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Brisbane Airport: Economic Evaluation of
Alternative Development Strategies

Report

This Report presents the results of an economic comparison of alternative
strategies for the development of Brisbane Airport.
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FOREWORD

Because air traffic is growing rapidly, it is
necessary to make periodic decisicns on the development of
airports. Only recently has airport investment become the

subject of systematic analysis and evaluation.

The approach taker in this report has been to look
at various development strategies and to recognise that it
is important to achieve flexibility when the future is
uncertain. Environmental issues, particularly noise, are
significant in the evaluation. In the case of DBrisbane,
it has been possible to set an upper limit to the value of

noise nuisance sc that a clear conclusion could be reached.

The report ig the work of the Economic Evaluation
Branclh of thke BTE, uncer the direction of G.K.R. Reid.
The study was carried out by £.J. Shaw, wilh forecasting
assistance from G.R. Carr. In preparing this report, the
BTE acknowledges the considerable assistance received from
the Ground Facilities Division of the Department of
Transport and from the Department of Housing and Construction
in providing technical advice, cost estimates and plans for

alternative strategies.

(J.H.E. Taplin)

Director

Bureau of Transport Economics,
Carberra, A.C.T.
July, 1975
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SUMMARY

This report presents the results of ar economic
comparison of aitermative strategies for the development

of Brisbane Airport.

An earlier study by the Commonwealth-State
Committee on Brisbane Airport recommended re-siting of the
runways with the associated terminals and maintenance
facilities to the north-east of the existing site. The
main considerations were projected growth in traffic,
runway capacity, space for expansion of terminals and aprons,
noise in adjacent suburban areas and the removal of certain

building height restrictions in central Brisbane.

In the BTE study, two groups of strategies have
been considered, those based on retaining the existing
runway cormlex and those based on several new runway

configurations to the north-east of the existing site.

The approach was to project passenger and air-
craft movements in order to estimate what facilities will
be reguired and what should be the timing of their
construction for the wvarious alternatives. The construction
cost of each strategy was assessed as well as the
differences between the strategies in airport operation and
surface access costs, Total costs for each case were then

discounted to a common base year.

The least costly alternatives are those that
retain the existing runway complex in use as long as
nossible, The movement forecasts suggest that the existing
runway complex will provide adequate capacity until about
2010, given restriction of general aviation aircraft move-
ments after 1995, The discounted quantified costs of this
type of strategy, including the provision of terminal and
apron facilities as they become necessary is about $18m less
than that of providing a new airport by 1985, In addition,

retention of the existing runways allows development options
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to remain open should the demand for air travel, aircraft
technology, or operational techniqhes vary from the

assumptions made in the study.

The effects which might be considered to favour
development of an airport on a new site need to be set
against the discounted cost difference of $18m and the
closing of future options. It is shown that from the
national view point there is no resource cost associated
with the restrictions placed on building heights in centra
Brisbane, The likely upper bound of discounted cost for

noise disamenity. is $2m.

In summary, therefore, the analysis shows that
on economic considerations the development of Brisbane
Airport should be based on. the existing runway complex,
Detailed planning of the.development of facilities
associated :with the existing airport should be carried out

as the need arises.
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CHAPTER 1. INTRODUCTION
1.1 ORIGIN OF THE STUDY

In September, 1973, the Minicter for Transport,
the Honourable C.K. Jones, directed the BTE to investigate
and report upon the redevelopment of Brisbane Airport,

The terms of reference were:

(i) +the likely future civil aviation

reqguirements of the Moreton Region

(ii) the extent to which these requirements
should be met by
(a) further expansion of the present site
(b) the provision of a second or

alternative airport

(iii) the appropriate characteristics of airport

facilities and the timing of new construction.

In examining these matters, the BTE was asked to
take full account of the operating requirements for air-~

craft, noise nuisance, and effects upon ground transport,

1.2 PREVIOUS REVIEW OF BRISBANE ATRPORT

In February, 1971, a joint committee consisting
of representatives of the Australian Government, the State
of Queensland and the Brisbane City Council, was formed to
study and report upon the development of airport facilities
to serve the City of Brisbane., Its terms of reference
were to revise and update the requirements of Brisbane
Airport, to ensure that the airport continued to operate
without causing undue noise nuisance in existing urban
areas, and to ensure that the development of other than
existing urban areas remained compatible with aircraft

operations,.



After a first stage screening of nine basic
alternatives, 1) which with‘variatiohs on the basic concepts N
resulted in seventeen separate analyses, the Advisory
Committee subjected three basic concepts to more detailed

study:

o P - within the existing boundaries
s Q@ - astride the northern boundary

e R - still further to the north,

With variations on these basic concepts, eleven
alternatives weré compared in detail. The Committee
recommended that concept Qc should be the basis of the
master plan of Brisbane Airport. 2 This scheme consisted
of two widely spaced parallel‘runways and one cross runway,
with associated building, draihage and road access works,
and it:

o provided for the development of a high capacity
airport which would cater for the aviation needs

of Greater Brisbane beyond the turn of the century;

« was compatible with planning envisaged for the

Brisbane metsropolitan area;

. reduced aircraft noise nuisance to the city and

closely settled residential areas;

. eased the height limitations on the central city

and Spring Hill areas;

. could be integrated with existing airport

facilities during its development.

(1) Six were within the existing boundaries (including 600
additional acres’ then being acquired in Pinkenba), one
was astride the northern boundary, and two were within
the Serpentine area,

(2) Commonwealth of Australia, State of Queensland, and City
of Brisbane, Advisory Committee Report on the 1970/71
Review of Primary Ajrport Facilities to Serve the Future
Needs of Brisbane (January, 19727u
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The Committee further recommended that, in the
first stage, construction works should be undertaken in

the following order:
(i) the new east side runway;

(ii) health, customs and immigration facilities,
passenger accommodation, aircraft and car

parking in the new building area;
(iii) the balance of the terminal area; and

(iv) the cross runway.

The proposed layout of concept Qc is shown in
Annex A. The proposed timing for the completion of the
first stage (i, ii and iwv above) of this facility was the
end of the 1979 and (iii) above by 1985. Land acquisition

commenced in August 197k,

The Coombs' task force report of June, 1973
referred to the proposed redevelopment of Brisbane
Airport(1 and questioned the wvalidity of the traffic
forecasts on which the arguments for development were based.
It suggested that the growth of passenger traffic and hence
aircraft movements would be slower if more appropriate
pricing policies were followed, Furthermore, it
anticipated that the growth rate in aircraft movements
would be substantially reduced with the introduction of
wide~-bodied jets later in this decade and finally, that the
number of aircraft movements at Brisbane Airport could be
reduced by a deliberate policy of transferring general
aviation operations to other airfields. The report also
referred to a number of possibilities concerning the

redevelopment of Brisbane Airport inc]_uding(2

(1) Report of the Task Force appointed by the Prime Minister
the Honourable E.G. Whitlam, QC, MP, Review of the
Continuing Expenditure Policies of the Previous
Government (Canberra: AGPS, June, 1973), Item 41,
pp. 149-151.

(2) Ibid., pp. 150-151.
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(a) Defer the project for a specified period,.

(b) Decide on the timing of the project on
receipt of the report of the Government's
Urban and Regional Development Committee,
which had been asked to give further

consiceration to the proposal.

(c) Carry out the necessary minimum of site
preparation to enable construction of some
new‘terminal facilities at the long-term
optimum position, while prolonging as far
as possible the use of the existing terminals,
runways, end airway facilities (e.g. by
transférring‘general aviation dperations

elsewhere).

(d) As a concomitant of this course of action,
commission a detailed cost-benefit analysis
of the nature and standard, sequencés, and
timing of further development of the site
and facilities, with full regard for the
possibilities of damping demand at Brisbane

Airport by the use of alternative facilities.

1.3 OUTLINE OF BTE STUDY OF BRISBANE ATRPORT

Following the Coomb's Report, the Minister for
Transport directed the BTE to investigate and report on the
likely future civil aviation requirements of the Moreton
Region and the most appropriate development plan for
Brisbane Airport to meet these requirements. The full
terms of reference were cited at the beginning of this

Chapter.

In the performance of this task, the BTE was
assisted by a working group comprised of officers from the

Ground Facilities Division of the Department of Transport



and the Department of Housing and Construction. The steps

in the analysis comprised:

(i) forecasting annual passenger and aircraft
movements at Brisbane Airport through to the

year 2000-01;

(ii) the use of these forecasts to estimate the
scale of future airport requirements
including runway, apron and terminal capacity

at specific dates;

(iii) formulation of aXternative strategies for
meeting those reguirements, including the
sequence and timing of individual develop-

ments within those strategies;

(iv) comparison of ascertainable costs and other
consequences of each strategy. This
comparison included land costs, airport
construction and operating costs, airport
user costs, airport access costs, and the
impact of aircraft noise nuisance and
building height restrictions along the
‘approach paths of the existing or proposed
runways. The implications of each strategy
for the long-term development of Brisbane

Airvort were also considered;

(V) consideration of other alternatives for
coping with future demand (i.eq changes in

operational or pricing policies).

1,361 Interim BTE Report on the International Terminal

The BTE also prepared as a matter of urgency an
interim report on immediate measures to be taken with
respect to the international terminal at Brisbane., These

could not be delayed until the completion of the full BTE
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study. ' Quite apart from questions of capacity, it was
considered by the Ground Facilities Division of the
Department of Transport that industrial relations,
passenger comfort‘and airporf security made it necessary
to have a new terminal no later than summer 1975/76. The

BTE issued the interim report in March, 1974,

This report was confined to a consideration of
the most appropriate way of providing Brisbane with a new
international terminal., The evaluations were carried out
in such a way that the conclusion would be consistent with
whatever outcome the overall study concerning Brisbane's

longer term civil aviation requirements might have,

The BTE interim report gave preliminary consider-—
ation to four alternatives for replacing the international
terminal, The two most appropriate alternatives were then
subjected to detailed comparison on a net present value
basis. An important consideration was the need to keep
open as many options as possible for the longer term plan
for Brisbane Airport. It was concluded that the most
desirable course of action was to construct a new terminal
near the north-east end of the present runway. This was
the site proposed for a maintenance area for development
concept Q¢ recommended by the Commonwealth-State Committee

of Enquiry in its 1972 report,

In April 1974, the Australian Government accepted
the conclusion reached in the BTE interim report, and
construction of the international terminal commenced in
July 1974, It is expected that the new building will be
completed late in 1975, ‘ ‘
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CHAPTER 2, ATRCRAFT AND PASSENGER MOVEMENT FORECASTS
FOR BRISBANE AIRPORT: 1975~76 TO 2000-01

2.1 INTRODUCTION

Five classes of traffic are considered in this
chapter: dinternational scheduled airline servicesj;
domestic and Papua New Guinea scheduled airline services;
commuter services; non-scheduled civil traffic;and

military aircraft movements.

The domestic and Papua New Guinea scheduled air-
line passenger and aircraft movement forecasts have been
developed by the BTE.(1) Forecasts of other demands were
made by the then Department of Civil Aviation in December

1972,

The remaining sections of this chapter deal with
forecasting methods and results. A more detailed coverage
of the techniques and qualifications is contained in Annex

C.

2.2 DOMESTIC AND PAPUA NEW GUINEA MOVEMENT FORECASTS

2.,2,1 Passenger Movement Forecasts

Several techniques can be used to forecast the
level of passenger movements at a particular airport.(g)
However, little is known about the individual characteris-
tics of air travellers using Brisbane Airport facilities,
so that the techniques used in this study have been limited

to trend extrapolation and aggregate econometric analyses.

(1) Source data were provided by the Research and Planning
Branch, Air Transport Policy Division, Department of
Transport.

(2) See for example: Commission on the Third London
Ajirport, Papers and Proceedings (London: HMSO, 1970),
Vol, VII, Chapter 4.
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The final forecast was checked for consistency with over-—

seas studies and other Australian experience.

Forecasts based on extrapolation of trend curves
fitted to hisworical statistics need to be modified by
judgements concerning the future impact of economic and
other forces. For this study, the major casual factors
influencing demand were determined and a function relating
these to demand estimated. This function was used to
project future demand on the basis of forecasts of the
factors. Forecasts of airline revenue-passenger movements
were made using a demand function relating aggregate air-
line passenger movements between all Aﬁstralian airports to

gross domestic product and airline fares.

Forecast Selection: Projections of passenger movements per

head of population at Brisbane were compared with forecasts
for Sydney made by the Sydney Airport study group. The
implied movements per head of population for that study
group's preferred scenario were found to be similar to the

econometric forecast for Brisbane,

Historical data fo::Sydney, Melbourne, Brisbane
and Canberra was also examined. Sydney, Melbourne and
Brisbané showed similar grbwth in domestic air travel, with
Brisbane having the highest absolute level of movements
per capita of the fhfeeg Canberra,the nation's capital,
on the other hand, had a lower rate of growth but higher
absolute levels of movements per capita than those other
capital city airpbrts Qver‘the same period. The higher
level of passenger movements per capita can be attributed
to Canberra's unique characteristics. Accordingly, move-—
ments per capita at Canberra were considered to be én upper
bound to movements at other cépital city airports. The
results from two trend forecasts of revenue-passenger
movements at Canberra Airport confirmed that the econometric

forecasts for Brisbane Airport were within this bound.
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Finally, a review of overseas studies that have
been made of air travel demand indicated that the aggregate
income elasticity of demand of + 2.171 generated by the
econometric model was within the range of estimates reported

in those studies.

Route Stratification and Forecast Results: Further

refinement of the forecasts discussed above was required to
take account of the different trends from route to route.
Four groups of routes were delineated; the projections for

these are shown in Table 2.1,

2.2,2 Aircraft Movement Foxrecasts

In developing aircraft movement forecasts from
passenger movement forecasts, several factors were
considered: aircraft type, minimum daily frequency and
average load factors, by route and over time. Dxpected
developments in the size of operators' fleets were used as
a check upon the projected fleet required to service

passenger movements.

The forecasts presented in Table 2.2 were based
upon a medium rate of introduction of large aircraft with
a medium frequency of service on routes through Brisbane.
The approach is amplified in Annex C., For the purposzes of
this study, it was assumed that there will be no change in
route structure during the period. The forecasts presented

in Table 2,2 must be read with this qualification in mind,

2.3 TFORECASTS OF OTHER DEMANDS

Projections of military, commuter, non-scheduled
and international movements excluding those to Papua New
Guinea were prepared by the then Department of Ciwvil
Aviation in December 1972, International and commuter
passenger and aircraft movements are shown in Tables 2.3 and

2.4 respectively; mnon-scheduled and military aircraft
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TABLE 2,1 -~ ANNUAL DOMESTIC AND PAPUA NEW GUINEA SCHEDULED

AIRLINE PASSENGER MOVEMENT FORECASTS FOR
BRISBANE ATRPORT BY ROUTE

(r000)
Domestic(a) Papua
Year New Total
South North West Guinea

1975-76  1,460.7 8211 27.0 42,1  2,450.9
1980-81 2,201.6 1,229.2 36.8 201.,8 13,669.4
1985-86 3,235.8 1,797.6 48,3 284.4  5,366,1
1990-91 4,531.4 2,500,9 52.3 380.7 7,465.3
2000-01 8,760 .4 L4,784.6 714  657.0 14,2824
(a) Domestic routes are defined as follows: South-inter-

state routes betweer Brisbane and southern centres;
North-Brisbane~Mt Isa-Datwin, and Brisbane-Cairns
routes; West—-intrastate routes between Brisbane and
western ports.

TABLE 2,2 - ANNUAL DOMESTIC AND PAPUA NEW GUINEA AIRCRAFT
MOVEMENT FORECASTS FOR BRISBANE ATRPORT BY
rours'®)

Domestic(}s7 Papua
Year — ‘ ) New Total
South’ North West Guinea

1975-76 16,372 ‘ 1&,70& 1,668 1,460 34,204

1980-81 18,980 20,858 1,668‘ 2,086 143,592

1985—86‘ 20,440 25;132 1,876 2,190 49,6138

1990-91 26,280 31,70é 1,982 2,500 62,464

2000-01 26,280 36,708 2,712 2,920 .68,620

(a) An aircraft movement is an aircraft landing or‘taking

of'fs ‘ ‘

(b) Domestic routes ére definéd as follows: South-inter—

state routes between Brisbane and southern centres;

- North-Brisbane-Mt Isa-Darwin, and Brisbane-Cairns
. routes; West-intrastate routes between Brisbane and

western ports.



movenents appear in Table 2.5,

2.4 COMPARISON OF PASSENGER AND ATRCRAFT MOVEMENT FORECASTS

The aircraft and passenger movement forecasts by
traffic class are brought together in Tables 2.6 and 2.7.
An important aspect for future zirport planning is the
projected increasing proportion of mnon-scheduled aircraft
movements, The forecasts indicate that the percentage of
non-scheduled to total aircraft movements will increase
from 42 per cent in 1975-76 to 35 per cent in 2000-01, If
this growth in aircraft movements by traffic class wWere to
be realised, the major contributing factor to future runway

congestion would be non-scheduled aircraft movements.
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TABLE 2,3 - ANNUAL INTERNATTONAL AND COMMUTER PASSENGER
MOVEMENT FORECASTS FOR BRISBANE AIRPOR]‘(aj
(1000)
International Airline
Year - Commuter
Trans-Tasman Other Total
1975-76 62 28 90 9
1980-81 100 Ls ths 13
1985-86 - 160 70 230 17
1990-91 280 120 100 23
2000-01 854 353 1,207 "2

(a) The forecasts to the year 1990-91 were made by the then
Department of Civil Aviation, December 1972, Forecasts
for the vear 2000-01 were made by extrapolation.,

TABLE 2,4 ~ ANNUAL INTERNATIONAL AND COMMUTER_AIRCRAFT
MOVEMENT FORECASTS FOR BRISBANE AIRPORT(éT

International Airline

Year Commuter
Trans-Tasman Other Total
1975=76 700 1,600 2,300 2,700
1980~81 1,000 2,100 3,100 3,000
1985-86 1,500 2,500 L, 000 3, 500
1990-91 2,100 3,500 5,600 4,000
2000-01 4,100 6,800 10,900 9,700

(a) The forecasts to the year 1990-91 were made by the
then Department of Civil Aviation, December 1972,
Forecasts for thé year 2000-01 were made by
extrapolation,
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TABLE 2.5 = ANNUAL NON-SCHEDULED AND MILITARY AIRCRAFT

MOVEMENT FORECASTS FOR BRISBANE AIRPORT(a)
Year Non~ScheduledAircraft Military Aircraft

(including general aviation)

1975-76 30,900 2,700

1980-81 42,800 3,600

1985-86 55,400 4,600

1990-91 71,400 5,800

2000-01 118,600 9,300

(a) The forecasts to the year 1990-91 were made by the
then Department of Civil Aviation, December 1972,
Forecasts for the year 2000-01 were made by
extrapolation,



TABLE 2.6__ -~ ANNUAL ATRCRAFT MOVEMENT FORECASTS FOR BRISBANE ATRPORT
Domestic ] Non-scheduled f o ‘
Year and Papua International Commuter including general Military Total
New Guinea aviation) )
1975-76 34,204 2,300 2,700 30,900 2,700 72,804
1980-81 43,592 3,100 3,000 Lk2,800 3,600 96,092
1985-86 49,638 I, 000 3,600 55,400 4,600 117,138
1990-91 62,464 5,600 L,000 71,400 5,800 149,264
2000-01 68,620 10,900 9,700 118,600 9,300 217,120
Source: Derived from Tables 2.2, 2.4 and 2.5,
TABLE 2.7 - ANNUAL PASSENGER MOVEMENT FORECAST FOR BRISBANE ATRPORT
‘ (1000)
Year Domestic Papua New Internationalr Comrruter Total
Guinea
1975-76 2,308,.8 142 .1 90,0 9.0 2,549.9
1980-81 3,467.6 201.8 145.0 13,0 3,827.4
1985-86 5,081,7 284 .4 230.0 17,0 5,613.1
1990-91 7,084.6 380,.7 L00.0 23,0 7,888.3
2000-01 13,6254 657.0 1,207.0 k2.0 15,531 .4 -

Source:

Derived from Tables 2.1 and 2030

_WL-



CHAPTER 3 . CURRENT CAPACITY AND FUTURE REQUIREMEXNTS

The most appropriate development strategy for
Brisbane Airport carnot be identified without reference to
the existing airport facilities and future requirements.
Accordingly, a brief description of the existing facilities

and their adequacy in relation to future demand follows.
3.1 RUNWAYS(1)

3.1.1 Main Runway

The main runway (04/22) runs north-east and south-
west, is 2,365 metres long and is capable of handling
commercial aircraft up to B747 size. However, runway

length imposes pavload penalties on long range flights,

3.,1.2 Secondary Runway

The secondary runway (13/31) runs north-west and
south-east, is 1,530 metres long and is capable of handling

aircraft up to F27 (Fokker Friendship) size.

