serve Northgate.71 One run to Southgate in the AM
peak was re-introduced in 1998. The use of trolleybuses had originally been a deciding factor
in persuading Southgate residents to consent to transit service on the southernmost portion of
109 Street 19 years earlier.44 Trolley service to the Highlands was terminated with the
revamping of the Transit System known as “Horizon 2000” which was launched on June 29,
1997. It is noteworthy that in neither case did planners specifically ask area residents whether
electric or diesel service was preferred before these changes were introduced.
A number of possibilities exist for utilizing these disused sections for transit service given
present-day considerations and route patterns, in addition to a section of service wire
Downtown on 102 Avenue—also shaded on Chart 3--that was originally built for detours.
Temporary special events services that one might institute for events like the 2001 Games
could also make use of these sections. Currently, the Southgate and Highlands sections are
used for operator training and the 102 Avenue section for turnbacks.
2.0 POTENTIAL EXTENSIONS
The issue of building extensions to the trolley system, though rejected in the past for various
reasons, is one which still merits consideration today. Extensions would increase the utility
value of the system, ensuring a greater return on taxpayer investments in electric bus
transport and enabling more of the existing vehicles to be used. Greater usage of trolley
buses has a lowering effect on per unit operating costs, resulting in greater efficiencies. The
current economic climate--with the potential for funding from other levels of government for
infrastructure projects and environmental enhancement initiatives--provides more possibilities
for investing in public transit than was the case several years ago. In addition, the projected
transit capital expenditures in the Transportation Master Plan incorporate a cushion of some
$160 million;84 significant extensions to the trolley system could be built for less than 10% of
this cushion.
Some potential extensions that could be considered today are indicated on Chart 4. These
would include the previously proposed extensions to West Edmonton Mall, Northgate and
Abbotsfield, which currently carry an estimated price tag of $7.0, 3.5 and 6.0 million,
respectively.32 (1994 estimated figures are indicated on chart.) Given the restructuring of transit
routes in 1997, the optimal utilization of an Abbotsfield extension today would require a
reconfiguration/realignment of routes. This might lead one to conclude that an extension to
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accommodate the current Route 2 along 50 Street to Clareview would constitute a better
investment.
These are by no means all of the possible extensions that could be built, nor do they
necessarily represent the best options. One could, for instance, wire 104 Avenue west from
101 or 107 Street to Stony Plain Road/102 Avenue in conjunction with a WEM extension.
There is also the idea of a Downtown trolleybus circulator to connect Grant MacEwan
College with LRT stations which was put forward several years ago.100 Such a proposal could
now be easily implemented as the “Rathole” no longer stands as a barrier.
A short extension (only one set of wires required) of about two blocks southbound on 80
Street to connect 118 Avenue with 115 Avenue would allow interlining of selected runs of
trolley routes 3 and 5. This has potential to permit more frequent service on Route 3 with a
minimal increase in operator costs. (Route 3 service frequencies late evenings and on Sundays were
better before Horizon 2000; subsequent attempts to restore this service level have run against operating budget
limitations.)

The trolleybus system is a key transit service provider to several older, centrally located
neighborhoods in Edmonton and, moreover, to the Downtown core. There are no major
roadways expansions planned in these areas.84
One of the goals of Edmonton’s
Transportation Master Plan is to increase transit’s share of daily trips to Downtown from the
current 34% to at least 37%.84 Extending the trolley system to increase its ability to provide
Downtown links would be in keeping with the plan’s fundaments by making better use of
existing facilities84 to achieve set goals.

3.0 KEY BENEFITS OF TROLLEYBUSES
3.1 Power Consumption and Energy Efficiency
The widely accepted average power consumption for trolleybuses in North America is 3.0
kWh per kilometre of travel, including power losses in transmission. The measured average
in four North American cities, shown in Chart 5, varied between 2.5 and 2.7 kWh per km.34
(“Chopper control” systems on our current BBC vehicles are a power saving feature. Regenerative braking, not
used on Edmonton trolleys, is also associated with power savings on systems with frequent headways.
Vancouver vehicles have this feature. Vehicles in Dayton and San Francisco had neither feature when the
measurements on Chart 5 were taken.) The trolley’s average power consumption translates into

about 10 megajoules of energy.10 The energy consumption of a typical 40 foot diesel bus
under similar load conditions is about 24 megajoules, meaning that the trolleybus is more than
twice as energy efficient as the diesel.10, 87 This is illustrated on Chart 6. Where energy
savings are concerned, in particular energy derived from non-renewable resources, the
trolleybus is a clear leader.
3.2 Environmental Factors
3.2.1 Air Pollution, Health and Mortality

