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Foreword

Selecting a location for Sydney’s second major airport is one of the most 
significant and difficult planning problems facing the Australian Government. 
The matter has been studied and debated publicly for more than three decades 
without resolution. This has caused uncertainty for many people living in areas 
which have been proposed at various times as possible airport locations.

The number of locations under consideration has now been reduced to two 
(Badgerys Creek and Wilton) and the Government intends to make a choice as 
soon as possible in order to end this uncertainty. Before such a decision is taken, 
however, it is important that the public, and in particular those who may be 
directly affected, are given full opportunity to examine and comment on the 
issues involved.

This Draft Environmental Impact Statement explains how the two locations were 
selected and what could be expected from an airport at either of them. It is the 
most detailed and comprehensive report on the subject to be made public and has 
been prepared in close co-operation with the New South Wales Government.

I commend this document to the reader and invite comment from all who have an 
interest in this vital question. All public comment received will be carefully 
considered and taken into account before the final decision is made. Only by 
considering all views and balancing the many conflicting social, technical, 
environmental and economic requirements can the best and fairest solution for all 
be found.

Peter Morris, M.H.R. 
MINISTER FOR AVIATION

j



Preface

GOVERNMENT OBJECTIVES

In Septem ber 1983, the  M inister for A viation and the  New South Wales M inister for 
Environm ent and Planning jo in tly  announced th a t the  Com m onw ealth and S ta te  
governm ents had agreed on a program m e which would lead to  the  selec tion  and 
acquisition  of a second airpo rt s ite  for Sydney. The main points in th e  announced 
program m e w ere as follows:

. The reso lu tion  of Sydney's fu tu re  airport needs in an environm entally  accep tab le  
m anner was a prim ary objective of both governm ents.

. All su itab le  s ite s  would be review ed, including those considered in the  M ajor A irport 
Needs of Sydney Study.

. The tim e was rapidly approaching when the opportunity  to reserve  a second site  
would be lost.

. The decision on a second airpo rt s ite  would be taken  in the sh o rtest possible tim e 
consisten t w ith allowing am ple opportunity  for th e  Sydney com m unity to con tribu te  
to  the  decision-m aking process.

. The public would be inv ited  to  com m ent on:

the  u ltim a te  ro le for a second Sydney airport
the  s ite  se lec tion  c r ite r ia
the  D ra ft Environm ental Im pact S ta tem en t.

. C arefu l consideration would be given to the environm ental and social im pacts 
associa ted  w ith each of the po ten tia l s ites  befo re  the  se lec ted  s ite  was announced.

. S ite boundaries would be specified  and acquisition com m enced a t the  tim e of the 
announcem ent of the  se lec ted  site .

. This announcem ent could not be made before mid-1985.

Following re lease  of this jo in t s ta tem en t by the  Com m onw ealth and S ta te  governm ents, 
th e  D epartm en t of A viation undertook a review  of a num ber of possible locations for a 
second a irpo rt s ite . From  this review , the  D epartm en t se lec ted  the  following ten  
locations for evaluation:

. Badgerys C reek  

. Bringelly 

. D arkes F orest 

. Goulburn 

. H olsworthy 

. Londonderry 

. Scheyville 

. Somersby 

. W arner vale 

. Wilton.



To assist in the  evaluation  of these  ten  locations, the  D epartm en t of A viation engaged a 
C onsu ltan t, Kinhill S tearns. The C onsultant was b rie fed  to accum ula te  su ffic ien t 
in form ation  on the  ten  locations to  undertake an evaluation to  produce a short lis t of two 
locations (perhaps th ree), and to continue the  evaluation of these  sh o rt-lis ted  sites, 
culm inating in the  p repara tion  of a D ra ft Environm ental Im pact S ta tem en t.

In Septem ber 1984 th e  firs t stage  of th e  S ite Selection P rogram m e, th e  sho rt-lis tin g  of 
s ite s, was com pleted . On 18 Septem ber 1984, the  M inister for A viation announced th a t 
the  num ber of locations being studied for reserva tion  of a s ite  for a second Sydney 
a irpo rt had been reduced to  two: Badgerys C reek  (on the  w estern  ou tsk irts  of Sydney) 
and W ilton (south-w est of Sydney). Following this announcem ent th e  C onsu ltan t 
com m enced preparing this D ra ft Environm ental Im pact S ta tem en t in accordance with 
the  adm in istra tive  procedures under th e  Com m onw ealth Environm ent P ro tec tio n  (Impact 
of Proposals) A ct 1974 and taking into account as appropria te  the  te rm s of the 
ag reem en t betw een  the  then Com m onw ealth M inister for Home A ffairs and 
Environm ent* and the  NSW M inister for Environm ent and Planning concerning procedural 
guidelines for environm ental assessm ent involving th e  C om m onw ealth and New South 
Wales.

DECISION PROCESS

Following the  period of public exhibition of this D ra ft Environm ental Im pact S ta tem en t,
(during which tim e the  public will make submissions on the  docum ent to  th e  D epartm en t
of A rts, H eritage  and Environm ent) the  following steps must be com pleted  befo re  the
final s ite  se lec tion  can be announced:

. The D epartm en t of A rts, H eritage  and Environm ent will forw ard to  the  D epartm en t 
of A viation and th e  NSW D epartm en t of Environm ent and Planning all public 
submissions on the  D ra ft Environm ental Im pact S ta tem en t.

. The D epartm en t of A viation will p repare  responses to  issues and concerns raised  in 
the  public submissions. These responses and any am endm ents to  the  D epartm en t of 
A viation 's proposals resu lting  from public submissions will be com piled in a 
Supplem ent to  th e  D ra ft Environm ental Im pact S ta tem en t.

. The Supplem ent will be forw arded to  the  D epartm en t of A rts, H eritage  and 
Environm ent, th e  NSW D epartm en t of Environm ent and Planning, and to  all p a rtie s  
who made submissions on the  D ra ft Environm ental Im pact S ta tem en t.

. The D epartm en t of A rts, H eritage  and Environm ent and the  NSW D epartm en t of 
Environm ent and Planning will each, w ith appropria te  consultation , p repare  its  
independent assessm ent of the F inal Environm ental Im pact S ta tem en t (which 
com prises the D raft and the  Supplem ent), and the  dep artm en ta l assessm ents will be 
forw arded to the  resp ec tiv e  M inisters for endorsem ent.

. The M inister for A rts, H eritage  and Environm ent will pass his com m ents and 
recom m endations on the  proposal — which will take  into account the  New South 
Wales G overnm ent's views — to the  M inister for A viation.

. The M inister for A viation will take  into account the com m ents and 
recom m endations of th e  D epartm en t of A rts, H eritage  and Environm ent and the 
New South Wales G overnm ent's views and will then  decide on a course of action  to 
be recom m ended to  C abinet on the s ite  to  be acquired , and th e  program m e and 
m ethod of acquisition.

. The s ite  will be announced and the  acquisition process will com m ence.

Now th e  M inister for A rts, H eritag e  and Environm ent



At the  tim e of publication of this D ra ft Environm ental Im pact S ta tem en t, it was 
expected  th a t the announcem ent of the  se lec ted  s ite  would be made in the  second half of 
1985.

STRUCTURE OF THE DRAFT ENVIRONMENTAL IMPACT STATEMENT

This D ra ft Environm ental Im pact S ta tem en t has been prepared  in accordance w ith the 
guidelines estab lished  by the  Com m onw ealth D epartm en t of A rts, H eritage  and 
Environm ent in discussion w ith the  NSW D epartm en t of Environm ent and Planning and 
the  D epartm en t of A viation. These guidelines are reproduced in Appendix A and include 
an outline of the ag reem ent betw een  the  then Com m onw ealth M inister for Home A ffairs 
and Environm ent and the  NSW M inister for Environm ent and Planning on procedural 
guidelines for environm ental assessm ent involving both governm ents.

This D ra ft Environm ental Im pact S ta tem en t is organized into the  following five main 
parts:

. Summary: Summary of the s ite  selec tion  process, the  environm ental evaluation  of
th e  Badgerys C reek  and Wilton site s, and the com parison of these  two sites.

. Part A (Chapters 1-6): D escrip tion  of the requ irem en t to reserve  a s ite  for
possible fu tu re  developm ent as a second a irp o rt, and the  m ethod by which the two 
sh o rt-lis ted  s ite s, Badgerys C reek  and Wilton, w ere se lec ted .

. Part B (Chapters 7-11): D escrip tion  of an acquisition a rea  and possible
developm ent of an airpo rt a t Badgerys C reek, and the environm ental e ffe c ts  arising 
there from .

. Part C (Chapters 12-16): D escrip tion  of an acquisition a rea  and possible
developm ent of an airport a t the  Wilton s ite  and the  environm ental e ffe c ts  arising 
th ere from .

. Part D (Chapters 17-18): Com parison of the  Badgerys C reek  and Wilton s ite s  and a
descrip tion  of the  public consultation  program m e undertaken  during the course of 
the  study.

P a rts  B and C stand  alone as descrip tions of the  proposals and likely environm ental 
e ffe c ts  a t each of the  sho rt-lis ted  sites. On th is account, th e re  is some rep e titio n  of 
m a te ria l common to the  proposals a t both sites.
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Summary

PART A SELECTION OF THE SHORT-LISTED SITES 

THE REQUIREMENT TO RESERVE A SITE 

O bjective of the proposal

In 1983 th e  D epartm en t of A viation was d irec ted  by the  C om m onw ealth G overnm ent to 
exam ine all possible locations for a su itab le s ite  for a second m ajor a irpo rt to  serve the 
Sydney region. Subsequently, the then M inister for Home A ffairs and Environm ent 
d irec ted  th a t a D ra ft Environm ental Im pact S ta tem en t be prepared  under the te rm s of 
the  C om m onw ealth Environm ent P ro tec tio n  (Impact of Proposals) A ct 1974. This 
docum ent has been p repared  in response to  th a t d irec tion .

The objective of the  proposal assessed in th is D ra ft Environm ental Im pact S ta tem en t is 
to  acquire a s ite  th a t would be su itab le  for possible fu tu re  developm ent as a second 
Sydney a irp o rt. The environm ental evaluation  of the  two sho rt-lis ted  s ite s  a t Badgerys 
C reek  (on the  w estern  ou tsk irts  of Sydney) and W ilton (south-w est of Sydney) has been 
based on prelim inary  m aster plans which rep resen t the maximum level of developm ent 
(the 'w orst case') th a t could be con tem pla ted  in the  fo reseeab le  fu tu re . This level of 
developm ent would only be w arran ted  if long-term  air tra f f ic  grow th followed the m ost 
op tim istic  fo recasts , and it is probable th a t th e re  would be very much low er levels of 
developm ent a t a second a irp o rt. The decision to  acquire a s ite  a t this tim e does not 
im ply a com m itm ent to  the  level of developm ent suggested under the w orst case, nor to 
any o ther level of developm ent.

Growth in air traffic

In th e  1984 calendar year, the  to ta l air tra f f ic  a t Sydney's K ingsford-Sm ith A irport was 
approxim ately  8.6 m illion passenger m ovem ents. Air tra f f ic  a t K ingsford-Sm ith A irport 
is fo recas t by th e  D epartm en t of A viation to grow a t an annual ra te  of 1.6-3.8% betw een 
1985 and 2010. (This fo recast com pares with an annual grow th ra te  of approxim ately  
4.7% betw een  1970 and 1984.) A t these  fo recast ra te s , to ta l passenger tra f f ic  a t 
K ingsford-Sm ith A irport in the  year 2010 would range betw een a low of 13.4 million and 
a high of 24 m illion annual passenger m ovem ents, provided th a t su ffic ien t a irport 
cap ac ity  w ere availab le to  accom m odate th is grow th. The corresponding range for 
a irc ra f t  m ovem ents fo recast for the year 2010 is betw een 216,730 and 382,580 annual 
a irc ra f t m ovem ents.



The possibility  of long-term  grow th falling below the D epartm en t of A viation 's low 
fo recast of a 1.6% increase per annum is very unlikely. For this to  occur, the A ustralian  
econom y would have to en te r a period of long-term  stagnation , a s itua tion  th a t is n e ith er 
probable nor a sound assum ption on which to base long-term  planning. On the  o ther 
hand, th e  possibility  of the  D epartm en t of A viation 's high fo recas t being exceeded 
cannot be excluded. This is because the  fo recasts  are based upon the  assum ption th a t 
existing socio-econom ic and av iation  industry  fac to rs  will rem ain  essen tia lly  unchanged, 
which m ay not prove to  be the  case. For exam ple, g re a te r  exp lo ita tion  of th e  le isure 
m arke t, increased  in tern a tio n a l tou rist trav e l from overseas, or the  possibility  of some 
lim ited  form of deregu lation  of the av iation  industry in A ustra lia  being im plem ented  and 
leading to  a wider range of trav e l opportunities, are  all fac to rs  th a t could lead to  a 
h igher long-term  grow th level than th a t fo recast by the  D epartm en t of A viation.

Runway capacity of Kingsford-Smith Airport

The capacity  of an a irpo rt is not fixed, as i t  depends on a num ber of fac to rs  such as the 
w eather, the mix of a irc ra f t,  the profile  of daily m ovem ents, a irc ra f t  passenger loads 
and a ir tra f f ic  con tro l procedures, all of which can vary. In 1984 th e re  w ere 
approxim ately  170,000 a irc ra f t  m ovem ents a t K ingsford-Sm ith A irport. If the  p rofile  of 
daily  m ovem ents and a irc ra f t mix rem ained  unchanged, then  full cap ac ity  under the 
D epartm en t of A viation 's cap ac ity  c r ite r ia  would be reached  a t 203,000 annual a irc ra f t 
m ovem ents. Under the D epartm en t's  fo recasts, this could occur as early  as 1988 or as 
la te  as 2000.

It is the policy of both  the New South Wales and the C om m onw ealth governm ents to 
c a te r  for any sh o rtfa ll in runway capacity  a t K ingsford-Sm ith A irport by developing a 
second Sydney a irp o rt. The a lte rn a tiv e s  to th is policy would be to:

. take  no action , and allow congestion a t K ingsford-Sm ith A irport to rise;

. reg u la te  tra f f ic  flow a t K ingsford-Sm ith A irport through the pricing of landing 
righ ts a t peak periods or the  a llocation  of quotas for landing righ ts a t these periods;

." con stru c t an additional runway a t K ingsford-Sm ith A irport.

Policies of 'no-action ' or of regu la tion  of air tra f f ic  a t K ingsford-Sm ith A irport a re  likely 
to resu lt in increased  costs for air trave lle rs  to or from Sydney, and in reduced 
opportunities for a ir trav e l. Such an outcom e would be co n tra ry  to  the  C om m onw ealth 
G overnm ent's ob jectives of providing equality  of access for all A ustralians to reasonably 
priced air serv ices.

Previous studies have investiga ted  the possibility  of increasing runw ay capacity  a t 
K ingsford-Sm ith A irport by constructing  an additional runway para lle l to  the  existing 
n o rth /sou th  runway. Such a proposed is physically possible, although insu ffic ien t work 
has been undertaken  to  enable the  associa ted  fac ility  requ irem en ts  and environm ental 
im pacts to  be estab lished . N everthe less, while a closely spaced para lle l runw ay a t 
K ingsford-Sm ith A irport could th eo re tica lly  ra ise  the  cap ac ity  of th a t a irp o rt to  
approxim ately  240,000 annual a irc ra f t m ovem ents, such an increase  would do no m ore 
than  d efe r th e  requ irem en t for an additional m ajor increm en t of runw ay cap ac ity  in the  
Sydney Region.

C apacity of general aviation aerodromes

As th e re  are co n stra in ts  on the expansion of the o ther general av iation  aerodrom es in the 
Sydney Region (Bankstown, Hoxton P ark , Cam den and Schofields), an uncongested  second 
a irpo rt may be considered by general av iation  in te re s ts  as an a t tra c tiv e  a lte rn a tiv e . 
G eneral av iation  is th e re fo re  seen as am im portan t p o ten tia l ac tiv ity  a t a second Sydney 
a irp o rt.
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Loss of the opportunity to reserve a site

Sydney, a la rge  c ity  by world standards, has a fin ite  and dwindling supply of land su itable 
for developm ent because of the  con tainm ent of the  Cum berland Plain by m ountains. 
O ver m ore than th ree  decades, a num ber of po ten tia lly  su itab le  airpo rt s ite s  w ithin the 
C um berland P lain  have progressively  becom e unavailable as a resu lt of continued 
population expansion, and rep lacem en t cand idate  a irpo rt s ites  are necessarily  loca ted  
fu rth e r from the c ity 's  c en tre .

The population of the  Sydney Region is expected  to grow from a 1981 level of 
3.28 m illion to  approxim ately  4 million by the year 2000. By 2011, the  population of 
Sydney would be betw een 4.3 and 4.7 m illion, depending upon the e ffe c ts  of im m igration 
to  A ustra lia . The to ta l cap ac ity  of the  Cum berland P lain  is e s tim a ted  to  be 
approxim ately  4.7 million people; to  accom m odate population increases beyond this 
figure, a reas would have to  be developed on the  C en tra l C oast and in the  surrounding 
footh ills and highlands.

T here are a large num ber of com peting uses for land in the Cum berland P lain . A s ite  for 
a second Sydney a irpo rt is perhaps one of the m ost sign ificant of these , as the s ite  plus 
th e  n o ise -a ffec ted  areas over which land use contro ls would need to be im posed would 
exceed  25 km 2. Under the p ro jec ted  population grow th ra te  for the  Sydney area , the 
population capacity  of the Cum berland P lain  of 4.7 m illion people could be reached  by 
the  y ear 2011, a t which tim e, unless a site  had ea rlie r  been acquired, th e re  would be no 
land available for a irpo rt developm ent.

The process of progressive in troduction , evaluation , discarding and re in troduction  of 
cand idate  second a irpo rt s ites  over m ore them th ree  decades has in troduced a g rea t deal 
of u n ce rta in ty  in to  the lives of those people living in the  a ffec ted  areas. This lack  of a 
decision has also seriously a ffe c te d  the  New South Wales G overnm ent's urban 
developm ent program m e, p a rticu la rly  as far as m edium -term  plans are concerned. This 
is because areas iden tified  for urban developm ent a f te r  about 1990, and for which a 
considerable am ount of investigation  and planning are being undertaken , have been 
lim ited  to  land not a ffe c te d  by these  fu tu re  a irpo rt options, which has closed off from 
considera tion  many areas  th a t may be more su itable for m edium -term  urban 
developm ent.

Consequences of no action

The issue of a second Sydney a irpo rt s ite  is a p e rs is ten t one. A decision to take  no 
ac tion  or to  d efe r or abandon the s ite  se lec tion  process a t this tim e is thus unlikely to  
rem ove the issue from the  public agenda. The sh o rt-te rm  consequences of no action  are 
likely  to  be a re in troduction  of u n certa in ty  for the  po ten tia lly  a ffec ted  populations and 
continuing d ifficu lties  for the  S ta te  G overnm ent in its  m etropolitan  planning program m e.

While the  long-term  ra te  of air tra ff ic  grow th cannot be p red ic ted  w ith any c e rta in ty , a 
decision to reserve  a s ite  a t this tim e would be seen in re tro sp ec t as a good decision if 
high tra ff ic  grow th did occur. If, on the o ther hand, th e re  w ere no grow th, then  d e fe rra l 
or abandonm ent of s ite  selec tion  a t th is tim e would be seen in re tro sp e c t as a good 
decision. N everthe less, the  consequences of being seen in re tro sp ec t to  have not made 
the co rre c t decision — of having secured the s ite  p rem atu re ly  or of having failed  to  do so 
when this u ltim a te ly  proved to be required  — are  not sym m etric  for the  two choices. 
This is because the  continued grow th of Sydney will inevitably  make the fu tu re  
acquisition  of a s ite  both p rac tica lly  m ore d ifficu lt as well as m ore costly .

H ow ever, a  decision now to abandon or defer se lec tion  of a s ite  is more likely to  give 
rise to  negative e ffe c ts  in th e  long te rm . In the short te rm , d efe rra l or abandonm ent of 
s ite  se lec tion  is m ost likely to  be followed a f te r  a short period by a re su rrec tio n  of the 
search  for a  s ite  for a second a irp o rt, w ith  the  a tten d an t costs, con troversy  and 
u n certa in ty  for the  po ten tia lly  a ffe c te d  populations.
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ROLE AND NATURE OF A SECOND AIRPORT

Operational contributions of second airports

Many of the  la rg e st m etropo litan  sources of a ir tra f f ic  in developed coun tries are  served 
by m u lti-a irp o rt system s. This p a tte rn  holds across a wide d iversity  of econom ic and 
regu la to ry  conditions and may reasonably  be expected  to  hold for o ther regions as they 
develop into m ajor m etropo litan  cen tre s . This is because second a irp o rts  can perform  
v ita l functions in increasing a irp o rt cap ac ity  and effic iency  in a m ajor m etropo litan  
a rea .

Second a irpo rts  can increase  the effic iency  of a m etropo litan  a irp o rt system  by providing 
a  m eans of separating  tra f f ic  using d iffe ren t types of a irc ra f t .  G iven the  varia tion  in 
separa tion  d istances requ ired  betw een  a irc ra f t of d iffering  speeds, the  separa tion  of 
slow er and fa s te r  a irc ra f t enables the  num ber of overall a irc ra f t m ovem ents per hour 
throughout the  a irpo rt system  to  be increased . A second a irpo rt cam also increase  the 
cap ac ity  of the  p rim ary  a irp o rt in the m etropo litan  system  by providing for seasonal or 
daily peak  tra f f ic , thus allowing the p rim ary  a irpo rt to  o pera te  a t genera lly  higher levels 
throughout th e  y ear, indeed close to  its  m aximum capacity .

Social contributions o f second airports

In addition, second a irpo rts  can make sign ifican t social contribu tions to  th e  operation  of 
a ir serv ices in m e tropo litan  areas by providing an e ffec tiv e  m eans of d istancing  som e 
sources of a irc ra f t  noise from  heavily  populated  areas w ithout c rea tin g  access p enalties  
for passengers as a whole. They can achieve th is by ca te rin g  to  the  range of ac tiv itie s  
th a t does not involve regu larly  scheduled fligh ts, for exam ple tra in ing  fligh ts, a ir cargo 
or express p arce l tra f f ic , or tra f f ic  th a t has good reason to  o pera te  beyond curfew  hours.

F u rth e r, second a irp o rts  can stim u la te  com petition  in the air tran sp o rt system  of a 
m etropo litan  region by breaking th e  monopoly on com m ercial a ir serv ices and te rm inal 
space otherw ise held by a single a irp o rt fac ility  and by operato rs  estab lished  th e re . In 
this way, second a irpo rts  in a m u lti-a irp o rt system  can provide opportun ities for the  
developm ent of innovative av iation  serv ices d irec ted  a t m arket segm ents no t previously 
c a te re d  for. Second a irpo rts  have proved to  be the s ta r tin g  points for m any innovative 
serv ices, p a rticu la rly  those requiring low overheads.

Concentration and specialization

Most m u lti-a irp o rt system s have a dom inant a irpo rt, which typ ically  m ay have anyw here 
from two to  five tim es th e  num ber of passengers of the second a irp o rt. As a ru le , tra f f ic  
d is trib u tes  to second a irp o rts  in proportion to the  congestion of the  dom inant a irp o rt. 
The process of con cen tra tio n  of tra f f ic  a t p rim ary  a irpo rts  is s tim u la ted  by the  
passengers, who p re fe r to  use the airpo rt th a t has the  best serv ices and g re a te s t 
possib ilities for m aking flight connections. C om m ercially , the  airlines m ust follow, as 
they  could not for long affo rd  to  o ffe r uncom petitive serv ices elsew here, even if these 
w ere subsidized. C oncen tra tion  is the inevitab le  re su lt, and experience elsew here 
ind ica tes  th a t governm ent regula tion  which a tte m p ts  a rtif ic ia lly  to  d is trib u te  tra f f ic  
betw een  a irp o rts  in a m u lti-a irp o rt system  is unsuccessful. N everthe less , the  success of 
a second a irpo rt should not be judged by w hether or not it is as heavily  u tilized  as the 
p rim ary  a irp o rt, since a  second a irp o rt perform s a role not com parable to  its  level of 
tra f f ic .

A irports in a  m u lti-a irp o rt system  tend to  specialize around p a rticu la r functions, w ith 
each  a irp o rt typ ically  having d is tinc t c h a ra c te ris tic s  and serv ices. H ow ever, th is 
d is tinc tion  betw een a p rim ary  and secondary airpo rt is unlikely to  be a sp lit betw een  
'in te rn a tio n a l' and 'dom estic ' tra f f ic . In p ra c tic e , such a sp lit is u n ch arac te ris tic ; 
instead , th e  m ost com mon specia liza tion  betw een a irpo rts  is betw een  'business' tra v e l on 
th e  one hand, and le isure or 'cheap fa re ' and o ther special m arkets on the  o th e r. The
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business airpo rt is typ ically  the la rg e r a irpo rt, which provides the  serv ices required  by 
business people: high frequency of services; easy flight connections; and a broad range 
of destinations. O perators providing cheap fare  and innovative serv ices lo ca te  
p re fe ren tia lly  a t uncongested , and thereby  less expensive, sites: fac to rs  th a t help them  
to  provide th e ir  serv ices. O ther specialized  serv ices which may be found a t a second 
a irpo rt include air cargo and express cargo, regional destinations, ch a rte r operations, and 
tra f f ic  sensitive to  curfew  res tric tio n s .

Size of a second airport, and distribution of traffic

E xperience w ith m ultip le a irpo rt system s elsew here in the world suggests th a t a second 
a irpo rt can becom e a sizeable en terp rise , ca tering  to  a t le ast 2 million passengers per 
annum (or as busy in te rm s of passenger tra f f ic  as A delaide or P e r th  a irpo rts  are today), 
when the  orig inating tra f f ic  in the  m etropo litan  a rea  reaches about 8 m illion passengers 
per year (originating tra f f ic  is ca lcu la ted  by deducting the num ber of tran s it passengers 
from  the  to ta l num ber of passengers a t an a irp o rt, and dividing th is num ber by two). 
U nder the D epartm en t of A viation 's high fo recas t for a ir tra f f ic  in the Sydney region, 
th is point is likely  to  be reached  a t about the year 2000.

The sam e reasons th a t make it  d ifficu lt to  fo recast passenger levels w ith any ce rta in ty  
fa r into the  fu tu re  also m ake it  d ifficu lt to  p red ic t the responses of airlines and 
passengers to  a condition of severe congestion a t K ingsford-Sm ith A irport and to  the 
opportunity  to  o p era te  from a second a irp o rt. H owever, based on experience elsew here, 
th e  m ost plausible fu tu re  p rospect for K ingsford-Sm ith A irport is th a t it would rem ain 
the  dom inant business o rien ted  a irp o rt, operating  much as it does today. It can also be 
assum ed th a t K ingsford-Sm ith A irport would probably continue as the focus for much of 
the  ex tensive netw ork of in tra s ta te  com m uter tra f f ic , as many of the passengers on 
these  fligh ts are  also travelling  on business and would wish to  make connections w ith 
in te rs ta te  and in tern a tio n a l fligh ts. F u rth er, it can be expected  th a t the estab lished  
a irlines — Q antas, TAA and A nsett — will re ta in  K ingsford-Sm ith A irport as the ir 
p rincipal a irp o rt in the  Sydney Region.

A d istribu tion  of tra f f ic  betw een K ingsford-Sm ith A irport and a second a irpo rt th a t 
envisages 'in te rn a tio n a l' tra f f ic  being con cen tra ted  a t a second a irpo rt is not a viable 
a lte rn a tiv e  in the  A ustralian  con tex t. B ecause of the m ultiple num ber of ports of en try  
in to  A ustra lia , a le r t passengers and trav e l agen ts would have no d ifficu lty  in subverting 
the  objective of landing Sydney-bound in tern a tio n a l passengers solely a t a second a irpo rt. 
Instead , o th e r po rts  of en try  would be used, w ith connecting dom estic  flights providing 
access to  the m ore convenient K ingsford-Sm ith A irport. A lte rna tives involving the 
division of in te rs ta te  tra f f ic  evenly betw een K ingsford-Sm ith A irport and a  second 
a irpo rt would fail on sim ilar grounds. While s tringen t regulations m ight conceivably 
force airlines to  split th e ir operations for a period, such regula tions could not force the 
passengers to follow su it. Passengers would p re fe ren tia lly  use K ingsford-Sm ith A irport 
and put g rea t pressure on the  airlines to  provide fu ller serv ices th e re .

The ex ten t to which a second airpo rt could make a viable contribu tion  to  the  e ffic ien t 
operation  of a ir serv ices in th e  Sydney Region would depend very much upon overall 
grow th in tra f f ic . Should such grow th occur, then it may also be expected  th a t the 
conditions under which air serv ices w ere being o ffered  and operated  would be d iffe ren t 
from  those of today. Th<5 m ost plausible fu tu re  p rospect for a  second a irp o rt operating  
under such conditions would be to  serve peak period, le isu re-o rien ted  mass m arkets, and 
o ther special m arkets such as curfew -sensitive tra ff ic , air cargo and general av iation . 
The le isure m arket is d is tinctly  d iffe ren t from business trave l in many fundam ental 
re sp ec ts , each  of which m akes it  possible for this m arke t to  d is tribu te  to  a second 
Sydney a irp o rt. Many of the  holiday passengers m ight not be especially  concerned about 
proxim ity  to  the c ity  cen tre  or sensitive to  the tim e taken  in travelling  to  the  a irpo rt. 
T heir concern  would be m ore for the  to ta l cost of the  holiday package. Experience 
elsew here ind icates  th a t a irlines serving this m arket could be ch a rte r or ch a rte r-lik e  
operato rs  o ffering  special schedules or flight program m es to  serve m ass m arkets.
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These operato rs  m ight be subsidiaries of existing business o rien ted  a irlines or newly 
estab lish ing  innovative o p era to rs. U ltim ate ly , if the  air tra f f ic  to  Sydney becam e 
su ffic ien tly  large , th e  second airpo rt m ight develop a broader ro le , involving m ore 
business o rien ted  tra ff ic .

Timing and location of development

D evelopm ent of a second a irpo rt could take  several years, and it would need to  be 
opened some tim e before its  tra f f ic  could reach  a level a t which the second a irp o rt's  
con tribu tion  was no ticeab le . If a second a irpo rt w ere to be available when the capacity  
of K ingsford-Sm ith A irport was exceeded , then , on the basis of th e  D epartm en t of 
A viation 's fo recasts  of dem and and capacity , the second airpo rt would be required  for 
in itia l use betw een 1988 and the year 2000.

The tim ing of the grow th in tra f f ic  a t a  second a irpo rt would depend to a degree on its  
location . The fu rth er away a second a irpo rt is lo ca ted  from the  Sydney Region origins 
and destinations of p o ten tia l passengers, the longer it will be before passengers and 
airlines choose to  use th a t a irpo rt in p re fe ren ce  to  congested  fac ilitie s  a t K ingsford- 
Sm ith A irport. Of the  two s ite s  th a t have been sh o rt-lis ted , the  tim e a t which 
developm ent of a second a irpo rt a t Wilton would becom e viable would be la te r  than  a t 
the  closer Badgerys C reek  s ite .

POSSIBLE LOCATIONS FOR A SECOND SYDNEY AIRPORT SITE 

Background

Considerable work has been carried  out over alm ost fo rty  years in the search  for a 
su itab le  s ite  for a second m ajor a irpo rt for Sydney. This work has involved the 
evaluation  of a large num ber of cand idate  locations, and the  subsequent re jec tio n  of 
many, befo re  the  lis t of the  ten  locations considered in this la te s t  study was defined. 
The four m ajor stud ies th a t p receded  this cu rren t study w ere:

. the R eport on the  D evelopm ent of an In terna tiona l A irport a t Sydney (1946)

. the  M ajor A irport R equirem ents for Sydney Study (1969-70)

. the  B enefit/C o st Study of A lte rna tive  A irport Proposals for Sydney (1971-74)

. the  M ajor A irport N eeds of Sydney Study (1977-79).

The Second Sydney A irport S ite Selection  Program m e is th e  fif th  a tte m p t by successive 
governm ents to se lec t and reserve  a s ite  for a second a irp o rt. In the course of th is and 
the previous stud ies, a to ta l of 106 sites  have been investigated , n ine teen  of which have 
been studied  in d e ta il. Of these , tw elve w ere loca ted  in the  Cum berland P lain  and seven 
in areas to  the north  and south of Sydney and a t Goulburn. Five of these  n ine teen  s ites  
have been common to  th is and the previous two studies. These are Scheyville, 
Londonderry, Badgerys C reek , Bringelly and Holsworthy.

The m ost recen t study, the M ajor A irport N eeds of Sydney Study, sh o rt-lis ted  two sites: 
Badgerys C reek  and Scheyville. In D ecem ber 1979, the  C om m onw ealth m em bers of the 
M ajor A irport N eeds of Sydney C om m ittee  subm itted  th e ir recom m endations to  the 
C om m onw ealth  M inister for T ransport, althoughxagreem en t on these  recom m endations 
could not be reached  w ith the  S ta te  m em bers of th a t C om m ittee .

The C om m onw ealth m em bers considered th a t the developm ent of a  second m ajor a irp o rt 
could not be p re fe rred  to developm ent of a closely spaced para lle l runw ay a t K ingsford- 
Sm ith A irport; n ev erthe less , if a second a irpo rt w ere eventually  requ ired , they  expressed 
a c lear p re fe ren ce  for developm ent a t Badgerys C reek  over the o ther sh o rt-lis ted  s ite  a t 
Scheyville.
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Five years have passed since the  M ajor A irport Needs of Sydney Study was undertaken  
and population increases have occurred  a t many of the s ite s  in the in terim . H owever, as 
the e ffe c ts  of these  increases are  not evenly d istribu ted , it  was considered appropria te  
th a t the  Second Sydney A irport S ite Selection  P rogram m e should include a re 
exam ination of all four locations th a t had been analysed in d e ta il for the M ajor A irport 
N eeds of Sydney Study: Scheyville, Londonderry, Badgerys C reek  and Bringelly. It was 
also proposed to  review  the decision of th a t Study to  e lim inate  the  H olsw orthy m ilita ry  
a rea  as a p o ten tia l s ite , since it was fe lt th a t the population increases a t the a lte rn a tiv e  
s ites in the  m eantim e may have im proved the  ranking of H olsw orthy. In addition, five 
o ther locations had been strongly  prom oted as su itable a irpo rt s ites  in the press and 
through personal rep resen ta tio n  by various in te re s t groups: Som ersby, D arkes F o rest,
W ilton, Goulburn and W arnervale. A lthough some of these had been exam ined and 
re je c te d  in ea rlie r stud ies, it was considered th a t the changes in the  in tervening years 
and th e  continued public in te re s t made it desirable for them  to  be review ed again.

F ive ca tego ries  of a lte rn a tiv e  locations, w ith which the  following rep resen ta tiv e  s ites  
(Figure 1) w ere associa ted , w ere thus iden tified  for exam ination:

Site locations nominated for the current study

M ajor A irport N eeds of Sydney Badgerys C reek
Study short list: Scheyville

O ther m etropolitan  locations 
exam ined in M ajor A irport 
N eeds of Sydney Study:

Bringelly
Londonderry
H olsworthy

M id-distance locations (north): W arnervale
Somersby

M id-distance locations (south): D arkes F o rest 
Wilton

O utlying sites: Goulburn (as rep resen ta tiv e  of o ther outlying 
site s, such as B athurst-O range).

SITE SELECTION METHODOLOGY 

Site characteristics

As these  ten  nom inated  locations have widely d iffering  c h a ra c te ris tic s , the  short-listing  
process necessarily  involved com parisons on a num ber of ch a ra c te ris tic s  th a t have 
no obvious common m easure (for exam ple, convenience of access, noise im pact, and 
archaeology). The value th a t m ight be a tta ch e d  to any one of these  ch a ra c te ris tic s  
would vary m arkedly according to  individual perspectives and in te re s ts . Thus, a irpo rt 
users could be expec ted  to  a tta c h  a higher value to  convenience of access to  the a irpo rt, 
while residen ts po ten tia lly  a ffe c te d  by noise a t one of the nom inated locations could be 
expected  to  a tta c h  a higher value to  m inim izing this im pact, p referab ly  by locating  the 
a irp o rt elsew here. C om prom ises betw een the accessib ility , environm ental im pact, cost 
and o th e r fac to rs  associa ted  with each  site  th e re fo re  had to  be considered in sh o rt
listing  tw o (or three) s ite s  for deta iled  com parison in this D ra ft Environm ental Im pact 
S ta tem en t.

To fa c ilita te  the  sho rt-listing  process, a irpo rt layouts w ere prepared  for each of the ten 
nom inated  locations. These layouts w ere the basis for evaluating  'the w orst possible case 
for the configuration  (of airport) adopted ', as required  by the G overnm ent's G uidelines 
under which the study was conducted. The w orst case adopted for the  purposes of 
preparing  a sh o rt-lis t of two (or three) s ite s  from the ten  nom inated locations was a
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widely spaced para lle l runw ay configuration  w ith an es tim ated  cap ac ity  of 25 m illion 
annual passenger m ovem ents. A specific  s ite  was iden tified  a t each  of th e  nom inated  
locations, and the  operating  ch a ra c te ris tic s  of a w orst case a irpo rt configuration  a t each 
s ite  w ere then  described , including th e  num bers of a irc ra f t m ovem ents and passengers, 
road access requ irem en ts, a reas a ffe c te d  by noise contours, a rea  of land to  be c leared  
fo r a irpo rt developm ent, num ber of em ployees, and so on.

For each of the  ten  s ite s, d a ta  w ere then  ga thered  under four m ain evaluation  fac to rs: 
environm ent, access, a irp o rt operations and cost. Within these  four m ain fac to rs  th e re  
w ere tw en ty -five  sub -fac to rs: tw elve for environm ental considerations, th ree  for access, 
four for a irp o rt operations and six for variab le cap ita l costs.

The list of fac to rs  and sub -fac to rs  used in the  short-listing  process was as follows:

. Environment

1 A ir quality
2 W ater quality
3 Flood risk
4 F lo ra
5 Fauna
6 A rchaeology
7 European heritag e
8 A gricu ltu re
9 M ineral resources
10 Population  displaced
11 Existing no ise-incom patib le land use
12 F u tu re  no ise-incom patib le land use

. A ccess

13 G eneral av iation  m arket
14 P riv a te  vehicle accessib ility
15 Public tran sp o rt accessib ility

. Airport operations

16 A irspace
17 Wind coverage
18 O ther m eteoro log ical conditions
19 S ite flex ib ility

. Variable capital costs

20 S ite  acquisition
21 R elocation  of C om m onw ealth fac ilitie s
22 R elocation  of ex isting  in fra s tru c tu re
23 S ite p repara tion
24 A ccess
25 New in fra s tru c tu re  

Grouping of sites

In order to m ake th e  evaluation  m ore m anageable, the d a ta  co llec ted  on each of these 
su b -fac to rs  for each of th e  ten  s ite s  w ere review ed to  iden tify  any p a tte rn  th a t would 
enable s ite s  to  be grouped on the  basis of some shared ch a ra c te ris tic s . From  inspection  
of the  d a ta  it was found th a t:
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. the  average d istance  to the m id-d istance s ite s  from  the cen tre  of Sydney's 
population was tw ice  th a t of the d istance to  the closer sites;

. the  average num ber of residen ts who would be displaced by s ite  acquisition  a t the 
m id-d istance s ites  was alm ost one-six th  of the  num ber who would be d isplaced a t 
th e  closer sites;

. the  average a rea  of existing land use a t the m id-d istance s ite s  th a t would be 
incom patib le w ith noise g enera ted  by a irc ra f t operations was less than  half th a t 
found a t the closer sites;

. the  average cost of acquiring a m id-distance s ite  was less than one-th ird  of th a t of 
th e  average for the closer sites.