3.1.3 Capacity

The capacity of a runwayv system is determined by
a number of factors which include air traffic control and
navigational systems, aircraft performance characteristics,
approach/departure procedures and runway and taxiway con-
figurations. The practical capacity of the main runway is
currently assessed to be approximately 156,000 aircraft
movements per annum., The main and secondary runway con-
figuration increase this capacity for the airport as a whole
to approximately 165,000 aircraft movements per annuma(z)
The increase in capacity‘is onlyv small because of the air-

craft limitations imposed by the secondary runway.

(1) The present runway arrangement is shown in Annex A,

(2) This represents a maximum capacity of approximately 61
aircraft movements per hour.
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‘ The main runway alone could handle the forecast
growth of aircraft movements, at least until 1990, The
combination of the main and limited secondary runways caters
for prdjected aircraft movéments to approximately 1995,
However, various levels of constraiﬁt upon aircraft movements
in some traffic classes at Brisbane Airport would ensure that
the capacity of the exisfing rﬁnWays was adequate for a

further 10 to 15 years,

TABLE 3.1 ~ EXPECTED PERCENTAGE REDUCTION OF GENERAL
AVTATION ATRCRAFT MOVEMENTS REQUIEED IN VARIOUS
YEARS TO ENSURE THAT EXTISTING RUNWAYS DO NOT
EXCEED CAPACITY

Year ‘ Reduction Required
(percent)
1995 0
2000 o 50
2005 80
2010 ‘ o 90
Source: Derived by extrapolating the forecast aircraft

movements presented in Table 2.6 and assuming that
the capacity of the existing runways is 165,000
aircraft movements per annum and that general
aviation aircraft movements represent 90 per cent of
all non-scheduled movements.

The projectioné of aircraft movements at Brisbane
Airport presented in Chapter 2 indicated that, without
constraint, 55 per centldf total aircraft movements will be
made by nOn—schedu;ed aircraft by the year 2000, Approx-
imately 90 per cent of these movements is expected to be
made by general aviation aircraft. Constraining these
movements to lower levels would enable the existing runways-
to accommodate scheduled traffic after 1995, The expected
level of comnstraint required in various years to keep the

existing runways at capacity are presented. in Table 3.1,



The estimates indicate that if general aviation
movements are limited to approximately 10 per cent of
projected movements, the existing runways would have

adequate capacity until 2010,

3.2 INTERNATIONAL TERMINAL CAPACITY

Following Parliamentary approval in April, 1974
the construction of a new international terminal commenced
in July, 1974, This will replace the present international
terminal, which is a World War I1I wood and galvanised iron
igloo hanger, inadequate for current requirements. The
location of the new building in relation to other facilities
is illustrated in Annex A. The complex is designed to
service 240 arriving passengers at 20 minute intervals and
simul taneously 240 departing passengers at 20 minute

intervals,

The building should provide an acceptable level
of passenger comfort into the early 1980s when further
extension may be necessary. The initial apron area is
designed to meet the 1980 forecast requirement ard can be
readily extended to provide for the 1985 forecast

requirement,

Possible expansion of the facilities to meet the
1985 requirements would need to commence in 1980 and the
Department of Housing and Construction has provided a cost

assessment of $1.0m at 1974 prices for the work,

3.3 DOMESTIC TERMINAL CAPACITY

The present locations of the domestic terminals,

hangers and other facilities are shown in Annex B.

The existing domestic terminals will require
improvements to cove witihh the increasing passenger loads.

The existing international terminal site provides a



convenient area into which Trans-Australia Airlines (TAA)
and Ansett Airlines of Australia (AAA) could expand. The
removal of international aircraft from that apron area
would allow an orderly and balanced redevelopment of apron

space to match the terminal expansion,

On the basis that it is necessary to retain the
existing secondary‘runway, the area available for domestic
apron énd terminal expansion in the existing terminalr
cqmplex is restricted by the approach splay of the main
runway to the west, fhe approach‘splayyof the secondary
runway to the east, the secondary runway to the north, and
the Pinkenba railway line and‘industrial development to
the south. This a:ealcan be redesigned to cope with the
fbrecast passenger and aircraft traffic volumes to about
1985, When saturation could occur. After that date, either

one or both domestic operators may mneed to relocates

3.h MATNTENANCE AREA CAPALCITY

The present maintenance hangers are too small to
handle wide-bodied aircraft. Both domestic operators have
indicated that they propose to establish new maintenance
facilities at Brisbane Airport. The existing site, as
shown in Annex B, is not large enough for these requirements
and in any event will be needed for domestic terminal and
aprén‘expansion within the next decade because of the lead
time associated with longer term development of the airport.
Future maintenance area requirements are therefore common
to all alternative development strategies for Brisbane
Airport. Their location, however, will depend upon the

particular strategy adopied. '



3.5 ROAD ACCESS AND CAR PARKING CAPACITY

Alternative proposals for road access and car
parking for the existing terminal areas were examined by the
Department of Housing and Construction, 1 It was concluded
that access to the domestic terminals at a satisfactory
level of service and adequate car parking spaces can be

provided until the mid 1980's.

(1) Austraiijan Government Department of Housing and
Construction, "Brisbane Airport Development-Surface
Transport Considerations: Report on Alternative Access
Strategies for Brisbane Domestic Airport to 1985 and
Road Transport Implications of Alternative Airport
Development Strategies to 2000" (December, 197&)9
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CHAPTER 4. ALTERNATIVE DEVELOPMENT STRATEGIES FOR
BRISBANE ATRPORT

As a starting point, concept Qc was accepted as
the most sensible course to pursue if it were decided to

abandon the present runway area.

The developmént‘alternatives devised by the BTE
were examined jointly by speéialist offiéers of the
Departments of Transpoxrt, and Housing and Construction in
order to define problem areas and check engineering and
operational feasibility before costing was undertaken. In
the course of this review it became evident that the timing
of development in concept Qc was premature, given the
changes in passenger and aircraft movement forecasts since
1971, and that the proposed timing recommended by the 1971
Commonwealth-State Advisory Committee 2 should be extended,
Accordingly, a modified plan of development (scheme 1) was
recommended, scaling down the initial stages of concept ke
and delaying construction by five years. This report

compares alternative strategies with that revised plan.

To find whether abandoning the existing runway
was economically warranted, a number of strategies for
developing the existing site were examined. These included
varying sequences and timings of activities. The strategies
considered, along with the assumptions under which they were

devised, are briefly described in this chapters

4.1 DERIVATION OF THE VARTOUS STRATEGIES

A major consideration in identifying various

development strategies was the capacity of the existing

(1) This is the conclusion reached by the 1971 Commonwealth-
State Advisory Committee Report,

(2) The Advisory Committee recomimended that development of
the new site be completed by 1980,



terminal area. In devising the strategies, the following
constraints upon the existing area were assumed:
(i) building development should allow for the
retention of the existing runways and
their associated clearance surfaces as

illustrated in Annex Bj

(ii) car parking should desirably be at ground

level;

(iii) parallel scheduling of domestic aircraft
operations will continue and no =z=ction will
be taken to extend the life of the existing
terminal area by spreading the peaks of

aircraft operations;

(iv) international operations will be transferred
to the new international terminal building

early- in 1976.

Various developments of the existing terminal
area to cope with expected aircraft and passenger movements
were considered. It was concluded that, as far as apron and
building requirements were concerned, the domestic airline
operators could remain in the existing terminal area until
about 1985.(1) In order to dc¢ so, the following work would

be needed in the existing airport area (see Annex B):

(i) extension of the existing apron and

associated taxiways;

(1) The airline operators have expressed doubts about the
possibility of remaining in the existing terminal area
until 1985. Nevertheless, for the purposes of this
study it was assumed that this would be possible.
Additional space in the terminal area could be provided
if the Pinkenba branch railway line were relocated.
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(ii) progressive development of domestic terminal

buildings as required;
(iii) improved road access into the area;j;

(iv) increased car parking facilities,

The total cost of this work would vary according
to the long term development strategy adépted but is
estimated to be in the order of $12m at 1974 prices., A
further $1m would be required tc expand the international

terminal,

For both‘domestic airlines to continue
operations on the existing site until 1985, it would be
necessary to relocate the existing maintenance facilities.
Advice has been received from TAA to the effect that the
company needs to construct a very large hanger during the

1970's to provide for its aircraft maintenance needs,
¥

There has also been discussion of maintenance
requirements with AAA which indicated that its needs would
be comparable to TAA's. Relocation of the existing
maintenance facilities are therefore compatible with
current domestic airline planning. The estimated total
cost of constructing these maintenance facilities would be
betweerr $7m and $11m (1974 prices) depending on their

location,

For strategies involving the relocation of both
domestic airlines it was assumed that all operations would
contihue in the existing and new international terminal
areas until 1985, For strategies involving the relocation
of one domestic airline, the timing of construcfion of new
facilities for the use of that airline was determined on

capacity considerations,



In preparing details of the completion times for
the strategies, it was assumed that all necessary agreemerts
and approvals could be obtained soon enough to avoid delays
and that there would be no crash programming. It was also
assumed that adequate manpower, plant and materials would
be available in the critical periods, and that there would
be no restrictions upon annual expenditure. No allowance ‘

has been made for any abnormal interruptions to construction.

4,2 STRATEGIES CONSIDERED

A total of eight broad development strategies for
Brisbane Airport was devised. FEach strategy represents a
course of action designed to provide for expected passenger
and aircraft movements. The layout and timing of each
strategy are detailed in Annex E. The strategies can be

classified into three categores:

(i) Strategies 1, 2 and 3 in which operations
commence in a new terminal area anc runway

complex on the Qc site in 1985;(1)

(ii) Strategies 4 and 3 in which both domestic
operators vacate the existing site in 1985
and relocate either north-west or south-east

of the existing 04/22 runway;
(iii) Strategies 6, 7 and 8 in wkich only one

domestic operator completely wvacates the

existing site by 1985,

(1) The development of aviation facilities on a site other
than the existing or proposed Qc sites were not
consicered because over the planning horizon to the
vear 2000, the access costs to such an alternative
site wculd outweigh anry possible cost savings compared
with the existing or Qc sites.
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The strategies in categories (ii) and (iii) all
allow .for the retention of the existing secondary runway in
operation at approximately its existing length. In addition,
the extension of the existing main runway to a total length
of 3,570 metres ancd provision of additional taxiways are
included. The timing of construction of the latter two
facilities assumed them to be operational by mid-1985, the
same time as the main runway in strategies 1, 2 and 3 was

assumed to be operational,

For all strategies, commencement of operations in
any new area is assumed to bé timed to provide for forecast
demand. With the exception of strategy 6, all strategies
cater for projécted passénger and aircraft movements to
approximately the year 2000, Strategy 6 ﬁould only cater
for expected passenger and aircraft movements up to about
the year 1990 because of constraints upon the domestic

terminal areas,'

The essential features of each strategy are

outline below,

L.2,1 Strate 1

This strategy provides for the construction of a
3570 metre main ruﬁway (02/20) and a 2440 metre secondary
runway (16/34) to come into operation in 1985, The layout
and timing are shown in'Annex E, This strategy contains
the option of providing a western perallel runway if further
capacity is needed some time after the year 2000, Airline
maintenance facilities are located south of the proposed
main ruhway‘adjacent to‘the 1976 international terminal

complex as shown in Annex E.

L.222 Strate 2
Strategy 2 is similar to strategy 1 but involves

the construction of the secondary runway to F27 standard



with a length of 1300 metres rather than the 2440 metres in
strategy 1. The cost savings achieved by constructing a
secondary runway of this reduced standard are about 316m

(197#)u The lavout and timing are shown in Annex E.

L.2.3 Strateszy 3

Strategy 3 is similar to strategy 1 but involves
the deletion of the secondary runway. The saving compared
with strategy 1 is in the order of $21m (1974). This
strategy leaves the option of providing a secondary runway
at scue future date, The lavout and timing are shown in

Annex E.

h.2.4 Strategy 4

This strategy provides for the construction of new
domestic, international and general aviation facilities on
the north-west side of the existing main runway. It
requires that operations commence in that area in 1983,
and that the existing building area would be abandoned
completely. Relocation of various existing ground
facilities which are in the way of the proposed terminal
complex development would be required, This strategy
involves the provision of a parallel taxiway system
together w:th access to the new terminal area from Nudgee
Road, with a view to an ultimate link into the Noxrthern
and North-South Freeways, Development of the airline
maintenance area would take place in the location proposed

in concept Qc. The layout and timing are shown in Annex E,

L.2.5 Strategy 3

This strategy provides for the construction of
new domestic and general aviation facilities on the south-
east side of the existing main runway. As in strategy 4,
it requires that operations commence in that area in 1983

and that the existing building area would be abandoned,
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This strategy also requires the development of the existing
parallel taxiway system and the continued expansion of the
new international terminal facility. Development of the
airline maintenance area would take place further to the
north of the proposed concept Qc location. The layout and

timing are shown in Annex E.

h.,2.,6 Strategy 6

This strategy provides for the construction of one
new domestic terminal complex on the south-east side of the
existing main runway, between the new international terminal
and the existing secondary runway. One domestic airline
operator would commence operations on the new site in 1978
and the other would continue to operate in the existing
terminal area. Strategy 6 also requires the development of
the existing parallel -taxiway system and continued expansion
of the new international terminal. An airline maintenance

area would be developed on the .concept Qc location.

From the forecasts of passenger and aircraft move~-
ments, it is estimated that the size of the existing terminal
area would allow one domestic‘operator to remain there until
1990, After this date extreme congestion could occur, so
that an alternative site for this facility would be
required. ! Construction costs and possible future location
for this domestic facility have not been examinedn The

layout and timing are shown in Annex E

L,2,7 Strategy 7

This strategy provides for the construction of

one new terminal complex on the north-east side of the

(1) One possibility could be to close the existing secondary
runway and use the area so released for domestic
terminal expansion.



existing main runway., One donestic airline operator would
conmence operations on this site in 1978. The other
domestic operator would continue operations on the existing
site and use the area between the existing secondary runway
and the expanded mew international terminal ccmplex,
Strategy 7 alsoc requires extension of the parallel taxiway
system on the north-east side of the existing main runway
and the development of airline maintenance facilities on
the north-west side of the existing main runway. The lay-

out and timing are shown in Annex E.

L,2.8 Strategy 8

This strategy is similar to strategy 7 with the
difference that one domestic airline operator is located
on the north-west side of the existing main runway and the
airline maintenance facilities zre located on the north-
east side of the existing main runway on the concept Qc

site. The layout and timing are shown in Annex E.

4.3 STANDARD OF FACILITIES IN THE DEVELOPMENT STRATEGIDS

A1l facilities comprising the various development
strategies were costed on the basis that they would be
constructed to provide the same level of service., However,
it was not alwayvs possible or practicable to achieve this
aim because of the different nature of activities in the
various strategies. Despite these differences in service
levels it was initially assumed that the level of service
provided by all strategies was equal., The effects of the
differences in service levels were then considered in the
light of the evaluation results. Some major differences
in the level of service that weuld be provided under each

strategy are briefly summarised below.

L.,3,1 Movement Area

With the exception of strategies 1 and 3, the



- 28 -

movement areas in all strategies could be considered to be
of equal service level. In strategy 1, the construction of
a secondary runway capable of handling aircraft greater than
F27 size would result in a level of service above thzt of
other strategies. On the other hand the elimination of the
secondary runway in strategy 3 would result in a level of

service below that of other strategies.

4.3.2 Terminal Complex

With the exception of strategies 6, 7 and 8 all
terminal facilities were assumed to be constructed to
provide the same level of service. Because strategies 6,

7 and 8 allow for one domestic airline to continue operations
in the existing site after 1985, the level of service
provided by the facilities in that area might be lower than
in the other strateg'es where terminals are adjacent to
each other. Furthermore, for strategy 6, it was assumed
that the level of sérvice provided by the domestic terminal
facility to be constrqcted to the north of the existing
secondary runway need not‘be as high as that assumed for
other strategies, on the basis that forecast movements
could only be contained in the terminal areas until the
year 1990, Further, strategies 6, 7 and 8 might involve a
lower level of service than strategies 1 to 5 because they

would require some upgrading of existing facilities,

L.3.3 Drainage
In all strategies, adequate drainage and
protection from flood flows in the Kedron Brook have been

included in the cost estimates for the various facilities.



CHAPTER 5. COSTS OF ALTERNATIVE DEVELOPMENT STRATEGIES

The evaluation of the alternative development
strategies involves a number of trade-offs. Three groups
stand to gain or lose: airline operators, airline
passengers and local residents. The costs or henefits fto
airline operators and passengers can be measured by changes
in delay costs., The effects of height restrictions on
buildings or of noise nuisance need to be evaluated by

other methods.

This chapter sets out a comparison of strategies
which is carried out in terms of the differences in costs
and/or other consequences. The comparison was carried out
on the initial assuvmption that runway capacity would be

adequate until 2000,

5.1 CAPITAL COSTS

The capital costs asscciated with each strategy
were provided by the Department of Housing and Construction.
The estimated capital cost associated with strategies 6 to
8 are not strictly compzrable with those of strategies 1
to 5 since the cost estimates were not subjected to such

detailed analysis as those for strategies 1 to 5.

Contained in Table 5.7 is a summary of the
estimated capital cost for each strategy by five year
intervals up to 1999-2000, The assumed timings of the
various activities in each strategy are outlined in
Annex E. The strategies can be ranked in order of

decreasing total capital cost:

(i) Strategy 1 is the most costly strategy
due to the high standard secondary

(16/34) runway.



TABLE 5.1 -  ESTIMATED TOTAL'!COST OF ALTERNATIVE
DEVELOPMENT STRATEGIES FOR BRISBANE ATRPORT
1974-75 TO 19992000
($ Million)
Costs Incurred
Strategy 1974-75 1980-81 1985-86 1990~91 1995-96 Total
to to to to to
1979~80 1984-85 1989-90 1994~95 1999~
. 2000
New Airport
Site-
1 24 145 2 29 - 202
2 26 129 2 29 - 186
3 26 124 2 29 - 181
Existing Air-
port Site:
both airlines
relocated
4 30 93 3 30 - 156
5 30. 86 3 30 - 149
Existing Air-
port Site:
one airline
relocated ;
6(2) 28 35 - - - 63
" 31 LR 20 28 - 127
8 32 54 20 28 - 134

(a) Unlike other strategies, strategy 6 does not allow
sufficient area to expand terminal and apron capacity
to cater for expected domestic traffic beyond 1990,

NOTE: Ail estimates. are expressed in March 1974 dollars
and exclude costs asgsociated with the construction
of the new (1976) international terminal complex.,

Source: Derived from cost estimates prepared by the
Department of Housing and Construction.



(ii) Strategies 2 and 3 are cheaper than strategy
1 due to the reduced capability or absence

of the secondary runway.

(iii Strategy 4, while providing for new domestic
and international terminal facilities, is
cheaper than strategy 3 because the existing

runway conplex is not replaced.

(iv) Strategy 5 is cheaper than strategy 4 because
the 1976 international terminal is used as

the basis for new international facilities.