The state of the environment is a matter of increasing concern globally. In particular,
pollution in urban centres is steadily rising. Motor vehicle exhaust from cars, trucks, buses
and other forms of transportation is to blame for a significant portion of that pollution. Many
cities, like London, England for example, have made newspaper headlines with reports of
more annual deaths from air pollution than traffic accidents.94 The Suzuki Foundation reports
that, in Canada, at least 8% of all non-accidental deaths can be directly linked to air
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pollution.12 This translates into 16,000 premature deaths each year nationwide.12 The number of
people suffering from respiratory ailments is rising significantly.45 Hospitalization of young
children in Canada for asthma increased by 28% among males and 18% among females between
1980 and 1990.60 The City of Toronto Environmental Task Force estimates that health care costs
resulting from vehicle emissions in the greater Toronto area total over $5 billion dollars
annually, with about 1,800 premature deaths directly attributable to air pollution.12 In Edmonton,
pollution currently claims about 350 lives per year; 45 collision statistics show that there were 24
fatal motor vehicle collisions in 1998 and 17 in 1997.16
As a rapidly growing city, Edmonton will find it difficult to escape the rising pollution from
increasing travel demands and increasing numbers of vehicles on the roads. Even the most
optimistic predictions for the next 20 years in Edmonton show a rise in carbon emissions and
nitrogen oxides.84 Good public transit could attract commuters away from Single Occupant
Vehicles, but higher transit use would also mean more buses and more pollution from transit
sources. Prudent transit planning entails selecting vehicles with reduced or zero emissions
wherever possible. A recent move to expand the trolley system in Athens, Greece followed
reports that estimated transit’s share of the noxious vehicular pollutants was now between 20 and
40%.93 In the United States, diesel-powered transport makes up just 6% of all the miles driven,
yet it produces 40% of all the smog-related chemicals and, in larger cities, up to half the airborne
soot (particulate).1 Consequently, New York, Boston and many municipalities in California are
moving away from traditional diesel-powered public transport.29 While it is undeniable that
fossil-fuelled power plants--in particular those powered by coal--also discharge hazardous
substances, a comparison of U.S. mortality data from the American Lung Association and a
recent study on power plant emissions reveals that diesel exhaust is responsible for about twice
as many deaths annually as the emissions from all the power generation in the United States.26, 22
The determination that the health risks from power plants are greatest within a specific radius of
the plant and that new technology could reduce these dramatically22, 73 suggests that the diesel’s
effect on mortality will remain greater in spite of vehicular pollution controls simply because its
emissions are released at curbside.
Edmonton planners and City Council have a clear choice in certain transit corridors of what
kind of vehicle they choose to operate. Their decisions can set a precedent for making
Edmonton a greener city: Chart 7. Transit experts like Dr. Vukan Vuchic, Professor of
Transportation Engineering at the University of Pennsylvania and consultant to the U.S.
Department of Transportation, agree that trolleys have considerable environmental associations
and are typically found in cities that offer a higher quality of transit service with reduced
emissions.92, 54 The choice of operating a multi-modal transit system that includes trolleys
positively impacts the image of the city in terms of environmental commitments and the quality
of its transit system as perceived by the public.54 Edmonton’s Transportation Master Plan
(TMP) clearly states that it aims to support efforts and behaviours which limit the environmental
impacts of transportation.84 In other words, the TMP supports the continued use of trolleys.
Chart 8 describes the basic emissions that result from the combustion of various fossil fuels and
contribute to poor air quality and the greenhouse effect (global warming). The first six of
these—hydrocarbons, carbon monoxide, nitrogen oxides, sulphur oxides, particulate matter and
volatile organic compounds—are classified as “common air contaminants” (CAC’s). These
common pollutants have toxic properties and contribute to health problems. It must be
emphasized that the magnitude of the health affects are influenced by levels of exposure,
exposure usually being the highest and risk being therefore the greatest at locations nearest the
source.22, 39 With internal combustion transit vehicles, the source is in the streets, at a transit
centre or inside the garage—often in proximity to large numbers of people.

Edmonton – A “Green” City?

The noise and exhaust emissions
--both visible and non-visible-from diesel buses represent an
environmental hazard and
detract from the City’s image as
a place where people will want
to live, work and play!

Edmonton’s Transportation Master Plan clearly states that it aims to support efforts and
behaviours which limit the environmental impacts of transportation.
(Photo: M. Parsons)
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Description of Transportation Emissions

Hydrocarbons (HC): Essentially unburned fuel. Hydrocarbons are a significant contributor to poor air quality. They have toxic properties. In sunlight, they combine
with NOx to form ground level ozone (smog). Ground level ozone is a major concern in Canadian cities, particularly during the summer months.
Carbon Monoxide (CO): A toxic gas that induces headaches, loss of visual acuity, drowsiness and decreased motor coordination. CO undermines the blood’s ability
to carry oxygen, and high levels may contribute to heart attacks. Contributes to smog as it combines in the atmosphere with NOx; also makes it more difficult for the
atmosphere to cleanse itself of chlorofluorocarbons, which cause deterioration of the earth’s protective ozone layer. Implicated in global warming (climate change) as
a greenhouse gas and typically assigned a GWP* value of 1.6 or 3.0. Gasoline engines produce relatively large amounts of carbon monoxide.
Nitrogen Oxides (NOx): A mixture of oxides of nitrogen, including nitric oxide (NO), nitrous oxide (N2O) and nitrogen dioxide (NO2). Results in the brown
composition of smog and is a very significant contributor to poor air quality. Most often the primary target of emissions reduction programs in urban areas, NOx has
been shown to affect health, contributing to asthma and other respiratory problems. It suppresses growth of vegetation and corrodes metals. The NO component of
NOx is slowly oxidized to NO2, which is a poisonous gas. In combination with the moisture in the lungs, NO forms nitric acid. NOx also combines with atmospheric
water to produce nitric acid, a component of acid rain. NOx is considered a greenhouse gas and is typically assigned a GWP* value of 7. Diesels produce NOx in
greater quantities than other engine types.
Sulphur Oxides (SOx): Substances formed by the combustion of sulphur in fuel, including sulphur dioxide (SO2). Sulphur oxides react with atmospheric water,
contributing to acid rain. They are also considered a lung irritant. In terms of global warming, they have been shown to exert a global cooling effect (opposite of the
greenhouse effect). Diesel engines and coal-fired power plants are significant contributors of atmospheric SOx.
Particulate Matter (PM): Inhaleable particles such as small bits of oil, fuel, carbon and soot. They vary in size, some are visible as black smoke, others are
microscopic and cannot be seen with the naked eye. Scientists now agree that the microscopic, invisible variety are the most harmful. These particles contain toxic and
carcinogenic substances. They affect the respiratory system, causing asthma and other chronic respiratory ailments. (Respiratory ailments are the fourth leading cause
of death in the industrialized world and a growing health concern; asthma alone costs some $11 billion in health dollars annually in the U.S. and is a continuing health
concern in Edmonton and other Canadian cities.) They also cause various types of cancer and have been linked to heart disease. Diesel engines are responsible for a
large percentage of inhaled particulate matter from transportation sources, and it is generally agreed that diesel particulate is the most toxic.
Volatile Organic Compounds (VOC): A variety of organic compounds that form toxic aerosols. Inhalation of these substances can lead to lung problems, asthma
and other ailments. Some, such as benzene, toluene and formaldehyde, are strong carcinogens and are responsible for much of the cancer-causing potential of
transportation emissions.
Carbon Dioxide (CO2): A by-product of the combustion of carbon containing fuels. CO2 is a greenhouse gas and is considered the primary contributor to global
warming. Assigned a GWP* value of 1.
*GWP = Global Warming Potential, the potential of a substance to cause global warming relative to carbon dioxide.
(Sources: Environment Canada, US Environmental Protection Association, American Lung Association, NAAVC, TransLink, ETS, Diesel Fuel News)
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(Chart 12)

