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Introduction

1.1 APPOINTMENT AND TERMS OF REFERENCE

The Joint Standing Committee on Environment, Resources and Development
was established for a two-year period from 6 December 2000. The
Committee adopted the following terms of reference at its meeting on 26 June
2001.

To inquire into and report upon the use of natural gas in Tasmania —

(@) in the form of Compressed Natural Gas (CNG) as a vehicle
fuel, with particular reference to -

(1) the economic, employment, public health and environmental benefits to
Tasmania of the use of CNG as a motor vehicle fuel,

(2) the infrastructure requirements (including funding options), such as
refuelling stations, that would be necessary to support the
establishment of a CNG vehicle fleet in Tasmania for :

large vehicles such as buses and trucks; and
smaller vehicles;

(3) the barriers to the conversion of vehicles in Tasmania to CNG;

(4) options for funding the conversion of petrol and diesel vehicles in
Tasmania to CNG;

(5) options for encouraging owners of existing petrol and diesel fuelled
vehicles, particularly buses and trucks, to convert to CNG;

(6) options for promoting an increased public awareness of the benefits of
using CNG as an alternative vehicle fuel; and*

(b) as an alternative fuel source for residential and commercial
buildings, with particular reference to —

Q) options (including funding) for the conversion of residential and
commercial buildings to natural gas; and

(2)  options for promoting increased public awareness of the benefits of
using natural gas as an alternative energy source in domestic and
commercial buildings; and

(c) other matters incidental thereto.

! Please note: This report only deals with part (a) of the Terms of Reference.



The Committee originally comprised three members of the Legislative Council
— Mr Parkinson (Chairman), Mr Rattray and Mrs Silvia Smith; and three
members of the House of Assembly — Mr Green, Mr Kons and Mr Smith.

The membership has changed over the last two years and now consists of
four members of the Legislative Council — Mr Parkinson (Chairman), Mr Hall,
Mrs Silvia Smith and Mrs Sue Smith; and four members of the House of
Assembly — Ms Giddings, Mr Gutwein, Mr Kons and Mr McKim.

The Committee was disbanded on 1 February 2002 due to the prorogation of
the Parliament and re-established on 12 March 2002. On 21 June 2002 the
Parliament was dissolved for the State Election and the Committee was re-
established on 3 October 2002.

As the Committee was to lapse as at 6 December 2002, a motion to re-
establish the Committee was approved by Parliament on 27 November 2002
for a further two-year period.

The Committee has general jurisdiction over the following areas : government
business enterprises; regulation of business, commercial and industrial
relations; economic and finance development; environment and land use
planning; natural resources — forestry, mining and fisheries; energy; tourism;
transport; and primary industry.

This report arises out of the Committee’s first terms of reference and follows
the introduction of natural gas to Tasmania via a pipeline across Bass Strait.

1.2 PROCEEDINGS

Advertisements were placed in the three regional daily newspapers calling for
submissions and evidence. In addition invitations were sent to key
stakeholder organisations and individuals and are listed in Appendix 3.

Sixteen written submissions were received and are listed in Appendix 4.
Documents received into evidence are listed in Appendix 5.

As well as receiving submissions, four Committee members visited various
corporations, public and private, in Victoria, The ACT, New South Wales, and
Queensland. These are listed in Appendix 6. The Committee has also had
the benefit of a range of information from various other sources, including the
Asia-Pacific Natural Gas Vehicles Summit held in April 2001; The Australian
Greenhouse Office; the CSIRO; and the National Bio-Fuels Conference in
October/November 2002.

Only one submission recommended avoiding the CNG path, BP Australia Ltd.
This paper was only brief and should be viewed in the context of BP’s heavy
investment in refinery upgrades to produce low-sulphur diesel. BP sponsored
the national conference on bio-fuels, which was attended by the Committee
Chairman in October/November 2002.



Whilst this report deals only with natural gas, the Committee acknowledges
that whatever path is taken with CNG other alternatives will still play a role
into the future (such as bio-fuels and low-sulphur diesel). This report argues
that the economic, greenhouse gas and health outcomes of CNG use are
verifiably superior.

The Committee is yet to investigate after market conversion technology, and
plans to do so during the next few months. This will enable the Committee to
be in a better position to make recommendations on the use of this
technology by heavy duty vehicles.

1.3 ACKNOWLEDGEMENTS

The Committee gives special acknowledgment to the Centre for Research,
Industry and Strategic Planning (CRISP), the research unit of the State
Department of Economic Development. CRISP was commissioned by the
Committee to conduct independent research and to advise on the options for
converting to, funding of, and encouraging the use of, CNG as a vehicle fuel
(ie Terms of Reference (4), (5) and (6)).

CRISP carried out its task independently of government, diligently and
professionally, and reported to the Committee in October 2002. CRISP did
not report to the Government and will not until this report is tabled in the
Parliament. The CRISP report complements the Committee’s own
investigations and findings and is tabled with this report.

The Committee further acknowledges and thanks all those who contributed to
this report and particularly those corporations who so warmly received the
Committee and co-operated with its task.

The Committee gives special thanks to its Executive Secretary, Mrs Sue
McLeod, whose dedication and ability to assist the Committee in organising its
task, were invaluable.



Executive Summary

With the introduction of natural gas to Tasmania a window of opportunity
exists for government to take a leading role in promoting the use of
compressed natural gas (CNG) as a vehicle fuel, and the preferred use of
natural gas vehicles (NGVs) generally.

The foreseeable benefits may be broadly summarised as economic, health
and environmental.