(v) Strategies 7 and 8 are cheaper than strategy
5 because one domestic operator ccntinues to
use some of the existing facilities,
Strategy 7 is cheaper than strategy 8
because the latter requires a new parallel

taxiway.

(vi) Strategy 6 is the cheapest because it does
not include the provision of sufficient
terminal capacity to cater for expected

traffic after 1990.

he cost estimates contained in Table 5.1 were
provided by the Department of Housing and Construction.
The cost of each activity in each strategy was prepared
as a best estimate of the likely order of cost of the

activity,

5.2 ATIRPORT OPERATION AND TAXTING COSTS

As with capital costs, the comparison of
alternative development strategies is based on the
assumption that similar ground operating and terminal
facilities are provided under each alternative. The likely
effect; of this assumption are discussed later in this

Chapter,



The distances of terminals and aprons from their
associated runways in each strategy are such that the cost
and time of aircraft ftaxiing to and from these apron areas
would be similar. On this basis, the aircraft taxiing
costs were téken to be the same for all strategies., The
location of terminals and aprons in relation to runways in

each strategy is illustrated in Annex E,

5,3 AVIATION COSTS AND BENEFITS

Six aspects of éviation costs or benefits were
considered in comparing the alternative development
strategies: air space, general aviation activities,
defence costs and benefits, congestion costs on airways,

closure cost, and curfews,

5.3.1 Air Space

The proximity to the existing Brisbane Airport
of Amberley military control zone and of the general
aviation lane of access to Archerfield Aerodrome cbnstrains
the manoeuvring of aircraft approaching Brisbane from the
south to land on the northern end of the main runway or
taking off towards the south and turning to the north,
Strategies 1 to 3 would‘locate‘the new main runway further
to the east thus ﬁroviding about 2 mautical miles of
additional manoeuvring distance. This extra distance
would significantly improve the ability to efficiently
control aircraft operations in the north-western sector,
The effect of this additional air space would be to reduce

delays to commercial aircraft.

5:3.2 General Aviation Activities

In comparing the strategies, it was initially
assumed that runway capacity would be adequate until
approximately the year 2000 provided some constraint is
placed upon non-commercial general aviation movements, at
Brisbane Airport. Any such constraints would be required

at the same time in all strategies, with the exception of
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strategies 1, 2 and 3. The annual capacity of the open-Vee
runway complex proposed for strategy 1 would be greater
than that for strategy 2 or strategies 4 to 8 because of
the higher capability of the seccndary runway. The annual
capacity of the runway complex in strategies 4 to 8 would,
however, be slightly lower than in strategy 2 because of
the limited secondary runway. Strategy 3 does not include
the construction of a seconcdary runway. Therefore
constraints on aircraft movements would be required at an
earlier date than for the other strategies. It is

implicit in the argument for a possible constraint on
aircraft movements that the benefits of reduced congestion
costs will be greater than the costs imposed on the
constrained aircraft operators, The effect can be expected
to be of more benefit in strategy 1 than in strategy 2 and
to impose a cost on strategy 3 relative to the other five

strategies considered,

5.3.3 Runway Capscity

Strategy 1 was developed with a secondary runwvay
in an open-Vee configuration which allows simulfaneous
independent operation of the two runways. This gives a
higher capecity (23&,000 aircraft movements per annum)
than strategy 2 (183,000), or strategies 4 to 8 (163,000),
Strategyf}ﬂ56,000) does not provide for the construction of
a secondary runway. Therefore, runway congestion weculd
eventually be greater in strategy 3 and less in strategies
1 and 2 than with the other strategies. These differences
would result in a benefit from strategies 1 and 2 and a
cost associated with strategy 3 relative to the other

strategies.

5.3.4 Defence Potential

The provision of two high capacity runways in

strategy 1 would be significant from a defence wviewpoint,
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5:3.5 Runway Closure (Due. to Weather)

The proximity of the runway complexes in
strategies 1, 2 and 3 to the existing complex is such that
identical weather conditions would occur in both locations.
The lack of a secondary runway in strategy 3 would however,
impose a cost to this strategy relative to all other

strategies.

5,3.6 Curfews

A curfew on jet aircraft operations between the
hours of 11,00 p.m, and 6,00 a.m. is currently in force on
the existing runways. Emergency situations and mercy flights
are excluded from this curfew., The curfew is imposed
because' there are houses close to the airport. A
relocation of the runway(s) to the Qc site would remove
noise aspects from curfew considerations. Whether in fact

the curfew would be lifted is not clear,

Some possible benefits from removal of curfew

conditions at Brisbane Airport include:

« 1improved '‘ability to recover from disruptions to
airline services and cater for any increased demand

during holiday peak traffic periods

. reduced inconvenience to passengers from avoiding

an overnight stop due to the current curfew

» more commercially acceptable schedule times (off peak)

for group travel or late charters

« Aimprovement in the ability to schedule international

services
« greater utilisation of the domestic jet fleets through

night freight operations,

The benefits from allowing 24 hours a day jet

aircraft operations at Brisbane would however depend upon a
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number of factors. The benefits to domestic operators and
passengers would depend on curfew conditions in force at
other airports. For example, with the present curfew at
Sydney Airport between 11.00 pm and 6.00 am, the only advan-
tage from lifting the curfew at Brisbane would be to allow
aircraft on the Sydney-Brisbane route to depart from Sydney
between 9.45 pm and 11.00 pm. It would, however, be expected
that the demand for aircraft services to Brisbane after

10,00 pm would be small,

The benefits from lifting curfew restrictions on
international operations would depend on curfews operating at
overseas airports. If the Brisbane Airport curfew were
lifted it would give international operators more flexibility
in planning their services. When determining schedules,
operators are generally constrained by the desire of passeng-
ers to arrive and depart during "commercially attractive"”
(6°OO am to 11,00 pm) hours. Scheduling flexibility is
further constrained when a curfew at any airport encroaches
into the commercially attractive hours at any other ajirport.
A combination of limited commercially attractive hours at a
distant originating airport and curfews at a number of air-
ports en-route can result in the number of available hours at
the terminating port being a very small proportion of non-
curfew hours. TUnder these circumstances lifting curfews can
be beneficial, the benefits being enhanced by the curfews

existing at overseas airports.

Nevertheless, it is unlikely that there would be a
significant number of international aircraft movements between
the hours of 11.00 pm and 6.00 am if the existing curfew were
lifted. Consequently, in the context of this study, any

benefit in resource terms would be small,

The removal of restrictions on night aircraft
operations might result in a redistribution of some domestic
aircraft movements from other hours of the day. Such a

redistribution might reduce congestion in cases where runway,
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apron or téerminal areas are reaching or have reached
capacity. The extent to which redistribution of domestic
aircraft passenger operations would occur would depend on the
demand for domestic air travel by time of day, Since it is
unlikely that' the demand for air travel between the hours of
11,00 pm and 6,00 am would be sufficient to encourage many
domestic night operations, any benefits from the relief of

congestion would be small,

The removal of the curfew at Brisbane Airport would
allow dn increase in overnight!jet air freight operations.
Any such increase will however, depend on curfew conditions

at other airports,

5.4 HEIGHT RESTRICTIONS

" The two basic gfoups of alternative development
strategies considered for Brisbane Airport involve either:

(i) ‘utilising the existing runway system until

' runway capacity is reached; or

(ii) 'moving the airport further to the north by the

yvear 1985,

The present aircraft clearance surfaces to the south-
west associated with the existing main runway, require height
restrictions on some very high building projects within the
Brisbane central business district (CBD). There would be no
aviation requirement for these restrictions after 1985 should
the airport be moved to the north., It should be noted that
the runway alignments for the new airport to the north were
influenced by‘the broéd terms of reference of the 1971
Advisofy Committee wherein fhé’jﬁdgemeﬁf Was made that
‘building height restrictions within the CBD were not in the

best intereéts of Brisbénéo

In previous studies of alternative development
stratégiés at Brisbane Airport‘any relaxation of CBD building
héight‘restrictibns has been regarde& as a benefit., The
arguments for aﬁd against this judgement afe similar to those

régarding the inclusioh of some part of the increment in



land values resulting from a transport improvement project

as a benefit to that project,(1 The easing of building
height restric*ions over part of the CBD wmay have local value,
However, Zrom the standpoint of society as a whole, an increase
in the allowable height of buildings in a CBD can be regarded
unambiguously as a benefit only if the resources entailed

in any additional construction and/or operation would not
otherwise have been employed, While a relaxation of

building height restrictions over part of the CBD after

1985 may result in additional development in that area, it
needs to be ascertained whether this development would have

taken place in some area not limited by height restrictions.

If the additional development did not result in
a reduction of eccnomic activity elsewhere in the economy
then benefits from relaxing the restrictions arise.
Provided rescurces in the economy are fully employed, an
airport project which allows some relaxation of CBD
building height restrictions generates benefits only to the
extent that the area to which the transfer of resources took
place is "better", This is because a relaxation of building
height restrictions on part of the CBD will only result in a

transfer of the locus of economic activity and not in the

(1) See for example:

o B.J. Mishan, Cost—Benefit Analvsis (London: George Allen
and Unwin, 1972), pp. 63-6k4,

. C.D. Foster anc M.E. Beesley, "Estimating the Social
Benefit of Comstructing an Underground Railway, in London",
Journal of the Royal Statistical Society, Series A Vol,
126, Part 1 (1963), pp. 47-49.

. A,R., Prest and R. Turvey "Cost-Benefit Analysis: A
Survey", Economic Journal, Vol. 735 No. 300 (Dec. 1965),

p. 688,

. David Barrell, Cost Benefit Analysis in Tramnsport
Planning (0xford Polytechnic, 1971), pp. 21-23.

. J.S. Dogson, "External Effects and Secondary Benefits in
Road Investment Appraisal'", Journal of Transport Economics
and Policy, Vol. VII, No. 2 (May 1973), pp. 169-185.

» H. Mohring, "Land Values and the Measurement of Highway

Benefits", Journal of Politgical Economy, Vol. LXIV, No., 3
(June 19615, pp. 236-249,
» H, Mohring and M., Harwitz, Highway Benefits: An Analytical

Framework (Northwestern University Press, 1962), pp.l0-44.
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creation of entirely new economic activity, Although such
changes may be deemed socially desirable, they cannot
unambiguously be considered so, To do so is to make an
explicit judgement regarding the relative merits of

a’_ternative forms of output:(and place of production).(1)

The benefits in resoufce terms of any relaxation
of building height restrictions over part of the CBD after
1985, depend upon an éssessment of what development would
take place in other areas, wifh‘and without the height
restriction. It is clearly impossible to predict such
development with any degree of éccuracy; The benefit
would however, be small, Therefore the possible relaxation
of building height restrictions in the Spring Hill érea of
Brisbane CBD can be taken to have zero value to the

nation as a whole,

5.5 ATJRCRAFT NOISE

The various development strategies for Brisbane
Airport require all aircraft operations to be on the
existing runways until at least 1985 and on the Qc site
some time after the year 2000. Therefore, in the periods
between‘1975 and 1985 and after the assumed move to the Qc
site some time beyond the year 2000, the effects of
aircraft noise would be identical for all strategies

considered,

The adoption of a strategy utilising the existing
runways after 1985 would result in greater noise nuisance
compared with strategies in-which operations would commence
on the new runway(s) in thatlyéar. This nuisance would
represent a cost to those strategies utilising existing
runway facilities after 1985, In general‘terms, the level
of aircraft noise after 1985 will depend on the increase in

aircraft movements offset by any reduction in the noise

(1) The arguments presented above are similar to those
outlined by Mohring and Harwitz, op. cit., pp. 40-4lL,



produced by each aircraft movement.

To demonstrate the possible extent of aircraft
noise in 1985, Noise Exposure Concepts (NEC) for the altern-
ative runway configurations have been developed by the
Airways Operations Division of the Department of Transport.
These NEC's were calculated from the forecast aircraft

movements for 1985 on the basis that:

(i) noise reduction modifications would be
incorporated in the current aircraft types

which have not yvet been noise certificated;

(ii) existing noise abatement procedures
nominafing preferred runway usages would be
continued (leading to a great majority of
take-offs to the north-east for both main

runways considered).

As yet, no program has been established for the
incorporation of noise reduction devices on any aircraft
in the Australian airline fleet. Further, as aircraft
traffic volumes increase at Brisbane, the existing noise
abatement procedures which are already difficult to main-~
tain will become increasingly so. Should either of the
assumptions used to calculate the NEC's prove to be invalid,
expanded NEC contours could be expectedov On the other
hand, introduction of the proposed Microwave instrument
landing system, with its curved flight path capabilities,

could strengthen noise abatement procedures.

The NEC's contained in this report depict
circumstances which, on the best information available,
would be expected to occur in 1985, Given the counter-
acting effects of increased aircraft movements and quieter
aircraft types, these NEC's could be taken to approximately
represent the level of aircraft noise over the period 1985
to 2000,
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The 1985 NEC's for thg existing runways
(strategies 4 to 8), the new main runway (strategy‘B), and
the new main and secondary  runways (strategies 1 and 2) are
contained in Annex‘Fo‘ These NEC's are considerably
contracted compared with the noise forecasts prepared by
the 1971 Advisory Committeeo(1)‘ This is due to the.
improvements in noise forecast methodology, particularly
in the assessment of the likely mix of aircraft types and
level of engine noise, that have occurred since the 1971

forecasts were prepared,

The NEC's indicate that aircraft operations on
the proposed new runway(s) on -the Qc site would virtuaily
eliminate all aircraft noise over residential afeas.
Therefore, there would be a cost of noise associated with
those strategies in which aircraft operations continue on

the existing runways after 1985,

The first major effort to attach a cost to
aircraft noise disamenity was undertaken by the Roskill
Commission.(z) The essential argument in the COmmissionﬁs
analysis was that noise disamenity would be reflected in
property prices. The groups of people distinguished were
as follows:

Group Social Costs

(Rqskill Commissioﬁ's Symbols)
(a) Moving Because of agrport ’S + R+ D
(b) Moving anyway ‘17 D
(c) Remaining ‘ N
(d) New entrants | _Zexro

(1) 1972 Advisory Committee Report, op. cit., Appendices
One and-Seven, S o

(2) Commission on the Third London Airport, Papers and
Proceedings (London: HMSO, 1970), Vol. VIL, Parts 1
and 2. ‘
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where: R = removal costs
S = consumer's surplus
D = <change in market price
N = "sum of money which would just

compensate ... (the house owner) 0se
for the nuisance suffered and make him

as well off as he was before".

The aircraft noise cost model developed by the

Roskill Commission has been criticised on a number of

(2

studies have indicated that residential land wvalues around

counts, Further, the results of a number of overseas
airports fall during periods of substantial change but that
after the change they increase to approximately their
previously established long-run trend.(B)

The only work on the cost of aircraft noise in an
Australian situation was undertaken in Sydney. That work

is unfinished and confidential.

The conclusions in this report regarding noise
nuisance are based on the estimate of the number of
dwellings in the two NEC bands developed for the
alternstive runway configurations for Brisbane Airport
(Table 502)0 These dwelling counts were determined from the
1971 Census data, aerial photograrhy and data collected

during previous studies of Brisbane Airport.

(1) Ibid., p. 366, para. 20.3.

(2) See for example M.E., Paul, "Can Aircraft Noise Nuisance
be Measured in Money", Oxford BEconomic Papers, Vol., 23
(1971), pp. 297-321, and Ajit K. Dasgupta and D.W,
Pearce, Cost Benefit Analysis - Theory and Practice
(London, Macmillan, 1971), pp. 230-232,

(3) See for example Ronald W. Crowley, "A Cast Study of
Effects of an Airport on Land Values", Journal of
Transport Economics and Policy, Vol. VII, No. 2 {(May
1973), pp. 14h-152,
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5.6 ACCESS COSTS

Four types of costs were considered in evaluating
road access proposals associated with each of the aijirport

development strategies:

(i) Capital costs associated with right of way
acquisition 'and construction costs of the
North-South Freeway and associated inter-—
change works in the section from Brisbane

River to Schultz Canal.
(ii) Road maintenance and drainage pumping costso

(iii) Vehicle operation cost and travel time

differentials for alternative strategies.

(iv) Other considerations, including compatabil-
ity With Gateway Bridge requirements,
compatability W1th surface streets,‘road
traffic operations, impact on existing and
future land uses and social and environmental

considerations .

TABLE 5,2 - NUMBER OF DWELLINGS AND OTHER STRUCTURES
WITHIN THE 25-30 NEC BAND AND 30 + NEC BAND:
EXTSTING RUNWAYS, 1985

NEC Band
Structure

25-30 30+
Dwellings 300 105
Commercial premises .10 ‘ o2
Churéhes : . 2
Large industries 5 ‘ 1
Small industries 1
Wharves - : . 1
Schools ‘ ‘ 2

NOTE: These estimates are approximate only. They were
derived from the 1971 Census data, aerial photographs
and data collected during previous studies of
Brisbane airport.
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The first three areas of costs for strategies 1
to 5 were examined in detail by the Queensland Main Roads
Department, and are the subject of a report by that
Departmento(1 Access costs for strategies 6 to 8 were
derived from that report. A gquantitative treatment of the
other consicerations and an analysis of the implications of
the Queensland Main Roads Department's report on alternative
development strategies for Brisbane Ajirport, are the
subjects of a Report prepared by the Australiar Government

Department of Housing and Construction.

A number of alternative alignments of the North-
South Freeway in the area Brisbane River to Nundah were
considered in the analysis of surface transport under
alternative development strategies. These included
alignments around or along the existing secondary runway.
To compare the relative access costs associated with the
various development strategies, an alignment that locates
the freeway around the north-western end of the existing
secondary runway was taken as representative for strategies
in which the existing runways would still be in operation
in 1991, An alignment that located the freeway on the
existing secondary runway was taizen as représentative for
strategies in which the existing runways would be wvacated
by 1991, Relative access costs to the alternative terminal

locations were based on these two alignments.

(1) Queensland Main Roads Department, "Brisbane Airport
Development Strategy 'K': A Report on Ground Access
Requirements for Brisbane Airport Developed Under
Strategy 'K'" (August, 1974).

(2) Australian Government Department of Housing and
Construction, "Brisbane Airport Development - Surface
Transpoi1t Considerations: Report on Alternative
Access Strategies for Brisbane Domestic Airport to
1985 and Road Transport Implications of Alternative
Airport Development Strategies to 2000" (December,

1974).
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The method used to derive the cost differences
between various strategies is outlinedin Annex G. The
discounted access costs differences for each strategy are

summarised in Table 5.3

TABLE 5.3 - DISCOUNTED DIFFERENTIAL ACCESS COSTS_FOR

ALTERNATIVE DEVELOPMENT STRATEGIES, 19754
2000 .

($ million 1974)

Strategy st NI S

1 0 fo}

2 o 0

3 o o

I - 16,06  — 11.09

5 + 0,85 | +oR.13

6 - 6.89 - h.eb

7 - 6.30 - 4,03

8 - 8.76 - s

NOTE: A negative sign indicates a lower access cost than
for strategy 1.

Source: Derived from Tables G.9 and G.10, Annex G.

5. 7 LAND SALE AND ACQUISITION

‘ The purchase of land for the development of
concept Qc commenced in 1974, On the assumption that this
land would be retained for futdre airport development
regardless of What‘development‘takes place on the existing
site, this land was treateddas a sunk oost in. the analysis.
If occupation of the Qc site”is advanced in time a benefit
will accrue, being equal to’ the annual rental value of the
land in other uses. Since the land would only be used for
ex1st1ng purpoues (malnly agrlculture except for some
residences at Crlbb Island), this benefit would be small,

and has not been calculated.



A move to the Q¢ site would result in some of
the land in the existing airport being available for other
than airport use., This area would comprise the land, pave-
ment and buildings south of the existing secondary runway,
Therefore, the opportunity cost of this land would be a
benefit to each strategy in the year that the existing
runways and terminal areas are vacated. In computing
this berefit, the current value of the land involved was
taken to represent its opportunity cost, and the current
value of the existing airpprt building on the land taken
as representative of the opportunity cost of all buildings

on the site at the time of possible disposal.

