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FOREWORD 

Because air traffic is gro77ing rapidly, it  is 

necessary to s m k e  periodic  decisicns on the develoiment 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. ErLvironmental issues , ?articularly noise, are 
significant in the evaluatior,. In the case of Brisballe, 
it ha,s beez possible to set an  upper lixit to the va?_ue of 

noise nuisance sa that  a  clear  conclusion could be reached. 

The report  is  the w o r k  of the: Economic  Evaluation 

Branch of the BTE, ur,Ler the direction G ?  G.K.R. R e j d .  

The s t L : a j  :\;as carried out by L.J. SLav:, wlih forecasting 

assistance f r o m  G.R. Carr. In preparing this report, the 

BTE acknowledges the  considerable  assistance  received from 

the G r o u n d  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, 

Car-berra, A.C.T. 

July, 1975 
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This report  presents the results of ar; economic 

comparison of alternative  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, 
runwa5- capacity,  space for expansion of terminals and  aprons, 

noise  in adjacent  suburban areas  azd 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  complex  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 rL1ovements in order to estimate what facilities will 

be required and what should be The timing of their 

construction for the various 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 Tiere then 

discounted to a coLzmon base year, 

The least  costly  alternatives are those that 

retain the existing runway conq~lex in  use as long as 

possible, The mox-ement forecasts  suggest that the existing 

runwa:,, complex will provide adequate capacity until about 

2010, given restriction of general  aviation aircraf-c moTre- 

rnents 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 S 1 8 m  less 

t5arL that of pl-.oviding a new airport by 1985. In addition, 
retention of the existing  runways alloh-s developnent options 
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to remain  open should the demand for  air  travel, aircraft 

technology, o r  operational techniques vary from the 

assmptions 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 $ 1 8 ~ 1  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 Sound of discounted cost for 

noise disamenity is $2m.  

In sumxazy,  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 . IXTRODUCTIOK 

1 .l O R I G I X  O F  THE STUDY 

I n  September, 1973,  the  Mini5ter  f o r  Transport ,  

the  HonoLrable C , K .  Jones ,   d i rec ted   the  BTE t o  i n v e s t i g a t e  

and r epor t  upon the  redevelopment o f  Brisbane A i r p o r t ,  

The terms o f  reference  were: 

t h e   l i k e l y   f u t u r e   c i v i l   a v i a t i o n  

requirements o f  the  Floreton  Region 

the   ex ten t  t o  which these  requirements 

should  be met by 

(a )  fur ther   expansion o f  the   p resent  s i t e  

(b)   the   p rovis ion  o f  a second o r  

a l t e r n a t i l - e   a i r p o r t  

t he   appropr i a t e   cha rac t e r i s t i c s  o f  a i r p o r t  

f a c i l i t i e s  and the  t iming o f  new cons t ruc t ion  

I n  examining  these  matters,   the BTE was asked t o  

t ake   fu l l   a ccoun t  of the   opera t ing   requi rements   for   a i r -  

c r a f t ,   n o i s e   n u i s a n c e ,  and e f f e c t s  upon ground t r anspor t .  

1 .2 PREVIOUS REVIEW O F  BRISBAXE AIRPORT 

In   February ,  1971,  a j o i n t  comniittee cons i s t ing  

of representa t ives  o f  the   Aus t ra l ian  Government, t h e   S t a t e  

o f  Queensland and the  Brisbane  City  Council ,  was formed t o  

study and r epor t  upon the  development o f  a i r p o r t   f a c i l i t i e s  

t o  serve  the C i t y  of Br i sbane ,   I t s   t e rms  o f  refmerence 

were t o  r e v i s e  2nd update  the  requiremects o f  Brisbane 

A i r p o r t ,  t o  ensure  that   the  a i r p o r t  continued t o  operate 

without  causing undue noise   nu isance   in   ex is t ing   u rban  

a r e a s ,  and t o  ensure   tha t   the  dev-elopment. o f  o ther   than 

exis t ing  urban  areas   rexained  compat ible   with  a i rcraf t  

operat ions e 
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After a first stage  screening of  nine basic 

alternatives, ( l )  which  with variations on the basic  concepts 

resulted in seventeen  separate  analyses, the Advisory 

Co.%ittee subjected three basic  concepts to more  detailed 

study : 

P - within the existing  boundaries 
Q - astride the northern boundary 
R - still further .to the nor.th. 

With varia%ions on these basic concepts,  eleven 

alternatives were compsred 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,  drainage and road  access  works, 

and it: 

D 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  me%ropolitan area; 

. reduced  aircraft noise nuisance to the city arid 

clos,ely settled residential areas; 

. eased the  height  limitations on the central  city 

and Spring  Hill  areas; 

e could be integrated with existing  airport 

facilities  during its development. 

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 areao 

Commonwealth of Australia,  State o f  Queensland, and City 
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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, a-rcraft and car 

parking in the new building area; c 

(iii) the balance of the terminal area; a d  

(iv) the cross  runwaJ-e 

The proposed layout  of concept QC is  shown in 
Annex  A,  The proposed  timing for the completion of the 

first stage (i, ii and iv above) of this facility was tl:e 

end of  the 1979 and (iii) above  by 1985. Land acquisition 

commenced in August 1974. 

The Coonlbs' task force report of June , 15'73 
referred to the proposed  redevelopment of Brisbane 

Airport") and. questioned the validity of the traffic 

forecasts on  which the  arguments for development Ts-ere based, 

It suggested that the growth of  passenger traffic and hence 

aj~rcraft 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  including ( 2 )  

(1 ) Report of the Task  Force appointed by the Prime Minister 
the Honourable E.G. Whitlam, QC, MP, RevieT\- of the 
Continuing  Expenditure  Policies o f  the PreTTious 
Government (Canberra: AGPS, June, 19731 Item 41, 
pp. 149-1 51. 

(2) U,, pp. 150-1 31 
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Defer the project for a specified period. 

Decide on the timing of the project on 

receipt of the report of the Goyernment’s 

Urban and Regional Development  Committee, 

which hacl been asked to give further 

consiceration to the proposal. 

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, and  airway  facilities (e.g. by 

transferring  general  aviation  operations 

elsewhere), 

A s  a concomitant of  this course of action, 

commission a detailed cost-benefit analysis 

of the nature and standard, sequences, 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 AIRPORT 

Following the CoombD S Report, the Minister for 

Transport  directed the BTE to investigate and report on th.e 

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 t o  the 

year 2000-01 ; 

(ii) the use o f  these  forecasts to estimate the 

scale of future airport requirements 

including runway, apron  and terminal capacity 

at speci€ic dates; 

(iii) formulation  of alternative  strategies for 

meeting  those  requirements,  including the 

sequence  and  timing of individual develop- 

ments within tl1os.e strategies ; 

(iv) comparison' of ascertainable costs an6 other 

consequences of each  strategy, This 

comparison  included land costs, airport 

construction  and operating costs, airport 

user  costs, airporz access costs, and the 

impa.ct of aircraft noise nuisance and 

building  height  restrictions  along the 

approach  paths of the  existing or p~oposed 

runways,  The implications of each strategy 

f o r  the long-term development of Brisbane 

AirIJort were also considered; 

( v )  consideration of ot,her alternatives for 

coping with future demand (i.e. changes in 

operat.iona1 or pricing policies). 

1 . 3 0 1  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 raith 

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 thc 

Department of Transport that industrial  relations, 

passenger  comfort and airport  security  made it necessary 

to have a new terminal no later  than qummer 1975/76. The 

BTE issued the in-terim 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 consi.der- 

ation'to  four alternatives f o r  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 QC 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, AIRCRAFT .SS4 PLSSENGER XOVEMENT FORECAS'TS 

FOR BRISB-EYE AIRPORT: 1975-76 T O  2000-01 

2 D 1 INTRODUCTION 

Five classes of traffic are considered in this 
chapter: internaiional  scheduled airline services; 

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 mox-ement forecasts have  been 

developed by the BTE. ( l )  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, X more  detailed coverage 
of the techniques  and  qualifications is contained in Annex 

2.2 DOMESTIC .&&Q PAPUA  NEW GUISE-% NOVEMENT FORECdSTS 

2 2 D 1 Passenger Novement For,ecas  ts 

Several  techniques can  be used to forecast  the 

level of passenger  movements at a particular airport. 

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 

(2) 

to trend extrapolation and aggregate econometric analyses v 

( 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 
Airport,  Papers and Proceedings (London: mfS0, 1970) ,  
Vol. VII, Chapter 4 .  



- 8 -  

The  final forecast was checked for consistency with over- 
seas  studies and other  Australian  experience, 

Forecasts based on extrapolEttion of trend curves 

fitted to his-i;orical statistics need to be modified by 

judgements concerning the future impact of economic and 

other forces. F o r  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 Australiar, 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  foz  Sydney, Melbourne,  Brisbane 

and Canberra was a l s o  examined, Sydney, Melbourne  axd 

Brisbane  showed  similar  growth in domestic  air  travel, with 

Brisbane having the highest  absolute level of movements 

per capita of the th:-ee, Canberra, the nationPS capital, 

on the other hand,  had a lover rate of growth  but  higher 

absolute  levels of movements per capita  than those other 

capital  city  airports  over the same period. The higher 

level o f  pa.ssenger movements per capita can  be attributed 

to Canberra's unique  characteristics,  Accordingly, move- 

ments per capita  at  Canberra  were  considered to be  an  upper 

bound to movements at other capital. city aj-rports. The 
results from two trend forecasts o€ revenue-passenger 

movements at  Canberra  Airport  confirmed that the econometric 

forecasts for Brisbane  Airport  were within this bound. 



- 9 -  

Finally, a review of overseas studies  that have 

been  madeof air travel demanc indic-ated that the aggregate 

income elasticity of demand of i 2.11 generated by the 

econometric model was  within the range of estimates reported 

in those studies, 

Route Stratification and Fox-ecasr  ResQlts: Further 

refinement of the forecasts  discussed  above was required to 

take account of the different mends from route to route. 

Four groups of  routes  were delineated; the projections for 

these are sholin in  Table 2.1 D 

2,2,2 Aircraft  Novement  Forecasts 

In developing  aircraft movement forecasts f r o m  

passenger  movement forecasts, several  factors liere 

considered: aircraft  type , minimum  daily  frequency and 
average  load factors,  by route a n c i  over time,  Expected 

developments in the size of operators' fleets were  used  as 

a cZeck upon the projected fleet required to service 

passenger movements. 

The forecasts  presented in Table 2,2 were based 

upon a nedium r&te of introduction of large aircraft r\-ith 

a medium frequency of service on rou.l:es through  Brisbane, 

The approach is amplified in Annex C, For the puryoses of' 

this stady, it was assumed that there will  be  no chFnge in 

route  structure  during the period, The forecasts  presented 

in Table 2.2 niust be read with this qualification in mind, 

2.3 FORECASTS OF OTHER DEMANDS 

Projections of military,  commuter, non-scheduled 

and international  movements  excluding those to Papua  Kew 

Guinea  were  prephred by the then Department. of  Civil 

Aviation in December 1972. International and cozxmter 

passenger  and eircreft movements are shown in Tables 2 , 3  and 

2.4 respectively;  non-scheduled  and  military  aircraft 
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TABLE 2 , l  - ANNUAL  DOMESTIC AND PAPUA NEW  GUINEA  SCHEDULED 
AIRLINE  PASSENGER  MOVEMENT  FORECASTS  FOR 

BRISBANE  AIRPORT BY ROUTE 
( 1000)  