Under the rapid uptake scenario proposed by this report, which will involve
considerable government initiative, the potential economic benefits for the
State are significant. These will occur primarily in infrastructure investment,
reduced freight costs, and savings in fuel costs to the general community.
Additional investment can also be expected in vehicle maintenance and skills
upgrading of the applicable workforce.

The associated health benefits to the community from even a partial move
into NGVs can be expected to be considerable. Any reduction in the amount
of particulate matter (PM10 from diesel fuel) and carbon dioxide (CO, from
petrol) in the atmosphere will have a beneficial effect on the general health of
the community.

From the environmental viewpoint a concerted move into NGVs would
contribute to the satisfaction of a number of peripheral goals.

The Tasmania Together process expressed the desire of Tasmanians for less
air pollution, to reduce the level of greenhouse gas production, and generally
to take all possible steps to improve the State’s clean green image.

As part of the National Greenhouse Strategy exemptions from Commonwealth
excise duty exist for users of CNG, and attractive subsidies exist towards the
capital costs of government and private business initiatives in changing to
NGVs.

Under the same strategy transport operators who are eligible for the Diesel
Fuel Grant, are also eligible for the Alternative Fuels Grant.

These subsidies are designed to assist the national goal of greenhouse gas
reduction.

Tasmania’s own greenhouse statement released by the Government in 1999
seeks to:

“facilitate understanding of Tasmania’s greenhouse gas
emissions status and highlight the significant opportunities we
have to contribute to reducing Australia’s greenhouse gas
emissions.”
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In 1995 greenhouse gas emissions from Tasmania’s transport sector
accounted for 23% of the total greenhouse gas emissions in Tasmania.

A pro-active move into NGVs in Tasmania would see a significant reduction in
these harmful emissions, and at the same time have a significant affect on our
clean green image generally.

It is worth emphasising that detailed analysis by the CSIRO, conducted on a
wide range of alternative fuels, determined that CNG is the cleanest fuel of all
others available, both in terms of greenhouse gases and particulate matter.

As well as the clean air advantage, engine noise levels are considerably
reduced with NGVs, which is another relevant factor in the context of our
cities.

CNG as a vehicle fuel offers industry, government and the community,
general immunity from the economic uncertainty, hardship, inconvenience and
frustration of OPEC oil price fluctuations.

The CSIRO has estimated that Australian domestic oil reserves will become
non-viable around 2025.> For Australia, with huge gas reserves, the switch to
CNG is the natural alternative for motor vehicle users in the medium term; it
also makes economic sense to avoid such a potential crisis in supply.

The window of opportunity for Tasmania exists because mainland States have
been slow to take-up the challenge. Tasmania therefore has the opportunity
to rapidly reduce the operating costs of its transport sector once sufficient
infrastructure is in place to facilitate the process. With a more cost-efficient
transport sector Tasmanian businesses will be in a better position to compete
with those in other States, and with lower transport costs Tasmania will be a
more attractive place to invest.

There are barriers to change and these are outlined in the body of this report,
but there are none that cannot be overcome either in the short or longer term.

It is important to note that the level of government intervention is critical to the
uptake level of CNG as a vehicle fuel. The more rapid the uptake level, the
greater the economic and environmental benefits for Tasmania.

The window of opportunity also exists for Tasmania because CNG (CH,) is
seen as a pathway to fuel cell and hydrogen technology. This in turn is seen
as the future energy source particularly in transport applications. The active
involvement of Tasmania in CNG and NGV technology would enhance
Tasmania’s prospects for the establishment here of a Cooperative Research
Centre for research into alternative fuel technologies. Such a centre would be
worth $20 million to the State as a start-up operation with greater economic
benefits into the future.

% Centre for Research, Industry and Strategic Planning (CRISP) Report, Appendix 2, p. 24.
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The thrust of this report is to advocate that government adopt the rapid uptake
scenario outlined in chapter three and itself embrace CNG as its preferred
vehicle fuel. The approach taken by government will have a crucial influence
on the take-up of this technology by the private sector.

CNG as a vehicle fuel not only provides government with the opportunity to
achieve significant additional economic growth, it also provides the
opportunity to help fulfil the aspirations of the Tasmanian community with
respect to our clean air and pristine environment generally.

20 March 2003 Doug Parkinson MLC
Parliament House, Hobart Chairman



Recommendations

The Committee recommends that :

1. The Tasmanian Government take a leadership role and adopt policies that
encourage a rapid uptake approach to the use of CNG as an alternative
vehicle fuel by the transport sector and the motoring public.

2. The Tasmanian Government adopt CNG as the preferred fuel for all
government-owned vehicles including fleet vehicles and encourage
Government Businesses and local government authorities to follow suit.

3. A whole of government project team be established to make
recommendations on the implementation of initiatives. This team should
include representation from all relevant departments, should meet at the
earliest opportunity and should consult widely with the private sector.

4. The whole of government project team be tasked with completing a cost-
benefit analysis of the rapid uptake option and an analysis of the impact on
the mature petroleum industry.

5. The Tasmanian Government seek at the earliest opportunity the
establishment in Tasmania of a cooperative research centre (CRC) on
alternative fuel technologies.

6. A communication strategy concerning alternative fuels be developed and
targeted towards both the transport sector and the broader community.