Thus, it  was considered th a t the m ost useful ch a ra c te ris tic  by which s ite s  could be 
grouped was th e ir  geographical location  in re la tion  to  Sydney. S ites th a t lie closer to  the  
edge of Sydney's urban a rea  cure more a t tra c tiv e  in te rm s of accessib ility  to  the  a irp o rt, 
bu t are generally  less a t tra c tiv e  in te rm s of th e ir  socio-econom ic im pacts and s ite  
acquisition  cost. On the  o ther hand, s ites  a t a middle d istance from  Sydney's urban a rea  
are  less accessib le , bu t th e ir  im pact would be fe lt by few er people and th e ir  acquisition  
costs cure generally  less.

In view of these  d istinctions, the ten  s ite s  w ere grouped as follows:

. C loser sites: Badgerys C reek , Bringelly, H olsworthy, Scheyville and Londonderry.

. M id-distance sites: D arkes F o rest, Somersby, W arner vale and W ilton.

. O utlying s ite : Goulburn.

These groupings enabled com parisons to  be made betw een s ite s  w ith broadly sim ilar 
c h a ra c te ris tic s .

Short-listing

A ssessm ents w ere then made of which ch a ra c te ris tic s  w ere likely to  be regarded  by the  
w idest public as being of c r itic a l im portance to  the se lec tion  of an a irpo rt s ite . Of the  
tw en ty -fiv e  sub-facto rs  iden tified  for evaluation purposes, it was judged th a t the m ost 
im portan t w ere the num ber of people re lo ca ted  as a resu lt of s ite  acquisition , the  im pact 
of a irc ra f t  noise, the  accessib ility  of the  a irpo rt, the  operational sa fe ty  of the  a irpo rt, 
and the  cost of s ite  acquisition .

The d a ta  co llec ted  for each of the nom inated s ites  were then analysed to iden tify  any 
site  which ranked as consisten tly  weak on the basis of one or m ore of these  c r itic a l 
ch a ra c te ris tic s . Where this occurred , the  m erit of continuing to  com pare this s ite  w ith 
th e  o thers  was review ed, and a decision taken  on w hether to  recom m end its  deletion  
from the  short-listing  process. At this s tage, D arkes F o rest, H olsw orthy and Goulburn 
w ere assessed as having severe liab ilities  as a irpo rt s ite s, and w ere d e le ted  from  th e  list 
of s ite s  w arran ting  fu rth er consideration.

E ach of the  rem aining s ite s  was then  sep ara te ly  assessed on the basis of all of the sub
fac to rs , and com pared w ith the  o ther s ites  in its  group in order to  iden tify  th e  superior 
s ite  or s ite s  w ithin each group. This evaluation  showed Badgerys C reek  to  be the 
superior s ite  w ithin the group of four rem aining closer s ites, while W ilton was the 
superior s ite  w ithin th e  group of th ree  rem aining m id-distance s ite s. A recom m endation  
was then  m ade to  the  C om m onw ealth G overnm ent to  sho rt-lis t the  Badgerys C reek  and 
W ilton s ites  for more d e ta iled  evaluation in this D raft E nvironm ental Im pact S ta tem en t, 
and on 18 Sep tem ber 1984 th e  M inister for A viation announced th e  G overnm ent's 
decision to  do so.
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SELECTION OF THE SHORT-LISTED SITES

Dark.es Forest, Goulbum and Holsworthy

As ind icated , D arkes F o rest, Goulburn and H olsw orthy had each displayed one or more 
severe d isadvantages in com parison w ith the  o th e r s ite s. The question th a t was 
addressed in judging w hether these th ree  s ite s  should be considered for fu rth e r in tensive 
investigation  was w hether such investigation  would uncover any inform ation  th a t would 
a l te r  sign ifican tly  the  poor ranking each of these s ites  had rece ived . The conclusion 
reached  was th a t it would no t, and these sites w ere th e re fo re  d e le ted  from fu rth er 
considera tion . The principal d isadvantages of the D arkes F o rest, Goulburn and 
H olsw orthy s ites  w ere:

. th e  assessed probability  of adverse m eteoro logical conditions (wind shear, fog and 
turbulence) th a t would render the D arkes F o rest site  unsafe for use as an a irport;

. the d istance of the  Goulburn site  from Sydney;

. the  topographic co n stra in ts  a t H olsw orthy which would re s tr ic t the prim ary runway 
alignm ent to  an o rien ta tio n  th a t would n ece ss ita te  the closure of Bankstown airpo rt 
and th a t would resu lt in sign ificant s ite  p repara tion  costs.

The remaining closer sites compared

Having d e le ted  these  th ree  sites, the four rem aining closer sites — Badgerys C reek, 
Bringelly, Londonderry and Scheyville — w ere then com pared in te rm s of the four m ajor 
fac to rs  of environm ent, access, operations and cost. Badgerys C reek  em erged from this 
evaluation  as the superior of the  closer s ites  principally  because of its  re la tiv e  
environm ental and cost advantages. There was li t t le  to  distinguish betw een the closer 
s ites  on access or operations fac to rs .

Given the s ite  and location  constra in ts  a t Londonderry and Scheyville, i t  was not readily  
apparen t th a t some of the ir respective  disadvantages w ithin the  closer group of s ites 
could be reduced to a scale th a t would m ake e ith e r com petitive w ith a s ite  in the  a rea  of 
Badgerys C reek . It was fu rth er concluded th a t, in view of the scale of re location  of 
people th a t acquisition  of the  Bringelly s ite  could occasion, Bringelly did not m erit 
fu rth e r consideration as a s ite  for a  second Sydney a irpo rt independent of Badgerys 
C reek  (with which it shared o ther ch a rac te ris tics).

The remaining mid-distance sites compared

The th ree  rem aining m id-d istance s ites  — Somersby, W arnervale and Wilton — w ere then 
com pared in te rm s of the  four m ajor fac to rs  of environm ent, access, operations and cost. 
W ilton em erged  from  this evaluation  as the superior s ite , closely followed by Somersby. 
W ilton's advantages over Somersby w ere in the a rea  of cost and environm entad im pact, 
although Som ersby's environm ental im pact d isadvantage was possibly m arginal, as the 
W ilton site  is loca ted  in the  ca tchm en t a rea  for Sydney's w ate r supply. Wilton and 
Som ersby w ere com parable in te rm s of accessib ility . H owever, the principal advantage 
enjoyed by the  Wilton s ite  was the  very sm all num ber of people who would be a ffec ted  by 
site  acquisition  or noise im pacts.

W arnervale o ffered  very few advantages as a second Sydney airpo rt s ite  over these o ther 
tw o m id-d istance s ite s. W arnervale is considered by S ta te  G overnm ent au tho rities  as an 
a t tra c tiv e  a rea  for cu rren t and longer te rm  urban grow th and, w ith the exception of its 
lesser im pacts on flo ra  and on sites of archaeological and Aboriginal in te re s t, W arnervale 
o ffered  no advantages over Somersby or Wilton on environm ental grounds. In te rm s of 
access i t  was c learly  in ferio r to these o ther tw o s ite s . A lthough it  was ranked b e t te r  on 
ce rta in  cost a ttr ib u te s  (the cost of site  p reparation  and new in fras tru c tu re ), s ite  
acquisition costs a t W arnervale w ere higher than a t e ith e r Wilton or Somersby.
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The closer and m id-distance s ites  compared

The analysis undertaken  of the ten  nom inated s ite s  th e re fo re  concluded th a t Badgerys 
C reek  was c learly  the superior c loser s ite , while W ilton was the  superior of th e  m id
d istance  s ite s . H ow ever, to  make a  com parison betw een these  two s ite s  would involve a 
com parison betw een  fac to rs  th a t have no common m easure . The closer s ite s  
ch a ra c te ris tic a lly  are  m ore accessib le but involve g re a te r  socio-econom ic im pacts and 
cost m ore to  acqu ire . C onversely, th e  m id-d istance s ite s  a re  less accessib le  to  p o ten tia l 
a irp o rt users but involve low er socio-econom ic im pacts and low er acquisition  costs. A 
choice betw een a s ite  a t Badgerys C reek  or Wilton will th e re fo re  involve, exp lic itly  or 
im plic itly , com prom ises betw een  issues of accessib ility  on the  one hand and 
environm ental im pact and cost on the o ther, and p re fe ren ce  depends on the w eighting or 
value which individuals a tta c h  to these fac to rs . In this sense, th e re fo re , th e re  can be no 
'b es t' s ite .

In preparing  a sh o rt-lis t of two (or three) s ite s  from  the  lis t of ten  nom inated  locations, 
th e re  w ere a num ber of choices availab le for com parison in this D ra ft E nvironm ental 
Im pact S ta tem en t. These com parisons could have included:

. tw o sim ilar s ite s  (two of the  closer s ite  group)

. tw o d iffe ren t s ite s  (one closer and one m id-distance)

. th ree  s ite s  (two closer and one m id-distance)

. th ree  s ite s  (one closer and two m id-distance).

A fte r considering all these  possib ilities, the  C onsultan t recom m ended th a t only tw o s ite s  
be com pared in d e ta il in the D ra ft E nvironm ental Im pact S ta tem en t, and th a t these 
should be from  tw o d iffe re n t s ite  groups (i.e. Badgerys C reek  as th e  superior of the  
closer s ite s  and W ilton as the  superior of the  m id-d istance sites) in order to  enable the 
necessary  com prom ise betw een  environm ental and access c h a ra c te ris tic s  to  be m ore 
thoroughly addressed. I t was judged th a t this would be m ore consisten t w ith the basic 
objective of th e  S ite  S election  P rogram m e, which was to  co n tribu te  to  the  reso lu tion  of 
Sydney's fu tu re  a irpo rt needs in an environm entally  accep tab le  m anner.

Approach to the comparison of the Badgerys Creek and Wilton sites

The d e ta iled  com parison of the Badgerys C reek  and W ilton s ite s  involved the  following 
steps:

. The assum ptions for the w orst case used in the short-listing  phase w ere review ed 
and th e  following rev ised  assum ptions w ere adopted:

the  maximum level of developm ent (or w orst case) th a t could be accom m odated 
w ithin the  proposed sites  would be for an a irp o rt w ith a  cap ac ity  of
275,000 annual a irc ra f t  m ovem ents and 13 million annual passenger m ovem ents 
on a w idely spaced p ara lle l runw ay layout w ithout a cross-w ind runway;

th e  second Sydney a irpo rt would serve all types of a irc ra f t ,  ranging from  sm all 
p iston-engined general av iation  a irc ra f t to  la rge , wide bodied je t  a irc ra f t 
(including a fu tu re  genera tion  of la rg e r a irc ra f t which could have wing-spans of 
up to  95 m);

the  operational mix of a irc ra f t ac tiv ity  would be sim ilar to th a t cu rren tly  
experienced  a t m ajor a irpo rts  but w ith a higher proportion  of genera l aviation ;

the  fu tu re  a irpo rt would o p era te  w ithout a night curfew .

. A dditional runw ay o rien ta tions w ere investiga ted  w ithin the  broad a rea  w ithin which 
th e  notional Badgerys C reek  and W ilton s ite s  w ere s itu a ted , and specific  s ite  
boundaries w ere defined.
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. A de ta iled  environm ental assessm ent was then undertaken  for each s ite  in 
accordance w ith the  D ra ft E nvironm ental Im pact S ta tem en t G uidelines. This 
assessm ent covered the environm ental im pacts and proposed safeguards a t each site  
for the phases of s ite  acquisition , a irpo rt construction  and a irpo rt operations, under 
the  following headings:

e ffe c ts  on the socio-econom ic environm ent, covering:

. land acquisition

. noise

. archaeology

. concerns of A boriginal people 

. European heritage

. econom ic e ffe c ts

. ag ricu ltu re

. regional planning;

e ffe c ts  of the  physical environm ent, covering:

. geology, soils and physiography

. w ater quality

. a ir quality

. road and rail access

. re loca tion  and provision of o ther in fra s tru c tu re  

. landscape;

e ffe c ts  on the biological environm ent, covering:

. flo ra

. fauna.

The environm ental e ffe c ts  of the proposals a t Badgerys C reek  and Wilton are assessed 
under these  ca tego ries  in P a r ts  B and C of the rep o rt which are sum m arized below.

. Preliminary airport master plans were prepared.

PART B THE PROPOSAL AT BADGERYS CREEK

LOCATION OF THE PROPOSED SITE AT BADGERYS CREEK

The proposed a irpo rt s ite  a t Badgerys C reek  is loca ted  in the L iverpool local governm ent 
a rea , betw een the  villages of Luddenham and Badgerys C reek , about 46 km d irec tly  w est 
of th e  cen tre  of Sydney. I t is s itu a ted  on a ridge system  a t an average e levation  of about 
80 m above sea-level and drains into South C reek  and the N epean R iver.

The proposed a irpo rt s ite  a t Badgerys C reek  (Figure 2) com prises about 1,770 ha of f la t 
to  undulating land containing a m ixture of ag ricu ltu ra l and ru ra l residen tia l developm ent 
and incorpora tes  the  village a rea  of Badgerys C reek . A gricu ltural a c tiv itie s  include 
poultry , grazing for horses, c a t t le  production, dairying and m arket gardening. About 
16.6 km of local roads are w ithin the proposed site  boundary as well as a section  of an 
ex isting  330 kV transm ission line.

Much of the surrounding land use is devoted to  ag ricu ltu re , p a rticu la rly  poultry  
production, dairying, grazing and m arke t gardening. H owever, th e re  are  also a  num ber 
of specia lized  fac ilitie s  nearby, including the F leurs Radio O bservatory , the  O verseas 
T elecom m unications Com m ission (A ustralia) radio receiving s ta tio n , various fac ilitie s  
operated  by the  D epartm en t of D efence, the CSIRO's M cM aster research  s ta tio n , and the 
U niversity  of Sydney's M cGarvie Sm ith farm .
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PRELIMINARY AIRPORT MASTER PLAN

For the  sh o rt-listing  phase of the study, an a irpo rt layout for the  Badgerys C reek  s ite  
w ith a n o rth -w est/so u th -eas t p rim ary  runw ay o rien ta tion  was used. Subsequent to  the  
sh o rt-listing  of Badgerys C reek , two additional o rien ta tions w ere exam ined. These w ere 
a no rth /so u th  alignm ent (published in the  p ress-re lease  of 18 Septem ber announcing the  
sho rt-lis tin g  of the  Badgerys C reek  and Wilton sites), and a n o rth -ea st/so u th -w est 
alignm ent. The prelim inary  m aste r plan (Figure 3) and the  proposed site  boundary are 
based on the  n o rth -ea st/so u th -w est alignm ent, which was se lec ted  because of its  lesser 
noise im pacts.

The fined choice of layout (a widely spaced para lle l runway layout) was adopted because 
it enabled a sign ifican t increase in planning flex ib ility  w ith a minimum increase  in land 
a rea  and cost when com pared to e ith e r a single runway or a  closely spaced para lle l 
runw ay layout. The need for a cross-wind runway was exam ined and it  was concluded 
th a t it was not necessary . This was because a 95% wind coverage was considered 
reasonable for a second a irpo rt where o ther a irpo rts  w ith d iffe re n t runw ay o rien ta tions 
are w ithin reasonable flying d istance.

To ensure th a t the  proposed airpo rt would m eet cu rren t as well as fu tu re  av iation  needs, 
th e  D epartm en t of A viation 's layout c r ite r ia  allow for la rger a irc ra f t them are  p resen tly  
in production: a irc ra f t w ith wing-spans of up to  95 m could u ltim a te ly  be accom m odated . 
A runw ay length  of 4,000 m was adopted for th e  long runw ay a f te r  considering the  
maximum stage  lengths for la rge  in te rn a tio n a l a irc ra f t and dom estic a irc ra f t,  as well as 
the  e ffe c ts  of e levation  and te m p era tu re . The layout also made provision for a sho rte r, 
para lle l runw ay to  accom m odate a irc ra f t up to  60 m wing-span on sho rter s tage  lengths 
and to  provide separation  from the  wake vortices of large a irc ra f t.

The a rea  provided for te rm inal fac ilitie s  is loca ted  betw een the two para lle l runways. It 
is capable of accom m odating a varie ty  of te rm inal concepts in response to  ro les th a t the  
second a irp o rt may develop.

Airspace arrangements

The developm ent of a second Sydney a irpo rt a t Badgerys C reek  would requ ire  changes to 
the  existing a llocation  of airspace in the  Sydney Region. A new contro l zone would have 
to  be estab lished  around the  a irpo rt a t Badgerys C reek, and a com bined con tro l a rea  
c re a te d  for K ingsford-Sm ith A irport and the  second a irpo rt a t Badgerys C reek . A rriving 
tra f f ic  would need to be split into flows tow ards e ith er K ingsford-Sm ith A irport or the 
second Sydney a irpo rt a t some point en rou te  a t a d istance of perhaps 100 n au tica l m iles 
from  Sydney, while tra f f ic  departing  from  e ith e r a irpo rt and using a sim ilar rou te  to 
th e ir destinations would need to  join this common rou te  a t some d is tan t point from the  
a irpo rts.

In defining the contro l a rea  for a second Sydney a irpo rt a t Badgerys C reek , the 
requ irem en t to  p reserve access to Bankstown and Cam den aerodrom es would need  to  be 
taken  into account. Changes to the  control zone of RAAF Base Richmond would be 
requ ired  and th e re  may need to  be some increased  sharing of w hat is now m ilita ry  
airspace w ith civil operations. R es tr ic te d  areas around the H olsworthy Army Base and 
the  Kingswood D efence fac ility  would give rise  to  some re s tr ic tio n s  on civil m ovem ents. 
The F leurs Radio O bservatory  would have to  cease operations.

In addition, the  con tro l zone for a fu tu re  a irpo rt a t Badgerys C reek  would rem ove alm ost 
all of the p resen t designated  flying train ing  areas, and Hoxton P ark  aerodrom e would 
probably have to  be closed. While Bankstown and Cam den could continue to  o p era te  on 
th e  edges of the  contro l zones for K ingsford-Sm ith A irport and a fu tu re  a irp o rt a t 
Badgerys C reek, it would not be possible for these aerodrom es to  have ad jacen t tra in ing  
a reas. H ow ever, uncontrolled  airspace for tra in ing  could be made availab le if the 
airspace  re s tr ic tio n s  a t R ichm ond and H olsworthy w ere reduced.
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THE SOCIO-ECONOMIC ENVIRONMENT AND EFFECTS OF THE PROPOSAL AT
BADGERYS CREEK

Land acquisition

The proposed site  a t Badgerys C reek  covers an a rea  of 1,770 ha (Figure 2). There are 
241 sep ara te  ti tle s  w ithin the boundary, and the m arket value of p rivate ly  owned land 
and im provem ents w ithin the proposed site  is e s tim ated  a t $31.5 m illion. The num ber of 
houses lo ca ted  w ithin the boundary is es tim a ted  a t 207 and the to ta l residen t population 
a t approxim ately  750. T here are no proposals a t this tim e to acquire land for road or rail 
access ro u tes , or for a irp o rt re la te d  land uses outside the boundary of the proposed site  
shown in F igure 2.

P rio r to  the  announcem ent of the  s ite  finally se lec ted , residen ts w ithin the  proposed 
acquisition  a rea  a t Badgerys C reek  will be adversely  a ffe c te d  by the  uncerta in ty  
surrounding the  selec tion  process. If the  Badgerys C reek  s ite  w ere chosen, the  e ffe c ts  
on existing residen ts  would p artly  depend on w hether the  C om m onw ealth p roceeded  by 
com pulsory acquisition of all p roperties  or by progressive acquisition through agreem ent 
w ith land ow ners. In those cases where the original owner requested  continued 
occupation  pending construction  of the  a irpo rt, the Com m onw ealth would lease back 
acquired  land a t a fa ir m arket ren ta l.

Noise

A ssessm ents of the e ffe c ts  of a irc ra f t noise w ere carried  out for two a lte rn a tiv e  runway 
alignm ents a t  Badgerys C reek: th e  'proposed' n o rth -ea st/so u th -w est alignm ent and the 
'a lte rn a tiv e ' n o rth /sou th  alignm ent. These assessm ents assum ed full developm ent of the 
a irp o rt s ite  to  a w orst case cap ac ity  of approxim ately  13 million annual passenger 
m ovem ents. Noise contours w ere p lo tted  for 20, 25, 30 and 40 ANEF. The maximum 
population capacity  of th e  land w ithin these contours was ca lcu la ted  on the basis of 
ex isting  residen tia l densities and those p e rm itted  under existing zoning. Using the 
m ethod developed by th e  N ational A coustic L abora to ries, the  po ten tia l num ber of people 
w ithin the 20 ANEF contour likely to  be 'seriously ' or 'm oderately ' a ffec ted  by a irc ra f t 
noise was e s tim a ted  to be as shown in Table 1.

Table 1 Population moderately or seriously a ffected  by noise -  Badgerys Creek

Badgerys
C reek

alignm ents

N um ber of people w ithin 20 ANEF contour

T o ta l po ten tia l 
population

Likely to  be m oderately  
a ffe c te d  by noise*

Likely to  be seriously 
a ffe c te d  by noise

Proposed (NE/SW)
alignm ent 1,951 1,115 364

A lte rn a tiv e  (N/S)
alignm ent 4 ,380 2,399 726

Includes those seriously a ffec ted .

Archaeology

One A boriginal archaeological s ite  was loca ted  during the field survey of the proposed 
s ite . This was found on ploughed and d evege ta ted  ground beside Badgerys C reek  and 
consisted  of a  s c a tte r  of five s ilc re te  flakes and flaked p ieces. This s ite , and o thers 
which may exist along Badgerys C reek , would not be a ffec ted  by developm ent of the 
a irp o rt, as the  eas te rn  airpo rt boundary fence would be se t back from  the creek  bank.
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Concerns of Aboriginal people

The s ite  lies w ithin th e  G andangara Local A boriginal Land Council a rea . The 
archaeo log ical s ite  survey ind icates th a t the  a re a  th a t would be c leared  is 
archaeo log ically  insensitive and th e re  would thus be no dam age to  archaeo log ical s ite s  
of p o ten tia l sign ificance to  A boriginal people. H owever, A boriginal people in the  
G andangara Local Land Council have expressed strong  opposition to  th e  developm ent of 
th is site  as an a irp o rt, on the grounds th a t it would adversely  a ffe c t the  quality  of th e ir  
environm ent and presen t way of life and has the p o ten tia l to  cause dam age to  s ite s  of 
sign ificance to  A boriginal people in the  general vicinity .

European heritage

T here has been a com plex p a tte rn  of European se ttle m e n t a t Badgerys C reek , which 
begem in 1813. O riginally one m ajor land g ran t, the  a rea  was progressively  subdivided 
throughout the n in e teen th  and tw en tie th  cen tu ries  for sm all farm s, orchards and gardens, 
as well as some stock  farm ing. More recen t tw en tie th  cen tu ry  developm ents include 
b a tte ry  hen farm ing and horse studs; one vineyard is also known.

Very li t t le  physical evidence of the n ine teen th  cen tu ry  developm ents survives w ithin the 
proposed s ite  a rea . E x tan t s tru c tu re s  predom inantly  d a te  from  the  1920-1940 period  and 
from  1960-1970. No European h eritag e  s ites  have been reg is te red  or reco rded  w ithin the  
s ite  or w ithin the  25 ANEF noise contour, although aeria l photography does ind icate  
some p o ten tia l for such s ite s  as does an assessm ent of the  h is to rica l li te ra tu re .

The m ajority  of the standing h isto rica l s tru c tu re s  are  of only local im portance and of 
m inim al heritag e  value, and sim ilar p a tte rn s  of developm ent could be expec ted  to  be 
found outside the a rea  th a t would be a ffe c te d  by a fu tu re  a irp o rt. T here fo re , although 
a irpo rt construction  would rem ove any ex tan t evidence of ea rlie r occupation , generally  
th is could no t be considered a sign ificant im pact in h is to rica l te rm s. V icary 's Winery, 
how ever, is an excep tion , as it is a resource of regional im portance .

In addition, th e re  is a possibility  th a t th e re  may be some archaeological m a te ria l under 
the  su rface  of the s ite  and, if th is da ted  from the f irs t ha lf of the n in e teen th  cen tu ry , it 
would be of national in te re s t and heritag e  value.

Economic e ffe c ts

T here are  unlikely to  be any sign ifican t econom ic e ffe c ts  in the a rea  arising from 
com pensation paym ents for land acquired by th e  C om m onw ealth, as land ow ners m ay not 
re -invest such monies in local econom ic ac tiv itie s , and econom ic use of the  land would 
continue under lease  arrangem ents  un til such tim e as s ite  developm ent com m enced. A t 
th a t tim e, the  negative  econom ic e ffe c ts  of discontinuing th e  original land use would be 
outw eighed by the  positive e ffe c ts  on the  local econom y of a irpo rt associa ted  
co nstruc tion  and perm anent em ploym ent.

D irec t em ploym ent associa ted  w ith a second Sydney airpo rt operating  a t 13 million 
annual passenger m ovem ents could be as high as 10,500 jobs in the  sub-region. A irport 
associa ted  em ploym ent and induced em ploym ent could add a fu rth er 600 to  1,000 jobs, 
w hile flow-on em ploym ent in the  Sydney Region could be up to  10,500 jobs of which up to  
2,300 could be w ithin the sub-region. A to ta l of about 22,000 new jobs could be c rea ted  
by th e  a irp o rt operations under th e  w orst case of 13 m illion annual passenger 
m ovem ents.

Agriculture

I t  is e s tim a ted  th a t about 1,405 ha  (or 79%) of the proposed s ite  are p resen tly  used for 
ag ricu ltu re , and a fu rth er 1,890 ha  w ithin the  25 ANEF contour a re  also used for 
ag ricu ltu re . The principad ag ricu ltu ra l a c tiv itie s  w ithin the s ite  and its  environs are  beef
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c a t tle  grazing, dairying, horse ag istm en t, tro ttin g  horse tra in ing  and spelling, and 
thoroughbred horse spelling. O ther ag ricu ltu ra l a c tiv itie s  are pigs, poultry , nu rseries and 
vegetab le  farm ing. The a rea  is im portan t for the num ber of bro iler chickens produced, 
and for the  production of tom atoes for the  fresh  m arke t.

The cu rren t annual gross value of ag ricu ltu ra l production from w ithin the proposed site  is 
es tim a ted  to  be $5 m illion, while the corresponding figure for the a rea  outside the  site  
but w ithin the  25 ANEF contour is e s tim ated  to be $3.3 m illion. The to ta l of $8.3 million 
rep resen ts  17% of the  com bined value of ag ricu ltu ra l production in the  c ities  of 
L iverpool and P en rith . In the absence of a irpo rt developm ent, ag ricu ltu ra l production is 
likely to  be m ain tained  in th e  short te rm . H owever, in th e  longer term  the  a rea  is likely 
to be subdivided fu rth e r for hobby farm ing and residen tia l developm ent.

Some of the p resen t production from w ithin the  a irpo rt s ite  would be re lo ca ted  to  o ther 
areas, which would partly  com pensate for the loss of production from this a rea . Most of 
th e  p resen t ag ricu ltu ra l a c tiv itie s  outside the proposed site  a rea  but w ithin the  25 ANEF 
contour would continue a f te r  the airpo rt com m enced operations. The e ffe c t of a irc ra f t 
noise on ag ricu ltu ra l production is likely to  be sm all, as available evidence suggests th a t 
livestock  becom e conditioned to such an environm ent.

Regional planning and development

A decision on a second a irpo rt s ite  would rem ove the  necessity  to  re s tra in  urban 
developm ent in areas near o ther cand idate  s ite s. A t the sub-regional level, subsequent 
a irp o rt developm ent and land use requ irem ents for ac tiv itie s  associated  w ith airport 
developm ent could be readily  accom m odated . While some existing uses would be 
d isplaced, the principal e f fe c t of a fu tu re  a irpo rt in regional planning te rm s would be to 
change the sequence in which the  p o ten tia l urban areas already  iden tified  w ere 
developed ra th e r  than  to add to  the to ta l ex ten t of urban developm ent.

The ex ten t of the  e ffe c ts  of e lec tro m ag n e tic  in te rfe ren ce , noise and c e rta in  o ther 
a irp o rt re la te d  ac tiv itie s  on various re search  and techn ica l fac ilitie s  in the region is 
u n certa in , but it is evident th a t some fac ilitie s  would becom e inoperable if a high level 
of a irc ra f t  operations occurred . These fac ilitie s  include:

. F leurs Radio O bservatory

. F leurs a irs trip

. C oast Radio R eceiving

. B ringelly R em ote R eceiver S ta tion  

. CSIRO Field S tation

. M cG arvie Sm ith Animal Husbandry Farm .

H ow ever, even in the absence of a irpo rt developm ent, fu tu re  m etropo litan  grow th and 
technological change may adversely  a ffe c t the long te rm  viability  of these  fac ilitie s  in 
th e ir  p resen t locations.

If the Badgerys C reek  site  w ere chosen for acquisition for fu tu re  airpo rt developm ent, 
com prehensive land use planning m easures would be required  to  d irec t developm ent in 
th e  po ten tia lly  n o ise -a ffec ted  areas, in order to  prohibit inappropriate  uses, to  iden tify  
land for fu tu re  a irp o rt associa ted  uses, and to  address the rela tionship  of the a irpo rt to 
o ther planning issues in the  region.

It is proposed th a t the  developm ent of a s tra teg ic  land use plan for the a rea  in the 
proxim ity  of the  se lec ted  a irpo rt s ite  would be included in the  M acarthur Regional 
E nvironm ental P lan.
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THE PHYSICAL ENVIRONMENT AND EFFECTS OF THE PROPOSAL AT BADGERYS
CREEK

Geology, soils and physiography

Both unconsolidated Q uaternary  sed im ents and consolidated T riassic  rocks (Bringelly 
Shale) occur w ithin the proposed s ite . The unconsolidated sed im ents cover about 5% of 
the s ite , m ainly along Badgerys C reek. A b asa lt dyke within the  s ite  coincides w ith the 
e lev a ted  ridge extending sou th -east from  Luddenham.

The site  lies w ithin one of a num ber of areas iden tified  by the  NSW D epartm en t of 
M ineral R esources as p o ten tia l sources of ligh t-firing  c lay /shale . T hat D epartm en t has 
rece n tly  com m enced a drilling and te stin g  program m e to  iden tify  su itab le  a reas  for 
ex tra c tio n , bu t the  resu lts  of this investigation  will no t be known for tw elve m onths or 
m ore. The site  is also underlain by about 40 Mt of coal a t a depth  of approxim ately  
830 m. H ow ever, because of the  re la tiv e  depth  of this resource , it is unlikely to  be 
m ined w ithin the  fo reseeab le  fu tu re .

The te rra in  of the  proposed site  ranges from  fla t to  gently  undulating. C onstruction  of 
an a irpo rt a t this location  would requ ire  a m ajor portion of the s ite  to  be reshaped, 
although m ost of the cu t-and -fill would be less than 10 m deep. T o ta l excavation  for the 
sitew orks is e s tim a ted  a t 15.754 m illion m 3, w ith  fill e s tim a ted  a t 15.823 m illion m 3. 
M ethods for m inim izing erosion and sed im entation  would be incorpora ted  in the  planning 
and im plem en tation  p rocedures for all earthw orks. A sm all proportion of the  soils w ithin 
th e  proposed s ite  are likely to  be saline, and special techniques would be used to 
re -e s ta b lish  v egeta tion  on these areas.

The construction  of the proposed a irpo rt would requ ire  about 2.975 m illion m 3 of 
construc tion  m a te ria l, ranging from sub-base m a te ria l to  co n cre te . Most of th is 
m a te ria l could be obtained  from site  earthw orks or from  estab lished  sources of supply.

Drainage and water quality

The m ajor p a rt of the  s ite  drains into South C reek , w ith a sm all section  draining in to  the 
N epean R iver a t W allacia. A series of de ten tion  basins would be constru c ted  to  control 
run -o ff from the  site , and to  sep ara te  con tam ina ted  from  non-con tam inated  s to rm w ater. 
Flooding along the creeks is unlikely to  be increased , as re ta rd in g  cap ac ity  for the peak 
flow from  a  1:100 year storm  would be provided by the  m ajor drainage basins.

D ischarges of s to rm w ater and tre a te d  w astew ate r from th e  site  could increase  fo recas t 
n itrogen  and phosphorous loads in South C reek  by 2.2% and 2.0% respec tiv e ly  by the  year 
2000.

Air quality

Air em issions re la te d  to a irpo rt operations could increase the  fu tu re  es tim a ted  level of 
em issions in th e  Sydney Region by 0.6% for carbon m onoxide, 0.5% for hydrocarbons and 
2.1% for n itrogen  oxides.

A ccess

If an a irpo rt w ere developed to the w orst case tra f f ic  level of 13 m illion annual 
passenger m ovem ents, a num ber of roads would need to  be upgraded, p a rticu la rly  the  
South W estern F reew ay  eas t of Liverpool, B ringelly Road, E lizabe th  D rive, and The 
N orthern  Road. I t would also be necessary  to  re lo c a te  Badgerys C reek  Road and a 
sec tion  of The N orthern  Road, while a new road would need to  be built from Erskine P ark  
Road to  Badgerys C reek  Road. The m ajor tra f f ic  increases would be re s tr ic te d  to  
B ringelly Road and the  w estern  section  of E lizabe th  D rive. O ther roads would 
experience increased  tra f f ic  flows, but these increases would not be out of c h a ra c te r
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w ith the an tic ip a ted  ro le of those roads in the road netw ork as the w estern  and southern 
suburbs developed. If no ra il link w ere provided, the im plications for the road netw ork 
would be m ore sign ifican t, but not m arkedly so.

Possible ra il connections to  the  site  are  via St M arys or via G lenfield. A rou te  via 
St M arys could connect the Badgerys C reek  s ite  to the P a rra m a tta  city  cen tre  as well as 
to  the  Sydney c ity  cen tre , while a rou te  via G lenfield would be shorter and fa s te r  to  the 
Sydney c ity  cen tre .

A verage trav e l tim es in peak hour (end-to-end trip  duration) for air passengers would be 
as follows:

. by road: 69 m inutes 

. by ra il via St Marys: 72 m inutes

. by ra il via G lenfield: 68 m inutes.

In fra s tru c tu re

The proposed s ite  is outside the a rea  p resen tly  serv iced  by the M etropolitan  W ater 
Sew erage and D rainage Board for both  w ater supply and sew age disposal, and the  Board 
has no cu rren t plans for extending these  serv ices to the  s ite  or its  environs. 
C onstruction  of such fac ilitie s  would have to  be program m ed to service the airpo rt and 
surrounding developm ent a t the appropria te  tim e.

O ther serv ices th a t would be a ffe c te d  by acquisition and developm ent of the proposed 
s ite  are  the  existing local power and te lecom m unication  serv ices, and a 330 kV 
transm ission line th a t would need to be re lo ca ted . This line is also program m ed for 
upgrading to  500 kV and presen t E lec tr ic ity  Comm ission plans for this would have to be 
abandoned in favour of a m ore expensive and environm entally  less accep tab le  southern  
ro u te .

Landscape and visual quality

O ver 95% of the site  is classed as having m inim al visual quality , w ith the only 
d is tinc tive  fea tu re  being a p a rtia lly  v eg e ta ted  ridge system . Most of the  site  would be 
c lea red  of v egeta tion  and existing s tru c tu re s , and earthw orks would level much of the 
high ground. The existing landscape and visual ch a ra c te r  of the s ite  would thus be 
irreversib ly  a lte red  by a irpo rt developm ent.

THE BIOLOGICAL ENVIRONMENT AND EFFECTS OF THE PROPOSAL AT BADGERYS 
CREEK

Flora

The proposed airpo rt s ite  is largely  cleared  for agricu ltu ra l use. T here are only small 
s c a tte re d  stands of vegeta tion  containing na tiv e  species, and the  stands are  m odera te ly  
to  heavily  d isturbed. Only one na tive  p lant com m unity is p resen t in the  a rea , Eucalyptus 
te re tic o rn is—E. m oluccana woodland. Exam ples of this vegeta tion  com m unity are  
con tained  w ithin reserves in the Sydney area , and the com m unity a t the proposed s ite  is 
considered of low flo ristic  value.

H owever, one species of p lant found in the study area , P u lten aea  parv iflo ra , is not 
adequately  conserved in New South Wales and is regarded  as a vulnerable species. This 
species occurs in a lim ited  a rea  on the  s ite  and would be th rea ten ed  by a irpo rt 
developm ent.
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Fauna

The Badgerys C reek  s ite  is mainly c leared  farm ing land, w ith sm all am ounts of rem nan t 
shale vegeta tion , p a rticu la rly  along Badgerys C reek . F ield surveys ind icate  a low 
d iversity  of fauna w ithin the  s ite , w ith sixty-one birds, one na tiv e  m am m al, fou rteen  
rep tiles  and two am phibian species being recorded . A lthough th e re  was l i t t le  d iffe ren ce  
betw een  h ab ita ts , the creek  h ab ita t supported the highest num ber of species. Dams 
w ithin th e  s ite  supported a high num ber of w ate r birds, although dam s outside th e  s ite  
had a higher faunal d iversity .

T here are no species w ithin the s ite  th a t are  regarded  as being of high conservation  
im portance , and the  s ite  itse lf  is considered to  be of low ecological value. C onstruction  
of an a irpo rt a t th is s ite  would th e re fo re  have li t t le  im pact on the  overall s ta tu s  of the 
w ildlife species.

PART C THE PROPOSAL AT WILTON

LOCATION OF THE PROPOSED SITE AT WILTON

The proposed site  a t Wilton is loca ted  in the Shire of Wollondilly, south of the village of 
Wilton and about 81 km by road south-w est of Sydney. The local governm ent a reas  of 
Cam den, L iverpool, W ingecarribee, Wollongong and C am pbelltow n surround the s ite . The 
predom inant land uses on and ad jacen t to  the s ite  include w ater ca tch m en t a rea , S ta te  
fo rest and ru ra l areas.

T he s ite  is 1,440 ha in a rea  and is s itu a ted  on a knoll, a t an average elevation  of about 
310 m above sea-level (Figure 4). This knoll sep ara tes  the drainage areas of the  C ascade 
C reek , W allandoola C reek , C ordeaux R iver and Allens C reek. About 86% of the 
proposed site  is s itu a ted  w ithin the M etropolitan  C a tchm en t. The balance of th e  s ite  
drains d irec tly  in to  Allens C reek , which eventually  flows into the N epean R iver.