Total Common Air Contaminant Emissions per Million Kilometres
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3.2.2

Comparison of Common Air Contaminant Emissions for Diesels and Trolleys

In the Edmonton area, electricity is generated by EPCOR at three plants, one of which is coalfired and two of which are natural gas-fired. At the present time (May 2001), the coal-fired
plant (Genesee) produces around 65% of the total electricity generated by the utility.98
Chart 9 shows the total amount of each of five common air contaminants emitted by all three
local power plants in operating a trolleybus for one km. This is compared against the
approximate amount of each CAC for the current Edmonton diesel bus fleet, assuming 1/3 of
the fleet consists of newer so-called “clean diesel” buses. It must be pointed out that the
power plant data is from a 1993 report, but has been used because it is the most complete data
available. Current power plant emissions will be LESS than the amounts shown here, as
EPCOR has reduced its emissions since 1993.99 The proposed upgrade to the Rossdale Power
Plant, currently being evaluated, ought to result in a further reduction of average power
emissions per kWh. The diesel data shown on Chart 9 is representative of a duty cycle that
would be similar to operating conditions found on Downtown trolley routes in Edmonton.
Climatic effects have not been considered here, but it is known that emissions from internal
combustion engines are greater (and dissipate less rapidly) in cold winter weather.
Chart 10 compares the CAC emissions profile in grams per km for 40 ft. conventional diesel
buses, ‘clean’ diesel buses, trolleybuses if powered exclusively by a coal-fired power plant
(Genesee) and trolleybuses if powered exclusively by a gas-fired plant (Clover Bar). (Diesel

emissions data for conventional diesels is based on TTC data for vehicles built in the 1980’s,88 for ‘clean’ diesels
on EPA certification standards and recent tests conducted for the Office of Transportation Technologies at the
University of West Virginia;67 the data for trolleybuses is taken from a 1993 ETS report.88) The above

comments regarding subsequent emissions reductions at power plants apply. Hydrocarbon
emissions, carbon monoxide (CO) and nitrogen oxides (NOx) are lowest for trolleybuses
regardless of the electricity source. It must be emphasized that NOx alone and in reaction
with hydrocarbons and CO constitutes the greatest contributor to smog (ground level ozone);
trolleybuses provide an insurance against increased NOx levels from public transport.
Among fossil-fuelled power plants, gas-fired technology provides the lowest emissions for
bus operations in all categories.
The combined total amount of common air contaminants (of all types) per million km of
service is lowest for trolleybuses. As illustrated on Chart 11, the total amount of all CAC
emissions released by Edmonton-area power plants to operate one million km of trolley
service is less than 1/3 the average produced by the current diesel fleet in providing the
same amount of service. Trolley operation results in less than half the CAC emissions
produced by ‘clean’ diesels for the same amount of service. Chart 12 expands this analysis
to include a million km of conventional diesel service as well as a breakdown by power plant
types (coal, gas-fired plants).

3.2.3 Wind Power
Both Charts 11 and 12 also include a column for wind power, which has been gaining
much recognition lately as a means of producing totally emission-free electricity.
According to calculations done by Jerry Paschen of the Wind Song Power Co-op, three 1
Megawatt wind turbines, costing around $1.4 million each, should supply more than the
annual power requirement to operate trolleys in Edmonton. Wind turbines would add
emission-free electricity to the power grid, effectively making trolleybuses in Edmonton
emission-free. Calgary Transit already has a plan in place to purchase wind-generated
electricity to power its LRT.21 CT feels that in addition to the environmental benefits
wind power brings, it may also create some security against rising electricity prices.70

In January of 2000, the World Bank set up a ‘Carbon Fund’ which effectively gave
greenhouse emissions like carbon dioxide a value on the commodities exchange.83 Trading of
other emissions like NOx has also been discussed. In this scheme, a reduction in specific
emissions would result in credits being earned, and these credits could then be banked or sold
to companies unable to achieve these reductions. Such emissions trading could become very
important in efforts to meet the targets set by the Kyoto Accord for greenhouse gas reduction,
for example. TransLink in Vancouver has proposed banking carbon credits earned by its
trolleybuses operating on zero-emission hydroelectric power.83
Estimates show that renewable sources are likely to make up over 50% of the world energy
supply after 2050.61 An opportune time to invest in renewables like wind power is now!
3.2.4