7. The Tasmanian Government encourage the establishment of a
construction facility in Tasmania for CNG buses.

8. At the earliest opportunity the Tasmanian Government encourage the
establishment of a sufficient minimum number of CNG filler stations to
achieve a minimum level of State coverage.
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DISCLAIMER

As this report was prepared on the basis of submissions presented
to it, no inference should be drawn or implied as to any
endorsement by the Committee of any particular business,
corporation, product or service referred to in the report.
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Chapter 1
Economic, Employment, Public Health and Environmental Benefits to
Tasmania, of the use of CNG as a motor vehicle fuel

1.1 Economic Benefits

The economic benefits to the State from CNG as a vehicle fuel will flow from a
potentially lower and more stable fuel price, the infrastructure requirements
necessary to sustain the transition to the new fuel, and from new and
increased business activity; this all adds up to increased economic activity
and additional economic growth and employment for Tasmania.

Stable/Lower Fuel Prices
Unlike petrol, diesel and LPG, the price of natural gas is not subject to world
OPEC price fluctuations.

Stable fuel prices offer considerable benefits to both the public and private
sectors. Indeed rapidly rising fuel prices cause budgetary problems for both
public and private enterprise and can mean business failure.

The principal factor ensuring price stability of natural gas is its abundant
supply. Industry estimates indicate that Australia currently has between
eighty and one hundred years of available supply at current production and
demand levels.

Mainland experience indicates that the pump price of CNG to the consumer
will be less than half the pump price of diesel.

Improved Transport Sector Viability

Quoting Cynergy Pty Ltd as its source, Duke Energy Australia Pty Ltd
submitted the following table which shows an operational fuel cost
comparison between diesel and CNG in the heavy transport sector. The table
shows the potential savings per vehicle (after deduction of fuel rebates and
GST).

Table 1°

Vehicle Type Annual % Diesel | Ave. Annual Fuel Cost

Range (km) | displaced by | Saving per CNG
CNG vehicle

<5 tonne rigid truck” 60,000 100% $4225

5 — 16 tonne rigid truck™ 60,000 100% $7,030

5 — 16 tonne rigid truck™ 90,000 100% $9,450

5 — 16 tonne rigid truck® 60,000 55% $3,880

5 — 16 tonne rigid truck® 90,000 55% $5,200

12 — 16 tonne rigid truck® 90,000 55% $7,050

16 — 22 tonne rigid truck® 60,000 60% $5,600

16 — 22 tonne rigid truck® 90,000 60% $8,400

Prime Mover®? 90,000 75% $14,130

® Duke Energy International, Submission to the Joint Standing Committee on Environment, Resources

and Development, November 2001, p. 3.
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Prime Mover® 120,000 75% $18,850
Prime Mover® 150,000 75% $28,265
Note ® Dedicated CNG engine technology
@) Dual Fuel engine technology

Government/GBE Fleets

With Tasmania’s urban bus fleet, Duke Energy research indicates the
potential realisation of "significant operational cost savings".* The adoption of
CNG as the fleet fuel for Metro's 220 bus fleet "has the potential to produce
overall operational cost reductions of the order of $2.5 million per annum after
diesel and CNG rebates and GST is deducted".

Indeed Duke's optimism in this respect is supported by the Committee's own
experience in visiting and viewing public bus fleet operations in Sydney and
Brisbane and discussing operational cost savings with management
executives.

"In 1998, after five years of operating CNG buses, State Transit
assessed the fuel savings to be Aus $0.1108 per km. With the
additional service and maintenance costs associated with CNG
operation being estimated at Aus $0.0374 per km, the net cost
saving due to the use of CNG was therefore Aus $0.0734 per
km. As an example, for every 100 CNG buses operated in lieu
of diesel powered buses, a saving of approximately Aus
$530,000 in one year was estimated”.®

This was before the introduction of Federal Government (Australia
Greenhouse Office) assistance programs (see Chapter 2).

Following the introduction of one of those programs, namely the Diesel and
Alternative Fuels Grant Scheme, and based on an average fuel consumption
of 65 cubic metres per 100 km, State Transit NSW estimated a further benefit
of 8 cents per km. Taking into account the then differences in price between
CNG and diesel fuel State Transit NSW estimated a net saving in November,
2001 of around 31 cents per bus km using CNG as compared with the
alternative cost of using diesel.

Whilst it would be overly optimistic to expect Metro Tasmania to achieve cost
savings on a par with State Transit NSW (due to, for example, lower
economies of scale and geographical/topography differences with associated
higher average fuel consumption rates) significant cost savings would be
achieved.

When the Committee visited Sydney in November, 2001, State Transit NSW
was operating 306 CNG buses, had another 100 on order, and had
commenced the tendering process for a further 300. State Transit's fleet total
was 2,000 buses.

* Duke Energy International, op. cit., p. 4.

° Ibid.

& Mr Wayne Butler, Area General Manager, State Transit Authority of NSW, CNG Buses - a Success
Story, paper presented at Asia-Pacific Natural Gas Vehicle Summit, 2001.
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As a model for Tasmania, Brisbane is probably more relevant. In
implementing their transition to CNG (which is still in progress) the Brisbane
City Council (BCC) worked closely with State Transit NSW operatives. In this
way they avoided all of the pitfalls and teething processes that New South
Wales had endured before them.

BCC has 80 CNG buses on the road and will commission a further 160 over
the next three years.

BCC talked of similar savings in running costs as State Transit NSW and
similar payback periods for purchase price premiums.

For government owned passenger vehicles the operation of bi-fuel
petrol/CNG vehicles, in the short term, and dedicated CNG vehicles in the
longer term, has the potential to provide government with substantial
operational cost savings.

Dedicated CNG passenger vehicles are not yet available on production-line
scales in Australia, and will not be untii OEM's (original equipment
manufacturers) are satisfied with demand volume levels. They are available
at such levels in parts of the United States, Argentina, Europe and Japan and
it must only be a matter of time, before the necessary quantum leap forward is
made in Australia.