The proposed site  includes about 10 km of access track s  used by the  M etropolitan  W ater 
Sew erage and D rainage Baord, am abandoned a irs trip  th a t was built about 1940, about 
2 km of 330 kV transm ission line form ing p a rt of the  Sydney South to  D apto supply 
serv ice , a 4 km section  of Mount K eira Road and about 4 km of the  Wollongong n a tu ra l 
gas p ipeline.

PRELIMINARY AIRPORT MASTER PLAN

In determ in ing  a location  for an airpo rt s ite  a t W ilton, sign ificant choices had to be made 
betw een a s ite  w ithin th e  M etropolitan  C atchm en t or one fu rth e r to the no rth  and over 
much of the town of W ilton. The la t te r  location  was used for the  sho rt-listing  analysis 
and was published in the  p ress-re lease  of 18 Septem ber announcing the  sh o rt-listing  of 
th e  W ilton and Badgerys C reek  sites. H owever, the  location  now proposed is the one to 
the  south of Wilton w ithin the  M etropolitan  C a tchm en t, w ith the  runw ay aligned 
approxim ately  ea s t/w e st (Figure 5).

A fte r consu ltation  w ith  o ffice rs  from  th e  M etropolitan  W ater Sew erage and D rainage 
Board, the D epartm en t of A viation concluded th a t it  was feasib le to  iso la te  the  drainage 
from the  a irpo rt site  to  avoid adversely  a ffec tin g  the  quality  of w ater w ithin the 
ca tch m e n t. The p resen t s ite  location  has considerable ben efits  in te rm s of s ite  
acquisition  cost, noise e f fe c ts  and earthw orks, although aspects of the n a tu ra l 
environm ent would be adversely  a ffec ted .
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Leased site for airport related activity 
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The final choice of layout (a widely spaced para lle l runway layout) was adopted because 
it enabled a sign ifican t increase in planning flex ib ility  and a irpo rt cap ac ity  w ith a 
minimum increase  in land a rea  and cost. The need for a cross-wind runw ay was 
exam ined, and it  was concluded th a t it was not necessary . This was because a 95% wind 
coverage was considered reasonable for a second a irpo rt where o ther a irpo rts  w ith 
d iffe ren t runway orien ta tions are w ithin reasonable flying d istance.

To ensure th a t the proposed airpo rt would m eet cu rren t as well as fu tu re  av iation  needs, 
th e  D epartm en t of A viation 's layout c r ite r ia  allow for la rger a irc ra f t than  are p resen tly  
in production: a irc ra f t w ith wing spams of up to  95 m could u ltim a te ly  be accom m odated.

A runw ay leng th  of 4,000 m was adopted for the  long runway a f te r  considering the 
maximum stage lengths for large in terna tional a irc ra f t and dom estic a irc ra f t, as well as 
the  e ffe c ts  of e levation  and te m p era tu re . The layout also made provision for a sho rter, 
para lle l runw ay to  accom m odate a irc ra f t w ith up to  60 m wing-span on sho rter stage  
lengths and to  provide separation  from the wake vortices of large a irc ra f t.

The a rea  provided for te rm inal fac ilitie s  is lo ca ted  betw een the two para lle l runways. It 
is capable of accom m odating a varie ty  of te rm inal concepts in response to  roles th a t the 
second a irpo rt may develop.

Airspace arrangements

A second Sydney a irpo rt loca ted  a t Wilton would not a ffe c t m ilitary  or re s tr ic te d  
airspace in th e  Sydney Region, although the continued ex istence of th e  H olsw orthy 
re s tr ic te d  airspace would im pose some res tric tio n s  on its  operations.

G eneral av iation  a irc ra f t operating  outside contro lled  airspace are cu rren tly  denied 
access to the  coast for a d istance of 20 n au tica l m iles south of Bankstown because of 
th is H olsworthy re s tr ic te d  a rea . The Wilton contro l zone would form another constra in t 
and increase  this d istance to 40 n au tica l m iles. If H olsw orthy firing ac tiv itie s  ceased 
and th e  a irspace re s tr ic tio n  w ere rem oved, access to  the south from Bankstown would be 
g rea tly  im proved.

THE SOCIO-ECONOMIC ENVIRONMENT, AND EFFECTS OF THE PROPOSAL AT 
WILTON

Land acquisition

The to ta l a rea  of th e  proposed site  is 1,440 ha. Of this, 1,295 ha are in governm ent 
ow nership. The balance, 145 ha, is held by th ree  p riva te  com panies and would be 
acquired  e ith e r by ag reem en t or com pulsorily. The m arket value of land and 
im provem ents w ithin the  proposed site  has been ex tim ated  a t $1.8 million.

T here is one dwelling on the s ite , and it  is e s tim ated  th a t less than ten  people would 
th e re fo re  be displaced by site  acquisition . For the  a lte rn a tiv e  m ore no rtherly  site  it was 
e s tim a ted  th a t approxim ately  300 people would be displaced by s ite  acquisition.

Noise

Using the  sam e procedure as described for the proposed Badgerys C reek  site , the e ffe c ts  
of a irc ra f t noise from operation  of an airpo rt a t W ilton for the w orst case condition w ere 
assessed for the proposed eas t/w e st alignm ent and for an a lte rn a tiv e  n o rth /sou th  
alignm ent. The p o ten tia l num ber of people w ithin the 20 ANEF contour likely to  be 
'seriously ' or 'm odera te ly ' a ffe c te d  by a irc ra f t noise was es tim ated  to be as shown in 
Table 2.
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Table 2 Population moderately or seriously a ffected  by noise — Wilton

Wilton
alignm ents

N um ber of people w ithin 20 ANEF contour

T o ta l p o ten tia l 
population

Likely to  be m oderately  
a ffe c te d  by noise*

Likely to  be seriously 
a ffe c te d  by noise

Proposed (E/W) 
alignm ent 130 68 18

A lte rn a tiv e  (N/S) 
alignm ent 242 147 54

Includes those seriously a ffec ted .

Archaeology

A survey of the proposed site  and its  im m ediate  environs was conducted based on the  
archaeological sensitiv ity  of environm ental zones iden tified  during th e  s ite  ranking 
investigations. The landscape-based  system  of sensitiv ity  was fu rth er refined  while in 
th e  field , and areas deem ed likely to  have the g re a te s t sensitiv ity  w ere accorded  the  
m ost thorough exam ination . In the  low er reaches of creeks crossing the  study area , 
severa l rock sh e lte r s ites  containing A boriginal draw ings and possible archaeo log ical 
deposits w ere lo ca ted . One of these  sh e lte r s ite s  was s itu a ted  low in the valley  of A llens 
C reek , th e  floor of the  sh e lte r being approxim ately  1 to  1.5 m above the  creek  bed. If 
any perm anent increase in the level of w ater flow in A llens C reek  w ere to occur as a 
resu lt of a irpo rt developm ent, the  A boriginal a r t  could be dam aged or destroyed .

Concerns of Aboriginal people

The proposed a irpo rt s ite  lies on the boundary betw een the  areas of the  T haraw al and 
Illaw arra  Local A boriginal Land Councils. A boriginal people have given conditional 
support to  the  concept of a irpo rt developm ent, but have also expressed concern about 
possible adverse e ffe c ts  on the surrounding country  which is of cu rren t and trad itio n a l 
im portance to  them .

European heritage

Wilton has had a re la tiv e ly  short h isto ry  of European developm ent, due m ainly to  
geographic and environm ental fac to rs  such as poor ag ricu ltu ra l land, d ifficu lt access, and 
unfavourable te rra in . These fac to rs  inhibited developm ent until la te  into the  n in e teen th  
cen tu ry  and se ttle m e n t was sparse even a t th a t tim e . T here is no physical h is to rica l 
evidence rem aining on the  land owned by the  M etropolitan  W ater Sew erage and D rainage 
Board because of a policy to  rem ove all s tru c tu re s  on ca tch m en t land. T here w ere no 
s ite s  no ted  of h eritag e  value in the  rem aining p riva te ly  owned portion  of the  proposed 
site  nor w ere any recorded  s ites  iden tified  w ithin the  25 ANEF contour.

Economic e ffe c ts

In the  even t of a irp o rt developm ent, the  negative  e f fe c t of the loss of 65 ha  of grazing 
land on the  proposed s ite  would be outw eighed by th e  positive e ffe c ts  on th e  local 
econom y of a irpo rt construction  and perm anent em ploym ent. D irec t em ploym ent 
associa ted  w ith  a second Sydney a irp o rt operating  a t 13 m illion annual passenger 
m ovem ents could be as high as 10,500 jobs in the sub-region. A irport associa ted  
em ploym ent and induced em ploym ent could add a fu rth e r 600 to  1,000 jobs, while flow-on 
em ploym ent in the  Sydney Region could be up to  10,500 jobs of which up to  2,300 could
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be w ithin the sub-region. A to ta l of about 22,000 new jobs could be c rea ted  by the 
a irp o rt operations under the  w orst case of 13 m illion annual passenger m ovem ents.

Agriculture

T here is very l i t t le  ag ricu ltu ra l a c tiv ity  w ithin the  proposed site  or in the areas th a t 
would be a ffe c te d  by a irc ra f t noise, as th e  m ajority  of the po ten tia lly  a ffe c te d  a rea  is 
s itu a ted  w ithin the  M etropolitan  C a tchm en t. The gross value of production from  the 
65 ha  of ag ricu ltu ra l land w ithin the  s ite  has been e s tim a ted  to  be $195,000 per annum, 
which rep resen ts  about 0.3% of the annual value of ag ricu ltu ra l production in the 
Wollondilly Shire. In the  absence of a irpo rt developm ent, th is  production is likely to  be 
m ain tained  in the  short te rm , but in the longer term  the  a rea  would probably be 
subdivided fu rth e r for hobby farm ing or for residen tia l developm ent.

Regional planning and development

A decision on a  second a irpo rt s ite  would rem ove the necessity  to  re s tra in  urban 
developm ent in areas near o th e r cand idate  sites. At the sub-regional level, subsequent 
a irp o rt developm ent and land use requ irem ents for ac tiv itie s  associated  w ith airport 
developm ent could be read ily  accom m odated . While some existing uses would be 
d isplaced, the  principal e f fe c t of a fu tu re  airport in regional planning te rm s would be to 
change th e  sequence in which the  p o ten tia l urban areas already  iden tified  w ere 
developed ra th e r  than to add to  the toted ex ten t of urban developm ent.

In th e  longer te rm , if the  Wilton site  w ere se lec ted  for the  second Sydney a irp o rt, 
com prehensive land use planning m easures would be required  to d irec t developm ent in 
th e  n o ise -a ffec ted  areas, in order to  prohibit inappropria te  uses, to  iden tify  land for 
fu tu re  a irpo rt associated  uses and to  address the rela tionship  of the airpo rt to o ther 
planning issues in the  region. It is proposed th a t a s tra te g ic  land use plan for the a rea  in 
th e  proxim ity  of the  se lec ted  airpo rt s ite  would be included in the M acarthur Regional 
E nvironm ental P lan .

THE PHYSICAL ENVIRONMENT AND EFFECTS OF THE PROPOSAL AT WILTON 

Geology, soils and physiography

T riassic rocks of the W ianam atta  Group (Ashfield Shale), M ittagong Form ation  and 
H aw kesbury Sandstone outcrop over the proposed s ite . The site  is loca ted  w ithin the 
Woronora P la te a u  physiographic sub-region of the Sydney Basin a t an average e levation  
of about 310 m.

The D epartm en t of M ineral R esources has ind icated  th a t th e re  are no regionally  
s ign ifican t iden tified  or p o ten tia l e x tra c tiv e  resources w ithin the proposed a irp o rt s ite  a t 
W ilton. H owever, th e re  are  about 50 Mt of in s itu  coal beneath  the s ite  which could be 
econom ically  m ined. The likely e ffe c ts  of the  fu tu re  a irp o rt on the s te riliza tio n  of coal 
resources benea th  the s ite  cannot be determ ined  a t this s tage , because the tim ing of 
both a irpo rt developm ent and coal ex trac tio n  is uncerta in .

The te rra in  of the proposed site  incorpora tes  f la t laud, gently  undulating slopes, and 
steep ly  d issected  gorges. The construction  of an a irpo rt a t th is s ite  would require  a 
m ajor portion  of the s ite  to  be reshaped.

A system  incorporating  a p e rim ete r drainage canal w ith in teg ra ted  de ten tion  ponds has 
been proposed to  d ivert all con tam inated  site  run -o ff aw ay from the  M etropolitan  
C atchm en t p ro tec tio n  a rea . This drainage system  would be constructed  and stab ilized  
prior to  any additional earthw orks proceeding on the  proposed airpo rt s ite .
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A irport developm ent would requ ire  about 2.975 m illion m 3 of construction  m a te ria l 
ranging from sub-base m a te ria l to co n cre te . Most of th is m a te ria l could be obtained  
from  s ite  earthw orks or from  estab lished  sources of supply. T o ta l excavation  for the  
sitew orks is e s tim a ted  a t 14.163 m illion m 3, w ith fill e s tim a ted  a t 14.035 m illion m 3.

The s ite  is lo ca ted  in an a rea  of seism ic ac tiv ity  betw een the  M odified M ercallie  Scale 
ground in tensity  contours V and VI which are  expected  to  be exceeded  on average once 
in 100 years. V ibration arising from  seism ic ac tiv ity  a t this in tensity  would not be an 
im pedim ent to  a irpo rt developm ent.

Drainage and water quality

A pproxim ately  86% of the s ite  drains into the  W allandoola and C ascade C reeks and the 
C ordeaux R iver, the  w ate rs  of which en te r  Sydney's w ate r supply system  via the  N epean 
and C a ta ra c t tunnels. The balance of the s ite  drains into A llens C reek, which is a 
tr ib u ta ry  of th e  N epean R iver.

To avoid a irpo rt developm ent or operation  contam inating  Sydney's w ater supply, the 
prelim inary  m aste r plan for the  Wilton site  incorpora tes a p e rim e te r drainage canal 
which would d ivert all con tam inated  site  run-off from the M etropolitan  C atchm en t to a 
re ta rd in g  basin on A llens C reek . Flows from  this basin would be regu la ted  to ensure th a t 
the  flow in A llens C reek  from  a 1:100 year storm  event would not be increased  by the  
a irp o rt developm ent. Sm aller re ten tio n  basins around the  s ite  would accep t th e  f irs t 
flush of s to rm w ater, enabling suspended m a te ria l to s e tt le  before the w ate r was 
d ischarged.

Sew age, and process w aste from  operations such as a irc ra f t m ain tenance would be 
tre a te d  e ith e r  on s ite  or a t a M etropolitan  W ater Sew erage and D rainage Board w ate r 
pollution con tro l p lan t lo ca ted  off s ite  and serving a wider a rea . The con tribu tion  to  the 
n u trien t load in th e  N epean R iver dow nstream  of Cam den which would be a ttr ib u ta b le  to  
a irp o rt operations is not expected  to  exceed 2.2% of the  fo recast n itrogen  load and 1.9% 
of th e  fo recas t phosphorous load in the  year 2000.

Air quality

Air em issions re la te d  to  airpo rt operations would increase  the  fu tu re  es tim ated  level of 
em issions in th e  Sydney Region by 0.6% for carbon monoxide, 0.5% for hydrocarbons and 
2.1% for n itrogen  oxides.

A ccess

If an a irpo rt w ere developed to  the  w orst case air tra f f ic  level of 13 m illion annual 
passenger m ovem ents, upgrading of th e  South W estern F reew ay, W ilton Road and Mount 
K eira  R oad would be requ ired . With the possible exception  of Wilton Road, the 
environm ental im plications of increased  tra f f ic  flows would be re la tiv e ly  m inor. If no 
ra il link w ere provided, the  im plications for the road netw ork  would be m ore sign ifican t, 
but no t m arkedly so.

Possible ra il connections to the  proposed site  are via Maldon Junction , and via a possible 
suburban railw ay from M acarthur south through Appin. This ro u te  v ia Appin would cost 
m ore than the  Maldon a lte rn a tiv e , but would provide additional b enefits  to  the  
developing M acarthur a rea .

A verage trav e l tim es in peak hour (end-to-end trip  duration) for a ir passengers would be 
as follows:

. by road: 102 m inutes 

. by ra il via Douglas Park : 90 m inutes 

. by ra il via Appin: 84 m inutes.
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Infrastructure

The proposed s ite  is outside the a rea  p resen tly  serviced by the M etropolitan  W ater 
Sew erage and D rainage Board for both  w ate r supply and sewage disposal, and the  Board 
has no cu rren t plans for extending these  serv ices to the s ite . C onstruction  of w ater and 
sew erage fac ilitie s  would have to  be program m ed to  serv ice both the  airpo rt and 
surrounding developm ent a t the appropria te  tim e.

O ther serv ices likely to  be a ffe c te d  by a irpo rt developm ent include existing and proposed 
e le c tr ic a l transm ission lines and a sm all section  of the gas pipeline to Wollongong. These 
would requ ire  re location .

Landscape and visual quality

An assessm ent of the  landscape ch a ra c te r  of the proposed site  ind icates th a t over 80% is 
of m inim al landscape or scenic quality , as it is loca ted  on a p la teau  which is a common 
fea tu re  of the surrounding region. About 5% of the site  a rea  has been iden tified  as 
having a re la tiv e ly  d istinc tive  landscape quality , and about 70% of this would be a ffe c te d  
by a irpo rt developm ent. H owever, the loss of this d is tinctive  fea tu re  would not be 
sign ificant when com pared to the  rem aining areas surrounding the site .

THE BIOLOGICAL ENVIRONMENT AND EFFECTS OF THE PROPOSAL AT WILTON 

Flora

A large proportion of the s ite  carries  na tive  vegeta tion . This vegeta tion  is re la tive ly  
undisturbed, as ind icated  by th e  large num ber (more than  350) of na tive  p lan t species 
p resen t. Much of this v egeta tion  would be lost if a irpo rt developm ent w ere to proceed. 
Of p a rticu la r im portance would be th e  loss of an unusual stand of open fo rest growing on 
a shale-capped  p la teau  in the middle of the s ite . Several ra re  species of p lants would 
also be a ffe c te d . The site  is regarded  as having significant value for the  p reservation  of 
the flo ra  of the Sydney Region and of the S ta te  as a whole. If a irport developm ent a t 
th is s ite  to  proceed , im pact on this flo ra  would be unavoidable.

Fauna

T here is a high d iversity  of fauna w ithin the proposed site : n inety-six  bird, tw elve native  
m am m al, nine rep tile  and eleven am phibian species have been recorded . The highest 
d iversity  of fauna w ithin the s ite  was supported by the native  vegeta tion  w ith the shale 
v egeta tion  being th e  m ost productive. The cleared  land provided a v arie ty  of faunal 
h a b ita ts  (grassland, woodland, orchard , and dams) and the d iversity  of w ildlife was high. 
Several species of bird and one m am m al (the koala) considered of conservation 
im portance w ere lo ca ted  on the  s ite .

The site  is considered of significant ecological value because of its  high faunal d iversity , 
and the  p resence of endangered species and of po ten tia l h ab ita t for a w ider range of 
species. The southern  p a rt of the  s ite  is of g re a te r  im portance than the northern  cleared  
a rea . The construction  of an a irpo rt on the  s ite  would resu lt in th e  loss of a  large 
am ount of re la tiv e ly  unm odified native  vegeta tion , and as a consequence the loss of 
m any faunal species from the  s ite . Most would not colonize o ther areas of sim ilar 
h ab ita t. Any loss of endangered species from the proposed site  may cause changes to  
th e ir  s ta tu s , although th e  overall s ta tu s  of o ther species would not change.

If Wilton w ere the se lec ted  a irpo rt s ite , m easures would be im plem ented to  am elio ra te  
as far as possible these  p red ic ted  im pacts on the  s ite 's  fauna. Any endangered species 
(such as the  koala) would be rem oved from  the s ite  to ad jacen t a reas  prior to 
construction  com m encing. Also, a  m anagem ent plan and e ffec tiv e  soil conservation  
m ethods would reduce the  e ffe c ts  of a irpo rt developm ent upon the w ater flows and
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w ater quality  along the  creeks in the area , and fauna along A llens C reek  would be 
m onitored during operation  of the a irp o rt. R ecolonization of the a irp o rt s ite  by na tive  
fauna would be encouraged through the planting of native  flow ering shrubs in appropria te  
areas.

PART D COMPARISON OF THE BADGERYS CREEK AND WILTON SITES

The proposals and environm ental e ffe c ts  a t the  Badgerys C reek  and W ilton s ite s  are  
sum m arized in Table 3.

Table 3 Summary of the comparison

F ac to r Badgerys C reek Wilton

Proposed site

Site  a rea 1,770 ha 1,440 ha

Airport layout

P re fe rre d  runw ay o rien ta tion N o rth -ea st/so u th -w est E as t/w est

Runw ay configuration

C ap ac ity  in annual a irc ra f t 
m ovem ents

Widely spaced paralle l 
runways

275,000

Widely spaced para lle l 
runways

275,000

C ap ac ity  in annual passenger 
m ovem ents 13 million 13 million

A irspace consequences Significant changes required M inimal changes require

Land acquisition

M arket value of land $31.5 million $1.8 million

Population  displaced 750 people <10 people

Noise

P o te n tia l population within 
th e  20 ANEF noise contour 1,951 people 130 people

No. of people 'seriously ' 
a ffe c te d 364 people 18 people

No. of people 'm oderately ' and 
'seriously ' a ffec ted  by noise 1,115 people 68 people

E ffe c t on agricu ltu re Some Negligible

Archaeology Less sensitive More sensitive

Concerns of Aboriginal people Opposition ind icated Conditional support

European heritage No sites  recorded; 
p o ten tia l for 
h is to ric  s ites

No s ite s  recorded
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Table 3 Summary of the comparison (continued)

F ac to r Badgerys C reek Wilton

Economic e ffe c ts

C onstruction  em ploym ent

D irec t perm anent em ploym ent

Flow-on to  Sub-Region

Agriculture

A rea of ag ricu ltu ra l land 
w ithin the  site

A rea of ag ricu ltu ra l land 
w ithin the  25 ANEF contour

Gross annual value of 
production within s ite  and 
25 ANEF contour

P ercen tag e  of local production

7,000 person years 

10,500 jobs 

2,300 jobs

1,405 ha 

1,898 ha

$8.3 million 

17%

7,000 person years 

10,500 jobs 

2,300 jobs

65 ha 

0

$0,195 m illion 

0.3%

Regional planning and 
development

Physiography, geology  
and soils

A verage e levation  above sea- 
level

B alance of cu t-and-fill 

S te riliza tio n  of resources

R esearch  and techn ica l 
fac ilitie s  in the 

Sub-Region may be 
adversely a ffe c te d

M inimal re s tric tio n s  
would arise  from 

airport developm ent

80 m 310 m

69,000 m 3 (deficit) 128,000 m 3 (excess)

P o ten tia l c lay /shale  50 Mt coal
resource p resent

Drainage and water quality

M ajor catchm en t 

W ater quality  c r ite r ia

South C reek  

No classified  s tream s

M etropolitan  C atchm en t 

C lass 'S' and 'P' s tream s

D ischarge to:

C ontribu tion  to  fo recast 
n u trien t loads (year- 2000) 
in receiv ing  w aters

Air quality

Em issions from  airport 
operations as % of fo recast 
Sydney Region em issions

South C reek

N itrogen 2.2%, 
phosphorous 2.0%

Nepean R iver via 
Allens C reek

N itrogen 2.2%, 
phosphorous 1.9%

Carbon monoxide 0.6%, 
hydrocarbons 0.5%, 

n itrogen  oxides 2.1%

Carbon monoxide 0.6%, 
hydrocarbons 0.5%, 

n itrogen  oxides 2.1%
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Table 3 Summary of the comparison (continued)

F ac to r Badgerys C reek Wilton

A ccess

A verage peak hour trav e l 
tim es by road 69 m inutes 102 m inutes

A verage peak hour trav e l 
tim es by ra il

72 m inutes (via St Marys) 
68 m inutes (via G lenfield)

88 m inutes (via D ouglas Park) 
84 m inutes (via Appin)

Infrastructure

W a te r/sew erag e New serv ices required New serv ices required

Pow er R elocation  of 2.5 km 
of 330 kV line

R elocation  of 2.0 km 
of 330 kV line

Gas lines None a ffec ted R elocation  of 4 km 
of line

Landscape quality 95% of s ite  has 
m inim al quality

80% of s ite  has 
m inim al quality

Flora flo ristic
value of s ite  is low

flo ristic
value of s ite  is high

Fauna ecological value of 
s ite  is low

ecological value of 
s ite  is high
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CHAPTER 1

Requirement to Reserve a Site

1.1 OBJECTIVE OF THE PROPOSAL

In 1983 the  D epartm en t of A viation was d irec ted  by the  C om m onw ealth G overnm ent to 
exam ine all possible locations for a s ite  su itab le  for possible fu tu re  developm ent as a 
second major a irport to serve the  Sydney region. Subsequently, the  then  M inister for 
Home A ffairs and Environm ent d irec ted  th a t a D ra ft Environm ental Im pact S ta tem en t 
be p repared  under the te rm s of the  Com m onw ealth Environm ent P ro tec tio n  (Impact of 
Proposals) A ct 1974. This D ra ft Environm ental Im pact S ta tem en t has been p repared  in 
response to th a t d irection .

The ob jective of the  proposal assessed in this D ra ft Environm ental Im pact S ta tem en t is 
to  acquire a s ite  th a t would be su itab le  for possible fu tu re  developm ent as a second 
Sydney a irpo rt. The docum ent contains a descrip tion  of the  s ite  se lec tion  process and of 
the  environm ental im plications of acquisition and developm ent of the  two sh o rt-lis ted  
s ite s  a t Wilton and Badgerys C reek. The scope of its  con ten ts has been determ ined  by 
guidelines jo in tly  developed by the  Com m onw ealth D epartm en t of Home A ffairs and 
Environm ent and the  New South Wales D epartm en t of Environm ent and Planning. A copy 
of these  guidelines is provided in Appendix A, to g e th er w ith a descrip tion  of the 
arrangem ents for supervising the  p reparation  of this D raft Environm ental Im pact 
S ta tem en t. These guidelines call for th e  D raft Environm ental Im pact S ta tem en t to  be 
based on assum ptions re la tin g  to a fully operational second Sydney a irpo rt under the 
'w orst case scenario  for the configuration  fof airport] th a t has been adopted'.

In the  light of this requ irem en t, prelim inary  m aster plans have been developed for the 
two sh o rt- lis ted  s ites th a t rep resen t the  maximum level of developm ent th a t could be 
con tem pla ted  in the fo reseeab le  fu tu re . This level of developm ent may only be 
w arran ted  under the  m ost op tim istic  assum ptions of long-term  air tra f f ic  grow th, and it 
is probable th a t th e re  would be very much low er levels of developm ent a t a second 
a irpo rt. The decision to  acquire a s ite  a t this tim e does not imply a com m itm ent to  the  
level of developm ent suggested  under the  'w orst case scenario ', nor to  any o ther level of 
developm ent. H owever, the  uncerta in ty  associated  w ith the  tim ing and scale  of 
developm ent a t a second airport s ite , and the need to  ensure th a t the  maximum e ffe c ts  
possible in the  very long term  are accounted for in long range planning for fu tu re  
m etropolitan  developm ent in the  environs of the  s ite  and in the  eventual design and 
construction  of the  a irpo rt, m ake it necessary  to assess environm ental e ffe c ts  on the 
basis of a w orst case scenario.
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The ju s tif ic a tio n  for acquiring a s ite  a t this tim e is estab lished  in the  following sections 
of th is chap ter in te rm s of:

. fo recas t grow th in the dem and for av iation  services;

. the  cap ac ity  of K ingsford-Sm ith  and o ther a irpo rts  to  accom m odate this grow th in 
air tra ff ic ;

. the  tim e a t which the  opportunity  to  acquire a s ite  for a second airpo rt could be 
lost;

. the  consequences of deciding against acquiring a s ite  a t this tim e.

1.2 GROWTH IN AIR TRAFFIC

In th e  following sections, grow th in av iation  ac tiv ity  is discussed in te rm s of both 
passenger m ovem ents and a irc ra f t m ovem ents. Because of d ifferences in the  m ethod of 
co llection  of s ta tis tic s  betw een in terna tional and dom estic passengers m ovem ents th e re  
are  d ifferences in the  way these  passenger m ovem ents are defined. In tern a tio n a l 
passenger m ovem ents a t an a irpo rt are  defined as the  sum of passengers, both  revenue 
and non-revenue, orig inating and te rm inating  a t th a t a irpo rt on both  scheduled and non- 
scheduled flights. Passengers in tran s it are  excluded. D om estic passenger m ovem ents at 
an a irp o rt are  defined as the  sum of revenue passengers, o rig inating and te rm inating , a t 
th a t a irpo rt on scheduled flights plus passengers tran sfe rrin g  betw een  scheduled flights. 
An a irc ra f t m ovem ent is defined as e ith e r a tak e -o ff or a landing of an a irc ra f t. A 
landing followed by a tak e -o ff of the  sam e a irc ra f t is defined as two a irc ra f t 
m ovem ents.

The re la tionsh ip  betw een  a irc ra f t m ovem ents and passenger dem and is com plex. A given 
fo recas t of passenger dem and could tran s la te  in to  a range of a irc ra f t m ovem ents 
depending on the  assum ptions made about the  mix of d iffe ren t sized  a irc ra f t to  be used 
to  carry  the passengers and the  average level of sea t occupancy or loading on each 
a irc ra f t type.

The level of tra f f ic  a t K ingsford-Sm ith A irport in 1984 was approxim ately  8.6 million 
passenger m ovem ents, of which about 2.6 million w ere in te rn a tio n a l. B etw een 1970 and 
1984, passenger m ovem ents a t K ingsford-Sm ith  A irport grew a t approxim ately  4.7% 
(compound) per annum, while a irc ra f t m ovem ents grew a t a compound annual r a te  of 
2.6%.

Forecasts o f air traffic  growth for Sydney

Passenger tra f f ic  a t K ingsford-Sm ith A irport is fo recast by the  D epartm en t of A viation 
to  grow over th e  long te rm  (to the  year 2010) a t an average annual ra te  of 1.6%—3.8%. 
This would resu lt in passenger tra f f ic  levels a t K ingsford-Sm ith  A irport, in th e  absence 
of any constra in ts  on capacity , ranging betw een a low of approxim ately  13.4 million and 
a high of 24 million annual passenger m ovem ents. The corresponding range for annual 
a irc ra f t m ovem ents would be from a low of approxim ately  216,700 to a high of 382,600 
m ovem ents. The D epartm en t of A viation 's fo recasts  of a ir tra f f ic  in the  Sydney Region 
are based on the  assum ption th a t th e re  will be no change in th e  p resen t socio-econom ic 
or av iation  industry  environm ent, and th a t th e re  will be am ple runw ay cap ac ity  available 
in the  region to  handle additional grow th. These fo recasts  are shown in Tables 1.1 and 
1.2.
These fo recasts  are a  sy stem a tic  assessm ent of fu tu re  grow th based on analysis of past 
p a tte rn s  and of possible fu tu re  developm ents. They rep resen t best e s tim a tes  and are 
produced for the  purpose of reducing th e  risk associated  w ith the  D epartm en t's  forw ard 
planning responsib ilities. H owever, these  fo recasts  are n e ith er p recise  nor fixed, and are  
review ed and revised w here necessary  as additional in form ation  becom es available.
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Table 1.1 F o recas t num bers of annual passenger m ovem ents a t  Sydney (Kingsford- 
Smith) A irport

20101985 1990 1995 2000 2005 increase
COOO) COOO) COOO) COOO) COOO) COOO) <%)

Low

In ternational 2,674 2,762 2,809 3,030 3,262 3,514 1.10
Trunk 4,996 5,541 6,112 6,702 7,399 7,955 1.88
Regional* 1,217 1,246 1,216 1,408 1,635 1,888 1.77

Total 8,887 9,549 10,137 11,140 12,296 13,357 1.64

Median

In terna tional 2,857 3,269 3,616 4,157 4,751 5,417 2.59
Trunk 5,070 5,854 6,691 7,662 8,592 9,537 2.56
Regional* 1,323 1,588 1,754 2,207 2,794 3,453 3.91

Toted 9,250 10,711 12,061 14,026 16,137 18,407 2.79

High

International 3,047 3,751 4,445 5,301 6,275 7,434 3.63
Trunk 5,007 6,353 7,490 8,792 10,093 11,426 3.36
Regional* 1,439 1,940 2,385 3,030 4,383 5,196 5.27

T otal 9,493 12,044 14,320 17,123 20,751 24,056 3.79

Note: As a com parison, provisional figures for 1984 are  as follows: in ternational 2,645, trunk 4,720, regional 1,208,
to ta l 8,573.

* Includes com m uter passenger m ovem ents.

Source: D epartm ent of Aviation.

T able 1.2 F o recas t num bers of annual a irc ra f t  m ovem ents a t  Sydney (Kingsford-
Smith) A irport

Annual
1985 1990 1995 2000 2005 2010 increase

<%)

Low

Interna tional 19,470 20,190 19,810 20,800 22,400 23,520 0.76
Trunk 43,470 50,020 54,390 59,070 59,590 59,380 1.26
Regional* 63,330 62,500 61,540 64,000 68,990 74,390 0.65
G eneral Aviation** 46,140 50,620 51,220 53,870 56,610 59,440 1.02

T otal 172,410 183,330 186,960 197,740 207,590 216,730 0.92

Median

In ternational 20,930 24,190 25,870 28,960 33,040 36,550 2.26
Trunk 43,990 51,480 59,590 65,620 66,660 68,430 1.78
Regional* 65,350 70,180 73,490 82,850 95,010 114,270 2.26
G eneral Aviation** 47,390 54,410 57,110 62,820 69,020 74,340 1.82

T otal 177,660 200,260 216,060 240,250 263,730 293,590 2.03

High

International 22,480 27,990 32,070 37,160 43,790 50,010 3.25
Trunk 45,970 54,600 63,860 72,490 74,780 82,370 2.36
Regional* 68,370 80,910 86,780 104,040 126,350 154,440 3.31
G eneral Aviation** 48,810 59,010 64,930 74,600 83,530 95,760 2.73

T otal 185,630 222,510 247,640 288,290 328,450 382,580 2.94

Note: As a  comparison, provisioned figures for 1984 are as follows: in ternational 20,129, trunk 46,114, regional 62,844,
general aviation 40,772 to ta l 169,859.

* Includes com m uter a irc ra ft m ovem ents.
** Includes m ilitary  and helicopter m ovem ents.

Source: D epartm ent of Aviation.
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A ssum ptions underlying fo recasts
These fo recasts  depend on a range of assum ptions re la tin g  to  air fares, incom e levels, 
gross dom estic p roduct, population and o ther socio-econom ic fac to rs  th a t a ffe c t 
passenger dem and. The m ajor assum ptions are se t out in Table 1.3, while assum ptions 
m ade in deriving the  level of in terna tional, trunk  and regional a irc ra f t m ovem ents from 
passenger dem and are sum m arized in Table 1.4. G eneral av iation  a irc ra f t m ovem ents 
are also d irec tly  derived from sim ilar econom ic p aram eters .

Table 1.3 Principal assumptions for annual passenger movement forecasts

A ssumption Low fo recast 
(% per annum)

High fo recast 
(% per annum)

G row th in rea l incom e (Australia)

orJ1o
2 .0 -5 .0

G row th in rea l incom e (in ternational 
countries of orig in/destination) 0 -2 .0 2 .0 -3 .6

Population grow th (Australia) 1.0 1.3

Change in rea l level of a ir fares 0 .5 - 2 .0 - 1 .5 - 0

Source: D epartm en t of A viation.

Table 1.4 Principal assumptions for annual aircraft movement forecasts

A irc ra ft load fac to rs  A irc ra ft types
(% of sea ts  occupied) (seating capacity)

In terna tiona l 70% Sydney—overseas d irec t; 
35% Sydney—other A ustralian  
p o rt—overseas

From  100-140 sea ts  up to  
600 sea ts , depending on 
ro u te  and fo recas t year

Trunk 70-75% 96 to  270-280 sea ts  
depending on rou te  
and fo recast year

Regional 60-75% depending 
on rou te

52-75 sea ts  for airline 
service; 8-30 sea ts  for 
com m uter serv ices — 
depending on rou te  
and fo recast year

Source: D epartm en t of A viation.

I t is possible, th e re fo re , to vary the  fo recasts  by making changes to  the  underlying 
assum ptions. The argum ents for higher or low er fo recasts  than  those p repared  by the  
D epartm en t of A viation are review ed below.

The possibility of lower than forecast growth
G row th in air tra f f ic  betw een 1981 and 1983 has been e ith er low or negative , and it 
m ight thus be considered possible th a t dem and would continue to  be s tab le  in te rm s of 
passenger and a irc ra f t m ovem ents. H owever, it  is a c h a ra c te ris tic  of a ir tra f f ic  grow th 
th a t periods of rapid grow th a lte rn a te  w ith periods of m odera te  grow th or even 
stagnation . This phenom enon is illu s tra ted  in Table 1.5, which shows fluc tua tions in 
annual p ercen tage  increases in passenger tra f f ic  a t K ingsford-Sm ith  A irport.
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Table 1.5 Fluctuations in annual percentage increases in passenger traffic  at 
Kingsford-Smith Airport, 1972-84

Y ear

Annual % increase  in num bers of orig inating 
and te rm inating  passengers

In terna tional
(%)

D om estic
(%)

1972 14.7 7 .5
1973 14.5 15.5
1974 23.0 10.1
1975 4 .3 2 .6
1976 3 .8 -3 .1
1977 1.6 4 .9
1978 7.3 8 .3
1979 15.7 7 .7
1980 6.3 3 .9
1981 -2 .1 -2 .6
1982 2.1 -1 .7
1983 -7 .8 -4 .5
1984 4 .6 7 .6

Source: D epartm en t of A viation.

It is considered highly unlikely th a t passenger dem and will rem ain  stab le  in the  long term  
unless the  A ustralian  econom y also en ters  a period of perm anent stagnation . This 
ou tcom e is not likely, and would not be a sound basis on which to  undertake forw ard 
planning. A lte rna tive ly , it could be considered possible th a t individual dem ands for air 
trav e l serv ices are  now fully sa tisfied  and the  propensity  to  trav e l will not increase. In 
th a t event, how ever, continued population grow th would still s tim u la te  continued grow th 
in passenger tra ff ic .

While an assum ption of grow th in passenger tra ff ic  should th e re fo re  be accep ted , th e re  is 
neverthe less  an argum ent th a t this would not tran s la te  into corresponding grow th in 
a irc ra f t m ovem ents: this is based on an assum ption th a t increased  passenger tra ff ic
would be accom m odated in la rger a irc ra ft and/or higher sea t loadings. This possibility  is 
feasib le, but the likelihood th a t it would occur is constrained  by the s tru c tu re  of the 
av iation  m arket in A ustralia , w here the econom ies th a t can be achieved by using la rger 
a irc ra f t m ust be balanced against the requ irem ent to  provide a t least a minimum 
frequency of serv ice to all a irpo rts  served. This tension is illu s tra ted  by recen t moves 
tow ards the  use of sm aller a irc ra f t in an a tte m p t to  serv ice the m arket b e tte r . Q antas 
has pursued such a path  w ith its  purchase of B767 a irc ra ft to serv ice low er density  Asian 
and South P ac ific  routes.