Toxins in Diesel Exhaust

The California Air Resources Board (CARB) recently made very strict rulings that will force the
acquisition of zero emission vehicles among larger transit operating companies in that state.7
They have also examined the effects of diesel exhaust on air quality as well as its health hazards
extensively. In addition to or as part of the HC, CO, NOx, SOx and particulate matter, a 1998
report by the Natural Resources Defense Council (NRDC) provides a list of other toxins found in
diesel exhaust. There are over 40 different toxins and volatile organic compounds (VOC), listed
in Chart 13, including such commonly known poisons as arsenic, benzene, cyanide,
formalehyde, lead, mercury, phosphorus and toluene.39 Even if coal-fired power plants also emit
these substances in generating power for trolleys--whether in greater or lesser quantities per km
of travel than diesels--the fact that the power plant releases its emissions some distance away
from dense population, but the diesel bus spews its poisons in the midst of that population and
very often directly into human airways makes the diesel’s impact on health and mortality
vastly greater. The harmful substances emitted by the diesel engine are known to remain
suspended in the ambient air for more than 15 minutes after the passing of a diesel bus.39 British
studies involving residents living adjacent to transportation corridors found diesel particulate
matter lodged deep in the lung tissues of infants and young children; a direct link was established
between exposure to diesel exhaust and inflammation in the respiratory tract.50
Nitrogen oxides (NOx)--emitted by diesel engines in much higher quantities per unit of travel
than by gasoline engines or power plants--are well known for their contribution to smog. (In
Alberta, 43% of NOx can be attributed to vehicular transport and 18% to power generation.)
Nitrogen oxides have toxic properties and pose health risks that have been well known for over
four decades.91, 19 The United States Bureau of Mines provided information on the details of the
toxicity of nitrogen dioxide (NO2)--the result of the combination of NOx with oxygen in the air-for a Seattle trolleybus study in 1965.91 Their letter of information is contained on Chart 14.
About 80-90% of NO2 inhaled is absorbed by the blood.8 The health repercussions include
asthma, emphysema, bronchitis and bronchopneumonia.8 A 1984 report estimated the volume of
fresh air required to dilute the monthly nitrogen dioxide emissions of diesel transit buses in
Edmonton to a level where they no longer posed a risk would be enough to cover the city 9 km
deep!19 Exposure to even small quantities of NO2 is known to have negative health effects. In
addition, inhaled nitrogen oxides combine with the moisture in the lungs to form nitric acid.19,39,50
3.2.5

“Clean” Diesel Engines

The introduction of new technology diesel buses into the ETS fleet in 1993 and so-called ‘clean’
diesel engines beginning in 1998 will help reduce total transit emissions as long as there is not a
dramatic increase in the number of vehicles operating. Chart 15 illustrates the effects on

(Chart 13)

Toxins identified in Diesel Exhaust by the EPA
Acetaldehyde
Acrolein
Aniline
Antimony compounds
Arsenic
Benzene
Beryllium compounds
Biphenyl
Bis(2-ethylhexyl)phthalate
1,3-Butadiene
Cadmium
Chlorine
Chlorobenzene
Chromium compounds
Cobalt compounds
Creosol isomers
Cyanide compounds
Dibutylphthalate
Dioxins and dibenzofurans
Ethyl benzene
Formalehyde

Inorganic lead
Manganese compounds
Mercury compounds
Methanol
Methyl ethyl ketone
Naphthalene
Nickel
4-Nitrobiphenyl
Phenol
Phosphorus
Polycyclic organic matter including polycyclic
aromatic hydrocarbons and their derivatives
Propionaldehyde
Selenium compounds
Styrene
Toluene
Xylene isomers and mixtures
o-xylenes
m-xylenes
p-xylenes

In-street diesel emissions have been linked to cancer, asthma,
pneumonia, chronic respiratory ailments and heart disease!
Sources: Natural Resources Defense Council (1998),
U.S. Environmental Protection Association, American Lung
Association (2000).

Diesel Exhaust is a complex mixture of
hazardous particles and vapors, some of which
are known carcinogens and other probable
carcinogens.
The US Environmental Protection Association
(California) has identified at least 41 substances
in diesel exhaust listed by the State of California
as” toxic air contaminants”.
A “toxic air contaminant”is defined as an “air
pollutant which may cause or contribute to an
increase in mortality or in serious illness, or
which may pose a present or potential hazard to
human health”.
In addition to, or as part of the commonly cited
contaminants CO, NOx, SOx and particulate
matter, the highly toxic substances listed at the
left have also been identified in diesel exhaust.
The immediate health threat posed by the use of
diesel engines in transit buses arises from the
fact that the emissions are released directly
into the streets where they easily enter the
airways of pedestrians and transit patrons
waiting at bus stops. Ventilation systems mix
them into the air in adjacent buildings.
Studies of emissions from co-called ‘clean’
diesel engines reveal that, while NOx and CO
levels may be lower, the levels of many toxins
such as dioxins, benzene, toluene, 1,3butadiene and PAH’s are essentially
unchanged. While the weight of the particulate
matter is reduced substantially, the total number
of particles emitted by ‘clean’ diesel engines
may be 15 to 35 times greater than by
conventional diesels. The particles are simply
finer, not fewer. Finer particles are more likely
to penetrate deeper into the lungs, where they
would be trapped and retained. They easily
enter the bloodstream.

(Chart 14)

Source: WSPE and Seattle Civic Affairs Committee

The dangers of diesel exhaust have been known for decades. Of
concern are not only particulates, but also the large quantities of
NOx, which is converted to Nitrogen Dioxide (NO2) on contact
with air. Most currently employed exhaust filters (traps) have little
effect on NOx. The U.S Bureau of Mines outlined the perils of
exposure to even low levels of NO2 in its 1965 correspondence
relating to an investigation of diesel bus emissions in Seattle. It is
now known that even the lowest levels of NO2 pose health risks.
A 1984 Edmonton report estimated the amount of fresh air
required to dilute the monthly NO2 emissions from diesel transit
buses to a safe level was enough to cover the city 9 km deep!
NO2 not only dissipates slowly, but it is harmful to vegetation as
well as human beings. NO2 emissions from diesel transit buses
likely contributed to the fact that trees and shrubs used to
landscape the revamped Southgate Transit Centre in the 1980’s
all turned brown and died within a few years.

