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Abstract

Liverpool City Council has resolved to convert its entire car fleet and much of the remainder of its
motor vehicle fleet to Compressed Natural Gas (CNG) fuel operation over the next five years. The
project is about championing the use of CNG in motor vehicles as a safe, environmentally
responsible alternative fuel to petrol, diesel and LPG. The use of CNG as a motor vehicle fuel
provides the opportunity to make a significant contribution to the air quality, health and economic
well being of our community. The impetus for the project was provided by recognition that the
Liverpool region in particular, and Western Sydney in general, has the highest levels of air
pollution in Australia. The first stage of the project is the conversion of twenty passenger and light
commercial vehicles as a demonstration project. The conversion has commenced. Environmental
emission testing and economic analysis has been carried out on the first batch of converted
vehicles. The results are very encouraging with significant reductions in emissions and fuel costs.
The challenge is to convince other motor vehicle owners and fleet operators to give CNG fuel a
go.
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Introduction

Most air pollution in our cities is caused by
motor vehicles. This pollution has significant
environmental, health, social and economic
impacts on our community. The search for a
more environmentally friendly (and cheaper)
fuel continues.

It is widely recognised that the next
generation of ultra-clean fuels is, realistically,
twenty to thirty years away from being
sufficiently proven, economically viable, and
affordable. Many consider that Compressed
Natural Gas (CNG) offers the best hope in
the short to medium term to improve the
quality of our air.

CNG is a fuel alternative being used
successfully on a limited basis in overseas
countries. Almost 60,000 Natural Gas
Vehicles (NGV’s) are on the road in the
United States. CNG has held a significant
place in the New Zealand fuel market in the
past. CNG is also used as a motor vehicle

fuel in Europe and Asia. Worldwide it is
estimated that over 1 million NGV’s are in
use.

In Australia, CNG is being used and/or
trialled on a limited basis by a number of
organisations. The NSW State Transit
Authority (STA) for example, successfully
operates over 100 CNG buses. Buses run on
CNG in Adelaide and Perth also. It is
estimated that in Australia more than 300
natural gas buses as well as 80 trucks and
800 forklifts are running on natural gas.

It is reasonable to suggest however, that the
use and recognition of CNG as an alternative
fuel in Australia has not progressed as fast
as those with sympathy for the environment
would like.

This paper outlines the theory behind CNG
as a fuel, looks at the Liverpool experience,
discusses the benefits of CNG (including
recent test results) and discusses a strategy
for expansion of the project.



The paper has an environmental focus and
addresses one of the main challenges facing
us as the new millennium approaches; that of
air pollution. The aim is to elevate the
concept of CNG as an alternative fuel to a
higher level of consideration, to leave the
industry with a stronger impression of CNG
as a viable fuel alternative, and to encourage
faster introduction of the fuel.

Why Compressed Natural Gas?

Global concerns about the impact of vehicle
emissions have generated a high level of
activity focussing on development of
alternative fuels and technologies for
vehicles. These alternatives can be classified
under two categories namely:

•  ‘Future Ultra Clean Fuels and
Technologies’ - including solar power,
hydrogen power, electric vehicles and
fuel cell technologies.

•  ‘Current Cleaner Fuel and Technology
Options’ – fuels that are cleaner than
petrol but do not provide the same
benefits as the ultra-clean fuels. These
options include Liquid Petroleum Gas
(LPG) and Compressed Natural Gas
(CNG).

Future technologies potentially offer very
significant emission reductions by
comparison with both petrol and diesel based
engines. Current development of this
technology, however, suggests that these
options are unlikely to be commercially
available within the next 20 to 30 years.

LPG is a fuel that has been used in
Australian vehicles for a number of years.
This fuel offers good emission reductions,
though there is uncertainty about the level to
which Australia’s domestic petroleum supply
can be sustained and/or supplemented by
imported supply.

Natural gas appears to provide the most
realistic and economically effective
alternative fuel solution, as well as being
environmentally sustainable. Importantly,
natural gas is able to be conveyed in a pipe

network from the gas fields direct to the end
user.

While the exact reduction in emissions will
vary for each vehicle and engine type, there
is sufficient emission test data available to
give general indication of the benefits of
natural gas as a fuel. Indications are that
CNG can  produce up to 50% fewer non-
methane hydrocarbons, 50% fewer nitrogen
oxides, 50% less carbon monoxide and 20%
less carbon dioxide than petrol. It produces
no lead, no benzene and no petrol vapours.

Tests on natural gas buses compared to
diesel buses in Sweden indicate 66% fewer
nitrogen oxides, 46% less carbon monoxide,
62% less non-methane hydrocarbons, 9%
less carbon dioxide, 99% less sulphur
dioxide, and 76% less particulate matter.

When it is considered that these emissions
contribute to environmental and health
problems such as the formation of smog,
respiratory problems, the greenhouse effect,
and acid rain, the benefits of CNG become
obvious.