The Committee is aware that NSW Police, with a vehicle fleet of 2,000 units,
many of which are replaced each 9 months (after 40,000 kms) is keen to
source dedicated CNG vehicles from OEM's. The Committee Chairman's
recent discussions with the CEO of NSW Police Vehicles Purchasing Division
indicates that to date NSW Police plans in that regard are not fulfilled, but
remain on track.

Duke Energy has estimated that if 40% of the government owned passenger
fleet was converted to either dedicated or bi-fuel CNG vehicles, Tasmania
could achieve fuel cost savings of $1,352,340.00 per annum, depending on
individual vehicle fuel consumption rates and travel range.’

Table 2°
Number of Average Fuel cost saving per Total fuel cost
Vehicles Annual Range vehicle saving over petrol
308 20,000 $1,000 $308,000
396 30,000 $1,655 $655,380
176 40,000 $2,210 $388,960
Total Fuel cost Reduction  $1,352,340

Note: Potential savings will vary in accordance with the fuel consumption of individual
vehicles.

Estimated potential fuel cost reduction if 40% or 880 of the State-owned passenger vehicles
operate on either dedicated or bi-fuel CNG; assuming petrol cost 94 cents per litre less GST
and CNG cost 50 cents per litre less GST.®

" Duke Energy International, op. cit., p. 4.
8 .

Ibid.
° Ibid.
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Private Light Passenger Vehicles

Given adequate refuelling infrastructure (see Chapter 2) a percentage of
private vehicle owners will convert to CNG. This will occur because of the
price differential and the likelihood that the differential will be stable into the
future.

A percentage of Tasmanians will also be attracted by the ability to make a
personal contribution to Tasmania's clean air/environment image.

Once OEM's in Australia begin to provide dedicated CNG vehicles, the
transition will accelerate rapidly.

Duke Energy's estimate of the transition for Tasmania’s private passenger
fleet, and the resultant increase in economic activity is summarised in Table 3.
From its discussions with industry players on the mainland, the Committee
believes that these figures are not unreasonable.

Table 3%
Tasmanian % of Total CNG Numbers of Cost Increasein
Fleet Fleet Vehicle Conversions per Economic
Population CNG  Population Unit Activity
($ Mil)
Years 1 -3 230,472 1 2,305 1,844 $3,550 $6.55
Years 3-6 3 6,983 4,888 $3,350 $9.83
Years 6 -9 235,105 5 11,755 7,053 $3,450 $14.50

As is pointed out later the Committee believes that a leadership role
played by government in embracing CNG as its preferred vehicle fuel
and in encouraging Tasmanians to follow suit, would have a crucial
influence on the take-up of this technology by the private sector.

Light Commercial Vehicles
Duke Energy has submitted a similar table of estimated economic activity for
this sector (see Table 4 below).

Table 4+
Tasmanian % of Total CNG Numbers of Cost Increase in
Fleet Fleet Vehicle Conversions  per Economic
Population CNG Population Unit Activity
($ Mil)

Years 1 -3 60,284 4 2411 1,929 $4,100 $7.91
Years 3—-6 60,887 9 5480 3,836 $4,100 $7.43
Years 6 -9 61,497 15 9225 5,535 $4,100 $14.70

The conversion uptake for light commercial operators can be expected to be
more rapid than for private owners simply because the conversion costs are a
tax deductible business expense. This added to the fuel cost savings will
make it economically attractive, provided the re-fuelling infrastructure is in
place.

1 puke Energy International, op. cit., p. 4.
* Ibid.
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The business infrastructure for the light vehicle aftermarket conversion
industry is already in place in Tasmania, as it was established during the
period of conversions to LPG. This was economically attractive until the world
OPEC oll pricing system determined otherwise some years ago.

The Committee received representations from two local operators who
expressed an interest in expanding their businesses. Ken Vance Motors Pty
Ltd stated that :

"we have performed approximately two thousand conversions
on a range of vehicles - from small stationary engines to
passenger cars and large buses and trucks. We have been
predominantly converting passenger vehicles, light commercial
and 4x4 vehicles for private, business and fleets”.*

O'Neill's Automotive Services with 12 years experience also expressed a keen
desire to be involved in the CNG vehicle fuel industry.*®

Duke Energy has estimated the number of such businesses that will be
required to carry-out the projected conversion work on the light vehicle sector
as - 5to 6 in Hobart, 3 to 4 in Launceston, 2 in Devonport and Burnie and 1 in
Ulverstone.*

The Truck Sector

Whilst this sector includes everything from light commercial trucks to heavy
duty vehicles (i.e. anything above 2 tonnes GVM) the comments below relate
to the medium to heavy duty (4 tonnes and above).

The Committee found in discussions with various users of medium to
heavy vehicles that while there was a keen desire among operators to
use CNG as their preferred fuel, both because it was cheaper and
because it was cleaner for the environment, they had experienced
problems with after-market conversion systems.

In its submission Duke Energy points out that :

“Whilst most of the existing heavy vehicle CNG fleet has been
converted to dual fuel operation using after-market converters,
experience to date is that such conversions are problematic".*

The Committee visited three major local government corporations. These
were Citywide in metropolitan Melbourne, Liverpool in Western Sydney and
Waverley in East Sydney.

2 Mr Ken Vance, Ken Vance Motors Pty Ltd, Submission to the Joint Standing Committee on

Environment, Resources and Development, 7 November 2001, p. 1.

¥ Mr Lyndon O'Neil, O'Neil's Automotive Services, Submission to the Joint Standing Committee on
Environment, Resources and Development, 28 November 2001, p. 1.

! Duke Energy International, op. cit., p. 5.