T herefore , in the absence of severely  adverse conditions of a perm anent na tu re  (for 
exam ple, a sustained w orld-w ide depression), it is highly im probable th a t aviation 
ac tiv ity  levels, expressed e ith e r as passenger or a irc ra f t m ovem ents, will fall 
sign ifican tly  below th e  D epartm en t of A viation's low fo recasts.

The possiblility of higher than forecast growth
Conversely, th e re  is an argum ent th a t grow th in aviation ac tiv ity  in Sydney may well 
exceed the  D epartm en t of A viation's high fo recast. This argum ent can be supported by 
re fe ren c e  to  Table 1.6, which se ts  out ind icators of the m arket pene tra tio n  of aviation 
serv ices for major c ities  w ith population levels com parable to  Sydney's.
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Table 1.6 Indices of air traffic levels at selected cities

M etropolitan  regions 
with populations of

Figures in millions*
R atio  of passengers 

to  m etropo litan  population 
(passengers pe r capita):

2 .5 -5 .0  m illion, 
ranked by size M etropolitan

population
(1981)

T otal term inal 
passengers 

(1983)**

In terna tional
passengers

(1983)

D om estic
passengers

(1983)

For to ta l 
term inal 

passengers

For
dom estic

passengers

San F rancisco—Oakland— 
San Jose 4 .6 29.6 2.1 27.5 6 .4 6 .0

D e tro it—Windsor 4 .4 9 .3 0 .3 9 .0 2.1 2 .0
Boston 3 .7 17.8 2.0 15.8 4 .8 4 .3
SYDNEY* 3 .3 7 .7 2 .3 5 .4 2 .3 1 .6
W ashington (DC) 3 .2 17.5 0 .3 17.2 5 .5 5 .4
M ontreal 2 .9 6 .9 3 .2 3 .7 2 .4 1.3
T oronto 2 .9 13.7 6.1 7 .6 4 .7 2 .6
D allas—F o rt Worth 2 .8 31 .4 1.9 29.5 11.2 10.5
Melbourne 2 .8 5 .4 0 .9 4 .5 1.9 1.6
Houston 2 .7 13.0 1.3 11.7 4 .8 4 .3
Miami—F o rt Lauderdale 2 .6 25.0 7.1 17.9 9 .6 6 .9

* For calendar y ear for all m ajor a irp o rts in the m etropolitan  region.
** A passenger who joins or leaves an a irc ra f t  a t the  re fe rred  a irpo rt.
+ Excludes N ew castle  and Wollongong.

Source: B ritish A irports A uthority  Annual R eport and A ccounts, pp. 109-10; R eader's D igest A tlas of the  World, 1982
E dition, pp. 146-74 and 229-41.

The level of a ir tra f f ic  in the Sydney region corresponds to an average of 2 .3  trip s  each 
year per person in the  region. This average is the resu lt of com bining the  ac tiv ity  of the  
re la tiv e  few who trav e l m any tim es w ith the  substan tia l num ber of in tern a tio n a l 
trav e lle rs , plus the num ber of trip s  by the bulk of the population th a t trave ls  ra re ly , if 
ev e r , by air. While i t  is recognized th a t the circum stances of each  of the urban cen tres  
shown in Table 1.6 d iffe r widely (some c ities  such as Sydney are  ports of en try , while 
o thers such as D allas—F o rt W orth are m ajor in terchange points w here air tra f f ic  is 
co n cen tra ted  and red istribu ted ), it appears th a t the  Sydney air tra f f ic  m arke t is not 
sa tu ra ted , and th a t higher tra f f ic  levels are possible. As Table 1 .6  shows, th e  levels of 
air trav e l gen era ted  by c itie s  of a sim ilar size to  Sydney are o ften  h igher. The C anadian 
dom estic  a ir tra f f ic  p a tte rn  may provide a re levan t com parison in this regard . T here is 
a trunk rou te  betw een  the  tw o m ajor c ities , Toronto and M ontreal, and th e re  are  four 
o ther urban cen tres  d is tribu ted  across the continent a t d is tances com parable to those 
found in A ustra lia . It is no tab le th a t the num ber of trip s  taken  w ithin the  country  per 
person is 2.6 for T oronto, com pared to  1.6 per person for Sydney.

Such com parisons, while of lim ited  valid ity , could be in te rp re te d  as suggesting th a t th e re  
may be scope for an increase  in the m arket p en e tra tio n  of a ir serv ices in Sydney. The 
fu tu re  grow th opportunities th a t m ight resu lt in such an increase  include the  following:

. G rea te r exp lo ita tion  of the le isure m arket, which appears less well developed in 
A ustra lia  than in o th e r w estern  countries.

. P o ten tia l for a sign ifican t increase in in tern a tio n a l to u ris t trav e l from  overseas, 
especially  from th e  U nited  S ta te s , Japan  and S ou th -E ast Asia. The C om m onw ealth 
D epartm en t of Sport, R ecrea tion  and Tourism e s tim a tes  th a t in 1983-84 the num ber 
of US to u ris ts  to  A ustra lia  grew by 32% while those from Japan  and the rem ainder 
of A sia increased  by 25% and 32% respectively . In view of the  already  la rge  and 
increasing num ber of A m ericans and Japanese who can affo rd  to  v isit A ustra lia , it 
would seem  probable th a t this in terna tional tou ris t m arket could develop 
substan tia lly  over th e  long te rm . The grow th and developm ent of th e  ASEAN 
nations is a fu rth e r p o ten tia l source of trav e lle rs  in the  long te rm . An increasing
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proportion  of this tra f f ic  may en te r A ustralia  a t o ther recen tly  com pleted  
in tern a tio n a l a irpo rts  (Adelaide, C airns, Townsville and M elbourne). However, 
Sydney will rem ain  a m ajor tou rist destination  in its  own righ t, and the m ajority  of 
to u ris ts  will s till arrive  or depart e ith e r d irec tly  by a ir (from overseas) or ind irectly  
by air (either on dom estic fligh ts from one of the o ther ports of en try , or on 
in tern a tio n a l flights travelling  betw een in terna tional term inals w ithin A ustralia).

. The possibility  th a t some form  of deregu lation  of the  av iation  industry in A ustralia  
will prom ote a w ider range of trav e l opportunities for the mass m arket. T here is a 
w orld-w ide trend  tow ards deregulation  of air transport th a t may be d ifficu lt to 
res is t since it is perceived  as having been successful in reducing fares . Air fares 
across the N orth  A tlan tic  Eire e ffec tiv e ly  deregu lated , as are the holiday m arkets in 
Europe. The US dom estic m arket is o ffic ially  deregu la ted , leading to  widely 
publicized fare  reductions of 50% or more in real te rm s on many of the most 
trave lled  rou tes. The C anadian G overnm ent is partia lly  deregulating  some of its  
dom estic  air rou tes.

The po ten tia l suggested by these  fac to rs  is in p a rt counterbalanced  by the  d istribu tion  of 
the  A ustralian  population and th e ir location  in predom inantly  tem p era te  c lim atic  zones, 
and by an econom y based prim arily  on ag ricu ltu re  and mining (Shaw 1982). These fac to rs  
tend to  low er the genera tion  of a ir trav e l com pared to  th a t found in cooler c lim ates and 
in econom ies th a t are m ore dependent on m anufacturing. F u rth er, the  long trav e l 
d istances to  A ustra lia  may yet lim it the po ten tia l increase in in terna tional tourism  to 
A ustra lia  from  the  U nited  S ta tes , Japan  and South-E ast Asia.

The C om m onw ealth G overnm ent has com m enced a review  of dom estic aviation 
regu la to ry  arrangem ents, the  outcom e of which cannot be p red ic ted  or incorporated  into 
the cu rren t p reparation  of fo recasts  of aviation ac tiv ity . However, it is likely th a t the 
new arrangem ents will be d irec ted  a t stim ulating  grow th and enhancing the opportunity  
for A ustralians to trav e l by air.

These grow th possib ilities — increased  p enetra tion  of the leisure m arket, increased  
in tern a tio n al tourism  to  A ustralia , and changes to  dom estic av iation  regu la to ry  
arrangem ents  — m ight thus com bine to produce fu tu re  air tra ff ic  levels a t Sydney th a t 
would be g rea te r  than the  D epartm en t of A viation's high fo recast. N evertheless the 
probability  of this occurring is assessed as low.

1.3 RUNWAY CAPACITY OF KINGSFORD-SMITH AIRPORT

The runway capacity  of an a irpo rt is no t fixed, as it depends on a num ber of fac to rs  
including w eather, th e  mix of a irc ra f t, the profile of daily a irc ra f t m ovem ents, and air 
tra f f ic  con tro l procedures, all of which can vary. An airpo rt may thus have surplus 
capacity  in o ff-peak  periods and still be overtaxed  during the peaks. H owever, capacity  
is widely accep ted  as re flec tin g  an average hourly a irc ra f t handling ra te  w ith a 
maximum 'to le rab le ' delay due to  congestion. The D epartm en t of A viation uses a 
standard  maximum to lerab le  average delay of 4 m inutes per a irc ra f t throughout the day. 
A t this level of average delay:

. 1.5% of a irc ra f t would be delayed for more than 30 m inutes

. 6.0% of a irc ra f t would be delayed for more than 15 m inutes.

A t Em annual tra f f ic  level of 200,000 a irc ra f t m ovem ents, these delays would rep resen t 
eigh t flights per day delayed for over 30 m inutes Emd th ir ty -th re e  flights per day delayed 
for 15 m inutes or m ore because of a irpo rt congestion.

In 1984 there  w ere approxim ately  170,000 a irc ra f t m ovem ents a t K ingsford-Sm ith 
A irport. If the  profile  of daily a irc ra f t m ovem ents and a irc ra f t mix rem ained 
unchanged, then full capacity  under the delay c r ite r ia  described above would be reached
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a t 203,000 annual a irc ra f t m ovem ents. Under the  D epartm en t of A viation 's fo recasts , 
this could occur as early  as 1988 or as la te  as 2000-2005, as shown in F igure 1.1.

O ther e s tim a tes  of runway capacity  are possible, but they depend on assum ptions such 
as:

. im provem ents in air tra f f ic  control equipm ent and/or p rocedures 

. changes in operating a irc ra f t mix 

. changes in the  daily profile  of a irc ra f t m ovem ents.

Increases in runway handling capacity  as a  resu lt of im provem ents in a ir tra f f ic  con tro l 
equipm ent or revised air tra f f ic  control procedures have been advanced as fu tu re  m eans 
by which the  capacity  of a runway system  m ight be im proved. Such im provem ents are 
possible, but th e ir con tribu tion  to annual capacity  is likely to  be m arginal ra th e r  than 
sign ifican t.

Changes in a irc ra f t mix or daily profile  of a irc ra f t m ovem ents can also po ten tia lly  
con tribu te  to  runway cap ac ity  im provem ent. An a irc ra ft mix com prising large and sm all 
a irc ra f t,  evenly d istribu ted  over tim e, resu lts  in a low er runway handling ra te  them a 
hom ogeneous mix of e ith e r large or sm all a irc ra f t. This is because the  d iffe re n t speeds 
of large and sm all a irc ra f t  and the wake turbulence from large a irc ra f t requ ire  th a t 
large and sm all a irc ra f t m ain tain  wider separations than are  required  betw een  a irc ra f t of 
sim ilar size and speed. If the daily profile  of a irc ra f t m ovem ents changes so th a t a 
higher proportion of a irc ra f t use the runway in off-peak  periods, then  the average daily, 
and th e re fo re  annual, capacity  of the runway system  can increase.

H ow ever, changes e ith e r to the a irc ra f t mix or to the daily p rofile  of m ovem ents can 
only re su lt from some overt regu la to ry  action , such as exclusion of some ca teg o ries  of 
a irc ra f t e ith e r during the peak hour or from the airpo rt com plete ly . For exam ple, the 
D epartm en t of A viation has es tim ated  th a t the exclusion of 50% of general av iation  and 
25% of com m uter tra f f ic  from K ingsford-Sm ith A irport could resu lt in an increase  in 
runw ay capacity  from  203,000 to  210,000 annual a irc ra f t m ovem ents. If such exclusions 
w ere im plem ented, then a tta in m en t of runway capacity  could be postponed.

Various a lte rn a tiv es  are available to the Com m onw ealth G overnm ent to  ensure th a t 
a irpo rt capacity  is available to m eet fu tu re needs. In seeking to  reserve  a second a irp o rt 
s ite  a t this tim e, the  Com m onw ealth G overnm ent has ind icated  its  be lie f th a t the m ajor 
increase in cap ac ity  in the  region in the  long term  should be c a te red  for a t a second 
a irp o rt. H owever, should air tra f f ic  grow th be a t the levels of the D epartm en t of 
A viation 's high fo recasts , then  o ther policies would have to  be adopted until such tim e as 
the  second airpo rt could be developed. Possible a lte rn a tiv es  are:

. taking no action  and allowing congestion to rise;

. regu la ting  the  tra ff ic  flow through a range of m easures such as the pricing of 
landing righ ts in peak periods, or by allocation  of quotas for landing 'slo ts '.

'No action' alternative

In the  con tex t of strong grow th in tra ff ic  (along the lines of the D epartm en t of 
A viation 's m edian or high fo recasts), a policy of talking no action  and allowing congestion 
to  rise is likely to  resu lt in:

strong  but conflic ting  pressures from d iffe ren t sec to rs  of the  av iation  industry  to 
im m ediately  regu la te  tra ff ic ;

. inc reases in air fa res  to and from Sydney: this may not be sanctioned , bu t could be 
achieved ind irectly  by the  expedient of increasing the  quan tity  of f irs t and business 
class seating  a t the expense of non-business trave lle rs;
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. suppression of a ir tra f f ic  to  and from  Sydney: this would lead to  a corresponding 
a lte ra tio n  of percep tions of Sydney's a ttra c tiv e n e ss  as a business cen tre , and 
possibly to  the  loss of K ingsford-Sm ith A irport's  position as the p rem ier A ustralian  
a irpo rt and port of en try ;

. strong  and unified p ressures from all secto rs of the av iation  industry and from  
business for the provision of additional runway capacity  e ith e r a t K ingsford-Sm ith 
A irport or a t a second airpo rt.

A policy of no action  would rim counter to the  Com m onw ealth G overnm ent's ob jectives 
of providing equality  of access for A ustralians to  reasonably priced air serv ices. If air 
tra f f ic  grew strongly , such a  policy would give rise to severe d isto rtions in the  aviation 
m arke t and would inevitably  resu lt in irresis tib le  pressures for im m ediate  solutions to  
enable airpo rt capacity  to  be raised  quickly.

Regulation of traffic

T here is an econom ic ra tio n a le  for seeking to  tran sfe r a irc ra f t m ovem ents aw ay from  
tim es of peak  tra f f ic  by placing a higher price on landing righ ts for a irc ra f t during peak 
periods (a 'peak pricing ' policy). The e ffe c t of this policy would be m ost fe lt by p riva te  
operato rs and operato rs  of sm all a irc ra f t, as sm aller a irc ra f t have few er passengers 
am ong whom to  spread this peak price  fee . L a te r, if grow th continued, o ther classes of 
a ir tra f f ic  would presum ably face sim ilar pressures for econom ic exclusion from 
K ingsford-Sm ith A irport. Eventually , in the  absence of an increase in runway capacity  
e ith e r a t K ingsford-Sm ith or a second a irp o rt, ab ility -to -pay  would be the  principal 
d e term inan t of access by air to  Sydney. This would favour the  grow th of in terna tional 
and in te rs ta te  business tra f f ic  a t the  expense of country and leisure trav e lle rs .
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An a lte rn a tiv e  to regu la tion  through pricing would be to  se t lim its on to ta l tra f f ic  
m ovem ent levels a t  peak hours and to  a llo ca te  landing tim e slo ts by quota to each sec to r 
of the av iation  industry (the quotas being non -transferab le  betw een secto rs). Such a 
policy would, to  some ex ten t, overcom e apparen t d iscrim ination  betw een  sec to rs . 
H ow ever, like the  no action  and peak pricing policies, it would inev itab ly  d iscrim inate  
against non-business trav e lle rs  and give rise to the o th e r p ressures described  above, the 
principal among these being pressure to  increase to ta l regional runw ay cap ac ity  as 
quickly as possible.

These tra f f ic  regu la tion  a lte rn a tiv e s  could provide re lie f from  tra f f ic  congestion and 
allow for an increase in passengers a t K ingsford-Sm ith A irport. Indeed, if grow th in air 
tra f f ic  followed the D epartm en t of A viation 's high fo recast, such regu la tions would in all 
likelihood be im plem ented  a t K ingsford-Sm ith A irport in one form  or ano ther un til the  
second a irpo rt becam e operational. H owever, in view of the consequences of the 
lon g -term  operation  of such regula tions and the re su ltan t d is to rtion  of the  av iation  
m arke t in Sydney, th is option is not seen as an appropria te  long te rm  response to 
Sydney's dem and for air serv ices.

Provision of an additional runway at Kingsford-Smith Airport

Previous stud ies have investigated  the  possibility  of increasing runw ay cap ac ity  a t 
K ingsford-Sm ith  A irport by constructing  an additional runway para lle l to the existing 
n o rth /sou th  runw ay, a t e ith e r a close spacing or a wide spacing. Most work has focused 
on the  closely spaced para lle l runw ay option, as the widely spaced option has been 
perce ived  as being incapable of im plem entation  because of its  s ign ifican tly  g re a te r  
e ffe c ts  on surrounding areas.

In O ctober 1982 the then M inister for A viation (Mr Fife) announced the C om m onw ealth 
G overnm ent's in ten tion  to  p repare  a feasib ility  study for a 2,600 m closely spaced 
p ara lle l runw ay east of the  existing main north /sou th  runw ay (Figure 1.2). This was 
expected  to be operational by about 1992. H owever, following the change of governm ent 
in M arch 1983, the  then M inister for A viation (Mr Beazley) d irec ted  th a t planning for a 
closely spaced para lle l runway a t K ingsford-Sm ith  A irport cease .

The resu lts  of previous stud ies by the  D epartm en t of A viation and of the Major A irport 
Needs of Sydney Study, although prelim inary , ind icate  th a t developm ent of a closely 
spaced para lle l runw ay is physically possible a t K ingsford-Sm ith  A irport. H owever, 
these stud ies have not been undertaken  in su ffic ien t depth  to  estab lish  in d e ta il the 
associa ted  fac ility  requ irem en ts and the  e ffe c ts  on surrounding com m unities.

To provide a  closely spaced para lle l runway a t K ingsford-Sm ith  A irport would involve 
m ajor infill of Botany Bay, re s tra in ts  on port developm ent, and environm ental e ffe c ts  
which have not been assessed in d e ta il. The constra in ts  im posed by existing developm ent 
on the K ingsford-Sm ith  A irport s ite  may also make it d ifficu lt to  plan am e ffic ien t layout 
capable of making m aximum use of the  additional runway cap ac ity . N everthe less, 
th eo re tica lly , a closely spaced runway could be provided a t K ingsford-Sm ith  A irport, and 
th is could ra ise  cap ac ity  to approxim ately  240,000 annual a irc ra f t m ovem ents. H ow ever, 
as shown in F igure 1.1, under any of the  D epartm en t's  fo recasts  this would do no more 
than d efe r the requ irem en t for an additional major increm ent in runway cap ac ity , a 
conclusion reached  by all previous studies.

For these reasons, i t  is the policy of bo th  Com m onw ealth and New South Wales 
governm ents to  provide for requ irem en ts for any m ajor expansion of fu tu re  runway 
cap ac ity  by reserv ing  a s ite  for a second a irpo rt, ra th e r  than through the expansion of 
K ingsford-Sm ith  A irport.
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1.4 CAPACITY OF GENERAL AVIATION AERODROMES

In para lle l w ith th e  Second Sydney A irport S ite Selection P rogram m e, a study of Sydney's 
general av iation  requ irem en ts was undertaken  by the  D epartm en t of A viation, assisted  
by a consu ltan t, Beca O rr P ty  L td. This study developed a range of fo recasts  for grow th 
in general av iation  ac tiv ity  in the Sydney Region and assessed the  cap ac ity  of existing 
a irpo rts  to  accom m odate th is grow th.

G eneral aviation is defined as all av iation  ac tiv ity  a t civil aerodrom es o th e r than  regu lar 
passenger flights scheduled by in terna tional, in te rs ta te  and in tra s ta te  a irlines. G eneral 
av iation  thus includes com m uter airline serv ices, non-scheduled airline flights, ch a rte r 
serv ices, flying train ing, p riv a te  and business flying, te s t  and fe rry  work, aeria l work, 
search  and rescue serv ices, and m ilita ry  a irc ra f t using civil aerodrom es for VIP and o ther 
purposes. T here are  a t p resen t five governm ent aerodrom es in th e  C um berland Plain 
availab le for general av iation  use (Figure 1). These are:

. K ingsford-Sm ith  A irport: C urren tly , general av iation  a irc ra f t m ovem ents account
for approxim ately  40% of to ta l a irpo rt m ovem ents. Much of this a c tiv ity  is 
a t tr a c te d  to  K ingsford-Sm ith A irport because of the existing passenger and cargo 
te rm inal and tran sfe r  fac ilitie s . O ther general av iation  a irc ra f t use K ingsford- 
Sm ith A irport because of its  proxim ity  to  the c ity  cen tre  and because it has the  
longest runw ays and m ost com prehensive navigational and approach aids (including 
instrum en t landing system s) in the  Sydney Region. It is also th e  only p rim ary  airpo rt 
in th e  region w here fam ilia riza tion  train ing  w ith instrum en t landing system s is 
conducted.

. Bankstown A irport: This a irport is 17 km w est of K ingsford-Sm ith  A irport and
23 km by road from Sydney's cen tra l business d is tr ic t. It is th e  main general 
av iation  airpo rt in the  Sydney Region and has the  most a irc ra f t m ovem ents of any 
aerodrom e in A ustralia . Bankstown is also the  prim ary focus for nationw ide general 
av iation  sales and servicing in Sydney. C om m uter airline serv ices a re  not operated  
from Bankstown and no passenger te rm inal fac ilitie s  are  provided. If sign ificant 
num bers of com m uter serv ices w ere to  be in troduced a t Bankstown A irport (as was 
considered for exam ple, in the  M ajor A irport Needs of Sydney Study), this could 
re su lt in a change to air tra f f ic  contro l procedures th a t would reduce the  capacity  
of Bankstown A irport. This a irpo rt is already operating  a t m odera te  congestion 
levels, and congestion would rise quickly w ith any grow th in tra f f ic . Although th e re  
is some p o ten tia l to  increase runway length  a t Bankstown to accom m odate heavy 
general av iation  a irc ra f t (small je ts  such as the C essna C ita tio n  and Lear), space for 
associa ted  ground fac ilitie s  is very lim ited  and m odera te  congestion already  occurs 
on the ground as well as on the  runways.

. H oxton Park  A erodrom e: This a irport is a fu rth er 13 km w est of Bankstown and
39 km by road from  Sydney's cen tra l business d is tr ic t. A few light a irc ra f t are 
based th ere , and it is used ex tensively  for touch-and-go train ing  fligh ts from 
Bankstown, being outside the  ju risd ic tion  of contro lled  air space. H oxton Park 's 
po ten tia l for expansion is lim ited  by ad jacen t urban developm ent.

. Cam den A erodrom e: This provides an additional general av iation  aerodrom e in the
south to  south-w est sec to r of th e  Sydney Region. It is 59 km by road from the  city  
cen tre  and is used by light general av iation  train ing  a irc ra f t and by p riv a te  a irc ra f t, 
as well as being the  gliding cen tre  for the  region.

. Schofields A erodrom e: The only general av iation  aerodrom e in the no rthern  and
w estern  sec to rs  of the  Sydney Region is a t Schofields, 46 km by road north -w est of 
Sydney's cen tra l business d is tr ic t. Schofields' public use is a t p resen t re s tr ic te d  to 
day tim e flights a t w eekends and public holidays.
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The proposal to acquire a s ite  for a second airpo rt also recognizes th a t opportunities for 
grow th th a t are forgone by insufficien t capacity  a t K ingsford-Sm ith A irport can only be 
secured  by the  provision of capacity  elsew here in the  Region, e ith e r a t existing general 
av iation  aerodrom es or a t a second Sydney a irpo rt. H owever, the  existing general 
av iation  aerodrom es have l i t t le  scope for expansion. For these  reasons, the  ex istence of 
an uncongested second airpo rt may be seen by general aviation in te re s ts  as an a t tra c tiv e  
a lte rn a tiv e  to  K ingsford-Sm ith, Bankstown or the  o ther general av iation  aerodrom es. 
G eneral aviation is th e re fo re  seen to  be an im portan t po ten tia l ac tiv ity  a t a second 
Sydney airport.

1.5 LOSS OF THE OPPORTUNITY TO RESERVE A SITE

Sydney, a large city  by world standards, has a fin ite  and dwindling reserve  of land 
su itab le  for fu rth er urban developm ent because of the  containm ent of the C um berland 
Plain by m ountains. Over the  past six teen  years, a num ber of po ten tia lly  su itab le  airport 
s ites  w ithin the  Cum berland P lain  have progressively becom e unavailable as a resu lt of 
continued urban expansion, and rep lacem en t cand idate  s ites  are  necessarily  loca ted  
fu rth er from the  c ity  cen tre . In deciding w hether, and when, to  reserve  a s ite  w ithin 
reasonable proxim ity  to  the  city , consideration m ust be given to identify ing the  likely 
tim e a t which the  opportunity  to reserve  such land will be forgone as o ther urban 
developm ents proceed.

Population growth

The population of the Sydney Region is expected  to  grow from a 1981 level of 
3.28 million to  betw een  3.95 and 4.21 million by the  year 2001. At the  sam e ra te  of 
grow th, Sydney's population would reach  approxim ately  4.3 to  4.7 million around 2011.

The NSW D epartm en t of Environm ent and Planning has p repared  population pro jections 
for the year 2001, th is d a te  being com patib le w ith the  five-year census in terva ls . The 
trends fo recast for the period 1981-2001 have been ex trapo la ted  to the  year 2011 but, 
understandably , th e re  is less ce rta in ty  about this la t te r  period than about the  period 
betw een  1981 and 2001 (Table 1.7).

Table 1.7 Population of Sydney Region (millions): low, medium and high
projections to 2001, extrapolated to 2011

G row th pro jections 1981 2001 2011

Low 3.28 3.95 4 .28

Medium 3.28 4 .07 4 .47

High 3.28 4.21 4.71

Source: For 1981 figures — A ustralian  Bureau of S ta tis tic s , 1981 Census of
Population and Housing; for 2011 pro jection  — D epartm en t of Environm ent and 
Planning.

In addition to  the  population levels fo recast for Sydney, an additional population of
1.05 million (low projection) to 1.16 million (high projection) is fo recast for 2011 for the 
H unter and Illaw arra  regions, no rth  and south of Sydney. These regions also largely  rely 
upon K ingsford-Sm ith A irport for in te rs ta te  and in terna tional air services.

The pro jection  for Sydney to the year 2001 is based on a population p ro jec tion  for New 
South Wales undertaken  by the  NSW D epartm en t of Environm ent and Planning on the 
basis of the 1981 Census. The underlying assum ptions are se t out in Tables 1.8 and 1.9.
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Table 1.8 Population forecast assumptions

Population
fac to rs Low

P ro jection

Medium High

Base population 1981 estim ated  residen t population by sex and five-year age groups.

F e r ti lity  NRR* ** = 0.93 for NRR = 0.93 for NRR = 0.95 for
1981-86, and 1981-86, and 1981-86, and
th e re a f te r  0.9 th e re a f te r  0.95 th e re a f te r  1.00

M orta lity  For 1981-86, age-sex specific  annual ra te s  of decline during 1971-81
w ere applied to  1981 m o rta lity  ra te s  (apart from m ales aged 15-29, 
w here 1977-82 ra te s  of decline w ere applied).

For 1986-2001, age-sex specific  annual ra te s  of decline during 1961— 
81 w ere applied to  1986 m o rta lity  ra te s  (apart from m ales aged 15- 
29, w here half th e  fem ale ra te  of decline was applied).

For 2001-2011, the  ra te  of decline for 1986-2001 was halved.

O verseas 
m igration* * 
1981-86

25,000 annually 
to  NSW

35,000 annually 
to  NSW

45,000 annually 
to  NSW

O verseas 
m igration* * 
1986-2011

75.000 annually 
to  A ustralia;
30.000 to  NSW

100.000 annually 
to  A ustralia;
40.000 to  NSW

125.000 annually 
to  A ustralia;
59.000 to  NSW

In te rs ta te
m igration -4-
1981-86

Annual loss from 
NSW of 15,000

Annual loss from 
NSW of 15,000

Annual loss from 
NSW of 15,000

In te rs ta te
m igration-1-

Annual loss from 
NSW of 10,000

Annual loss from 
NSW of 7,500

Annual loss from 
NSW of 5,000

1986-2011

* NRR = ne t reproduction  ra te .

** A ge-sex d istribu tions based on 1978-82 perm anent and lon g -term  gain to  NSW.

+ A ge-sex d istribu tions based on trends of the m ost appropria te  period betw een  1966 
and 1981.

The population pro jections for Sydney also assum e th a t Sydney is likely to re ta in  its  
p resen t proportion of about 62% of th e  S ta te 's  population.

W ithin Sydney, the  p a tte rn  of population m ovem ents throughout the  1970s has been one 
of population decline in the  inner areas, w ith very high grow th in the  o u te r and 
peripheral areas. All local governm ent a reas in the  C en tra l Sydney, Inner W est and 
Southern Sydney subdivisions (except Sutherland) lost population betw een  1971 and 1981, 
w ith C en tra l Sydney losing 70,000. The population of the  W estern Sydney Subdivision 
grew by over 180,000 during th is period, and the  population of the  South-W estern 
Subdivision by over 80,000. H owever, betw een 1976 and 1981 th e  ra te  of decline in the 
inner areas decreased , although the  ou te r areas continued to  grow very  rapidly. During 
this period, W estern Sydney alone accom m odated 60% of Sydney's grow th.
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Table 1.9 Combination of assumptions

Com ponent
P ro jection

Low Medium High

F e rti lity Low Medium High

M ortality Single level Single level Single level

O verseas
m igration Low Medium High

In te rs ta te
m igration High Medium Low

Urban land requirements

The capacity  for urban developm ent of land in the  Sydney region has been exam ined by 
th e  D epartm en t of Environm ent and Planning in te rm s of the following existing or 
p o ten tia l constrain ts:

. Land com m itted  or required  for o ther purposes:

existing urban land and land already com m itted  for urban developm ent;

national parks and na tu re  reserves, S ta te  rec rea tio n  areas, S ta te  fo rests  and 
s ta tu to ry  environm ental p ro tec tio n  zones;

specia l-use areas or proposed special-use areas (e.g. u tility  corridors, w ater 
reservoirs, D efence serv ices land, possible airpo rt sites);

possible s ite s  for irriga tion  using recla im ed  w ater;

w ater ca tchm en t areas;

existing m ineral workings.

. Land a ffe c te d  by hazards:

land liab le to  flooding;

topographically  d ifficu lt land;

possible airpo rt s ites  and the areas a ffec ted  by airport noise;

. Land w ith valuable na tu ra l, scenic or cu ltu ra l resources:

land w ith geological resources (e.g. construction  m ateria ls, energy resources); 

ag ricu ltu ra l land ca tego rized  as 'prim e' or 'good'; 

p o ten tia l h e ritag e  or conservation areas.

Large areas of non-urbanized land in the  Sydney Region must be system atica lly  excluded 
from  consideration for urban developm ent on the basis of th e ir topographic unsuitab ility . 
H owever, o ther areas of non-urbanized land, such as those used for ag ricu ltu re  or for 
som e special purposes (e.g. D efence services land), are subject only to cu rren t planning
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or ow nership constra in ts  and may be developed for urban purposes in the fu tu re . Also, 
the  co n stra in ts  im posed a t possible second Sydney a irpo rt s ites  and th e ir environs will be 
rem oved on all bu t the  finally  se lec ted  site  once a decision has been taken  on site  
se lec tion . F igure 1.3 illu s tra te s  the constra in ts  to  urban developm ent in the  Sydney 
Region.

The e ffe c t on m etropolitan  planning decisions of the u n certa in ty  th a t has surrounded the 
se lec tion  of a second a irpo rt s ite  can be illu s tra ted  by to ta lling  the  am ount of land 
p o ten tia lly  a ffe c te d  by a irpo rt developm ent. In both  the  M ajor A irport N eeds of Sydney 
Study and the  Second Sydney A irport S ite Selection P rogram m e, four s ites  w ere 
investiga ted  in the  C um berland Plain: Scheyville, Londonderry, Badgerys C reek  and
Bringelly. For the  fo rm er study, the  a rea  of each s ite  was assum ed to  be approxim ately
5,000 ha, while in the  cu rren t study this has been reduced to approxim ately  1,800 ha. 
Thus, the  to ta l a rea  a ffe c te d  by the possibility  of acquisition ranges betw een 20,000 ha 
(200 km 2) for the Major A irport N eeds of Sydney Study and 7,200 ha (72 km 2) for the
cu rren t study. To these  areas can be added land w ithin th e  25 ANEF contours (within
which residen tia l developm ent is not recom m ended), which am ounts to some 2,500 ha for 
each s ite , or 100 km 2 for four s ite s. Some sites  are able to  accom m odate m ore than  one 
runw ay alignm ent, and th e re fo re  the to ta l of the  areas po ten tia lly  lo ca ted  w ithin the 
25 ANEF contours m ight am ount to  150 km 2.

Thus, w ith the  s ite  areas proposed in the  M ajor A irport N eeds of Sydney Study and in this 
cu rren t study, plus a reas po ten tia lly  lo ca ted  w ithin the  25 ANEF contours, a to ta l of 
som e 200-300 km 2 of land within the Cum berland P lain  is d irec tly  a ffe c te d  by the
u n certa in ty  associa ted  w ith location  of the  second airpo rt s ite . This is approxim ately
8-12%  of the  to ta l of all land within the C um berland Plain and some 20-25%  of the 
rem aining non-urban land.

The ra te  a t which th is rem aining undeveloped land will be taken  up for urban 
developm ent will depend upon Sydney's population grow th ra te s , in te rn a l m igration, 
household form ation  and density  of developm ent. The D epartm en t of Environm ent and 
Planning has es tim ated  th a t existing developed areas and areas su itab le  for urban 
developm ent could accom m odate about 4.7 million people, assuming:

. densities based on re la tiv e ly  stab le  population levels in inner areas 

. a stab le  population in existing ou ter areas

. a developm ent density  of ten  lo ts per gross residen tia l h ec ta re  in new areas.

Under the  high grow th p ro jec tion , a population level of 4.7 million would be reached  by 
2011. A t this tim e, li t t le  or no land would rem ain  available w ithin the  C um berland P lain  
for a irpo rt developm ent (other than a t the se lec ted  site , if th is is loca ted  w ithin the 
C um berland Plain).

The tim e a t which the  opportunity  will be forgone to  se lec t from  a range of a irpo rt s ites  
will depend upon the ra te  of grow th of the c ity . H owever, the tim e requ ired  in advance 
of urban developm ent to  undertake s tra teg ic  planning and to insta ll in fra s tru c tu re  is in 
the  order of ten  to  fif teen  years. O pportunities for p reserva tion  of developm ent options 
are  thus lost well before land is pu t to  urban use. Within the  D epartm en t of Environm ent 
and P lanning's fram ew ork for m etropo litan  planning:

. urban re lease  areas to  accom m odate land requ irem en ts to 1990 are com m itted ;

. m edium -term  developm ent areas to  provide land for requ irem en ts beyond the known 
re lease  areas are now proceeding through the process of public review ;

. s tra te g ic  planning options to accom m odate a population of up to  4.5 m illion are 
under ac tive  and continual review  w ithin governm ent.
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B efore the  18 Septem ber 1984 announcem ent of the two sh o rt-lis ted  s ite s  — Badgerys 
C reek  and W ilton — the  lack  of a decision on the location  of the  a irp o rt s ite  was 
seriously a ffec tin g  the  S ta te 's  urban developm ent program m e, p articu la rly  for the 
medium te rm . A reas iden tified  for urban developm ent a f te r  about 1990, for which a 
considerable am ount of investigation  and planning was being undertaken , w ere lim ited  to 
th e  land not a ffe c te d  by any fu tu re  a irpo rt options. This was closing off considera tion  of 
m any areas which m ay be m ore su itab le  for m edium -term  urban developm ent than those 
then  availab le for considera tion .

In addition, a lte rn a tiv e  m etropo litan  plans and s tra teg ie s  w ere having to be p repared  for 
each  of the a irpo rt options. In the con tex t of its  m etropo litan  expansion program m es, 
th e  S ta te  G overnm ent considers the need to rem ove the  u n certa in ty  associa ted  w ith the 
location  of a second a irp o rt s ite  to be pressing. The a lte rn a tiv e  is to  risk  the  loss of all 
p o te n tia l m etropo litan  locations for the proposed airpo rt site .

1.6 CONSEQUENCES OF NO ACTION, DEFERRAL OR ABANDONMENT

A choice m ade now to  take  no action , or to  d efer or to abandon the  se lec tion  and /or 
acquisition  of a s ite  for a second a irpo rt will have both sh o rt-te rm  and long-term  
consequences.