Natural gas also makes good economic
sense. This year, Australia is likely to import
around $4 billion of its oil needs. Natural gas
on the other hand is an abundant natural
resource. Australia currently has known
reserves of natural gas to last 80 years.

The use of natural gas provides Australia
with an opportunity to improve air quality and
reduce greenhouse emissions while at the
same time improving the balance of
payments through reducing reliance on
imported petroleum products.

Finally natural gas offers potential savings for
individual motorists. Motorists would be able
to reduce their annual fuel bill by up to 50%
each year through the use of natural gas.

The Liverpool Project

In late 1997, Liverpool City Council resolved
to embark upon a five year program to
convert its car fleet (110 cars) and a number
of light vans and trucks to run on CNG fuel.



The impetus for the project was provided by
recognition that the Liverpool region in
particular, and Western Sydney in general,
has the highest levels of air pollution in
Australia.

Council established the Liverpool Natural
Gas Vehicle Task Force in order to develop
the project. The Task Force is a strategic
partnership pulling together key stakeholders
from within industry, Local, State and Federal
Governments and environmental groups.

In the initial stages the Task Force
established that the Liverpool Natural Gas
Vehicle Project was not about developing or
testing natural gas as a viable fuel alternative
- this had been proven.

The aim established was to champion the
wider use of NGV’s within government and
private sector transport providers (eg buses,
taxis, and hire cars) and the light and heavy
transport industry. A further aim established
for the project was to demonstrate the
environmental and economic benefits of CNG
in a Western Sydney context so that the full
potential of NGV’s can be assessed.

The State Government provided Council with
a five year grant amounting to $25,000 per
year, to assist with the project.

Liverpool Experience So Far

In 1998 nine vehicles were converted to run
on a dual fuel (CNG/petrol) system. Engine
and fuel system modifications to the vehicles
allow the vehicles to run either on CNG or
petrol. Gas cylinders to store the gas are
fitted in the rear compartments of the
vehicles.

The cost of conversion ranged between
$2,500 and $4,000 depending upon
equipment chosen. Several equipment
suppliers were chosen with a view to
evaluating the best performing system.

30 controlled emission/fuel consumption tests
were carried out over the five month period
from November 1998 to March 1999. The

tests were carried out on the nine converted
vehicles at the Roads and Traffic Authority
(RTA) testing facility at Penrith in Western
Sydney.

Emission test results have been evaluated
and indicate the following for CNG compared
to petrol:-

     - 32% less carbon monoxide  
     - 23% less carbon dioxide 
     - 24% less oxides of nitrogen

The total hydrocarbons increased for CNG
compared to petrol. However it is important to
note that CNG hydrocarbon emissions
contain a far greater proportion of methane
than petrol hydrocarbon emissions. It is the
non-methane component of hydrocarbon
(NMHC) that cause the major environmental
concerns eg photochemical smog. From the
results obtained, it is estimated that the
NMHC for CNG was approximately 65% less
than for petrol.

Natural Gas Vehicle Being Refuelled

Analysis of fuel consumption, both from RTA
laboratory tests and actual fuel use records
for the vehicles, indicates that fuel costs of
CNG were 46% less compared to petrol. Fuel
costs are approximately $4.00 for 100kms
travelled on CNG, compared to $7.30 for
100kms travelled on petrol.

The current travel range of a vehicle running
on CNG is around 200kms given the dual fuel
equipment currently in place.



In the initial stages of the project at Liverpool
Council, the usage of CNG versus petrol
amongst the nine(9) vehicle users was
around 20%. This was unacceptably low with
the target being set at 70%.

Greater promotion and communication with
vehicle users has increased the usage rate to
60-70%. One of the main problems with
achieving a higher percentage use is that at
this stage there is only one public CNG
refuelling outlet available.

Initial emission test data was quite variable. It
was apparent that this was due to the initial
low proportionate use of CNG compared to
petrol, and the fact that the vehicles had not
been optimally tuned to run on CNG. As CNG
use increased and following proper tuning of
the vehicles, the emission test data indicated
consistent CNG emission reductions
compared to petrol.

Several different types of CNG conversion
equipment were used in the nine vehicles.
The intention is to assess the performance of
each of the types of equipment as part of the
evaluation process. This assessment is
currently underway. It is considered
appropriate that the assessment results be
discussed with the equipment
suppliers/installers prior to any conclusions
being drawn.

Vehicle performance when running on CNG
in a dual fuel setup is very similar to running
on petrol. Some very slight loss of power is
noticeable under acceleration and load. The
vehicles appear to run a little rough when not
optimally tuned. However, overall the
differences are not considered to be a
concern.

Council aims to convert 10 additional vehicles
by mid 1999 with a view to achieving entire
car fleet conversion by 2002.

Council is considering the purchase of a
dedicated NGV car to assist with further
promotion and evaluation. A dedicated NGV
is likely to demonstrate far greater emission
benefits and vehicle performance is likely to
be enhanced, according to available
information on dedicated NGV’s. Council is
also currently investigating purchase of

natural gas trucks, and funding is being
considered for purchase of a natural gas
mechanical street sweeper.