2 |bid.
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Each of these corporations has a strong commitment to lowering greenhouse
gas emissions and, as part of that commitment, each is in the process of
converting their vehicle fleets to run on CNG . Each cited lower fuel costs as
the primary economic benefit for their programs.

The Committee also visited Isuzu in Melbourne and observed a CNG
demonstration vehicle. This vehicle demonstrated Isuzu’s readiness to
meet the market for light and medium trucks suitable for a range of
transport applications including local government waste disposal.

Duke Energy predicts that "... OEM's, e.g. Cummins, Caterpillar, Scania and
Detroit via their existing Tasmanian dealer network will undertake the majority
of fleet conversions™® for heavy trucks. Duke further predicts :

"... an increase in economic activity resulting from what the
engine industry term 're-birthing' and within existing truck dealer
franchises and service organisations who will install OEM
supplied conversion systems”."

In table 5 below Duke Energy estimates the pattern of increased economic
activity in the heavy vehicle sector.

Table 5*
Tasmanian % Total Numbers Average Increase in
Fleet Pop. increase CNG of Cost per Economic
of Fleet Vehicle Conversio Unit Activity
CNG Pop. ns ($ Mil)
Years 1 -3 2,400 12 288 230 $40,000 $9.22
Years 3—-6 2,472 13 321 225 $44,000 $9.90
Years 6 — 9 2,546 10 255 153 $41,800 $6.39

"It is expected that the average cost of converting a heavy truck
by engine-truck franchises will average at about $40,000 of
which 50% may be recouped from the Commonwealth's
Alternative Fuels Conversion Program. The above heavy trucks
will comprise prime movers and 10 to 20 tonne rigid trucks and
are predicted to be operating as CNG by the end of year 3
commencing from CNG refuelling station  network
establishment”.*

The Metro Urban Bus Fleet

In both Sydney (State Transit) and Brisbane (BCC) the Committee was
strongly advised against converting existing diesel buses to CNG. This was
to avoid associated reliability problems. This aspect needs further
investigation particularly in light of the submission to the Committee
from Advanced Engine Components Limited of Western Australia (AEC).

Duke Energy International, op. cit., p. 5.
17 :
Ibid.
'® Ibid.
 Ibid.
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Both Western Australia and Adelaide have each converted blocks of 10 diesel
buses to CNG using a conversion system designed and manufactured by
AEC.

The Duke Energy submission suggests that the existing Metro Bus Scania
N112 and N113 high floored buses are suitable for conversion to dedicated
CNG operation. Duke suggests that this could be done using AEC's CNG
engine and bus conversion system.”

"This company is suitably qualified and is CNG route bus engine
system and technology supplier to Renault Bus - France and
RABA - Czechoslovakia, approved supplier to Daimler Chrysler
and MAN buses. AEC have completed a similar project for
Trans Adelaide where they provided both CNG conversion
systems and project management expertise and training”.**

The Chief Executive Officer of Trans Adelaide advised the Committee
Chairman that any conversions should only occur on buses that have greater
than 10 years of life left. This was to make the conversion worthwhile in terms
of capital cost and payback (through the Alternative Fuels Conversion
Program [chapter 2] and lower fuel costs).

Duke Energy estimates that the conversion of Metro diesel buses to CNG
would add $5.28 million to the State's economic activity over 3 years.” This is
on the assumption that

"... 55% of the Scania fleet or 88 buses would be suitable for
CNG conversion in terms of age, distance travelled and capital
payback period. The cost of conversion or differential between
diesel and CNG new buses is about $60,000 per vehicle. The
Commonwealth's Alternate Fuels Conversion Program would
pay half or $30,000. Realistic estimates are that CNG
conversion should have a payback of under three years”.”

Duke Energy therefore estimates that the conversion of fleet vehicles, public
and private, would have the potential to add approximately $29 million to the
State's economic activity at the conclusion of year three following the
refuelling infrastructure rollout.

Establishing CNG Refuelling Stations
The Committee received a range of advice on the estimated number and style
of refuelling stations that would be needed to support CNG vehicles.

In its’ submission Duke Energy estimated :

(@) between 10 and 15 CNG refuelling stations would be
required around the State;

Duke Energy International, op. cit., p. 6.
21 :
Ibid.
*2 |bid.
2 Ibid.
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(b) half of the capital investment on each site would be spent
locally in civil engineering, planning approval etc.;

(c) assuming an average expenditure of $1.1 million per site
and 13 stations, $14.3 million would be spent, $7.15 million
of which would add to State economic activity.*

The options for refuelling stations are considered more fully in Chapters 2 and
3.

CNG Cylinders Inspection

Duke Energy estimates that the necessary re-certification and pressure
testing of approximately 8,700 CNG cylinders (based on the above estimate
of CNG vehicles) will generate at least four additional jobs and would add
about $800,000 to economic activity in the first three years.”

In summary Duke Energy estimates that during the first three years’ operation
of the refuelling network, the stimulus to State economic activity would be
around $37 million. To this must be added the effect of reduced operating
costs on all CNG users.

1.2 Economic/Employment Impacts

The areas where extra jobs will be created in the CNG Industry are Education
and Training, Refuelling Infrastructure, Vehicle Conversion, Cylinder Testing
and Equipment Sales.

Based on its estimates of added economic activity, Duke Energy has
estimated an additional 74 permanent jobs across those areas.?

In Brisbane the Committee observed the creation of a spin-off industry in bus
assembly. Under license to Scania, BCC has established an assembly plant
where they are building their own buses. The Committee believes that this
initiative is worth investigating in the Tasmanian context, and may be
worthwhile in the event that the Government decided on a rapid
progression to CNG vehicles, which is recommended.