Domestic (a) Papua 
Year  New Total 

South  North  West  Guinea 

1975-76  1,460.7 821 .l 27.0  142.1  2,450.9 
1980-81 2,201 D 6 1 ,229 .2  36.8 201.8  3 ,669,4 
1 985-86 3 , 235 D 8 - 1 , 7 9 7 ~ 6  4 8 , 3  284,4  5 ,366.1 
1990-91 4,531  .h 2 ,300.9 52 .3  380 .7   7 ,465 .3  
2000-01 8 ,769 .4  4,784.6 71.4 657.0  14,282.4 

~~~ ~ ~~ 

(a) Domestic  routes  are  defined as f o l l o w s :  South-inter- 
state  routes betweer. Brisbane and southern  centres; 
North-Brisbane-Mt  Isa-Darwin, am3 Brisbane-Cairns 
routes;  West-intrastate  routes  between  Brisbane and 
western ports. 

TABLE 2.2 - ANNUAL  DOMESTIC  AND  PAPUA NEW E N E A  AIRCRAFT 

MOVEMENT  FORECASTS  FOR  BRISBANE  AIRPORT BY 
ROUTE( a ) 

Domestic ( b )  Papua 
Fear  New  To tal 

South  North  West  Guinea 
~~ 

1975-76  16,372 14,70Lc 1 ,668   1 ,460   34 ,204  
1980-81  18,980 20 , 858  1 ,668   2 ,086   43 ,592  
1985-86  20,440  25,132  1 ,876  2 ,190  49,638 
1990-91 26 ,280  31 ,702 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 
o f f  0 

(b) Domestic  routes are defined  as f o l l o k t s :  South-inter- 
state  rou5es  between  Brisbane and southern  centres; 
North-Brisbane-Mt  Isa-Darwin, and Brisbane-Cairns 
routes;  West-intrastate  routes  between  Brisbane and 
western ports. 
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movements appear   in   Table  2,5. 

2.4 COFIP.kRISON OF PISSZSGER .2TT XIRCR4FT MO’JEMENT FOREC-ASTS 

The a i r c r a f t  anc: passenger movement fo recas t s  by- 

t ra f f ic   c lass   a re   b rought   togecher  in Tables 2 ,6  ancI 3 , 7 ,  

An izp0rta- t   zspect  f o r  fu tu re   a i r7o i - t   p l ann ing   i s   t he  

pro jec ted   increas ing   propor t ion  of xon-scheduled  a i rcraf t  

movements, The forecas ts   ind ica te   tha t   the   percentage  of 

non-scheduled t o  t o t a l   a i r c r a f t  movements w i l l  increase  

from L12 p e r  c e n t   i n  1975-76 to ?J per   cen t   i n  2000-01. I f  

t h i s  growth i n   a i r c r a f t  movements by t r a f f i c   c l a s s  >:ere t o  

be   rea l i sed ,   the  m a j o r  cont r ibu t ing  f a c t o r  to f u t u r e  runway 

congestion rrould be non-scheduled  a i rcraf t  movements. 



International  Airline 
Year Commuter 

Trans-Tasman Other  Total 

1975-76  62 2 8  90  9 
1980-81 1 00 45   145   13  
1985-86 160  70 2 30 1 7  
1990-91 280 120 400 23 
2000-01 854 353 1 , 2 0 7  'l 2 

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

TABLE 2.4 - ANNUAL  INTERNATIONAL AND COMMUTER  AIRCRAFT 
MOVEMENT  FORECASTS  FOR BRISBANE - - 

International  Airline 
Year Commuter 

Trans-Tasman Other Total 

1975-76 
1980-81 
1985-86 
1990-91 
2000-01 

(a) The forecasts to the year 1990-91 were made by the 
then  Department of Civil Aviation, December 1972. 
Forecasts f o r  the year 2000-01 were made by 
extrapolation. 
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TABLE 2.5 - ANNUAL NON-SCHEDULED .UJ M I L I T A R Y  AlRCR-WT 

MOVEMENT FORECASTS FOR BRISBANE  AIRPORT'  
a 

Year  Non-ScheduledAircraft  Military  Aircraft 
( i nc lud ing   gene ra l   av i a t ion )  

30 900 
42,800 

55,400 
71 ,400 

118,600 

2,700 

3 ,600  
4,600 
5,800 

9,300 

( a )  The f o r e c a s t s   t o   t h e  y e a r  1990-91 were made by t he  
then Department o f  Civil   . ix-iation, December 1972. 
Forecas ts  f o r  the   year  2000-01 were made by 
ex t rapola t ion .  
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CHAPTER 3 . CTRREXT CAPACITY 2 V D  FUTURE REQUIREIIEXTS 

The m o s t  appropr ia te  del7elopment s t r a t e g y   f o r  

Brisbane  Airport   carnot be ident i f ied   wi thout   re fe rence  t o  

t h e   e x i s t i n g   a i r p o i - t   f a c i l i t i e s  and future   requirements ,  

Accordingly, a b r i e f   d e s c r i p t i o n  of t h e   e x i s t i n g   f a c i l i t i e s  

ar,d t h e i r  adequacy i n   r e l a t i o n  t o  f u t u r e  demmcl f o l l o w s .  

The main  runway (04/32) runs  north-east  and south- 

west ,  i s  2,365  metres  long  and i s  capable of  handling 

commercial a i r c r a f t  up t o  B747 s i z e ,  However,  runway 

length  imposes  payload  penalt ies on long   range   f l igh ts .  

3 D 1 .2 Second-ary Runway 

The secondary runway (1 3/91 ) runs  north-west and 

south-eas t ,  i s  1,530 metres long and is capable o f  handling 

a i r c r a f t  up t o  F27 (Fokker  Friendship)  size.  

3 l D 3 Capacity 

The capac i ty  of a runway system i s  determined by 

a  number o f  f a c t o r s  which  include a i r   t r a f f i c   c o n t r o l  and 

naviga t iona l   sys tems,   a i rc raf t   per formance   charac te r i s t ics ,  

approach/departure  procedures and runway- and  taxiway con- 

f i g u r a t i o n s ,  The psac t i ca l   capac i ty  of  the  main  runway i s  

currently-  assessed t o  be  app:-oximately 156,000 a i r c r a f t  

movements pe r  annum. The  main  and secondary r u n w a y  con- 

f igu ra t ion   i nc rease   t h i s   capac i ty   fo r   t he   a i rpo r t  as a whole 

to approxinately 165,000 a i r c r a f t  movements per  annum. 
The inc rease   i n   capac i ty  i s  onl!- small because o f  t h e   a i r -  

c r a f t   l i m i t a t i o n s  imposed  by  the  secondary runway. 

( 2 )  
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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 projected aircraft  movements to approximately 1995. 
However, various  levels of constraint upon aircraft movements 

in some traffic classes  at  Brisbane  Airport would ensure that 

the capacity of the existing  runways was adequate for a 

further 10 to 15 years. 

AVIATION A I  

Year Reduction  Required 

1995 
2000 

2005 

(percent) 

0 

50 
80 

201 0 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 rnovementsrepresent 90 per cent of 
all non-scheduled movements. 

The projections of aircraft  movements at Brisbane 
Airport  presented in Chapter 2 indicated that, without 

constraint, 55 per cent of total aircraft movements will  be 
made by non-scheduled aircraft by the year 2000. Approx- 

imately 90 per cent of these movements is expected to be 
made by general  aviation a-ircraft, Constraining these 

movements to lower levels would enable the existing  runways 

to  accommodate  scheduled traffic after 1995. The expected 

level of constraint  required in various years to keep the 

existing  runways  at  capacity are presented in  Table 3.1. 
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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 INTE~ATIONAL TERMINAL, c.kP.xI'ry 

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 I1 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 2kO arriving  passengers at 20 minute intervals and 

simultaneously 2kO departing  passengers  at 20 minute 

intervals 

The building  should pro\-ide an acceptab'le lex-e1 

of passenger comfort into the early 1980s when f u r t h e r  

extension may  be necessary, The initial apron  area is 

designed to meet the 1980 forecast  requirement ar-d  car: be 
readily extended to provide for the 1985 forecast 
requiretzent, 

Possible  expansion of the facilities to meet the 

1985 requirements riould need to comqence in I980 and the 
Department of Housing and Construction has provided a cost 
assessment of $1 .Om at 1974 prices for the work ,  

3 3 DOMESTIC TERK1S.a CAPACITY 

The presert  locations of the domestic  terminals, 

hangers  and  other  facilities are shown in Annex B. 

The existing  domestic  zerminals will require 

improvements to cope r\-ith the iricreasing passenger loads. 

The existing international  terminal  site  provides  a 
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convenient area into which Trans-Australia  Airlines (TAA) 

and  Ansett  Airlines of Australia (AAA) could expand. The 

removal of international a-ircraft f r o m  that apron  area 

would  allow  an orderly and  balanced  redevelopment o f  apron 

space  to  match tine terminal expansion, 

On the basis that it is necessary to retain the 

existing  secondary runway, the area available for domestic 

apron  and terminal  expansion in the  existing  terminal 

complex is restricted by the  approach  splay of the main 

runway  to the west, the approach splay of the  secondary 

runway  to the east, the secondary runway to the north, and 

the Pinkenba railway line and  industrial  development to 

the south. This  area  can  be redesigned to cope with the 

forecast  passenger and aircraft traffic volumes to about 

1985, when saturation  could occur. After that date, either 

one o r  both domestic  operators  may need to relocate. 

3.4 MAINTENANCE  AREA  CAPACITY 

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 ar:y event will  be needed for domestic terminal and 
apron expansion  within the next  decade  because of the l f a d  

time associated with longer  tern  development of the airport, 

Future maintenance area requirements  are  therefore  conmon 

to all alternative development strategies f o r  Brisbane 

Airport. Their  location, however, will depend upon the 

particular  strategy  adopted, 
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3 5 ROAD ACCESS ALD CAR PA4KING CXPlCITY 

Alternative  proposals f o r  road  access  and car 

parking f o r  the existing tern,inal areas  were examined by the 

Department of  Housing and Construction. ( l )  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 D 

(1  ) Australia Government  Department of  Housing and 
Construction,  "Brisbane  Airport  Development-Surface 
Transport Considerations: Report on Alternative  Access 
Strategies for Brisbane  Domestic  Airport to 7985 and 
Road ,Transport Implications of Alternz.tive Airport 
Development  Strategies to 2000" (December, 1974) ., 
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CHAPTER 4 .  4LTERNATI’JE DEVELOPiWNT STRATEGIES FOR 
BRISBANE  AIRPORT 

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. (1  ) 

The development alternatives  devised by the BTE 
were examined jointly by specialist officers of the 

Departments of Transpoyt, 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  becaue evident that the timing 

of development in concept QC was premature, given the 

changes in passenger and aircraft mov-ement forecasts since 

1971, and that the proposed timing recomnended by the 1971 
Cozmonwealth-State Advisory  should be extended. 

Accordingly, a modified plan  of development (scheme 1) was 

recommended,  scaling down the initial  stages of concept &c 

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  asslmptions under wklich they were 

devised, are briefly  described in this chapter. 

4.1 DERIVATION OF THE’ VARIOUS STRATEGIES 

A major  consideration in identifying  various 

development  strategies was the capacity of the  existing 

(1 ) This  is the conclusion  reached by the 1971 Comonwealth- 
State Advisory  Committee Report. 

(2) The Advisory  Committee reconn,lended that development of 
the new site be completed by 1980. 
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terminal area. In devising  the  strategies, the following 

constraints upon the existing area :;ere assumed: 

building development should a l l o r , ?  for the 

retention of the existing runway-s and 

their associated clearance surfaces as 

illustrated in Annex B; 

car  parking  should  desirably be at ground 

level ; 

parallel  scheduling of domestic  aircraft 

optrat.ions will continue and no zction  will 

be takeri to extend the life of the  existing 

terminal area by spreading the peaks of 

aircraft  operations; 

international  operations will  be transferred 

to  the new international terminal building 

early- in 1976. 

Various  developments of the existing  terxinal 

area to cope with expected aircraft and passenger movements 

were considered. It  was concluded  that, as fzr as apron arid 

building  requirements  were  concerned, the domestic  airline 

operators  could remain in the existing  terminal  area  until 

about 1985. (’ ) In order to dc. so, the following w o r k  would 

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

(i) extension of the existing aFron and 

associated taxiwavs ; 

(1 ) The airline  operators ha.ve expressed doubts about the 
possibility of remaining in the  existillg terminal area 
until 1985. Nevertheless, for the purposes of this 
study  it  xas assumed that this would  be possible. 
Additional  space in the terrainal area  could be provided 
if the Pinkenba branch railwa>- line  were relocaEed, 
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(ii) progressive development of domestic terminal 

buildings as  required; 

(iii) improved road access  into the area; 

(iv) increased car parking facili-ties 

The total cost of this work  would  vary  according 

to the long term development  strategy  adopted but is 

estimated to be in the order o f  $12m at 1974 prices, 
further $lm would be required to expand the internati 

t ermina1 . 
For bo-th domestic airlines to continue 

operations on the existing  site  until 19859 it  would 

A 

onal 

be 

necessary to relocate the existing  maintenance facilities. 

Advice has been received f r o m  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 

requilements wi-th AAA which indicated that its  needs  would 

be comparable to TAA's. Relocation o f  the existing 

maintenance  facilities  are therefore compatible with 

current domestic eirline plann.ing. The estimated total 

cost of constructing  these  maintenance  facilities  would be 

betweer; $7m and $ 1  I m  (1974 prices) depending on their 
location, 

For strategies  involving the relocation o f  both 

domestic  airlines  it was assumed that all operations would 

continue in the exi-sting and new international terminal 

areas  until 1985, F o r  strategies  involving the relocation 

o f  one domestic airline, the timing of construction o f  new 

facilities for the use of that airline was determined on 

capacity considerations. 
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I n   p r e p a r i n g   d e t a i l s  o f  the   complet ion  t ines  f o r  

t h e   s t r a t e g i e s ,  i t  w a s  a s s u e d   t h a t  a l l  necessary- agreemelLts 

and  approvals  could  be  obtained  soon enough t o  avoid  delays 

and t h a t   t h e r e  YFould be no c ra sh  programming, It  Tcas a l s o  

assumed that   adequate  manpower, p l a n t  and ma te r i a l s  would 

b e   a v a i l a b l e   i n   t h e   c r i t i c a l  p e r i o l s ,  and t h a t   t h e r e  would 

be no r e s t r i c t i o n s  upon annual  expenditure,  N o  alloliance 

has  been made for any  abnormal  interruptions t o  construct ion,  

4.2 STR-XTEGIZS COKSIDERED 

A t o t a l  o f  eight  broad  del-elopment  strategies f o r  

Brisbane  Airport  l\-as devised. Each s t r a t e g y   r e p r e s e n t s  a 

course o f  act ion  designed t o  p r o x - L i e  f o r  expected  passenger 

and a i r c r a f t  moxrements.  The layoyt  and  timing of each 

s t r a t e g y   a r e   d e t a i l e d   i n  Annex E,  The s t r a t e g i e s   c a n  be 

c l a s s i f i e d   i n t o   t h r e e   c a t e g o r e s :  

S t r a t e g i e s  1 ,  2 and 3 i n  which operat ions 

co.nnence i n  a nex terminal  area  an?  runvay 

complex on the Q C  s i t e  i n  1985;  

S t r a t e g i e s  4 and J i n  which both 'do,. clestic 

o p e r a t o r s   v a c a t e   t h e   e x i s t i n g   s i t e   i n  1985 
and re loca te   e i ther   nor th-wes t  o r  south-east  

o f  t he   ex i s t ing  ~ h , / ' r r  runway; 

S t r a t e g i e s  6 ,  7 and 8 i n  which Oi1ls7 one 

domestic  operator  completely-  vacates  the 

e x i s t i n g   s i t e  by 1!?8jo 

( 1  1 

( 1  ) The developmed; o f  a v i a t i o n   f a c i l i t i e s  o n  a s i t e   o t h e r  
than  t i le   exis t ing o r  p r o p o ~ e d  QC s i t e s  were n o t  
consi?.ered  because over the   planning  horizon t o  t h e  
year 2000, the  access   costs  t o  such an a l t e r n a t i v e  
s i t e  wculd  outweigh ar,y poss ib le   cos t   sav ings  cornyared 
with th.e e x i s t i n g  or QC s i t e s ,  
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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 an2 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. 

F o r  all strategies, co-mencement of operations in 

any new area  is  assumed to be timed to provide for forecast 

demand. With the exception of strategy 6 ,  all strategies 
cater for projected pa.ssenger and aircraft movements to 

approximately the year 2000. Strategy 6 would only  cater 
for expected  passenger  and  aircraft  movements up to  about 

the year 1990 because o f  constraints upon the domestic 

terminal areas,' 

The e,ssential features of each  strategy  are 

outline  below, 

>,2,1 Strategy 1 

This strategy.provides for the construction of a 

3570 metre main  runway (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 pzrallel runway if  further 

capacity is  needed,some time after the year 2000. Airline 

maintenance  facilities  are  located south of the proposed 

main runway adjacent to the 1976 international  terminal 
complex  as shown  in Annex E. 

4,222 Strategy 2 

Strategy 2 is  similar to strategy 1 but involves 

the construction of the secondary  runway to F27 standard 



with a l eng th  of 1500 metres   ra ther   than  the 24/40 me t re s   i n  

s t r a t e g y  1 'The cost   savings  achieved by cons t ruc t ing  a 

secondary runway o f  th is   reduced  s tandard  are   about  s16m 
( 1  974)  The la!-out  and t iming  are  shown i n  Annex E, 

4 , 2 . 3  Stra tegy  3 

Strategy- 3 i s  s i m i l a r  t o  strategy- 1 but  involT.Fes 

the   de le t ion  of the  secondary  runxay. The saving  con9ared 

wi th   s t r a t egy  1 i s   i n   t h e   o r d e r  of 3 2 1 m  ( 1 9 7 4 ) .  This 

s t ra tegy   leaves   the   op t ion  of providing a secondary- runway- 

a t  sc.1-e f u t u r e   d a t e ,  The layout  and t iming  are  shown i n  

Annex E, 

4 .2 .4  S t r a t egv  4 

This   s t ra tegy   provides  for the   cons t ruc t ion  o f  new 

domestic r. i n t e r n a t i o n a l  and g e n e r a l   a v i a t i o n   f z c i l i t i e s  on 

the  north-west  side of the  exis t i r ig   nain runway. It 

requi res   tha t   opera t ions  commence i n   t h a t   a r e a   i n  198  j ,  

and tha t   t he   ex i s t ing   bu i ld ing   a r ea  would be  abandoned 

completely-,  Relocation o f  va r ious   ex i s t ing  ground 

f a c i l i t i e s  which   a re   in   the  way o f  the  proposed  terminal 

complex  development  Iaculd  be requi red ,   This   s t ra tegy  

involves   the  provis ion o f  a para l le l   t ax iway  sys tem 

toge the r   t h   access  t o  the  new terminal   area f r o m  Xudgee 

Road, v i t h  a viexw t o  an   u l t imate   l ink   in to   the   Nor thern  

and  Yorth-Soutli  Freeways D Development of t h e   a i r l i n e  

maintenacce  area. Tiould take  place  in   the  locat ior t   proposed 

in   concept  Q C ,  The layout  and t iming  are  shown i n  Anyex E. 

Th i s   s t r a t egy   p rov ides   fo r   t he   cons t ruc t ion  o f  

new domestic a d  g e n e r a l   a v i a t i o n   f i c i l i t i e s  on the  south-  

e a s t   s i d e  of t he   ex i s t ing  main run:;ay-. A s  i n   s t r a t e g y  &, 

it  requ i r e s   t ha t   ope ra t ions  cornmenc'e i n   t h a t   a r e a   i n  1985 
and tha t   t he   ex i s t ing   bu i ld ing   a r ea  rvould be  abandoned, 
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This strategy  also  requires the development of the existing 

parallel taxiway system  and the continued expa.nsion 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. 

4,2,6 Stra-tegy 6 

This strategy  provides for the construction of one 
new domestic terminal complex on the south-east side o f  the 

existing main runway,  between -the new in%ernational terminal 

and the existing second-ary runway, One domestic  airline 

operator would commence operat.ions 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 termi.na1 

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, ( l )  Construction  costs and possible future location 
for this  domestic  facility have not been examined, The 

layout  and  timing  are  shown in  Annex E 

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 
“p 

runway and use the area so released for domestic 
terminal expansion. 



e x i s t i n g  main runway. Oqe d r .xes t i c   a i r l i ne   ope ra to r  would 

comnence operat ions on this s i t e  ill 1978,  The o the r  

domestic  operator would cont inue  operat ions on t he   ex i s t ing  

s i t e  and use  the  area  between the exis t ing  secondarl-  r u m a y -  

and the  expanded new  international^ terminal  ccmplex, 

Strategy- 7 alsc. requi l -es   ex tenc ion   of   the   pzra l le l  tazixay- 

system on the   nor th-eas t   s ide  oi' t he   ex i s t ing  inain rLmr\-ay 

and 

-the 

out 

4.2 

the  development of a i r l i n e   m a i n t e n a n c e   f a c i l i t i e s  011 

north-west   s ide of t h e   e x i s t i n g  main  runway. The lay-  

and  t iming  are shown i n  Annex E ,  

8 S t r a t egy  8 

Th i s   s t r a t egy  i s  s i m i l a r  t o  s t r a t e g y  7 x i t h   t h e  

d i f fe rence   cha t   en2   domest ic   a i r l ine   opera tor  i s  loca ted  

on  the   nor th-ves t   s ide  o f  t h e   e x i s t i n g  main runii-a3- 2nd the 

a i r l i n e   m a i n t e n a n c e   f a c i l i t i e s   a r e   l o c a t e d  on the   north-  

e a s t   s i d e  of t h e   e x i s t i n g  main runway o n  t he  conc:ept QC 

s i t e .  The layout  and  t iming  are shown i n  Annex E:. 

4 .3  STaDAPa  O F  FACILITIES IS T 3 S  DEVELOPMENT  STRdT'EGIES 

-411 f a c i l i t i e s   c o m p r i s i n g  the various  dex-elopnent 

s t r z t e g i e s   x e r e   c o s t e d  o n  t he   bas i s   t ha t   t hey  w o u l d  be 

constructed t o  provide  the same l e v e l  o f  s e r v i c e ,  Hovexier, 

i t  was not  alrrays poss ib l e  or p r a c t i c a b l e  t o  ach ieve   t h i s  

aim because o f  the   d i f f ' e ren t   na ture  o f  a c t i v i t i e s  i n  The 

va r ious   s t r a t eg ie s ,   Desp i t e   t hese   d i f f e rences   i n   s e rx i i ce  

l e v e l s  it was i n i t i a l l y  assumed  tnar; t he   l eve l  o f  serx-ice 

prox-ided  by a l l   s t r a t e g i e s  was equal.  The e f f e c t s  o f  the 

d i f f e rences  in , se rv ice   l eve ls  were  t.hen  consid-ered i n   t h e  

li.ght o f  t i le   evaluat ion  resul ts ,  Some najor d i f f e rences  

i n   t h e   l e v e l  o f  s e r ~ i c e   t h a t  woluld be  provided  under  each 

s t r a t egy-   a r e   b r i e f ly  summarised  below. 

h 3 1 Movement Area 

With the  except ion o f  s t r a t e g i e s  l and 3,  t he  
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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 thet o f  

other strategies. On the other hand the elimination of the 

secondary  runway in strategy 3 would  result in a level o f  

service  below that of other  strategies, 

4,3.2 Terminal Complex 

With the exception o f  strategies 6, 7 and 8 all 
terminal facilities  were  assumed to be constructed to 

provide "he 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 tha-t area might be  lower  than 

in the other strategies where terminals are adjacent to 

each other, Furthermore,  for strategy 6, it was assumed 
that the level of service  provided by the domestic terminal 

facility to be con-structed to the north of the existing 

secondary  runway need  not  be a s  high as that assumed for 

other  strategies, on the basis tha-t forecast  movements 

could only be contained in the terminal  areas until the 

year 1990p Further, strategies 6, 7 and 8 might  involve a 
lower level of service than strategies to 5 because they 
would  require  some  upgrading of existing facilities. 

4 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, 
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CHAPTZR J COSTS OF&LTERNATIVE DEVELOPMgNT STRATEGIES 

The eva lua t ion  of t h e   a l t e r n a t i v e  development 

s t r a t eg ie s   i nvo lves  a number of Trade-offs.  Three  groups 

s tand t o  gain o r  l o z e :  a i r l i n e   o p e r a t o r s ,   a i r l i n e  

passengers and loca l   r e s iden t s .  The c o s t s  o r  b e n e f i t s  t o  

a i r l i n e   o p e r a t o r s  and passengers ciis~ be measured  by  changes 

in   de l ay   cos t , s .  The e f f e c t s  of he igh t   r e s t r i c t io ' n s  on 

bui ld ings  or o f  noise  nuisance  need t o  be  evaluated by 

o ther  me thoc? s 

This   chapter   sets   out  a comparison o f  s t r a t e g i e s  

which i s  c a r r i e d  o u t  i n  terms o f  t he   d i f f e rences   i n  c o s t s  

andjor  other  consequences, The compz.rison was ca-rried  out 

on  t he   i n i t i a l   a s svmpt ion   t ha t  runway capaci ty  voluid  be 

adequate   nn t i l  2000 

5.1 C.AP1T.U COSTS 

The cap i t a l   cos t s   a s scc i a t ed   w i th   each   s t r a t egy  

were  provided by the  Department of Housing  and  Cosnstruction, 

The es t imnted   cap i ta l  c o s t  a s soc ia t ed   w i th   s t r a t eg ie s  6 t o  

8 a r e  not s t r i c t l y  compzrable ~'th xhose of s t r a t e g i e s  1 

t o  5 since the  c o s t  es t imates  were not   subjected t o  such 

detai led  anal!-s is   as   those  for   szra- tegies  1 t o  5 o  

Contained  in  Table 5. i is a summary  of t he  

es t imated   cap i ta l  c o s t  f o r   each   s t r a t egy  by f ive   > -ea r  

i n t e r v a l s  up to 1999-2000. The assumed timings o f  the  

v a r i o u s   a c t i v i t i e s   i n   e a c h   s t r a r e g l -   a r e   o u t l i n e d   i n  

A n n e x  E. The s t r a t eg ie s   can  be razked 4n order o f  