(Chart 15)

Diesel Bus Fleet Average Common Air Contaminant Emissions
(in grams per Kilometre)
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The average emissions of the diesel
bus fleet as measured by weight is
declining as older vehicles are
replaced by new ‘clean’ diesels.
There are some health benefits
associated with this change.
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Data Sources: ETS (1993), TransLink
(1999), NAAVC (1999), NRDC
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However, the fine particulate
released by ‘clean’ diesels poses
greater health risks than the
visible particles released by older
buses. One ‘clean’ diesel bus
produces the emissions of over 100
cars in its lifetime. Diesel
emissions are many times more
toxic than those from gasolinepowered automobiles.

the average CAC emissions per million diesel km of adding more of these vehicles to the transit
fleet. By 2009, it is expected that the entire ETS diesel fleet will consist of low floor ‘clean’
diesel buses, with a CAC emissions profile per million km as shown. Reductions of CAC’s
below the levels shown would not be expected with the type of diesel equipment currently being
acquired, therefore the reductions represented by the 2009 data are assumed to be roughly
maximal. Even with these reductions, the levels of hydrocarbons, CO and NOx for diesel buses
in 2009 are still not lower than the per km levels emitted by area power plants to operate trolleys
according to 1993 power company data. A projected set of power plant CAC emissions for the
Edmonton-area for the year 2009 is not available at this time, so it is impossible to make a diesel
vs. trolley comparison for such a point in the future. However, given EPCOR’s past
commitments to reducing emissions, it would be expected that 2009 levels will show marked
reductions for specific contaminants.38
The Natural Resources Defense Council and other agencies have questioned the some of the
assumed benefits of so-called ‘clean’ diesel technology. While the amount of harmful
particulate matter released by such engines is smaller in size and lower in total weight, the
number of particles is greater.24, 39, 3, 14 The finer, invisible particles more easily penetrate the
mucous membranes of the lungs and enter the bloodstream.8 The NRDC and others express
serious concerns that a few of the fine particles may actually have greater damage potential
than more of the larger, visible particles associated with the smoke from conventional diesel
buses.24, 39, 8 Links have now been posited between fine particulate matter and heart
disease.24, 39, 8, 2 A report on vehicle emissions technology in the February 2001 issue of
Automotive Engineering stated that even fitting exhaust aftertreatment devices such as the
popular Johnson Matthey CRT (continuously regenerating trap) was mostly ineffective in
reducing the proliferation of fine (sub-40 nm) particles.14 In fact, high numbers of fine
particles were still observed with both filter and oxidation catalyst type trap devices.14
The Natural Resources Defense Council feels that ‘clean’ diesel does not achieve the CAC
and health risk reductions possible with other technologies and considers the term ‘clean’ a
misnomer in view of the fact that one of these vehicles still produces more pollution than
100 automobiles in its lifetime.24

3.2.6 Diesel Exhaust and Cancer
The 1998 NRDC report cites an examination of cancer risks done by diesel exhaust expert
Dr. Dale Hattis from Clark University. Dr. Hattis found that exposure to diesel exhaust at
levels as low as 1 microgram per cubic metre was sufficient to result in an estimated 230 to
350 additional lifetime cancer cases per million population.39 In fact, Dr. Hattis found levels
higher than this existed inside some dwellings in the Los Angeles area.39 Levels far higher
than this are certain to be common in pedestrian areas in transit corridors frequented by diesel
buses in any urban environment.
There are a number of other studies that have drawn similar conclusions. A recent Swedish
study found that exposure to diesel fumes on the job increased the likelihood of developing
lung cancer by 63%27 Reports from some U.S. cities warn of class-action law suits resulting
from on-the-job exposure to diesel fumes.30 The South Coast Air Quality Management
District concluded that 70% of the total cancer risks in the Los Angeles region are due to
diesel emissions.53, 74, 79 Another U.S. study linked diesel exhaust to over 125,000 new cancer
cases each year across the United States and called this a very ‘conservative’ estimate.79
William Becker of the State and Territorial Air Pollution Program Administrators stated the
actual number of U.S. cases could easily be ten times as high.79

The fine particles in diesel exhaust—most of which are invisible and are responsible for a
good portion of the cancer-causing effects of diesel emissions—are coated with polycyclic
aromatic hydrocarbons (PAH).8 PAH’s are extremely carcinogenic, far more so than other
common exhaust carcinogens like benzene and formaldehyde.8 They have also been found to
affect the genetic make-up of humans.8 A PAH called 3-nitrobenzathrone was discovered in
diesel exhaust emissions by Japanese scientists and is considered the strongest carcinogen
analyzed to date.8 Scientists agree there is no safe level of PAH exposure.8 It follows that
there can be no safe level of exposure to diesel exhaust!
An IBI Group vehicle emissions comparison cited by the Canadian Urban Transit
Association shows that no reduction in the mass of particulate matter per passenger-kilometre
is achieved by using diesel buses over automobiles.81 In an assessment of the emissionsrelated cancer risks from vehicles using various fuels completed for the Centre for Science
and the Environment in May 2000, it was found that at least 24 gasoline powered vehicles
could be operated before the carcinogenic potential of their particulate emissions equalled
that of the exhaust from ONE single new diesel-powered vehicle.47, 48 If each bus in
Edmonton could be assumed to remove an average of 20-25 gasoline-powered cars from our
streets at any one time, no net reduction in cancer risks would result where diesel buses are
employed. German researchers agree that even with the toughest EURO IV diesel emission
standards, diesel exhaust still has a cancer potency more than ten times that of gasoline
vehicle emissions.47
The links between diesel exhaust and cancer are irrefutable. Diesel exhaust released into
our streets, even in its ‘cleanest’ form, makes a far greater contribution to human
mortality than is the case with electric trolleys, even if power to operate the trolleys is
sourced from local fossil-fuelled power plants.
3.2.7

Costs of Pollution in Health Dollars

The exact costs of the health impacts of different modes are difficult to quantify. One type of
analysis applies a dollar figure to emissions based on weight. California studies cite a health
value of $75,000 for every tonne of the common air contaminants HC, NOx, PM and VOC
(volatile organic compounds). A recent TransLink study done for Vancouver states that the
figure of $75,000 per tonne of these contaminants is generally accepted as a proxy value.57
(Carbon monoxide would have a value about 1/10th of this because its toxicity is not as great.)
If we apply this value to the average fleet emissions per km produced at source for both
diesels and trolleys in the Edmonton area, as shown in yellow on Chart 16, we find that the
diesel fleet currently rings up a health bill over two and one half times as high as the
trolleybus for each million km of operation. The figure of $75,000 per tonne may be
somewhat high for the Edmonton-area, as our population is not as dense as that of Vancouver
or many of the urban centers in California. However, even if the actual per-tonne-cost is
lower in Edmonton, the ratio of diesel health costs to trolley health costs will remain about the
same if this type of analysis is applied.
The replacement of older diesel buses with newer so-called ‘clean’ diesel models would lower
the health costs associated with diesel vehicles according to this calculation. In reality, the
reduction may not be as great as the results of this analysis show because of the greater ability
of ‘clean’ diesel particulate emissions to enter the body,8 as discussed above. Nevertheless,