Cooperative Research Centre (CRC)

The Committees’ own research indicates the existence of a window of
opportunity for the establishment in Tasmania of a Cooperative Research
Centre (CRC).

The CRC program is funded by the Federal Government and could involve
the CSIRO, Aurora, Industry and The University of Tasmania establishing a
centre for research into alternative fuel technologies.

2 Duke Energy International, op. cit., pp. 6-7
% 1bid., p. 6.
% bid., pp. 7-8.
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There is no such centre anywhere in Australia and it is estimated that a CRC
would be worth $20 million to the State as a start-up operation with potentially
far greater benefits into the future.

The window of opportunity exists because other Australian States have been
slow to embrace CNG technology, and because CNG technology is
conventionally seen as a path to fuel cell and hydrogen technology, which in
turn is seen as the future energy source in both transport and power
generation.

In order to take advantage of this opportunity the Committee believes
that the best approach for government generally would be to pursue a
rapid uptake of CNG technology for Tasmania, and to lead by example in
this regard. (see Chapter 3)

1.3 Health and Environmental Benefits

The health and environmental benefits to the community can be summed up
in four words, clean air, reduced noise.

Whilst Tasmania is lucky, compared with other States, to have a relatively
clean air environment, in more recent times there have been periodical signs
of air contamination to disturbing levels in some parts of the State.

Background

Globally there is now a clear recognition of the need to reduce greenhouse
gas emissions because of their effect on global warming, associated climate
change, crop failures and potential world economic disaster.

The Inter-governmental Panel on Climate Change (IPCC) released its Third
Assessment Report on global climate change in March 2001. The report
covers the current state of scientific knowledge on climate change, its impacts
on environmental and human systems, and an assessment of international
attempts to mitigate climate change.

The IPCC'’s climate models project that average global surface temperature
will increase by between 1.4 to 5.8°C in the 21° century depending on what
actions are taken in mitigation by industrialised countries.

“To put the IPCC’s Projections in context, global average
temperatures are today only about 5°C higher than Ice Age
levels. A global temperature increase even at the lower end of
the IPCC’s projections will, therefore, have a major global
impact”.”

27 Dr Colin Grant, Australian Greenhouse Office, Natural Gas Vehicles — Future Directions, paper
presented to the Asia-Pacific Natural Gas Vehicles Summit, Brisbane, 10 April 2001, p. 4.
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It is not surprising then that governments throughout Australia — Federal,
State and Local are taking conscious steps to reduce greenhouse gas
emissions.

Vehicle Emissions

Whilst vehicle emissions Australia-wide are not the major cause of
greenhouse gas emissions, their contribution in Tasmania is probably
proportionately higher because here there is far less air pollution from other
sources.

In Tasmania, therefore, a concerted effort at the State and Local Government
levels to reduce motor vehicle greenhouse gas emissions could make a major
contribution to reducing the level of greenhouse gas emissions in this State.

Greenhouse Gases as such occur naturally and a balanced level of them is
necessary to sustain life on earth. It is the excess production of these gases,
leading to a potentially dangerous imbalance that the Kyoto Protocol sought to
address, and which most industrialised countries are now seeking to address.

Significantly CNG, being mostly methane, is a greenhouse gas but the
combustion of it produces far less harmful greenhouse gas emissions than
alternative fuels. This proposition has recently been supported by a scientific
analysis undertaken by the CSIRO on behalf of the Australian Greenhouse
Office.”®

The CSIRO analysis, conducted on a range of alternative fuels, determined
that CNG is the cleanest fuel of all, both in terms of greenhouse gases and
particulate matter.

The greenhouse gases are predominantly carbon dioxide (CO;), methane,
CFCs, nitrous oxide (N,O) and ozone. Often nitrogenous emissions are
referred to as NO, meaning a combination of nitric acid (NO), nitrogen dioxide
NO, and N,O which is a greenhouse gas making up ten per cent of the total.
CO, makes up 50% of greenhouse gas.

Particulate Matter (PM) is the term used for the smoke or fine solid particles
emitted from motor vehicles and particularly from diesel powered vehicles.

PM is classified by size with PM 10 (10 microns) considered coarse and PM
2.5 or less considered fine. PM accumulates in the respiratory system and
the finer the PM the more dangerous it is considered to be.

In its submission to the Committee, the Western Australian firm Advanced
Engine Components Limited (AEC, previously mentioned for its advanced
conversion technology) spoke of developing international concerns about
low sulphur diesel fuel due to its fine PM, and the high probability of
these finer particulates causing more severe respiratory problems.® The

8 CSIRO Report, Comparison of Transport Fuels. Life-cycle Emissions Analysis of Alternative Fuels

for Heavy Vehicles, 2001.
% Advanced Engine Components Limited, Submission to the Joint Standing Committee on
Environment, Resources and Development, 28 November 2001, pp. 10-11.
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problems caused by standard diesel particulates (PM 10) are already well
documented.

The costs to society of health problems from air pollution cannot be ignored.

“In 1996, the British Lung Foundation commissioned a cost
analysis of the health effects of air pollution for the UK, which
arrived at a figure of £11 billion.”™

The figures for Australia would be considered to be proportionately less than
the UK, but nonetheless significant.

Given the above, it is easy to calculate that there are very significant
health and environmental benefits to be had from the use of CNG as an
alternative vehicle fuel.

Design Rule Emission Limits

As the future Australian Design Rule Emission Limits are based on the
European standards, it is useful to look at those standards and then compare
the performance of diesel and CNG by reference to those standards.