Short-term  consequences

The search  for a s ite  for a second airpo rt has been pursued by successive governm ents 
since the  mid 1940s (C hapter 3). In the th ree  most recen t stud ies undertaken  since 1971, 
som e n ine teen  locations have been studied in some d e ta il. The issue of a second airpo rt 
s ite  is a p e rs is ten t one and is unlikely to  disappear given no decision, d e fe rra l or 
abandonm ent of th e  s ite  se lec tion  process a t this tim e. The im m ediate  consequences of 
such decisions a re  likely to  be:

. re -in tro d u c tio n  of u n ce rta in ty  for the populations residen t in the  environs of all 
p o ten tia l second a irp o rt sites;

. continuing d ifficu lties  for the S ta te  G overnm ent in its  m etropo litan  planning 
program m e. Should the  C om m onw ealth un ila tera lly  decide not to  p roceed  w ith, or 
to  d efer or abandon reserva tion  of a s ite , the S ta te  G overnm ent may still be faced 
w ith its  own requ irem en t to  consider the actions th a t some fu tu re  C om m onw ealth 
G overnm ent may ta k e . The S ta te  has been unequivocal in its  view of the  need for a 
second m ajor a irp o rt s ite . The 1980 Sydney Region O utline P lan Review s ta te s  
(p.36):

The p resen t location  of the airpo rt (K ingsford-Sm ith) is inappropriate  for a c ity  
th e  size of Sydney: the s ite  is too sm all, expansion would adversely  a f fe c t the 
bay, the  port and the  surrounding com m unity, th ree  out of four approach paths 
to the  a irpo rt are  over dense urban developm ent giving rise  to  rea l concern  over 
sa fe ty , and the  road tra ff ic  to  serve the airpo rt is causing increasing congestion 
on th e  local road system . T here is no doubt th a t a m ajor a irp o rt loca ted  on a 
green  fields s ite  and connected to  inner Sydney by high standard  road and rail 
links is the  only solution to ca te rin g  for Sydney's fu tu re  a irp o rt needs;

. rem oval of a key a lte rn a tiv e  in planning for the  provision of av iation  serv ices in 
Sydney. The po litica l d ifficu lties  associa ted  with expanding existing a irpo rts  or 
siting  new ones have been am ply dem onstra ted  by the  experience in Sydney (and 
elsew here). In the even t of no decision, d efe rra l or abandonm ent of the cu rren t s ite  
se lec tio n  process, the  D epartm en t of A viation would re ta in  only one option for 
planning for the  provision of fu tu re  m ajor a irpo rt needs: K ingsford-Sm ith  A irport.
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T here are sign ificant costs associated  with each of the above consequences. These costs 
include the  tim e and e ffo rt of c itizens a t each po ten tia lly  a ffec ted  location  who may 
continue th e ir organized opposition to the siting of a second a irpo rt, no tw ithstanding no 
decision, d efe rra l or abandonm ent a t this tim e. The S ta te  G overnm ent would incur the 
costs of m aintaining several d iffe ren t s tra teg y  plans, each assuming a d iffe ren t possible 
a irpo rt location  (as has been done since the com pletion of the M ajor A irport Needs of 
Sydney Study).

Should air tra f f ic  grow strongly  in the  short te rm , the  search  for a second airport site  
would alm ost certa in ly  be re su rrec ted . This is because, in the face of strong air tra ff ic  
grow th, it would be un rea lis tic  and im prudent to p lace sole re liance  on the expansion of 
K ingsford-Sm ith  A irport as the  m eans of accom m odating this grow th as, firs t, it cannot 
be dem onstra ted  th a t expansion of K ingsford-Sm ith A irport is po litically  feasib le and, 
second, such an expansion would do no m ore than  defer the requ irem ent for additional 
capacity . The accum ulated  costs of successive s ite  se lec tion  studies to d a te  are already 
very high, and in cu rren t dollars exceed the  e s tim ated  cost of acquiring some of the ten  
s ite s  evaluated  in this study. F u rther s ite  se lec tion  studies in the  fu tu re  would add to 
the  s ign ifican t costs a lready  incurred.

Long-term  consequences

The long te rm  consequences of a choice made now in te rm s of no decision, d efe rra l or 
abandonm ent of acquisition of a s ite  for a second airport should be assessed in te rm s of 
likely governm ent and public opinion in ten  to fif teen  years ' tim e. This will depend on 
how tra f f ic  grows in the  in tervening  years.

If th e re  is high or m edian grow th in tra ff ic , having reserved  a s ite  now will be seen in 
re tro sp ec t as a good decision. Sim ilarly, if th e re  is very low or zero grow th, d efe rra l or 
abandonm ent of s ite  se lec tion  a t this tim e may be seen in re tro sp ec t as a good decision. 
H owever, the  consequences of not being quite righ t in re tro sp ec t — of having secured the 
s ite  p rem atu re ly  or of having failed  to do so when it  u ltim a te ly  proved to be required  — 
are not sym m etric  for e ith e r of the two choices. This is because the continued grow th of 
Sydney will inevitab ly  m ake a fu tu re  acquisition of a s ite  both m ore expensive and 
po litica lly  m ore d ifficu lt.

To extend this argum ent, if a s ite  w ere chosen now and fu tu re  grow th proved to be zero 
or to  follow the  D epartm en t's  low fo recast, the consequence would be neu tra l, as the 
C om m onw ealth G overnm ent, while having misjudged a t an earlie r tim e, would none the 
less e ith e r be le f t w ith an asset in the  form of 1,770 ha of land with possible urban 
developm ent po ten tia l (in the case of Badgerys C reek), or have incurred  minimal 
acquisition costs (in the case of Wilton).

Conversely, if a s ite  w ere not chosen, the consequence would be negative if the grow th 
followed the  D epartm en t's  high or m edian fo recasts  and Sydney w ere unable to  provide 
the  necessary  airpo rt capacity . The consequence would be neu tra l if th e re  w ere low 
grow th and a fu tu re  governm ent had eventually  to  acquire a s ite  a t a prem ium  price  or 
a t a g rea te r  d istance from  the city . However, it is to be noted th a t low grow th still 
im plies the  need for a second airpo rt eventually .

This com bination of choices, possible grow th outcom es, and consequences is shown in 
Table 1.10.

C onsiderable u n ce rta in ty  a tta ch e s  to  the  fo recasting  of air tra ff ic  grow th. H owever, a 
decision now to  abandon or defer selec tion  of a s ite  is m ore likely to  give rise  to 
negative  e ffe c ts  in the  long te rm . In the short te rm , deferra l or abandonm ent of site  
se lec tion  is m ost likely to  be followed a f te r  a short period by a resu rrec tion  of the 
search  for a s ite  for a second airpo rt, w ith the a tten d an t costs, controversy  and 
u n ce rta in ty  for the po ten tia lly  a ffec ted  populations.
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Table 1.10 Consequences of no action

A ction
O utcom e, assum ing grow th follows:

High fo recast M edian fo recast Low fo recast

S elect site Good decision: 
s ite  available to 
m eet dem and

Good decision: 
s ite  available to 
m eet dem and

N eu tra l decision: 
tem porary  s te r i liz 
ation  of s ite ; land 
put to a lte rn a tiv e  
use until required

No action Poor decision: 
congestion a t 
K ingsford-Sm ith 
A irport; s ite  a t 
higher cost and 
g rea te r  d istance 
subsequently 
se lec ted

Poor decision: 
congestion a t 
K ingsford-Sm ith 
A irport; s ite  a t 
higher cost or 
g rea te r  d istance 
subsequently 
se lec ted

N eu tra l decision: 
proposed s ite s  put 
to  higher p rio rity  
use; s ite  a t higher 
cost or g rea te r  
d istance subse
quently  se lec ted

1.7 Structure o f the remainder of Part A

In the  rem ainder of P a rt A:

. Chapter 2 discusses possible roles for the  second Sydney a irpo rt, based on the 
experience of second a irpo rts  elsew here;

. Chapter 3 describes th e  h isto ry  of a ttem p ts  to  se lec t a s ite  for a second Sydney 
a irpo rt and defines the  ten  s ites which are evaluated  in this repo rt;

. Chapter 4 describes the  m ethodology used to  se lec t a short list of s ite s  from  these  
ten  s ites and se ts  out the c r ite r ia  used in the  short-listing  process;

. Chapter 5 describes the  ch a ra c te ris tic s  of the  ten  s ite s  in re la tio n  to  the  s ite  
selec tion  c rite ria ;

. Chapter 6 com pares the  ten  s ites  and recom m ends a short list of two — Badgerys 
C reek  and W ilton — for the  more deta iled  environm ental evaluation p resen ted  in 
P a rts  B and C.
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CHAPTER 2

Role and Nature of a Second Airport

Introduction

This chap ter se ts  out a concept for a d istribu tion  of tra f f ic  betw een K ingsford-Sm ith 
A irport and a second Sydney a irpo rt th a t would accom m odate the  leg itim a te  
requ irem en ts  of existing airlines and users while securing the  long-term  ab ility  of Sydney 
to  provide for its  aviation tra f f ic . The developm ent of this concept has been based upon 
tw o principal considerations:

. the  role of second m etropolitan  a irpo rts  based on in tern a tio n a l experience w ith 
m u lti-a irp o rt system s;

. the  possible fu tu re  dem and, m arkets and s tru c tu re  of the air transpo rt industry 
serving A ustralia .

2.1 ROLE OF SECOND AIRPORTS 

Importance to major metropolitan regions

Second a irpo rts  perform  a v ita l function in the provision of a irpo rt capacity  in m ajor 
m etropo litan  regions. This is ind icated  by the  fa c t th a t many of the  la rgest m etropo litan  
sources of a ir tra f f ic  in developed countries Eire served by m u lti-a irpo rt system s. This 
p a tte rn  holds across a wide d iversity  of econom ic and regu la to ry  conditions, and may 
reasonably  be expected  to  hold for o ther c ities  as they develop into m ajor m etropo litan  
regions.

A key concept in this discussion is th a t of a m etropolitan  region being a 'source' of 
tra f f ic , w ith trav e lle rs  beginning a journey or 'orig inating ' from th e re . These orig inating 
passengers may be e ith e r local residen ts beginning a trip  or v isito rs resum ing th e ir  trav e l 
a f te r  a s tay  in the area ; passengers who pass through an a irpo rt when tran sfe rrin g  to  a 
connecting flight are considered as 'tra n s it ' ra th e r  than as originating passengers. The 
num ber of orig inating passengers from any region can be ca lcu la ted  by sub trac ting  the 
num ber of tran s it passengers from the  totcil num ber of em barking and disem barking 
passengers and dividing th is figure by two.

M ajor m etropolitan  sources of a ir tra ff ic  in the world are listed  in Table 2.1, ranked on 
the basis of the  num ber of orig inating passengers. As can be seen, the num ber of
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orig inating  passengers can d iffe r sign ifican tly  from  the to ta l num ber of passengers a t  an 
a irp o rt. A tlan ta , for exam ple, which is the  f if th  la rgest a irp o rt lis ted  in te rm s of the  
to ta l num ber of passengers, has a  considerably sm aller num ber of orig inating passengers. 
This is because A tla n ta  a c ts  as a m assive in terchange point for passengers in tra n s it 
betw een  connecting  fligh ts. A pproxim ately th ree -q u a rte rs  of the  passengers through 
A tla n ta  axe in tra n s it. Several o th e r m id -con tinen ta l a irpo rts  in the  U nited  S ta te s  a re  
sim ilar to  A tla n ta  in th is regard : C hicago, D allas—F o rt W orth and D enver, among
o th e rs . Around th e  P ac ific  basin, Singapore and Honolulu sim ilarly  function  as 
in terchange a irpo rts .

Table 2.1 Metropolitan regions ranked by number of originating passengers

M etropolitan  region

Millions

O riginating
tra ff ic*

of passengers (1983)

Toted
tra f f ic

New York 23 64
Los A ngeles 17 41
London 17 40
Tokyo 14 33
P aris 12.5 30
San F rancisco 12 30
Miami 11.5 25
Chicago 10 43
W ashington—B altim ore 9 .5 22
D allas—F o rt Worth 8 32
D enver 7 25
H ouston—G alveston 6 18
A tla n ta 5 38

T o ta l tra f f ic  minus tran sfe rs , divided by 2.

Source: B ritish  A irports A uthority  Annual R eport and A ccounts, 1983-84, pp.
109-110, and Kinhill S tearns.

In developed countries, m ost m etropo litan  regions now genera ting  8 m illion or more 
orig inating  passengers per annum have a second (and som etim es a  third) s ign ifican t 
a irp o rt. In this regard , a sign ifican t second a irpo rt is considered to  be one ca te rin g  for 
2 m illion or m ore passenger m ovem ents each y ear, which is com parable in passenger 
a c tiv ity  to  the size of A delaide or P e r th  a irpo rts . F ac ilitie s  th a t do not serve regu larly  
scheduled com m ercial fligh ts (such as genera l av iation  or m ilita ry  airfields) or th a t have 
few er them 2 m illion passengers per annum are  not viewed here  as sign ifican t second 
a irpo rts .

Operational contributions of second airports

Second a irpo rts  exist in the  world's m ajor m etropo litan  areas  because they  m ake v ita l 
con tribu tions to  the e ffe c tiv e , e ffic ien t perfo rm ance of the a irp o rt system . The genera l 
ru le is th a t the  secondary a irp o rt, by providing for the  needs of p a rticu la r  types of 
tra f f ic , m akes i t  possible to  o pera te  the p rim ary  a irp o rt w ith the maximum effic iency .

One way in which a second a irpo rt inc reases the  effic iency  of the a irp o rt system  is by 
providing a m eans by which tra ff ic  using d iffe re n t types of a irc ra f t can be sep a ra ted . 
The cap ac ity  of any a irp o rt is sensitive to  the mix of d iffe re n t kinds of a irc ra f t:  a
runw ay serving a varie ty  of large and sm all a irc ra f t can handle few er operations per hour 
than  a runw ay serving e ith e r large or sm all a irc ra f t.  This is because the separa tion
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betw een  a irc ra f t of d iffe re n t sizes m ust be g rea te r  because of d ifferences in airspeeds 
and the  danger to  sm all a irc ra f t of the wake turbulence caused by large a irc ra f t.

The experience a t W ashington (DC) N ational A irport illu s tra te s  the way in which 
secondary a irpo rts  can increase overall a irpo rt capacity . In th is case, the use of the 
secondary W ashington—D ulles In terna tiona l A irport has a dual e ffe c t: f irs t, i t  provides 
runways long enough for in te rco n tin en ta l a irc ra f t (which the  prim ary a irp o rt, 
W ashington—N ational, cannot serve) and, second, it c a te rs  for general av iation  and 
com m uter operations (handling 108,000 general av iation  and com m uter operations, 
57,000 in te rn a tio n a l freigh ts, and 3 m illion passengers in 1983). The consequent 
reduction  in the proportion of genera l av iation  and com m uter operations handled by 
W ashington—N ational has augm ented its  capacity  to  the point w here, in co n trast to its  
'sa tu ra ted ' level many years ago, the  num ber of operations which it now handles has 
increased .

A second a irpo rt also augm ents the  capacity  of a prim ary a irpo rt by ca tering  for peaks in 
tra f f ic , enabling the  prim ary a irpo rt to  o pera te  a t generally  higher levels, o ften  close to 
full u tiliza tio n , throughout the year. When the re  is only one fac ility  to  handle the 
tra f f ic , i t  m ust necessarily  be under-u tilized  a g rea t deal if it is sized to  handle the  
peak. Where th e re  are two fac ilitie s , one handling the  peak and the o ther the  base load, 
the  u tiliza tio n  of the  p rim ary  a irp o rt can becom e very  high. Indeed, th e  secondary 
a irp o rt m akes it possible for the p rim ary  a irpo rt to be fully u tilized  m ost of the tim e. 
This is the  s itua tion  th a t typ ically  prevails in m u lti-a irpo rt system s. P rim ary  a irpo rts , 
such as W ashington—N ational, London—H eathrow  and New York—L a G uardia, o p era te  a t 
m aximum cap ac ity  during m ost of the hours they are  open. M eanwhile, th e ir secondary 
a irp o rts , W ashington—D ulles, London—G atw ick and New York—New ark are typ ically  busy 
in peak periods or a t  peak hours, and re la tiv e ly  qu ie t a t o ther tim es.

It should be noted in this con tex t th a t it is never possible to com pletely  f la tte n  out the 
peaks in tra f f ic  for a m etropo litan  region, as these are  largely  genera ted  by reasons 
beyond an a irpo rt m anagem ent's con tro l. Seasonal peaks in holiday tra ff ic , for exam ple, 
a re  determ ined  by school holiday periods and the  season, while daily peaks in 
in te rn a tio n a l tra f f ic  depend on the requ irem en t to  leave or arrive in d iffe ren t tim e zones 
a t sensible hours and w ithin any curfew  lim ita tions. The am ount of flex ib ility  to 
reschedule tra f f ic  from peak to  o ff-peak  periods is thus lim ited .

Social contributions of second airports

Second a irpo rts  provide an e ffec tiv e  m eans of d istancing some significant sources of 
noise from heavily  populated  areas w ithout access penalties  for air trav e lle rs  as a whole. 
Second a irpo rts  can do this by ca tering  for the range of av iation  ac tiv itie s  th a t do not 
involve com m ercial tra f f ic  (for exam ple, tra in ing  flights and m ain tenance activ ities) and 
by providing capacity  for tra f f ic  th a t has good reason to opera te  beyond curfew  hours 
(for exam ple, air cargo and express parce l tra ffic ) .

The second a irpo rt for P aris , P a ris—de G aulle, fu lfils such a ro le. In co n trast to  P a ris— 
O rly, it is s itu a ted  outside the  built-up areas and serves as the principal cargo cen tre  and 
m ain tenance base for the P aris  region. San F rancisco—Oakland and Los A ngeles— 
O ntario  are  sim ilarly  im portan t cen tre s  for express cargo for the ir regions.

Second a irp o rts  also inheren tly  s tim u la te  com petition  in the air transpo rt system  of a 
m etropo litan  region: the second a irp o rt b reaks the  monopoly on com m ercial air serv ices
previously held by the  single a irpo rt fac ility , and can provide opportunities for the 
developm ent of innovative serv ices d irec ted  tow ards m arket segm ents no t previously 
well c a te red  for. Table 2.2 lists  exam ples of such innovative serv ices associated  w ith 
second a irpo rts .

Innovative operato rs  seeking to  estab lish  them selves are a t tra c te d  to second a irpo rts  for 
several reasons. A prim e consideration is th a t, by being a t a much sm aller, less cen tra l
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fac ility , they  d istance them selves from the  a tten tio n  and dom inance of the  estab lished  
ca rr ie rs , and thus have a good chance of using the best fac ilitie s  and te rm inal locations, 
as well as avoiding, to  some ex ten t, com petitive  re ta lia tio n  from  the  m ore pow erful, 
estab lished  com panies. A dditionally, th e re  is necessarily  less congestion and associa ted  
costs a t a second a irpo rt.

Table 2.2 Some innovative airlines associated with second airports

M etropolitan
region

Secondary
airports Innovative serv ices

New York N ew ark People Express 
F edera l Express 
World Airways

Los A ngeles O ntario U nited  P a rce l Service
Burbank P ac ific  Southw est 

A ir C alifo rn ia

London G atw ick B ritish C aledonia
Luton Tour operato rs

San F rancisco Sam Jose P ac ific  Southw est
Oakland World Airways 

F edera l Express

Chicago Midway Midway A irlines 
A ir One

W ashington B altim ore World Airways

D allas Love Field Southw est A irlines 
Muse Air

H ouston Hobby Southw est A irlines 
Muse Air

A nother fac to r  favouring innovative serv ices a t second a irpo rts  is th a t the  a irp o rt 
au th o rities  will o ften  go to  considerable e ffo r t to assist the innovative opera to rs  in 
prom oting th e ir  serv ices, and th e re fo re  the  second a irpo rt itse lf . Services th a t may 
o ften  be seen as som ething of a nuisance a t the m ajor a irpo rt may be viewed as desirab le 
a t th e  second a irp o rt. This has been the experience in B rita in  and the U nited  S ta te s , 
w here the national au th o rities  have p e rm itted  innovative serv ices: the B ritish  A irports
A uthority , for exam ple, has been ac tive  in a ttra c tin g  new serv ices to  London—G atw ick 
th a t it does not want to accom m odate a t London—H eathrow .

A second m ajor a irp o rt is thus not typically  a duplication (or a splitting) of a p rim ary  
a irpo rt and its  functions, bu t a sign ificant con tribu to r to the ra tio n a liza tio n  and e ffic ien t 
operation  of a regional a ir tra f f ic  system .

2.2 SIZE OF A SECOND AIRPORT

A lthough each  a irpo rt in a m u lti-a irp o rt system  will be a focus for a specia lized  se t of 
serv ices, th e re  will be a dom inant a irp o rt in every  system . This p rim ary  a irp o rt will 
a t t r a c t  m any m ore passengers, generally  anyw here from  two tim es to  five tim es more
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than  the second a irp o rt. Experience has shown th a t the second a irpo rts  are sm allest in 
th e ir  level of passenger ac tiv ity  in those regions th a t g en era te  the  few est orig inating 
passengers. This is because tra f f ic  d is tribu tes  to secondary s ite s  in proportion to the 
congestion a t the dom inant a irp o rt, and th e re fo re  the busier the principal fac ility  the 
la rg e r the share a t the sm aller a irp o rt. The expec ta tion  th a t tra ff ic  can be evenly 
d istribu ted  betw een tw o a irpo rts  in the sam e system  is no t borne out by the experience 
in existing m u lti-a irp o rt system s. Table 2.3 illu s tra te s  this situa tion .

Table 2.3 R elative sizes of airports in a multi-airport system  (1983)

M etropolitan  region ranked 
in order of num ber of 
orig inating  passengers

Major airports  
serving region

R atio  of a ir tra ff ic  
among airpo rts

New York 3 (Kennedy: La Guardia: 
Newark) 100 : 67 : 62

Los A ngeles 3 (International: Burbank: 
O ntario) 100 : 10 : 7

London 3 (Heathrow: G atw ick: Luton) 100 : 46 : 6

Tokyo 2 (Haneda: N arita) 100 : 42

P aris 2 (Orly: de Gaulle) 100 : 84

San F rancisco 3 (International: San Jose: 
Oakland) 100 : 14 : 10

Miami 2 (International: F ort 
Lauderdale) 100 : 30

W ashington 3 (N ational: B altim ore: Dulles) 100 : 31 : 21

M ontreal 2 (Dorval: Mirabel) 100 : 22

This s itua tion  of tra f f ic  concen tra tion  a t p rim ary a irpo rts  exists desp ite rep ea ted  e ffo rts  
by m any governm ents to  d is trib u te  tra ff ic  more evenly. The m inim ization of costs — in 
te rm s of the  environm ent, a ir tra f f ic  congestion, and access — have been the principal 
governm ental ob jectives in trying to  red is trib u te  th is tra ff ic . Thus, in an a tte m p t to 
reduce the environm ental costs (represen ted  by noise) to  a irpo rt neighbours, the U nited 
S ta te s  F edera l A viation A dm inistration  has a ttem p ted  to  sh ift tra ff ic  from  the cen tra lly  
lo ca ted  W ashington—N ational A irport. S im ilarly, in order to  am elio ra te  the  problem s of 
congestion incurred  by airlines, bo th  the  P o rt A uthority  of New York and New Je rsey  and 
th e  B ritish  A irport A uthority  have been try ing to  sh ift tra f f ic  from the  m ost congested  
a irpo rts  a t New York and London. T here have also been sustained e ffo rts  in P aris  and 
San F rancisco  to  sh ift tra ff ic  to  a irpo rts  th a t are m ore accessib le to  the population of 
the  region, in order to  a llev ia te  the costs of access incurred by the  trav e lle rs  
them selves.

H owever, these  a tte m p ts  have generally  not m et the ir planners' expec ta tions. In 
W ashington, for exam ple, it was expected  th a t 50% of all passengers for the c ity  would 
pass through the  new W ashington—D ulles In terna tiona l te rm inal by 1967, five years a f te r  
its  opening. H owever, m ore than tw enty  years a f te r  its  opening it has 10% of the to ta l 
tra f f ic  of the two a irpo rts . W ashington—N ational, located  close to the city  cen tre  and 
w ith  flight paths over some of the m ost sensitive residen tia l a reas in the U nited S ta tes , 
is busier them ever. S im ilarly, e ffo rts  to induce g rea te r tra ff ic  to  the convenient San 
F rancisco—Oakland a irpo rt have failed , and th is fac ility  now rece ives only a q u a rte r of 
th e  m arket share it was supposed to a tta in  a decade ago. In P aris , tra ff ic  a t the new 
a irp o rt, P a ris—de G aulle, is no t y e t a t the planned level and it is s till c learly  the 
secondary a irpo rt in the  region.
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The d istribu tion  of tra f f ic  betw een a irpo rts  resu lts  from a pow erful in te rac tio n  betw een 
the  needs of the  airlines and th e ir passengers. The process of con cen tra tio n  a t p rim ary  
a irp o rts  is s tim u la ted  by the  passengers, an im portan t fac to r because th e ir p re fe ren ces  
are  e ffec tiv e ly  beyond a governm ent's con tro l. The m ajority  of trav e lle rs  c o n ce n tra te  a t 
th e  a irp o rt w ith the best serv ices and the g re a te s t possib ilities for making flight 
connections. The airlines must follow, as they could not affo rd  to  continue to  o ffe r 
serv ices a t a secondary a irpo rt th a t w ere out of proportion to the  dem and th e re , even if 
subsidized or subject to  regu la to ry  constra in ts . U ltim ate ly , th e re fo re , m ost of the 
airline serv ices tend  to  cen tre  upon the  busier a irp o rt, rein forc ing  the  passengers' desires 
to  be th e re . T ra ffic  concen tra tion  is thus the inevitable re su lt, and planned allocations 
of tra f f ic  which have not recognized  th is tendency tow ards concen tra tion  of tra f f ic  have 
not been successful.

2.3 TRAFFIC SPECIALIZATION

In a m u lti-a irp o rt system , a irpo rts  will tend to specialize around p a rticu la r functions, 
w ith each  a irpo rt typ ically  having a quite  d is tinc t se t of c h a ra c te ris tic s  and serv ices. 
Table 2.4 illu s tra te s  some exam ples.

Table 2.4 Specializations of airports in multi-airport system s

M etropolitan
region

A irports listed  
by size Specia lities

New York Kennedy T ranscon tinen ta l, bulk cargo
L a G uardia Medium, short haul
N ew ark Cheap fa res, express cargo

Los A ngeles In terna tiona l D om estic, in tern a tio n a l business
O ntario C alifo rn ia , express cargo
Burbank C alifo rn ia

London H eathrow D om estic, in te rn a tio n a l business
G atw ick Southern tra ff ic
Luton C harters

Tokyo H aneda D om estic
N arita In terna tiona l

P aris Orly Southern, cheap fares
de Gaulle N orthern  and E ast/W est tra ff ic

M iami Dade Business, in terna tional
F o rt Lauderdale Holiday

San F rancisco In terna tiona l Business, in tern a tio n a l
San Jose C alifo rn ia , com m uter
Oakland Cheap fares

W ashington N ational Short haul, business
B altim ore Long haul, cheap fares
Dulles Long haul

D allas D allas—F o rt Worth In terchange operation
Love F ield Short haul

Houston In terna tiona l In terchange operation
Hobby Short haul
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The popular notion is th a t a irpo rts  tend to  specia lize in e ith e r 'in te rn a tio n a l' or 
'dom estic ' tra f f ic . This was the  case in the  Major A irport Needs of Sydney Study 
proposals for a second Sydney a irp o rt, where the options w ere seen as being to  p lace all 
in te rn a tio n a l tra ff ic  a t the second a irpo rt and m ost dom estic tra f f ic  a t K ingsford-Sm ith 
A irport, or vice versa. E lsew here, this im age is re in forced  by the nam es th a t have been 
applied to  p a rticu la r a irpo rts . H owever, desp ite  th e ir nam es, Los A ngeles and San 
F rancisco  In tern a tio n a l a irpo rts  prim arily  serve dom estic tra f f ic . In the San F rancisco  
region, Oakland also has a high proportion of in terna tional tra ff ic . Sim ilarly, in the 
W ashington area , although W ashington—D ulles is the 'in terna tional' a irpo rt, such services 
are  also provided a t  bo th  B altim ore and the  cen tra lly  loca ted  W ashington—N ational 
A irport via connections through o ther a irports.

The m ost com mon specia liza tion  betw een  a irpo rts  is betw een 'business' trav e l on 
the  one hand and 'cheap fare ' and o ther special m arkets on the o ther. The 'business' 
a irpo rt is o ften  the  la rger a irpo rt and typ ically  provides the serv ices required  by those 
travelling  on business: high frequency of serv ice , easy connections, and a broad range of 
destina tions. The cheap fare  and innovative serv ices lo ca te  by p re fe ren ce  a t uncon
gested  and th e re fo re  less expensive s ites, as such savings assist them  in providing the ir 
se rv ice s.

The business a irpo rt is generally  the  older, established fac ility . Business serv ices are 
m ost easily  provided from this s ite  because it s ta r ts  w ith an estab lished  netw ork  of 
rou tes  and is endowed w ith m ajor investm ents in term inals which tie  the existing airlines 
to  th a t s ite . The cheap fare  a irpo rt typ ically  evolves around c h a rte r  and sim ilar 
serv ices, whose opera to rs, lacking m ajor investm ents a t the established a irp o rt, fee l free 
to  lo ca te  a t a secondary a irp o rt.

The specia liza tion  of a irpo rts  around p a rticu la r serv ices is an extension of the tendency 
tow ards con cen tra tio n . In th is case , sim ilar kinds of serv ices congregate  to g e th er, 
propelled  by th e ir  c lien ts ' desires for in tensive operations in one p lace . Such a situa tion  
has its  co u n te rp art in the concen tra tion  of specia lized  services found in d is tinc t d is tr ic ts  
w ithin a  c ity  (for exam ple, the  clustering  of d epartm en t s to res  in shopping cen tres).

E xam ination of in te rn a tio n a l experience as far as tra f f ic  specia liza tion  in a m u lti-a irp o rt 
system  is concerned th e re fo re  leads to the following conclusions:

. It is im possible, over any appreciab le period, to  impose a d istribu tion  p a tte rn  th a t is 
not econom ically  and socially  accep tab le  to  the airlines and a ir trav e lle rs .

. Business o rien ted  passengers and airlines n a tu ra lly  coalesce around a single m ajor 
fac ility .

. This m ajor, business o rien ted  a irpo rt will dom inate the o ther a irpo rts  in the region 
in te rm s of passenger tra f f ic , and to  a lesser ex ten t also in te rm s of airline 
operations.

. Secondary a irpo rts  will c a te r  to tra f f ic  th a t does not requ ire  the convenience of the 
frequen t fligh ts provided a t the  m ajor a irpo rt and th a t concurren tly  may wish to 
reduce expenses by operating  in an uncongested environm ent. This tra f f ic  in large 
p a r t tends to  be holiday tra ff ic .

. Secondary a irp o rts  becom e sizeable en terp rises , ca tering  to  a t least 2 million 
passengers per annum , when the  orig inating tra f f ic  in the  m etropo litan  region 
reaches  about 8 m illion passengers per annum.
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2.4 DISTRIBUTION OF TRAFFIC BETWEEN TWO MAJOR AIRPORTS IN THE 
SYDNEY REGION

The p ro jec ted  d istribu tion  of a ir tra f f ic  w ithin the Sydney Region re s ts  upon the  
following assum ptions:

. K ingsford-Sm ith A irport will be m ain tained  a t le ast a t its  p resen t level of runway 
cap ac ity .

. The second Sydney a irp o rt will be accessib le by car or bus w ithin one to tw o hours 
from  anyw here in th e  Sydney region.

. The second Sydney a irp o rt will be built to  accom m odate long-d istance in te rn a tio n a l 
a irc ra f t .  (This presupposes su ffic ien t runw ay length , custom s and im m igration  
fac ilitie s , bu t not necessarily  full rep a ir or ca tering  fac ilitie s  such as cu rren tly  exist 
a t  K ingsford-Sm ith A irport.)

I t  is also assum ed th a t prudent planning m ust accep t the  possibility , although not the 
ce rta in ty , th a t grow th in a ir tra f f ic  in the  Sydney Region could be as strong  as ind icated  
by the  D epartm en t of A viation 's high fo recas t (C hapter 1). Much of the  grow th under 
th is fo recast would necessarily  have been based on the  developm ent of a m ass, consum er 
o rien ted  m ark e t, p rincipally  consisting of le isure and holiday trav e l, which may be served 
in p a r t  by specia lized  serv ices provided by c h a rte r  airlines or ch a rte r-lik e  subsidiaries of 
estab lished  airlines.

As a coro llary , such high levels of a ir tra f f ic  could also imply th a t the  s tru c tu re  of the 
a ir tran sp o rt industry  may be d iffe re n t from w hat it is today , and th e re fo re  the  
e s tim a ted  d istribu tion  of tra f f ic  to a second Sydney a irpo rt needs to  envisage the 
possibility  of a  la rger se t of serv ices and com panies than now ex ist.

Nature of the distribution

The m ost plausible fu tu re  for K ingsford-Sm ith A irport is th a t it  will rem ain  the 
dom inant, business o rien ted  a irp o rt providing much the sam e serv ices as it does today. 
This a irp o rt will always be much m ore a t tra c tiv e  to  the business person travelling  for 
only one or tw o days and w anting easy access betw een the  a irp o rt and the c ity  c e n tre . 
These passengers will be both  able and p repared  to  pay a prem ium  in order to  use 
K ingsford-Sm ith A irport. As discussed in C hap ter 1, in conditions of congestion, a irlines 
would respond by charging higher fa res  for trav e l to  K ingsford-Sm ith A irport e ith er 
exp licitly  or by the sim ple device of lim iting the  num ber of econom y and discount sea ts  
available on a irc ra f t serving it. H oliday and o ther passengers m ore in te re s ted  in cheap 
fares than in access to  the c ity  cen tre  would correspondingly find g re a te r  opportun ities 
a t  the  second Sydney a irp o rt. This p a tte rn  of concen tra tion  of business tra f f ic  a t the 
m ore c en tra l, estab lished  a irp o rt is the one th a t has repea ted ly  em erged  elsew here: for 
exam ple a t W ashington, Miami and San F rancisco , which are  com parable in size to  
Sydney, as well as a t London.

It may also be presum ed th a t K ingsford-Sm ith A irport would continue to  be the  focus for 
much of the  ex tensive netw ork of in tra s ta te  com m uter tra f f ic . These passengers are  
also largely  travelling  on business and in te re s ted  in making connections w ith in te rs ta te  
and in terna tional fligh ts. Once again, th is is sim ilar to  p a tte rn s  elsew here: even a t the  
busiest a irpo rts  in the  world, such as New York—Kennedy and C hicago—O 'H are, th e re  is 
in tense ac tiv ity  by com m uter airw ays serving the business m arke t.

F u rth e r, it could be expected  th a t the  estab lished  m ajor a irlines — Q antas, TAA and 
A n se tt — w ill all re ta in  K ingsford-Sm ith A irport as th e ir p rincipal a irp o rt in th e  Sydney 
Region. T here are  two reasons for th is. The f irs t is th a t each has substan tia l 
investm ents in fac ilitie s  th e re , although as these te rm inals, hangars and workshops 
even tually  becom e obsolete or inadequate th is reason loses much of its  fo rce  over the
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long te rm . H ow ever, the  second and m ore fundam ental reason is th a t the a lte rn a tiv e  
option for these airlines of re locating  to  a second a irp o rt is no t rea lis tic  in the  face  of 
th e ir  estab lished  m arke ts  and com petitive  relationships.

A d istribu tion  th a t envisages all in terna tional tra ff ic  co n cen tra ted  a t a second Sydney 
a irp o rt is not a  viable a lte rn a tiv e  in the A ustralian  con tex t. While in tern a tio n a l a irlines 
m ight be persuaded to  re lo c a te  to  a m ore d is tan t a irp o rt, passengers could not be 
coerced  to follow su it when they had the possibility  of organizing th e ir  in terna tional 
trav e l through the  m ore cen tra l a irp o rt. A lert trav e lle rs  and the ir trav e l agents would 
soon discover th a t flights to Europe or A sia could be arranged  via a dom estic flight to 
P e r th , Darwin or Brisbane, for exam ple, where they  could tran sfe r  to  an in terna tional 
fligh t. P assengers bound for the  U nited  S ta te s  or the  P ac ific  could sim ilarly  rou te  the ir 
trav e l through M elbourne or Brisbane. D om estic a irlines would p ro fit from this 
opportunity  to  obtain  a sign ificant share of w hat is now in terna tional tra f f ic . In ways 
such as th is, a policy of placing all the  in terna tional tra ff ic  a t a second Sydney a irpo rt 
would inevitab ly  be subverted .

Such a subversion of o ffic ia l policy has occurred  a t M ontreal and W ashington, where 
large a irpo rts  w ere planned as focal points for in tern a tio n a l tra f f ic . While the s tance  of 
these  in tern a tio n a l a irpo rts  serving as the gatew ay to  the c ity  s till rem ains, the  rea lity  is 
now o therw ise. W ashington N ational A irport, which is com parable in location  to  
K ingsford-Sm ith A irport (although m ore lim ited , as it is unable to  handle in te r
con tin en ta l a irc ra f t) , processes many m ore flights to  London than the  m ore rem o te  
D ulles In tern a tio n a l A irport. This is achieved by the  sim ple expedient of a irlines 
e ffec tin g  connections a t in te rm ed ia te  c ities  such as New York. Sim ilarly, European and 
N orth  A m erican passengers to Sao Paulo routinely  avoid its  d is tan t in terna tional a irpo rt 
by firs t landing in Rio de Janeiro  and connecting w ith in te rs ta te  flights to  Sao Paulo 's 
convenient downtown a irp o rt. In tern a tio n a l trav e lle rs  to and from Sydney could be 
expected  to  adopt sim ilar s tra teg ies .

A lte rn a tiv es  involving the division of in te rs ta te  tra f f ic  evenly betw een K ingsford-Sm ith 
A irport and a second Sydney a irp o rt would fail on sim ilar grounds. While s tringen t 
regu la tion  m ight conceivably fo rce  airlines to  split th e ir operations for a  period, such 
regu la tions could no t fo rce the  passengers to  follow su it. Passengers would 
p re fe ren tia lly  use the  m ore convenient K ingsford-Sm ith A irport and put g rea t p ressure 
on the airlines to  provide fu ller serv ices th e re . Experience elsew here ind icates th a t, in a 
dem ocra tica lly  responsive society , these  pressures axe eventually  accom m odated and the 
tra f f ic  allow ed to  co n ce n tra te  w here it  w ill. This was the  experience a t P aris , in 
p a rticu la r, w here the  F rench  G overnm ent a ttem p ted  to divide the P a ris—London tra ff ic  
evenly betw een  the tw o P aris  a irpo rts . The policy was cancelled  w ithin only two years 
of its  im plem entation .

Specialization of a second Sydney airport

The essen tia l ro le  of a  second Sydney a irpo rt would be to  provide the additional runway 
cap ac ity  th a t would enable Sydney to  deal w ith  fu tu re  dem and for m ass air 
tran sp o rta tio n  and grow th in air fre igh t and general av iation . The c rea tio n  of such 
additional cap ac ity  would benefit the en tire  air transpo rt system  and hence all trav e lle rs  
to  and from  Sydney. W ithout the  fac ility  to quickly develop additional runw ay capacity , 
it would be ex trem ely  d ifficu lt to  provide adequate  serv ice when it was required .

H ow ever, given th a t all trav e lle rs  would b enefit from  the  additional capacity , 
considera tion  needs to  be given to  who m ight use the fac ility . Since a second Sydney 
a irp o rt would necessarily  be more d istan t from the  city  cen tre , and thus less a t tra c tiv e  
to  business users, it is econom ically  ra tio n a l for business trav e lle rs  to  use it as l i t t le  as 
possible, and for it to be patron ized  by the  trav e lle rs  who would be least sensitive to the 
inconvenience of a m ore d is tan t s ite . These are  peak period le isure and holiday 
trav e lle rs . A plausible fu tu re  for a second Sydney a irpo rt would be to serve this peak 
period, le isure o rien ted  mass m arke t.
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This holiday m arke t is d is tinc t from the business trav e l m arket in many fundam ental 
re sp ec ts , each  of which m akes i t  reasonable for these types of holiday trav e lle rs  to use a 
second Sydney a irp o rt. P rox im ity  to  the  c ity  cen tre  is no t a  prim e concern , as 
orig inating  holiday passengers generally  trav e l to  the  a irp o rt from th e ir  hom es in the 
suburbs, a sign ifican t p roportion  of which may be as close in te rm s of trav e l tim e to  a 
second Sydney a irp o rt as they  a re  to  K ingsford-Sm ith A irport. Even w here access trip s  
are  longer, holiday trav e lle rs  em barking on a long trip  are in p ra c tic e  less sensitive to 
add itional trav e l tim e than  business people travelling  on day trip s  would be.