Common Air Contaminant Emissions in Health Dollars
in Millions of Dollars per Million Kilometres

(Chart 16)

(calculated @ $75,000 per tonne)*
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Includes dollar value for carbon monoxide @ 1/10th the value of the other contaminant emissions; does not include dollar value for volatile organic compounds.
Trolley data based on 1993 power plant figures from Edmonton Power, conventional diesel calculations based on data for mid-1980’s model buses, ‘clean’ diesel data
based on current (1998-99) emission test results.

The health impacts in dollars of vehicular emissions are difficult to quantify. Many dollar estimates exist. The above estimate of
$75,000 per tonne originates from a California study and was quoted in a recent TransLink report. Here the figure has been
applied to the contaminant emissions HC, CO, NOx, SOx and particulate matter in the quantities emitted directly from the tailpipe
or power plant. Using these figures, the diesel fleet would currently ring up a health bill for every million km of service that is
more than two-and-one-half times as high as the trolley fleet.

the health costs associated with conventional and ‘clean’ diesels as derived from this analysis
are also presented on Chart 16. ‘Clean’ diesels still appear to have higher health costs
associated with them than the amount of emissions released by coal-fired power plants for
trolley operation. In fact, the health cost of ‘clean’ diesel emissions is at least twice that of
the emissions that would be produced by Edmonton-area power plants to provide electricity
for trolleybus operations.
As the diesel fleet is made ‘cleaner’ through the replacement of older vehicles, so, too, will
power plant efficiencies and emission controls be improved. By the end of this decade, the
impacts and health costs of power emissions will be further reduced from the 1993 levels used
as a basis for the calculations in the present comparison.
Although significantly lower than diesel, health costs associated with trolley operations are
actually likely overestimated in an analysis of this type where dollar values are applied to the
emissions at source. Unlike diesel toxins, the emissions from trolley power generation are not
released directly into the streets. The effects of direct exposure, in reality, would most
certainly ensure higher health costs for diesels than trolleys even if emissions were equal.
3.2.8

Greenhouse Gas Emissions

Another significant emissions issue associated with the question of whether to increase trolley
usage is that of “greenhouse gas emissions” (GHG’s). Greenhouse gases, generated through
the burning of fossil fuels, contribute to climate change or global warming. About 40% of the
world’s GHG’s are produced by transportation sources--largely internal combustion vehicles
using gasoline, diesel fuel or natural gas.41 According to the terms of the Kyoto Accord, to
which Canada has agreed, greenhouse emissions must be reduced by 6% over 1990 levels
between 2008 and 2012.46 Since these emissions have actually increased since 1990, this will
require a reduction of some 29% from current levels.46 The primary target of GHG reduction
programs is carbon dioxide (CO2), but other greenhouse gases include carbon monoxide,
nitrogen oxides (NOx), nitrous oxide (N20) and methane. Sulphur oxides, released from both
diesel engines and coal-fired power plants, are actually believed to have a global cooling
effect—the opposite to the greenhouse effect.41 (This is not meant to imply in any broad
terms that the release of sulphur oxides is ‘good’ for the environment.)
The quantity of greenhouse gas produced per km of operation by a given vehicle depends on
many factors, including the following: the energy efficiency of the engine or power plant and
the amount of energy required or applied to move the vehicle, the load the vehicle is carrying
and the operating conditions, the method and technology (including equipment design)
employed for combustion, the carbon content of the fuel being burned. The trolleybus
requires less than half the energy of a diesel bus under similar load conditions (refer to Chart
6).10, 87 Thus, when compared to diesel, if the technology used in electricity generation were
equally efficient in creating power from fossil fuels and the fuel consumed of equal carbon
content, one would expect less greenhouse emissions from trolley operations than from diesel
buses. If the source of power for the trolley is natural gas, where fairly high efficiency
generation is possible and the carbon content is comparatively low, the GHG’s produced may
be markedly less than for diesels. Coal-sourced power, on the other hand, is known to
produce relatively high levels of GHG’s because of the high carbon content of coal. Coalfired power plants also do not achieve the same conversion efficiencies possible with natural
gas. In the Edmonton-area and in Alberta, a significant proportion of electricity generation is
coal-based.

In older, conventional diesel engines, the technology employed to achieve combustion
resulted in higher amounts of hydrocarbons (unburned fuel) and CO, lower power output at
low rpms and a certain amount of CO2 per km. Newer diesel technology enables a more
complete burn, reducing the quantities of hydrocarbons and CO, but in most cases modestly
increasing the CO2. This, combined with the increased power output of the newer engines,
means that newer diesel engines really make no contribution toward the reduction of
greenhouse gases. In fact, GHG production, as measured in tests conducted by the
University of West Viginia, tend to indicate that levels are higher with the more powerful,
newer diesels.67 In addition, increasing traffic congestion means that diesel buses spend more
time idling in traffic, adding to their per-km CO2 output.
3.2.9