Comparison of Emissions
Scania’s Gas-powered Trucks, a Current Diesel Counterpart, Euro 4 and the
Euro 5 Standard.

Table 6*
Exhaust Euro 2 Euro 3 Euro 4 Euro 5
Gas 1996 2001 2005 2008
CO 4 2.1 1.5 0.4
HC 1.1 0.66 0.46 0.25
NOy 7 5 3.5 2.0
PM 0.15 0.1 0.02 0.01
Note Figures are in g/lkwh (grams per kilowatt hour)
Table 7%
Hydro Carbon Nitrogen Particulate
Carbons Monoxide Oxides Matter
HC CO NOy PM
Diesel 0.864 1.442 7.014 0.373
Truck
LNG Scania | 0.180 0.017 1.532 0.013
Truck
CNG Scania | 0.212 0.018 0.962 0.007
Truck
Euro 4 1.100 1.500 3.500 0.020
Euro 5 0.250 0.400 1.000 0.010

% Advanced Engine Components Limited, op.cit., p. 13.
31 State Transit NSW, op. cit., p. 6., Australian Gas Journal, June 2001, p. 13., Dr Vinod Duggal,
ANGVC Paper, ANGVC Summit, Brisbane, April 2001.
32 .
Ibid.
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The above tables 6 and 7 indicate how much cleaner natural gas engines are,
and in fact show that the indicated engines are meeting the Euro 5 standard
not due to be introduced until 2008. A summary of the CSIRO Comparison of
Transport Fuels figures is included as Appendix 1.

A further point of note made by AEC which underlines the comparative
disadvantage of diesel is that :

“the cost of exhaust gas after treatment for diesel buses,
especially for Euro Il and beyond compliant low sulphur diesel
buses, is a continuing maintenance impost. Particulate
traps and catalytic converters are essential additional
components for these diesel engines and both have a service
life of 200,000 kms or just beyond 3 years for fleet route buses.
This cost is about $10,000 per bus. The annual additional
component cost per bus for exhaust gas after treatment for a
diesel bus will be of the order of $45,500 per bus. It has been
assessed that the Euro Il low sulphur (0.05%S) diesel fuelled
buses have 2% times higher maintenance costs than their CNG
counterparts”.®

Noise Levels
A comparative discussion of the environmental and health benefits of CNG
would not be complete without mentioning noise levels.

The Committee had the opportunity to assess the noise levels of CNG buses
in both Sydney, and Brisbane, and was impressed at how much quieter they
were both internally and externally.

Noise pollution, particularly in cities, is becoming a significant factor affecting
our daily lives.

Each of the City Councils visited by the Committee (Citywide in Melbourne,
Waverley and Liverpool in Sydney, and Brisbane) all indicated that reduction
of noise levels was one of their priorities in choosing CNG as their preferred
vehicle fuel.

Local councils are particularly attracted to the prospect of garbage collection
vehicles operating at reduced noise levels in comparison to their diesel
powered vehicles.

A bi-fuel Ford Falcon was on display at the Natural Gas Vehicles Forum at the
Rokeby Police Academy, October 2001. It was noted just how quiet the
vehicle was inside the cabin where the engine could at times not be heard at
all when the vehicle was being driven.

¥ Advanced Engine Components Limited, Submission to the Joint Standing Committee on

Environment, Resources and Development, 28 November 2001, pp. 5-6.
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The Tasmanian Image — A Pristine Environment
Tasmania has an international reputation for its clean environment, including
its fresh air, and the State is keen to promote that image.

The Tasmania Together process expressed the desire of Tasmanians for less
air pollution, and to reduce the level of greenhouse gas production.

CNG as a vehicle fuel provides government with the opportunity to help fulfil
the aspirations of the Tasmanian community with respect to our clean air and
pristine environment generally.

Liquified Natural Gas (LNG)

After initially tendering a submission relating to CNG, NGV Solutions Pty Ltd
later appeared before the Committee and recommended LNG as a more
appropriate alternative for Tasmania.

While it is recognised that there may be some applications for LNG in
Tasmania as time goes on, all of the evidence suggests that the appropriate
path is the CNG path.

LNG is a related alternative fuel using much of the same technology, and
where specific applications arose for its use these could be easily taken up.

The potential for LNG uses will no doubt be assessed by any government
project team (see recommendations), and could well include remote localities.
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Chapter 2
Infrastructure Requirements (including Funding Options)
Barriers to the Conversion to CNG

Infrastructure Requirements

The first infrastructure requirement for CNG vehicles is filler stations, and in
Tasmania an additional requirement is the commencement of the distribution
network rollout.

The rollout of the distribution network is beyond the scope of this report, but it
goes without saying that an aggressive promotion of NGV’s in Tasmania
would enhance the network rollout due to the effect on the demand side of the
equation.

The greater the demand for gas then the greater the potential profitability of
gas distribution and the greater the incentive for the network distributor to
rollout the infrastructure.

Through an aggressive promotion of NGVs government can play a key role in
boosting the incentive of the distributor to progress the network rollout.

The work of the Committee generated a lot of interest wherever it went in
mainland States. Without exception industry players expressed the view that
Tasmania had a golden opportunity to create a CNG industry for motor
vehicles, and by careful planning and co-operation with industry could avoid
problems experienced in other States.

It is the Committee’s view that at the earliest opportunity the
Government should encourage the establishment of a sufficient
minimum number of CNG filler stations to achieve a minimum level of
State coverage.

To achieve this, and to be seen to be encouraging the community at large to
follow, the Government should lead the process by converting a percentage of
its Metro bus fleet and a percentage of the rest of the government-owned
fleets, including those in government owned corporations.