Another issue soon to be addressed by
Council is that of sale of the vehicles. Until
there is a market established for NGV’s and
the use of CNG grows, the intention is to
remove the conversion equipment from the
old cars and put it into the new vehicles as
vehicle replacement takes place. When the
demand grows for NGV’s and an expanded
refuelling network is established it is hoped
that converted vehicles can be bought and
sold just like any other vehicle on the open
market.

Public Refuelling Network

It became clear during the initial studies and
the work of the Task Force that the critical
element for the widespread adoption and
long term success of NGV’s was the
establishment of a public refuelling
infrastructure network. CNG has not been
widely adopted in Australia because there
has been no public refuelling network.

This is a classic example of the “chicken and
egg” syndrome. Users will not invest in
NGV’s without access to a network of easily
accessible refuelling stations, while there has
been a reluctance to provide refuelling
facilities until there is a substantial user base
to justify the substantial costs involved.

The lack of a public refuelling network has
resulted in market development so far being
focused on depot based fleets such as
buses.

The Liverpool project set out to break
through this bottleneck. This project
proposes establishing a publicly accessible
NGV refuelling network, initially in Western
Sydney. The network will encourage the
introduction of an economically sustainable
and safe transport fuel distribution process
and be the basis for establishing significant
NGV fleets within the region.

The Western Sydney refuelling network
would be established at strategic regional
locations including Liverpool, Parramatta,



Penrith, Fairfield, Homebush, Bankstown and
Campbelltown. The public refuelling network
specification will permit fast refuelling of all
NGV’s from passenger motor vehicles
through to heavy commercial road transport
vehicles.

CNG Pump Connection To Vehicle Fuel Tank
During Refuelling

The first of these refuelling stations was
installed by Burmah Fuels and AGL Networks
in August 1998 at Moorebank near Liverpool
to support the Liverpool NGV project. This
Burmah Service Station natural gas outlet is
now fully operational and is serving Liverpool
Council’s growing fleet of NGV’s.

The Federal and State Governments have
both made strong commitments to supporting
the development of a public refuelling
network for CNG.

Liverpool Council has proposed a strategy to
the Federal Government that could see an
initial 100 refuelling stations in Sydney,
Melbourne, Brisbane and along the
Melbourne/Brisbane corridor. This initiative
has the potential to break the “chicken and
egg” nexus forever.                                 

Where To From Here?

The next 2 to 3 years will be critical if natural
gas is to emerge as an accepted alternative

to the conventional motor vehicle fuels. The
momentum now starting to develop needs to
build and be sustained. There needs to be a
significant number of NGV’s and refuelling
stations operating in the next few years for
natural gas to be successful as a motor
vehicle fuel.

The Liverpool Natural Gas Project will
continue with the conversion of all of
Council’s cars to run on CNG by 2002. The
conversion of light vans and trucks is also
proposed.

Liverpool Council will continue emission and
economic testing and evaluation and
publicise the results at every opportunity. It is
proposed to widely promote and inform other
Government organisations and private
industry of the benefits of natural gas as a
motor vehicle fuel, with a view to encouraging
expansion of the project.

The support of other Councils in Western
Sydney is important. Already Parramatta
Council has resolved to convert part of its
fleet to run on CNG. Other Western Sydney
Councils are encouraged to do the same. By
building an initial critical mass of NGV’s in
Western Sydney the case for expanding the
refuelling network will grow.

By far the greatest benefits will be realised if
the light van and trucking industries adopt
CNG as their fuel, particularly in place of
diesel. The efforts to promote CNG in these
industries must be increased.

The State and Federal Governments have a
major role to play. Their increased financial
support for the introduction of NGV’s and
natural gas refuelling networks is critical. Tax
and grant schemes need to be investigated
and implemented as a priority.

The Federal Government has to urgently
rethink its GST proposal to provide tax
rebates on diesel. Diesel rebates are being
proposed to reduce costs of production in
rural and regional Australia but such would
have disastrous impacts on the natural gas
project. Increased diesel use would also have
major impacts on air quality in our cities.



Conclusion

Liverpool City Council believes that the
Liverpool Natural Gas Vehicle Project offers
the potential to improve air quality, and
through other Councils, government
departments and agencies, and private fleet
operators, to make a significant contribution
to the environmental and economic well-
being of Australia.

The feasibility and benefits of CNG as a
motor vehicle fuel have been demonstrated
by various projects in Australia and overseas.

The initial results from emission and
economic tests carried out as part of the
Liverpool project confirm significant

environmental and economic benefits for
CNG compared to petrol.

The benefits compared to diesel are even
greater especially from an environmental
perspective.

It may take many years for there to be any
significant number of natural gas vehicles on
the road and for there to be any noticeable
improvement in our air quality. However if
government and private industry care enough
about the environment, accept the challenge
and show some initiative in trialling and
hopefully adopting CNG as their motor
vehicle fuel, our children may well have a
better environment to grow up in.
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