dec reas ing   t o t a l   cap i t a l  c o s t :  

( i) St ra tegy  1 i s  the  m o s t  c o s t l ~ -   s t r a t e g y  

due t o  the  high  standard  secondarJ- 

( I 6 / 3 4 ) runT\-ay. 



" 
TABLE 5.1 - ESTIMATED TOTAL'COST OF ALTERNATIVE 

DEVSLOPMENT STRATEGIES FOR BRISBANE AIRPORT 
1974-75 TO 199912000 

( $  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 26 145 2 29 - 202 

2 26  129 2 29 - 186 

3  26  124 2 29 - 181  

Existing Air- 
port Sit.e: 
both airlines 
relocated 

4 30 9 3  3  30 - 1 56 
5 30 86 3  30 - 149 

Existing Air- 
port Site: 
one airline 
relocated 

6 ( a )  28 35 - - - 6 3  

7 31 45 20 28  - 127 
8 32 54 2 0  28  - 1 34  

(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: All estimates are expressed in March 1974 dollars 
and exclude costs associated with the construction 
o f  the new (1976)  international terminal complex, 

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



S t r a t e g i e s  2 and 3 are  cheaper  than  strategy- 

1 due t o  the  reduced  capabi l i ty  o r  absence 

o f  the  secondar!-  runway. 

S t ra tegy  4, xh i l e   p rov id ing   fo r  new domestic 

and i n t e r n a t i o n a l   t e r m i n a l   f a c i l i t i e s ,  is  

cheaper  than  strateg3- 3 because  the  exiszing 

runway  complex i s   n o t   r e p l a c e d .  

Szrategy 5 i s  cheaper  than  strategy  because 

the  1976 i n t e r n a t i o n a l   t e r m i n a l   i s   u s e d   a s  

zhe b a s i s  for neT\- i n t e r n a t i o n a l   f a c i l i t i e s .  

S t r a t e g i e s  7 and 8 are   cheaper   than  s t ra tegy 

5 because one domest ic   operator   coi~t inues t o  

use  some of t h e   e x i s t i n g   f a c i l i t i e s .  

S t ra tegy  7 i s  cheaper   than  s t ra tegy S 

because   the   l a t re r   requi res  a new p a r a l l e l  

taxiway. 

S t ra tegy  6 i s  the  cheapest  because i t  does 

not   include  the  provis ion of s u f f i c i e n t  

terminal  capacit3- t o  c a t e r  for expected 

t r a f f i c   a f t e r  1990. 

The cos t   es t imates   conta ined   in   Table  5.1 were 

provided by the  Department of Housing and Construction, 

The c o s t  of each   ac t iv i . t y   i n   each   s t r a t egy  w a s  prepared 

as a bes t   es t imate  o-f t he   l i ke ly   o rde r  o f  c o s t  of the 

a c t i v i t y ,  

A s  wi th   capi ta l   costs ,   the   comparison o f  

a l t e rnax ive  development s t r a t e g i e s   i s   b a s e d  on thc 

a.ssumption tha t   s imi l a r  ground  operat.ing  and  terminal 

f ac i l i t i e s   a r e   p rov ided   unde r   each   a l t e rna t ive .  The l i k e l y  

e f f ec t s -o f   t h i s   a s sumpt ion   a r e   d i scussed   l a t e r  in t h i s  

Chapter. 



The distances of terminals and aprons from their 

associated  runways in each strategy  are  such that the cost 

and  time of aircraft  taxiing to and from these apron areas 

would be similar. On this basis, the aircraft  taxiing 

costs  were  taken to be the same for  all strategies. The 

location of terminals and aprons in  relation to rQnways in 

each  strategy is illustrated in Annex E. 

5.3 AVIATION COSTS AND BENEFITS 

Six aspects of aviation  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 constrains 

the manoeuvring of ajrcraft  approacbing  Brisbane from the 

south to land on the northern end of the main runway o r  

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 providing about 2 nautical  miles of  

additional  manoeuvring  distance, This extra  distance 

would  significantly  improve the ability i.0 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 f o r  strategy 1 would  be greater 

than that f o r  strategy 2 o r  strategies 4 to 8 because of 
the higher capability of t h e  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 seconc!.ary runway. Therefoye 

constraints on aircraft movements x\-ould be required at an 

earlier date  thaE  for the other  strategies, It is 

implicit in the argument for a possible  constraint on 

aircraft mo-Jements 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 strategr 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 r u n w a y -  

in  an open-Vee configuration which allows  simultaneous 

independeat  operation of the two runways, This gives a 

higher capxity (234,000  aircraft  movements per annun) 

than strategy- 2 (183,000), or strategies 4 to 8 (16j,000). 
Strategy 3 656,000) does not prol-ide for the construction of 
a  secondary runxay-, Therefore, runway- congestion  would 

eventually be greater in strateg)- 3 and l e s s  in strategies 

1 and 2 thaE  with the other  strategies, These differences 

would result in a benefit from ,strategies 1 and 2 and a 

cost associated xiit11 strategy 3 relative to the other 
strategies, 

5.3.4 Defence  Potential 

The provision of two high capacity runways in 

strategy 1 ~r ;ou ld  be significant from a  defence vielipoint, 
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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 

rei-ocation 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: 

. improved  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 

D more commercially  acceptable  schedule  times (off peak) 

for group  travel or la.te charters 

improvement in the ability to schedule  international 

services 

o' 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  exanple,  with the present curfew at 

Sydney  Airport between 11.00 pm and 6.00 am, the o n l y  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 

1 0 , O O  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 .OO pm) hours. Scheduling flexibil.ity is 

further constrained when a curfew  at any airport encroaches 

into the commercially  attractive hours at any other airport. 

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. Under these  circumstances lifting curfews can 

be beneficial, the benefits being eIlhanced 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 .OO 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 mox-ements from other  hours of the day. Such a 

redistribution  might reduce congestion in cases where runway, 
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apron or terminal  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 benefi.ts,from the relief of 

congestion would  be small, 

The removal of the curfew at Brisbane  Airport would 

allow an increase in overnightljet air freight  operations, 

Any such  increase will  however, depend on curfew conditions 

at other airports, 

5.4 HEIGHT RESTRICTIONS 

The two basic groups of alternative  development 

strategies consid-ered for Brisbane  Airport  involve either: 

(i)' utilising the' existing  runway  system  until 

runway capacity is  reached; or 

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

year 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 broad  terms of reference of the 1971 
Advisory  Committee wherein the judgement was  made that 
building  height  restrictions within  the CBD were  not in the 

best  interests of Brisbane, 

In previous  studies of alternative development 

strategies  at  Brisbane  Airport any relaxation of CBD building 

height'restrictions has  been regarded  as a benefit. The 

arguments for and  against this judgement are similar to those 

regarding the inclusion of some  part of the  increment in 
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land  values  resulting from a transport improvement  project 

as a benefit  to that; projsct, (' ) The easing o f  building 

height restric5ions  over part of the CBD nay have local value. 
However, f r o m  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  onlr if the resources entailed 

in  any additional  construction and/'or operation  would not 

otherwise have  been employed. khile a relaxation of 

building  height  restrictions oT-er part of the CBD  after 

1985 may resclt in additional  development in that area, it 

needs to be ascertained whether this development x-ould have 

taken  place in  some  area  not limited by height  restrictions, 

If the additional  development did not result in 
a reduction of eccnomic activitl- elsewhere in the economy 

then  benefits from  relaxing the restrictions arise. 

Provided resc.urces in the econocly 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 

( I  ) See for example: 
E.J. Xishan, Cost-Benefit Analvsis (London: George  Allen 
and Unwin, 19$2), pp. 63-64. 

Benefit of Constructing an Enderground Railway-, in  London", 
Journal of the Royal Statistical  Society,  Series -1 V o l .  
126, Part 1 ( 1  9 6 3 ) ,  pp. '+7-'c9. 

Survey-", Economic  Journal, V o l .  73 N o ,  300 (Dec. 1965) ,  
p. 688 D . David Barrell,  Cost  Benefit  Analysis in Transport 
Planning (Oxford Polytechnic, 1971 ) , pp. 21 -23, 

, J.S. Dogson,  "External Effecrs and Secondary Benefits in 

. C.D. Foster an? M.E. Beesley,  "Estimating the Social 

. A . R .  Prest and R. Turvey  "Co~t-Benefit Analy-si,s: A 

Road  Investment Appraisal", Journal of Transport Economics 
and Policy>Vol. VII, N o .  2 (Yay 1973) ,  pp. 169-183. 
H, Nohring,  "Land  Values and the hreasurement of Highway 

p H. Xohring and FI, Harwitz, Highway  Eenefits: In Analytical 
Framework (Xorthwestern  University P r e s s ,  1962) ,  pp. ic0-44, 
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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 s o  is to make an 
explicit judgement regarding the relative merits of 
alternative forms of outpit (and place of production). ( 1 )  

The benefits in resource  terms of any relaxation 

of building  height  restrictions  over  part of the CBD  after 

1985, depend upon  an assessment of what development  would 

take  place in other areas,  with and  without the height 

restriction. It is  clearly  impossible to predict such 

development with any  degree of accuracy. The benefit 

would  however, be small. Therefore the possible  relaxation 

5.5 AJRCRAFT 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 that year. 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. 40-44. 
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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 o f  Transport. 

These NEC's were calculated frcm 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  yet  been  noise certificated; 

(ii) existing noise abatement  procedures 

nominating  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 NECPs prove to be invalid, 

expaneed NEC contours  could be expected. 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 NECPs could be taken  to  approximately 

represent  the  level of aircraft noise over  the  period 1985 
to 2000. 
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The 1985 NECIs for the existing  runways 
(strategies 4 to 8), the new  main runway (strategy 3), and 
the new  main and secondary  runways  (strategies 1 and 2) are 

contained in Annex F,  These NEC’s  are considerably 

contracted  compared  with the noise forecasts prepared by 

the 1971 Advisory Cotimit,tee, (l) 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 p1 epared. 

The  NEC’s indicate that ak-craft operations on 

the p~oposed  new runway(s) on the QC site  would  virtually 
eliminate all aircraft noise over  residential areas. 

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. (2) The essential  argument in the Commissionvs 

analysis was that noise disamenity would  be reflected in 

property prices. The groups of people  distinguished were 

as follows: 

Group Social Costs 
(Roskill Commission’s Symbols) 

(a) Moving  because of airpokt S + R + D  

(b) Moving  anyway D 
(c) Remaining N 
(d) New en-trants Zero 

(1) 1972 Advisory  Committee  Report,  op, cit., Appendices 
- 

One  and Seven. 

(2) Commission on the Third London  Airport,  Papers and 
Proceedings (London: HMSO, 1970), V o l ,  VII, Parts 1 
acd 2 .  
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where: R = removal costs 

S =  cGnsumerls surplus 

D = change in market  price 

N = "sum  of money which would just 

compensate (the house owner) 

for -the nuisance suffered and. make him 

as well off  as  he was before". (1 1 

The aircraft noise cost  model  developed by the 

Roskill Cormission has  been criticised on a number of 

count s 9 (2) Further, the results of a number  of overseas 

studies have indicated that residential  land  values  around 

airports fall during  periods of substantial chang'e but that 

after the chaEge  they  increase to approximately  their 

previously  established  long-run trend. (3) 

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 Qf 

dwellings in the two NEC bands  developed for the 

al ternetive runr%Tay configurations for Brisbane  Airport 

(Table ?,2), These  dwelling  counts  were  determined from the 

1971 Census data, aerial  photography and data collected 
during  previous  studies o f  Brisbane Airport. 

( I  ) m. , p. 3 6 6 ,  para. 20.3. 
(2) See for. example M.E, Paul,  "Can Aircraft N o i s e  Nuisance 

be Measured in Money", Oxford  Economic Papers, V o l .  23 
(1971 ) ,  pp. 297-321, and  -1jit K .  Dasgupta and D.W. 
Pearce, Cost  Benefit  Analysis - Theory and Practice 
(London, Ilacnillan, 1971 ) , pp. 230-232,  

(3) See  for example Ronald W. Crowley, "A Cast Study- of 
Effects of an Airport on Lan2. Values",  Journal of 
Transport  Economics and Policy, Vol. VII, No. 2 (May 
1973), pp. 144-152. 
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5.6 ACCESS COSTS 

Four types of costs were considered in evaluating 

road  access  proposals  associated  with each of the airport 

development strategies: 

(i)  Capital- costs  associated  with right o f  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 costs. 

(iii) Vehicle operat.ion cost  and  travel  time 

differentials for alternztive strategies. 

(iv) Other considerations,  including compatabil- 

ity  with  Gateway Briclge requirements, 

compatability with 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: 
EXISTING RUNWAYS, 1985 

NEC Band 
Structure 

25-30 30+ 

Dwellings 300 105 

Commercial  premises 10 2 

Churches 2 

Large industries 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 D 
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The first three areas of costs for strategies 1 

to j were examined in  detail by the Queensland Main Roads 

Department, and are the subject of a report by that 

Department ( l )  Access costs for strategies 6 to 8 were 
derived from that report. A quantitative treatment of the 

other consicerations and an analysis of the implications of 

the Queensland Xain  Roads  Department’s report on alternative 

development strategies f o r  Brisbme Airport, are the 

subjects of a Report  prepared b3- the Australiar Government. 

Department of  Housing and  Construction, (2) 

A number of alternative  alignments of the North- 
South  Freeway in the area Brisbane River to Nundah xiere 

considered in the analysis of surface  transport under 

alternative  development strategies. These included 

alignments  around or along the existing  secondary rumTay-. 

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 run%-ay 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  taken as  representative for 

strategies in which the existing  runways  would be vacated 

by 1991. Relative  access costs to the a1.ternati-r.e terminal 

locations  were  based on these two alignments. 

(1 ) Queens]-and Maln Roe.ds Department, “Brisbane  Airport 
Development Strategy ‘K’: A Report on Ground Access 
Requirements for Brisbane  Airport  Developed Under 
Strategy I K S  (August, 1974). 

(2) AustraliaE Government  Department o f  Housing  and 
Construction,  “Brisbane  Airport  Development - Surface 
Transpo1.t Considerztions: Report on Alternstive 
.Access Strategies for  Brisbme Domestic  Airport to 
1985 and Road Transpo1.t Implications o f  Alternative 
Airport Development. Strategies to 2000” (December, 
1974). 
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The method used to derive the cost differences 

between various strategies is  outlindin Annex G. The 

discounted  access costs differences for each  strategy are 

summarised in  Table 5q308 

TABLE 5.3 - DISCOUNTED  DIFFERENTIAL  ACCESS  COSTS FOR 
ALTERNATIVE DEVELOPMENT STRATEGIES, 1975- 
2000 
” 

( $  million 1974) 

Strategy 
7 per cent  discount 10  per cent 

rate discount  rate 

0 

0 

0 

- 16.06 
+ 0.85 
- 6.89 
- 6.30 
- 8.76 

0 

0 

0 

- 11.09 
+ Q . 7 3  
- 4.64 
- 4.03 
- 5.45 

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 future  airport  development 

regardless of what development takes place on the existing 

sjte, this land was treated as a sunk cost 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 

existing purposes (mainly agriculture except for some 

residences at Cribb Island), this benefit  would be small, 

and has n o t  been calculated. 



A move t o  t he  QC s i t e  would r e s u l t   i n  some  of 

t he   l and   i n   t he   ex i s t ing   a i rpo r t  SeLng ava i l ab le  for other  

t h a n   a i r p o r t   u s e o   T h i s   a r e a   ~ o u l d  coinprise the  lz.nd, pave- 

ment and build-ings  south of the  exis t ing  secondary runxiay, 

Therefore ,   the   opportuni ty  c o s t  o f  t h i s   l a n d  would be a 

b e n e f i t  t o  each   s t r a t egy   i n   t he  >-ear tha t   t he   ex i s t ing  

runways  and terr?,inal  areas a r e  1-acated, I n  computing 

th i s   be rLef i t ,   t he   cu r ren t   va lue  of the  land inuo1-c-ed was 

taken t o  represent  i t s  opportuni ty   cost ,  and the   cur ren t  

value of t he   ex i s t ing   a i rpo r t   bu i ld ixg  on the  laird taken 

as r ep resen ta t ive  of the  opportuni ty   cost  o f  a l l   b u i l d i n g s  

on t h e   s i t e   a t   t h e  time o f  possiSle   disposal .  

The a rea  o f  land  that   could  be  re leased once the  

e x i s t i n g  runways  and terminal  a-reas  are  vacated w a s  

d iv ided   i n to   t h ree   no t iona l  areas for valua t ion :  

t he   a i rpo r t   t e rmina l   5u i ld ing   a r ea  

encompassing 20.3 hec tares  of land  bordered 

on the  south by the  Pinkenba  ra i lway  l ine 

and including  the  exis t ing  hangers ,   terminal  

bu i ld ings ,   s to re s  ami vehic le   park ing   a reas ;  

an   a rea  of  36.2 hectares  comprising  the 

main a i r c ra f t   t ax iways  and apron  areas   north 

o f  t he   ex i s t ing   bu i ld ing   a r ea ;  and 

an  area o f  3.2 hec tares   south  of the  Pinkenba 

r a i lway   l i ne  on l ihich  are   erected  three 

l a rge  warehouse  buildings,   various  small  

bu i ld ings  and  a spur   ra i lway  with  platform 

s id ing  . 
Each o f  these   th ree   a reas  was valued by o f f i c e r s  

O f  the  .Australian T a x a t i o n  Office,  Vnluation  Branch, 

Brisbane  Office,   with and wi thout   bu i ld ings ,  The t o t a l  

land and aprons  without   bui ldings rias vz lued   a t  app1:osirnat- 

e l y  S16.6m. The ex is t ing   bu i ld ings  Tiere va lued   a t  

approximately $2.4m, 
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CHAPTER 6. EVALUATION OF ALTERNATIVE DEVELOPICEKT 
STRATZGIES 

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 I , 2 AND 3 (USING THE 
PROPOSED NEW SITE) 

The significant diff'erence between these 

strategies,  which all make use of the QC site,  is the 
difference in capability of the secondary  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 strategy 1 were to be justified then a net present 

value of at  least $8m (10  per cent discount rate,  Table 

6 , l )  would  have to be placed on the benefits of having a 
secondary runway capable o f  handling all existing  commercial 

aircraft rather than aircraft up to Fokker Friendship size. 

The resdts also indicate that if strategy 2 were to be 

justified then a net  present  value of at  least $ 2 m  would 

have to be placed on the benefits of having a limited 

secondary runway. 

Insufficient  information is available to the BTE 

to assess the relative  benefits of alternative cross-wind 

runway proposals. Therefore, to illustrate 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. 
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TABL.E 6.1 - COMPARISON O F  D I S C O U J T E D  COSTS O F  NEW A I R -  
PORT SlTE STRAT-GGIZS: 1 , 2 AND 3, 197 5-2000 

( $  mil l ion  1974)  

S t ra tegy  
I t e m  

1 2 3 

7 per   cen t   d i scount   ra te  

Discounted c o s t  o f  s t r a t e g y  1 7 3  104 101 

Difference ( r e l s . t i v e  t o  
s t r a t e g y  1 ) 0 - .9 -1 2 

~~ ~~ ~ ~~ ~ ~~ 

10 per   cen t   d i scount   ra te  ____ ~ - I _ _  

Discounted  cost of s t r a t e g y  91 83 81 

D i f f e r e n c e   ( r e l a t i v e  t o  
s t r a t e g y  1 ) 0 -8 - 10 

NOTE:  A negat ive   s ign   ind ica tes  a lor.rer  cost  than 
s t r a t e g y  1 .  

6.2 COMPkRISOX OF STRATEGIES 4 TO 8 ( U S I N G  THE EXISTING 
BIRPOFLT SITE) 

S t r a t e g i e s  4 ,  5 ,  7 and 8 a l l   u t i l i s e   t h e   e x i s t i n g  

s i t e  s o  thc.t t h e r e   i s   s u f f i c i e n t   a r e a  for terminal  

expansion t o  c a t e r  f o r  the  expected  passenger movements 

u n t i l   a t   l e a s t  2000.  Stra tegy  6 ,  un l ike   the   o ther  

s t r a t eg ie s ,   does   no t   p rov ide   su f f i c i en t   a r ea  for terminal  

and  apron  expansion t o  c a t e r  for expected  passenger move- 

ments  beyond 1990. F o r  terminal  and  apron  capacity t o  be 

i n c r e a s e d   a f t e r   t h a t   d a t e ,  development of t h e   a i r p o r t  

along  the lines of e i t h e r  s t r a t e g y  7 or 8 would be reqILired. 

Therefore ,   the   cos ts   assoc ia ted   v i th   e i ther   s t ra tegy  7 o r  

8 could  be  taken t o  represent,   the c o c t  of providing 

adequate  areas f o r  future   terminal   expansion beyond 1990. 
On t h i s   b a s i s ,   s t r a t e g y  6 was excluded  from  the f o l l o x i n g  

ana lys i s .  It should   be   no ted   tha t   s t ra teg ies  6 ,  7 and 8 

a re   rea l ly-  o n l y  v a r i a t i o n s  of developments and could 

u t i l i s e  some of t h e   e x i s t i n @ ;   t e r m i n a l   f a c i l i t i e s .  
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TABLE 6.2 - COMPARISON O F  DISCOUNTED COSTS OF EXISTING 
AIRPORT  SITE  STMTEGIES:  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 o f  time) 0 9 6 4 
Time cost 0 8 4 3 

Tot a1 86 100 78 79 

10  per  cent discount  rate 

Discounted cost o f  strategy 70 67 55 58 
Access costs (relative to 

strategy 4) 
Operating and capital costs 
(net of time) 0 5 3 3 
Time cost 0 6 4 3 

Tot a1 70 78 62 64 
-~ ” 

’ ’ The discounted  cost of adopting  either  strategy 
4, 5 ,  7 or 8 to the year  2000, for discount  rates o f  7 and 
10 per cent,  are presented in  Table 6.2, The results 

indicate that strategy 7 has  a  cost  advantage  over  strategy 
8 o f  between $lm and $2m, Strategy 8, furthermor,e, 
involx;es the location o f  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 l+ an6 5 ,  strategy 7 
has a cost  advantage of  between  $8m and $22m without  having 
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any major disadvantages. ( '  ) A1. l  non-quantifiable costs 

such as noise, curfews ard height  restrictions wculd  be 

identical f o r  strategies 4 ,  5, 7 or 8. Therefore, of the 

strategies which use the existing airport site, strategy 7 
is the least  cost method of continuing operations on tLis 

site  until  at  least the year 2000. 

6.3 CONPARISON OF STRATEGIES 2 (NEW AIRPORT SITE) .QTl 7 
( EXISTIS'G 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 dif€erences be- 

tween these two alternative  courses of  action are now 

analysed. 

The discounted  costs of adopting  either  strategy 

2 or strategy 7 as the development  strategy for Brisbane 
Airport until the year 2000 are presented in Table 6,g. 
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 
ariy residual  value of terminal  facilities or runways in the 

year 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 limits 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 surf aces. Such a  division would, hoh-ex-er, 
only be required to provide for forecast traffic 
after 1 995. 

- - 
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The r e s u l t s   p r e s e n t e d   i n   T a b l e  6 . 3  i n d i c a t e  

t h a t ,  for the   per iod  1975 t o  2000,   s t ra tegy 7 has  a 

discounted  cost   advantage  over   s t ra tegy 2 of $ 3 6 m  a t  a 

7 per   cen t   d i scount   ra te  and $27m a t  a 10 p e r  cent  

d i scoun t   r a t e .  These c o s t  d i f f e rences  m u s t ,  however,  be 

compared  wi-th the  n.on-quanti>?ied  differences  between 

s t r a t e g i e s  2 and 7 ,  which a r e  summarised i n  Table 6 .4  
azld are   discussed  in   the  fol lowing  paragraphs.  

TABLE 6 .3  - COMP~L,RISONOF DISCOUN7'ED COSTS O F  N@ AIRPORT 
SITE (STRATEGY 2 )  AND EXISTING  AIRPORT SITE 

(STRATEGY 7 ) ,  1975-2000 

( $  mil l ion  1974)  

New Airpor t   Exis t ing   Ai rpor t  ' 

( s t r a t e g y  2)  ( s t r a t e g y  7)  
I t e m   S i t e   S i t e  

- 
7 pe r   cen t   d i scoun t   r a t e  

Discounted  cost o f  s t r a t e g y  104 68 

Access   cos t s   ( r e l a t ive   t o  
s t r a t e g y  2 )  

Opera-Ling anci cap ixa l   cos t s  
( n e t  o f  t i m t )  0 -4 
Time cos t  0 -2 

Opportuni ty   cost  of land -6 0 

To t a l  98 62 

10   per   cen t   d i scount   ra te  - 
Discounted  cost  of  s t r a t egy   83  55 
A c c e s s   c o s t s   ( r e l a t i v e   t o  

s t r a t e g y  2 )  

Opera t ing   and   cap i ta l   cos t s  0 -3 
( n e t  o f  t ime) 

Time coat  0 -1 

Opportuni ty   cost  o f  land -5 0 

Tota l  78 51 
"~ ~ ~ 

NOTE: A nc .ga t ive   s ign   ind ica tes  a lo l re r  cos t   t ha r   t he  
" 

o t h e r   s t r a t e g y ,  