The area of land that could be released once the
existing runways and terminal areas are vacated was

divided into three notional areas for valuation:

(i) the airport terminal building area
encompassing 20.73 hectares of land bordered
on the south by the Pinkenba railway line
and including the existing hangers, terminal

buildings, stores and vehicle parking areas;

(ii) an area of 36.2 hectares comprising the
main aircraft taxiways and apron areas north

of the existing building area; and

(iii) an area of 3.2 hectares south of the Pinkenba
railway line on which are erected three
large warehouse buildings, various small
buildings and a spur railway with platform

siding.

Fach of these three areas was valued by officers
of the Australian Taxation Office, Valuation Branch,
Brisbane Office, with and without buildings. The total
land and aprons without buildings was valued at approximat-
ely $16.6m. The existing buildings were valued at

approximately $2.4m.
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CHAPTER 6. EVALUATION OF ALTERNATIVE DEVELOPMENT
STRATEGIES

This chapter contains an evaluation of the
alternative development strategies. Differences between
strategies are compared and their implications for the long

term development of Brisbane Airport examined,

6.1 COMPARISON OF STRATEGIES 1, 2 AND 3 (USING THE
PROPOSED NEW SITE) :

‘The significant difference between these
strategies, which all make use of the Qc site, is the
difference in capability of fhé éecondary runway between
strategies 1 and 2, and the absence of this runway in the
case of 'strategy 3. The discounted cost of adopting these
strategies to the year 2000, for discount rates of 7 and 10
per cent, are presented in Table 6.1, The results indicate
that if stfafegy 1 weré to be justified then a net present
value of at least $8m (10 per éent discoﬁnt rate, Table
601) would have to be placed on the benefits of having a
secbn&ary ruhway capable of handling all existing commercial
aircraft réther than aircraft up to Fokker Friendship size.
The results also indicate that if strategy 2 were to be
justified then a net present value of at least $2m would
have to be placed on the benefits of having a limited

secondary runway.

‘Insufficient informafion‘is available to the BTE
to assess the relativé benefité‘of alternative cross-wind
runﬁéy proposals. fherefore, tdmillustrate the relative
differences between pursuing a development strategy on the
existing site or on the concept Qc site, strategy 2 was
chosen since this strategy includes a secondary runway

similar to the existing one. .



TABLE 6.1 -~ COMPARISON OF DISCOUNTED COSTS OF NEW AIR~
PORT SITE STRAT=GI=ZS: 1, 2 AND 3, 1975-2000

($ million 1974)

Strategy
Item
1 2 3
7 per cent discount rate
Discounted cost of strategy 113 104 101

Difference (relative to
strategy 1) 0 -9 ~-12

10 per cent discount rate

Discounted cost of strategy 21 83 81

Difference (relative to
strategy 1) 0 -8 -10

NOTE: A negative sign indicates a lower cost than
strategy 1.

6.2 COMPARISON OF STRATEGIES 4 TO 8 (USING THE EXISTING
AIRPORT SITE)

Strategies 4, 5, 7 and 8 all utilise the existing
site so that there is sufficient area for terminal
expansion to cater for the expected passenger movements
until at least 2000. Strategy 6, unlike the other
strategies, does not provide sufficient area for terminal
and apron expansion to cater for expected passenger move-
ments beyond11990. For terminal and apron capacity to be
increased after that date, development of the airport
along the lines of either strategy 7 or 8 would be required.
Therefore, the costs associated with either strategy 7 or
8 could be taken to represent the cost of providing
adequate areas Tor future terminal expansion beyond 1990,
On this basis, strategy 6 was excluded from the following
analysis. It should be noted that strategies 6, 7 and 8
are really only variations of developments and could

utilise some of the existing terminal facilities,
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TABLE 6.2 — COMPARISON OF DISCOUNTED COSTS OF EXISTING
) AIRPORT SITE STRATEGIES: 4, 5, 7 AND 8,
1975 - 2000

($ million 1974)

Strategy
Item
4 5 7 8
‘7 per cent discount rate
Discounted cost of strategy 86 83 68 72

Access costs (relative to
strategy 4)

Operating and capital costs.

(net of time) ) 9 6
Time cost "0 8
Total 86 100 78 79

10‘pef‘cent discount rate

Discounted cost of strategy 70 67 55 58

Access costs‘(relative to
strategy 4)

Operating and capital costs

(net of time) 0 5 3 3
Time cost : o 6 Lo 3
Total ' o © 70 78 62 64

The discounted cost of adopting either strategy
4, 5, 7 or 8 to the year 2000, for discount rates of 7 and
10 per cent, are presented in Table 6.2, The results
indicate that strategy 7 has a cost advantage over strategy
'8 of between $1m and $2m. Strategy 8, furthermore,
involves the location of one domestic terminal on the
opposite side of the main runway to the other domestic and
international terminal without having any compensating
advantages. Compared with strategies 4 and 5, strategy 7

has a cost advantage of between $8m and $22m without having
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(1)

such as noise, curfews and height restrictions woculd be

any major disadvantages, All non-quantifiable costs
identical for strategies 4, 5, 7 or 8. Therefore, of the
strategies which use the existing airport site, strategy 7
is the least cost method of cocntinuing operations on this

site until at least the year 2000,

6.3 COMPARISON OF STRATEGIES 2 (NEW ATRPORT SITE) AND 7
(EXISTING AIRPORT SITE)

Having determined that strategies 2 and 7 are
representative of the least cost ways of using the Qc site
and the existing runways respectively, the differences be-
tween these two alternative courses of action are now

analysed.

The discounted costs of adopting either strategy

~

/
Airport until the year 2000 are presented in Table 6.73.

2 or strategy as the development strategy for Brisbane
This comparison includes the construction costs, the rel-
ative access costs and opportunity cost of the land south
of the existing secondary runway between the years 1975-
2000, The results presented in Table 6.3 do not include
any residual value of terminal facilities or runways in the
yvear 2000, or any costs that may be incurred after the year
2000. Further, in comparing strategies 2 and 7 it was
assumed that in the year 2000 general aviation aircraft
movements would be limited to approximately 70 and 50 per
cent of the forecast of unlimited movements respectively.
No 1limits in either strategy would need to be applied

until after approximately 1995,

(1) Strategy 7 does involve the terminal operations of one
domestic airline being divided by the secondary runway
clearance surfaces. Such a division would, however,
only be required to provide for forecast traffic
after 1995.
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The results presented in Table 6.3 indicate‘
that, for the period 1975 to 2000, strategy 7 has a
discouﬁted cost‘advantége over strategy 2 of $36m at a
7 per cent diécount rafe and $27m at a 10 per cent
discouht rate. These cost diffefences must, however, be
compared with the non—quantified differences between
strategies 2 amd 7, which afe‘summarised in Table 6.4

and are discussed in the following paragraphs.

TABLE 6.3 - COMPLRISON OF DISCOUNTED COSTS OF NEW AIRPORT
SITE (STRATEGY 2) AND SXISTING ATIRPORT SITE
(STRATEGY 7}, 1975=2000

($ million 1974)

'

. } New Airport Existing Airport
Item Site Site
(strategy 2) (strategy 7)

7 per cent discount rate

Discounted cost of strategy 104 68

Access costs {(relative to
strategy 2)

Operating and capital costs

(net of time) ‘ ‘ (o -l
Time cost 0 7—2
Opportunity cost of land -6 0
Total ‘ ‘ ‘ 98 62

10 per cent discount rate

Discounted cost of strategy ‘ 83 55

Access costs (relative to
strategy 2)

Operating and capital costs . - 0 -3

(net of time)

Time cost 0 : -1
Opportunity cost of land j -5 0
Total . : 78 51

NOTE: A negative sign indicates a lover cost thar the
other strategy.



6.3.1 Aircraft Noise

The technical aspects of this subject were
discussed in Section 5.5, the noise exposure bands foxr
various strategies being shown in Annex F, The number of
dwellings contained in the 25-30 and 30+ NEC bands were

given in Table 5.2

No grezter cost could be placed on aircraft noise
over residential areas after 19835 than the cost of acquiring
all dwellings within the effected areas. On the basis that

wellings within these areas have a current average value
of about $23,000, the approximate discounted cost of
acquisition in 1985 is $5m and $4m for a 7 and 10 per cent
discount rate respectively. These values, however, only
indicate the absolute maximum cost that could be placed on
aircraft noise, and bear no relationship to the arount
dwellers would be prepared to accept as full compensation
for the noise disamenity. It is this latter amount that

reflects the true cost of noise.

Even if the disamenity were as high as 31,000 per
household per year, the total noise cost asscciated with
aircraft operations on the existing site between 19835 and
2000 wculd be approximately $2m at 7 per cent discount
rate., At this discount rate, such a toral cost of noise
wculd equal a lump sum payment of approximately $10,000 per
household in 19835, It may well be considered that this
value is a considerable over-estimate of noise disamenity.
Therefore, when interpreting the comparative evaluation
results for a 7 per cent discount rate, S2m should be
regarded as an indication of the likely upper bound to the
value of reducing noise over resicdential areas during the
period 1985-2000, The corresponding value at a 10 per cent

discount rate is $1.2m,



6.3.2 Curfews

As discussed eérlier in this chapfer, the
adoptioﬂ of‘etrategy 2, ﬁsing‘fhe new airport site, rather
than‘strategy 7, using the exisfing airport site,‘would
enable night restrictions on jet‘aircraft operations at
Brisbane Airport to be lifted in 1985. Therefore, an&
cost associated with curfew concitions after 1985 should be
added to the costs of strategy 7. It would, however, be
expected that any such costs would be small in resource

terms,

6.3.3 Differences in Level of Service of Terminal
Facilities ‘ '

The only diffefence in the‘level’ef service of
terninal facilities prqused‘for‘strategies 2 and 7 is that,
in the case of strategy 7, one‘domestic operator énd 7
internétibnél operators would‘utilise part of‘the existing
facilities and the new (1976) infernatioﬁal terminal
building (expanded). Although the standard of these

facilities may not be identical to completely:mew facilities

on the Qc site, any differences in amenity would be small.

6.3.4 Building Height Restrictions

The adoption of strategy 2 rather than strategy 7
might make it possible. to ease the existing building height
restrictions on part of the Brisbane CBD in 1985, It was,
however, argued in Section 5.4 that easing of building.
height restrictions over part of the CBD would only have
local value, at the expense of value lost elsewhere in-the
economy. It is therefore taken to have zero economic value

in net terms for the purposes of this study.

6.3.5 Airspace
The proximity of the main runway in strategy 7 to
the Amberley military control zone and the Archerfielc

Aerodrome general aviation lane of access results in air-



space restrictions in the north-western sector. The
adoption of strategy 2 rather than strategy 7 would provide
an additional two nautical miles of manoeuvring distance,
thus improving the ability to control aircraft operations

in this sector.

6.3.6 Limitation of General Aviation Aircraft Movements

The main runways in strategies 2 and 7 have
equivalent annual capescities., While capabilities of the
secondary runways in both these strategies are similar,
the combinations of main and seconcary runways do not
provide identical annual capacity. The practical capacity
of the runways in strategies 2 and 7 are currently assessed
to be approximately 183,000 and 163,000 aircraft movements

per annum respectively.

The runway configuration in strategy 7 would\cater
for projected aircraft movements 1c approximately 1995,
Because of the difference in the annual capccity of the
runwvays in strategies 2 and 7, greater restrictions on
general aviation aircraft movements will be required after
this date if strategy 7 were to be adopted rather than

strategy 2.

The upper estimate of the cost of restrictions
on general aviation aircraft movements is the cost of
providing alternative facilities. It is estimated that the
total cost of such facilities would be in the order of $10m
(197&)Q The forecasts of aircraft movemsents indicate that
restrictions on general aviation would Tirst be required
about 1995 for strategy 7 and 1998 for strategy 2.
Assuming that s#lternative general aviation facilities are
constructed in 1995 and 1998 for strategy 7 and 2
respectively, the discounted differential cost between the
two strategies is approximately $0.5m and SO0.4m for 7 and 10

per cent discount rates respectively. These values however,
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TABLE 6.4 -~ COMPARISON OF EXISTING ATIRPOERT SITE STRATEGY 7
WITH NEW ATIRPORT SITE STRATEGY 2, 1975-2000

Ttem Differences
Quantified Cost Differencé;(a)
7 per cent discount rate ($m1974) -36
10 per cent discount rate ($m1974) ; =27

Non-quantified Cost Differences

Noise Noise would continue to
be imposed on about 400
dwellings during the
period after 1985 -~ upper
limit of estimated dis-
counted cost $2m.

Curfews ‘ It is probable that
curfews will continue to
be imposed on night
operations by Jjet air-
craft after 1985 - it is
expected that any costs
would be small,

Building heights ' L It is unlikely that
: building height restrict-
ions on part of the CBD
would be easad after 1985
- assessed as having zero
cost from the national
view point,

Physical standard of terminal The standard of one
facilities domestic and the inter-
' national terminal
facilities will be
slightly lower.

‘Limitations on general aviation Greater restrictions on

aircraft movements general aviation aire
craft movements will be
required after 1995 -
upper limit of estimated
discounted cost $0.5m,

Airspace ‘ Airspace restrictions in
the north-western sector
would not be eased after
1985,

(a) A negative sign indicates a lower cost for strategy 7
than strategy 2.



only indicate the maximum cost that could be placed on the
greater restriction of general aviation aircraft movements
associated with strategy 7. The true cost would be

consicerably lower,

6.4 THE IMPLCATIONS OF NEW ATIRPORT SITE STRATEGY 2 AND
EXISTING AIRPORT SITE STRATEGY 7 FOR THE LONG TERM
DEVELOPMLINT OF BRISBANE ATRPORT

So far, in this report, only the relative costs of

alternative development strategies between the years 1375

and 2000 have been compared. The implications of these

strategies for further development of Brisbane Airpoxrt after

the year 2000 must also be considered,

Strategy 2 provides for the long term option of
constructing a second main runway in a widespaced parallel
configuration (see Annex A). A runway complex of this
configuration would have a nominal capacity of about 300,000
aircraft movements per annum. Although insufficient area is
available on the present site to construct such a complex,
capacity could be increased to approximately 230,000 air-
craft movements per annum by constructing a second main
runway, on a section of the Qc site, in a configuration such
as an open-vee, Such a runway configuration was contained
in concept Pc in the 1972 Advisory Committee's report on

Brisbane Airport.

To demonstrate the effect of strategies 2 and 7 on
the provision of long term runway capacity, the total cost
of the structures associated with strategy 2 on the Qc site
can be added on to the cost of strategy 7. The construction
cost of strategy 2 represents the maximum cost of reposition-
ing all terminals and runways so that a widespaced parallel
runway configuration could be provided. The comparison is

presented in Table 6.5, The discounted cost of subsequently

(1) 1972 Advisory Committee Report, op. cit., Appendix Four.
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TABLE 6.5 ~ DISCOUNTED COSTS OF NEW ATRPORT: SITE STRATEGY
2 COMPARED WITH DISCOUNTED COSTS OF EXTSTING
ATRPORT SITE STRATHGY 7 FOLLOWED BY STRATEGY
2 IN THE YAR 2000 E

($ million 1974)

Item . New Air- Existing Air-
port Site port Site
(strategy 2) (strategy 7)

7 per cent discount rate

Discounted cost of strategy - . 104 68
Access costs (relative to strategy 2)

Operating and capital costs

(net of time) - . 0 ) =4
Time cost ) 0] -2
Opportunity cost of land - -~ : -6 0
Sub Total ‘ 98 62
Discounted cost of subsequently ‘ '
constructing strategy 2 x 0 37

Total - 98 99

10 per cent discount rate

Discounted cost of strategy . 83 .55
Access costs @elative to strategy 2)

Operating and capital costs

(net of time) N 0 -3
Time cost 0o 1
Opportunity cost of land - 0O
Sub Total ‘ ‘ 78 T 5T
Discounted cost of subsequently )
constructing strategy 2 ‘ 0 20
Total ‘ ‘ - 78 71

NOTE: A negative sign indicates a lower cost than the
other strategy.



constructing an airport of the level of service of strategy
2 (new airport site) was calculated assuming that construct-
ion would need to commence 6 years before such an airport
would be fully operational., The results indicate that at

a 7 per cent discount rate, strategy 7 followed by strategy
2 (the letter to be operational by the year ZOOO), would
have a discounted cost of $1m more than simply adopting
strategy 2 and commencing operations on the Qc site in

1985. At a 10 per cent discount rate, the comstruction of
strategy 7 followed by strategy 2 operational by the year
2000 would have a discounted cost of $7m less than simply
adopting strategy 2. These net nresent values do not,
however, include the residual value of the terminal and
other facilities constructed in strategy 7. The cost of
constructing these facilities in 1974 values exceeds $70m,
If the residual value of these facilities in 2000 is only
$10m, this represents a net present value of approximately
$1.5m at a 7 per cent discount rate. It weould be expected
that the residual value of these facilities would be greater

than this amount,

6.5 THE EFFECT OF DAMPENING DEMAND FOR THE USE OF BRISBANE
ATRPORT FACILITIES

6.5.1 Limiting General Aviation Movements

The aircraft movement forecasts presented in
Chapter 2 indicate that under existing procedures and
pricing policies, non-scheduled aircraft are expected to
comprise 55 per cent of total aircraft movements in 2000-01.
The analyses of the alternative strategies outlined above
were conducted on the basis that both the existing runways
and runwayvs on the Qc site could cater for total projected
aircraft movements until 1995, and that for runway capacity
to meet requirements until 2000, general aviation movements

would need to be constrained to approximately 70 per cent
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TABLE 6.6. - DISCOUNTED COSTS OF NEW ATIRPORT SITE STRATEGY
2 COMPARED WITH DISCOUNTED COSTS OF EXISTING
ATRPOPT SITE STRATEGY 7 FOLLOWED BY STRATEGY
2 IN THE YEAR 2010\2&)

($ million 197L4)

Ttem ‘ New Airport Existing Air-
‘ Site port Site
(strategy 2). (8trategy 7)

7 per cent discount rate

Discounted cost of strategy to 2000 104 68
Access costs (relative to strafegy P2
1975 - ZOOO(b) 6} -6
2001 - 2010 ‘ : 0 -2
Opportunity cost of land =7 0
Discounted cost of subsequently
constructing strategy 2 in 2010(0) 0 22
Total . 97 82

10 per cent discount rate

Discounted cost of strategy to 2000 83 55
Access costs (relative to strategy 2)
1975—2ooo(b) 0 -4
2001-2010 0 -1
Opportunity cost of land -6 ‘ 0
Discounted cost of subsequently(c)
constructing strategy 2 in 2010 0 9
Total . ‘ 77 59

(a) Runway capacities in strategies 2 and 7 would be adequate
until 2010 with general aviation aircraft movements in
2010 limited to approximately 20 and 10 per cent of
forecast movements respectively. An upper limit of
estimated discounted cost for this additional restriction
associated with strategy 7 is $0.5m,

(b) Access costs between 2001 and 2010 were calculated on
the assumption that road traffic in the study area would
grow at 5.5 per cent per annufi.

(¢) The discounted cost of subsequently constructing strategy
2 was calculated assuming that construction would need
to commence in 2004 and that construction work to the
value of $30m would be incurred on both sites between
2001 and 2010 to provide additional capacity for
domestic and international terminal operations.,

NOTE: A negative sign indicates a lower cost than the
other strategy.



and 50 per ceut of the forecast level for strategies 2 and
7 respectively. Further progressive limitations of general
aviation movements could ensure that aircraft movements do

not exceed runway capacity for some years after 2000.