Further investigation is required, including cost-benefit analysis to determine
the percentages involved, but anecdotal evidence offered during discussions
with industry suggests that around twenty buses is considered the minimum
start-off number.

Decisions will need to be made like :
how many dedicated CNG buses to be purchased at first;
how many existing diesel buses, if any, should be converted to CNG;
whether it would be feasible to convert a percentage of the police fleet to
CNG and what percentage; and
whether and to what extent the rest of the government owned fleet could
be converted to CNG.
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The Committee’s discussions with both industry and bus operators in Sydney
and Brisbane indicate that in order to make a viable transition to CNG there is
a minimum critical mass necessary as a starting point.

Both the major bus operators visited by the Committee, State Transit in New
South Wales, and Brisbane City have implemented replacement programs
that over a defined period of time will see almost their entire fleets converted
to dedicated CNG operation. In each case the primary motives have been
cost savings and clean air.

Tasmania has recently purchased a number of modern low floor Scania diesel
buses. Because of their remaining useable lifespan they are ripe for
conversion to CNG, and the Government should investigate further the
viability of that course, both to reap cost savings, to commence the move to
cleaner air, and to stimulate the conversion sector.

The Government should request that Metro revisit its replacement
program with a view to determining the earliest possible purchase
program for dedicated CNG buses.

Assessing the feasibility of commencing a demonstration program in
Launceston at an early time using ‘clean fresh-air CNG buses, would be a
very attractive and worthwhile aim for government. The program could be
simultaneously commenced in Hobart to reap economies of scale, and then
progressively extended to the north-west of the State.

The same demonstration program possibilities exist for all government fleets,
with not only the cost savings from cheap CNG, but the goodwill to be
generated from the government’s active involvement in programs to reduce
greenhouse gas emissions, and in helping to make Tasmanian air even
cleaner, for both local residents and tourists.

Any such demonstration program should be marketed as being the first stage
of a committed move by government into the rapid uptake scenario. Care
should be taken to avoid any suggestion that the Government is only being
tentative or is unsure of the benefits of the technology. (see comments by
CRISP at page 37)

The opportunity for government exists to showcase Tasmania by taking
an aggressive lead in NGVs that other States have not yet taken.

Funding Options
Federal Government Programs

There is still considerable assistance available from the Federal Government
under the Australian Greenhouse Office’s Alternative Fuels Programs.
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The Compressed Natural Gas Infrastructure Program (CNGIP)

This program was established principally to fund the development of CNG
refuelling sites. The downside is that the initial funding allocation under this
program has been fully subscribed.

However, as Tasmania was excluded from eligibility by circumstances outside
its control it would be worth a special approach to the Commonwealth to
request a grant on an equal footing basis.

A further point to note here is that the full extent of intended rollout of
refuelling sites on the mainland under the program, has not been realised,
and there may therefore be previously allocated funds that could be
reallocated to an infrastructure rollout in Tasmania.

The Alternative Fuels Conversion Program (AFCP)

The AFCP will provide funding for the conversion, purchase, or fuel system
upgrade of commercial road vehicles and buses, weighing 3.5 tonnes gross
vehicle mass (GVM) or more, to operate on CNG.

The AFCP may provide funds of up to 50% of the eligible cost of either :
the difference between the purchase price of new (OEM), CNG fuelled
vehicles over their conventionally fuelled equivalents — to the extent that
the price difference is due to the different fuel systems;
converting conventionally fuelled vehicles to operate on CNG; or
upgrading the fuel systems of vehicles already operating on LPG or CNG
where improvement in greenhouse and other emissions can be
demonstrated.

The Diesel and Alternative Fuels Grant Scheme (DAFGS)

The DAFGS will maintain existing price relativities between diesel and a range
of alternative fuels by allowing transport operators that are eligible for the
diesel fuel grant to also be eligible for the alternative fuels grant.

Fuel grants for eligible users were indexed on 1 February 2001 and are :
CNG 12.617 cents per m®
LPG 11.925 cents per litre
Ethanol 20.809 cents per litre
Diesel 18.510 cents per litre.

For refuelling sites to be eligible for CNGIP funding they must cater for cars,
trucks and buses and offer full open public access 24 hours per day, 365 days
per year and have a high fill rate of at least 40m* per minute.

This latter requirement would fit in well with a plan which was designed to
establish a minimum number of refuelling sites within the major population
centres where Metro buses operated, in order to establish pilot programs and
allow the public take-up to develop progressively.

The Committee visited sites in the ACT, Sydney and Brisbane where the
refuelling infrastructure has been funded and installed by the distributor. The
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State-owned energy distributor in Queensland, Energex, and equipment
provider CompAir built the BCC site and BCC pays a contracted pump price
per m*to the distributor.

A similar system operates at State Transit NSW in Sydney, the ACT, the 7
Eleven site at Liverpool, and the Citywide site in Melbourne. Members of the
public wishing to refuel CNG vehicles are all able to use these sites.

It is apparent that there are a number of industry players who would be keen
to be involved in constructing the necessary infrastructure, and Origin Energy
emphasised this point when appearing before the Committee.

Alternative Refuelling Methods

Further mention should be made at this point of CompAir (Australia) Limited.
This company provided the Committee with a detailed submission and was
one of the corporations that the Committee visited in Melbourne.

CompAir is an international supplier of equipment for the NGV industry and
offers a total CNG solution for design, construction and installation of
refuelling infrastructure.

One of CompAir’s innovations is its CNG compression module system which
can be built to size to suit the individual site.

This means that a refuelling site can be constructed on a relatively sma