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6,3.1 Aircraf t   Noise  

The technica l   aspec ts  of  t h i s   s u b j e c t  were 

d i scussed   i n   Sec t ion  5.5,  the  noise  exposure ban.ds for 

var ious   s t ra teg ies   be ing  shown i n  Annex F. The nunher of  

dwel l ings  contained  in   the 25-30 and 3O+ NEC bands  were 

g iven   in   Table  5 0 2  

N o  g r e z t e r  c o s t  could  be  ?laced 011 a i r c r a f t   n o i s e  

o v e r   r e s i d e n t i a l   a r e a s   a f t e r  1985 rhan  the c o ~ t  o f  acqui r ing  

a l l  dwel l ings   v i rh in   the   e f fec ted   a reas .  On the   bas i s   t ha t  

dwe l l ings   v i th in   t hese   a r eas  have a cuyrent  average  value 

of about $23 ,000 ,  the  approximate  discounted  cost of 

a c q u i s i t i o n   i n  l5185 i s  $ 5 m  and SLrn f o r  a 7 and 1 0  ?er cent 

d i scoun t   r a t e   r e spec t ive ly .  These va lues ,  horsever, only 

ind ica te   the   absolu te  maximum c o s t  that   could  be  placed o n  

a i r c r a f t   n o i s e ,  and bear  no relat iol lvhip t o  the arcount 

dwellers  would be  prepa.red t o  accep-c as f u l l  compensation 

f o r  the  noise   disamenity.  It is  t h i s   l a t t e r  amount t h a t  

r e f l e c t s   t h e   t r u e  c o s t  of no ise ,  

Even i f   the   d i sameni t? .  were as high  as  $1 ,000 per 

household  per  year,  the t o t a l  no ise   cos t   assoc ia ted  rci-ch 

a i r c r a f t   o p e r z t j o n s  on the   exLs t ing   s i t e  between 1985 and 

2000 wculd  be  approximately $2m at 7 per cent   discount  

r a t e ,  A t  t h i s   d i scoun t   r a t e ,   such  a toza l   cos t  of noise  

w c u l d  equal a lulip sum payment of approxirnately $'l 0 ,000  per  

household i n  1983, It may wel l   be   cons idered   tha t   th i s  

value i s  a considerable  over-estimate o f  noise   disamenity.  

Therefore ,  when interpret ing  the  comparat ive  evaluat ion 

r e s u l t s  f o r  a 7 per   cen t   d i scount   ra te ,  S2n should  be 

regarded as an   ind ica t ion  o f  the  l ikel3-  upper bound t o  the  

value of reducing   no ise   over   res ieent ia l   a reas   dur ing  zhe 

period 1585-2000. The corresponding  value a t  a 1 G p e r  cerLt 

d i scoun t   r a t e  is  $1 . h ,  
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6.3.2 Curfews 

A s  discussed earlier in this chapter, the 

adoption' of strategy 2,  using the new airpo-t site, rather 

than  strategy 7, using the existing  airport site, would 
enable  night  restrictions on jet aircraft  operations  at 

Brisbane  Airport to be lifted in 1985. Therefore, any 

cost  associated with  curfew conlit.ions 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 Dif-Perences in Level of Service of Tern-inal 
Facilities 

The only difference in the level of service of 

tercinal facilities  proposed for strategies  2 and 7 is that, 
in the case of strategy 7, one domestic  operator  and 
international operators wuuld  utilise part of the existing 

facilities and the new (1976) international  terminal 
building (expanded). Although the standard of these 

facilities may not be identical to completely new facilities 

on the QC site, any  differences in arxenity would  be small. 

6,3.4 Building  Height R-ictions 

The adoption of strategy 2 rather thari 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 v a l u e ,  at the expense o f  value lost elsewhere in  -the 

economy. It is therefore taken to have zero economic value 

in net terms for the purposes of this study. 

The proximity of  the main  runway in strategy 7 to 
the Amberley military control zone and the Archerfielr 

Aerodrome  general  aviation lane of access results in azr- 
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space   r e s t r i c t ions   i n   t he   no r th - r ces t e rn   s ec to r .  The 

adoption o f  s t r a t e g y  2 r a the r   t han   s t r a t egy  7 would provide 

an   add i t iona l  t r i o  nau t ica l   mi les  o f  manoeuvring  distance, 

thas   improving   the   ab i l i ty  t o  c o n t r o l   a i r c r a f t   o p e r a t i o n s  

i n   t h i s   s e c t o r ,  

6 3 D 6 L imi t a t ion  o f  General   Aviat ion  Aircraf t  Movements 

The  main  runways i n   s t r a t e g i e s  2 and 7 have 

equiva len t   annual   capsc i t ies ,   T ih i ie   capabi l i t i es  o f  the  

secondary runl:a)-s i n   b o t h   t h e s e   s t r a t e g i e s   a r e   s i m i l a r ,  

the  combinations o f  main and  secondary runways  do not  

provide  ident ical   annual   capaci ty- .  The p r a c t i c a l   c a p a c i t y  

o f  the  runways i n  s t r a t e g i e s  2 and 7 a re   cu r ren t ly   a s ses sed  

t o  be a p p  oximately 183,000 and 165,000 a i r c r a f t  movements 

per annum respec t ive ly ,  

The  runway c o n f i g u r a t i o n   i n   s t r a t e g y  7 vculd   ca te r  

for p1;ojectec: a i r c r a f t  movements LC approxinat.ely 1935. 
Because o f  t he   d i f f e rence   i n   t he   a r aua l   cap ; . c i ty  o f  t h e  

runways i n   s t r a t e g i e s  2 and 7 ,  g r e a t e r   r e s t r i c t i o n s  on 

gene ra l   a l r i a t ion   a i r c ra f t  mox-ements will be   requi red   a€ ter  

t h i s   d a t e   i f   s c r a t e g y  7 were t o  be  adopled  rather  than 

s t r a t e g y  2.  

The upper est imate  of t he   cos t  o f  r e s t r i c t i o n s  

on g e n e r a l   a v i a t i o n   a l r c r a f t  movements i s  the   cos t  o f  

p rov id ing   a l . t e rna t i7 -e   f ac i l i t i e s ,  It i s  es t imated   iha t   the  

t o t a l   c o s t  o f  such f a c i l i t i e s  would be i n   t k e   o r d e r  o f  $lOm 

( 1  97°C) The f o r e c a s t s  of a i r c r a f t  no;.en!onts i n d i c a t e   r h a t  

r e s t r i c t i o n s  on general   aviati .on would I ' i r - s t  be  req1:ired 

about 1995 for s t r a t e g y  7 and 1998 f o r  s t ra teg i -  2 

Assuming t h a t   t l t e r n a t i v e   g e n e r a l   a v i a t i o n   f a c i l i i i e s   a r e  

cons t ruc t ed   i n  1995 and 1998 f o r  s t r a t e g y  7 and 2 

r e s p e c t i v e l y ,   t h e   d i s c o u n t e d   d i f f e r e n t i a l   c o s t  betiveen the 

two s t r a t e g i e s  i s  apgroximately $ O o 5 m  and S0,br;l f o r  7 aid 1 0  

per cent  discount  rates  respectively-,   These 1-alues hov.evcr,  
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TABLE 6.4 - COMPARISON OF EXISTING AIRPOF!T SITE STRATEGY 7 
WITH NEW  AIRPORT SITE STRATEGY 2, 1975-2000 

Item Differences 

Quantified  Cost Differences' a 

7 p e r  cent discount  rate (tmi974) -36 
1 0  per cent discount  rate ($m 1974) -27 

- Non-quantified Cost Differences 
Noise  Noise would con-Linue 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  jet air- 
craft after 1985 - it is 
expected that any costs 
would be small. 

Building  heights It is  unlikely that 
building  height restrict- 
ions on part of the CBD 
would  be easted 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 o n  
aircraft  movements  general  aviation air- 

craft movements will  be 
required  after 1995 - 
upper limit o f  estimated 
discounted  cost $0.5m0 

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

(a) A negative  sign  indicates a lower cost for strategy 7 
than strategy 2 
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only  indicate the maximum  cost that could be placed on the 

greater restriction of general a-viation aircraft  movements 

associated with strategy 7. The true  cost would  be 

consiCerably 10%-er D 

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

alternative development strategies between the years 1975 
and. 2000 have beer, compared. The implications of these 

strategies for further development of Brisbane Airpoz-t 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 runxay complex of this 

configuration  would have a nominal capacity of about 3OO,OOO 
aircraft  movements per annum. Al-chough 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. ( 7  1 

To dexonstrate the effect of strategies 2 and 7 on 
the provision of long term  runway capaci-cy, the total cost 

o f  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 runkrays so that a widespaced parallel 

runway- configuration could be provided. The coriiparison is 

presented in  Table 6.j- The discounted cost o f  subsequently 

( 1 )  1972 Advisory  Committee Report, o p ,  cit., Appendix Four, 
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TABLE 6.5 - DISCOUNTED COSTS OF NEW AIRPORT,SITE STRATEGY 
2 COMPARED WITH DISCOUNTED  COSTS OF EXISTING 
AIRPORT SITE STRATSGY 7 FOLLOWED BY STRATEGY 
2 IN THE YEAR 2000 

( $  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 o f  time1 

Time  cost 

Opportunity  cost o f  land 

Sub Total 

0 

0 

-4 
-2 

-6 0 

9 8' 62 
- - 

Discounted  cost o f  subsequently 
constructing strategy 2 0 

Total 98 
- 37 

99 
- 

1 0  per cent  discount rate 

Discounted  cost ,of strategy 8 3  
Access costs kelative to strategy 2) 

Operating and capital  costs 
(net o f  time) 0 

Time cost 0 

Opportunity cost o f  land -5 

Sub  Total 78 

Discounted  cost o f  subsequently , 
constructing  strategy 2 0 

Tot a1 78 

- 

- 

55 

- 3  
-1  

0 

51 
- 

20 
- 
71 

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



constructing an airport of the level of' service of strategy 

2 (ne%- airport site) was calculated  assuming that construct- 

ion wculd need to commence 6 years  before such a~ airpozt 
would be  fully operat.iona1. 'The results  indicate That at 

a 7 per cent discount rate,  stra~eg3- 7 folloh?ed by strztegy 
2 (the lz-tter T O  be operational by the year 2000), would 

have a discounted  cost of $ 1 m  more  than  simply  adopting 

strategy 2 and  commencing  operaiions on the QC site  in 
1985. At a 1 0  per cent discount rate, the construction of 

strategy 7 followed by strateg3- 2 operational by the year 
2000 would  have a  discounted  cost of 57m less tha-,rL simply 
adopting  strategy 2. These net present  values do not, 

however, inchcle 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 
$lOm, this represents  a net present  value of approximately 

$l.jm at a 7 per cent discount rate, It would  be expected 

that the residual  value of these facilities would  be greater 

than this amount, 

6,5 THE EFFECT OF DAWENING DEXlKD F O R  THE USE OF BRISB.LK'E 
AImoRr FACILITIES 

6.5.1 Limiting General  Aviation  Xovements 

The aircraft  movement  forecasts  presented in 

Chapter 2 indicate that under existing procedures 2nd 

pricing policies, non-scheduled aircraft are expected to 

comprise 55 per cent of total aircraft  movements in 2000-01, 
The analyses of the alternatf-ve strategies outlined above 

were conducted on the basis that both the  existing  runways 

and run%-ays 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 mov-ements 

would  need to be constrained to approximately 70 per cent 
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( $  million 1974) 

Item New  Airport  Existing Air- 
Site port  Site 

, (strategy 2) (strategy 7) - . ." 

7 per cent  discount rate 

Discounted cost of strategy to 2000 1 0 4  68 
Access costs (relative to strategy 4 

1975 - 2000(b) 0 -6 
2001 - 2010 0 -2 

Opportunity  cost of land -7 0 

Discounted c0s.t of subsequently 
constructing  strategy 2 in 2010(c) 0 22  

Total 97 82 

1'0 per cent discount  rate 

Discounted cost  of strategy to 2000 83 55 
Access  costs (relative to strategy 2) 

1975-2000 0 -4 
2001 -201 0 0 -1  (b) 

Opportunity  cost of land -6 0 

Discounted  cost of subsequently 
constructing  strategy 2 in 2010 

Total 77 59 

(c) 0 9 

Runway capmities  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 
fo'recast movements respectively. An upper  limit of 
estimated  discounted  cost for this additional restriction 
associated with strategy 7 is $O.5m0 
Access  costs  between 2001 and 2010 were calculated on 
the asscmption that road traffic in the study  area  would 
grow  at 5.5 per cent per armum. 
The discounted cost of subsequently  constructing  strategy 
2 was calculated asswing that construction  would need 
to commence in 2004 and that construction work to the 
value of $3Om 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. 
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and 50 per ce:it of the forecast level for strategies 2 and 
7 respectively. Further progressix-e limitations of general 

aviation  movements could ensure that aircraft  movements do 

not exceed runway capacity for some years after 2~000, 

The reductions o f  general  aviation  aircraft 

movements  required to ensure th2.t the capE.city of existing 

runways  equal  total  demand was shown in Table 3 .  l 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 discount.ed costs of t,he original strategy 2 are 

pl-esented in Table 6 , 6 ,  The resxlts  indicate the 

limitation o f  general aviation  movements by an additional 

18,000 movements per annum  would  result in a discounted 

cost saving of between $l 5m and S18m  if strategy 7 (existing 
airport site) is adopted rather  than strategy 2 (nex airport 

site), A s  discussed in section 6 , 3 . 6 ,  the upper limit o f  

estimated discounted cost f o r  this additional  restriction 

is $0,5m. 
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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 D ( l )  The  main proaosal  amounts t o  landing (or take- 

off) fees that would be substantially  increased during  peak 

periods. The effect of such  fees would  depend on the 

relative  magnitude of' the  peaks and the  troughs, as  well  as 

the  operational  interdependence of the entire air transport 

network. Hence, ,the effect of the implementation of  peak 

(I ) See  for example: 

, ,  

William D. Grampp, "An Economic  Remedy for Airport  Conges- 
tion: The  Case  for  Flexible Pricing",  Business  Horizons, 
V o l .  XI, No, 5 ( 1 9 6 8 ) ,  pp. 21-30. 

Problem",  Journal of Law and Economics, Vol.XI1, N O ,  1 
(1969) ,  pp. 79-108- 
A. Carlin and R.E. Park,  The Efficient Use of Runway 
Capacity in a Time of Scarcity (Santa Monica, California: 
The  Rand  Corporation,  August, 1 9 6 9 ) ,  R"5817-PA0 

D J.V. Yance, "Mo\rement Times as a Cost in Airport 
Operations" , Journal of Transport  Economics  and Policy, 
J.R,  Minasian  and R.E. Eckert,  "The Economics of Airport 

Review, V o l ,  X I ,  No.  3   (1969) ,  pp. 11-24. 
D A. Abouchar,  "Air Transport Demand, Congestion  Costs  and 
the Theory of Optimum  Airport Use",  Canadian  Journal Of 
Economics, V o l .  3 ( 1 9 7 0 ) ,  pp. 463-475- 

D R. Jackson, "Airport Noise and Congestion: A Peak  Load 
Pricing  Solution", Applied  Economics, Vol. 3 (1 971 ) , 
I.M.D. Little and K.M. McLeod,  "The  New Pricing Policy of 
the British Airports Authority", Journal of Transport 
Economics and Policy, V o l .  6 ,  N O ,  2 ( 1 9 7 2 ) ,  pp. 101-115. 

LI Robert R. Pipe, "Runway Congestion Cost  Pricing  Revisited", 
Transportation Journal, Vel, 1 3 ,  N o  1 ( 1  9 7 3 ) ,  PP. 51 -580 
R, DeNeufville and L.J. Mira, "Optimal Pricing  Policies 
for Air Trarisport Networks", Transportation  Research, 
Vel, 8   (1974) ,  pp. 181-1920 
p . ~ .  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 , 1 975 

. M.E, Levine, "Landing Fees ancl the Airport  Congestion 

V o x ,  111, N O ,  1 ( 1 9 6 9 ) ~  pp. 28-36, 

'Use, Congestion and Safety",  California  Management 

PP o 1 97-203. 
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l oad   p r i c ing  on Br isbane   in   i so la t ion   cannot  be 

expl ic i t ly   de te rmined ,   Never the less ,  i t  i s  c l e a r  thst 

should  such  pol ic ies  be  adopted  their   effect  would be t o  

pos tpone   t he   necess i ty   fo r   i nc rezses   i n   t e rmina l ,   ap ron  and 

runway c a p a c i t i e s ,  A s  i n   t he   cz se  of cons t ra in ing   genera l  

av ia t ion  movements, t h i s  will tend t o  f avour   s t r a t egy  7 
( e x i s t i n g   a i r p o r t   s i t e )   f o l l o w e d  by s t r a t e g y  2 over   s t ra tegy  

2 (next- a i r p o y t   s i t e )  

6.6 FORECASTS AXE CAPACITY 

The d2-scounted cos t s  of s t r a t e g i e s  2 (n.ew a i r p o r t  

s i t e )  and 7 ( e x i s t i n g   a i r p o r t   s i t e )   a r e  depender,t on the  

t iming o f  cons t ruc t ion .  The timing of cons t ruc t ion  of each 

element i n  each   s t ra tegy  has i n  tur-n  been  based on f o r e c a s t s  

of passenger and a i r c r a f t  movexenr;s and o f  runway,  apron 

and t e rmina l   capac i ty ,   A i rc ra f t  inoxrement f o r e c a s t s   a r e  

dependent on a s s m p t i o n s   a b o u t   a i r c r a f t   s i z e  and a l s o  r e l y  

o n  the Lmderlq-ing  derxmd f o r   a i r   t r a v e l  and the   p r i c ing  

po l i c i e s   expec ted   i n   t he   fu tu re ,   Cap? . c i ty   c r i t e r i a   a r e  no 

m o r e  c e r t a i n .  For example,   the  cri terion  used foj: annual 

runway capac i ty   xas   tha t  i t  would be  reached  once  the 

average delay f o r  a l l   a i r c r a f t   o p e r a t i o n s  exceeded 4 minutes 

i n   t h e   t h i r t i e t h   b u s i e s t   h o u r  of the  year ,  Any change i n  

the  assunptions  regarding  the  capacity- o f  f a c i l i t i e s ,  or 

v a r i a t i o n   i n   t h e   a c t u a l  as opposed t o  f o r e c a s t   a i r c r a f t  or 

passenger movements  would a l t e r  rhe timing and hence,  the 

discounted costs o f  s t r a t e g i e s  2 and 7. 

An a l t e r a t i o n   i n   t h e   f o r e c a s t   c a p a c i t y  of 

p a r t i c u l a r   a i r p o r t   f a c i l i t i e s  Tiould hzLve the same pr 'oport-  

i o n a l   e f f e c t  oil the  discounted  cos,ts  of s t r a r e g i e , ~  2 o r  7 as 
a change i n  expec-ced a i r c r a f t  znd passenger movements. For 

example, i n   t he   ca se  where rum-ay capac i ty  i s  the   l imi t ing  

fac t ,o r  on a i rpo r t   ope ra t ions ,   t he   e f f ec t  o n  r e l a t i v e   c o s t s  

o f  a 15 pe r   cen t   i nc rease   i n   t he   fo recas t   capac i ty  of a 

runway liould be  the same as a l5 per   cen t   reduct ion   in   the  



- 62 - 

forecast of aircraft movements. Therefore, the sensitivity 

of relative  costs to either a change in the assumptions 

regarding  capacity o r  in the expected aircraft  and  passenger 

movements  at  Brisbane  can be  seen  by examining a change in 

either  capocity or aircraft and ptssenger 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 $0 7 years, 
Consequently, for all facilities to be operational by 1985, 
construction  would need to commence  before 1979. Were a 

decision taken to adopt  strategy 2 as the basis  for the 

future development of Brisbane Airport,  it wcruld be unlikely 

that the  additional 4 years  data  would result in  much 
improvement in the estimate of 1985 traffic, Consequently, 

the  expenditure  required f o r  site  works  and to develop the 
movement area in strategy 2 would  be committed  before any 

significant  variation in traffic forecast could be 

identified. On the other  hand the lead times required to 

construct the various  facilities in strategy 7 (existing 
airport site) are such that if a significant  shortfall 

or increase in arirport activity were to be identified then 

the timing of the provision of facilities  could be more 

readily  changed  than in the  case of strategy 2. Therefore, 

shortfalls in forecast t,raffic would reduce the total 

discounted  cost of strategy 7 more  than strategy 2, 

Apart  from a lower discounted cost, one of the 

main advantages of a strategy such  as 7,  which would make 

use of existing  facilities,  would be to preserve  flexibility 

and  keep options open  by  delaying commitment to large 

capital works. Although not quantified, this is W: 

advantage  because of the probability of changes  over the next 

20 years,  not only in patterns of demand  but 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 
restrictizl.g general aviation movements from about 1 9 9 5  
onwards has adequate  capncity until about 201 0, 'The 

quantifiable costs, in present value terms, o f  this  type of 

strategy,  including provision of all necessary  terminal 

buildings etc,  is some $l  8m  less (at a 10 per cent  discount 

rate) than the cost of providing a new airport north o f  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  quarter of the 

$18n calculeted  advantage of adopting a strategy which uses 

the existing  runway ccmplex. 
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ANXEX C 

AIRCRAFT AND PASSENGER IfOI~ENElT 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 o r  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 

airport  access  studies, transit traffic is excluded. 

C. 2 DOMESTIC AND  PAPUA NEW GUIXE.4 SCHEDULED PASSEYGER AND 
AIRCRAFT MOVEFIEiTT FORECASTS 

Both trend forecasting and aggregate econometric 

forecasting techniques were  used in the examination o f  air 

travel demand at Brisbane  Airport. 

C. 2.1 Passenper Movement Forecasts 

C,2,1 . l  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 variable. 
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A t ime  series  of  passenger movements a t   Brisbane 

A i r p o r r :  i s  g iven   i n  Annex D. Th i s   s e r i e s  i s  a c t u a l l y  an 

underestimate  of  passenger moxements a t   t h e  a i r p o r t ,  the  

b i a s   a r i s i n g   f r o m   t h e   d a t a   c o l l e c t i o n  methods  employed, It 

i s  known t h a t   t h e   b i a s   i n c r e a s e s   w i t h   t i m e ,   a n d   t h a t   i n  

1972-73 the   r eco rded   s t a t i s t i c   unde r s t a t ed   t he   t rue   va lue  by 

about 1 2  p e r   c e n t .   ( l )  However, t he   da t a   ava i l ab le   xas  

inadequate t o  ad jus t   t he   s e r i e s   app ropr i a t e ly ,  

Man). a l t e r n a t i v e   f u n c t i o n a l  f o r m s  h-ere estimated 

using  the  aggregate   data  t o  de\-e1 o p  t r e n d   f o r e c a s t s  of 

passenger movements a t   Brisbane  Xirport  . ' 2 )  S t a t i s t i c a l l y ,  

the  models t h a t  had  an inf lexion  ?oint   performed worse  than 

o the r s ,  and those   tha t   impl ied   pos i t ive   g rowth   ra tes   per -  

formed  marginal ly   bet ter   than  the  l inear   model .   There were 

no s t a t i s t i c a l   g r o u n d s   f o r   s e l e c t i n g  one  of the  grok-th  models 

i n   p r e f e r e n c e  t o  aF.other. The' graph i n  Figure C .  1 d isplays 

the  long  run  trends  implied bl- the   var ious  models es t imated.  

As can be seen,   the   forecasts   implied by "equal ly  good" 

s t a t i s t i c a l  models show a very  h-ide  range of future   passenger  

movements,  Thus i t  i s   c l e a r   t h a t   i n f o r m a t i o n   o t h e r   t h a n  

h i s t o r i c a l   d a t a  on passenger movements should be used i n   t h e  

forecas t ing   procedure ,  A s  n o t e d   e a r l i e r   t h i s  car: be done 

i n  an  informal way by modifying  the  t rend  forecasts  by 

judgements  concerning  future economic ar?d o the r   fo rces ,  

A l t e rna t ive ly ,   fu r the r   i n fo rma t ion  nlay be   in t roduced   expl ic -  

i t l y  into  the  estimating  model.  

( 1 )  Department o f  T r a n s p o r t   s t a t i s t i c s  of passenger movements 
a t  an  a i rpo r t   r eco rd   t r ans i t   pas senge r s   on ly  when a 
f l i g h t  number change  occurs a t   t h e  a i r p o r t ,  The  number 
of f l i gh t s   t h rough   E r i sbane  A i r p o r t  w i th   t he  same f l i g h t  
number has   been  increasing  over  x i m e .  Thus the   b i a s  
induced by t h i s  method of recording  passenger movement 
s t a t i s t i c s   a t   B r i s b a n e  A i r p o r t  has  increased  over  t ime. 
The s i z e  o f  t h e   b i a s   i n  1972-73 w a s  es t imated  using TAA 
and AAA o r ig in /des t ina t ion   da t a .  

( 2 )  Linear  and  non-linear  regression methods  were  used as 
the  es t imat ing  procedure.  
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C . 2 . 1 . 2  Econometric  Forecasting Models 

These  were  developed on t h e   b a s i s  of an   ana lys i s  

o f  agg rega te   a i r l i ne   pas senge r  movements a t  all Aust ra l ian  

a i rpor t s  over  the  period 1960-61 t o  1972-73. Five m a j o r  

f ac to r s   i n f luenc ing   t he   l eve l  of  aggregate  passenger move- 

ments  through  time were considered : r e a l  income an.d i t s  

d i s t r i b u t i o n ,  changes i n   t r a v e l   p r o p e n s i t i e s   w i t h i n  income 

c l a s ses ;   r ea l .   a i r   f a r e s , ;   popu la t ion ;  and  changes i n   t h e  

a i r  network  route   s t ructure .  Changes i n  income d i s t r i b u t i o n  

and route   s t ructure   over   t ime were not   model led  expl ic i t ly  

bec'ause  of d a t a   l i m i t a t i o n s o  Thus changes i n   t r a v e l  

propens i t ies   wi th in  income c l a s ses  through time  had t o  be 

spec i f i ed  as class  averages  and  changes t o  t he   rou te   s t ruc tu re  

were  assumed t o  con t inue   a s   i n   t he   pas t ,  The l a t t e r  

assumption i s  not   unreasonable   s ince   the   a i r l ines   can  be 

expected t o  use   s imi la r   dec is ion   ru les  t o  change  route 

s t r u c t u r e   i n   t h e   f u t u r e   a s   t h e y  have i n   t h e  past .  

Many a l t e r n a t i v e  models  were hypothesised  and 

es t imated   us ing   quar te r ly   da ta   wi th   to ta l .   domest ic   a i r l ine  

revenue  passenger movements per  capita  as  the  dependent 

var iab le .   Autocorre la t ion  was found t o  be s i g n i f i c a n t  s o  

a Cochran-Orcutt  transformation w a s  i nc luded   i n   t he   e s t ima t ion  

procedure The m o s t  appropr ia te  model f o r  fo recas t ing  