E xperience elsew here ind icates  th a t the  airlines serving th is m arket would be c h a rte r  or 
c h a rte r- ty p e  operato rs  o ffering  special schedules or flight program m es. These o pera to rs  
m ay be subsidiaries of business o rien ted  airlines, and as such could be sim ilar to  B ritish  
A ir Tours, A ir V acances or Air Condor which are  subsidiaries of B ritish  A irw ays, A ir 
F rance  and L ufthansa  respectively . T here may also be exp licit ch a rte rs  or even national 
a irlines specia liz ing  in p a rticu la r tou ris t destinations, for exam ple F iji or Bali. As a ru le , 
such cheap fa re  opera to rs  o ften  p re fe r  to  o pera te  out of uncongested  a irpo rts , to  avoid 
th e  ex tra  a ir and ground costs.

The m ajor cen tre s  for general av iation  ac tiv ity  in Sydney are  a t K ingsford-Sm ith and 
Bankstow n a irp o rts . H ow ever, the fu tu re  p rospect is for increasing co n stra in t on the 
grow th of general av ia tion  a t these a irpo rts . The p o ten tia l for the  expansion of o ther 
genera l av iation  aerodrom es a t  Cam den, H oxton P ark  and Schofields is also lim ited . In 
c ircu m stan ces  w here congestion a t K ingsford-Sm ith and Bankstow n a irpo rts  is high, the 
availab ility  of a  second a irp o rt is likely  to  resu lt in a red is tribu tion  of som e general 
av ia tion  ac tiv itie s  to  th is uncongested second a irp o rt. A c tiv ities  such as a ir cargo, 
which may be re s tr ic te d  by the  curfew  a t K ingsford-Sm ith, m ay also be a t t r a c te d  to  a 
second a irp o rt.

While in te rn a tio n a l experience shows th a t second a irpo rts  have typ ically  fu lfilled  the 
ro le of ca te rin g  to  the mass holiday m arke t and o ther specia lized  serv ices, u ltim a te ly  a 
second Sydney a irpo rt m ight develop a b roader role involving m ore business o rien ted  
tra f f ic  if th e  level of Sydney regional a ir tra f f ic  becam e su ffic ien tly  la rge . Such a 
s itu a tio n  has occurred  a t London's G atw ick A irport. H ow ever, th is d istribu tion  would 
alm ost ce rta in ly  not develop until some tim e well beyond the  nex t tw enty  years.

Size of a second Sydney airport

On the basic prem ise th a t the  runway cap ac ity  a t K ingsford-Sm ith A irport will no t be 
s ign ifican tly  en larged , it also follows th a t the num ber of a irc ra f t operations during any 
peak  hour will no t be much g re a te r  them a t p resen t. Although slight varia tions may arise 
from  changes in the proportion of various types of a irc ra f t using the  a irp o rt or from  the  
evolution of procedures, these  would not change the  overall maximum capacity  in te rm s 
of a irc ra f t operations per hour in any fundam ental way. On am annual basis, the  runw ay 
cap ac ity  of K ingsford-Sm ith A irport has been es tim ated  to  be 203,000 a irc ra f t  
m ovem ents. The to ta l  p o ten tia l passenger tra f f ic  a t  K ingsford-Sm ith A irport may 
th e re fo re  rise  to  11-12 m illion annual passenger m ovem ents.

In com parison w ith  the p ro jec ted  maximum level of tra ff ic  a t  K ingsford-Sm ith A irport of 
11-12 m illion annual passenger m ovem ents, th e  level of tra f f ic  a t a  second Sydney 
a irp o rt would probably in itia lly  be re la tiv e ly  low: possibly about 2 to  5 m illion annual 
passenger m ovem ents. H ow ever, in absolute te rm s this would be sign ifican t, as the 
low er end of th is range is equal to  the  cu rren t passenger tra f f ic  a t ,  for exam ple, 
A delaide or P e r th  a irpo rts . The d ifference  in the  re la tiv e  levels of tra f f ic  s tem s d irec tly  
from  the  ro le of a second a irp o rt in providing for the peaks, in te rm s of runw ay cap ac ity  
and a irc ra f t operations. A lthough it  would provide a substan tia l p roportion  of the 
runway capacity  required  in peak periods, these would only occur during a few hours of 
the  day. The im portance of a second a irpo rt to the  Sydney a rea  — in te rm s of providing 
th e  necessary  cap ac ity  for a irc ra f t when required  — would thus not be re f le c te d  in the 
overall in tensity  of use.
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T hese suggested re la tiv e  levels of tra ff ic  th a t could apply in itia lly  betw een K ingsford- 
Sm ith A irport and a second Sydney a irpo rt a re  sim ilar to  those a t o ther secondary 
a irpo rts: generally , such a irpo rts  have 10-20% of the to ta l tra f f ic  for the region in the ir 
f irs t years of operation . H owever, these figures depend substan tially  on the type of 
a irc ra f t  being used, the  runways available, the  re la tiv e  accessib ility  of the airpo rts  
w ithin the  p a rticu la r m etropolitan  region, and o ther fac to rs . S ignificantly  higher levels 
of tra f f ic  have been assum ed for the  purposes of evaluating  the  environm ental e ffe c ts  of 
th e  w orst case; the basis for these h igher levels is discussed in C hap ter 4.

2.5 TIMING AND LOCATION OF DEVELOPMENT OF A SECOND SYDNEY 
AIRPORT

D evelopm ent of a second a irpo rt could take  several years, and it would need to  be 
opened some tim e befo re  its  tra ff ic  could reach  a level a t which the  con tribu tion  of the 
second a irpo rt was no ticeab le . If a second airpo rt w ere to  be available when the  capacity  
of K ingsford-Sm ith A irport was exceeded, then , on the  basis of the D epartm en t of 
A viation 's fo recasts  of dem and and capacity , the  second a irpo rt would be required  for 
in itia l use betw een  1988 and the y ear 2000.

The tim ing of the grow th of tra ff ic  a t a second a irpo rt would depend to a degree on its  
location . The fu rth er a  second a irpo rt was lo ca ted  from the p o ten tia l passengers, the 
longer it would be befo re  the  users and the  airlines chose to  use th a t a irpo rt in p re fe ren ce  
to  the  congested  fac ilitie s  a t K ingsford-Sm ith A irport. It thus follows th a t a closer s ite  
would be more e ffec tiv e  in providing early  re lie f  to the  problem s of congestion a t 
K ingsford-Sm ith A irport.

The rela tionship  betw een the ability  of a second airpo rt to a t t r a c t  tra ff ic  and its 
d is tance  from the population does not follow any s tr ic t ru le . On the one hand, it may be 
assum ed th a t the c lien te le  using a m ore d is tan t a irpo rt would be re la tiv e ly  insensitive to 
th e  d ifficu lty  of access, or a t le ast would be p repared  to  accep t this inconvenience in 
order to obtain  the  cheap fare  or special serv ices of the second a irpo rt. On the o ther 
hand, it is c e rta in  th a t, of tw o possible a irpo rt s ite s, the  one which is th ir ty  m inutes or 
m ore fu rth er away is bound to  be much less a t tra c tiv e .
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CHAPTER 3

Possible Site Locations

3.1 PREVIOUS STUDIES

C onsiderable work has been carried  out over alm ost 40 years in the  search  for a su itab le  
s ite  for a second m ajor a irpo rt for Sydney. This work has involved the  evaluation of a 
la rge  num ber of cand idate  locations, and the  subsequent re jec tio n  of many, befo re  the 
list of the ten  locations considered in this la te s t study has been able to be defined. The 
four major studies which preceded  this cu rren t study w ere:

. the R eport on the  D evelopm ent of an In terna tiona l A irport a t Sydney (1946)

. the  M ajor A irport R equirem ents for Sydney Study (1969-70)

. th e  B enefit/C ost Study of A lte rna tive  A irport Proposals for Sydney (1971-74)

. the Major A irport N eeds of Sydney Study (1977-79).

The second airpo rt locations, s ites or zones re fe rred  to in the following sections are 
shown in F igure 3.1.

3.2 REPORT ON THE DEVELOPMENT OF AN INTERNATIONAL AIRPORT AT 
SYDNEY (1946)

In the  1940s, K ingsford-Sm ith A irport cam e under considerable pressures for expansion, 
and several acquisitions of land surrounding the  airpo rt w ere m ade. Studies w ere also 
com m enced in 1946 to  determ ine the  best location  a t which to  develop a modern 
in tern a tio n al a irpo rt for Sydney.

T hree s ite s  w ere under consideration: Tow ra Poin t, and the  two existing a irpo rts  a t
Bankstown and M ascot. The disadvantages of expanding Bankstown aerodrom e w ere 
many. Tow ra Point, a f la t sandy a rea  surrounded by shallows on the  southern  side of 
Botany Bay, had m ore advantages than Bankstown but was not w ithout its  problem s. The 
M ascot s ite , on the  o ther hand, had the decided advantage of being an estab lished  
aerodrom e close to the  c ity  cen tre . The Tow ra Point s ite  was not re je c ted , how ever, and 
was viewed as a good site  for Sydney's fu tu re  second a irpo rt, notw ithstanding  w hat was 
then considered its  re la tiv e  inaccessib ility  and the  environm ental d ifficu lties  foreseen 
w ith s ite  developm ent.

From  1946 to  1968, th e re  were extensive negotiations betw een the  Com m onw ealth, S ta te  
and local governm ents over the Tow ra Point s ite , with the resu lt th a t this s ite  was 
included for possible airport developm ent in the  1969 Sydney Region O utline Plan.
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H ow ever, in 1969, the  C om m onw ealth G overnm ent decided th a t the  environm ental 
d ifficu lties  involved in developing the  long discussed Tow ra Point s ite  as a second Sydney 
a irp o rt w ere insurm ountable.

3.3 MAJOR AIRPORT REQUIREMENTS FOR SYDNEY STUDY (1969-70)

Following the  conclusion of the  lengthy period of investigation  and nego tia tion  over the  
Tow ra Po in t s ite , a C om m onw ealth In te rd ep artm en ta l C om m ittee  undertook the  Major 
A irport R equirem ents for Sydney Study. The m ajor conclusions and recom m endations of 
th is study w ere th a t:

. Sydney would need additional a irpo rt fac ilitie s  w ithin a few years;

. a second m ajor a irpo rt would be required , but its  tim ing would be dependent on 
developm ent a t K ingsford-Sm ith A irport;

. fu rth er investigations w ere required  in re la tio n  to:

fu tu re  developm ent a t K ingsford-Sm ith A irport 
the  se lec tion  of a second Sydney airpo rt s ite .

These recom m endations led to:

. th e  1970-71 review  of fu rth er developm ent a t K ingsford-Sm ith A irport;

. the  B en efit/C o st Study of A lte rn a tiv e  A irport Proposals for Sydney (1971-74).

3.4 BENEFIT/COST STUDY OF ALTERNATIVE AIRPORT PROPOSALS FOR 
SYDNEY (1971-74)

This study p repared  and evaluated  long, medium and short lists  of p o ten tia l s ite s  for a 
second Sydney a irp o rt. For the se lec tion  of an in itia l long list of s ite s , a map of the  
Sydney Region w ithin 104 km of the GPO was overlaid w ith a grid of squares, each w ith 9 
km sides, and each  square was then  exam ined for its  a irpo rt p o ten tia l. The figure of 104 
km was arrived  a t through a rough trad e -o ff  betw een d istance from  Sydney and the  cost 
of earthw orks: the  fu rth e r aw ay a s ite  lay, the  low er its  ju s tif ied  level of fill. It was
ca lcu la ted  th a t, beyond 104 km, access costs would render a 'p e rfe c t ' s ite  (i.e. one w ith 
no s ite  p rep ara tio n  cost) non-com petitive . The c r ite r ia  used for se lec tion  of the  long list 
from  the  grid of squares w ere the num ber of houses on and ad jacen t to  the s ite , the  
te rra in , and th e  flight c lea ran ce  su rfaces.

A num ber of offshore and sheltered  w ater a reas were exam ined as well as all the  land 
squares in th e  grid . C onsideration  was also given to possible locations which overlapped 
one or m ore ad jacen t squares. As a resu lt of this work, a long list of possible s ite s  was 
draw n up and designated  as L ist A. This contained  n in e ty -e ig h t s ites  on land and eight 
offshore sites.

In addition, two o ther lists  (B and C) w ere com piled by the  D epartm en t of A viation. 
L ist B was based on suggestions from the  C om m onw ealth and S ta te  governm ents, and 
L ist C on suggestions from  the  public. L ist B contained tw en ty -one  sites  on land and 
th ree  offshore sites; all of these , w ith the  exception  of B athu rst-O range , w ere also 
included in L ist A. The B athu rst-O range  site  was the subject of a sep a ra te  study and 
was elim inated  on the grounds of its  high access cost. It was concluded th a t the  
provision of sa tis fac to ry  access to Sydney from this site  would have required  the 
construction  of a 200 km /h railw ay incorporating over 60 km of tw o -tra c k  tunnel. L ist C 
contained  six teen  s ite s  on land in the Sydney region (all but one of which w ere included 
in L ist A), five offshore s ites  in the Sydney region (of which th ree  w ere included in 
L ist A), and five s ite s  outside the Sydney region. The eight s ite s  on L ist C th a t w ere not 
on L ist A w ere elim inated  for the  following reasons:
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. Albion Park  did not have adequate approach surfaces (even though it a lready  had a 
general av iation  airport);

. the two offshore s ite s  (one in Broken Bay and one off Wollongong) both  had too g rea t 
a depth  of w ater;

. the  five s ite s  outside the Sydney region — A lice Springs, Goulburn, M elbourne 
(Tullam arine), Moruya and N arrom ine — w ere too d istan t.

By this process of elim ination, L ist A th e re fo re  becam e the  final long list of s ite s  for 
fu rther consideration.

The purpose of medium listing  was to  reduce this long list of 106 s ite s  to a medium list 
of about tw enty  s ites  which would then  rece ive  m ore d e ta iled  evaluation  for 
sho rt-lis tin g .

As p a rt of the evaluation of these s ites  for the  m edium -listing , six varia tions of a irport 
layout w ere te s ted  and in some instances more than one layout type was applied to  a 
p a rticu la r s ite . This produced a to ta l of 147 s ite /lay o u t com binations. T h irty -six  of the  
s ites  w ere found to be capable of accom m odating two widely spaced para lle l runways 
and, of these, tw elve could accep t a four-runw ay layout consisting of two pairs of 
closely spaced para lle l runways.

Nine cost areas w ere identified . H owever, in the  firs t elim ination  s tag e  of 
m edium -listing , s ites  w ith layouts of the sam e type w ere ranked using crude cost 
es tim ates  for s ite  p reparation  and su rface  access. In the  second elim ination  s tage , the 
costs of noise d isturbance and land acquisition w ere included in addition to  those of s ite  
p repara tion  and access. The final e lim ination s tag e  involved consideration of additional 
in form ation  supplied by th e  NSW S ta te  Planning A uthority  and o thers. Much of this 
in form ation  re la ted  to  uncosted in tangible item s such as land use planning, flooding, 
e ffe c t on rec rea tio n  areas, airspace conflic t, and possible air tu rbulence.

As a resu lt of this m edium -listing process, th ir ty - th re e  s ite /lay o u ts  w ere se lec ted  a t 
f if teen  d iffe ren t sites. These m edium -listed  s ites  are  shown on F igure 3.1. 
Subsequently, an additional f if teen  s ite /lay o u ts  w ere included for s ite s  a lready  on the 
list, to provide cross-runw ay and th ree-runw ay  varian ts. The medium list th e re fo re  
contained fo rty -e ig h t s ite /lay o u ts  a t f if te en  d isc re te  sites.

The sh o rt-lis tin g  evaluation  was then  undertaken . F irs t, the  layout requiring the  le ast 
net cost was se lec ted  for each s ite . Second, th ree  s ites  w ere e lim inated  on 
environm ental grounds. Some revisions w ere then made to  the  basis of costing, 
sensitiv ity  te s ts  w ere carried  out, and the  rem aining s ite s  w ere reduced to nine by a 
process of pair-w ise com parisons. Four overlapping s ite /lay o u ts  w ere am algam ated  to 
produce two new s ite /lay o u ts . The resu lting  seven s ite s  w ere known as th e  'se lec t list'. 
The P rospect and G alston s ites  w ere elim inated  from this list, largely  on environm ental, 
planning and airspace grounds, leaving a short list of five sites. These were:

. Towra Point 

. Nelson 

. Long Point 

. M arsden Park 

. Bringelly.

For each of these  s ite s, the  layout w ith the  low est net cost proved to be a pair of closely 
spaced para lle l runways.

H owever, the  study recom m ended developm ent of a para lle l runw ay a t K ingsford-Sm ith  
A irport as the firs t s tep  in expanding Sydney's a irpo rt capacity , and no se lec tion  was 
m ade from the  short list of second airport s ites. This was because the  study was
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te rm in a ted  in M arch 1974 when the  C om m onw ealth G overnm ent decided th a t G alston 
should be the s ite  for a second airpo rt — a decision th a t was not im plem ented following 
strenuous public opposition and an unfavourable rep o rt by the D epartm en t of T ransport. 
C onsideration was also given to  a s ite  in the  C anberra—Goulburn area , but the persuasive 
e lem ent against se lec ting  this s ite  was the  associated  high cap ita l and user costs of 
trav e l to  and from  Sydney.

3.5 THE MAJOR AIRPORT NEEDS OF SYDNEY STUDY (1977-79)

In 1976, the Com m onw ealth and S ta te  governm ents agreed to a fu rth er evaluation of 
possible s ite s  as p a rt of a com prehensive review  of Sydney's fu tu re  airpo rt needs. The 
M ajor A irport Needs of Sydney Study was com m enced under the d irec tion  of a jo in t 
C om m onw ealth—S ta te  com m ittee . Among its  tasks, the  C om m ittee  was asked to 
recom m end a s ite  for a second a irpo rt. In February  1977 the  M ajor A irport Needs of 
Sydney C om m onw ealth—S ta te  C om m ittee  review ed the  B enefit/C ost Study of 
A lte rn a tiv e  A irport Proposals for Sydney and expressed sa tisfac tio n  w ith the 
m ethodology used and the  s ite s  se lec ted  in the  medium list. H owever, it noted th a t:

The se lec tion  of a short list by the  previous com m ittee  had involved w eighted 
judgem ents based on considerable econom ic analysis and lim ited  environm ental and 
planning inform ation. As some of the  s ites  previously p re fe rred  by inclusion in a 
short list w ere no longer so clearly  available and recognising the  need for broader 
based analysis, th e  C om m ittee  took the  previous medium list as the s ta rtin g  point in 
its  own s ite  selec tion  process.

The C om m ittee  also noted th a t:

Since 1973 when the  original medium list was com piled, th e re  has been considerable 
developm ent in the  v icin ity  of some sites. Because of these changes and the 
likelihood th a t fu rth er changes in s ite /lay o u ts  may becom e necessary  as the  study 
progresses, th e  C om m onw ealth—S ta te  C om m ittee  has concluded th a t for the  Major 
A irport Needs of Sydney Study it should work w ith zones in its  investigations ra th e r  
them specific  locations.

The following four zones w ere se lec ted  for consideration:

. northern : in the Scheyville—N elson—G alston area  

. no rth -w estern : in the Richm ond—Londonderry a rea  

. south-w estern : in the Badgerys C reek—Bringelly area  

. southern: w ithin the H olsworthy M ilitary  A rea.

These zones contained seven of the fifteen  sites from the  previous medium list. Those 
not included, and the main reasons for th e ir  exclusion, w ere as follows:

. Tow ra Point: lis ted  as a N ature R eserve in the  in terim  

. W attam olla: w ithin a national park

. D uffys F orest: ad jacent to a national park, and increased  urbanization  

. P rospect: increased  urbanization  

. M arsden Park: increased  urbanization  

. St Marys: increased  urbanization  

. Somersby: te rra in  and d istance from Sydney 

. Wyong: d istance from  Sydney.

In assessing the  su itab ility  of areas for consideration, the  Major A irport N eeds of Sydney 
C om m ittee  adopted m ore lim iting c r ite r ia  than those of the B enefit/C ost Study of 
A lte rna tive  A irport Proposals for Sydney. Where this study had included s ite s  capable 
of accom m odating no more than one or two runways, the  M ajor A irport Needs of Sydney 
C om m ittee  required  th a t any a rea  considered must be capable of accom m odating six
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runways: two pairs of widely spaced para lle ls  in the  prim ary d irec tion , plus a pair of 
closely spaced paralle ls  in the  cro ss-d irec tion . This requ irem en t was relaxed  in the  case 
of the  southern  zone, w here 'V' layouts w ere considered. The e ffe c t of this ruling was 
th a t eight s ite /lay o u ts , considerably la rger than  those of the  ea rlie r  study, w ere 
iden tified  w ithin the  M ajor A irport N eeds of Sydney Study zones. The size of these  s ite  
a reas was each approxim ately  5,000 ha (com pared to  the  1,440-1,770 ha now proposed for 
Wilton and Badgerys Creek).

A num ber of problem s associa ted  w ith the  southern  zone w ere iden tified  early  in the  
study and th is zone was quickly elim inated  from fu rth er consideration . These problem s 
re la te d  to s ite  costs, airspace conflic ts  and th e  d ifficu lty  of c learing  unexploded 
ordnance from th e  H olsworthy firing range.

A de ta iled  econom ic and environm ental analysis of the  rem aining six s ite /la y o u ts  for the  
rem aining four s ites  (Londonderry, Scheyville, Badgerys C reek  and Bringelly) cu lm inated  
in a s ite  ranking based on both econom ic and environm ental m erit. Two s ite s  w ere 
sh o rt-lis ted :

. Badgerys C reek  

. Scheyville.

In D ecem ber 1979, and prior to  com pletion of the  Major A irport N eeds of Sydney Study, 
th e  C om m onw ealth m em bers of the  C om m ittee  subm itted  th e ir recom m endations to the 
M inister for T ransport. A greem ent on these  recom m endations could not be reached  w ith 
th e  S ta te  m em bers of the  C om m ittee . H owever, the  principal recom m endations by the 
C om m onw ealth m em bers w ere as follows:

. A decision in principle should be taken  to  develop K ingsford-Sm ith A irport by 
constructing  a closely spaced para lle l runw ay and associa ted  fac ilitie s  east of the  
existing north -sou th  runw ay (R ecom m endation 2).

. As p a rt of the  review  of the  Sydney Region O utline P lan (which was being conducted 
a t th a t tim e), a contingent s ite  for a cu rfew -free  second m ajor a irp o rt, to g e th e r 
w ith p o ten tia l noise a ffe c te d  areas, should be p ro te c te d  through a t le ast re te n tio n  
of existing land use planning controls and w ith considera tion  being given to 
acquisition  in cases of hardship. Badgerys C reek  was the  p re fe rred  s ite , largely  on 
operational and environm ental grounds (R ecom m endation 6).

. A sep a ra te  s tra te g ic  planning study of general av iation  needs in th e  Sydney Region 
should be com m enced and should include consideration of th e  use of p a rt of the 
contingent s ite  for a second m ajor a irpo rt as one of the  options for a possible 
additional general av iation  aerodrom e (R ecom m endation 7).

T here w ere six o ther recom m endations concerning:

. tra f f ic  m anagem ent a t K ingsford-Sm ith A irport;

. m aster planning for K ingsford-Sm ith A irport;

. a irpo rt m anagem ent m easures which might enable airpo rt construction  to  be 
deferred ;

. contingency planning in the  event th a t no decision w ere taken  on a p re fe rred  m ajor 
a irpo rt developm ent m easure;

. availab ility  of repo rts  for public com m ent;

. the tim ing of fu rth er investigations arising from the  C om m onw ealth  m em bers' 
recom m endations.

72



Thus the  C om m onw ealth m em bers considered th a t developm ent of a second major 
a irpo rt could not be p re fe rred  to developing a closely spaced para lle l runway at 
K ingsford-Sm ith A irport. H owever, in the  event th a t a second airpo rt w ere eventually  
required , th e  Com m onw ealth m em bers believed th a t th e re  was a c lear p reference  for a 
developm ent a t the Badgerys C reek  site  over the o ther sh o rt-lis ted  s ite  a t Scheyville.

The reasons for the  M ajor A irport Needs of Sydney Study reducing the  possible s ites for a 
second m ajor a irpo rt to Scheyville and Badgerys C reek  w ere as follows:

. Southern zone: A irport developm ent in this zone would have serious environm ental 
e ffe c ts , higher cap ita l costs, and only lim ited  po ten tia l for expansion. The presence 
of unexploded ordnance would also have to  be overcom e.

. S ou th-w estern  zone: Badgerys C reek  was c learly  the p re fe rred  s ite  on econom ic, 
financial and environm ental grounds.

. N orth -w este rn  zone: Londonderry had significant econom ic and financial penalties 
and more serious adverse environm ental im pacts than e ith er Scheyville or Badgerys 
C reek.

The Major A irport N eeds of Sydney Study iden tified  the  following principal disadvantages 
of a 5,000 ha s ite  a t Scheyville when com pared w ith a 5,000 ha s ite  a t Badgerys Creek:

. The general incidence of fogs in the Scheyville a rea  is high, and may be 
unaccep tab le  for a m ajor a irpo rt because of the po ten tia l disruption to scheduled 
services.

. Long N eck Lagoon and o ther areas ad jacen t to  the Scheyville s ite  a t t r a c t  substan tial 
num bers of large birds such as pelicans and ibis and may th e re fo re  have to  be 
m odified to reduce a po ten tia lly  serious hazard  to  a irc ra f t m ovem ents.

. Tw ice as many dwellings would need to be acquired and dem olished a t the Scheyville 
s ite  as a t Badgerys C reek.

. A irport operations a t Scheyville would be incom patible w ith m ilitary  a irc ra f t 
m ovem ents a t the  nearby RAAF Richm ond Base. A m ilitary  runway would th e re fo re  
have to  be construc ted  a t Scheyville and some RAAF ac tiv itie s  would need to  be 
re loca ted .

. P it t  Town may be degraded as a functional h is to ric  a rea  due to  noise im pacts.

In turn, the following principal disadvantages of a 5,000 ha site  a t Badgerys C reek when 
com pared w ith a sim ilar sized site  a t Scheyville w ere identified:

. Several h is to ric  buildings would be destroyed.

. Several sc ien tific  insta lla tions would need to be re lo ca ted  (e.g. F leurs 
rad io te lescope, CSIRO anim al research  farm ).

. A la rge  brickw orks would probably need to  be re loca ted .

. C lay and coal resources may be ste rilized .

In 1982 the  then M inister for Aviation, Mr F ife , announced his governm ent's in ten tion  to 
co nstruc t a closely spaced paralle l runway and associated  fac ilitie s  at K ingsford-Sm ith 
A irport. H owever, in a policy s ta tem en t made prior to the 1983 F ederal E lection, the 
then Leader of the Opposition, Mr Hawke, announced th a t, if e lec ted  to o ffice , his 
governm ent would not proceed w ith Mr F ife 's proposal, but proceed instead  with the 
work necessary  to  se lec t a s ite  for a second m ajor a irport for Sydney.
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3.6 SECOND SYDNEY AIRPORT SITE SELECTION PROGRAMME (1983-85)

Five years have passed since the  M ajor A irport Needs of Sydney Study's 
recom m endations w ere published, and fu rther ru ral subdivision a t all the s ite s  has 
occurred  in the in terim . As the e ffe c ts  of this developm ent are not evenly d istribu ted , it 
is possible th a t the re la tiv e  rankings of the  s ites  by th e  Study may have been a lte red . It 
was th e re fo re  considered appropria te  th a t the  Second Sydney A irport S ite Selection 
Program m e should include a re-exam ination  of all cand idate  locations in the  Sydney 
Region. This exam ination covered an a rea  w ithin an 80 km radius from the  Sydney GPO. 
This a rea  was divided into the sam e grid of squares of 9 km sides th a t was used in 
previous studies, and the squares w ere given the  sam e designations as previously to 
fa c ilita te  com parison w ith earlie r work. Each grid square was sub jected  to  exam ination 
using maps of 1:25,000 scale .

The c r ite r ia  used for se lec tion  of possible airport locations w ere:

. Population: heavily  poulated  areas w ere elim inated , as w ere areas in which it was
not possible to avoid the  im position of sign ificant noise nuisance over populated  
areas.

. N ational parks: national parks w ere excluded from the  search  area .

. Topography: it was considered necessary  for a s ite  to be able to  accom m odate a
main runway of 4,250 m and a cross runw ay of 3,000 m approxim ately  a t right 
angles, w ith the  average longitudinal grad ien t not to  exceed 1%. C u t-and -fill was 
not to exceed 10 m except for sm all areas such as gully crossings.

. T erra in  c learance: an obstacle  lim ita tion  su rface  of 1.6% from each end of each
runw ay was p re fe rred , although w here this was not possible a 2% slope was 
considered accep tab le .

The resu lts  of this exam ination are shown in F igure 3.2. From th e  areas w ithin which 
possible sites ex isted , it was proposed to include all four s ites which w ere analysed in 
de ta il in the  Major A irport N eeds of Sydney Study — Scheyville, Londonderry, Badgerys 
C reek  and Bringelly. It was also proposed to  review  the  decision of th a t Study to 
e lim inate  the  southern  zone (the H olsworthy M ilitary  Area) from  contention , as the 
increased  urbanization  of the  a lte rn a tiv e  s ites m ight have im proved the  ranking of th is 
area .

In addition, five s ite s  which w ere strongly  prom oted in the press and by personal 
rep resen ta tio n  by various in te re s t groups w ere included in the  investigation . These w ere 
Somersby, D arkes F o rest, Wilton, Goulburn and W arnervale. A lthough all these  s ite s  had 
previously been exam ined and re jec ted , it was considered th a t th e  changes in the  
in tervening  years and the continuing public in te re s t made it desirab le th a t they  be 
review ed again.

A fu rth er consideration in the re in troduction  of s ites  discarded in earlie r stud ies was 
th a t th e  Second Sydney A irport S ite Selection P rogram m e was to  be conducted within 
the fram ew ork of the  Com m onw ealth Environm ent P ro tec tio n  (Im pact of Proposals) A ct 
1974 and the guidelines p repared  pursuant to th is A ct which require  th a t a lte rn a tiv e  s ites  
be considered.

To perm it an evaluation which took account of these  considerations, five ca tego ries  of 
a lte rn a tiv e  locations w ere iden tified , w ith which the  following rep resen ta tiv e  s ites  w ere 
associated :

. M ajor A irport N eeds of Sydney Badgerys C reek
Study short list: Scheyville
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See
Figure
5 .7

Sydney

See
Figure

See
Figure
5 .9 Figure 3.2

PRINCIPAL GROUNDS 
FOR ELIMINATION 
OF AREAS

Wollongdng

Cannot meet requirement for 2% 
approach surface

Excessive earthworks required

Heavily populated area

National Park

Area in which possible sites exist

N O T E : S o m e  a re a s  w e re  e l im in a te d  fo r  m o re  th a n  o n e  re a s o n  O n ly  
th e  p r in c ip a l  re a s o n  is  s h o w n

Source: Dep irtment of Avi ition



O ther m etropo litan  M ajor A irport Bringelly
N eeds of Sydney Study locations: Londonderry

H olsworthy

M id-distance locations (north): W arner vale 
Somersby

M id-distance locations (south): D arkes F orest 
Wilton

O utlying sites: Goulburn (as rep re sen ta tiv e  of o ther outlying 
site s, e.g . B athurst-O range).

With the  exception  of o ther p o ten tia l outlying site s, this listing  exhausted the  availab le 
and po ten tia lly  feasib le s ite s  in and around Sydney.

3.7 PROGRESSIVE LOSS OF POTENTIAL SECOND AIRPORT SITES

Table 3.1 lists  all medium and sho rt-lis ted  s ites  th a t have been considered in the  th ree  
m ost recen t second Sydney airpo rt studies. Over the past six teen  years, s ite s  which w ere 
closer to  the  c ity  cen tre  have been progressively  lost to  urban expansion or to  the  
in ten sifica tio n  of res id en tia l developm ent in the u rban /ru ra l fringe of Sydney.

Table 3.1 Candidate second Sydney airport sites: 1971-85

B e n e f i t / C o s t  S t u d y  o f  A l t e r n a t i v e  A i r p o r t  
P r o p o s a l s  f o r  S y d n e y  ( 1 9 7 1 -7 4 )

M a jo r  A i r p o r t  N e e d s  o f  S y d n e y  S t u d y  ( 1 9 7 7 -7 9 )

M e d iu m  l i s t  S e l e c t  l i s t  S h o r t  l i s t Z o n e s  S i t e s / l a y o u t s  S h o r t  l i s t

S e c o n d  S y d n e y  A i r p o r t  S i t e  
S e l e c t i o n  P r o g r a m m e  

( 1 9 8 3 - 8 5 )

N o m i n a t e d
l o c a t i o n s S h o r t  l i s t

N o r t h  a n d  
w e s t  o f  c i t y  
c e n t r e

W y o n g *

S o m e r s b y

R i c h m o n d * *

S t  M a r y s

B lu e  G u m  C k + B lu e  G u m  C k  B lu e  G u m  C k  

M a r s d e n  P k  M a r s d e n  P k  M a r s d e n  P k

S o u t h  a n d  
w e s t  o f  c i t y  
c e n t r e  * **

H o l s w o r th y  

B r i n g e l l y  

B a d g e r y s  C k  B a d g e r y s  C k

D a r k e s  F o r e s t  

W i l to n  W il to n

C a n b e r r a —
G o u lb u r n

G o u l b u r n

* L a t e r  c a l l e d  W a r n e r v a l e .
* *  E a s t  o f  t h e  L o n d o n d e r r y  s i t e .  
+ L a t e r  c a l l e d  S c h e y v i l l e .
++ L a t e r  c a l l e d  H o l s w o r th y .
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The loss of more cen tra l s ite s  is fu rther illu s tra ted  by a com parison of the average 
s tra ig h t line d istance from the  c ity  cen tre  of the sh o rt-listed  s ite s, which has increased  
by approxim ately  20 km since 1971 as shown in Table 3.2.

Table 3.2 Average straight line distance of sites from Sydney GPO

Site  listing
A verage d istance (km) from Sydney GPO 

SACB Study (1971)* SSA Study (1985)**

Medium list/nom inated  locations4. 41 52

Short list 36 55

* B enefit/C ost Study of A lte rn a tiv e  A irport Proposals for Sydney. 
** The presen t Second Sydney A irport S ite Selection  Program m e.
+ Excludes Goulburn

T here has also been a sh ift in the availab ility  of cand idate  s ites  from areas no rth  and 
north -w est of Sydney to  areas in the south and sou th-w est, re flec tin g  a m ore rapid 
in tensifica tion  of developm ent in the ru ra l/u rban  fringe on the north  and north -w est of 
the city .

The functional con tribu tion  of a second a irpo rt to problem s of air tra ff ic  congestion in 
th e  Sydney Region will be largely  dependent upon its  geographical re la tionsh ip  to the 
population and to o ther m arkets to be served. As Tables 3.1 and 3.2 show, s ites  within 
30-40 km of the  c ity  cen tre  are  now forgone, and rep lacem en t s ites  are  progressively 
fu rth er out. H owever, Sydney's cen tre  of population is also sh ifting  progressively 
w estw ard, thus o ffse ttin g  to  some ex ten t the  re la tiv e  decline in accessib ility  of 
cand idate  sites.

By com parison w ith the p rim ary  a irpo rts  of o ther c ities  of com parable size to Sydney, 
K ingsford-Sm ith A irport has b e tte r  than average proxim ity  to the city  cen tre , as shown 
in Table 3.3. In co n tra s t, Sydney's sho rt-lis ted  second airpo rt s ites  are , on average, 
fu rth e r from the c ity  cen tre  when com pared w ith second a irpo rts  a t o ther m ajor 
m etropo litan  areas.

T here cure a num ber of possible explanations for these d ifferences. One is th a t the 
existing secondary a irpo rts  shown in Table 3.3 w ere sited  under conditions and a t tim es 
when less considera tion  was given to environm ental fac to rs . A nother, and perhaps more 
plausible, explanation can be found in Sydney's very low urban density  when com pared 
w ith o ther c ities  of com parable size. Such com parisons are d ifficu lt to m ake, as 
m etropo litan  boundaries, topography and o ther fac to rs  render the calcu la tion  of densities 
on the sam e basis for each city  most d ifficu lt. However, an analysis of the populations 
and areas of the  c ities  lis ted  in Table 3.3 ind icates th a t the  gross density  of the  Sydney 
m etropo litan  a rea  may be approxim ately  half the gross density  of the average of the 
seven teen  c ities  listed  in the tab le . In o ther words, Sydney appears to  have used about 
tw ice the am ount of land per cap ita  than the average of the o ther m ajor c itie s  in the 
sam e size range listed  in Table 3.3. On th is basis, it was ca lcu la ted  th a t,  w ithout 
consideration  of any unique opportunities afforded  by topography or local p a tte rn s  of 
developm ent, cand idate  new a irpo rt s ites  in Sydney would have to  be loca ted  a t least 
7-10 km fu rth er from  the  city  cen tre  them for the o ther cases listed  in Table 3.3.
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Table 3.3 Distance of airports from city centres

S elected
m etropo litan  areas 
w ith  populations of 

2.5-5.0 million

A pproxim ate d istance from  c ity  cen tre  by road

P rim ary  or most 
cen tra l a irpo rt (km) Secondary or 

o ther a irport (km)

Hong Kong K aitak 3
Boston Logan 5
W ashington (DC) N ational 8 Dulles 42
Singapore Changi 10
D allas—F o rt Worth Love Field 10 D allas—F o rt W orth 27
Sydney Kingsford-Smith 11
M adrid B arajas 13
A thens H ellenikon 14
Rom e Ciampino 15 Leonardo da Vinci 35
Milan L inate 16 M alpensa 56
M elbourne Tullam arine 19 Essendon 12
San F rancisco San F rancisco 22 Oakland 27
M ontreal Dorval 23 M irabel 55
Toronto In terna tiona l 24
Johannesburg Jan  Smuts 24
D etro it M etropolitan 40

A verage distance 16 36

S hort-listed  second Sydney a irpo rt s ites Badgerys C reek 48
Wilton 81

Source: Kinhill S tearns
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CHAPTER 4

Site Selection Methodology

4.1 APPROACH TO THE SITE SELECTION TASK

The preceding chap ters have described the  need to  reserve a second airpo rt s ite  a t this 
tim e, a possible ro le for a second Sydney a irpo rt, the h istory  of a tte m p ts  to  reserve  a 
second airpo rt s ite , and the  developm ent of the  list of ten  nom inated locations th a t form 
the  sub ject of this cu rren t study. From this list of ten  locations, tw o sites  w ere se lec ted  
for deta iled  evaluation in P a rts  B and C of this D raft Environm ental Im pact S ta tem en t. 
This chap ter describes the  m ethodology used in short-listing  these two sites.