The reductions of general aviation aircraft
movements required to ensure thet the capecity of existing
runways equal total demand was shown in Table 3.1. To
demonstrate the effect of further limiting general aviation
aircraft movements the differences between the discounted
costs of constructing strategy 7 followed in 2010 by strategy
2 and the discounted costs of the original strategy 2 are
presented in Table 6.6, The results indicate the
limitation of general aviation movements by an additional
18,000 movements per annum would result in a discounted
cost saving of between $15m and $18m if strategy 7 (existing
airport site) is adopted rather than strategy 2 (new airport
site). As discussed in section 6.3.6, the upper limit of
estimated discounted cost for this additional restriction

is $0.5m.



- 60 =

6.5.2 Pricing

The effect of relieving Some peak hour airport
congestion problems by adopting various peak hour pricing
policies‘has received increasing attention in recent
years.,(1 The main proposal amounts to landing (or take-
off) fees thet would be subsfanfially increased during peak
perlods., The effect of such fees would depend on the
relatlve magnitude of the peaks and the troughs, as well as\
the operatlonal 1nterdependence of the entire air transport

network. Hence, the effect of the 1mplementat10n of peak

(1) See for example: .

o William D. Grampp, "An Economic Remedy for Airport Conges-—
tion: The Case for Flexible Pricing", Business Horizons,
Vol., XI, No. 5 (1968), pp. 21-30, ' ‘

. M.E. Levine, "Landing Fees and the Airport Congestion
Problem", Jourral of Law and Economlcs, Vol XIT, Noo 1
(1969), pp. 79-108.

o A. Carlin and R.E. Park, The Efficient Use of Runway
Capacity in a Time of Scar01ty (Santa Monica, California:
The Rand Corporation, August, 1969), RM-5817-PA,

. J.V. Yance, "Movement Times as a Cost in Airport
Operations", Jourmal of Transport Economlcs and Polqu,
Vol. IIT, No. 1 {1969}, pp. 28-36,

» J.R. Minasian and R.E. Eckert, "The Economics of Airport

"Use, Congestion and Safety", California Management
Review, Vol. XI, No. 3 (1969), pp. 11-2L.

. A, Abouchar, "Alr Transport Demand, Congestion Costs and
the Theory of Optimum Airport Use", Canadian Journal of
Economics, Vol. 3 (1970), pp. 463-475.

. R. Jackson, "Alrport Noise and Congestion: A Peak Load
Pricing Solution", Applied Economics, Vol. 3 (1971),
pp. 197-203,

o L.M.D., Little and K.M. McLeod "The New Pricing Policy of
the British Airports Authority", Journal of Transport
Beonomics and Policy, Vol. 6, No. 2 (1972), pp. 101-115,

. Robert R. Pipe, "Runway Congestlon Cost Pricing Revisited",
Transportation Journal, Vol. 13, No., 1 (1973), pp. 51-58,

« R, DeNeufville and L.J. Mira, "Optimal Pricing Policies
for Air Transport Networks", Transportation Research,
Vol. 8 (1974), pp. 181-192,

. P.F. Amos and G.N.T. Lack, "A Model for Evaluation of
Peak Pricing of Transport Facilities", Paper presented to
the 1st Australian Transport Research Forum, Sydney,
April, 1975.




load pricing on Brisbane in isolation cannot be

explicitly determined. Nevertheless, it is clear that
should such policies be adopted their effect would be to
postpone the necessity for increases in terminal, apron and
runway capacities. As in the case of constraining general
aviation movements, this will tend to favour strategy 7
(existing airport site) followed by strategy 2 over strategy

2 (new airpoxt site)e

6.6 TFORECASTS AND CAPACITY

The discounted costs of strategies 2 (new airport
site) and 7/ (eXisting airport site) are dependent on the
timing of construction. The timing of construction of each
element in each strategy haes in turn been based on forecasts
of passenger and aircraft movements and of runway, apron
and terminal capacity. Aircraft movement forecasts are
dependent on assumptions about aircraft size and also rely
on the underlying demand for air travel and the pricing
policies expected in the future. Capzcity criteria are no
more certain. For example, the criterion used foxr annual
runway capacity was that it would be reached once the
average delay for all aircraft operations exceeded 4 minutes
in the thirtieth busiest hour of the year. Any change in
the assumptions regarding the capacity of facilities, or
variation in the actual as opposed to forecast aircraft or
passenger movements would alter the timing and hence, the

discounted costs of strategies 2 and 7.

An alteration in the forecast capacity of
particular airport facilities would have the same proport-

~

7 as

ional effect on the discounted costs of strategies 2 or
a change in expected aircraft and passenger movements. For
example, in the case where runway capacity is the limiting

factor on airport operations, the effect on relative costs

of a 15 per cent increase in the forecast capacity of a

runwvayvy would be the same as a 15 per cent reduction in the
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forecast of aircraft movements. Therefore, the sensitivity
of relative costs to either a change in the assumptions
regarding capacity or in the expected aircraft and passenger

movements at Brisbane can be seen by examining a change in

either capecity or aircraft and passenger movements.

Strategy 2 (new airport Site), in its initial
development provides for all airport operations to commence
on the Qc site in 1985. The lead time to construct some of
these facilities has been estimated at 6 %o 7 years,
Consequently, for all facilities to be operational by 1985,
constrﬁction would need to commence before 1979, Were a
decision taken to adopt strétegy 2 as the basis for the
future development of Brisbane Aifport, it would be unlikely
that the‘additional 4 years data would result in much
improvemént in the estimate of 1985 traffic, Consequeﬁtly,
the ekpenditure reqﬁired for site works and to develop the
movement‘area in strategy 2 wouid be cohﬁitted‘before any
significant variation in traffic forecast could be
identified. On‘the other hand‘the lead times required to
‘construct the various fagilities in strategy 7 (existing
airport site) are such that if a significant shortfall
or increase in airport agtivity were to be identified then
the timing of the provision of facilities couid be more
readily changed than in the case of strategy 2. Therefore,
shortfalls in forecast ﬁraffic would reduce the tbtal

discounted cost of strategy 7 more than strategy 2.

Apart from a lower discounted cost, one of the
main advantages of a strategy sﬁch as 7, which would make
use of eiistingrfacilities, would be to preserve flexibility
and keep options open by deléying commitment to iarge
capital works. Although‘not quantified, this is an |
advantage because of the‘probability of changes over the next
20 years, not only in patterﬁs of demand bﬁt also in air

transport technology.
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CHAPTER 7 CONCLUSION

The analysis outlined in this report is
essentially based on minimising the discounted quantifiable
costs of providing airport capacity for estimated annual
aircraft and passenger demand. However, the cost differenc-
es are viewed in relation to the unquantified effects of
the various airport development strategies. In some cases
orders of magnitude of the costs of these effects have been

estimated.

In general, the lowest cost strategies are those
which keep the existing runway complex in use as long as
possible. The existing runway complex, under a policy of
restricting general aviation movements from about 1995
onwards has adequate capacity until about 2010. The
quantifiable costs, in present value terms, of this type of
strategy, including provision of all necessary terminal
buildings etc, is some $18m less (at a 10 per cent discount
rate) than the cost of providing a new airport north of the
existing one by 1985. Retention of the existing runway
complex also has the advantage of maintaining maximum
flexibility for future planning in the likely event that
forecasts of passenger demand and the technical aspects of

air transport vary from those assumed.

The unquantified costs such as aircraft noise,
which tend to favour an early move to the new site, must
be set against the cost differential of staying on the
existing site. However, it is unlikely that any reascnable
estimate of such costs would reach even one guarter of the
$18m calculated advantage of adopting a strategy which uses

the existing runway cocmplex,
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ANNEX C

ATRCRAFT AND PASSENGER MOVEMEXNT FORECASTS

These forecasts, prepared explicitly for use in
planning the redevelopment of Brisbane Airport, are based
upon several assumptions which may be subject to change over
time. They are also susceptible to uncertainty and errors
in the data base. Therefore considerable care should be
exercised in the interpretation and use of these forecasts,

especially outside the context of this report.

C.1 DEFINITION

A passenger movement is defined as a passenger
arriving or departing on an aircraft at the airport, A
passenger in transit to another airport contributes two
movements to the total. This definition is appropriate for
use in forecasting aircraft movements (one aircraft movement
is one aircraft arrival or one aircraft departure). For

ajrport access studies, transit traffic is excluded.

C.2 DOMESTIC AND PAPUA NEW GUINEA SCHEDULED PASSENGER AND
ATRCRAFT MOVEMENT FORECASTS

Both trend forecasting and aggregate econometric
forecasting techniques were used in the examination of air

travel demand at Brisbane Airport.

C.2.1 Passenger Movement Forecasts

C.2.1.1 Trend Forecasts

The general algebraic formula used in trend extra-

polation is of the form:
y = f£(t)

where y is the variable to be forecast, t represents a time
sequence and f in the functional form. The functional form
used is that which best represents the past trend in the

dependent wvariable.



Passenger Movements
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FIGURE C.1
TREND FORECASTS OF SCHEDULED AIRLINE PASSENGER MOVEMENTS
AT BRISBANE AIRPORT



A time series of passenger movements at Brisbane
Airport is given in Annex D. This series is actually an
underestimate of passenger movements at the airport, the
bias arising from the data collection methods employed. It
is known that the bias increases with time, and that in
1972-73 the recorded statistic understated the true value by
about 12 per cent§1) However, the data available was

inadequate tc adjust the series appreopriatelys

Many alternative functional forms were estimated
using the aggregate data to develop trend forecasts of
passenger movements at Brisbane Airport.(g) Statistically,
the models that had an inflexion point performed worse than
others, and those that implied positive growth rates per-
formed marginally better than the linear model. There were
no statistical grounds for selecting one of the growth models
in preference to another. The graph in Figure C.1 displays
the long run trends implied by the various models estimated.
As can be seen, the forecasts implied by "“equally good"
statistical models show a very wide range of future passenger
movements. Thus it is clear that information other than
historical data on passenger movements should be used in the
forecasting procedure. As noted earlier this can be done
in an informal way by modifving the trend forecasts by
judgements concerning future economic and other forces.
Alternatively, further information may be introduced explic-

itly into the estimating model.

(1) Department of Transport statistics of passenger movements
at an airport record transit passengers only when a
flight number change occurs at the airport. The number
of flights through Brisbane Ajirport with the same flight
number has been increasing over time. Thus the bias
induced by this method of recording passenger movement
statistics at Brisbane Airport has increased over time.
The size of the bias in 1972-73 was estimated using TAA
and AAA origin/destination data.

(2) Linear and non-linear regression methods were used as
the estimating procedure.



C.2.1.2 FEconometric Forecasting Models

These were developed on the basis of an analysis
of aggregate airline passenger‘movements at all Australian
airports over the period 1960-61 to 1972-73. Five major
factors influencing the level of aggregate passenger move-—
ments through time were considered : real income and its
distribution, changes in travel propensities within income
classes; real air fares; population; and changes in the
air network route structure. Changes in income distribution
and rbute'struCture over time were not modelied explicitly
because of data iimitétibns; 'Thﬁs changes in travel
propensities within income classes through time had to be
speéified‘as class averages and changes to the route structure
were éssumed to continue és in thé past. The latter
assumption is not unreasdnable since the airlines can be
expected to use similar décision rules to change route

structure in the future as‘théy have in the past.

Many alternativé models were hypothesised and
estimated using quarterly data with total domestic airline
revenue passenger movements per capita as the dependent
variable. Autocorrelation was found to be significant so
a Cochran-Orcutt transformation was included in the estimation
procedure. The most appropriate model for forecasting
aggregate airline revenue passenger movements in Australia

- was found to be:

ATC = = 9.30 + 2.11 GDP + 0.21 RFI + 0.298, - 0.11‘52
(19.8)  (0.5)  (i5.4)  (-5.2)
+0.38 S, , R% _ 0.93, (1)
(14.1)
where, -
CATC = loge ATC, - 0.44 loge‘ATCt_1’
GDP = log_ GDP, - 0.hi log, GDPt_1’
RFI = log, RFIt - 0.44 log, RFIt_1’
s, = si’t - 0,44 Si’ b1, i=1,3 ,

(1) "t" values are shown in parentheses under the
coefficient estimates.
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and ATC is a quarterly time series of domestic airline
revenue passenger movements per capita; GDP is a quarterly
time series of real gross domestic product per capitaj

RFI is a guarterly real fares index; and Si =1, 2, 3,

t
?
is a seasonal dummy variable defined below:

Quarter S1 52 Sﬁ
1 1 0 0
2 0 o]
3 0]
i 0] 0

The fare coefficient in the selected equation was
not significant due perhaps to the small variation in
historical real fares. The equation did not provide a
specific estimate of the effect of changing average travel
propensities over time. Several models were specified to
test this effect via the inclusion of a time trend variable
but it was found to be highly collinear with income, thus
creating estimation difficulties. The income coefficient
was subsequently referred to as an "aggregate income

elasticity".

Making use of the demand relationships reported
above for forecasting aggregate demand was relatively straight-
forward. An examination of past data indicated that the
ratio of passenger movements at Brisbane to aggregate
Australian movements has remained reasonably constant.
Assuming that this ratio remains constant, the next step
was to forecast future levels of gross domestic product and
the relevant population measure affecting demand at Brisbane

Airport.

A constant growth rate function was used to extra-
polate real income per head at the rate of 3.3 per cent per
arnum. The relevant population was assumed to comprise the
population of the Brisbane statistical division plus one

fifth of the population of the rest of Queensland. Constant
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TABLE C.1 - ANNUAL DOMESTIC AND PAPUA NEW GUINEA SCHEDULED
ATRLINE PASSENGER MOVEMENT FORECASTS FOR
DRISBANE ATRPORT: ALTERNATIVE FORECASTING METEODS

Forecast Method  Year o ofil DR SN0 memie/
(1000) Capita

Actual 1972-73  1890.5 (a) 1.7
Econometric 1975-76 2450.9 (a) 2.1
1980-81 3669 .4 (a) 2.8
1985-86  5366.1 (a) 3.7
1990-91  7465.3 (a) L,6
2000-01 142824 (a) 7.1
Trg?:tfﬁzrap' 1975-76  2217.0 1976 .0-2487.0 1.9
(constant 1980-81 3732.0 ©  3223.0-4324.0 - 2.8
growth WOdel) 1985-86  6284.0 - 4727.0-6789.0 4.3
1990-91 10581.0 8502.0-13174.0 6.5
2000-01 29995.0 22248.0-40538.0 14.9

{(a) Not calculated,

NOTE: The population projections are for calendar years.

TABLE C.2 - TREND FORECASTS OF REVENUE PASSENGER
MOVEMENTS PER CAPITA AT CANBERRA AIRPORT

Year Constant Growth Model ~ Linear Model
1975-76 4.6 h.h
1980-81 5.5 5.0
1985-86 6.6 5.7
1990-91 8.0 6.3

7.5

2000-01 11.5
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growfh rate functions were then used to forecast these
populations, the Brisbane statistical division having dis-
played a growth rate of 2.3 per cent per annum, and the

rest of Queensland 1.5 per cent per annum.

Given current trends in population growth this
could be ar over-estimate. It was assumed that real fares
would remain at current levels as, although real costs of
airline operation are increasing, airline operators are
expected to continue to gain economies due to technological

and marketing advances.

The forecasts given in Table C.1 were derived by
combining the real gross domestic product and population
forecasts with recorded data on airline revenue passenger
movemrents at Brisbane Airport for 1972—73,(1) and the
aggregate income elasticity estimate. Trend forecasts using

the "constant growth" model are also included for comparative

purposes,

C.2:1.3 Forecast Selection

To assist in the selection of the more appropriate
of the two sets of forecasts, a compariscn of per capita

movements at Brisbane and other Australian airports was made.

The rates of growth in domestic revenue passenger
movements pér capita at Sydney, Melbourne and Brisbane Airports
over the past decade have been similar, with Brisbane Airport
displaying the highest level of movements per capita of these
three. Canberra Airport on the other hand, had a lower rate
of growth, but higher levels of movenents per capita. The
higher level of passenger moverents per capita can be
attributed to Canberra's unique characteristics. Accordingly
movements per capita at this airport were considered to be
an upper bound to movements at other capital city airports.
Two trend forecasts of revenue passenger movements per
capita at Canberra Airport were subsequently prepared. These

are presented in Table C.2. The results suggest that the

(1) Aggregate movements at Brisbane Airport include transit
passengers.
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econometric forecasts for Brisbane Airport are preferable

to those based on trend extrapolation.

Finally, several overseas studies of demand for air
travel were reviewed. In the studies cited (1), all but the
London Study dealt with aggregate demand by country rather
thar airport. The econometric model estimates for total
Australian demand gave an aggregate income elasticity of
+2.11 which was within the range of estimates reported in
overseas studies. The demand functions in the overseas
studies cited used revenue passenger miles as a dependent
variable‘rather than revenue passenger movements. The
former vériable allows for variations in both total trips
made and their lengfh, as against total trips made. The
Douglas Aircraft Company model estimated the income elasticity
for aggregate U.S. air travel demand af 1.96. Lave reported
income elasticities estimated by various researchers into
U.S. aif‘travel demand in the raﬁge .38 to 3.24. The P.E.
Consultants' study of N.Z. air travel reported an income
elasticity of 1.3. A1l these studies estimated a significant
price elasticity of demand for air travel, which was not the

case in this study.

C.2.1.4 Route Stratification and Forecasts

Before presenting the forecasts in final form, an
indication of traffic density on particular routes in the

network is required.

(1) . Y.G. Aureille and C.T. Norris, Long-Term Forecasting
Models of the U.S. Domestic and International Traffic
and Forecasts to 1980 (Douglas Aircraft Company,
1972), Report No., CI-8-5-2741.

. Commission of the Third Londcn Airport, Papers and
Proceedings (London: HMSO, 1970), Volume VII,

. R.C., Fordham, "Airport Planning of the Third Londcn
Airport", The Economic Journal, Vol.LXXX, No.,318
(June 1970), pp-307-322.

. L.B. Lave, "The Demand for Intercity Passenger Trans-
portation", Journal of Regional Science, Vol.12, No.2
(April 1972), pp.71-84.

. P.E. Consultants, Review of Operations: New Zealand NAC
(1973).

. Peat, Marwick, Livingston & Co, National Intercity
Travel; Development ard Implementation of a Demand
Forecasting Framework‘(Springfield, Va:NTIS, 1970).
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Four general routes were delineated and Brisbane
Airport passenger movements were apportioned to each of
these routes by projecting historical route shares using TAA
origin/destination data fgr several years in the past
decade. The passenger moﬁement forecasts for each route

are shown in Table 2.1 (Chapter 2).

Co2.2 Adrcraft Movement Forecasts

In developing aircraft movement forecasts from
passenger movement forecasts, the following factors were

considered:

- +the type of aircraft likely to operate on

each route at any point cf time;

- minimum acceptable daily frequencies on each

route;
- the fleet size;
- acceptable average load factors on each route;

- future development of the route structure.

Consideration of the aircraft types likely to
operate on each route required a further stratification of
the route structure. The final route structufe, and the
aircraft types assumed to be operated on each of these
routes over the forecast period are shown in Table C.j.(T)

Minimum average daily frequencies on eacs route was
assumed to be those currently operating arnd it was assumed
that they would not fall below these levels. These were
taker from TAA and AAA timetables effective from 20 October,
1973. Maximum average load factors on the major routes
were assumed to lie betweern 65 ard 70 per cent. On the
western route the maximum load factor was assumed to be 60

per cent.

(1) The aircraft types assumed for use on the routes
‘defined are comparable to those used by the Sydney
Airport Study Group.
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TABLE C.3 — ATRCRAFT TYPE ASSUMED FOR OPERATION ON EACH

ROUTE
( ) Papua
Year Domestic New
South North 1 .North 2 North 3 West Cuinea
1975-76 5,7 6,7 2 2,5 1,2 7
1980-81 5,8 6,7 2 5 1,2 o7
1985-86 8 7,8 3 5,7 1,2 7,8
2000-01 11,12 10,11 4 10,11 2 10,11

(a)

Domestic routes are defined as follows:

South: interstate routes between Brisbane and
southern centres; North 1: Brisbane-Mt Isa-Darwin
route; North 2: Brisbare-Maryborough-Bundaberg-
Gladstone route; North 3: Brisbane to other northern
coastal ports; West: intrastate routes between
Brisbane and western ports.