aggregate   a i r l ine  revenue  passenger  movements i n   A u s t r a l i a  

w a s  found t o  be: 

ATC = - 9 .30  + 2 , 1 1  GDP + 0 ,21  RFI + 0 . 2 9 s ~  - 0.11  s2 

(19 .8 )  ( 0 . 5 )  (15 .4)  ( -5 .2)  

GDP = log GDPt - 0.44  loge GDPt-.,, e 

RFI = log  RFIt - 0.44  log,  RFIt-l 

- " 

( 1  ) r r t r r  values   are  shown in   paren theses   under   the  
coe f f i c i en t   e s t ima tes .  
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and ATC i s  a qua r t e r ly   t ime   s e r i e s  o f  domes t i c   a i r l i ne  

revenue  passenger molernents pe r   caF i t a ;  GDP i s  a qua r t e r ly  

t ime   s e r i e s  of real .   gross   domest ic   product   per   capi ta ;  

RFI i s  a q u a r t e r l y   r e a l   f a r e s   i n d e x ;   a n d  S. = 1 ,  2 ,  3, 
i s  a seasonal  dummy- var iable   def ined  below: 

l , t  

Quart e r  
s1 

S S 

1 1 0 0 

2 0 1 0 

3 0 0 1 

4 0 0 0 

7 
”” 

- 

The f a r e   c o e f f i c i e n t   i n   t h e   s e l e c t e d   e q u a t i o n  was 

n o t   s i g n i f i c a n t  due perhaps t o  rhe  small v a r i a t i o n   i n  

h i s t o r i c a l   r e a l   f a r e s ,  The equation  did  not  provide a 

spec i f i c   e s t ima te  o f  t h e   e f f e c t  o f  changing  average  travel 

propens i t ies   over   t ime.   Severa l  inodels  were s p e c i f i e d   t o  

t e s t   t h i s   e f f e c t   v i a   t h e   i n c l u s i o n  o f  a t ime  trend  7-ariable 

but i t  was found t o  be  highly  coll inear  with  income:  thus 

c r e a t i n g   e s t i m a t i o n   d i f f i c u l t i e s -  ‘The income c o e f f i c i e n t  

w a s  subsequent ly   referred t o  as an  ”aggregate income 

e l a s t i c i t y ”  I 

Making use o f  t h e  demand r e l a t ionsh ips   r epor t ed  

above fo r   fo recas t ing   aggrega te  demand w a s  r e l a t i v e l y   s t r a i g h t -  

forward. An exaainat ion o f  pas t   da t a   i nd ica t ed   t ha t   t he  

r a t i o  of passenger movements at Brisbane t o  aggregate 

Aus t r a l i an  movercents has  remained  reasonably  constant.  

Assuming tha t   t h i s   r a t io   r ema ins   cons t an t ,   t he   nex t   s t ep  

was t o  f o r e c a s t   f u t u r e   l e v e l s  o f  gross domestic  product  and 

the   re levant   popula t ion   measure   a f fec t ing  demand a t  Brisbane 

Airport  D 

A cons tan t   g rowth   ra te   func t ion  was used t o   e x t r a -  

p o l a t e   r e a l  income per   head a t  t h e   r a t e  o f  3 . 3  per   cen t   per  

arnum, The re1evan.t  population was assumed t o  comprise  the 

population o f  t h e   B r i s b a n e   s t a t i s t i c a l   d i v i s i o n   p l u s  one 

f i f t h  of t he   popu la t ion   o f   t he   r e s t  o f  Queensland.  Consrant 
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TABLE C . l  - ANNUAL  DOMESTIC  AND  PAPUA N E W  GUINEA  SCHEDULED 
~ 

A I R L I N E   P A S S E N G E R  MOVEMENT FORECASTS  FOR 
BRISBANZ  AIRPORT:   ALTERNATIVE  FORECASTING iYETHODS - 

- "- 
Forecast  M e t h o d   Y e a r  

T o t a l  ' 95$ C o n f i d e n c e  Move- 
M o v e m e n t  s I n t e r v a l  ( ' 0 0 0 )  m e n t s  / 

2000-01 14282.4 
Trend Extrap- 1975-76  2217.0  1976 

o l a t i o n  
(constant  1980-81 3732.0 3223 
g r o w t h   m o d e l )  1985-86 6284.0  4727 

(a) N o t  c a l c u l a t e d .  

" NOTE: The p o p u l a t i o n  p r o j e c t i o n s  a re  f o r  calendar  y e a r s .  

T A B L E   C .  2 z  TREND  FORECASTS O F  REVEhTJE  PASSENGER 

MOVEMENTS_PER C A P I T A   A T  CAIG3ERRA AIRPORT 

Y e a r   C o n s t a n t   G r o w t h  Model Linear  Model 

1975-76 
1 980-8 1 

1985-86 
1990-91 
2000-01 

4 .6  

5.5 
6 . 6  
8 .0  

1 1 . 5  

4 .4  

5 - 0  
5 . 7  
6 . 3  
7 . 5  
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growth r a t e   f u n c t i o n s  were then usemd t o  fo recas t   t hese  

popula t ions ,   the   Br i sbane   s ta t i s t ica l   d iv is ion   having   d i s -  

played a growth r a t e  of 2 , 3  per   cent   per  annum, and  the 

r e s t  o f  Queensland 1.5 per   cent   per  annum. 

Givex c u r r e n t   t r e n d s   i n   p o p u l a t i o n   g r o w t h   t h i s  

could  be ar: over-estimate.  It was assumed t h a t   r e a l   f a r e s  

would remain at cur ren t   l eve l  S as ,   a l t hough   r ea l   cos t s  of 

a i r l i n e   o p e r a t i o n   a r e   i n c r e a s i n g ,   a i r l i n e   o p e r a t o r s   a r e  

expected t o  continue t o  ga in  economies  due t o  technological  

and  marketing  advances, 

The f o r e c a s t s   g i v e n   i n  'Table  C.l  were der ived by 

combining the  real .  gross doneszic  product  and  population 

forecasts   with  recorded  data  on a i r l i n e  revenue  passenger 

moverents a t   Br i sbane   Ai rpor t   for  1972-73," '  and  the 

aggregate income elasticity-  estima-ce.   Trend  forecasts  using 

the  "constant  growth" model a re   a l so   inc luded   for   compara t ive  

purposes 

C .  2.1 3 Forecas t   Se lec t ion  

To assist  i n   t h e   s e l e c - c i o n  o f  t he  more appropr ia te  

of t h e  t w o  s e t s  o f  f o r e c a s t s ,  a comparison o f  per   cap i ta  

movements a t   Br i sbane   and   o ther   Aus t ra l ian   a i rpor t s  was made. 

The r a t e s  of  growth in  domestic  revenue  passenger 

movements pe r   cap i t a  a t  Sydney,  Yelbourne  and  Brisbane A i r p o r t s  

over  the  past  decade  have  been  similar,  with  Brisbane  Airport 

d i sp lay ing   the   h ighes t   l eve l  of  mo1,erents pe r   cap i t a  of  these  

three.   Canberra  Airport  on the  other  hand,  had a loh-er r a t e  

of growth,   but   higher   levels  of movenlenzs pe r   cap i t a .  The 

h ighe r   l eve l  o f  passenger IliOvments per   cap i ta  caE be  

a t t r i b u t e d  t o  Canberra' S unique   charac te r i s t ics  D Accordingly 

movements p e r  c a p i t a   a t   t h i s   a i r p o r t  were considered t o  be  

an upper bound t o  movements a t  o t h e r   c a p i t a l .   c i t y   a i r p o r t s .  

Two t r end   fo recas t s  o f  revenue  passenger movements per  

capi ta   a t   Canberra  A i r p o r t  were subsequently  prepared.  These 

a re   p re sen ted   i n   Tab le  C . 2 ,  The resu l t s   sugges t   tha t   the  
- " 

( 1  ) Aggregate movements a t  Br isbane   Ai rpor t   inc lude   t rans i t  
passengers ,  
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econometr ic   forecasts   for   Brisbane A i r p o r t  a r e   p re fe rab le  

t o  those  based on t rend   ex t rapola t ion ,  

F ina l ly ,   severa l   overseas   s tud ies  of  demand for air 

t r a v e l  were  reviewed. I n  t h e   s t u d i e s   c i t e d  ( l ) ,  a l l  but   the 

London Study  deal t   wi th   aggregate  demand by  country  rather 

thac  a i r p o r t .  The econometric model e s t i m a t e s   f o r   t o t a l  

Austral ian demand gave  an  aggregate income e l a s t i c i t y  of 

+2.11 which was within  the  range of e s t ima tes   r epor t ed   i n  

overseas   s tudies ,  The  demand func t jons   i n   t he   ove r seas  

s tudies   c i ted  used  revenue  passenger   miles  as a dependent 

var iable   ra ther   than  revenue  passenger  movements.  The 

f o r m e r   v a r i a b l e   a l l o w s   f o r   v a r i a t i o n s   i n   b o t h   t o t a l   t r i p s  

made and t h e i r   l e n g t h ,   a s   a g a i n s t  t o t a l  t r i p s  made. The 

Douglas AircraSt Company model es t imated  the income e l a s t i c i t y  

f o r  aggregate U . S .  a i r   t r a v e l  demand a t  1,96. Lave reported 

income e l a s t i c i t i e s   e s t i m a t e d  by  var ious  researchers   into 

U.S. a i r   t r a v e l  demand in   the   range  0 3 8  t o  9-24. The P .E .  

Consul tants '   s tudy of N . Z .  a i r   t r a v e l   r e p o r t e d   a n  income 

e l a s t i c i t y  of 1 . 3 .  A 1 1  these   s tud ies   es t imated  a s i g n i f i c a n t  

p r i c e  e l a s t i c i t y  of  demand f o r   a i r   t r a v e l ,  which was not   the 

c a s e   i n   t h i s   s t u d y .  

C.2.1.4 Route S t r a t i f i c a t i o n  and Forecas ts  

Before   p resent ing   the   forecas ts   in   f ina l   form,  ar, 

i n d i c a t i o n  of t r a f f i c   d e n s i t y  on p a r t i c u l a r   r o u t e s   i n   t h e  

network is  reqwired. 

"- "- 
( I )  Y . G .  Aure i l l e  and C.T. N o r r i s ,  Long-Term Forecas t ing  

Models of the  U . S .  Domestic  and  International.   Traffic 
- and  F'orecasts t o  ' l m ' u g l a s  A i r c r a f t  Company, 
1 9 m  Report N o ,  CI-8-5-2741. 

D Commission  of the  Third Londcn A i r p o r t ,  Papers  and 
Proceed-  (London: HMSO, 1970), Volume V I I .  
R . C .  Fordham, "Airport   Planning of the   Thi rd  Londcn 
Ai rpor t " ,  The  Economic Journa l ,  Vol.LXXX, N0.318 
(June 1970x p p .  307-322. 

D L.B.  Lave, "The Demand fo r   In t e rc i ty   Passenge r   T rans -  
po r t a t ion"  , Journal  o f  Reg iona l sc i ence ,  v01 D 12 I N o  - 2  
(April. 1 972) , pp.  71 - 8 4 .  

D P . E .  Consul tants ,  Review o f  Operations:  New Zealand NA& 
(1973) 
Pea t ,  Marwick, Livingston 8e C O ,  Na t iona l   In t e rc i ty  
Trave l ;  Development ar:d Impl'ementation of a Demand 
" Forecasting  Framework-pringfield, Va: NTIS, 1 9 7 0 ) .  



- 77 - 
Four  general   routes were de l inea ted  and  Brisbane 

Airport   passenger movements were appomioned C G  each of 

t h e s e   r o u t e s   b y   p r o j e c t i n g   h i s t o r i c a l   r o u t e   s h a r e s  using TA4 

o r i g i n / d e s t i n a t i o n   d a t a  for s e v e r a l   y e a r s   i n   t h e  past  

decade. The passenger movement f o r e c a s t s   f o r   e a c h   r o u t e  

are shown i n  Table 2.1 (Chapter 2). 

C 0 2 . 2  A i r c r a f t  Xovement Forecas t s  

I n   d e v e l o p i n g   a i r c r a f t  mcvement f o r e c a s t s  From 

passenger movement fo recas t s ,   t he   fo l lowing   f ac to r s   xe re  

considered: 

- the   type  of a i r c r a f t   l i k e l y  - to  operate  on 

. each r o u x e  at  any  point o f  Time; 

- minimum acceptable  daily  frequencies  on  each 

rout e ; 

- t h e   f l e e t  size; 

- acceptable  average  load  facxors  on  each  route;  

- f u t u r e  development o f  t h e   r o u t e   s t r u c t u r e .  

Consideration o f  t h e   a i r c r a f t   t y p e s   l i k e l y  t o  

operate  o n  each   rou te   requi red  a f u r t h e r   s t r a t i f i c a t i o n  o f  

t h e   r o u t e   s t r u c t u r e .  The f i n a l   r o u t e   s t r u c t u r e ,  a d  t h e  

a i r c r a f t   t y p e s  assumed K O  be  operared o n  each of t hese  

rou te s  o v e r  t he   fo recas t   pe r iod   a r e  shown i n  Table C . 3 .  (1 1 

Mininum average   da i ly   f requencies   on  eacL rou te  w a s  

assuixed t o  be  those  currently  opera-cing aEd i t  w a s  asscmed 

tha t   t hey  would no t   f a?  1 below these   l eve ls   These  were 

take?.  from TAA and AAA t imetables   er ' fecr ive f r o m  20 October, 

1573. Maximum average  load  factors  on  zhe m a j o r  r o u t e s  

were  assumed t o  l i e  betxieer 6 5  ar:d 70 per cen t .  O n  t he  

western  route   the maximum l o a d   f a c t o r  was assumed t o  be 60 
per   cen t .  

( 1 )  The aircraf t   rypes  asscmed f o r  use on  The routes  
defined  are  comparable t o  those  used by the Sydi?ey 
Airport  Study  Group. 
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TABLE C .  3 - AIRC-FT TYPE ASSUbmD FOR O P E R k T I O I i  ON EACH 

ROUT E 
" 

( a )  

"" 

Papua 

Guinea 
Year  Domestic "" New 

South  North 1 North 2 North 3 West 

1975-76 597 697 2 295 1 7 2  7 

1980-81 5,8 6,7 2 5 1 7 2  7 

1985-86 8 7,8 3 577 1,2 7,8 

1990-91 8,9 7,8 3 7 2 8 

2000-01 11,12 10, l l  4 10 , l l  2 1 0 , l l  

( a )  Domestic routes   a re   def ined   as   fo l lows:  
Sou th :   i n t e r s t a t e   rou te s  between  Brisbane  and 
southern  centres;   North 1: Brisbane-Mt  Isa-Darwin 
route;   North 2: Brisbare-Maryborough-Bundaberg- 
Gladstone  route;  North 3 :  Brisbane t o  o ther   nor thern  
coas t a l  p o r t s ;  West: i n t r a s t a t e   r o u t e s  between 
Brisbane  and  western  ports.  

KEY T O  AIRCRAFT TYPE 

1 .  
2. 
3" 
4 ,  
5. 
6. 
7- 
8. 
9. 
10. 
11. 
12. 

Twin Ot t e r  
F27 

80 s e a t   a i r c r a f t  
F27-500 

DC-9 
B727-100 
B727-200 
Airbus (240  s e a t s )  
Airbus (280 s e a t s )  
200 s e a t   a i r c r a f t  
350 s e a t   a i r c r a f t  
700 s e a t   a i r c r a f t  
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The s i z e  and  composition o f  t h e   f l e e t   r e q u i r e d  t o  

s e r v i c e   t h e  demand f o r  a i r   s e r v i c e s   a t   B r i s b a n e   A i r p o r t  w a s  

n o t   c o n s i d e r e d   e x p l i c i t l y   i n   t h i s   S t u d y .  Such an ana lys i s  

would r equ i r e  arl exar,:ination o f  the   composi t ion  ard  s ize  o f  

f l e e t s   r e q u i r e d  t o  s e r v i c e  a i r  t r a v e l  demand over   the t o t a l  

Aus t ra l ia r -  a i r  ne twork   because   o f   a i r c ra f t   u t i l i s a t ion ,  

subs t i tu tab i l i ty ,   and   rep lacement   cons idera t ions .  A check 

w a s  made t o  ensu re   t ha t   t he   a s suned   f l ee t   s i ze   r equ i r ed  t o  

service  Brisbane  Airport   passenger movement  demand %as 

cons i s t en t  with expected  developments. 

It w a s  recognised that som'e route  development 

a f f e c t i n g   a i r c r a f t  and  passenger movements a t  Brisbane 

Airport   could  take  place  over   the  forecast   per iod.  The 

r o u t e s   t h a t  would be m o s t  a f f ec t ed   a r e   t hose  betweec.  Brisbane 

and  Papua New Guinea, an.d between  Erisbare arid the   nor thern  

po r t s ,   I n   t he   fo rmer   ca se ,  i t  i s  q u i t e   l i k e l y   t h a t   d i r e c t  

f l i g h t s  betweeil  Sydney and Papua Ye+,- Guinea,  Townsville  and 

Cairns w i l l  b e   i n t r o d u c e d   i n   t h e  f?&3'S. This w i l l  t end  t o  

r educe   a i r c ra f t  ifloveirlents a t  Brisbare .  The s t r u c t u r e  o n  

o the r   rou te s  %-ill b e   a l t e r e d   a s  demand on p a r t i c u l a r   l i n k s  

inc reases ,  however these  changes  should  only  have a s m a l l  

e f f e c t  o n  movements a t  Brisbane  -Lirport 

Using  the  above  information  acd  assr:mptions, i t  i s  

poss ib l e  t o  de r ive  a l a r g e  number ob' a i r c r a f t  movernent 

f o r e c a s t s .  However, upper  and  lower l imi t s  a re   sec   by   the  

type o f  a i r c r a f t  and minimum frequency  assumptions. The 

assumptions  regarding  a i rcraf t   types   are   set  o u t  i n   T a b l e  

Cog. The result ing  upper  and  lower bounds o f  a i r c r a f t  

moverrents a r e   p re sen ted   i n   Tab le  C . 4 .  It should  be  noted 

t h a t   t h e  1975-76 forecasts   coincide  with The minimum d a i l y  

frequency o f  se rv ice   in   October  1973.  

A compromise p r o j e c t i o n   o f   a i r c r a f t  movements was 

a r r i v e d  a t  by- coxbining a n  average  ra te  of i n t roduc t ion  o f  

l a r g e   a i r c r a f t   w i t h  a medium frequency o f  se rv ice ,   such  a 

p r o j e c t i o n  i s  p re sen ted   i n   Tab le  2 . 2 ,  (Chapter 2). Tables 



Domestic ( b )  
Year -____-- Papua T o t a l  

New Guinea South  North West 
“ 

1975-76  16.3  -20.4  14,6  -14,8  1 .6   -1 .7   1 .4  -1.5 33.9  -38.4 

1980-81  16.3  -2C04 2008 -21 - 1  1 . 6  -1.8 2 ,o  -2.1 40.7  -45.4 

1985-86 ZOO4 -20,7  23.1  -28.9  1.6 -1.8 2.1 -2,5 4’7.2 -5309 

1990-91  24.9 -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  -205 2.9 -5.1 65.9  -91.7 I 

CO 
0 

I 

” ” 

( a )  An a i r c r a f t  movement i s  an. a i r c r a f t   l a n d i n g  or t ake  o f f .  

( b )  Domestic routes   are   def ined as fol lows:  
Sou th :   i n t e r s t a t e   rou te s  between  Brisbane ar.d southerr .   centres;  
K o r t h :  Brisbane-Mt  Isa-Darwin,  and  Brisbare-Cairns  routes ; 
West: i n t r a s t a t e   r o u t e s  between  Brisbane  and  westerr  ports, 
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C,5 and c.6 provide  the  informarion o n  s e rv i ce   f r eqcenc ie s  

and a i r c r a f t   u s a g e  f r o m  which  Table 2 . 2  w a s  draw>  up. 

Table C . 7  conta ins   the  number o f  pas senge r s   pe r   a i r c ra f t  

implied  by  the  assumptions.  

C . 3  OThXR USER D E M N D  FORECASTS 

The fo recas t s   p rov ided   i n   t h i s   s ec t ion   were   p repa red  

by  the  then Department o f  C i v i l   A v i a t i o n   i n  December 1972. 
They inc lude   pro jec t ions  o f  i nxe rna t iona l ,  commuter, military 

and  non-scheduled  a i rcraf t  movements. 

The f o r e c a s t s  o f  i n t   e r n a t i   o n a l  t raf f i c  exclude 

t r a f f i c  between  Austral.ia  and  Papua New Guinea, 'The l a t t e r  

has bee;; c l a s s i f i e d  as p a r t  o f  the   domest ic   t ravel   because 

o f  c u r r e n t   s t a t i s t i c a l   c o l l e c t i o n   p r o c e d u r e s .   I n t e r n a t i o n a l  

and commuter passenger  forecasts  appear i n  Table C . 8  whi ls t  

t he   co r re spond ing   a i r c ra f t  movements a r e   p r e s e n t e d   i n  'Table 

C . 9 .  The f o r e c a s t s  o f  CoilViluter t r a f f i c   a l s o   i n c l u d e   f l i g h t s  

by  char ter   operators   fol lowing a f ixed   t imetable   under   an  

exemption f r o m  A i r  Navigation  Regulation 203.  

X i l i t a r y   a i r c r a f t  movezenzs i n  Table C . 1 0  cover 

bo th   f i xed  rvj.ng and  helicopter  mo~-ements by Aus t ra l ian   and  

overseas m i l i t a r y  a i r c r a f t  iyon-scheduled a i r c r a f t  mos.ements 

i n  Table C .  I 0  i nc lude   a i r l i ne   cha r t e r   ope ra t ions  (as opposed 

t o  f i xed   t ime tab le   cha r t e r s )   bo th   domes t i c   acd   i n t e rna t iona l ,  

f l y i n g   t r a i n i n g ,   p o s i t i o n i n g   f l i g h t s  ar_d non-mili tary 

h e l i c o p t e r   f l i g h t s .  

F i n a l l y ,   f o r e c a s t s  o f  a rmua l   f r e igh t   ca r r i ed  on 

scheduled   se rv ices   a re  summarised i n  Table C . l l .  These 

f o r e c a s t s   r e f e r  t o  f r e i g h t  ernbarked/disembarked  on  schedLled 

serv ices   by  mixed configurat ion arld p u r e   f r e i g h t e r   a i r c r a f t .  

They do n o t   i n c l u d e   f r e i g h t   c a r r i e d  on c h a r t e r   a i r c r a f t .  

Forecasts  o f  annua l   f r e igh t   ca r r i ed  o n  schedLled  services 

have  beer.  used i n   c a l c u l a t i n g   a c c e s s   c o s t s  f o r  a l t e r n a t i v e  

deve1 .op~ent   s t ra teg ies .  

The a i r c r a f t  move;aent fo recas t s   desc r ibed  i n  t h i s  

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 ROVrES TFAOUGH 
mIs BANE( a) 

~” (aircraft/day) 
Papua 
New - 

Year South  North 1 North 2 North 3 West Guinea 

2 7 1975-76 24 2- 7 
117 1 2 2 

1980-81 26 9 7 97 
2 

17 6 2- 7 

1985-86 28 2- 6 4 
7 11- 7 20 27 4 3  

1990-91 36 3; 16 
24 

2000-01 36 4- 20 26 2 
7 3 : 4  

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

Domestic routes are defined as follows: 
South:  interstate  routes betweep. 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. 



m 
I-) 
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TABLE (2.7 - FORECAST  AVERAGE  PASSENGERS  PER  AIRCRAFT AT 

BRISBANE A I R P O R T  

Domestic  Papua 
Year N e w  Guinea 

South  North  and 

1975-76 

1980-81 

89 .2  

116 .0  

51 .8  

56 .2  

97.3 

96 ,7  

1990-91 172 .4  75 08 152 .3  

2000-01 333 0 7 123.2  225.0 
~ 

Source:  Derived  from Tables  2.1 and 2 0 2 .  
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TABLE C S - ANNUAL I N l E R X A T I O K A L  A N I  COPXUlER  PASSENGER 

MOVEMENT FOF!ECBSTS FOR BRISBANE  AIRPORT 

('000) 

Y e a r   I n t e r n a t i o n a l   A i r l i n e  C o m m u t e r  

T r a n s - T a s m a n   O t h e r  T o t a l  
~ ~~ 

1975-76 62 28 . 90 9 
1980-81 100 + 3 145 13 l -  

1985-86 I 60 70 230 17  

1590-91  280  120  400  23 

2000-01 854 353 1 ,207 42 

( a )  The fo recas t s  t o  the year 1990-91 w e r e   m a d e  by the  then 
D e p a r t m e n t  o f  C i v i l   A v i a t i o l ~ ,   D e c e m b e r ,  1972. Forecasts  
f o r  t he  year 2000-01 were derived by  extrapolat ion.  

TABLE C .9 - ANKUAL INTERNATIOZAL .&??D C 0 K " E R   A I R C R A F T  MOVEMEKT 

FORECASTS  FOR  BRISBAXE  AIRPORT ( a )  

Y e a r  In te rna t iona l  A i r l i n e   C o m m u t e r  

T r a n s - T a s m a n  0 ther T o t  a1 

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

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

1985-86 1 ,500 3 , 5 0 0  4 , 000 3 , 500 

1990-91 2 ,100  3,500 5 ,600  4 ,000  
2000-01 4 ,100   6 ,800  1 1  ,100 9 , 700 

( a )  The forecas ts  t o  the yezr  1990-91 w e r e   m a d e  by the then 
D e p a r t m e n t  o f  C i v i l   A v i a t i o n ,   D e c e m b e r ,  1972.  Forecasts  
for the year 2000-01 w e r e  derive6 by extrapolat ion,  
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T A B L E   C .  1 0  - ANNUAL N O N - S E D U L E D  AND MILITARY  AIRCRAFT 
""" 

MOVEPENT  FORECASTS  FOR  BRISBANE  AIRPORT 7 3  

Y e a r   N o n - s c h e d u l e d   A i r c r a f t  M i l i t a r y  
(I l lcluding genera l   av ia t ion)  A i r c r a f t  

l 
" 

1975-76 30 y 900 2 9 700 
1980-81 42 800 3 , 600 
1985-86 5 5 , U o  4 ,600  
1990-91 -7 I , 400 5,800 

2000-01 118,600  9  7 300 
-~ 

( a )  The f o r e c a s t s  t o  t h e  y e a r  1990-91 w e r e   n m d e  b y  
t he  then D e p a r t m e n t  o f  C i v i l   A v i a t i o n ,   D e c e m b e r ,  
1972. Fo recas t s  f o r  t h e  yea r  2000-01 w e r e  
de r ived  by e x t r a p o l a t i o n .  N o   a l l o w a n c e  has been 
m a d e  f o r  p o s s i b l e   d i v e r s i o n  o f  general a v i a t i o n  
m o v e m e n t s   f r o m   B r i s b a n e   A i r p o r t .  
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TABLE C ,  1  1 - FORECAST ANATUAL FF-EIGHT CARRIED ON S CFZDULED 
" 

SERVICES : BRISBXXE * I F P O R T (  a 

( ~ O O O  tonnes) 

Year I n t e r n a t i o n a l  Domestic T o t a l  Commuter 
*4 i r l i ne   A i r l i ne   A i r l i ne  

1975-76 0-82 26.64 27 45 0.02 

1980-81 1 D 36 37.18  38 0 55 0.03 

1983-86 2,oo 50 ?Og 52,09  0.0h 

1990-91 3009 70 * 09 73.18 0. o j  
2G00-01 7 041 148.59 156 .oo 0.08 

(a) The f o r e c a s t s  t o  t he   yea r  1990-91 were made bp t h e  
then  Department o f  Civil  AT-iation, December, 1972.  
Forecasts  for t h e   y e a r  2000-01 were derived by- 
ex t r apo la t ion .  The fo recas t s   a r e   fo r   r evenue   f r e igh t  
embarked/disembarked  on s c h e d ~ l e d   s e r v i c e s  by mised 
configurat i  o n  a n d   p u r e   f r e i g h t e r   a i r c r a f t .   F r e i g h t  
c a r r i e d  o n  c h a r t e r   a i r c r a f t  i s  not included, 
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" 
ANNEX D 

H I S T O R I C A L   T I P E   S E R I E S  DATA FOR BRISBANE  AIRPORT 

The f o l l o w i n g   t a b l e s   g i v e   s t a t i s t i c s  o f :  

( i) annual  revenue  passenger movements a t   Br i sbane  

Airport  f o r  the  per iod 1960-61 t o  1972-73; 

(ii) a n n u a l   c i v i l  and m i l i t a r y   a i r c r a f t  movements 

a t   Brisbane  Airport  f o r  the   per iod 1960-61 t o  

1972-73 ; and 

(iii) o r i g i n / d e s t i n a t i o n   d a t a  f o r  passengers   a r r iv ing  

a t ,  and depar t ing  f r o m  Brisbane  Airport f o r  the  

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

The da ta   sources  f r o m  which  these  tables were der ived 

a r e  shown a t   t h e  f o o t  of each  table .  
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Year Airline  Commuter (a) 

International  Domestic 

1962-61 
1961  -62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
I 97~-71 
19'71 -72 

1972-73 

5.4 
5.7 
9.2 
15.3 
21.5 
25.7 
34.2 
38.1 
4.:. . 4 
4E.8  

52.9 
61 .7 

- 
2.5 
2.7 
6.5 
3.6 
7.8 

1 1  .l 

(a)  C o m s u t e r  services at Brisbane A i r p o r t  comyenced in 
1967-68. 

" Source: -4ir T r a y s p o r t  Policy DivisioE, D e T a r t r e n t  of 
Traxsport . 



TABLE D ,  2 - ANNUAL AIRCRAFT MOVEMENTS AT BRISBANE AIRPORT 3 

1960-61 T O  1972-73 
( I 000) 

"_ Civil " - Mil i ta ry  
Year Airline-eduled - Commuter Heavy To t a l  

In t e rna t iona l  Domestic Non- 
scheduled ( a )  

I 960-61 
I 961  -62 
1962-63 
1963-64 
1964-65 
I 965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971  -72 
1972-73 

03 
- 3  
.4 
.8  

09 
. 9  

1 . 3  
1 . 5  
1 . 4  
1 . 5  
1 . 6  
1 . 7  
1 . 8  

1 9 . 0  
1 8 , 2  

19 .2  
21.2 

25 .3  
25 .9  
2 5 . 2  

24.1 
26 .5  
28.6 

31 . 3  
31 - 7  
34.5 

- 

1 . l  

1 . 2  

2 . 3  
1 . l  

2 .6  

3 . 7  

1 2 . 0  

5 . 5  
5 . 9  

10 .8  

9 . 4  
13 .0  
1 2 , 2  

1 2 . 2  

14,O 

1 3 - 5  
1 1 . 5  

7.6 
6 . 2  

31 . 2  

24.0 

25 .5  
32.8 

3 5 . 6  
39 - 8  

3 8 . 7  
38.8 
43.1 
4 j U 9  
45.6 
4 3 . 6  
46 .  I 

. l  

01 

2 

- 5  I 

.8 

1 . l  

U2 
0 

I 

1 . 3  
1 . 9  
2 . 4  
1 .5  

1 . 7  
1 . 4  
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TABLE D.3 - TAA PBSSEXGERFFIC T H R O U G H E S B A N E  AIRPORT, 

1962-63' a 

Brisbane  Total  
Routes 
" 
Generated  Traff ic   Other   Traff ic   Passenger  

Out Novernents I n  Out In - - 
South - 

Capixal   Ci t ies  65 .0  65.8 1 0 . 4  9 . 8  151 .O 

Coolangatta  and 
Newcast l e  1 . 2  1 . 3  0 . 4  0,4 3 . 3  

N o r t h  - 
Queensland  Coast 28,4 27 D 1 8.6 8 . 5   7 3 . 6  
&It  I s a  and Darwin 1.3 1 = 3  1 .5 1 . 8  5 .9  

West - 
I n t e r n a l  
Queensland 1 4 ~ 5  1 3 . 5  0,5 O o 9  29 .4  
" "- " 