The approach th a t was adopted involved the  following steps:

. exam ination of the  ten  nom inated locations for po ten tia lly  su itab le  airport sites;

. p repara tion  of four conceptual a irpo rt layouts for each of these a irpo rt sites;

. adoption of an airport layout and w orst case for s ite  se lec tion  purposes;

. iden tifica tion  of a list of fac to rs  against which the  ten  s ites  and layouts could be 
assessed;

. assem bly of the  necessary  d a ta  re levan t to each fac to r for each site ;

. evaluation of the  d a ta  using several d iffe ren t methods;

. consideration of the  s tra te g ic  choices involved when sho rt-listing  s ites  for fu rther 
evaluation  in a D ra ft Environm ental Im pact S ta tem en t.

4 .2  AIRCRAFT TYPE AND MIX, AND AIRPORT LAYOUT

For each of the ten  s ites, the  following four conceptual a irpo rt layouts w ere developed: 

. a single runway (SR) w ith a cross-w ind runway;

. two closely spaced paralle l runways (CSPR) w ith a cross-w ind runway;
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. two widely spaced para lle l runways (WSPR) w ith a cross-w ind runway;

. two double widely spaced para lle l runways (DWSPR) w ith a pair of cross-w ind 
runways.

These layouts are  shown in d iagram m atic  form in F igure 4.1. Each layout was applied to 
each of the  ten  sites, taking into account local m eteoro logical conditions, a irspace  
constra in ts , obstructions, local topography and e ffe c ts  on ad jacen t areas.

For each layout, a hypothetica l mix of frequencies of use by d iffe re n t a irc ra f t type 
was developed, as shown in Table 4.1.

Table 4.1 Assumed aircraft mix for each layout

Layout

A irc ra ft type* SR
(%)

CSPR
(%)

WSPR
(%)

DWSPR
(%)

Wide bodied 10 20 30 30
Narrow bodied 20 40 40 40
C om m uter 30 20 20 20
G eneral av iation 40 20 10 10

Exam ples of the  types of a irc ra f t in each of these  ca tego ries  are  as follows:

wide bodied: B747, DC10, L1011, B767, A300 
. narrow  bodied: B727, B737, DC9, B757 
. com m uter: F27, M etroliner, Short Skyvan
. general aviation: business je t ,  tw in and single p iston-engined a irc ra f t.

This a irc ra f t mix was designed to  re f le c t the probable use th a t would be m ade of a given 
layout type (for exam ple, a DWSPR configuration  would be likely to  have a m ajority  of 
m ovem ents by wide and narrow  bodied je t  a irc ra ft) , as well as to provide a broad range 
of options for a irc ra f t m ixes — from predom inantly  general av iation  and com m uter (SR) 
to predom inantly  com m ercial je t  a irc ra f t (DWSPR).

From  this a irc ra f t mix hypothesized for each layout it was then  possible, tak ing  in to  
account runw ay capac ities , a irc ra f t type and load fac to rs , to broadly ca lcu la te  the  range 
of to ta l passenger m ovem ents (originating, te rm inating  and in -tran sit)  th a t each layout 
type could accom m odate annually. These ranges are se t out in Table 4.2.

Table 4.2 Passenger movement capacity and land requirements

Layout
type

A pproxim ate annual 
passenger m ovem ents 
(millions per annum)

A pproxim ate 
land a rea  

(ha)

SR 0 -11 1,000
CSPR 5 - 1 4 1,300
WSPR 13 -28 1,750
DWSPR 25 -45 2,650

The ranges shown in Table 4.2 are necessarily  broad, as they  re f le c t thresholds a t which 
tra f f ic  levels could ju s tify  investm ent in a given layout type.
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SR
Single Runway

CSPR
Closely Spaced Parallel Runways

WSPR DWSPR
Widely Spaced Parallel Runways Double Widely Spaced Parallel Runways

Figure 4.1
SCHEMATIC ALTERNATIVE AIRPORT LAYOUTS



4.3 SELECTION OF AN AIRPORT LAYOUT AND OF A WORST CASE

All ten  s ite s  w ere found to  be physically capable of accom m odating the  four a irpo rt 
layouts described above, although w ith varying degrees of d ifficu lty . A t som e s ites  
several runw ay o rien ta tions w ere possible (for exam ple a t Badgerys C reek), while a t 
o thers the topography and o ther constra in ts  reduced the flex ib ility  of a irpo rt layout to 
one runw ay o rien ta tion  (for exam ple a t Holsworthy).

A minimum of fo rty  s ite /la y o u t com binations was possible when all four layouts were 
applied to  all ten  s ite s. H owever, as i t  was not considered p rac ticab le  to  a tte m p t to 
evalua te  fo rty  or m ore s ite /lay o u ts , two a irpo rt layouts on which to  base techn ica l 
in form ation  for s ite  selec tion  purposes w ere adopted for each  s ite . This choice of 
a irpo rt layouts involved the resolution of two conflicting  requirem ents:

. the  requ irem ent under the guidelines for p repara tion  of this D ra ft E nvironm ental 
Im pact S ta tem en t (Appendix A) th a t the environm ental assessm ent be based on the  
'w orst possible case' for each s ite  under consideration;

. the  necessity , in te rm s of the D epartm en t of A viation 's forw ard planning, for a 
feasib le or rea lis tic  scale of a irpo rt developm ent to  be assessed.

Worst case for short-listing

The program m e for the  conduct of the  study required  th a t two (or three) s ite s  f irs t be 
sh o rt-lis ted  and then evaluated  in fu rth e r d e ta il. The level of d e ta il in the d a ta  ga thered  
for the  evaluation  of the ten  s ite s  was necessarily  less them in th a t ga thered  for the 
evaluation  of the  tw o sh o rt-lis ted  s ite s. In selec ting  a w orst case for the  purposes of 
short-listing , it was th e re fo re  necessary  to  consider the  risk th a t the w orst case se lec ted  
would not resu lt in the  developm ent of p aram ete rs  su ffic ien tly  broad to  accom m m odate 
the  range of specific  s ite  boundaries and noise contours th a t m ight need to be p repared  
for the  sh o rt-lis ted  s ite s. As i t  was th e  G overnm ent's in ten tion  to  announce the  
se lec tion  of the sho rt-lis ted  s ite s  before de ta iled  environm ental evaluation  of them  
began, it was im portan t to  ensure th a t these  sho rt-lis ted  s ites  did not subsequently  
em erge as unfeasible on one ground or another because the basic assum ptions used for 
sho rt-listing  had been too narrow ly draw n. With this risk in mind, it was judged prudent 
to  conduct the  sho rt-listing  analysis for a w orst case of 25 m illion annual passenger 
m ovem ents a t a second a irp o rt (or approxim ately  the  to ta l of the  fo recas t Sydney Region 
a ir tra f f ic  in the year 2010).

From  Table 4.2 i t  can be seen th a t a w orst case of 25 m illion annual passenger 
m ovem ents corresponds broadly to the upper lim it in capacity  of a WSPR layout and th e  
low er lim it of a DWSPR layout. The form er was adopted (with a cross-w ind runway) as 
the  w orst case for the short-listing  ta sk . The a irc ra f t mix shown in Table 4.1 for the  
WSPR layout assum es 70% of a irc ra f t m ovem ents by wide and narrow  bodied je t  a irc ra f t, 
which can be co n tra s ted  to  the p resen t mix a t K ingsford-Sm ith A irport w here 
approxim ately  37% of all m ovem ents are by wide and narrow  bodied je t  a irc ra f t. For the 
short-listing  analysis, the  mix assum ptions in Table 4.1 w ere used to  gen era te  a irc ra f t 
noise contours. The conservatism  of these assum ptions was fu rth er increased  by 
assum ing th a t 20% of flights would be a t night.

Sensitivity of short-listing to a lower level of development

The above approach to evaluation  of the ten  s ites on a w orst case basis carried  w ith it 
th e  possibility  th a t s ites  b e tte r  su ited  to  a sm aller scale of developm ent could be 
prejudiced  in the short-listing  process. For this reason, a second se t of assum ptions was 
p repared  to te s t the sensitiv ity  of the w orst case sho rt-lis t to a much low er level of 
developm ent. C hap ter 2 discusses a range of low er levels of developm ent a t a second 
a irp o rt during the  nex t f if teen  to  tw enty  years based on a  range of annual passenger 
m ovem ents of 2-5 m illion. For sensitiv ity  te stin g  for a low er level of developm ent, an 
option involving an SR layout and 5 m illion passenger m ovem ents annually was used.
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Having made a judgem ent th a t these two con trasting  ac tiv ity  levels of 5 million and 
25 m illion annual passenger m ovem ents rep resen ted  appropria te  bounds for short-listing  
purposes, the  consequent assum ptions flowing from each ac tiv ity  level w ere developed 
(Table 4.3). These assum ptions w ere then used for ca lcu la ting  such fac to rs  as noise 
contours and access tra f f ic  volumes and for assessing im pacts associated  w ith these 
fac to rs.

Table 4.3 Assumptions for different levels of activ ity  for site  selection

F ac to r Lower ac tiv ity  level Higher ac tiv ity  level 
(worst case)

N um ber of annual passenger 
m ovem ents 5 million 25 million

A irfield  configuration SR, w ith cross-wind WSPR, w ith cross-wind
runway runway

Mix of a irc ra f t type — 
wide bodied/narrow  bodied/ 
com m uter/general av iation  (%) 10/20/30/40 30/40/20/10

D aily a irc ra f t operations 300 750

Proportion of night flights (%) 20 20

Proportion  of flights using 
cross-w ind runway (%) 20 20

Worst case for evaluation of the two short-listed sites

At the  conclusion of the sho rt-listing  process, th e  assum ptions se t out in Table 4.3 w ere 
review ed for the ir appropria teness as a basis for the m ore deta iled  evaluation of the 
sho rt-lis ted  s ites  a t Badgerys C reek  and Wilton. It was concluded th a t the w orst case 
for the evaluation of th e  Badgerys C reek  and Wilton sites should be an a irpo rt w ith a 
capacity  of 275,000 annual a irc ra f t m ovem ents and 13 million annual passenger 
m ovem ents on a WSPR layout w ithout a cross-wind runway (fu rther de ta il on these 
assum ptions is given in C hapters 8 and 13). The reasons for adopting this se t of 
assum ptions in p lace of the  assum ptions used in the  sho rt-listing  process w ere:

. the  D epartm en t of A viation's advice th a t a cross-wind runway would not be required  
a t a second airpo rt a t e ith er the  Wilton or Badgerys C reek  sites as both of these 
proposed layouts have high usab ilities and as, in the  circum stances in which a second 
a irpo rt would be operating , th e re  would also be another m ajor a irpo rt (Kingsford- 
Smith) and several general aviation airports  in the  region with a d iffe ren t se t of 
runway o rien tations;

. the  fac t th a t the earlie r assum ption th a t the  second airport be required  to  take  all 
of the region's tra f f ic  over the fo recast period to 2010 was not a rea lis tic  basis for 
m aster planning and all subsequent actions flowing there from . With K ingsford- 
Sm ith A irport p resen tly  es tim ated  to have a capacity  of 203,000 annual a irc ra ft 
m ovem ents (Figure 1.1), which corresponds to  approxim ately  11-12 million annual 
passenger m ovem ents, the balance of the 24 million annual passenger m ovem ents 
fo recast to 2010 — say 12-13 million annual passenger m ovem ents — was adopted 
for the capacity  of a second a irpo rt.

Table 4.2 shows th a t 13 million annual passenger m ovem ents could be accom m odated on 
a CSPR layout. H owever, for the prelim inary  m aster planning of the sho rt-lis ted  s ites at 
Badgerys C reek  and Wilton, the WSPR layout was m aintained. This decision re fle c ted
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the  likelihood th a t the fu tu re  a irc ra f t mix a t a second a irpo rt would con ta in  a high 
proportion of sm aller a irc ra f t and th a t the  ab ility  to  o p era te  large and sm all a irc ra f t on 
sep a ra te  runways (and thus avoid problem s of wake turbu lence separation) would be 
desirab le .

A fu rth er im portan t consideration  is the need to  m ain tain  planning flex ib ility . 
A cquisition of a second a irp o rt s ite  rep resen ts  the  la st opportunity  to  provide for any 
sign ifican t increases in av iation  tra f f ic . A s ite  able to  accom m odate a WSPR layout 
involves a re la tiv e ly  m odera te  increase  in land a rea  over th a t requ ired  for a CSPR 
layout, y e t provides much g re a te r  planning flex ib ility .

4.4 SITE SELECTION FACTORS

In evaluating  a lte rn a tiv e  a irpo rt s ite s, choices m ust be confronted  betw een  quite  
d iffe re n t c h a ra c te ris tic s  (such as convenience of access, noise im pact and construction  
cost) which have no obvious common m easure. A irport s ite  com parison studies o ften  
involve the  evaluation  of each  site  against o ther a lte rn a tiv e s  based on tw en ty  to  th ir ty  
such fac to rs . T here is no standard  or com monly accep ted  list of appropria te  fac to rs  to 
be considered in a irp o rt s ite  evaluation  and, while some fac to rs  are com mon to  a num ber 
of stud ies, local conditions and percep tions of issues are the principal basis for 
determ ining  re lev an t fac to rs . H owever, the evaluation process is aided if th e  fac to rs  
se lec ted :

. form a com prehensive listing

. are m utually  exclusive (to avoid double counting)

. can be m easured in objective te rm s

. dem o n stra te  an appropria te  response to  public concerns.

A review  was made of in tern a tio n a l a irpo rt s ite  selec tion  standards and studies, as well 
as of the resu lts  of the D epartm en t of A viation 's surveys of a ttitu d e s  of Sydney residen ts  
to a irp o rt re la te d  issues. From this review  it was concluded th a t the  ten  s ites  should be 
evaluated  against each of the following four fac to rs:

. environm ent (the ex te rn a l im pacts of the project)

. access (effic iency  of access to the a irpo rt site)

. operations (effic iency  and sa fe ty  of a irpo rt operations)

. cost (of acquisition , construction  and servicing).

These four fac to rs  correspond generally  w ith the probable concerns of the  m ajor groups 
likely to  have an in te re s t in the  s ite  se lec tion . These concerns are  se t out below:

. 'Environm ent', broadly defined, would be a prim ary concern of all those individuals, 
businesses, in stitu tio n s  or groups who could be e ith e r adversely  or benefic ia lly  
a ffe c te d  by th e  siting  and operation  of a second a irpo rt.

. 'A ccess' would be a prim ary concern  of a ir trav e lle rs  and o ther p o ten tia l consum ers 
of serv ices a t a second a irpo rt — and of the  airlines and o th e r businesses supplying 
those serv ices.

. 'O perations' would be a prim ary concern  of the airline industry  and of the 
D epartm en t of A viation.

. 'C ost' would be a m ajor concern of governm ent, which has the  responsib ility  for 
funding th e  proposed acquisition  and any subsequent developm ent.

H ow ever, all con tribu to rs  to , p a rtic ip an ts  in, or p a rtie s  a ffe c te d  by, the s ite  se lec tion  
decision could be expec ted  to  have views or p references  concerning the  p rio rity  accorded  
to  each of the  fac to rs  used in the evaluation  of a lte rn a tiv e  sites.
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W ithin these  four broad fac to rs , tw en ty -five  sub-facto rs  w ere iden tified . To the  ex ten t 
th a t was possible, this list was constructed  to be com prehensive and the sub-facto rs  to 
be m utually  exclusive and capable of m easurem ent. In addition, the  sub-facto rs  had to 
rep resen t one or m ore of the following conditions:

. a unique or im portan t environm ental resource which could be adversely a ffec ted  by 
a irpo rt developm ent;

. a c ritic a l d e term inan t of a irport location;

. a constra in t of su ffic ien t m agnitude e ith er to  preclude or to severely  re s tr ic t 
a irport developm ent;

. an issue likely to  arouse public controversy;

. a legal or s ta tu to ry  obligation of the  proponent.

Table 4.4 lists  these tw en ty -five  sub-facto rs , gives the  reasons for th e ir inclusion, 
sum m arizes the  m easurem ent c r ite r ia  and, where applicable, ind icates the  m easurem ent 
units. Some additional explanatory  com m ents on d a ta  co llection  m ethods follow.

Environment

T here are tw elve environm ental sub-facto rs  listed  in Table 4.4: five are concerned w ith 
aspects of the n a tu ra l environm ent and seven w ith aspects of the social and econom ic 
environm ent. For the  firs t th ree  na tu ra l environm ent sub-facto rs  listed  in Table 4.4 — 
air and w ater quality  and flood po ten tia l — the ranking of s ites was based on a 
q u a lita tiv e  assessm ent.

The to ta l quan tity  of air em issions from airport developm ent is unlikely to exceed 1% of 
the  to ta l po llu tan t load in th e  Sydney Region. The airpo rt would thus be a con tribu to r to  
th e  to ta l po llu tan t load, but not a substan tia l one. A irport air em issions w ere assum ed to 
be co n cen tra ted  in the v icinity  of the airpo rt owing to  the convergence th e re  of road and 
air tra ff ic . The regional e ffe c ts  of these  em issions w ere assum ed to depend prim arily  on 
the  location  of the s ite  w ithin (or outside) th e  Cum berland Plain.

The ranking of s ites  for the  e ffe c t of a irpo rt developm ent on the quality  of w ater in any 
receiv ing  w aters was based on the classifica tion  of the  receiving w aters by the  S ta te  
Pollution C ontrol Comm ission and any re s tric tio n s  th a t m ight be im posed on discharges 
from  a s ite . The flooding assessm ent was based on site  topography and known flooding 
problem s in the  v icin ity  of each site .

The rankings for the  o ther two n a tu ra l environm ent sub -fac to rs  (flora and fauna) were 
quan tita tiv e ly  based. The m ethod used to rank sites for the likely im pact of a irport 
developm ent on plant com m unities or species of conservation significance was based on a 
score for each site  th a t took account of:

. the p ercen tag e  of the s ite  occupied by each com m unity or species 

. the  ra tio  of this occurrence to  all known occurrences 

. the  vulnerability  of each species 

. the condition of the species rep resen ted

. w hether the p a tte rn  of s ite  developm ent could enable p lant species to be conserved.

A sim ilar m ethod was used for the  assessm ent of the  re la tiv e  im pact of a irpo rt 
developm ent on fauna and was based on a score for each site  which took in to  account the 
proportion, condition and s ta tu s  of d iffe ren t h ab ita ts  w ithin a s ite , the h ab ita t 
p references  of d iffe ren t species, and the d iversity  and s ta tu s  of species a t each site .
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Table 4.4 Site selection factors

F a c t o r R e a s o n  f o r  i n c l u s i o n M e a s u r e m e n t  c r i t e r i a U n i t s

E N V I R O N M E N T

1 . A i r  q u a l i t y
L o c a l  a n d  r e g i o n a l  e f f e c t s  o f  
e m i s s i o n s  d u e  t o  a i r p o r t  r e l a t e d  
a c t i v i t y

C o n t r o v e r s i a l  p u b l i c  i s s u e  
( r a n k s  r e l a t i v e l y  h i g h l y  in  
p u b l i c  o p i n i o n  s u r v e y s  d e a l i n g  
w i t h  p e r c e i v e d  a d v e r s e  
e f f e c t s  o f  a i r p o r t s  a n d  i s s u e s  
i n f l u e n c i n g  h e a l t h )

C o m b i n a t i o n  o f  r e g i o n a l  a n d  
l o c a l  e f f e c t s .  R e g i o n a l  — 
l o c a t i o n  in  r e l a t i o n  t o  S y d n e y  
a i r  p o l l u t i o n  b a s i n ;  l o c a l  — 
p r o x i m i t y  o f  r e s i d e n t i a l  
d e v e l o p m e n t

Q u a l i t a t i v e  r a n k i n g  o f  r e g i o n a l  
e f f e c t s  w e i g h t e d  f o r  p r o x i m i t y  
t o  r e s i d e n t i a l  d e v e l o p m e n t

Z .  W a t e r  q u a l i t y
P o t e n t i a l  e f f e c t  o n  q u a l i t y  o f  
r e c e i v i n g  w a t e r s

C o n t r o v e r s i a l  p u b l i c  i s s u e

P o t e n t i a l  i m p a c t  o f  s i t e  
d r a i n a g e  o n  S y d n e y  w a t e r  

s u p p l y

I n d i c a t i v e  m e a s u r e  o f  t h e  
a b i l i t y  o f  r e c e i v i n g  w a t e r s  t o  
a s s i m i l a t e  d i s c h a r g e s  f r o m  t h e  
a i r p o r t  s i t e  b a s e d  o n  q u a l i t y  o f  
d i s c h a r g e s  r e q u i r e d  a n d  
r e c e i v i n g  w a t e r  c l a s s i f i c a t i o n

Q u a l i t a t i v e  r a n k i n g  b a s e d  o n  
S t a t e  P o l l u t i o n  C o n t r o l  
C o m m i s s i o n  c l a s s i f i c a t i o n  o f  
w a t e r s  i n  N S W .

3 .  F l o o d  p o t e n t i a l
C o n t r i b u t i o n  t o  d o w n s t r e a m  
f l o o d i n g  o r  l i k e l i h o o d  o f  s i t e  
f l o o d i n g

S t a t u t o r y  r e q u i r e m e n t

S e v e r e  r e s t r i c t i o n  o n  a i r p o r t  
d e v e l o p m e n t

A  m e a s u r e  o f  t h e  d e g r e e  t o  

w h i c h  t h e  s i t e  i s  f l o o d - l i a b l e  
o r  i s  l i k e l y  t o  e x a c e r b a t e  
d o w n s t r e a m  f l o o d i n g

Q u a l i t a t i v e  r a n k i n g

4 .  F l o r a
P o t e n t i a l  l o s s  o r  d e s t r u c t i o n  o f  
r a r e  o r  e n d a n g e r e d  c o m m u n i t i e s  
o r  s p e c i e s

P o t e n t i a l  l o s s  o f  u n i q u e  
r e s o u r c e

S e v e r e  r e s t r i c t i o n  o n  a i r p o r t  
d e v e l o p m e n t

C o n t r o v e r s i a l  p u b l i c  i s s u e

O c c u r r e n c e  o f  r a r e  o r  
e n d a n g e r e d  c o m m u n i t i e s  o r  
s p e c i e s

W e i g h t e d  s c o r e  f o r  t h e  s t a t u s  
a n d  c o n d i t i o n  o f  s p e c i e s  b y  
p r o p o r t i o n  o f  s i t e  o c c u p i e d

5 .  F a u n a
P o t e n t i a l  l o s s  o r  d e s t r u c t i o n  o f  
h a b i t a t  o f  r a r e  o r  e n d a n g e r e d  
s p e c i e s

P o t e n t i a l  l o s s  o f  u n i q u e  
r e s o u r c e

S e v e r e  r e s t r i c t i o n  o n  a i r p o r t  
d e v e l o p m e n t

C o n t r o v e r s i a l  p u b l i c  i s s u e

O c c u r r e n c e  o f  h a b i t a t  o f  r a r e  
o r  e n d a n g e r e d  s p e c i e s

W e i g h t e d  s c o r e  f o r  f a u n a l  
s t a t u s  a n d  d i v e r s i t y  a n d  h a b i t a t  
s t a t u s  a n d  d i v e r s i t y ,  b y  
p r o p o r t i o n  o f  s i t e  o c c u p i e d  b y  
g i v e n  h a b i t a t  t y p e

6 .  A r c h a e o l o g y
P o t e n t i a l  l o s s  o r  d e s t r u c t i o n  o f  
s i t e s  o r  l a n d  o f  a r c h a e o l o g i c a l  
v a l u e

C o n t r o v e r s i a l  p u b l i c  i s s u e  

S t a t u t o r y  r e q u i r e m e n t

S e v e r e  r e s t r i c t i o n  o n  a i r p o r t  
d e v e l o p m e n t

P r e d i c t i v e  a s s e s s m e n t  o f  
a r c h a e o l o g i c a l  s i t e s  c o m b i n e d  
w i t h  a c t u a l  k n o w n  s i t e s

W e i g h t e d  s c o r e  f o r  t h e  
f r e q u e n c y  o f  o c c u r r e n c e ,  
c o n d i t i o n ,  a n d  h e r i t a g e  a n d  
s c i e n t i f i c  s i g n i f i c a n c e  o f  
a r c h a e o l o g i c a l  s i t e s

7 .  E u r o p e a n  h e r i t a g e
P o t e n t i a l  l o s s  o r  d e s t r u c t i o n  o f  
s i t e s  o r  f e a t u r e s  o f  h e r i t a g e  
s i g n i f i c a n c e

C o n t r o v e r s i a l  p u b l i c  i s s u e  

S t a t u t o r y  r e q u i r e m e n t

N u m b e r  o f  l i s t e d  o r  p o t e n t i a l  
s i t e s  o f  h e r i t a g e  v a l u e ;  
r a n k i n g  b a s e d  o n  c o n d i t i o n ,  
c o n s e r v a t i o n  s t a t u s  a n d  
i m p o r t a n c e

W e i g h t e d  s c o r e  f o r  t h e  
f r e q u e n c y  o f  o c c u r r e n c e  a n d  
s i g n i f i c a n c e  o f  s i t e s

8 .  A g r i c u l t u r e
L o s s  o f  p r o d u c t i v e  a g r i c u l t u r a l  
l a n d

P o t e n t i a l  s t e r i l i z a t i o n  o f  a  
p r i m e  r e s o u r c e

C o n t r o v e r s i a l  p u b l i c  i s s u e  o f  
p o l i t i c a l  i m p o r t a n c e

R u r a l  l a n d  c a p a b i l i t y  b a s e d  o n  
S o i l  C o n s e r v a t i o n  S e r v i c e  
c l a s s i f i c a t i o n  s y s t e m

W e i g h t e d  s c o r e  b a s e d  o n  t h e  
a r e a ,  c l a s s ,  v e r s a t i l i t y  a n d  
d e g r e e  o f  d e v e l o p m e n t  o f  
a g r i c u l t u r a l  l a n d  a t  e a c h  s i t e
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Table 4.4 Site selection factors (continued)

F a c t o r R e a s o n  f o r  i n c l u s i o n M e a s u r e m e n t  c r i t e r i a U n i t s

E N V I R O N M E N T  ( c o n t i n u e d )

9 .  M i n e r a l  r e s o u r c e s
S t e r i l i z a t i o n  o f  v a l u a b l e  m i n e r a l  
r e s o u r c e s

P o t e n t i a l  s t e r i l i z a t i o n  o f  a  
p r i m e  r e s o u r c e

S e v e r e  r e s t r i c t i o n  o n  a i r p o r t  

d e v e l o p m e n t

O c c u r r e n c e  o f  k n o w n  m i n e r a l  
r e s o u r c e s  a n d  p o t e n t i a l  f o r  
e x t r a c t i o n

R a n k i n g  b a s e d  o n  t o n n e s  o f  
r e s o u r c e ,  a n d  l i k e l y  t i m i n g  o f  
e x t r a c t i o n

1 0 .  D i s r u p t i o n
R e s i d e n t s  d i s p l a c e d  b y  s i t e  
a c q u i s i t i o n

C o n t r o v e r s i a l  p u b l i c  i s s u e E s t i m a t e  o f  t h e  n u m b e r  o f  
p e o p l e  l i k e l y  t o  b e  d i s p l a c e d  
b y  s i t e  a c q u i s i t i o n  ( f r o m  1 9 8 1  
C e n s u s )

N u m b e r  o f  p e o p l e

1 1 .  E x i s t i n g / c o m m i t t e d  n o i s e -  
i n c o m p a t i b l e  l a n d  u s e

N o i s e - i n c o m p a t i b l e  l a n d  u s e s  
w i t h i n  t h e  2 5  A N E F *  c o n t o u r

S e v e r e  r e s t r i c t i o n  o n  
o p e r a t i o n  o f  a n  a i r p o r t

C o n t r o v e r s i a l  p u b l i c  i s s u e  

S t a t u t o r y  r e q u i r e m e n t

M e a s u r e m e n t  o f  n o i s e -  
i n c o m p a t i b l e  l a n d  u s e  w i t h i n  
2 5  A N E F *  c o n t o u r

H e c t a r e s  o f  n o i s e - i n c o m p a t i b l e  
l a n d  u s e

1 2 .  P o s s i b l e  f u t u r e  n o i s e -  
i n c o m p a t i b l e  l a n d  u s e

P o t e n t i a l  f u t u r e  a d d i t i o n s  t o  
n o i s e - i n c o m p a t i b l e  l a n d  u s e s  
w i t h i n  t h e  2 5  A N E F *  c o n t o u r

P o t e n t i a l  l o s s  o f  r e s o u r c e

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

A  m e a s u r e  o f  p o t e n t i a l  f u t u r e  
n o i s e - i n c o m p a t i b l e  l a n d  u s e  
w i t h i n  t h e  2 5  A N E F *  c o n t o u r

H e c t a r e s  o f  n o i s e - i n c o m p a t i b l e  
l a n d  u s e

A C C E S S I B I L I T Y

1 3 .  M a r k e t  s h a r e  p o t e n t i a l  
( g e n e r a l  a v i a t i o n )

A c c e s s i b i l i t y  t o  g e n e r a l  a v i a t i o n  
f a c i l i t y

N e e d  t o  c o n s i d e r  
d e m a n d / s u p p l y  o f  g e n e r a l  
a v i a t i o n  s e r v i c e s

P o p u l a t i o n  w i t h i n  2 0  k m  o f  
s i t e  a n d  n o t  a l r e a d y  w i t h i n  
2 0  k m  o f  a  g e n e r a l  a v i a t i o n  
a e r o d r o m e

P o p u l a t i o n

1 4 .  P r i v a t e  v e h i c l e  a c c e s s i b i l i t y C o m m o n l y  u s e d  f a c t o r A  y e a r  2 0 1 5  f o r e c a s t  o f  t h e  
n u m b e r  o f  l i k e l y  a i r  t r a v e l l e r s  
i n  e a c h  o f  7 9  z o n e s  i n  S y d n e y  
m u l t i p l i e d  b y  t h e  r o a d  t r a v e l  
t i m e  f r o m  e a c h  z o n e  t o  e a c h  
s i t e .  T h e  l o w e r  t h e  
a g g r e g a t e d  v a l u e ,  t h e  m o r e  
a c c e s s i b l e  t h e  s i t e

P e r s o n - h o u r s  x  1 0*

1 5 .  P u b l i c  t r a n s p o r t  a c c e s s i b i l i t y C o m m o n l y  u s e d  f a c t o r A  y e a r  2 0 1 5  f o r e c a s t  o f  t h e  
t o t a l  p o p u l a t i o n  in  e a c h  o f  
7 9  z o n e s  i n  S y d n e y  m u l t i p l i e d  
b y  t h e  p u b l i c  t r a n s p o r t  t r a v e l  
t i m e  f r o m  e a c h  z o n e  t o  e a c h  
s i t e .  T h e  l o w e r  t h e  
a g g r e g a t e d  v a l u e ,  t h e  m o r e  
a c c e s s i b l e  t h e  s i t e

P e r s o n - h o u r s  x  1 0*

S e e  S e c t i o n  9 . 2  o r  1 4 .2  f o r  a  d e c r i p t i o n  o f  t h e  A N E F  c o n t o u r .
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Table 4.4 Site selection factors (continued)

F a c t o r R e a s o n  f o r  i n c l u s i o n M e a s u r e m e n t  c r i t e r i a U n i t s

O P E R A T I O N S

1 6 .  A i r s p a c e
C o m p a t i b i l i t y  w i t h  e x i s t i n g  
a i r s p a c e  a r r a n g e m e n t s  a n d  s c o p e  
f o r  a d j u s t m e n t s

S a f e t y

E f f e c t  o n  c a p a c i t y  o f  
e x i s t i n g  a n d  p r o p o s e d  
a i r p o r t s

P r o f e s s i o n a l  o p i n i o n R a n k i n g  b a s e d  o n  m a j o r ,  
m o d e r a t e ,  m i n o r  a n d  n o  
i n t e r a c t i o n  w i t h  e x i s t i n g  
a i r s p a c e  a r r a n g e m e n t s

1 7 .  W in d  c o v e r a g e
R u n w a y  u s a b i l i t y  w i t h i n  c r o s s -  
w i n d  t o l e r a n c e

E f f e c t  o n  c a p a c i t y  a n d  
s a f e t y

M e a s u r e  o f  r u n w a y  u s a b i l i t y  
f o r  t h e  r u n w a y  o r i e n t a t i o n s  
a d o p t e d  f o r  r a n k i n g

R a n k i n g  b a s e d  o n  p e r c e n t a g e  o f  
t i m e  t h a t  r u n w a y s  a r e  u s a b l e .

1 8 .  O t h e r  m e t e o r o l o g i c a l  
c o n d i t i o n s

D e g r e e  t o  w h i c h  o t h e r  
m e t e o r o l o g i c a l  p h e n o m e n a  m a y  
a f f e c t  a i r p o r t  u s a b i l i t y  a n d  
o p e r a t i o n s

S a f e t y

E f f e c t  o n  c a p a c i t y

A v a i l a b i l i t y  o f  a i r p o r t  f o r  s a f e  
o p e r a t i o n  u n d e r  I n s t r u m e n t  
M e t e o r o l o g i c a l  C o n d i t i o n s

R a n k i n g  b a s e d  o n  e s t i m a t e  o f  
o c c u r r e n c e  o f  a d v e r s e  
m e t e o r o l o g i c a l  p h e n o m e n a  
( e . g . ,  i n c i d e n c e  o f  f o g )

1 9 .  S i t e  f l e x i b i l i t y
D e g r e e  t o  w h i c h  r u n w a y  
a l i g n m e n t  c a n  b e  a l t e r e d  w i t h i n  
t o p o g r a p h i c  a n d  o b s t r u c t i o n  
c l e a r a n c e  l i m i t a t i o n s

I n a p p r o p r i a t e n e s s  o f  f i x e d  
r o l e  d e f i n i t i o n

E n s u r i n g  p o t e n t i a l  f o r  l o n g 
t e r m  s t a g e d  d e v e l o p m e n t

R a n g e  o f  p o s s i b l e  m a j o r  
r u n w a y  o r i e n t a t i o n s

R a n k i n g  b a s e d  o n  a s s e s s m e n t  o f  
r a n g e  o f  a l t e r n a t i v e  l a y o u t s  
w i t h i n  t h e  n o t i o n a l  s i t e  
b o u n d a r y

V A R I A B L E  C A P I T A L  C O S T S

2 0 .  S i t e  a c q u i s i t i o n C o m m o n l y  u s e d  f a c t o r 1 9 8 4  c a p i t a l  c o s t $  ( 1 9 8 4  p r i c e s )

2 1 .  R e l o c a t i o n  o f  C o m m o n w e a l t h  
f a c i l i t i e s

S i g n i f i c a n t  C o m m o n w e a l t h  
G o v e r n m e n t  c o n s i d e r a t i o n

1 9 8 4  c a p i t a l  c o s t $  ( 1 9 8 4  p r i c e s )

2 2 .  R e l o c a t i o n  o f  e x i s t i n g  m a j o r  
i n f r a s t r u c t u r e

C o s t  o f  r e l o c a t i o n  o f  m a j o r  p o w e r  
t r a n s m i s s i o n  l i n e s

S i g n i f i c a n t  S t a t e  G o v e r n m e n t  
c o n s i d e r a t i o n

1 9 8 4  c a p i t a l  c o s t $  ( 1 9 8 4  p r i c e s )

2 3 .  S i t e  p r e p a r a t i o n
C o s t  o f  s i t e  c l e a r i n g  a n d  l e v e l l i n g C o m m o n l y  u s e d  f a c t o r C o s t  o f  c u t - a n d - f i l l $  ( 1 9 8 4  p r i c e s )

2 4 .  A c c e s s  w o r k s  
C o s t  o f  c o n n e c t i n g  t h e  a i r p o r t  
s i t e  t o  e x i s t i n g  t r a n s p o r t  
i n f r a s t r u c t u r e  a n d  o f  a n y  r e q u i r e d  
u p g r a d i n g  o f  e x i s t i n g  r o u t e s

C o m m o n l y  u s e d  f a c t o r 1 9 8 4  c a p i t a l  c o s t $  ( 1 9 8 4  p r i c e s )

2 5 .  N e w  i n f r a s t r u c t u r e
C o s t  o f  w a t e r / s e w e r a g e  w o r k s S i g n i f i c a n t  S t a t e  G o v e r n m e n t  

c o n s i d e r a t i o n

1 9 8 4  c a p i t a l  c o s t $  ( 1 9 8 4  p r i c e s )
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Seven socio-econom ic sub -fac to rs  are  listed  in Table 4.4. For th ree  of these — 
archaeology, ag ricu ltu re  and European h eritag e  — scores based upon the  ex ten t and 
s ta tu s  of the sub -fac to r a t each site  w ere used to rank the sites, using techniques sim ilar 
to  those described above for flo ra  and fauna.

The ranking of s ites  for the re la tiv e  im pact of a irpo rt developm ent on sites of A boriginal 
archaeological significance was based on the  defin ition  of zones w ithin each  site  th a t 
w ere deem ed likely to contain  d iffe ren t types of archaeological s ite s. Known 
archaeological s ites  w ere tabu la ted  by type and num ber for each  zone and a score 
developed for each cand idate  a irpo rt s ite  based on:

. dom inant archaeological s ite  types as a proportion of each candidate s ite  

. frequency of occurrence of archaeological s ites 

. physical condition of s ites

. long-term  survival of sites

. he ritag e  and/or sc ien tific  significance of s ites.

For ag ricu ltu re , the  ranking was based on a m easurem ent of d iffe ren t classes of land 
w ithin each s ite , th e ir  v ersa tility , and degree of developm ent or in tensity  of use.

The ranking of s ites for th e ir European h eritag e  significance took into account p a tte rn s  
of h is to rica l and econom ic developm ent, the num ber and significance of s ite s  already 
known, and the p o ten tia l frequency of sites and the ir h eritag e  or sc ien tific  sign ificance.

The rankings for p o ten tia l s te riliza tio n  of m ineral resources, the  fourth  socio-econom ic 
su b -fac to r, w ere based on inform ation  provided by the NSW D epartm en t of M ineral 
R esources which enabled the  resource a t each site  to be assessed in te rm s of coal type, 
seam  th ickness, average depth  of cover, es tim ated  size of resource, and likely tim ing of 
ex trac tio n . These scores w ere com bined w ith those for the ex ten t of su rface ex trac tiv e  
resources (clay, sand, gravel and stone).

For the  f if th  socio-econom ic sub-facto r (disruption) the population resident on each site  
was e s tim a ted  from the 1981 Census, to  allow an assessm ent of the  num ber of people 
who would be d isrupted by site  acquisition.