Future Greenhouse Gas Reduction Potential

One way to reduce GHG’s and other emissions is by finding ways of making a technology
more energy efficient. Diesel engine technology has practically reached its developmental
limit efficiency-wise, with an efficiency in vehicle applications ranging between about 25%
and 40%. In bus applications, the diesel’s efficiency is likely to be at the low end of this
range because the engine spends so much of its time operating at part load in stop-and-go
service. The amount of GHG’s diesels produce due to efficiency gains is not likely to change
greatly in the foreseeable future. On the other hand, the efficiency of coal-fired power plants
can be markedly improved with “combined heat and power” (CHP) systems that make use of
waste heat. Such systems are expected to grow in number over the next ten years.73 CHP can
effect a reduction in coal plant CO2 emissions of up to 40%.73 New, natural gas turbines used
for power generation are also highly efficient, with conversion efficiencies in the 50-60%
range.69, 73 High efficiency gas turbines are proposed for the Rossdale power plant in
Edmonton. Electric motors used to propel trolleys do not suffer from the part load efficiency
losses that afflict the diesel engine.91, 19
It is a fact that it is far easier to control emissions from one source than from many, small
sources (such as internal combustion engines). The potential for reducing GHG’s from power
generation therefore ought to be far greater than for controlling the emissions impacts of the
diesel engine. In fact, Alberta power producers have been working with various technologies
to reduce the CO2 output from coal-fired power plants for some time now, and other
measures to reduce overall CO2 levels (for instance, through offsets or developing green
energy sources) are already in place.13, 38 Chart 17 compares the greenhouse gas emissions
trend for diesel buses with the levels projected for power generation to operate trolleybuses.
Note that the diesel levels rise slightly with the advent of newer diesel technology and level
off at about 2,100 g/km by 2008-2009. TransAlta’s projections for the net greenhouse gas
contributions from power generation slowly decrease over time.10 The average GHG levels
for power generation beyond 2005 are extrapolated on this chart, as TransAlta has made no
projections beyond that year. EPCOR has no projected GHG figures available for Edmontonarea plants. However, because a lesser percentage of electricity generated in the Edmontonarea is coal-based, one would expect the TransAlta trend to be easily matched as EPCOR
follows through on its own GHG reduction measures.
As mentioned above, all emissions associated with electric transit, including greenhouse
gases, could be effectively eliminated and ‘carbon credits’ earned with the purchase of wind
power, a move already undertaken by Calgary Transit. Edmonton’s Transportation Master
Plan states as one of its goals the adoption of practices which may be required to meet

Greenhouse Gas Emission Trends

(Chart 17)

(in g/km of CO2e*)

3500
3000
2500
2000

Diesel (Fleet Avg.)
Trolley (Alta. Grid)

1500
1000
500
0
1990

1994

1997

2001

2005

In the long-term, there is greater potential to reduce
greenhouse emissions with trolleybuses than diesel buses.
Zero-emission wind power, already adopted by Calgary
Transit for LRT, has the potential to completely eliminate
all greenhouse gases associated with trolley operation.

2008
*CO2 Equivalent – includes greenhouse gas values for
emissions of CO, NOx, N2O, CH4.
Data Sources: ETS (1993), TransLink (1999), NAAVC,
TransAlta Utilities

emerging environmental regulations or standards such as the greenhouse gas reduction targets
of the Kyoto Accord.84
3.2.10 Noise Pollution

While a 1993 trolleybus study for Edmonton trivialized the impacts of modal noise
differences as “non-quantifiable”, it is a fact that noise IS a pollutant and it CAN be
measured. Its negative effects to the quality of life are very real. Noise causes serious
disturbances by creating the kind of atmosphere that people will actively seek to avoid.37, 66 It
can effectively drive people indoors and deter the kind social interaction that forms the basis
for sound communities; it creates a poor climate for business.37, 66 Even intermittent noise is
disturbing, particularly in otherwise quiet, residential communities. In addition, daily
exposure to noise in excess of 90 decibels is known to cause hearing loss.
The noise level on an average city street measures about 60 decibels.34, 57 Studies done in
Philadelphia demonstrated that a passing trolleybus could not be discerned above the ambient
street noise.34 However, the diesel bus has a very significant impact on its surroundings in
terms of noise. It is considerably louder than the mean noise level produced by common
automobile traffic. In fact, the noise impacts of diesel buses were a concern in establishing
Edmonton’s Urban Traffic Noise Policy.97 Officials conceded that the noise levels produced
by diesel buses present a problem that was beyond their control.97 Decibel noise level
comparisons show that the sound energy produced by an accelerating diesel bus is some 175300 TIMES GREATER than that of common street noise levels and 175-300 TIMES
GREATER than the sound energy emitted by a passing trolleybus.57, 83 Measurements of the
noise produced by various bus modes are compared on Chart 18. The trolleybus is
inarguably the quietest and least disruptive of all public transit modes.
The reduction of the adverse impacts of transportation, such as noise, and the mitigation of
transportation’s impacts on the community are included among the strategic goals of the
Transportation Master Plan. 84
3.3 Potential for Increasing Transit Ridership
An old assertion put forward by proponents of the diesel bus at various times was that the
trolleybus was “tied to the wires” and lacked ‘flexibility’. 103, 32, 75 Although modern Auxiliary
Propulsion Units (APU’s) make it possible to travel considerable distances off-wire and to
overcome difficulties related to so-called ‘inflexibility’, the fact that the trolleybus must rely
on fixed infrastructure is actually one of its major advantages.54 The higher infrastructure
investment required to operate trolleys and the visibility of transit’s presence because of this
infrastructure lend permanence to transit service.
Permanence implies long-term
dependability and, moreover, ‘quality’ in the eyes of the resident and the transit user.43 A
recent British publication on bus and rail services cites the ‘flexibility’ of the diesel bus as one
of its primary disadvantages.43
Sudden changes to bus routes prompted by the whims of
politicians or planners—easily and sometimes frequently carried out on all-diesel systems—
can be extremely unpopular with transit users and cause ridership loss.43, 54 The Canadian
Urban Transit Association has identified a correlation between the visibility of public transit
and its ability to attract new riders.36 Furthermore, they found that the appeal of public transit
was increased when there were obvious links to issues people care about.36 In the case of the
trolleybus, there are established associations with environmental and public health benefits.