Total  Passengers 

Into  Brisbane 1 1 0 . 4  - 21.4 - l 31  .8 
From Brisbane - 109.0 - 21 .4 130 .4  

TOTAL 2 1 9 - k  42.8 262 2 

( a )   F i g u r e s  have  been  deriT-ed frcm ana lys i s  of 'TU 
o r i g i n  and des t ina t ion  s t a t i s t i c s  of journe)-s 
completed  on a single  da)-,  compiled o n  the  assumption 
tha t   Br i sbane   handles   th -o- th i rds   o f   the   t ra f f ic  
between  S)-dney and Darwin and one-third o f  the  
t r a f f i c  between  Darwin  and  Melbourne.  Excludes 
t r a f f i c   be t&-een   Aus t r a l i a  and  Papua New Guinea. 
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TABLE D . 4  - T A I A S S E N G E R  TRAFFIC THROUGH BRISBANE AIRPORT,  

I 966-67(a)  

""o 
Brisbane T o t  al. 

Routes " Generated  Traff ic   Other   Traff ic   Passenger  
Movement S - I n  o u t   I n  Out ~ 

South - 
Capi ta l   Ci t ies  104 .9  1 0 1  .5   19 .8   19 .5   245  D 7 
Coolangat t a   a c d  
Newcastle 2 , o  2.6  0 .6   0 .5   5 .7  

N o r t h  - 
Queensland  Coast 43 .3   44 ,6   16 .0   16 .1  1 2 0 . 0  

M t  I s a  and Darwin 5 .8   5 .8  3.0 3 , l   1 7 . 7  

West - 
I n t e r n a l  
Queensland 1 0 . 7   1 0 . 6  1 . 2  1 . 4   2 3 . 9  

Total.  Passengers 

Into  Brisban.e 166.7 - 4 0 0 6  - 20703 
From Brisbane - 165.1 - 40.6 205 7 

TOTAL 331 - 8   8 1 . 2   4 1 3 . 0  
" - 

( a )   F igu res  have  been  derived  from  analysis of TAA o r i g i n  
a r d   d e s t i n a t i o n   s t a t i s t i c s  of journeys  completed on a 
s ing le  day,  compiled on the  assumption  that   Brisbane 
handles  two-thirds uf t h e   t r a f f i c  between  Sydney  acd 
Darwin and one-third of t h e   t r a f f i c  between Darwin and 
Melbourne.  Excludes t r a f f i c  between  Austral.ia  and 
Papua New Guinea. 
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TABLE D . 5  - ThA PASSENGZR TRAFFIC THROUGH BRISBANE X I W O I I T ,  

- 1972-73'a) 

( I 000) 

Brisbane To t a l  
Routes Generated  Traff ic  - Other  Traffic  Passenger 

In   ou t   In   ou t  - Movements 

South - 
Capi ta l   Ci t ies  

Coolangatta  and 
Newcastle 

N o r t h  - 
Queensland  Coast 

Papua New Guinea 

M t  I s a  ar?.d Darwin 

Fest  - 

I n t e r n a l  
Que ens  land 

196.5  195.1  58-0  59.6  509 0 1 

2 .9  3 .6  - - 6 . 5  

85 .7  84-9 3 3 - 7  35.0 239  3 
10 .9  1 1 . 7  1 8 . 5  16.1 57 .3  
1 1 . 0  1 1 . 6  5.8 5.7 34 .o  

6 . 1  5.6 2.0 1 .6 1 5 . 2  

Total   Passengers 

Into  Brisbane 31 3.1 - 118.0 - 431 . l  

F r o m  Brisbane - 213.4  - 118.0 430 - 3 
- 

TOTAL 625. J 236.0  861 .4 

(a )  Figures  have  been  derived  from  an  ar?alysis o f  T d  o r ig in  
and d e s t i n a t i o n   s t a t i s t i c s  of journeys  completed  during 
a single  daJ-.  Excluded mox-errents between a l l  c i t y  pairs 
which  recorded  fewer  thar? 300 journeys i n  1972-73. 
Compiled on the  following  assumptions: 
( 1 )  A11 t r a f f i c   b e t w e e n  Papua New Guinea  ar.d southern 

capi ta ls   passes   through  Brisbane.   (This   resGlts  
i n  some overs ta tenents .  ) 

Darwin passes  through  Brisbane. 

passes  through  Brisbane D 

( 2 )  Two-thirds o f  t h e   t r a f f i c  between  Sydney an.d 

( 3 )  One-third o f  t r a f f i c  between  ivielbourne  and  Darwin 

" 
NOTE: Figures  m a y  not  add due t o  roundfng. 
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TABLE D.6 - SCHEDULED PUBLIC A I R  SERVICES:  PASSENGER  TRAFFIC 

THRCUGH BRISBANE AIRPORT, 1972-73' ) a 
~ " -  

( I 0 0 0 )  
-" 

Brisbane 
"" 

T o t a l  
Routes   Generated  Traff ic   Other   Traff ic   Passenger  

Movements " "" 

South - 
Direct  with 
c a p i t a l   c i t i e s  446.1  423.6  115.3  130.3 1 ,115.3 

Other 2 , o  ' 2 . 2  - - 4 .2  

North - 
Queensland  Coast 205 .4   200 .5   74 .2   65 .8   545 .9  
Papua New Guinea 23 .7   19 .9  38,2 29.2 1 1 1 . 0  

M t  I sa   and Darwin 21 .3   26 .7   15 .4  2 1 . 5  84.9 

West - 
I n t e r n a l  
Queens land 

Local - 
Within  Moreton 
Region 

8 , 4   1 0 . 6  

304  3.6 

1 . 4  1 . 8  22 .2  

T o t a l  Passengers 

Into  Brisbane 710.3 - 244.5 - 9 5 4 , 8  
From Brisbane - 687.1 - 248.6  935 07 

TOTAL 19397.4  493.1  1789005 
-____ - 

( a )  Figures  have  been  compiled from an   ana lys i s  of regional 
or igin  and  dest inat ion  es t imates   undertaken  within  the 
Department of Transport .  
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LAYOUT PLANS ASD T D I I X G  

O F  CONSTRUCTION O F  

STRATEGIES 1 TO e 



- 97 - 

STRATEGY 1 

( m x  AIRPORT SITE) 
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TABLE E.l - BRISBANE AIRPORT OE\/ELOPI!IEEIT - TIMING OF STRATEiY 1 

A c t i v i t y  
Number 

A c t i v i t y  Year  C o n s t r u c t i o n  
Completed Time ( Years) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3’3 
31  
.32 
33 
34 
35 

18 

C o n s t r u c t   f i l l e t s   t o   0 4 / 2 2  runway 
Expand  1976 i n t e r n a t i o n a l   t e r m i n a l  
Upgrade TAA t e r a i n a l  
Upgrdde AAA t e r m i n a l  
l \ !a intain  04/22  runufay 
C i t e   w o r k s  AAA maintenance  base 
S i t e   w o r k s  TAA maintenance  base 
‘ o r , s t r u c t  AAA maintenance  bass 
C o n s t r u c t  TAA main:enance base 
En la rge   ca r   pa rks ,   roads   and   se rv i ces  
Enlarge  aprons  1978 
En large   aprcns   1981 
S i t e   w o r k s  TAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e   w o r k s  AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e   w o r k s   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i te   works  02/20  runway 
Construct   02/20  runw3y 
C o n s t r u c t   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )  
C o n s t r u c t  AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
C o n s t r u c t  TAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e   w o r k s   p r i m a r y   s e r v i c e s  
Expand  aprons t o  1995  requ i rement  
S i t e   w o r k s   g r o u n d   f a c i l i t i e s  
F u e l   f a c i l i t y   i n c l u d i n g   h y d r a n t s  
C o n s t r u c t   g r o u n d   f a c i l i t i e s  
C o n s t r u c t   p r i m a r y   s e r v i c e s  
E q u i p   g r o u n d   f a c i l i t i e s  
Si te   works  16/34  runway 
Construct   16/34  runway 
Expand  X i r l ines   ma in tenance  a rea  
E x p m d   t e r m i n a l s   a n d   a p r o n s   t o  2000 r e q u i r e m e n t  
S i teworks   and   se rv i ces  g1:neral a v i a t i o n   f a c i l i i - i e s  
C o n s t r u c t   g e - e r a 1   a v i a t i o n   f a c i ! i t i e s  
h la in ta in   04 /22  r:Jnway and   l ax iwzys  
En la rge   ca r   pa rks ,   roads   and   se rv i ces  

Late  75 
blilj 80 
Mid 81 
kl id 81  
End 74 
1.ate 75 
La te   75  
l a t e  77 
La te   77  
kl id 78 
Mid 78 
b!id 81 
L a t e  83) 
L a t e  83) 
!ate  83) 
End  82 
Mid 84 
E a r l y  85 
E a r l y  85 
E a r l y   8 5  
Mid  83 
Late  90 
End 82 
l i d  85 
Riid  84 
E a r l y  84 
Mid 85 
E a r l y   8 4  
E a r l y  85 
Mid  92 
liid 95 
L a t e  8 3  
‘ a r l y  85 
Mid 80 
Mid  82 

1 .D 
1.0 
6.0 
7.0 
0.5 
1 .o 
1 .o 
2.0 
2.0 
c.5 
0.5 
0.5 

4.5 

2.75 
1.75 
3.0 
3.0 
3.0 
1.25 
1.0 
2.75 
1.75 
2.5 
1 .o 
2.0 
2.5 
1.25 
1 .o 
5.0 
1.25 
1.5 
0.5 
1 .o 
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STRATEGY 2 

(hBW AIRPORT S I T E )  
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TlBLE E.2 - BRISB4NE AIRPORT  DEVELGPKENT - TIlNiING Or STRATEGLZ 

A c t i v i t y  
Number 

A c t i v i t y  
Year C o n s t r u c t i o n  
Completed T ime   ( yea rs )  

1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 
1 3  
1 4  
15 
16 
17 

19 
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
29 
30 
31 
32 

34 
35 

a 

18 

- 5  
11, 

C o n s t r u c t   f i l l e t s  t o  04/22  runway 
E x p a n d   1 9 7 6   i n t e r n a t i o n 2 1   t e r m i n a l  
i lpurade TAA t e r n i n a l  
Upgrade AAA t e r m i n a l  
PYainiain  01/22  runway 
S i t e   w o r k s  AAA maintenance  base 
S.;te rsorks TAA nlaintenance b,ase 
C o n z t r u c t  A A A  mainten3nce  base 
C o n s t r i j c t  TiiA main-tenance bass 
E c l a r g e  ca i -   parks,   roads  and  serv ices 
Enlarge  aprons  1978 
Enlarge  aprons  1981 
S i t e   w o r k s  TAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e  works A A A  t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e  w o r k s   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i te   works  02/20  runway 
Construct   02/20  runway 
C o n s t r u c t   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g  apron: 
Csnst r t lc - t  AAA i e r m i n a l   ( i n c l u d i : , g   a p r u l )  
C o n s t r x t  TA,! t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e  vioraks p r i m a r y   s e r v i c e s  
Expand  aprons t o  1905 I reqr i rement  
Si.ke works  grourld f a c i l i t i e s  
F u e l  f a c i l i t y   i n c l u d i n g !   h y d r i n t s  
C o n s t r u c t   g r o s n d   f a c i l i t i e s  
C o n s t r u c l   p r i n l a r y   s e r v i c e s  
E q u i p  grsund f a c i l i t i e s  
Sii:e works  '6/34  runuay (F27)  
Consi i -uct  1Ei.34 r m a y  !F27) 
l.xp3rd a i r l i n e s   m a i a t e n a n c e   a r e a  
Expand   te rm ina ls  and aprons t o  2 0 0 0   r e q u i r e m n t  
S i t e w o r k s   a n d   s a l - v i c e s   g e n e r a l   a v i L t i o n   f a c i l i t i e s  
Y o n s t r u c t  Llener-l : :viat ion f a c i l i t i e s  
k l a i n t d i n  U A ~ L ~  rui14,ay and  tsxir.;ya 
En large   car   parks ,   roads   a i ld   : serv ices  

L a t e  75 
Mid  80 
Mid 81 
Mid 81 
End 74 
La te   75  
Late  75 
L a t e  77 
La te   77  
Mid 78 
l i i d  78 
Mid 81 
Late 83) 
Late   83)  
La te   83)  
L a t e  83 
End 84 
E a r l y  85 
E a r l y  85 
E a r l y  (15 
Mid  83 
Late  90 
End 82 
b i d  85 
l i d  a4 
E a r l y  84 
Mid a5 
E a r l y  84 
~ t ~ r l  84 
Rli d 92 
Llid  95 

E a r l y  8 5  
!-ate  83 

Mid 8C 
Mid  82 

1 .G 
1 .o 
6.0 
7.0 
0.5 
1 .G 
1 .o 
2.0 
2.0 
0.5 
0.5 
0.5 

4;5 

3.5 
1.75 
3.0 
3..0 
3.0 
l .25 
l .G 
2.75 
1 .'?5 
2.5 
1 .G 
2.0 
2.25 
0.75 
1 .c 
5.0 
1.25 
1.5 
0.5 
1 .0 
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TABLE  E.3 - BRISBANE AIRPORT DEVELOPMENT - 'TIMING OF STRATEGY 3 

A c t i v i t y  
Number 

A c t i v i t y  Year C o n s t r t l c t i o n  
Completed T ime  (years)  

1 
2 
3 
4 
5 
6 
7 
E 
9 
1 (1 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 

C o n s t r u c t   f i l l e t s  t o  04/22  runway 
E x p a n d   1 9 7 6   i n t e r n a t i o n a l   t e r m i n a l  
Upgrade TAA t e r m i n a l  
Upgrade AAA t e r m i n a l  
Main ' ta in   04/22  runway 
S i t e   w o r k s  AAA maintenance  base 
S i t ?   w o r k s  TAL maintenance  base 
C o n s t r u c t  AAA maintenance  base 
C o n s t r u c t  TAA maintenance  base 
E n l a r g e   c a r   p a r k s ,   r o a d s   a n d   s e r v i c e s  
Er, largE  aprons l978 
Enlarge  aprons  1981 
S i t e   w o r k s  TAA t e r n l i n a l   ( i n c l u d i n g  apron') 
S i t e  luorks AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e   w o r k s   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i te   works  02/20  runway 
Const ruc t   02 /20   runway 
C o n s t r u c t   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )  
C o n s t r u c t  AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
C o n s t r u c t  TAA t e r m i n a l   ( i n c l u d i n g   a p r o n )  
S i t e   w o r k s   p r i m a r y   s e r v i c e s  
Expand  aprons t o  1995  requ i rement  
S i t e   w o r k s   g r o u n d   f a c i l i t i e s  
F u e l   f a c i l i t y   i n c l u d i n g   h y d r a n t s  
C o n s t r u c t   g r o u n d   f a c i l i t i e s  
C o n s t r u c t   p r i m a r y   s e r v i c e s  
E q u i p   g r o u n d   f a c i l i t i e s  
Expand a i r l i n e s   m a i n t e n a n c e   a r e a  
Expand t e r m i n a l s  and  aprons t o  2000  requ i rement  
S i t e w o r k s   a n d   s e r v i c e s   g e n e r a l   a v i a t i o n   f a c i l i t i e s  
C o n s t r u c t   g e n e r a l   a v i , i t i o r ,   f a c i l i t i e s  
Mainta in   04/22  runway  and  tax iways 
En la rge   ca r   pa rks ,   roads   and   se rv i ces  

L a t e  75 
Mid EO 
M i d  E1 
Mid E1 
End 74 
Late  75 
Late 75 
L d e  77 
La te   77  
Mid  78 
M i d  '78 
M i d  E1 
L a t e  83) 
Late  83)  
La te   83)  
L a t e  E3 
End 84 
E a r l y  85 
E a r l y  E5 
E a r l y  E5 
Mid E3 
Late  90 
End 82 
Mid 85 
l i d  84 
E a r l y   8 4  
Mid E5 
Mid  92 
Mid  95 
L a t e  E3 
E a r l y  E5 
Mid EO 
Mid  82 

1 .o 
1 .o 
6.0 
7.0 
0.5 
1 .o 
l .o 
2.0 
2.0 
0.5 
0.5 
'3.5 

4.5 

3.5 
1.75 
3.0 
3.0 
3.0 
1.25 
1 .o 
2.75 
1.75 
2.5 
1 .o 
2.0 
1 .o 
5.0 
1.25 
1.5 
0.5 
1 .o 
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STRATEGI- h 

(EXISTING AIRPORT SITE) 
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TASLE E.4 - BRISBAIIE AIRPORT OEVELUPMEFIT - T I  KING FOR STYTEGY 4 

A c t i v i t y  
Number 

A c t i v i t y  
Year C o n s t r u c t i o n  
Completed Time (ye:.rs) 

1 
2 
3 
4 
5 
6 

B 
9 
10 
11 
12 
1 3  
14 
15 
l 6  
17 
l ?  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

I l a i n t a i n   0 4 / 2 2   r r m a y  End 74 
S i teworks   and   se rv i ces  AAA maintenance  base  Late  75 
S i t e   w o r k s  and s e r v i c e s  TAA maintenance  base  Late  75 
F u e l   f a c i l i t y  inN:ludir!g h y d r a n t s  !Yid  85 
F i l l e - i s   t o   0 4 / 2 2   r u n w a y   L a t e  75 
C o n s t r u c t  9AA mr l in tenance  base  Ih te  77 
Const i -uct  TAA mdintendnce  base  Late 7'7 
En la rq?   ap rons   ex t .   L lg .   a rea   (1978)  l i d  78 
En large   car   parbs ,   roads   and  ex t .   a rea   Mid   78  
E x p a n s i o n   1 9 7 6   i n t e r n a t i o n a l   t e r m i n a l  IMid 80 
N a i I l t a i r l  04/22 and  13/31  runvlays  and  04/22  taxiways  Mid 80 
bpgrade AAA t e r m i n a l  k!i d 81 
Uptrade TAP, t e r m i m l   M i d  31 
[ In la rge   apron :   ex t .   b lg .  a r m   i l M 1 )  lMid ill 
Ena large   car   parks ,  r o d s   a i d   s e r v i c e s   e x t .   b l g .   a r e a   M i d   8 2  
S i t e   w o r k s   g r o u n d   f a c i l i t i e s  End 82 
S i t e   w o r k s   p r i m a r y   s e r v i c e s   ( i n c l u d i n g   r o a d   a c c e s s )   h l i d  83 
S i t e   w o r k s   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )   L a t e   8 3 )  
S i t e   w o r k s  AAA t e r m i n a l   ( i n c h d i n g   a p r o n )   L a t e   8 3 )  
S i t e   w o r k s  TAA t e r m i n a l   ( i n c l u d i n g   a p r o n )   L a t e   8 3 )  
S i t e  vlor-ks 3 r d   s e r v i c e s   g t n e r , l l  av.N,Ition f a c i l i t i e s   ( I m l u d i n g   a p r o n !   L a t e   8 3  
C o n s t r u c t i o n   p r i m d r y   s e r v i c e s   ( i n c l u d i n g   a c c e s s )  E:;riy 84 
S i t e   w o r k s   f o r   e x t e n s i o h   0 4 / 2 2  rurl!lJay and a d d i t i ~ ~ n a l   t a x i w a y s   E s r l y  54 
\ : i r l s t r u c t   g r o l m d   f a c i l i t i e s   V i d  B4 
C o n 2 t r u c t   i n t e r n a t i m a l   t e r m i n a l   ( i n c l u d i n g   t i ' r o n )   E a r l y  h5 
C o r l s t r u c t  AAA t e r m i n a l   a n d   a p r o n   E a r l y  85 
h s t r u c t  TAA t e r m i n a l   2 n d   a p r o n   E a r l y  85 
C o n s t r u c t   0 4 / 2 2   r u n w a y   e x t e n s i o n   a r d   a d d i t i o l l a l   t a x j u a y .   L n d   2 4  
Ma in ta in   ex i s t i ng   pavemen ts   (1985)   M id  85 
Main ta in   ex is t ing   pavements   (1990)   M id   90  
C o n s t r u c t   g e n e r a l   a v i a t i o n   f a c i l i t i e s   ( i n c l u d i n g   a p r o n )   E a r l y  85 
E q u i p   g r o u n d   f a c i l i t i e s   k i i d  85 
Expand  aprons t o  1995  requ i rement   La te   90  
Expand a i r l i n e s   m a i n t e n a n c e   a r e a   M i d   9 2  
Exp. terms  and  apron t o  2000  requi rement   Mid  95 
Ma in ta in   ex i s t i ng   pavemen ts   (1995)  Mi d ,95 

0.5 
1 .o 
1 .0 
1.75 
1 .o 
2.0 
2.0 
0.5 
0.5 
1.0 
0.5 
7.0 
6.0 
0.: 
1 .o 
6.5 
1.25 

4.5 

1.25 
1 .l1 
3.75 
7.5 
3.3 
3.0 
3.0 
1 .,X 
0.5 
0.5 
l .5 
2.0 
1 .o 
1 .o 
5.0 
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TABLE E.5 - BRISBANE AIRPORT DEVELOPMENT -TIMING FOR  STRATEGY 5 

A c t i v i t y  
Number 

A c t i v i t y  Year 
Completed 

C o n s t r u c t i o n  
T ime   ( yea rs )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

M a i n t a i n  04/22 runway End 7 4  0.5 
Site works   and   se rv i ce  A A A  maintenance  base l i d  76 1.5 
Si te   works   and   se rv i ce  TAA maintenance  base  Mid 76 1.5 
F u e l   f a c i l i t y   i n c l u d i n g   h y d r a n t s   M i d  85 1.75 
F i l l e t s   t o  04/22  runway  Late  75 1 .o 
C o n s t r u c t  A A A  maintenance  base  Late 77 2.0 
C o n s t r u c t  TAA maintenance  base  Late  77 2.0 
En large   aprons   ex t .   b ig .   a rea   (1978)   M id   78  0.5 
E n l a r g e   c a r   p a r k s ,   r o a d s   a n d   s e r v i c e   e x t e n s i o n   a r e a   h i d  79 0.5 
E x p a n s i o n   1 9 7 6   i n t e r n a t i o n a l   t e r m i n a l   h i i d  80 1 .o 
l a i n t a i n  04/22 and  13/31  runways  and O’t/22 tax iways   M id  80 0.5 
Upgrade AAA t e r m i n a l   M i d  81 7.0 
Upgrade TAA t e r m i h a l   M i d  81 6.0 
En la rge   ap rons   ex t .   b lg .   a rea   (1981)   M id  81 0.5 
En la rge   ca r   pa rks   and   roads   and   se rv i ce  ext .b lg .  a rea   M id  82 1 .o 
S i t e   w o r k s   g r o u n d   f a c i l i t i e s  End 82 2.5 
S i t e   w o r k s   p r i m a r y   s e r v i c e   ( i n c l u d i n g   r o a d   a c c e s s )  End 82 1.5 
S i t e   w o r k s   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )   L a t e   8 3 )  
S i t e   w o r k s  A A A  t e r m i n a l   ( i n c l u d i n g   a p r o n )   L a t e  83) 4.5 
S i t e   w o r k s  TAA t e r m i n a l   ( i n c l u d i n g   a p r o n )   L a t e   8 3 )  
S i t e   w o r k s   a n d   s e r v i c e   g e n e r a l   a v i a t i o n   f a c i l i t i e s   ( i n c l u d i n g   a p r o n )   L a t e   8 3  1.25 
C o n s t r u c t   p r i m a r y   s e r v i c e s   i n c l u d i n g   r o a d   a c c e s s   L a t e  84 1.5 
S i t e   w o r k s   f o r   e x t e n s i o n  04/22 runway and a d d i t i o n a l   t a x i w a y s   E a r l y  84 3.75 
C o n s t r u c t   g r o u n d   f a c i l i t i e s   M i d  84 2.5 
C o n s t r u c t   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )   E a r l y  85) 
C o n s t r u c t  AAA te rm ina l   and   ap ron   Ea r l y  85) 3.0 
C o n s t r u c t  TAA t e r m i n a l   a n d   a p r o n   E a r l y  85) 
C o n s t r u c t  04/22 r u n w a y   e x t e n s i o n   a n d   a d d i t i o n a l   t a x i w a y s  End 84 1.25 
L ia in ta in   ex i s t i ng   pavemen ts   (1985)   M id  85 0.5 
M a i n t a i n   e x i s t i n g   p a v e m e n t s   ( i g g o !   M i d  90 0.5 
C o n s t r u c t   g e n e r a l   a v i a t i o n   f a c i l i t i e s   ( i n c l u d i n g   a p r o n )   E a r l y  85 1.5 
E q u i p   g r o u n d   f a c i l i t i e s   M i d  85 2.0 
Expand  aprons t o  1995  requ i rement   La te  90 1 .o 
Expand a i r l i n e s   m a i n t e n a n c e   a r e a   M i d  92 1 .o 
Expand  te rmina ls   and  apron  t o  2000 r e q u i r e m e n t   N i d  95 5.0 
I l i a i n t a i n   e x i s t i n g   p a v e m e n t s   ( 1 9 9 5 )   M i d  95 0.5 
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TABLE E.6 - EPISBANE AIRPORT 3EVELOPIENT - TIYIVG FOR STRATEGY 6 

A c t i v i t y  
Number 

A c t i v i t y  
Year 
Completed 

C m s t r t z t i o r !  
Time ( y s a r s )  

I 
2 
3 
4 
5 
6 
7 
8 
3 
10 
11 
1 2  
13 

14 
15 
16 
17 
15 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Uain l -a in   04/22 runwa.! End 7 4  
Si te   works   a r l d   se rv i cas  A A A  r a i a t e a a m  base  La te  7t 
Si te   works   and   sa rv i ces  T A A  maintenance  base  Late 75 
Fuel  f a c i l i t y   i n L h d i n g   h y d r z . n t s   E a r l y  76; l i d  84 
F i l l e t s  to 04/22  runway  Ear iy   75 
C o n s t r u c t  AAA mainter1an:e base  La te  77 
C o l i s t r u c t  TAB mainterlance  base l a l e   7 7  
r ln la rge   aprons   ex t .   b l i ] .   a rea   (1978)   M id   78  
E n l a r g e   c a r   p a r k s ,  roa8j.s and   se rv i ce   ex tens - ion   a rea  ;Rid 78 
Expansion 1976 i n k e r n a t i o n a l   t e r m i n a l   M i d  80 
h'ai I t a i n  04/22  and 13/31 runways Pi1 i d 80 
Upgrade AAA t e r m i n a l  
Upgrade TAA torm'1n.11 idid 75; E a r l y  80; 

E n l a r g e  aprm'ns ex t .   b ls .   a re2   (1985)   " id  85 
Fn la rge   ca r   pa rks ,   roads   and   se rv i ce   ex t .   b lg .   a rea   h i i d  85 
S i t e   l i o r k s   i n t e r n a t i o r ! a l   t e r l n i n a l   ( i n c l u d i r 1 g   a p r o n )   E a r l y   8 3  
S i t e  :vorks A A A  ' t e r m i n a l   ( i n c l u d i n g   a p r o n )   L a t e   7 6  
SiCE works  and  strvice:j  gc1:r:ral a v i a t i o n   f a c i l i t i e s   ( i l l c l t ~ d i n y   a p r o n )  M e  33 
C o n s t r u c t   p r i m a r y   s e r v i c e s   ( i n c l u d i n g   r o a d   a c c e s s )   E a r l y  78; E a r l y  85 
S i t e   w o r k s   f o r   e d e n s i o n   0 4 / 2 2   r u n w a y   a n d   a d d i t i o n a l   t a x i w a y s  End 79;  End 83 
C o n s t r u c t   g r o u n d   f a c i l i t i e s   L a t e  77; Mid  84 
C o n s t r u c t   i n t e r n a t i o n a l   t e r m i n a l   ! i n c l u d i n g   a p r o n )   E a r l y  85 
C o n s t r u c t  AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )   E a r l y  78; E a r l y  85 
Cons t ruc t   04 /22   runway   ex tens ion   and   add i t i ona l   t ax iways  End 79; End 84 
t : !a i l l ta i t1  exist ing  pavements (198:) ?!lid 85 
C o n s t r u c t   g e n e r a l   s v i a t i o n   f a c i l i t i e s   ( i n c l u d i n g   a p r o n )   E a r l y  80; E a r l y  85 
E q u i p   g r o u n d   f a c i l i t i e s   M i d  78; End 84 

E a r l y  85 

0.5 

l .o 
1.25; 0.5 
1 .0 
2.0 
2.0 
0.5 
0.5 
1 .o 
0.5 

~ ~~ 

1 .o 

1.0; 1.5; 

0.5 
1.5 

1 .o 
3.0 
3.0 
1.25 
1.0;  1.0 
2.0;  2.0 
1.2; 0.75 
2.0 
1.5;  1.5 
G.75; l.C 
0.5 

0.5; 0.5 
1.0;  1.0 
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TABLF E.? - 3RISBRNE AIRPSRT DEVELOPMENT - I INlkG FOE S T F ( A T C j Y  7 

Ac.: ivi tp 
Number 

A c t i v i t y  

~ 

Y e a  r C o r l s t r u c t i o n  
Camp1 eted I 1me ( y e a r s )  

- _  
1 
i 
3 
4 
5 
6 
7 
e 
9 
lG 
l 1  
1 I, 

I L  

13 
'l 4 
15 
16 
17 
18 

19 

20 

21 
22 

23 

24 
25 
26 

27 

28 
29 
30 
31 

Mai r l t a i n  04/22 runway End 74 0.5 
S i t e  UOI'G a d  s e r v i c e s  A A A  n;aintenance  Kasa  Late 75 1 .o 
Si te   {ba rks   and   se rv i c t j s  .[AA mairl te-ance  base  Late 75 1 .o 
F u e l   f a c i l i t y   i n c l u d i n g   h y d r a n t s   E a r l y  '76; E a r l )  E5 1.?5;0.5 
F i   i l e k  t o  C,-- /Zr  runvlay l a t e  '?5 i .G 
C o n s t r u c t  AAA maintenaocd  base  Late 77 1.75 
C o n s t r u c t  1A,4 mair!ten;lncti  base  Late l? 1.75 
En la rge   ap rons   ex t .  b l g .  a r e a  (1978) I f i d  7e 0.5 
En la rge   ca r   pa rks ,   roads   and   se rv i ce   ex t .   a rea  l i d  70 6.5 
h p a n s i o n   1 9 7 6   i n t t ! r ; l l t i o n a l   t e r m i l l a i   M i d  80 1 .o 
M a i n h i r !  C14/22 and  13/31  runways  and  04/22  taxiways k i d  80 0.5 
l i p g r . d e  - I - A ~  te ! -mina l   Ear ly  76; i a r l y  EO; 1.0;  1.0; 

E a r l y  85; E s r i y  91) i.O; 1.5 
En la rge   ap rons   ex t .   i ' l g .   a rsa   (1985)   h i i d  85 11.5 
F n l a r g e  c a r  parks ,   rod l s   and   se rv i cc   ex t .   b lg .   a rc !a .  IMid 85 1 .c 
S i t e   w a l k   i n t s r n a t i o n a l   t e r m i n a l   ( i l l c l l ~ d i n g   a p r o n )   E a r l y  82 3.0 
S i t e   w - r k s  4AA t e r m i n a l   ( i n c l u d i n g  apron) E;:rly 77; Late 88 3 0; 3.Cl 
Site works and s e r v i c e s  Jene;,al , ,viai- ion f a c i l i t i e s   ( i r f c l u d i n g   a p r o n )   E a r l ' /   3 4  1,25  
C o n s t r u c t   p r i m a r y   s e r v i c e s   ( i n c l u d i n g   r o a d   a c c e s s )   E a r l y  71; E a r l y  85; 1 .O; 1.0; 

E a r l y  90; 0.15 
Si te r l o rks   f o r   ex tn .   04 /22   runway   and   add i t i ona l   t ax iways   Ea r l y  79; End 83; 2.0; 2.0; 

End 88 2.0 
C o n s t r u c t   g r o u n d   f a c i l i t i e s   L a t e  15; L a t e  84; 1.0; 1.5; 

L a t e  89 0.5 
C o n s t r u c t   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )   E a r l y  85 3.0 
C o n s t r u c t  AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )   E a r l y  78; E a r l y  85; 1.0; 1.5; 

E a r l y   9 0  1.5 
C o n s t r u c t  04/22 runway   ex tn .   and   add i t i ona l   t ax iways   End  79; End 84; 0.75; 1.0; 

End 89 1 .o 
M a i n t a i n   e x i s t i n g   p a v e m e n t s   ( 1 9 8 5 )   M i d  85 0.5 
M a i n t a i n   e x i s t i n g   p a v e m e n t s   ( 1 9 9 0 )   M i d   9 0  0.5 
C o n s t r u c t   g e n e r a l   a v i a t i o n   f a c i l i t i e s   ( i n c l u d i n g   a p r o n )   E a r l y  80; E a r l y  85; 1.0; 1.0; 

E a r l y   9 0  0.5 
E q u i p   g r o u n d   f a c i l i t i e s   E a r l y  76; Mid 85; 0.25; 0.5; 

Mid 90 0.5 
Expand  aprons t o  1995  requ i rement   La te   90  1 .o 
Expand a i r l i n e s   m a i n t e n a n c e   a r e a   M i d   9 2  1 .o 
Expand   te rm ina ls   and   ap rons   t o   2000   requ i remen t  l i d  95 5.0 
Ma in ta in   ex i s t i ng   pavemen ts   (1995)   M id   95  0.5 
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TABLE  E.8 - BRISBANE AIRPORT DEVELOPWENT - TIMING FOR STRATEGY 8 

A c t i v i t y  Y e a r   C o n s t r u c t i o n  
Number Completed  Time ( y ~ r ; )  

A c t i v i t y  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 
17 
18 

19 

2 0  

21 
2 2  

2 3  

24 
25 
26 

27 

28 
29 
30 
31 

Mainta in   04/22  runway End 74 