KEY TC ATIRCRAFT TYPE

Twin Otter

r27

F27-500

80 seat aircraft
DC-9

B727-100

B727-200

Airbus (240 seats)
. Airbus (280 seats)
10. 200 seat aircraft
11. 350 seat aircraft
12. 700 seat aircraft

o

Q

O 0O~ VUt Lo =
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The size and composition of the fleet required to
service the demand for air services at Brisbane Airport was
not considered explicitly in this Study. Such an analysis
would require an examination of the composition ard size of
fleets required to service air travel demand over the total
Australian air network because of aircraft utilisation,
substitutability, and replacement considerations. A check
was made to ensure that the assumed fleet size required to
service Brisbane Airport passenger movement demand was

consistent with expected developments.

It was recognised that scme route development
affecting aircraft and passenger movements at Brisbane
Ajrport could take place over the forecast period. The
routes that would be most affected are those betweern Brisbane
and Papua New Guinea, and between Brisbare and the northern
ports. In the former case, it is gquite likely that direct
flights between Svdney and Papua New Guinea, Townsville and
Cairns will be introduced in the 1930's. This will tend to
reduce aircraft movements at Brisbare. The structure on
other routes will be altered as demand on particular links
increases, however these changes should only have a small

effect on movements at Brisbane Adirport.

Using the above information ard assumptions, it is
possible to derive a large number of aircraft movement
forecasts. However, upper and lower limits are set by the
type of aircraft and minimum frequency assumptions. The
assumptions regarding aircraft types are set out in Table
C.3. The resulting upper and lower bounds of aircraft
movements are presented in Table C.4. It should be noted
that the 1975-76 forecasts coincide with the minimum daily

frequency of service in October 1973.

A compromise projection of aircraft movements was
arrived at by combining an average rate of introduction of
large aircraft with a medium frequercy of service. Such a

projection is presented in Table 2.2. (Chapter 2). Tables



TABLE C.4 - MAXTMUM AND MINIMUM ATRCRAET MOVEMENT FORECASTS FOR_BRISBANE AIRPORT(a>

(r000)
Domestic(b) Papua Total
Year ) N Guinea )
South North West ew ul
1975-76 16.3 -20.4 14.6 —14.8 1.6 =1.7 1.4 -1.5 33,9 -38.L4
1980-81 16.3 -20.4 20.8 -21.1 1.6 -1.8 2,0 -2.1 4O.7  —b5.k
1985-86  20.4 -20.7 23.1 -28.9 1.6 -1.8 2.1 -2.5 L7.2 =53.9
1990-91 2l.9 -29.0 31.7 -33.3 1.8 =1.9 2.5 =-2.5 60.9 -66.6
2000-01 24,9 ~-38.5 35.6 =45,6 2,5 -2.5

65.9 -91.7

(a) An aircraft movement is anr aircraft landing or takerdff.

(b) Domestic routes are defined as follows:

South:
North:
West:

interstate routes between Brisbane and southerr centres;
and Brisbane-Cairns routes;
intrastate routes between Brisbane and westerr ports.

Brisbane-Mt Isa-Darwin,

_08_
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C.5 and C.6 provide the information on service frequencies
and aircraft usage from which Table 2.2 was drawn up.
Table C.7 contains the number of passengers per ajircraft

implied by the assumptions.

C.3 OTHER USER DEMAND FORECASTS

The forecasts provided in this section were prepared
by the then Department of Civil Aviation in December 1972,
They include projections of international, commuter, military

and non-scheduled aircraft movements.

The forecasts of intermational traffic exclude
traffic between Australia and Papua New Guinea. The latter
has been classified as part of the domestic travel because
of current statistical collection procedures. International
and commuter passenger forecasts appear in Table C.8 whilst
the corresponding aircraft movements are presented in Table
C.9. The forecasts of coimmmuter traffic also include fiights
by charter operators following a fixed timetable under an

exemption frem Air Navigation Regulation 203.

Military aircraft movements in Table C.10 cover
both fixed wing and helicopter movements by Australian and
overseas military aircraft. Non-scheduled aircraft movements
in Table C.10 include airline charter operations (as opposed
to fixed timetable charters) both domestic anrd international,
flying training, positioning flights ard non-miilitary

helicopter flights.

Finally, forecasts of armnual freight carried on
scheduled services are summarised in Table C.11. These
forecasts refer to freight embarked/disembarked on scheduled
services by mixed configuration and pure freighter aircraft.
They do not include freight carried on charter aircraft.
Forecasts of annual freight carried on scheduled services
have beer used in calculating access costs for alternative

developwment strategies.

The aircraft movement forecasts described in this

Annex are brought together in Table 2.6 (Chapter 2).
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TABLE C.5 - FORECAST SERVICE FREQUENCY ON DOMESTIC AND
PAPUA NEW GUINEA AIRLINE ROUIES THROUGH-
BRISBANE'?)

(aircraft day)

Domestic Eigua
Year South North 1 North 2 North 3 West Guinea
1975-76 24 2 7 114 22 2
h 7 7
‘ 2 2 2 6
1980-81 26 2; 97 17 25 27
(] 4 4
1985-86 28 27 117 . 20 27 3
- ‘ 2
1990-91 36 7 16 . 24 2% 3%
2000-01 36 ‘ué‘ 20 26 3% Iy

(a) Does not include East-West Airlines operations through
Brisbane Airport.

(v) Domestic routes are defined as follows:
South: interstate routes between Brisbane and

southern centres; North 1: Brisbane~-Mt Isa-Darwin
route; North 2: Brisbane-~-Maryborough-Bundaberg-
Gladstone route; North 3: Brisbane to other northern
coastal ports; West: intrastate routes between

Brisbane and western ports.



TABLE C.6 ~ FORECAST DOMESTIC AND PAPUA NEW GUINEA SCHEDULED ATIRLINE FLIGHTS
AT BRISBANE AIRPORT

Weekly flights x aircraft type
Load factor %

Route
1975-76 1980-81 1985-86 1990-91 2000-01
South 112x5+56x7 98x5+84x8 196x8 84xB8+168x%9 140x11+112x12
68 68 66 65 66
North 1 1hx6 16x7 15x7+5x8 8x7+16x8 14x8+16x11
58 65 66 64 68
North 2 L9x2 65x2 81x3 112x3 1hOxh
58 66 65 66 65
North 3 78x5 119x5 7Ox5+70x"7 168x7 133x8+63x11
66 65 67 66 66
West T1x1+5x2 5x1+11x2 18x2 19x2 26x2
60 60 59 60 60
Papua Thx7 20x7 7x7+11x8 2lix8 28x%11
New Guinea 6l 6l 6o ‘ 67 6L

NOTE: The aircraft type codes and route definitions are given at Table C.3.
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TABLE C.7 - FORECAST AVERAGE PASSENGERS PER ATRCRAFT AT

BRISBANE ATIRPORT

Domestic

Papua

Yeaf New Guinea
South North and -
West
1975-76 89.2 51.8 97.3
1980-81 116.0 56.2 96.7
1985-86 158.3 68.13 129.9
1990-91 172.4 75.8 152.3

2000-01

333.7 ‘ 123.2

225.0

Source: Derived from Tables 2.1 and 2.2.



TABLE C,8 ~ ANNUAL INTERNATIONAL AND COMMUTER PASSENGER

MOVEMENT FORECASTS FOR BRISBANE ATRPORT (a)

(ro00)
Year . International Airline Commuter
Trans-~Tasman Other Total
1975-76 62 28 ’ 90 9
1980-81 100 L3 145 13
1985-8¢€ 160 70 230 17
169C-91 280 120 Loo 23
2000-01 85k 353 1,207 L2

{a) The forecasts to the yvear 1990-91 were made by the then
Department of Civil Aviation, December, 1972, Forecasts
for the year 2000-01 were derived by extrapolation.

TABLE C.9 - ANNUAL. TNTERNATTONAL, AND COMMUTER ATRCRAFT MOVEMENT

FORECASTS FOR BRISBANE ATRPORT (a)

Year International Airline Commuter
Trans-Tasman Other Total

1975-76 760 1,600 2,300 2,700

1980-81 1,000 2,100 3,100 3,000

1985-86 1,500 2,500 4,000 3,500

1990-91 2,100 3,500 5,600 4,000

2000-01 4,100 6,800 11,100 9,700

(a) The forecasts to the year 1990-91 were made by the then
Department of Civil Aviation, December, 1972, Forecasts
for the year 2000-C1 were derived by extrapolation,
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TABLE C. 10 - ANNUAL NON-SCHEDULED AND MILITARY ATRCRAFT
MOVENMENT FORECASTS FOR BRISBANE AIRPORT(a)

Year Non-Scheduled Aircraft Military
(including gen%ral aviation) Aircraft

1975-76 | 30,900 2,700
1980-81 42,800 3,600
1985-86 ‘ 55,400 L, 600
1990-91 . 71,400 5,800

2000-01 118,600 9, 300

(a) The forecasts to the year 1990-91 were made by
the then Department of Civil Aviation, December,
1972. Forecasts for the year 2000-01 were
derived by extrapolation. No allowance has been
made for possible diversion of general aviation
movements from Brisbane Airport.



TABLE C.11 - FORECAST ANNUAL FREIGHT CARRIED ON SCHEDULED

SERVICES : BRISBANE ATRPORT\?/

(1000 tonnes)

Year International Domestic Total Commuter
Airline Airline Airline
1975-76 0.82 26.64 27.45 0.02
1980-81 1.36 37.18 38.55 0.05
1985-86 2,00 50.09 52,09 0.04
1990-91 3.09 70.09 73,18 0.05
2000-01 7 ol 148.59 156.00 0.08

(2)

The forecasts to the year 1990-91 were made by the
then Department of Civil Aviation, December, 1372.
Forecasts for the vear 2000-01 were derived by
extrapolation. The forecasts are for revenue freight
embarked/disembarked on scheduled services by mixed
configurati on and pure freighter aircraft. Freight
carried on charter aircraft is not included.
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ANNEX D

HISTORICAL TIME SERTES DATA FOR BRISBANE ATRPORT

The following tables give statistics of:

(i) annual revenue passenger movements at Brisbane

Airport for the period 1960-61 to 1972-=73;

(ii) annual civil and military aircraft movements

at Brisbane Airport for the period 1960-61 +to
1972-73; and

(iii) origin/destination data for passengers arriving
at, and departing from Brisbane Airport for the

years 1962-63, 1966-67 and 1972~73,

The data sources from which these tables were derived

are shown at the foot of each table.
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TABLE D.1 - ANNUAL REVENUE PASSENGER MOVEMENTS AT BRISBANE
ATIRPORT, 196C-61 to 1972-73

Year Airline Commuter(a>
International Domestic

196C-61 5.4 514.2 -
196162 5.7 5C6.6 -
1962-63 9.2 548.0 -
196364 15.3 6LC .1 -
1964-65 21.5 754.6 -
1965-66 25.7 8154 .1 -
1966-67 34.2 8544 -
1967-68 38.1 927.7 2.5
1968-69 Lok 1,009.1 2.7
1969-70 4e.8 1,184.9 6.5
1876-71 52.9 1,347.1 3.6
1971=72 61.7 1,458.1 7.8
1972-73 1,658.0 11.1

a) Commuter services at Brisbane Airport coemuienced in
P

1967-68.

Source: Air Transport Policy Division, Department of
Transport.



TABLE D.2 ~ ANNUAL ATRCRAFT MOVEMENTS AT BRISBANE ATRPORT,

1960-61 TO 1972~73

(1000)
Civil Military
Year Airline Scheduled Commuter Heavy Total
International Domestic SZE;duled

1960~61 3 19.0 12.0 31.2 .1
1961-62 .3 18.2 5.5 24,0 o1
1962-63 Iy 19.2 5.9 25.5 .2
1963-64 .8 21.2 10.8 32.8 .3
1964-65 9 25.3 9.4 35.6 .5
1965-66 .9 25.9 13.0 39.8 .8
1966-67 1.3 25.2 12,2 38.7 1.1
1967-68 1.5 24 .1 1.1 12.2 38.8 1.3
1968-69 1.4 26.5 1.2 14,0 4301 1.9
1969-70 1.5 28.6 2.3 13.5 45,9 2.4
1970=-71 1.6 31.3 1.1 11.5 L5.6 1.5
1971=-72 1.7 31.7 2.6 7.6 43.6 1.7
1972-73 1.8 34.5 3.7 6.2 46 .1 1.4

(a) Heavy non-scheduvled movements are defined
which exceed 5700 Kg.

Source:

in weight.

as non-scheduled movement of aircraft

Air Transport Policy Division, Department of Transport.

_06_.
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TABLE D.3 — TAA PASSENGER TRAFFIC THROUGH BRISBANE ATRPORT,

1962-63(a)
(1000)
Brisbane Total
Routes Generated Traffic Other Traffic Passenger
In Out In Out Movements
South -
Capital Cities 65.0 65.8 10.4 9.8 151.0
Coolangatta and ]
. . . 0. .
Newcastle 1.2 1.3 0.4 4 3-3
North -
Queensland Coast 28.4 27 .1 B.6 8.5 72.6
Mt Isa and Darwin 1.3 1.3 165 1.8 5.9
West -
Internal
B .5 B . 29.!

Queensland 145 13-3 0-5 0.9 9%
Total Passengers

Into Brisbane 110.4 - 21.4 - 131.8

From Brisbane - 109.0 - 21.4 130.4
TOTAL 219.4 42.8 262,.2

(a) Figures have been derived frcm analysis of TAA
origin and destination statistics of Jjourneys
completed on a single day, compiled on the assumption
that Brisbane handles two—-thirds of the traffic
between Sydney and Darwin and one-third of the
traffic between Darwin and Melbourne. Excludes
traffic between Australia and Papua New Guinea.
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TABLE D.4 — TAA PASSENGER TRAFFIC THROUGH BRISBANE ATIRPORT,

1266_62(8Lj
(1000)
Brisbane | Total
Routes Generated Traffic Other Traffic Passenger
In Out In out Movements
South -
Capital Cities 104.9 101.5 19.8 19.5 2h5.7
Coolangatta and
Neweastle 2.0 2.6 0.6 0.5 5.7
North -~
Queensland Coast 43.3 4h .6 16.0 16.1 120.0
Mt Isa and Darwin 5.8 5.8 3.0 3.1 17.7
West -
Internal
Queensland 10.7 10.6 1.2 1.4 ‘ 23.9
Total Passengers
Into Brisbane 166.7 - L40.6 - 207.3
From Brisbane - 165.1 - Lo.6 205.7
TOTAL : 331.8 - 81.2 413.0

(a) Figures have been derived from analysis of TAA origin
ard destination statistics of journeys completed on a
- single day, compiled on the assumption that Brisbane
handles two-thirds of the traffic between Sydney and
Darwin and one-third of the traffic between Darwin and
Melbourne. Excludes traffic between Australia and
Papua New Guinea.
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TABLE D.5 — TAA PASSENGER TRAFFIC THROUGH BRISBANE ATRPORT,

a
1972-73'%)
(1000)
Brisbane Total
Routes Generated Traffic Other Traffic Passenger
In Out In Out Movements

South -
Capital Cities 196.5 195.1 58.0 59.6 509.1
Coolangatta ard -
Newcastle 2.9 3.6 - - 6.5
North -
Queensland Coast 85.7 84.9 33.7 35.0 239.3
Papua New Guinea 10.9 11.7 18.5 16.1 57.3
Mt Isa and Darwin 11.0 11.6 5.8 5.7 34,0
West -
Internal .
Que ons Land 6.1 3.6 2.0 1.6 15.2
Total Passengers

Into Brisbane 313.1 - 118.0 - 431.1

From Brisbane - 213.4 - 118.0 430.3
TOTAL 625.5 236.0 861.4

(a) Figures have been derived from an analysis of TAA origin
and destination statistics of journeys completed during
a single day. Excluded moverents between all city pairs
which recorded fewer thar 300 journeys in 1972-73.
Compiled on the following assumptions:

(1) A1l traffic between Papua New Guinea and southern
capitals passes through Brisbane. (This results
in some overstatements.

(2) Two-thirds of the traffic between Svdney and
Darwin passes through Brisbane.

(3) One-third of traffic between Melbourne and Darwin
passes through Brisbane.

NOTE: Figures may not add due to rounding.



- 94 =

TABLE D.6 — SCHEDULED PUBLIC AIR SERVICES: PASSENGER TRAFFIC
THRCUGH BRISBANE ATRPORT, 1972-73(a)

(1000)
Brisbare ‘ Total
Routes Generated Traffic Other Traffic Passenger
‘ ‘ - Movements
In Out In Out
South -
Direct with
capital cities L6 .1 423.6 115.3 130.3 1,115.3
Other 2,0 2.2 - - 4.2
|

North -
Queensland Coast 205.4 200.5 7h.2 65.8 545.9
Papua New Guinea 2%.7 19.9 38.2 29.2 111.0
Mt Isa and Darwin 21.3 26.7 15.4 21.5 84.9
West - ‘
Internal
Queens land 8.4 10.6 1.4 1.8 22.2
Local -~
Witpin Moreton . 3.4 3.6 _ _ 7.0
Region
Total Passengers
TInto Brisbane 710.3 - 2hh.s o 954.8
From Brisbane - 687.1 = 248 .6 93507
TOTAL 1,397.4 ~ L493.1 1,890.5

(a) Figures have been compiled from an analysis of regional
origin and destination estimates undertaken within the
Department of Transport. ‘
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STRATEGY 1

(NE¥ AIRPORT SITE)



TABLE E.1 - BRISBANE AIRPORT DEYELOPMENT - TIMING OF STRATESY 1
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Activity Aotivity Year Construction
Number Completed Time ( Veahs)
1 Construct fillets to 04/22 runway Late 75 1.0
2 Expand 1976 international terminal Mid 80 1.0
3 Upgrade TAA terminal Mid 81 6.0
4 Upgrade AMA terminal Mid 81 7.0
5 Baintain 04/22 runway End T4 0.5
6 Site works AMA maintenance base Late 75 1.0
1 Site works TAA maintenance base Late 75 1.0
8 Construct AAA maintenance base Late 77 2.0
9 Construct TAA maintenance base Late 77 2.0
10 Enlarge car parks, roads and services iid 78 0.5
11 Enlarge aprons 1978 Mid 78 0.5
12 Enlarge aprens 1981 Hid 81 0.5
13 Site works TAA terminal (including apron) Late 83)

14 Site works AMA terminal (including apron) Late 83) 4.5
15 Site works international terminal (including apron) Late 83)

16 Site works 02/20 runway End 82 2.75
17 Construct 02/20 runway Mid 84 1.75
18 Construct international terminal (including apron) Early 85 3.0
19 Construct AAA terminal (including apron) Early 85 3.0
20 Construct TAA terminal {including apron) Early 85 3.0
21 Site works primary services iid 83 1.25
22 Expand aprons to 1995 requirement Late 90 1.0
23 Site works ground facilities End 82 2,75
24 Fuel facility including hydrants Mid 85 1.75
25 Construct ground facilities hiid 84 2.5
26 Construct primary services Early 84 1.0
27 Equip ground facilities Miid 85 2,0
28 Site works 16/34 runway Early 84 2.5
29 Construct 16/34 runway Early 89 1.25
kit Expand airlines maintenance area Mid 92 1.0
31 Expand terminals and aprons to 2000 requirement lid 95 5.0
32 Siteworks and services general aviation facilities Late 83 1.25
33 Construct ge-eral aviation facilities Zarly 85 1.5
34 Maintain 04/22 ronway and iaxiueys Wid 80 0.5
35 Enlarge car parks, roads and services Mid 82 1.0
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STRATEGY 2

(NEW AIRPORT SITE)
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TABLE £.2 - BRYSBANE AIRPORT DEVELOPMENT - THING OF STRATEGY 2