(Chart 18)
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Essentially, the history of transportation in North America into the late 1970’s is characterized
by massive investments in roadways and de-investment in public transit, resulting in the
displacement of higher quality transit services like electric rail transit and trolleybuses by less
attractive and cheaper diesel buses.92 A 1974 report to the United States Senate blamed the
conversion of electric bus and streetcar lines to diesel operation for the rapid deterioration of
public transit in the U.S. and a subsequent increase in private automobile use.78 If one
compares North American developments to those in European cities, one finds that where
substantial investments in high quality electric transit continued, public transit has maintained
its popularity relative to the private automobile.92 Chart 19 compares typical North American
developments with respect to automobile use and transit patronage with those in Germany
over the same time period. It is noteworthy that Germany invested consistently in high
quality electric transit throughout this period and that trends there do not show the same huge
losses in public transit patronage to the private auto that are characteristic of North America.92
In Edmonton, the curtailment of trolleybus expansion and the placement of over 37% of an
operable trolley fleet in storage can be seen as part of a more general lack of sufficient
investment in public transit that originated in tight civic budgets of the early 1980’s and the
takeover of transit operations by the Department of Transportation and Streets, a city
department whose primary concern had been roadways. Over the past ten years, public
transit in Edmonton has received, on average, only 14% of the total annual capital investment
in transportation: Chart 20. The number of funded service hours has remained relatively
stagnant despite growth in population. It is not surprising that, when the expansion of the
trolley system was last considered in earnest in 1993, ridership was already on the decline and
had been on a downward spiral since Edmonton’s ‘era of transit de-investment’ began with
the original curtailment of trolley expansion in 1985: Chart 21.
Transit ridership statistics and surveys of the public have repeatedly shown that the perception
of the trolleybus as “quality” transit translates into an ability to attract ridership. In other
North American cities that operate trolleybuses as part of their transit service, the conversion
of diesel bus lines to electric operation has resulted in gains in patronage of up to 18% (San
Francisco).34 Chart 22 gives some patronage gain and loss data for North American cities
where such information is available. Edmontonians have shown a clear preference for
trolleybuses over diesel buses according to a 1993 study by MarkTrend Research—Chart
23.33 The respondents to this telephone survey were asked about their perceptions of the
various public transit modes used in Edmonton and in which modes they would prefer to see
public money invested. Four-fifths of respondents preferred to see investments made in
public transit modes operated by electricity (trolleybuses, LRT), and over half of the
respondents disagreed with investing in diesel buses.33 (60% of all comments about diesel
buses were negative.) More significantly, 2/3 of the respondents indicated that they would
stick with their choice of investment even if the costs associated with that choice turned out to
be higher.33 In other words, respondents did not feel that the higher investments required to
expand and operate a trolleybus system as opposed to providing the service with diesel buses
should be seen as a deterrent. Logically, one would conclude that if Edmontonians prefer to
see transit investments directed toward electric transit, they would also prefer to ride the
electric modes and would use transit more often if these services received greater emphasis in
terms of planning and financial support.

Effects of Investment in Higher Quality Transit Modes on Transit Ridership and
Automobile Use
A Comparison between the United States and West Germany, 1950-77

(Chart 19)

Consistent investment in high quality, electric public transit options like trolleybuses and LRT
in many European countries has enabled these countries to attract and retain higher levels of
transit patronage. The de-investment in public transit in North America and abandonment of
higher quality modes in favor of cheap diesel buses has effectively promoted the automobile
and led to the deterioration of public transit.
Source: Vukan Vuchic, Urban Public Transportation

(Chart 20)

Breakdown of Total Capital Investment in Transportation
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On average, only about 14% of
the total annual capital
investment in transportation in
Edmonton has gone to public
transit over the past ten years.
The small capital investment
required to extend the trolley
system and provide the higher
quality transit associated with
such extensions has gone into
roadways hundreds of times
over.
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1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Capital investments in public transit and ridership are closely related. Capital investments are
typically followed by ridership growth beginning within a two to three year time frame. Low capital
investments in transit, evident in such inactions as the failure to complete planned trolley
extensions, resulted in ridership decline throughout the late 1980’s and early 1990’s. The ridership
increase that begins to show itself in 1995-96 is a result of LRT investments (University extension)
two years prior.
Data Source: Transportation and Streets Department

Trolley Bus Benefits . . .

(Chart 22)

Trolley Coaches attract Riders
OTHER CITIES OPERATING TROLLEY COACHES REPORT RIDERSHIP INCREASES IN THE 10%
TO 15% RANGE WHEN TROLLEYS REPLACE DIESELS !

Z SF MUNI
- Conversion of No. 1 line to trolley completed in 1981: 18% increase in ridership between 1979 and 1982.
- No. 3, 4 and 55 lines also converted to trolley in 1982 with increases in patronage of approximately 10% to
15%.
- California and Jackson lines temporarily converted from trolley to diesel in 1970’s with a 10% to 15%
decrease in ridership.

Z SEATTLE METRO
- Approximate 10% increase in ridership when a line is converted from diesel to trolley coach operation.

Z Estimates for Proposed Systems in CLEVELAND and LOS ANGELES
- A proposal to install a trolley bus line along Euclid Avenue in Cleveland predicted a 10% increase in ridership.
A similar ridership increase was expected when trolley buses were proposed for Los Angeles in the early 1990’s.
Sources: Booz, Allen & Hamilton, Trolley Bus Study for the RTD and LACTC
(1991); San Francisco MUNI, Seattle METRO and Greater Cleveland Regional
Transit Authority.

(Chart 23)

Transit Vehicle Preferences in Edmonton
In 1993, Edmontonians were surveyed to find out what kinds of transit modes they would like to see the City
invest in for the year 2000 and beyond. Significant among the 504 responses relating to mode were the following:
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- 4/5 of all respondents to the survey preferred electrically powered transit modes (LRT, trolleybuses) over other choices.
- 60% of comments on diesel buses mentioned fumes, noxious smoke and air pollution as the main feature they noticed. Only
15% of comments about diesel buses were positive.
- A majority of respondents (59%) disagreed with investing in diesel buses.
- Around 2/3 (65%) of all respondents said they would stick with their choices of preferred vehicle investment even if the
costs associated with those vehicles were higher.
Source: Edmonton Transit Vehicles Survey, Marktrend (1993)
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