S i t e   w o r k s   a n d   s e r v i c e s  AAA maintenance  base  Late  74 
S i te   works   and   se rv i ces  TAA maintenance  base  Late  75 
F u e l   f a c i l i t y   i n c l u d i n g   h y d r a n t s   E a r l y  76; E a r l y  85 
F i l l e t s   t o  04/22  runway  Late  75 
C o n s t r u c t  A A A  maintenance  base  Late  77 
C o n s t r u c t  TAA maintenance  base  Late  77 
En la rge   ap rons   ex t .   b lg .   a rea   (1978)   M id   78  
E n d i r g e   c a r   p a r k s ,   r o a d s   a n d   s e r v i c e s   e x t e n s i o n   a r e a   l i l i d   7 8  
E x p a n s i o n   1 9 7 6   i n t e r n a t i o n a l   t e r m i n a l   M i d  80 
lda inta in   04/22  and  13/31  runways  and  04/22  tax iways  Mid  80 
Upgrade TAA t e r m i n a l   E a r l y  76; E a r l y  80; 

E a r l y  85; E a r l y   9 0  
En la rge   ap rons   ex t .   b lg .   a rea   (1985)   M id  85 
En la rge   ca r   pa rks ,   roads   and   se rv .   ex t ,   b lg .   ' a rea   H id  85 
S i t e   w o r k s   ( i n c l u d i n g   a p r o n )   E a r l y   8 2  
S i t e   w o r k s  AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )   E a r l y  77; Late  83 
S i te   works   and  serv .  gen. . a v i a t i o n   f a c i l i t i e s   ( i n c l u d i n g   a p r o n )   E a r l y  84 
C o n s t r u c t   p r i m a r y   s e r v i c e   ( i n c l u d i n g   r o a d   a c c e s s )   E a r l y  77; E a r l y  85; 

S i t e   w o r k s   f o r   e x t n .   0 4 / 2 2   r u n w a y   a n d   a d d i t i o n a l   t a x i w a y s   E a r l y  79; L a t e  83; 

C o n s t r u c t   g r o u n d   f a c i l i t i e s   L a t e  75; L a t e  84; 

C o n s t r u c t   i n t e r n a t i o n a l   t e r m i n a l   ( i n c l u d i n g   a p r o n )   E a r l y  8 5  
C o n s t r u c t  AAA t e r m i n a l   ( i n c l u d i n g   a p r o n )   E a r l y  76; E a r l y  85; 

E a r l y   9 0  
Cons t ruc t   04 /22   runway   ex tn .   and   add i t i ona l   t ax iways  End 79; End 84 

End  89 
Ma in ta in   ex i s t i ng   pavemen ts   (1985)   M id   85  
Ma in ta in   ex i s t i ng   pavemen ts   (1990)   M id   90  
C o n s t r u c t   g e n e r a l   a v i a t i o n   f a c i l i t i e s   ( i n c l u d i n g   a p r o n )   E a r l y  80; E a r l y  85; 

E a r l y   9 0  
E q u i p   g r o u n d   f a c i l i t i e s   E a r l y  76; Mid 85; 

Mid  90 
Expand  aprons t o  1995  requ i rement   La te   90  
Expand a i r l i n e s   m a i n t e n a n c e   a r e a   M i d   9 2  
Exp. t e r m i n a l s   a n d   a p r o n s   t o   2 0 0 0   r e q u i r e m e n t   N i d   9 5  
Ma in ta in   ex i s t i ng   pavemen ts   (1995)   M id   95  

E a r l y   9 0  

End 88 

L a t e  89 

n. 5 
1 .o 
1 .o 
1.25; 0.5 
1 - 0  
2.0 
2.0 

0.5 
1.0 
0.5 
1.0;  1.0; 
1.0;  1.5 
0.5 
1 .o 
3.0 
3.0; 3.0 
1 .25 
1.0;  1.0; 
0.5 
2.0;  2.0; 
2.0 
1.0;  1.5; 
0.5 
3.0 
1 .O; 1.5; 
1.5 
0.75;  1.25; 
1 .o 
0.5 
0.5 

0.5 

1.0;  1.0; 
0.5 
0.25; 0.5; 
0.5 
1 .o 
l .o 
5.0 
0.5 
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"- ACCESS  COSTS 

The access   cos ts   assoc ia ted   wi th   the   a l te rna t ive  

development s t ra teg ies   p roposed  f o r  Brisbane  Airport  were 

examined i n   d e t a i l  by the  Queensland Main Roads Department 

and  the  Department of Housing  and  Construction. The 

r e s u l t s  of t hese   s tud ie s   a r e   t he   sub jec t  of t w o  r epor t s .  (1  ) 
The r e l a t i v e   a c c e s s   c o s t s   f o r   t h e   a l t e r n a t i v e  development 

s t r a t e g i e s  were ca lcu la ted   us ing  some o f  the   base   da ta  

con ta ined   i n   t hese   r epor t s .   Th i s  Annex summarises the  

procedure   adopted   in   es t imat ing   access   cos ts   for   the  

a l t e r n a t i v e  development s t r a t e g i e s .  

G. 1 TRIP GENERATION 

The s tudy  area  adopted for the  a i r p o r t  access 

study  comprised  the 90 zones  def ined  for   the Down River 

Transportat ion  Study.  ( 2 )  T h i s   c l a s s i f i c a t i o n  w a s  modified 

s l i g h t l y  s o  t h a t  Down River Zone 7 which contains   the air-  

p o r t  w a s  d i saggrega ted   i n to   f i ve  sub-zones  comprising  the 

i n t e r n a t i o n a l   t e r m i n a l ,   t h e  t w o  domestic  terminals  and  the 

general .   aviation  and  maintenance  areas.  

The  number o f  vehic le  T r i p s  i n   t h e   s t u d y   a r e a  

was der ived f r o m  the  Down River  Study l981 Tr ip t ab le  and 

t h e  1991 Tr ip t ab le   deve loped   fo r   t he  1971 Brisbane  Airport 
" 

Queensland  Nain Roads Department,  "Brisbane A i r p o r t  
Development Strat ,egy 'K' : A R e p o r t  on Ground Access 
Requirements for   Br i sbane  A i r p o r t  Development Under 
Strategy  'Kg"(August ,  19$k) ,  and Aus t ra l ian  Government 
Department o f  Housing  and  Construction,  "Brisbane 
A i r p o r t  Development - Surface  Transport   Consideration: 
Report on Alternat ive  Access   Strategies   for   Brisbane 
Domestic A i r p o r t  t o  1983 and Road Transport  Implicatzions 
of Al te rna t ive   Ai rpor t  Development S t r a t e g i e s  t o  2G00" 
(December, 1974) .  
Rankine ar:d H i l l ,  Down River  Transportation  Study,, 
Brisbane:  Report on 1969 Data  and Traf f ic   Modeh (May, 
1 9 7 0 ) ,  and Down River  Transportation  Study,  Brisbane: 

5%" Re o r t  o n  Projec-ns, Analyses  and  Plans  (October, 
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Ground  Access  Study. (l) A  description of the method used 

is contained in the Queensland Main RoadsDepartment I S 

Report ( 2 )  The 24 hour airport 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 o r  the estimated road con- 

struction  requirements, It does however, slightly  alter 
the estimated relative daily vehicle kilometres  associated 

with the alternative developm-ent 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  presented in Chapter 2 for four separate 

airport activities: air passenger movement; employment in 

airport activity;  freight movement; and sightseeing,  servicing, 

etc. The estimating  procedure was similar to that used  for 

the 1971 Brisbane  Airport  Ground  Access Study, ( 3 )  The 

results for the years 1985 and 1991 are  presented in Table 
G a l .  The assumptions on which  these 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, particularly 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 Tra;lsport Subcommittee,  Brisbane Airport Advisory 
Committee,  "Brisbane Airport Ground  Access:  A Study of 
the  Ground Access Reqyirements for Brisbane to 1991'' 
(May, 1971). 

(2) Queensland Main Roads  Department, op .  cit o ,  p~ .5-8. 
( 3 )  Ground  Transport  Subcommittee,  Brisbane  Airport  Advisory 

Committee, op .  cit., pp.21-22. 
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Employment i n  A i r p o r t  A c t i v i t i e s  

One  way vehic le  t r i p s  p e r  employee  were est imated 

from d a t a   c o n t a i n e d   i n   t h e  1971 Brisbane  Airport  Ground 

Access  Report. ( l )  On the  assumption  that   approximately 95 
per  cent o f  employees t r a v e l  t o  -che a i r p o r t  by m o t o r  vehic le  

and that  average  car  occupancl- i s  1 .3 persons p e r  veh ic l e ,  

the  number o f  one way t r ips   generared   per  employee was 

estimated t o  be 0.73. 

- Fre ight  Movement 

Past experience  a t   Brisbane A i r p o r t  suggests   that  

f i v e  one way f r e i g h t   v e h i c l e  t r i p s  were associated  with  each 

shor t   ton  of f r e igh t   pas s ing  Through t h e   a i r p o r t .  

Since no o ther   da ta  i s  a v a i l a b l e ,   r n i s   f i g u r e  w a s  adopted 

fo r   e s t ima t ing   veh ic l e  t r i p s  assoc ia ted   wi th   the  movement 

o f  f r e igh t   a t   Br i sbane  A i r p o r t .  

(2) 

A i r p o r t  A c t i v i t y  

The remaining  vehicle T r i p s  r o  t h e  a i r p o r t  a r e  

a s soc ia t ed   w i th   gene ra l   a i rpo r t   ac t iv i ty   such   a s   s igh t see ing  

and commercial v e h i c l e s   s e r v i c i n g   t h e   a i r p o r t .  It has  been 

es t imated   tha t   there  were  approximate1 y -  500 one way T r i p s  

o f  t h i s   na tu re   pe r  day i n  1971 The assumption  that  

such t r i p s   a r e   p r o p o r t i o n k l  t o  a i r c r a f t  movements implies  

6 , 3 3  one way v e h i c l e   t r i p s  for e a c h   a i r c r a f t  movement. 

T h i s   r a t i o  was adopted f o r  es t imat ing   vehic le  t r i p s  

associated  with a i r p o r t  act ix- i t ) - .  

( 1 )  Ibid. 
( 2 )  mid., p,22 

( 3 )  I b i d .  
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Domestic  passenger movement 1 1 , 1 7 1  

In te rna t iona l   passenger  movement 1 ,209 

Employment i n   a i r p o r t   a c t i v i t y   ( a >   3 , 6 5 0  

Fre ight  movement 71 4 

Genera l   a i rpo r t   ac t iv i ty  2 ,'031 

TOTAL 20,811 

( a )  It was assumed t h a t   t h e r e  would be 5,000 a i r p o r t  
employees i n  1985  and  6,300 i n  1991. 

Source:  Derived  from  the  forecasts  presented i n  Chapter 
2 and  the  assumptions  outlined i n   t h e   t e x t .  
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G , 2  DEFICIENCY ANALYSIS 

Deficiency  analysis  i s  used t,o i n d i c a t e  where road 

capaci ty   problems  are   l ikely t o  occur i n   t h e   f u t u r e  and t o  

provide a base upon  which t o  de re lop  new systems  which may 

be  required  to   a l leviate   such  problems.  The Queensland 

Main Roads Department  carried  out a de f i c i ency   ana lys i s  

f o r  the   roads i n  t h e   l o c a l i t y  o f  t he   a i rpo r t   based  on a n  

assumed 1975 network  which  did  not  include  freeway  access 

t o  t h e   a i r p o r t   a r e a ,   a n d  on an. assumed 1991 network  which 

incorporated  the  proposed  Northern  Freeway,  the  Xorth-South 

Freeway  and an a i rpo r t   access   road   l i nk ing   t he   a i rpo r t   t o  

the  Northern  Freeway. The r e s u l t s  of this a n a l y s i s   a r e  

c o n t a i n e d   i n   t h e i r   r e p o r t .  ( l )  ‘The ana lys i s   sugges ts   tha t  

t he re  i s  l i t t l e   d i f f e r e n c e  between  the  airport  development 

s t r a t e g i e s   w i t h   r e s p e c t  t o  t h e i r   e f f e c t  upon the  surrounding 

su r face   s t r ee t s ,   Fu r the rmore ,   i r r e spec t ive  o f  t h e   a i r p o r t  

development s t ra tegy  adcpted  af ter   1985,   the  surrounding 

road  system will be  severely  01-erloaded by 1991.  Therefore,  

i n  a l l  c a l c u l a t i o n s  i t  w a s  assumed that  the  North-South 

Freeway w i l l  be   required by tha t   da t e  t o  meet t he   fo recas t  

a i r p o r t   t r a f f i c  demand and t o  ease  congest ion on Kingsford- 

Smith  Drive  and Xudgee Road, 

G - 3  AIRPOWT ACCESS 

Six   bas i c   a l t e rna t ive   a l ignmen t s  of the  Xorth-South 

Freeway were  considered i n  developing  re la t ive  access   cost  

d i f f e rences   be tween   t he   a l t e rna t ive  deveI.opment s t r a t e g l e s .  

These  included  alignments  around or a long   the   ex is t ing  

secondary runway.  The a l t e r n a t i v e s   a r e   d e s c r i b e d  i n  d e t a i l  

i n   t h e  Queensland Main Roads Department ’ S r e p o r t .  

compare the   r e l a t ive   access   cos t s   a s soc ia t ed   w i th   t he  

var ious   s t ra teg ies ,   an   a l ignment  which w a s  designated 

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

(2) To 

( 1  ) Queensland Mai.n Roads Department, o p ,  c i t  pp .  10-1 1 .  

(2) =d., pp.15-20 and  Figures 5 ,  6 and 7 .  
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TABLE G 2  - CAPITAL COSTS A S S O C I A T E D  WITH P R O V I D I N G  ACCESS "- 

FORALTERNATIVE DEVELOPMENT STRATEGIES 0 

A i r p o r t  Access  Right 
Development Scheme Construction o f  Way T o t a l  
S t r a t egy  

- "" 

/ 

1 

2 

3 
4 

3 
3 
3 
2a 

2a 

3 
2a 

2a 

1 6 , 8  
16'. 8 

16 .8  
1 6 , o  
1 2 . 7  
1 0 0 2  

12 .7  

1 3 . 3  

4.6  21.4 
4 .6   21 .4  
4,6  21.4 
6 .0  2 2 - 0  

6 , o   1 8 , 7  
4 , 6   1 4 , 8  
6 , o   1 8 . 7  
6 , o  19 0.3 

( a )  The es t imated   cap i ta l   cos ta   assoc ia ted   wi th   p rovid ing  
access  f o r  s t r a t e g i e s  1 t o  5 were  provided by the 
Queensland Main Roads D e p a r t ~ ~ e n t  . The est imated 
c a F i t a l   c o s t s   f o r   s t r a t e g i e s  6 t o  8 were derived  from 
these   cos t s .  A l l  cos t s   a re   expressed   in   June  1974 
d o l l a r s .  

" Source:  Queensland Main Roads Department  "Brisbane A i r p o r t  
Development S t ra tegy  ! K ' .  A Report on  Ground 
Access  Requirements for   Br i sbane   Ai rpor t  
Devel.opment  Under S t ra tegy  ' K '  (August 1 9 74 ) 
Table 4 ,  p .  2 3 .  
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end  of the   ex is t ing   secondary  runway, was taken  as a 

representa t ive   a l ignment   should   the   ex is t ing  runways st i l l  

be i n   o p e r a t i o n   i n  1991 . An alignment  xhich was designated 

scheme 3, tha t   loca tes   the   f reeway on the  exis t ing  secondary 

runway, was taken  as  a representat ive  f reeway  a l ignment   i f  

t h e   e x i s t i n g  runways are  vacared by- 1991.  Access cos t s  

t o  t he   a l t e rna t ive   t e r rx ina l   l oca t ions  were based o n  these 

two  alignments.  

G.  4 EVAL;EATIOX  PROCESS 

In   o rde r  t o  e v a l u a t e   t h e   r e l a t i v e   a c c e s s   c o s t s   f o r  

each  development  strategy, f o u r  ca tegor ies  o f  c o s t  were 

considered: 

( i) c a p i t a l   c o s t s ;  

(ii) roadway maintenance and drainage pumping cos ts ;  

(iii) vehic le   opera t ing   cos ts   inc luding   t ime  cos ts ;  

( iv)   non-quant i f iable   considerat ions.  

G . 4 . 1  Capital C o s t s  

The cap i t a l   cos t s   a s soc ia t ed   w i th   p rov id ing   access  

for t he   a l t e rna t ive   s t r a t eg ie s   i nc lude   r i gh t  of way and  con- 

s t r u c t i o n   c o s t s  f o r  the  Xorth-south  Freeway  and  associated 

interchange works i n   t h e   s e c t i o n  from the  Brisbane  River 

t o  the  Schulz  Canal. Beyond these l i m i t s ,  freeway- d e t a i l s  

a r e  common t o  a l l   s t r a t e g i e s .  The cap i t a l   cos t s   a l so  

included  those  road works t o  terminal   areas  and the  associated 

ca r   pa rks   no t   i nc luded   i n   t he   cap i t a l   cos t s   fo r   each   s t r a t egy- ,  

The cap i t a l  c o s t s  r e f e r  t o  t h e   p e r i o d   a f t e r  1985 and  assume 

opening of the  North-South  Freeway by 1991.  P r i o r  t o  1985 

access   road   cos ts   a re  coimxon t G  a l l   p r o p o s a l s  and  have  not 

been  considered. 

Estimates of r i g h t  of r\-ay- and  construct ion  costs  

a re   conta ined   in   Table  G.2, The u n i t   r a t e s   u s e d  t o  der ive  

these   cos ts  f o r  s t r a t e g i e s  1 TO J a r e   con ta ined   i n   t he  

Queensland Main  Roads Department ' S Report ( 1 )  Cost es t imates  

f o r  s t r a t e g i e s  6 t o  8 were der ived  f rcm  these  ra tes .  

( 1 )  aido,, Appendix A .  
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" 

S t r a t e g y  S c h e m e  -" D a i . l y   V e h i c l e   K i l o m e t r e s  

Fr""_ A r t e r i a l s  

-" 1985 
1 3 - 2 ,014 ,397  
2 3 - 2 ,014 ,397  
3 3 - 2,014,397 
4 2a - 1 , 904,606 
5 2a - 2,003,044 
6 3 - 1 ,937 ,480  
7 2a - 1 , 9 3 4 , 3 3 8  
8 2a - 1 ,927 ,267  

3 
3 
3 
2a 
2a 
3 
2a 
2a 

~~ 

Source:  D e r i v e d   f r o m  da ta  provided  by  the Q u e e n s l a n d  
Main R o a d s   D e p a r t m e n t .  

TABLE G,& - VEHICLE OPERATING COSTS FOR ARTERIAL AND FREEWAY 
ROAD T Y P E S  

( cen t s  p e r  k i l o m e t r e )  - 
V e h i c l e  Type R u n n i n g   C a p i t a l   A c c i d e n t   T i m e  T o t a l  

A r t e r i a l   R o a d s  

C a r s  20 33 - 1.06  2.99 6.38 
Light t rucks  k 0 2 9  0 ~ 5 0  1 .06  4 .97  10 ,82  
R i g i d  t r u c k s  7 - 3 0  1 . 1 2  i , o 6  6 .22  15 .70  
S e m i - t r a i l e r s  8 , 7 0  2 ,24  1 , 0 6  6 , 0 6  18 .06  

" 

" 

"" 
F r e e w a y s  

C a r s  2 .42  - 0 ~ 6 6  I .96 5 .02  
Light  t r u c k s  4 ,34  0.30 Oo66 3 .24  8 .54  
R i g i  d t rucks  7.60 0 .67  0 ~ 6 6  4 , 0 3  12.96 
S e m i - t r a i l e r s  8 . 6 0  1.34 0 ~ 6 6  3 .93  14 .53  

Source: Q u e e n s l a n d  Main R o a d s   D e p a r t m e n t ,   " B r i s b a n e  
* A i r p o r t   D e v e l o p m e n t  S t r a t e g y  ! K f :  A R e p o r t  o n  

G r o u n d   A c c e s s   R e q u i r e m e n t s  f o r  B r i s b a n e  A i r p o r t  
U n d e r  S t r a t e g y  ' K '  If ( A u g u s t  1974)  , A p p e n d i x  B ,  



G.4,2  Vehicle  Operating C o s t s  "- 
Annual vehic le   opera t ing   cos ts   were   ca lcu la ted  f o r  

t w o  specif ic   years :   l985  assuming no North-South  Freeway; 

and 1991 assuming. that   the   North-South Freeway i s  i n  

opera t ion .   The   der iva t ion  of these   vehic le   opera t ing  

c o s t s  f o r  the  peri.od 1985-1990  and  1991-2000 a r e   o u t l i n e d  

below.  Vehicle  operating  costs f o r  the  period  197J-198j 

were not   ca lcu la ted   s ince   these   cos ts   a re  similar f o r  a l l  

s t r a t e g i e s .  

Average weekday vehic le   k i lomet res  o f  tra.r;el  by 

f reeway  and   a r te r ia l   road   types  were de r ived   f rom  t r a f f i c  

assignments t o  those   por t ions  o f  t h e  Down River  Study 

network  sensi t ive t o  the  var ious development s t r a t e g i e s .  

The est imates  f o r  1985 and 1991 a re   conta ined   in   Table  G.3.  
It should   be   no ted   tha t   the   to ta l s   on ly   re fe r  t o  t h e  

network  analysed  and  are f o r  comparative  purposes only;. 

Annual vehic le   k i lomet res  were ca l cu la t ed  o n  the  assumption 

t h a t  300 working  days a re   equiT-a len t   to   one   year ' s   t ra f f ic  

w i th in   t he   s tudy   a r ea .  

Vehicle   operat ing  costs   per   ki lometre  f o r  freeway 

and a r t e r i a l   r o a d   t y p e s  f o r  d i f f e r e n t   c a t e g o r i e s  of 

veh ic l e s  were assessed  according t o  procedures  derived by 

t h e  Commonwealth Bureau of Roads. The assumed running, 

capi ta l ,   accident   and  t ime  costs   per   ki lometre  by type o f  

veh ic l e  f o r  a r t e r i a l  an.d freewah- road   types   a re   ou t l ined  

i n  Table G.4 ,  
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The vehicle   operat ing c o s t s  per   ki lometre  

presented  in   Table  G.4 were calculated  using  the  fol lowi.ng 

assumptions: 

Vehicle  speeds  (kilometres p e r  hour) 

" Vehicle Type A r t e r i a l  Roads Freeways 

Car s ,   l i gh t   t rucks  48 74 
Rigid   t rucks ,  

s emi - t r a i l e r s  39 60 

Capi ta l  c o s t s  were  based on the   va lues   used   in  

the  Brisbane  Central  Freeway Review I 969,  
updated on the  assumption  that   costs   per  

vehicle  kilometre  have moved i n  sympathy with 

Consumer Price  Index Movements. 

Time cos ts   (per   vehic le   hour)  

P r i v a t e   c a r  - 80.48 
Business  car - $5.32  
Light   t ruck - $2.40  
Rigid  ' t ruck - $2.40 
Semi- t ra i le r  - $2.34 

Vehicle  composition i n   t h e   s t u d y   a r e a  was 

obtained  from  ground  counts  carried  out by 

Queensland Main Roads Department. The assumed 

composition w a s :  

C a r s  - 68 per   cent  

Light   t rucks - 1 4  per   cent  

Rigid  t rucks - 1 4  per  cent 

Semi- t ra i le rs -  4 per  cent 

Growth i n  vehicle   ki lometres  of  t r a v e l  w a s  assumed 

t o  be equal t o  5 0 5  per  cent p e r  annum, the  estimated  growth 

i n  t r i p  ends in   t he   s tudy   a r ea .   Th i s  a l l o w s  f o r  a 4 per  

cent  growth i n   v e h i c l e   k i l o m e t r e s   i n   t h e   a r e a   g e n e r a l l y ,  

obtained f r o m  Down River  Study  estimates,  weighted t o  

account   for  a i r p o r t  t r a f f i c  growth of approximately 10.5 
per   cent   per  annum. It was assumed that   Brisbane  Airport  

w i l l  account   for  22,6 per   cent  o f  t r a f f i c   g e n e r a t i o n   i n  

the   s tudy   a r ea   i n  1991 D 



Annual  1985 operating  costs  without  the  North- 

South Freeway i n   o p e r a t i o n  and arxmal 1991 opera t ing   cos ts  

with  the  North-South Freewal- in opera t ion   a re  shown i n  

Table G o 5 .  From these   cos ts ,   and   the  assumed r a t e  o f  

growth i n   t r a f f i c ,   d i f f e r e n t i a l   o p e r a t i n g   c o s t s   f o r   t h e  

per iods 1985-1990 an.d 1991-2000  were ca l cu la t edo  The net 

present   value o f  t h e s e   d i f f e r e n t i a l s ,  a t  d iscount   ra tes  

o f  7 ami 10 p e r   c e n t ,   a r e  shown i n  Tables G.  6 and G .  70  

G , 4 , 3  gon-Quant i f iable   Considerat ions 

Non-quantifiable  considerations o f  a l t e r n a t i v e  

access   proposals  f o r  Brisbane A i p o r t  inc lude   compat ib i l i ty  

with  the  proposed Gateway- Br idge   and   sur face   s t ree ts ,  

p o s s i b l e   e f f e c t s  upon road   t r a f f i c   ope ra t ions ,   impac t s  

upon e x i s t i n g  aEd future  land  uses  and  social   and  environ- 

menta l   fac tors .  A deta i led   d i scuss ion  of these  aspects  i s  

con ta ined   i n   t he  Queensland Main RoadsDepartment’ s Report D 
( 1  ) 

G. 5 EVALLATION RESUTLT.5 

A summary o f  t he   d i sccun ted   d i f f e ren t i a l   access  

c o s t s   f o r   d i s c o u n t   r a t e s  of ;7 and 10 per  cent  are  contaj-ned 

i n   T a b l e s  G. 8 and G ,  9 respectix-ely.  The discounted 

c a p i t a l   c o s t s  a r e  based upon the   s t ag ing  o f  cons t ruc t ion  

proposed by the  Queensland  Xain  RoadsDepartment. The 

discounted  costs  shown i n  Tables G . 8  and G . 9  a re   ca l cu la t ed  

r e l a t i v e  t o  t he   r e spec t ive   cos t s  f o r  s t ra tegy-  1 Negative 

values   indica- te  c o s t  saxcings r e l a t i v e  t o  s t r a t egy  1 .  
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TABLE G ,  5 - ANNUAL  VEHICLE  OPERATING  COSTS  FOR  ALTERNATIVE  DEVELOPMENT  STRATEGIES, 1985 AND 1991 

Cost  Category 
” 1 2 74”L-” 6 2”” 8 

”~ “ 1 9 8 5  
Operating  Cost  (net o f  t ime) 29.77  29.77  29.77  28,14 29058 28,63  28,58  28,48 
Time Cost 

P r i v a t e   c a r  
Business  car ( a )  
Light   t ruck  
Rig id   t ruck  
Semi- t ra i le r  

3.27 9-27 3027 3.09 3-25 3.14 9-14 3.13 
9 005 9-05 9.05 8-58 9.00 8.71 8.69 8.66 

5.25 5.25 5.25 4.97 5022 5.05 5 0 ~ 5  5.03 
4.20  4.20  4,20  3.97 4.18 4.40  4,04 4 , 0 2  

I .46 I .46  1,46  1.38 I .46 1 .h1 1 .41 1 .h0 
Total Annual. Operating  Cost 53.00  53.00  53.00  50.14  52.69  51.34  50.91  50.72 ~ 

I 

”- 

1991 
”_” -F 

m 
I - ~ ”“ _ _ ” ~  __ “ 

Operating  Cost  (liet o f  t ime)  45.67  45.67 45+67 L3.8k 45 6 2  45.67  44.85  44251 
Time Cost 

P r i v a t e   c a r  
Busincss  car 
Light  . t ruck  
Rig id  trtlclc 
Semi- t ra i le r  

(a) 
4,26  4,26  4,26 4,14 4,38  4,26  4,30  4,25 

1 1  -79 1 1  079  11.79  11.47 
5 .‘48 

12.15 11.79 12.35 11.77 
5.48  5.48  5.25  5.64 5.48  5.34  5.47 

6,83  6.83  6.83  6.65  7.04 6,83 6-91 6,82 
1.90 1 .90  1.90  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   cen t  of ca r   u se  i s  f o r  business  pusposes.  

Source:  Derived from data  provided  by  the  Queensland Main Roads Department. 

- ””” ” ””- 



Cost  Category " 

St ra t egy  

" 
1 - "__ 2 3 [l 5 h " 7 3 -  

"_ 7 per   cent  disco- r a t e  "- - 

Operating  Cost (net of Lrihe) 8.1 81 " 9 3  81.93  77.46  81 . , 4 l  78.80  78,67  78.39 
Time C o s t  

P r i v a t e   c a r  
Business car 
Light  tr t lck 
Rigi d t :t.-Ll c k  
S e m i -  1. 1 - a . i  l .er 

"- 10 per   cen t   d i scount   ra te  

Operating C o s t  ( n e t  o f  t ime) 56,53  56,53  56,53  53.45  56.18  54,37  54,29  54.09 
Time  Cost 

P r i v a t e   c a r  
Business car 
Light   t ruck  
R i g .  d t ruck  
Semi- t r a i  L c  r 



TABLE G,7 - NET PRESENTTAILJE O F  VEHICLE OPERATING COSTS  FOR  ALTERNATIVE  DEYELOPMENT  STRATEGIES : - 7 AND 10  PER CENT DISCOUNT  FATES, 1991 -2000 

($mi l l i on )  ” - 
C o s t  Category 

S t r a t  epy 

1 2 -2 4 5 6 7 - 8 -~ 
7 per   cent   discount   ra te  

Operating c o s t  ( n e t  o f  t ime) 135.80 ’ 135.80 135080 130.35 135.66 135.80 133.35 132.35 
Time C o s t  

P r i v a t e   c a r  
Business   car  
Light   t ruck 
Rigid  t ruck 
Semi- t ra i le r  

12.65  12.65  12.65  12.31  13.04  12.65 12 .80  1 2 ~ 6 3  

16.28 16.28  16.28  15.61  16.77  16.28  16.47  16.26 
20.31 20.31 2G.31 19 .76   20092 20.31 
5 c 66  5.66  5.66 5.51 5.83  5.66  5.72  5.65 

35.07  35.07  35.07  34.11-  36.11  35.07  35a47  35.01 

20055 2 0 0 1 8  

To tal. 225 D 77  225.77  225.77  217.65  228.33  225.77  224,36 222 ,18  I 

D i f f e r e n t i a l   ( r e l a t i v e  t o  
-I 

s t r a t egy  I )(a) 
in 

0 0 0 -8. I 2  +2.56 0 -1.41  -3.59 
10 per   cen t   d i scount   ra te  

I 
””- 

Operat ing  cost   (net  o f  time) 75   -42   75 .42   75   -42   72-39   75 .35   75-42   74 .06   73 .50  
Time C o s t  

P r iva t e   ca r  
Business   car  
Light   t ruck  
Rigid  t ruck 
Semi- t ra i le r  

7 . 0 3   7 . 0 3  7.03 6 .84   7 .24   7-03   7 .11   7 .02  
1 9 - 4 8  19 .48  19 .48  18 .94  20.06 19 .48  19 .70  19 ,44  

9 - 0 4  9 . 0 4  9 0 0 4  8 .67  9.31 9 .04  9.15 9 - 0 3  
11 -28  1 l 0 2 8  1 1 , 2 8  9 .93  11.62 11.28 11.41 11 .27  

3.14 3 .14  3.14 3 , 0 6  3.24 3 .14  3.18 3.14 
T o t a l  125039  125.39  125.39  119.83  126,81  125,39  124.61 123,hCi 
D i f f e r e n t i a l   ( r e l a t i v e  t o  

s t r a t egy  1 ) ( a>  0 0 0 -5.56 + I  . 42  0 -0 0 78 - 1 0 99 
~~~ ~~~ 