Activity hotivity Year Construction
Number Completed Time (years)
1 Construct fillets to 04/22 runway Late 75 1.0
2 Expand 1976 internationa] terminal Mid 80 1.0
3 Uporade TAA terminal Mid 81 6.0
b Upgrade AAA terminal fid 81 7.0
5 Maintain 04/22 runway End 74 0.5
6 Site works AAA maintenance base Late 75 1.0
17 Site works TAA maintenance base Late 75 1.0
8 Construct AAA maintensnce base Late T7 2.0
9 Construct TAA maintenance bases } Late 77 2.0
10 Enlarge car parks, roads and services Mid 78 0.5
1 Enlarge aprons 1978 Mid 78" 0.5
12 Enlarge aprons 1981 Mid 81 0.5
13 Site works TAA terminal (including apron) Late 83)

14 Site works AAA terminal (including apron) Late 83) 4.5
15 Site works international terminal (including apron) late 83) !
16 Site works 02/20 runway Late 83 3.5
17 Construct 02/20 runway : © [Ind 84 1.75
18 Construct international terminal {including apron} Early 85 3.0
19 Construct AAA terminal (including apron) Early 85 3.0
20 Construct TAA terminal (including agren) arly 89 3.0
20 Site works primary services Mid 83 1.25
2 Expand aprons to 1995 reguirement Late 90 1.0
3 Site works ground facilities tnd 82 2,15
24 Fuel facility inciuding hydrants Mid 85 1.75
25 Gonstruct ground facilities ffid 84 2.5
2 Construct primary services Early 84 1.0
27 Equip ground facilities Nid 85 2.0
78 Site works '6/3% runway (F27) Early 84 ?2.25
29 Construct 1€,34 runway (F27) End 84 0.75
30 Expard airlines maintenance area Mid 92 1.0
31 Expand terminals and aprons to 2000 requirement fid 95 5.0
32 Siteworks and services general aviction facilities lLate 83 1.25
38 Construct geners1 aviation facilities farly 85 1.5
34 Maintain U4/2¢ runsay and taxiways iid 80 0.5
3 Enlarge car parks, roads and services iid 82 1.0
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TABLE £.3 - BRISBANE AIRPORT DEVELOPMENT - TIMING OF STRATEGY 3
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Activity - Year Construction
Number Activity Completed Time (years)
] Construct fillets to 04/22 runway Late 79 1.0
2 Expand 1976 international terminal Mid 80 1.0
3 lUpgrade TAA terminal Mid 81 6.0
3 Upgrade ABA terminal Mid 81 7.0
5 Maintain 04/22 runway End T4 0.5
i Site works AAA maintenance base Late 75 1.0
7 Sits works TAA maintenance base late 75 1.0
8 Construct AAA maintenance base Late 77 2.0
9 Construct TAA maintenance base Late 77 2.0
10 Enlarge car parks, roads and services ¥id 78 0.5
1 Erlargs aprons 1976 Mid 78 0.5
12 Enlarge aprons 1981 Mid 81 0.5
13 Site works TAA terminal (including apron) Late 83)

14 Site works AAA terminal (including apron) . Late 83) 4.5
15 Site works international terminal (incuding apron) Late 83)

16 Site works 02/20 runuay Late 83 3.5
17 Construct 02/20 runway End 84 1.75
18 Construct international terminal {including apron) Early 85 3.0
19 Construct AAA terminal (including apron) Early 85 3.0
20 Construct TAA terminal (including apron) Early 85 3.0
21 Site works primary services Mid 83 1.25
22 Expand aprons to 1995 requirement Late 90 1.0
23 Site works ground facilities End 82 2,75
24 Fuel facility including hydrants fid 85 1.79
25 Construct ground facilities Mid 84 2.5
26 Construct primary services Early 84 1.0
27 Equip ground facilities liid 85 2.0
28 Expand airlines maintenance area Fid 92 1.0
29 Expand terminals and aprons to 2000 requirement Mid 95 5.0
30 Siteworks and services general aviation facilities late 83 1.25
3 Construct general aviation facilities tarly 85 1.5
32 Maintain 04/22 runway and taxiways Mid 80 0.5
33 Enlarge car parks, roads and services Mid 82 1.0
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TABLE £.4 - BRISBANC AIRPORT DEVELOPMENT - TIMING FOR STRATEGY 4

Activity . Retivity Year Construction
Number Completed Time (yecrs)
1 Haintain 04/22 runway End T4 0.5
2 Siteworks and services AAA maintenance base lLate 75 1.0
3 Site works and services TAA maintenance base Late 79 1.0
4 Fuel facility including hydrants id 85 1.7
5 Fillets to 04/22 runway Late 75 1.0
6 Construct AAA maintenance base Late 77 2.0
7 Construct TAA maintenance base Late 77 2.0
8 Enlarge aprons ext. blg. area (1978) Mid 78 0.5
9 Enlarge car parts, roads and ext. area hiid 78 0.5
10 Expansion 1976 international terminal lfid &0 1.0
1 Maintain 04/22 and 13/31 runuays and 04/22 taxiways lid 80 0.5
12 lipgrade AAA terminal Mid 81 7.0
3 Uptrade TAA terminal #id 8t 6.0
14 Enlarge aprons ext. blg. arsa {1981) Mid 81 0.5
15 Enatarge car parks, roads and services ext. blg. area Mid 82 1.0
16 Site works ground facilities : ‘ End 82 6.5
17 Site works primary services (including road access) ~  Mid 83 1.25
13 Site works international terminal {including apron) Late 83)
19 Site works AMA terminal (including apron) Late 83) 4.5
20 Site works TAA terminal (including apron) Late 83)
21 Site works ard services general avration facilities (1ncluding apron) Late 83  1.25
22 Construction primary services (including access) Early 84 1.0
23 Site works for extension 04/22 rurway and additional taxiways Early 84 3.75
24 canstruct ground facilities Yid 34 7.5
25 Construct international terminal (including &pron) Early %5 3.9
26 Construct AAA terminal and apron Early 85 3.0
27 sonstruct TAA terminal and apron Farly 85 3.0
28 Construct 04/22 runway extension ard additional taxiwaye Cnd %4 1.25
29 aintain existing pavements (1985) Wid 85 0.5
30 Maintain existing pavements (1990) Mid 90 0.5
3 Construct general aviation facilities (including apron) Early 85 1.5
32 Equip ground facilities Mid 85 2.0
33 Expand aprons to 1995 requirement Late 90 1.0
34 Expand airlines maintenance area Mid 92 1.0
35 Exp. terms and apron to 2000 requirement Mid 95 5.0
36 liaintain existing pavements (1995) Mid 95 0.5
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TABLE E,5 - BRISBANE AIRPORY DEVELOPMENT -TIMING FOR STRATEGY 5

Activity Activit Year Construction
Number v Eompleted Time (years)
1 Maintain 04/22 runway End 74 0.5
2 Site works and service AAA maintenance base Mid 76 . 1.5
3 Site works and service TAA maintenance base Mid 76 1.5
4 Fuel facility including hydrants Mid 85 1.75
5 Fillets to 04/22 runway late 75 1.0
i Construct AAA maintenance base late 77 2.0
1 Construct TAA maintenance base Late 77 2.0
8 Enlarge aprons ext. big. area (1978) lid 78 0.5
9 Enlarge car parks, roads and service extension area tiid 73 0.5
10 Expansion 1976 international terminal liid 80 1.0
11 Maintain 04/22 and 13/31 runways and 04/22 taxiways Mid 80 0.5
12 Upgrade AAA terminal Mid 81 7.0
13 Upgrade TAA termihal iid 81 6.0
14 Enlarge aprons ext. blg. area (1981) Mid 81 0.5
19 Enlarge car parks and roads and service ext.blg. area Mid 82 1.0
16 Site works ground facilities End 82 2.5
17 Site works primary service (including road access) End 82 1.5
18 Site works international terminal (including apron) Late 83)

19 Site works AAA terminal (including apron) Late 83) 4.5
20 Site works TAA terminal (including apron) Late 83)

21 Site works and service general aviation facilities (including apron) Late 83 1.25
22 Construct primary services including road access lLate 84 1.5
23 Site works for extension 04/22 runway and additional taxiways Early 84 3.75
24 Construct ground faciiities . Mid 84 2.5
25 Construct international terminal (including apron) Early 89)

26 Construct AAA terminal and apron Early 89) 3.0
27 Construct TAA terminal and apron Early 83)

28 Construct 04/22 runway extension and additional taxiways End 84 1.25
29 NMaintain existing pavements (1985) Mid 89 0.5
30 Maintain existing pavements {(1990) Mid 90 0.5
31 Construct general aviation facilities (including apron) Early 85 1.5
32 Equip ground facilities Mid 85 2.0
33 Expand aprons to 1995 requirement Late 90 1.0
34 Expand airlines maintenance area : Mid 92 1.0
35 Expand terminals and apron to 2000 recuirement iid 95 5.0
36 Maintain existing pavements (1995) Mid 95 0.5
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STRATEGY 6
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TABLE £.6 - BRISBANE AIRPORT DEVELOPMENT - TINING FOR STRATEGY 6

Activity Ro*ivit Year Constriction

Humber iy Completed Time (years)

| Maintain 04/22 runway End 74 0.5

2 Site works and services AAA maintenaice base Late 74 1.0

3 Site works and services TAA maintenance base Late 75 1.0

4 Fuel facility including hydrents Early 76; Mid 84 1.25; 0.5

5 Fillets to 04/22 runway Early 75 1.0

6 Consteuct AAA maintenance base Late 77 2.0

7 Construct TAA maintenance base Late 77 2.0

8 Fnlarge aprons ext. blg, area (1978) Mid 78 0.5

9 Enlarge car parks, roads and service extension arza id 78 0.5

10 Expansion 1976 international terminal iiid 80 1.0

11 Yaiqtain 04/22 and 13/31 runways Mid 80 0.5

12 Upgrade AAA terminal

13 Upgrade TAA termina] 11id 73; Early 80; 1.0; 1.5;
Early 85 1.5

4 Enlarge aprons ext. blg. area (1989) Mid 85 0.5

15 cnlarge car parks, roads and service ext. blg. area Mid 85 1.0

15 Site works international terminal (including apron} Early 83 3.0

17 Site works AAA terminal (including apron) Late 76 3.0

15 Site works and sarvices gonsral aviation facilities (including apron) tate 83  1.25

19 Construct primary services {including road access) Early 78; Early 85 1.0; 1.0

20 Site works for extension 04/22 runway and additiona) taxiways End 79; End 83 2.0; 2.0

21 Construct ground facilities Late 77; Mid 84 1.0y 0,75

22 Construct international terminal {including apron) Early 85 2.0

23 Construct AAA terminal (including apron) Early 78; Early 85  1.5; 1.5

24 Construct 04/22 runway extension and additional taxiways End 79; End 84 0.79; 1.0

25 Maintain existing pavements (198?) Mid 85 0.5

26 Construct general aviation facilities (including apron) Early 80; Early 85  1.0; 1.0

27 Mid 78; End 84 0.5; 0.5

Equip ground facilities
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TABLE £.7 - BRISBANE AIRPORT DEVELOPHMENT = TINIKG FOR STRATEGY 7
Activity . Year Construction
Number hotivity Completed Time (years)
i Mzintain 04/22 runuay Snd 74 0.3
¢ Site wor«s ard services AAA maintenance Base Late 15 1.0
3 Site works and services TAA maintenance base Late 75 1.0
4 Fuel facility including hydrants Sarly 76; Early 85 1.25;0.5
5 Fillets to 0-/2¢ runvay late 79 1.0
B Construct AAA maintenance base Late 77 1.75
7 Construct TAA maintenance base Late 77 1.75
g Enlarge aprons ext. blg. area (1978) fid 7€ 0.5
9 Enlarge car parks, roads and service ext. area Mid 78 0.5
10 Fxpansion 1976 international terminal Mic 80 1.0
N Maintain 04/22 and 13/31 runways and 04/22 taxiways id 80 0.5
iz Upgrade TAL terminal Early 76; Farly 80;  1.0; 1.0;
Early 85; Early 90 i.0; 1.5
13 Enlarge aprons ext. Llg. area (1985) ) hiid 85 0.5
14 Falarge car parks, roads and service ext. blg. area. Hid 85 1.0
15 Site works intarnational terminal (including apron) Early 82 3.0
16 Site works AAA terminal (including apron) Early 77; Late 68 3.0; 3.0
17 S1te works and services general aviation facilities {including zpron) Farly 84 1,25
18 Construct primary services (including road access) Early 77; Early 85; 1.0; 1.0;
Early 90; 0.75
19 Sitemorks for extn. 04/22 runway and additicnal taxiways Farly 79; End 83; 2.0; 2.0;
 End 88 2.0
20 Construct ground facilities Late 75; Late 84; 1.0; 1.5
‘ Late 89 0.5
21 Construct international terminal (including apron) Early 85 3.0
22 Construct AAA terminal (including apron) Early 78; Early 85; 1.0; 1.5;
Early 90 1.5
23 Construct 04/22 runway extn. and additional taxiways End 79; Cnd 84; 0.75; 1.0;
End 89 1.0
24 Maintain existing pavements (1985) iid 85 0.5
25 Maintain existing pavements (1990) Mid 90 0.5
26 Construct general aviation facilities (including apron) Early 80; Early 85; 1.0; 1.0;
Early 90 0.5
27 Equip ground facilities Early 16; Mid 85; 0.25; 0.5;
Mid 30 0.5
28 Expand aprons to 1995 requirement Late 90 1.0
29 Expand airtines maintenance area Mid 92 1.0
30 Expand terminals and aprons to 2000 requirement Mid 95 5.0
31 Maintain existing pavements (1995) Mid 95 0.5
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Activity L. Year Construction

Number Activity Completed Time (yezrs)

1 Maintain 04/22 runway End 74 0.5

2 Site works and services AAA maintenance base Late 74 1.0

3 Site works and services TAA maintenance base Late 75 1.0

4 Fuel facility including hydrants Early 76; Early 85 1.25; 0.5

5 Fillets to 04/22 runway Late 75 1.0

6 Construct AAA maintenance base Late 77 2.0

1 Construct TAA maintenance base Late 77 2.0

8 Enlarge aprons ext, blg. area (1978) fiid 78 0.5

9 Enlarge car parks, roads and services extension area liid 78 0.5

10 Expansion 1976 international terminal Mid 80 1.0

11 Maintain 04/22 and 13/31 runways and 04/22 taxiways 11id 80 0.5

12 Upgrade TAA terminal Early 76; Early 80; 1.0; 1.0;
Early 85; Early 90  1.0; 1.5

13 Eniarge aprons ext. blg. area (1985) Mid 85 0.5

14 Enlarge car parks, roads and serv, ext. blg. area - Mid 85 1.0

15 Site works (including apron} Farly 82 3.0

16 Site works AM terminal (including apron) Early 77; Late 83 3.0; 3.0

17 Site works and serv. gen. .aviation facilities (including apron) Early 84 1.25

18 Construct primary service (including road access) Early 77; Early 85;  1.0; 1.0;
Early 90 0.5

19 Site works for extn, 04/22 runway and additional taxiways Early 79; Late 83;  2.0; 2.0;
End 88 2.0

20 Construct ground facilities Late 75; Late 84; 1.0; 1.5
Late 89 0.5

21 Construct international terminal (including apron) Larly 85 3.0

22 Construct AM terminal (including apron) Early 76; Early 85; 1.0; 1.5;
Early 90 1.5

23 Construct 04/22 runway extn. and additional taxiuays End 79; End 84 0.75; 1.25;
End 89 1.0

24 Maintain existing pavements (1985) Mid 85 0.5

25 Maintain existing pavements (1990) Mid 90 0.5

26 Construct general aviation facilities (including apron) Early 80; Early 85;  1.0; 1.0;
Early 90 0.5

27 Equip ground facilities Early 76; Mid 85; 0.25; 0.5;
Mid 90 0.5

28 Expand aprons to 1995 requirement Late 90 1.0

29 Expand airlines maintenance area fid 92 1.0

30 Exp. terminals and aprons to 2000 requirement Mid 95 5.0

Kl Maintain existing pavements (1995) Mid 95 0.5
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ANNEX F
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1985



ANNEX G
ACCESS COSTS
The access costs associated with the alternative

development strategies broposed for Brisbane Airport were

examined in detail by the Queensland Main Roads Department

(1)

results of these studies are the subject of two reports.

and the Department of Housing and Construction. The

The relative access costs for the alternative development
strategies were calculated using some of the base data
contained in these reports. This Annex summarises the

procedure adopted in estimating access costs for the

alternative development strategies.

G.1 TRIP GENERATION

The study area adopted for the airport access
study comprised the 90 zones defined for the Down River
Transportation Study.(z) This classification was modified
slightly so that Down River Zone 7 which contains the air-
port was disaggregated into five sub-zones comprising the
international terminal, the two domestic terminals and the

general aviation and maintenance areas.

The number of vehicle trips in the study area
was derived from the Down River Study 1981 Triptable and
the 1991 Triptable developed for the 1971 Brisbane Airport

(1) Queensland Main Roads Department, "Brisbane Airport
Development Strategy'K : A Report on Ground Access
Requirements for Brisbane Airport Development Under
Strategy 'K'" (August, 1974), and Australian Government
Department of Housing and Construction, "Brisbane
Airport Development -~ Surface Transport Consideration:
Report on Alternative Access Strategies for Brisbane
Domestic Airport to 19835 and Road Transport Implications
of Alternative Airport Development Strategies to 2000"
(December, 1974).

(2) Rankine and Hill, Down River Transportation Study,
Brisbane: Report on 1969 Data and Traffic Models (May,
1970), and Down River Transportation Study, Brisbane:
Report on Projections, Analyses and Plans (October,

1970) .
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(1)

Ground Access Study . A description of the method used
is contéiﬁed in the Queensland Main Roads Department's
Reporto(Z) The 24 hour airporf‘generated vehicle trip ends
assumed by the Queensland Main Roads Department in their
analysis was not consistent‘with the BTE forecasts of
passenger and aircraft movements. This difference does not
affect the overall results of the Queensland Main Roads
Department's deficiency analysis or the estimated road con-
struction requirements. It does however, slightly alter
the estimated relative daily vehicle kilometres associated
with the alternative development strategies. Therefore,
the estimates of daily vehicle kilometres in. the study area

were modified so that they were consistent with the fore-

casts used in this study.

Traffic generated by the airport was estimated
from the forecasts presentedkin Chapter 2 for foﬁr separate
airport activities: air passenger movement; emplojment in
airport activity; freight movement; and sightseeiﬁg, servicing,
etc. The estimatihg procedure was similar to that used for
the 1971 Brisbane Airport Ground Access Studyu(S) The
results for the years 1985 and 1991 are presented in Table
G.,1. The assumptions on wkich fhese estimates are based

are outlined below.

Air Passenger_ Movement

Studies of airport traffic generation conducted
by the University of Queensland in 1968 indicate that there
were approximately 0.85 one way passenger vehicle trips per
air passenger movement. Allowing for some improvement in
the use of public transport over time,4particularly in the
form of airline coaches, a figure of 0.8 one way passenger
vehicle trips was assumed to be associated with each air

passenger movement.

(1) Ground Trausport Subcommitteé, Brisbane Airport Advisory

Committee, "Brisbane Airport Ground Access: A Study of
the Ground Access Requirements for Brisbane to 1991"
(May, 1971).

(2) Queensland Main Roads Department, op. cit., pp.5-8.

(3) Ground Transport Subcommittee, Brisbane Airport Advisory
Committee, op. cit., pp.21-22.
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Employment in Airport Activities

One way vehicle trips per employee were estimated
from data contained in the 1971 Brisbane Airport Ground

Access Report.(1)

On the assumption that approximately 95
per cent of employees travel to the airport by motor vehicle
and that average car occupancy is 1.3 persons per vehicle,
the number of one way trips generated per employee was

estimated to be 0.73.