( a )  A pos i t i ve   s ign   i nd ica t e s  a higher  and a negat ive   s ign   ind ica tes  a lower  cost t han   s t r a t egy  1 .  
Source:  Derived  from  Table G , 6  assuming t h a t   t h e  growth in   veh ic l e   k i lome t re s  is 5.5 per cent 

per  annum. 



TABLE G o C  - DISCOUNTED DIFFElIEI\TUL ACCESS C O S T S  FOR ALTERNATIVE  DEVELOPIYENT  STRATEGIES: 
7 PER CENT  DISCOUNT RATE, 1975-2000 

- - ($mi l l i on )  __- " 
Discounted  Discounted  Discounted Differential OlJeratinZ C o s t  Re la t ive  T o t a l  - 
Construction  Maintenance __ 
and Land 

cost  cost  

" 

.t o S -I; . r a  1 e g y  1 Discounted 
and 

7 985-1 990 1991-2000 cost  
Strntegy Scheme A c q u i s i t i o n  pulnping - 

Opera t ing  Total .   Relative t o  Opera-Ling 
cos t  Time c o s t  Time S t ra tegy  1 

1 ,  2 
and 3 3 0 0 0 0 0 0 0 0 

4 2.a i-0.01 -0 0 01-1. - 4 0 '1-7 - 3 0 11.4 - 5 ,I 1-1 5 -2.67  -16.03 -I 6 ,, 06 
5 -0.77 -0 05 -0. :37 '1 3 -0.52 - 0 , r 4  +2.'70 + -1 <,.G7 + 0.85 ~ 

6 9 - -1 U :L 2 -0.08 - 1) . I 3 - 2 I. Lr  -5 0 0 - 5.,58 - G,sy 'i: 
7 2a +Os93  -0.04 -3.26 -2.5" - 2 . 11.5 1- .I . o h  - 7 0 -1 9 - 6.30 ' 

I 

8 2a +I .l6 -0.02 -3 0 54 -2.77 -3.45 -0.14. - 9.90 - 8,76 
- 
NOTE: A pos i t i ve   s ign   i nd ica t e s  a higher  and a negat ive   s ign   ind ica tes  a l o b e r  cos t   than   s t ra tegy  1 ,  

Source:  Derived f r o m  Tables G . 2 ,  G . 3 ,  G.7 and G . 8 .  



TABLE G. 9 - DISCOUNTED  DIFXEREhTIAL  ACCESS  COSTS  FOR  ALTERNATIVE  DEVELOPMENT  STRATEGIES: 
- 10 PER CENT  DISCOUNT  RATE, 1975-2000 

Discounted  Discounted 
Construction  Maintenance 

Acquis i t ion  Pumping Cost 
cos t  

S t r a t egy  Scheme and Land acd 

Discounted  Differential   Operating  Cost  Relative  Total  
t o   S t r a t e g y  1 "- Discounted 

" 1985-1  990 ____ 1991 -2000 R e l a t i v e   c o s t   t o  
Operating 
Cost   (net  Time Cost (ne t  Time 

L Operating 
S t r a t egy  1 

o f  t ime  cost  o f  t ime  cost  
c o s t )  c o s t )  

1 ,  2 
and 3 3 0 0 0 0 0 0 0 0 

4 2a -0.07 -0 D 0 2  -3 D 08 -2 m 36 -3 03 -2.53 -11 .OO -11.09 ' 
5 2a -0.93 -0.03 -0 - 35 -0 0 24 -0 ., 08 + l050  + On83 - O J 3  '$ 

7 2a +o.  76 -0.02 -2 0 24 -1.75 -I 36 +0.58 - 4.77 - 4 , 0 3  

-I 

6 3 -0 D 75 -0.05 -20 16 - I  .68 0 0 - 3.84 - 4,64 I 

8 2a +0,89  -0.01 -2 0 44 -1 o 90 -1.92  -0.07 - 6 .33  - 5.45 

NOI'E: A p o s i t i v e   s i g n   i n d i c a t e s  a higher  and a negat ive   s ign   ind ica tes  a lower  cost than 
s t r a t e g y  1 .  

"_ Source:  Derived f r o m  Tables  G . 2 ,  G . 3 ,  G.7 and G . 8 .  
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