Freight Movement

Past experience at Brisbane Airport suggests that
five one way freight vehicle trips were associated with each
short ton of freight passing through the airport.(z)
Since no other data is available, this figure was adopted
for estimating vehicle trips associated with the movement

of freight at Brisbane Airport.

Airport Activity

The remaining vebicle trips to the airport are
associated with general airport activity such as sightseeing
and commercial vehicles servicing the airport. It has been
estimated that there were approximately - 500 one way trips
of this nature per day in 1971-. 3 The assumption that
such trips are proportional to aircraft movements implies
6.33 one way vehicle trips for each aircraft movement.
This ratio was adopted for estimating vehicle trips

associated with airport activity.

(1) Ibpid.
(2) Ibid., p.22.
(3) Ibid.
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TABLE G.1 ~ ESTIMATED 24 HOUR ONE WAY ATRPORT ASSOCTATED

VEHICLE TRIP ENDS, 1985 AND 1991

Airport Activity 1985 1991
Domestic passenger movement 11,171 15,578
International passenger movement 1,209 1,171
Employment in airport activity(a) 3,650 4,599
Freight movement ‘ 714 1,003
General airport activity ‘ - 2,031 2,588
TOTAL | | D 20,811 26,524

(a) It was aésuméd that there would be 5,000 airpbrt

employees in 1985 and 6,300 in 1991.

Source: Derived from the forecasts presented in Chapter
2 and the assumptions outlined in the text.



G.2 DEFICIENCY ANALYSIS

Deficiency analysis is used to indicate where road
capacity problems are likely to occur in the future and to
provide a base upon which to develop new systems which may
be required to alleviate such problems. The Queensland
Main Roads Department carried out a deficiency analysis
for the roads in the locality of the airport based on an
assumed 1975 network which did not include freeway access
to the airport area, and on anr assumed 1991 network which
incorporated the proposed Northern Freeway, the North-South
Freeway and an airport access road linking the airport to
the Northern Freeway. The results of this analysis are
contained in their report.(1 The analysis suggests that
there is little difference between the airport development
strategies with respect to their effect upon the surrounding
surface streets. Furthermore, irrespective of the airport
development strategy adcpted after 1985, the surrounding
road system will be severely overloaded by 1991. Therefore,
in all calculations it was assumed that the North-South
Freeway will be required by that date to meet the forecast
airport traffic demand and to ease congestion on Kingsford-

Smith Drive and Nudgee Road.

G.3 AIRPORT ACCESS

Six basic alternative alignments of the North-South
Freeway were considered in developing relative access cost
differences between the alternative development strategies.
These included alignments around or along the existing
secondary runway. The alternatives are described in detail
in the Queenstltand Main Roads Department's report.(g) To
combare the relative access costs associated with the
various strategies, an alignment which was designated

scheme 2a that locates the freeway around the north-western

(1) Queensland Main Roads Department, ops._cit., pp.10-11.
(2) Ibid., pp.15-20 and Figures 5, 6 and 7.
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TABLE G.2 - CAPITAL COSTS ASSOCIATED WITH PROVIDING ACCESS
FOR ALTERNATIVE DEVELOPMENT STRATEGIES(a)

($million)
Airport Access Right
Development Scheme Construction of Way Total
Strategy
1 3 16,8 L.6 21.4
2 16.8 4.6 21.4
3 3 116.8 h4.o 21.4
4 2a 16,0 6.0 22,0
5 2a 12.7 6.0 - 18.7
6 3 ‘ 10.2 h.6 14.8
-7 2a - 12.7 6.0 18.7
-8 2a : 13.3 6.0 19.3

(a) The estimated capital costs associated with providing
access for strategies 1 to 5 were provided by the
Queensland Main Roads Departuent. The estimated
capital costs for strategies 6 to 8 were derived from
these costs. 'All costs are expressed in June 1974
dollars.

Source: Queensland Main Roads Departwment "Brisbane Airport
Development Strategy 'K'. A Report on Ground
Access Requirements for Brisbane Airport
Development Under Strategy 'K'" (August 1974),
Table 4, p.23.
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end of the existing secondary runway, was taken as a
representative alignment should the existing runways still
be in operation in 1991. An alignment which was designated
scheme 3, that locates the freeway on the existing secondary
runway, was taken as a representative freeway alignment if
the existing runways are vacated by 1991. Access costs
to the alternative terminal lccations were based on these

two alignments.

G.4 EVALUATION PROCESS

In order to evaluate the relative access costs for
each development strategy, four categories of cost were
considered:

(i) capital costs;

(ii) roadway maintenance and drainage pumping costs;

(iii) vehicle operating costs including time costs;

(iv) non—-gquantifiable considerations.

G.4.1 Capital Costs

The capital costs associated with providing access
for the alternative strategies include right of way and con-
struction costs for the North-South Freeway and associated
interchange works in the section from the Brisbane River
to the Schulz Canal. Beyond these limits, freeway details
are common to all strategies. The capital costs also
included those road works to terminal areas and the associated
car parks not included in the capital costs for each strategy.
The capital costs refer to the periéd after 1985 and assume
opening of the North-South Freeway by 1991. Prior to 1985
access road costs are common to all proposals and have not

been considered.

Estimates of right of way and construction costs
are contained in Table G.2. The unit rates used to derive
these costs for strategies 1 to 35 are contained in the

(1)

for strategies 6 to 8 were derived from these rates.

Queensland Main Roads Department's Report. Cost estimates

(1) 1Ibid., Appendix A.
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TABLE G.3 - ESTIMATED DAILY VEHICLE KILOMETRES OF THE VARTIOUS

DEVELOPMENT STRATEGIES,

1985 AND 1991

. Daily Vehicle Kilometres

Strategy Scheme
Freeway Arterials
1985
1 3 - 2,014,397
2 3 - 2,014,397
3 3 - 29011“'1397
in 2a - 1,904,606
5 Ra - 2,003, 04k
6 3 - 1,937,480
7 2a - 1,934,338
8 2a - 13927,267
1991
1 3 1,779,713 1,463,791
2 3 1,779,713 1,463,791
3 3 1,779,713 1,463,791
4 2a 1,579,511 1,522,815
5 2a 1,468,779 1, 744,805
6 3 1,779,715 1,463,791
7 2a 1,452,737 1,706,982
8 2a ‘ 1,496,152 1,644,502
Source: Derived from data provided by the Queensland

Main Roads Department.

TABLE G.4 — VEHICLE OPERATTING COSTS FOR ARTERIAL AND FREEWAY
ROAD TYPES

(cents per kilometre)

Vehicle Type Running Capital Accident Time Total

Arterial Roads

Cars 2.33 = 1.06 2.99 6.38
Light trucks 4.29 0.50 1.06 4.97 10.82
Rigid trucks 7.30 1.12 1. 06 6.22 15.70
Semi-trailers 8.70 = 2.24 1.06 6.06 18.06
Freeways

Cars ‘ 2.42 - 0.66 1.96 5.02
Light trucks 4.34 0.30 0.66 3.24 8.54
Rigid trucks 7.60 0.67 - 0.66 4,03 12.96
Semi-~trailers 8.60 1.34 0.66 3.93 14.53
Source: Queensland Main Roads Department, "Brisbane

>

Ajrport Development Strategy 'K': A Report on
Ground Access Requirements for Brisbane Airport
Under Strategy 'K'" (August 1974), Appendix B.
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G.h.2 Vehicle Operating Costs

Annual vehicle operating costs were calculated for
two specific years: 1985 assuming no North-South Freeway;
and 1991 assuming that the North-South Freeway is in
operation. The derivation of these vebicle operating
costs for the period 1985-1990 and 1991-2000 are outlined
below. Vehicle operating costs for the period 1975-1985
were not calculated since these costs are similar for all

strategies.

Average weekday vehicle kilometres of travel by
freeway and arterial road types were derived from traffic
assignments to those portions of the Down River Study
network sensitive to the various development strategies.
The estimates for 1985 and 1991 are contained in Table G.3.
Tt should be noted that the totals only refer to the
network analysed and are for comparative purposes only.
Annual vehicle kilometres were calculated on the assumption
that 300 working days are equivalent to one year's traffic

within the study area.

Vehicle operating costs per kilometre for freeway
and arterial road types for different categories of
vehicles were assessed according to procedures derived by
the Commonwealth Bureau of Roads. The assumed running,
capital, accident and time costs per kilometre by type of
vehicle for arterial and freeway road types are outlined

in Table G.4e
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The vehicle operating costs per kilometre
presented in Table G.t were calculated using the following

assumptions:
(i)  Vehicle speeds (kilometres per hour)

Vehicle Type Arterial Roads Freeways

Cars, light trucks - 48 an

Rigid trucks,
semi~trailers

39 60

(ii) Capital costs were based on the values used in
the Brisbane Central Freeway Review 1969,
updated on the assumption that costs per
vehicle kilometre have méved in sympathy with

Consumer Price Index Movements.

{(iii) Time costs (per véhicle hour)

Private car - $0.48
Business car - $5.32
Light truck -~ $2.40
Rigid truck -  $2.40
Semi-trailer - $2.34

(iv) Vehicle composition in the study area was
obtained from ground counts carried out by
Queensland Main Roads Department. The assumed

composition was:

Cars - 68 per cent
Light trucks - 14 per cent
Rigid trucks - 14 per cent
Semi-trailers~ 4 per cent

Growth in vehicle kilometres of travel was assumed
to be equal to 5.5 per cent per annum, the estimated growth
in trip ends in the study area. This allows for a 4 per
cent growth in vehicle kilometres in the area generally,
obtained from Down River Study estimates, weighted to
account for airport traffic growth of approximately 10.5
per cent per annum. It was assumed that Brisbane Airport
will account for 22.6 per cent of traffic generation im

the study area in 1991.



Annual 1985 operating costs without the North-
Soufh Freeway in operation and arnual 1991 operating costs
with the North-South Freeway in operation are shown in
Table G.5, From these costs, and the assumed rate of
growth in traffic, differential operating costs for the
periods 1985-1990 and 1991-2000 were calculated. The net
present value of these differentials, at discount rates

of 7 ard 10 per cent, are shown in Tables G.6 and G, 7

G.4.3 Non-Quantifiable Considerations

Non-quantifiable considerationé of alternative
access proposals for Brisbane Aiport include compatibility
with the proposed Gateway Bridge and surface streets,
possible effects upon road traffic operations, impacts
upon existing and future land uses and social and environ-
mental factors. A detajiled discussion of these aspects is

contained in the Queensland Main RoadsDepartment's Report.

G.5 EVALUATION RESULTS

A summary of the disccunted differential access
costs for discount rates of 7 and 10 per cent are contained
in Tables G.8 and G. 9 respectively. The discounted
capital costs are based upon the staging of construction

proposed by the Queensland Main RoadsDepartment. The

discounted costs shown in Tables G.8 and G.9 are calculated

relative to the respective costs for strategy 1. Negative

values indicate cost savings relative to strategy 1.

(1) Ibid., pp.35-39.

1)



TABLE G. 5 - ANNUAL VEHICLE OPERATING COSTS FOR ALTERNATIVE DEVELOPMENT STRATEGIES, 1985 AND 1991

($ million)

Strategy
Cost Category ; 5 5 N : 5
1985
Operating Cost (net of time) 29.77 29,77 29.77 28.14 29.58 28.63 28.58 - 28,48
Time Cost ; ‘
Private car (a) 3.27 3.27 3.27 3.09 3.25 3.14 F.14 3.13
Business car 9.05 9.05 9.05 8.58 9.00 8.71 8.69 8.66
Light truck 4.20 4.20 4,20 3,97 4.18 L.4o 4.0k 4,02
Rigid truck 5,25 5.25 5.25 4,97 5,22 5.05 5.05 5.03
Semi~trailer 1.46 1.46 1.46 1.38 1.46 1541 1.41 1.40
Total Annual Operating Cost 53.00 53,00 53,00  50.14 52.69 51.34 50.91 50.72
1991
Operating Cost (et of time)  L45.67 45,67 L5.67 L4738k L5 62 45.67  44.85 44,51
Time Cost '
Private car (a) L. 26 4,26 4,26 .14 4,38 4.26 4,30 L4.25
Busincss car 11.79 11,79 11.79 11.47 12.15 11.79 12.35 11.77
Light truck 5,48 5.48 5.48 5.25 5.64 5.48 5,34 5.47
Rigid truck 6.83 6.83 6.83 6.65 7.04L 6.83 6.91 6.82
Semi-trailer 1.90 1.90 1.90 7 1.85 1.96 1.90 1.92 1.90
Total Annual Operating Cost 75.93 75.93 75.93 73.20 76.79 75.93 75.67 74,72

(a) Calculated assuming that 20 per cent of car use is for business purposes.

Source:

Derived from data provided by the Queensland Main Roads Department.
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TABLE G.6 — NET PRESENT VALUE OF VEHICLE OPERATING COSTS FOR ALTERNATIVE DEVELOPMENT STRATEGILES:

7 AND 10 PER CENT DISCOUNT RATES, 1985-1990
{$million)
Cost Category Strategy
1 2 3 4 5 6 7 8

) 7 per cent discount rate
Operating Cost (net of time) 81.93 81,93 81.93 77 .46 81,41 78.80 78,67  78.39
Time Cost

Private car 8.99 8.99 8.99 8,50 8.94 8,65 8.64 8.60

Business car 24.92 2h.92 24.92 23,61 24 .77 23.97 23.93 273.84

Light truck 11.57 11.57 11.57 10.94 11.51 11.13 11,11 11.07

Rigid truck 1th.oby 14,47 14,47 13.68 1h.38 13.91 13.89 13.84

Semi~trajiler .03 4,013 4.03 3.81 .01 3.87 3.87 3.86
Total 145,91 1Th5.91 1h5.91 138 .00 145.02 140.33 140.11  136.90
Differential (relative tao,. . . B _ Py

tratogy 1)(d) 0 0 0 ~7.91 -0.89 5.58 5,80 6.3
10 per cent discount rate

Operating Cost (net of time) 56.53 56,53 56.53 53.45 56.18 54,37 54,29 54.09
Time Cost

Private car 6.21 6,21 6.21 5.87 6.17 5.97 5.96 5.94

Business car 17.19 17.19 1719 16.29 17.10 16,54 16.51 16.54

Light truck 7.98 7.98 7.98 7655 79U 7.68 7.67 7 .64

Rigid truck 9.98 9.98 9,98 9.u4 9.92 9.60 9.58 9.55

Sewi~lrailer 2.78 2.78 2,78 2.63 2.77 2.67 2.67 2.66
Total 100.67 100.67 100,67 95.23 100.08 96.83 96.68 96.133
Differential (relative to,

strategy 1)(&) 0 0 0 —5. 4 ~0.59 -3.84 -3.99 =34

(a) A negative sign indicates a lower cost than strategy 1.
Source: Derived from Table G.6 assuming that growth in vebkicle kilometres is 5.5 per cent per annum.

=
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TABLE G.,7 - NET PRESENT VALUE OF VEHICLE OPERATING COSTS FOR _ALTERNATIVE DEVELOPMENT STRATEGIES:

7 AND 10 PER CENT DISCOUNT RATES, 1991-2000
($million)
Cost Category Strategy
- 1 2 3 4 5 6 7 8
7 per cent discount rate
Operating cost {(net of time) 135.80 135.80 135.80 130.35 135.66 135.80  133.35 132.35
Time Cost '
Private car 12.65 12,65 12,65 12.31 13.04  12.65 12.80 12.63
Business car 35,07 35.07 35.07 34,11 36.11 35.07 35.47 35.01
Light truck 16.28 16.28 16.28 15.61 16.77 16.28 16.47 16.26
Rigid truck 20.31 20.31 20.31 19.76 20.92 20.31 20.55 20.18
Semi-trailer 5.66 5.66 - 5,66 5,51 - 5.83 - 5,66 5.72 5.65
Total ' 225,77 225.77 225.77 217.65 228.33 225.77 224.36 222.18
Differential (relative to ' ' ‘ G
strategy 1)(2) 0- 0 0 ~8.12  _ +2.56 0 —1.41 -3.59 ©
. I
7 10 per cent discount rate 7 : )
Operating cost (net of time) 75.42 75.42 75.42 72.39 75.35 75.42 74 .06 73.50
Time Cost
Private car 7.03 7.03 7.03 6.84 7.24 7.03 7.11 7.02
Business car 19.48 19.48 19.48 18.94 20.06 19.48 19.70 19.44
Light truck 9.0k 9.04 9.04 8.67 9.31 9,04 9.15 9.03
Rigid truck 11.28 11.28 11,28 9.93 11.62 11.28 1141 11.27
Semi-trailer Jo1h 3.14 3.14 3.06 3.24 3.14 3.18 3.14
Total 125039 125.39 125,39 119.83 126.81 125.39 124.61 123.40
Differential (relative to(a)
strategy 1) 0 0 0 ~5.56  +1.42 0 -0.78  ~1.99

(a) A positive sign indicates a higher and a negative sign indicates a lower cost than strategy 1.

Source: Derived from Table G.6 assuming that the growth in vehicle kilometres is 5.5 per cent

per annum,



TABLE G.£ - DISCOUNTED DIFFERENTIAL ACCESS COSTS FOR ALTERNATIVE DEVELOPMENT STRATEGIES:
7 PER CENT DISCOUNT RATE, 1975-2000

($miliion)
Discounted Discounted Discounted Differential Operating Cost Relative Total
Construction Maintenance to Strategy 1 Discounted
and Land and Cost
Stra A - ’ - 991-2
trategy Scheme Acgquisition Pumping R q}?gs 1990 R 1%%1 §OOO Total Relative to
Cost Cost perating perating Strategy 1
cost Time cost Time
(net of Cost (net of Cost
time cost) time cost)
1, 2
[0}
and 3 3 0 0 0] 0 0 0 0,
L 2a +0.01 ~0,0kh b by -3 bl -5.45 -2.67 -16.03 -16,06
!
5 2a -0.77 -0.05 -0.52 ~0.37 -0.14 +2,70 + 1.67 + 0.85 _
] ) . U
6 3 -1.23 ~0.08 -3.13 2,45 0 0 - 5.58 - 6.89 =
i 2a +0.93 ~0.04 -3.26 —2.54 —2.h5 +1.06 - 7,19 - 6.30 !
8 2a +1.16 -0.02 -3.54 -2.77 -3.45 -0.14 - 9.90 - 8,76
NOTE: A positive'sign indicates a higher and a negative sign indicates a lower cost than strategy 1.

Source: Derived from Tables G.2, G.3, G.7 and G.8.



TABLE G.9 - DISCOUNTED DIFFERENTIAL ACCESS COSTS FOR ALTERNATIVE DEVELOPMENT STRATEGIES:
10 PER_CENT DISCOUNT RATE, 1975-2000

- 25 -

($million)
Discounted Discounted Discounted Differential Operating Cost Relative Total
Construction Maintenance to Strategy 1 Discounted
S S i : C
trategy Scheme and Land ard 1985-1990 1991-2000 Total ost
Acquisition Pumping Cost - - Relative to
Cost Operating ~ Operating Strat 1
Cost (net Time Cost (net Time cey
of time Cost of time Cost
cost) cost)
1, 2 .
and 3 3 0 . 0 ¢} 0 0 0 o] 0
4 2a ~0.07 -0.02 -3,08 -2.36 ~3.03 -2.53 -=11.00 -11.09
5 2a -0.93 -0.03 -0.35 -0.24 ~-0.08 +1.50 + 0.83 - 0.13
6 3 -0.75 -0.05 -2.16 -1.68 0 0 - 3,84 - 4.64
7 2a +0.76 -0.02 -2.24 -1.75 -1.36 +0.58 = 4.77 - 4,03
8 2a +0.89 -0.01 -2, U4k -1.90 ~1.92 -0.07 - 6.33 - 5.45
NOTE: A positive sign indicates a higher and a'negative sign indicates a lower cost than
strategy 1. ‘ ’

Source: Derived from Tables G.2, G.3, G.7 and G.8,
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