The m ethodology used for developing noise contours (the ANEF contours) for the  sixth 
and seventh  socio-econom ic sub -fac to rs  (existing and fu tu re  noise-incom patib le land use) 
is described in Sections 9.2 and 14.2. For each of the ten  sites, a w orst case noise 
contour was p lo tted  based on the  operational assum ptions se t out in Table 4.3. This 
contour was then overlaid on maps th a t were prepared  for each site  showing existing land 
use zonings and urban re lease  areas nom inated by the  NSW D epartm en t of Environm ent 
and P lanning. The zonings w ere co rre la ted  w ith the D epartm en t of A viation's land use 
com patib ility  advice and the a rea  of noise-incom patib le land use w ithin the  25 ANEF 
contour was then m easured a t each site . The areas of ru ra l/re s id en tia l and ag ricu ltu ra l 
land w ithin the 25 ANEF contour on which residen tia l developm ent could possibly 
in tensify  w ere also quantified , to take  account of the possibility  th a t these areas might 
develop as urban residen tia l areas in the fu tu re .

A ccessibility

T here are th ree  accessib ility  sub-facto rs . Two of these — p riva te  and public transport 
accessib ility  — re la te  to  the transpo rt of people to or from a second a irp o rt. G eneral 
av iation  was assessed as a sep ara te  m arket, with the main crite rio n  being the level of 
con tribu tion  of a second a irpo rt to the effic ien t d istribu tion  of general av iation  fac ilitie s  
throughout the  Sydney Region.

T ravel tim es and d istances used in the  com parison of the ten  s ites  were supplied by the 
NSW S ta te  T ransport S tudy Group. The figures supplied w ere for the year 2015 and 
re la te d  to  'w eighted average ' trav e l tim es and d istances betw een various p arts  of the
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m etropo litan  a rea  on the  road and rail netw ork assum ed for th a t d a te . These trav e l 
tim es and d istances w ere calcu la ted  by estim ating  the  average trav e l tim e by each 
available ro u te  betw een each site  and each of seventy-nine m etropo litan  trav e l d is tr ic ts  
and then w eighting those averages by the num ber of people using each rou te . This 
ca lcu la tion  gives an aggregate  trave l tim e for each trav e l mode (in person-hours). The 
S ta te  T ransport Study Group figures included an allow ance for 'te rm inal tim e ' which 
includes parking tim e and walking to the  final destination . Where necessary , trav e l 
tim es and d istances to non-m etropolitan  sites from the edge of the  m etropo litan  a rea  
w ere added to the tim es and d istances to  the  edge of the  m etropolitan  a rea  to  give to ta l 
trave l tim es and d istances to the sites. For the  ranking of s ites for the ir accessib ility  by 
p riva te  vehicle or public transpo rt, these aggregates of trave l tim e (person-hours) w ere 
used.

In addition to  ranking s ite s  by th e ir accessib ility  to the  city  as a whole, a sep a ra te  
m easure was included to  account for the  d istribu tion  of general av iation  fac ilitie s . This 
was done by calcu la ting  the  population within 20 km of each s ite  and not already  w ithin 
20 km of a general aviation aerodrom e.

Airport operations

The four airport operations sub-facto rs  are concerned w ith the  e ffe c ts  of a second 
a irpo rt on regional airspace users, the capacity  of the runway system  as lim ited  by wind 
coverage, the  level of sa fe ty  under adverse m eteoro logical conditions, and the  flex ib ility  
o ffered  by each location  for a lte rn a tiv e  runw ay layouts. A lthough the s ite  ranking was 
based on only one alignm ent, this la st operational sub -fac to r was nevertheless  included 
for those sites w here more than  one alignm ent was feasib le, in case an am ended 
alignm ent w ere required  for the  m ore deta iled  analysis of the  sh o rt-lis ted  s ites.

Variable capital costs

The six cap ita l cost sub-facto rs  w ere those likely to  vary betw een  sites. The costs of 
runw ay and taxiw ay pavem ents and buildings w ere th e re fo re  not assessed, as it is 
unlikely th a t these  would co n stitu te  a sign ificant cost varia tion  betw een  sites. These 
variab le  cap ita l cost figures w ere am algam ated  into a single m easure — the  p resen t 
value of savings re la tiv e  to the  m ost expensive s ite  — which took account of a 
specu la tive schedule for acquisition, re loca tion  of fac ilitie s  and in fra s tru c tu re , and 
com pletion of earthw orks. Appendix B describes the  m ethod used for ca lcu la ting  the  
p resen t value of savings.

4.5 DATA EVALUATION METHODS

For each su b -fac to r  listed  in Table 4.4, in form ation  was ga thered  a t each s ite  for the 
two d iffe re n t ac tiv ity  levels se lec ted  for com parison: the  5 m illion annual passenger 
m ovem ent case and th e  25 million annual passenger m ovem ent w orst case. The 
com bination of the  d a ta  for the tw en ty -five  su b -fac to rs  for each s ite  resu lts  in a 
form idable array  of in form ation  and one from  which conclusions are  not im m ediately  
apparen t. Thus, e ffo rt has been d irec ted  to p resen ting  an analysis of all th is d a ta  in a 
m anageable form th a t is a t the  sam e tim e also responsive to the inform ation  
requ irem en ts of the wide spectrum  of in te re s ts . To achieve such an analysis, th e  fac to rs  
and groups of su b -fac to rs  w ere considered in a num ber of d iffe ren t ways:

. F irs t, the  d a ta  was review ed to  iden tify  any p a tte rn  th a t would enable s ite s  to  be 
grouped on the  basis of some shared  ch a ra c te ris tic s  — as a way of rendering the 
evaluation  m ore m anageable. In this con tex t, it was considered th a t the  most useful 
c h a ra c te ris tic  by which sites could be grouped was th e ir geographic loca tion  in 
re la tio n  to Sydney. S ites th a t lie closer to  the  edge of Sydney's urban a rea  are , on 
the  whole, m ore a t tra c tiv e  in te rm s of access but less a t tra c tiv e  in environm ental 
and cost term s; s ite s  a t a middle d istance from Sydney's urban a rea  are , on th e  o ther
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hand, generally  less accessib le, but th e ir  im pact would be fe lt by few er people and 
th e ir site  acquisition costs would be less. This grouping allowed com parisons and 
rankings to be made in itia lly  betw een sim ilar s ites  and subsequently betw een 
d iffe ren t types of s ites.

. A ssessm ents w ere then made of which ch a ra c te ris tic s  w ere likely to be regarded  by 
the w idest public as being of c ritic a l im portance to the selec tion  of an airpo rt site . 
Such ch a ra c te ris tic s , it was judged, included the  ex ten t of population displaced by 
s ite  acquisition, the e ffe c ts  of a irc ra f t noise, the  accessib ility  of the  airpo rt, 
operational effic iency  and sa fe ty , and the  cost involved in s ite  acquisition.

. The d a ta  w ere then analysed to iden tify  any s ite s  th a t ranked as consisten tly  weak 
on the  basis of one or m ore of these c r itic a l ch a ra c te ris tic s . Where this occurred, 
the  m erit of continuing to  com pare this s ite  w ith the o ther s ites  was review ed, and a 
decision taken  on w hether to recom m end its  deletion  from the  list of s ites 
w arran ting  more deta iled  evaluation.

. Having de le ted  any s ite s  w ith severe liab ilities  (rela tive to  the o ther sites), each 
group of rem aining sites was sep ara te ly  assessed to identify  the superior s ite  (or 
sites) w ithin each group. This assessm ent was carried  out for the  c ritic a l fac to rs  
listed  above and for all o ther sub-facto rs.

. The superior s ite s  from  each group w ere then com pared, and a recom m endation  
made regarding the basis for sho rt-listing  sites for m ore de ta iled  evaluation in the 
D ra ft Environm ental Im pact S ta tem en t.

To supplem ent this approach and as a m eans of te sting  its  sensitiv ity , use was made of a 
's ite  ranking m atrix ', consisting of the  list of su b -fac to rs  shown in Table 4.4. For each 
s ite , each su b -fac to r was m easured or quantified  on a common scale . The s ites  w ere 
then scored for each sub -fac to r on a ra tio  scale , which was designed to  m easure a range 
of situa tions for each site  from the  'best' through to  the  'w orst' situa tion . Following this, 
each su b -fac to r  was assigned a re la tiv e  value or w eight when com pared w ith the o ther 
fac to rs  influencing site  selection . The m atrix  was thus used as a fo rm at where the 
e ffe c ts  of each fac to r a t each of the sites could be weighed and ranked, w ith the to ta l 
rank for any one site  being determ ined  by aggregating  the  w eighted scores.

H owever, because of the  subjective na tu re  of fac to r w eights, th e re  are  severe 
lim ita tions on the  use of such a m atrix  as a strong  tool in s ite  ranking, as choice betw een 
a lte rn a tiv e  s ites w ith d iffe ren t ch a ra c te ris tic s  im plies a value judgem ent th a t one se t of 
c h a ra c te ris tic s  is, on balance, m ore im portan t than  the  o thers. The use of re la tiv e  
w eights can be ju stified  for only a narrow  set of fac to rs: generally  those th a t are
econom ic, where w eights correspond to values such as the price of land or the cost of 
construction . More generally , because th e re  cannot exist a common unit value, fac to r 
w eights cannot be fully ju s tified  for the  m ajority  of ch a ra c te ris tic s  associated  with an 
im portan t urban developm ent such as an a irpo rt. T here is no agreem ent, for exam ple, on 
values for noise, trav e l tim e, environm ental quality  and o ther im portan t fac to rs  under 
considera tion  when com paring sites.

N everthe less, fac to r w eights can be used specu la tively  to explore the  na tu re  of the 
a lte rn a tiv e  sites by testing  the im plications of d iffe ren t w eights. In such sensitiv ity  
analyses, fac to r w eights can give an indication of how a choice would rank d ifferen t 
assum ptions or values, and how robust the choice is when subjected  to a range of fac to r 
w eights.

In sum m ary, th e re fo re , th e  main steps in the  short-listing  process w ere:

. analysis and grouping of s ites  w ith sim ilar ch a rac te ris tic s ;

. iden tifica tion  of s ites  w ith severe liab ilities;
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id en tifica tio n  of the  superior site(s) w ithin each group;

exam ination of the  d ifferences betw een  the  superior s ite s  from each group; 

sensitiv ity  te stin g  using the  ranking m atrix;

recom m endation  of two (or three) s ite s  for com parison in this D ra ft Environm ental 
Im pact S ta tem en t.
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CHAPTER 5

Site Characteristics

5.1 DESIGN PARAMETERS AND DATA COLLECTION

In this chap ter, the ch a ra c te ris tic s  of each of the  ten  nom inated locations iden tified  in 
C hap ter 3 are sum m arized. To ensure th a t the s ite  se lec tion  process tre a te d  each 
location  on equal te rm s, the following design and d a ta  co llection  work was com pleted  for 
each location:

. The general environs of each location  as defined in F igure 3.2 w ere investigated  to 
iden tify  a specific  and p rac ticab le  site  for a irport developm ent. This investigation  
con cen tra ted  on major determ inan ts  of s ite  developm ent: reasonable topography; 
obstru c tio n -free  approach surfaces; feasib ility  of runway o rien ta tion  for wind 
d irec tion ; and avoidance of e ffe c ts  on m ajor environm ental assets or on residen tia l 
areas.

. In the process of se lec ting  a specific  s ite  w ithin each location , four concept plans 
for the four generic runw ay layouts described in C hap ter 4 (SR, CSPR, WSPR and 
DWSPR) w ere applied to each location , having regard  to:

o rien ta tion  for wind direction ;

p rac ticab le  s ite  developm ent to m inim ize cu t-and-fill and to take  account of 
drainage;

known adverse m eteoro logical conditions; 

po ten tia l flight pa th  obstructions; 

p o ten tia l airspace conflicts; 

m inim izing acquisition of housing; 

m inim izing the ex ten t of noise im pact.

As far as it was possible a t a concept planning level, it was established th a t each of 
the  four layouts could be accom m odated a t each of the ten  locations taking into 
account the p rac tica l problem s of a irport developm ent.
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. A notional s ite  boundary was then iden tified  a t each location  and a concept plan 
p repared  using th e  WSPR layout as rep resen ting  the  w orst case. These concept 
plans, which are  illu s tra ted  in F igures 5.1 to  5.10, show:

a notional s ite  boundary (the 'site ');

the a rea  w ithin this boundary th a t could be expected  to be cleared , levelled  and 
drained for runw ay and te rm inal developm ent (the 'developm ent area ');

th e  a rea  w ithin the 25 ANEF contour.

Subsequent developm ent of p relim inary  m aster plans for the  two sh o rt-lis ted  s ite s  at 
Badgerys C reek  and Wilton involved departu res from the original concept plans as 
fu rth er in form ation  was in troduced -  see C hapters 8 and 13 for discussion of these  
varia tions.

. An SR varian t of the WSPR layout was also developed for each s ite ; it com prised 
one of the  main runways, the  cross-w ind runway and a reduced notional s ite  
boundary.

. Using these concept plans, the notional s ite  boundaries, and the runw ay and airpo rt 
te rm inal a c tiv ity  level assum ptions se t out in Table 4.3 as a basis, d a ta  for each of 
the  s ite  ranking fac to rs  w ere assem bled for the 5 m illion and 25 m illion passenger 
ac tiv ity  levels.

This design and d a ta  co llection  task  involved the  assem bly of some 500 d iffe ren t item s of 
in form ation  (10 sites x 25 su b -fac to rs  x 2 concept plans for each site). The resu lts  of 
this work are sum m arized in the following sections in the form of a general descrip tion  
of the ch a ra c te ris tic s  of each site . The order of p resen ta tio n  of s ites is a lphabetica l 
w ithin each group of s ite s  as follows:

. closer sites:

Badgerys C reek
Bringelly
H olsworthy
Londonderry
Scheyville

. m id -d istance sites:

D arkes F orest 
Somersby 
W arnervale 
Wilton

. outlying site :

Goulburn.

The inform ation  and assum ptions p resen ted  for the  Badgerys C reek  and W ilton s ites  w ere 
based on th a t which was available a t the tim e when the  sh o rt-listing  was being 
undertaken  (April to  Septem ber 1984). On the  basis of more de ta iled  rece n t in form ation , 
some of the d a ta  and assum ptions have been varied in some resp ec ts  for the  evaluation  
of the  two sho rt-lis ted  s ite s  p resen ted  in P a rts  B and C; th e  varia tions in assum ptions are 
discussed in C hap ters  4, 8 and 13; the d a ta  p resen ted  in C hap ters 9-11 and 14-16 are  the  
m ore recen t and detailed .
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5.2 CLOSER SITES

5.2.1 Badgerys Creek

Figure 5.1 shows the  nom inated  9 x 9  km location  (reproduced on an enlarged scale from 
Figure 3.2) and the  notional boundary of the  Badgerys C reek  site  th a t was used for sho rt
listing  purposes. A lthough the village of Luddenham is included within the site  shown in 
th is figure, i t  was found to  be possible when developing the  p relim inary  m aste r plan 
(illu stra ted  in C hap ter 8) to  define a s ite  boundary to  exclude this village. The site  a rea  
used for short-listing  purposes is bounded to  the no rth  by the pipelines from  W arragam ba 
Dam to  P ro sp ec t R eservo ir and to the south by Badgerys C reek. The land slopes gently  
from the  ridge line a t The N orthern  Road in the w est to  South C reek  in the  ea s t, w ith a 
maximum change of e levation  of about 70 m.

The conceptual runw ay system  shown in F igure 5.1 is aligned along the  ridge line on an 
approxim ately  n o rth -w est/so u th -eas t o rien ta tion . H owever, this is only one of several 
alignm ents possible a t Badgerys C reek. Two o ther alignm ents — n o rth /sou th  and no rth - 
eas t/so u th -w est — w ere subsequently investigated  (C hapter 8), and the n o rth -ea s t/so u th - 
w est alignm ent was se lec ted  for the de ta iled  environm ental studies th a t were undertaken 
(C hapters 9-11).

Environment

W ithin the notional s ite  boundary shown in F igure 5.1 there  are some 4,020 ha  of 
ag ricu ltu ra l land com prising 3,770 ha of prim e ag ricu ltu ra l land and 250 ha of good 
grazing land. The principal land use is ru ra l residen tia l and sm all farm s pasturing  c a tt le  
and horses. T here is also one large dairy, some irrig a ted  vegetab le  production, and some 
b a tte ry  chicken sheds. While th e re  is a lower proportion of prim e ag ricu ltu ra l land on 
this s ite  than  a t Bringelly to  the  ea s t, econom ic pressures would eventually  lead, in the 
absence of zoning re s tric tio n s , to the a rea  being u tilized  mainly for ru ral residen tia l and 
hobby farm  purposes.

The soils are predom inantly  clay loam s of the  C um berland association . H ow ever, there  
is an a rea  of M enangle association  a t the cen tre  of the s ite , and an a rea  of Mulgoa 
association  alluvium on the s ite 's  w estern  border. The dom inant geological unit is the 
W ianam atta  Shale, w ith the  Bringelly Shale sub-group outcropping throughout the area . 
C oal underlies the a rea  a t a depth  of approxim ately  830 m. H owever, th e  location  and 
depth  of cover of th is resource make it unlikely th a t it would ever be m ined. A 
proportion of the s ite  is also likely to  contain  econom ically  sign ificant deposits of 
lig h t-firin g  c lay /shale  used for brickm aking, although the po ten tia l of this resource will 
not be determ ined  until the NSW D epartm en t of M ineral R esources com pletes 
investigations over the  nex t tw elve m onths.

Some disturbed  rem nants of native  vegeta tion  rem ain  on the ridge and along the creeks 
in the  s ite . While these  areas may provide h ab ita t for fauna, m ost of the s ite  consists of 
c leared  land and th e re fo re  does not support a high d iversity  of species.

One A boriginal archaeo log ical s ite  is known to exist a t the boundary of the  notional site  
a rea . European se ttlem en t com m enced in the  early  years of the n ine teen th  cen tury  
(c. 1809), when ag ricu ltu ra l production, which had been con cen tra ted  around Sydney and 
P a rra m a tta , was ex tended  to the Badgerys C reek  a rea  in order to  u tilize  the fresher soils 
th e re . In itia lly , sm all farm s w ere built on sm all blocks of land, bu t these  w ere 
consolidated  into la rger e s ta te s  during the  1830s and 1840s. Extensive deposits of good 
clay in the a rea  w ere also exploited  for brick  m anufacturing  a t this tim e. H owever, 
during the 1860s, d isease and com petition  severely  a ffec ted  ag ricu ltu ra l developm ent, 
and large p as to ra l runs w ere estab lished . These in turn  w ere badly a ffe c te d  by the  1890s 
depression and began to  be subdivided into fa rm le ts  and housing in the 1920s. T here are 
no recorded  sites w ithin the  notional site ; how ever, early  local plans show the  nam es of a
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fu rth e r seven teen  p roperties  also w ithin the  notional s ite , some of which appear to  have 
h is to rica l connections.

B ecause the  Badgerys C reek  s ite  is loca ted  within the C um berland P lain , it was judged to 
rank  seven th  out of the  ten  s ite s  in its  p o ten tia l to  co n tribu te  to regional a ir quality  
problem s. Only Bringelly (which is sim ilar in location  to  Badgerys C reek , but in a more 
populated  area), and Londonderry and Scheyville (both of which are  in a reas  w ith  very 
poor dispersion ch arac te ris tic s)  w ere ranked as worse on this fac to r.

The site  drains into South, Badgerys, Cosgroves, Duncans and Mulgoa creeks, and thence 
in to  the N epean R iver. None of these creeks is classified  by th e  S ta te  P ollu tion  C ontrol 
Com m m ission, bu t Duncans C reek  discharges in to  the  N epean, which is c lassified  as 
C lass 'S' (Specially P ro te c te d  W aters) upstream  of W allacia. Given this c lassifica tion  and 
the  location  of the  s ite  a t the  headw aters of five creeks, one of which (South C reek) is 
ex tensive , developm ent of this s ite  was judged as having the  p o ten tia l to give rise  to 
m ore w ate r quality  problem s than the o ther s ites  excep t for Bringelly (also lo ca ted  on 
South C reek), D arkes F o res t and W ilton. D evelopm ent of the  s ite  could also con tribu te  
to  the  risk  of flooding along South C reek.

Some 1,350 people (1981 Census) w ere e s tim ated  to reside w ithin the notional s ite  
boundary shown in F igure 5.1. The a rea  of no ise-incom patib le land use w ithin th e  25 
ANEF contour is approxim ately  2,518 ha, and a fu rther 5,007 ha w ere assessed as being 
capable of m ore in tensive developm ent which could render these  a reas  no ise- 
incom patib le  also.

T here sire a num ber of sign ificant in s titu tional land uses to the no rth  and eas t of the  s ite , 
including th e  CSIRO M cM aster R esearch  S ta tion , the  U niversity  of Sydney's M cG arvie 
Sm ith farm , an RAAF receiv ing  sta tio n , the  F leurs Radio O bservatory  and the O verseas 
T elecom m unications Radio C en tre . The site  is crossed by tw o 330 kV transm ission  lines 
and th e re  is a proposed for a new 500 kV line th a t would also cross the s ite .

A ccessib ility

A ccess to  Badgerys C reek  by road would be via:

. The N orthern  Road, no rth  to  the W estern Freew ay;

. E lizabe th  D rive, eas t to  the  Hume Highway;

. B ringelly Road, south and east to the  Hume Highway.

The road tra f f ic  load genera ted  by a second a irp o rt would be spread over a num ber of 
access rou tes, and upgrading of the W estern F reew ay or Hume Highway m ay not be 
requ ired . It would be necessary  to  con stru c t a new road around the  s ite , and to  re lo c a te  
The N orthern  Road to link i t  w ith  E lizabe th  D rive and S ilverdale Road.

In planning for ra il access, th e  following two a lte rn a tiv e s  are  availab le for an e lec tr if ie d  
doub le -track  ra il spur from  the  existing netw ork to the site :

. from w est of St Marys;

. from  south of G lenfield.

U nder the  road netw ork and trav e l conditions assum ed for the year 2015, the  s ite  would 
be approxim ately  48 km from  Sydney, and morning peak hour trav e l tim e by road would 
be approxim ately  74 m inutes. Of the ten  s ite s, only H olsw orthy would have a lesser 
agg rega te  road trav e l tim e m easure . The ra il d istance to  the  c ity  cen tre  on the assum ed 
y ear 2015 netw ork  would be 68 km (given a su itab le  connection to the netw ork), w ith a 
morning peak hour trav e l tim e e s tim a ted  a t 65 m inutes (in the  discussion of access 
d is tance  and tim es for the  rem aining nine sites, the tim es are as e s tim a ted  for the 
morning peak hour and th e  d istances are  es tim ated  from the netw ork  assum ed to  be in 
p lace in the year 2015).
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Figure 5.1
BADGERYS CREEK SITE AND WSPR LAYOUT
N O T E : T h is  la y o u t  w a s  u s e d  fo r  th e  s h o r t - l is t in g  a n a ly s is  o n ly ;  s e e  f ig u r e  8 .3  fo r  th e  p r o p o s e d  la y o u t  a t  
B a d g e ry s  C re e k .
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The region in which th e  proposed Badgerys C reek  s ite  is lo ca ted  is a lready  well served  in 
te rm s of general aviation, as th e re  are th ree  general av iation  aerodrom es in the  area: 
Bankstown, Hoxton Park  and Cam den.

Airport operations

The average incidence of fog in the  a rea  has been es tim ated  to  vary from  tw elve days 
per year on th e  Luddenham ridge to tw en ty -five  days for th e  South C reek  area . 
O ccasional thunderstorm s might re s tr ic t  operations a t a fu tu re  a irpo rt on the  proposed 
site  for b rie f periods, but no more so than  a t the existing aerodrom es in th e  region. Wind 
coverage for th e  runway system  would be 99-8% or g rea te r.

Existing a irspace arrangem ents in the  w estern  region would be a ffe c te d  by the  
operations of a second Sydney airport a t Badgerys C reek, but the  ex ten t of th is would 
depend on the final alignm ent adopted. H oxton Park  would be the  aerodrom e m ost 
a ffec ted , although provision could be m ade for its  continued operation . T here would be 
severe re s tr ic tio n  on the  flight tra in ing  now carried  out in the  a rea  and some 
in te rfe ren ce  w ith o ther ac tiv itie s  a t Bankstown and Cam den aerodrom es.

C ost

The Badgerys C reek  s ite  has the th ird  highest acquisition  cost, a f te r  Scheyville and 
Bringelly. N evertheless, the overall acquisition and developm ent costs for the  Badgerys 
C reek  s ite  would allow savings of approxim ately  $90 m illion over these  costs associa ted  
w ith the  m ost expensive s ite , which is Scheyville. This assessm ent took in to  account 
broad cost es tim a tes  for s ite  acquisition, re location  of in fra s tru c tu re  and of 
C om m onw ealth fac ilitie s , s ite  p reparation , and the  provision of access and new 
in fra s tru c tu re , as well as a specu la tive schedule for acquisition and developm ent over 
f ifteen  years.

5.2.2 Bringelly

Figure 5.2 shows the  nom inated location  and notional boundary of the  Bringelly s ite  used 
for short-listing . The site  is bounded by the  Hume Highway on the south and east and by 
South C reek  on the  w est, and extends some 2.5 km north  of Bringelly Road. The te rra in  
consists of m oderately  to  gently  rolling hills on W ianam atta  Shale and some alluvium , 
w ith a maximum fall of about 60 m from south to  north.

Several runway o rien ta tions are possible. The alignm ent shown in F igure 5.2 used for the  
sho rt-listing  analysis took advantage of the no rth /sou th  sloping te rra in  and of the 
drainage p a tte rn  tow ard South C reek  in the  w est and Kemps C reek  in the  east.

Environment

Much of the land w ithin the  notional s ite  boundary is prim e ag ricu ltu ra l land. The 
principal land uses are ru ra l residen tia l and sm all farm s running c a tt le  and horses, some 
sm all a reas of ho rticu ltu re , in tensive vegetab le  production, and chicken production (an 
im portan t ac tiv ity  in th e  local area) as well as some extensive c a t t le  grazing en terp rises . 
The to ta l a rea  of prim e ag ricu ltu ra l land w ithin the  s ite  is e s tim ated  a t approxim ately  
4,100 ha — the la rgest of the ten  s ites.

The dom inant geological unit is the W ianam atta Shale, w ith the Bringelly Shale sub-group 
outcropping throughout the area. The la t te r  is a brickm aking resource. Coal underlies the  
Bringelly Shale at a depth of 830 m but the depth  of cover and location  m ake it unlikely 
th a t this resource would ever be mined.
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T here are sm all d isturbed  rem nants of native v egeta tion  on the  s ite . No ra re  or 
endangered p lan t species are known to  be p resen t; how ever, th e re  is a proposal for a 
na tu re  reserv e  on Kemps C reek  dow nstream  from the s ite . The creeks w ithin th e  s ite  
serve as w ildlife corridors, and a sm all proportion of the s ite  (5%) would be a su itab le  
h ab ita t for th ree  sensitive bird species — the  sa tin  fly ca tch er, the  co llared  sparrow haw k 
and the  cuckoo-shrike.

T here are no A boriginal archaeological s ite s  known to exist w ithin the  s ite . S e ttlem en t 
of the  a rea  by Europeans followed a sim ilar p a tte rn  to  th a t a t Badgerys C reek . T here 
are  two recorded  h isto ric  sites, the  Church of the  Holy Innocents and B ellfield  Farm  at 
R ossm ore. In addition, early  local maps show the nam es of a t le ast th ir te e n  p roperties  
w ithin th e  notional s ite  which appear to  have h isto rica l connections.

The site  is loca ted  w ithin th e  C um berland Plain and is ad jacen t to  populated  areas. For 
this reason, it was poorly ranked on air quality  grounds — only the  Londonderry and 
Scheyville s ites  rece ived  a worse ranking.

The s ite  drains into South C reek  and Kemps C reek  and thence into th e  H aw kesbury R iver 
a t Windsor. South C reek  is an unclassified  s tream . Bringelly was ranked as com parable 
to  Badgerys C reek  on the  po ten tia l for a irpo rt developm ent to  a ffe c t w ater quality  in 
these  s tream s. D evelopm ent a t Bringelly could also con tribu te  to the  risk of flooding 
along South C reek.

A pproxim ately 4,250 people (1981 Census) w ere es tim ated  to  reside w ithin the  notional 
s ite  boundary shown on F igure 5.2. The a rea  of noise-incom patib le land use w ithin th e  25 
ANEF contour is approxim ately  2,729 ha, and a fu rth er 4,014 ha w ere assessed as being 
capable of m ore in tensive developm ent th a t could render these  areas no ise-incom patib le 
also.

The s ite  is trav e rsed  by a num ber of pow er transm ission lines which converge on the 
Kemps C reek  high voltage sw itching sta tio n . The Moomba—Sydney n a tu ra l gas pipeline 
and a Telecom  radio link from  C ecil Park  also cross the site .

A ccessibility

On th e  basis of the  layout shown in F igure 5.2, it was assum ed th a t road access would be 
via Bringelly Road east to the  Hume Highway and th a t D evonshire Road and M am re Road 
would be upgraded to the  north  to connect to the  W estern F reew ay. The sec tion  of 
Bringelly Road betw een C ow pasture Road and the  N orthern  Road would have to  be 
re lo ca ted . R ail access would be provided by the  construction  of an e lec tr if ied  double
trac k  spur from G lenfield.

The site  would be approxim ately  47 km from Sydney on the  road netw ork assum ed for the 
y ear 2015. T ravel tim e by road under those conditions would be approxim ately  71 
m inutes. Of the  ten  s ite s, Bringelly is ranked th ird  in te rm s of the  agg rega te  road trav e l 
tim e m easure (with Badgerys C reek and H olsworthy being m ore accessib le). The rail 
d istance  to the  c ity  cen tre  would be 47 km and rail trav e l tim e 52 m inutes.

The region in which the  Bringelly s ite  is loca ted  is already  well served  in te rm s of 
general av iation  by the  Bankstown, Hoxton Park  and Cam den aerodrom es.

Airport operations

The frequency of fog has been es tim ated  a t an average of tw en ty -five  days per year for 
South C reek  but could be expected  to be less on the higher ridges. O ccasional 
thundersto rm s may briefly  re s tr ic t operations, but no m ore so than a t existing 
aerodrom es in the  region. Wind coverage for th e  runw ay system  shown in F igure 5.2 
would be 99.8% or g rea te r.
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A second Sydney a irpo rt a t the Bringelly s ite  would severely  re s tr ic t the use of Cam den 
aerodrom e or requ ire  its  closure and would require  the closure of Hoxton Park. 
M odifications to  airspace arrangem ents at Bankstown and K ingsford-Sm ith airports 
would be required; Schofields aerodrom e would be largely  unaffec ted .

Cost

Of th e  ten  s ites, Bringelly was es tim ated  to have the second highest acquisition cost 
(Scheyville having the highest). This re f le c ts  the existing density of developm ent on the 
Bringelly s ite . O verall, it was es tim ated  th a t it would be the fourth  m ost expensive s ite  
to  acquire and develop.

5.2.3 Holsworthy

Figure 5.3 shows the nom inated location  and notional boundary of the H olsworthy site  
used for short-listing  purposes. The site  is south of Liverpool and east of C am pbelltow n 
and is approxim ately  1 3 x 4  km, bounded on the west by the G eorges R iver and on the 
east by Williams C reek. The site  consists largely  of a deeply d issected  sandstone p la teau  
rising a t an average gradient of about 1% to  the  south. The north-flow ing s tream s are 
approxim ately  60 m below the  level of the p la teau .

The conceptual runway system  shown in F igure 5.3 is aligned approxim ately  no rth /sou th  
along the  ridges, and th e re  is li t t le  scope for op tim ization  of runway alignm ent for wind 
d irec tion . The most favourable alignm ent as far as the  s ite 's  topography is concerned 
requires substan tia l earthw orks: the  crea tion  of a te rm inal a rea  would require filling one 
of the  creek  gullies to  a depth of approxim ately  60 m. A su itab le  source for the 
quan tities  of fill required  has not been identified .

Environment

The a rea  has been used since the  turn  of the cen tu ry  as a m ilitary  firing and bombing 
range. As up to  5% of shells and 8% of aerial bombs do not explode as intended on 
im pact, the  s ite  is con tam inated  by unexploded ordnance, and cu rren t technology is 
inadequate  to  ensure the d e tec tio n  of all of it. The s ite  contains no prim e agricu ltu ra l 
land although th e re  are some 980 ha of grazing land. The Bulli coal seam  is a t a depth of 
800 m and the s ite  has some po ten tia l for the  production of a hard coking coal, although 
the  depth  of cover m akes this uneconom ic a t this tim e.

The s ite  is loca ted  on the  periphery  of the  Cum berland Plain and is e levated . Air 
dispersion c h a ra c te ris tic s  are assum ed to be slightly  b e tte r  than those a t Bringelly or 
Badgerys C reek , although th e re  are populated areas im m ediately  north  of the  site .

The s ite  drains in to  the  G eorges R iver and K alibucca, H arris, Williams and C om plete 
creeks, all of which discharge into the G eorges R iver. H arris and Williams creeks and 
the  G eorges R iver are C lass C (controlled w aters); discharges to these  w aters are 
p e rm itted  subject to approved trea tm e n t and to the availab ility  of su ffic ien t w ater for 
adequate  dilution in the receiving w aters. The s ite  te rra in  offers opportunities to 
reg u la te  s to rm w ater run-off to avoid contribu ting  to flooding problem s on the G eorges 
R iver.

For reasons re la ted  to its  m ilitary  use, the re  is li t t le  inform ation  available on the 
bo tan ical significance of the s ite . H owever, in the north  of the  site  th e re  is now ra re  
v egeta tion  on T ertia ry  alluvium and W ianam atta Shale. The s ite  has an extensive cover 
and g re a te r  varie ty  of na tu ra l vegeta tion  and th e re fo re  a g rea te r  varie ty  of faunal 
h ab ita ts  than are found a t many of the nom inated sites. Although much degraded by 
m ilitary  use, the s ite  may nonetheless form an im portan t environm ental bu ffer betw een 
the  Royal N ational Park  and the  urban developm ent to the north  and w est.
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Figure 5.3
HOLSWORTHY SITE AND WSPR LAYOUT



Within the notional s ite  boundary, some tw en ty -th ree  A boriginal archaeo log ical s ites 
have been iden tified , but th e re  are no known or recorded  European heritag e  sites.

It is es tim ated  th a t approxim ately  1,230 people (1981 Census) live w ithin the notional 
s ite  boundary shown in F igure 5.3. The a rea  of no ise-incom patib le land use am ounts to 
approxim ately  1,424 ha w ithin the 25 ANEF contour. In addition, 671 ha w ithin this noise 
contour w ere assessed as being capable of m ore in tensive developm ent which could 
render these  areas noise-incom patib le also.

D evelopm ent of a second Sydney a irpo rt a t H olsworthy would require  re loca tion  of the 
Army units s ta tio n ed  th e re . The cost of re location  is es tim a ted  by the D epartm en t of 
D efence a t $360 m illion.

A ccessibility

Road access to an a irpo rt a t H olsworthy would be d irec t from the Hume Highway north  
of the s ite . H ow ever, this freew ay would require upgrading. While provision of d irec t 
ra il access to H olsw orthy would be d ifficu lt, it  was assum ed for the purposes of sho rt
listing  th a t some form of moving footw ay and esca la to r system  could be provided to  link 
a new s ta tio n  on the E ast H ills—G lenfield Line w ith an airport te rm inal on the p la teau  at 
H olsworthy.

H olsw orthy is the m ost accessib le of the ten  s ites  by road, being 33 km from  Sydney 
and, on the assum ed 2015 road netw ork, requiring 48 m inutes in trav e l tim e. The 
d istance by ra il would be 32 km, w ith a trav e l tim e of 47 m inutes.

The region w ithin which the  H olsw orthy site  is loca ted  is a lready  well served by th ree  
general av iation  aerodrom es (Bankstown, Cam den and Hoxton Park).

Airport operations

The runw ay system  illu s tra ted  in F igure 5.3 provides 98.7% runway usability  for wind 
d irec tion . Because of the  topographic constra in ts  of the s ite , it is doubtful th a t this 
could be im proved.

A second Sydney a irpo rt a t H olsworthy would be approxim ately  24 km from  K ingsford- 
Sm ith A irport, and operations a t both  a irpo rts  would th e re fo re  have to be com plete ly  
co -o rd ina ted . Bankstown A irport would have to be closed, since the approach paths for 
H olsw orthy would pass overhead and would be in conflic t w ith Bankstown operations. 
Also, some lim ita tions m ight need to be im posed on the use of Hoxton P ark . C urren t 
a irspace re s tric tio n s  around the  A tom ic Energy Com m ission's Lucas H eights 
estab lishm en t would have a sign ificant e ffe c t on operations a t a second Sydney airpo rt a t 
H olsw orthy.

Cost

The estim a ted  costs associated  w ith site  p repara tion  ($375 million) and re loca tion  of 
D efence fac ilitie s  ($360 million) make this s ite  overall the second m ost expensive to 
acquire and develop (afte r Scheyville).

5.2.4 Londonderry

Figure 5.4 shows the  nom inated location  and notional boundary for the Londonderry s ite  
used for sho rt-listing . This s ite  is loca ted  betw een  P en rith  and Richm ond, and is bounded 
approxim ately  on the  east and w est by Londonderry and C astle reagh  roads respectively . 
The land is gently  undulating, w ith a maximum d ifference  in elevation  of about 40 m.

The prim ary  runway alignm ent shown in Figure 5.4 is n o rth -n o rth -eas t/so u th -so u th -w est. 
The m ajor constra in ts  on the  location  and alignm ent of runways a t this s ite  are  the
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escarpm en t of th e  Blue M ountains to the w est and the nearby urbanized areas. To the 
no rth  are  the  towns of Richm ond and Windsor, R iverstone is to  the  e a s t, w hile to  the  
south are  P en rith  and St M arys. C onsiderations of te rra in  c learance  preclude the 
location  of an ea s t/w e st runway closer than  about 10 km to  the escarpm en t.

Environm ent

Much of the  s ite  is covered w ith scrub, excep t where this has been cleared  to the east of 
Londonderry Road on the periphery  of the s ite . The soils a re  m ainly Mulgoa association , 
and tend  to  be badly drained clays. T here is no prim e ag ricu ltu ra l land on the s ite , 
although th e re  is 3,410 ha of C lass II and IV land.

The li t t le  developm ent th a t has occurred  is mainly ru ra l res iden tia l or sm all pou ltry  
farm s. T here are  sand and gravel resources w ithin the s ite  th a t would be s te rilize d  by 
a irp o rt developm ent unless they  w ere ex tra c te d  beforehand. T here is also coal, a t a 
depth  of 860 m, although its  location  and the depth  of cover make it unlikely th a t this 
resource  would ever be mined.

The s ite  contains som e of the m ost sign ificant rem aining exam ples of several 
C um berland P lain  p lan t com m unities, including all occurrences of th e  E ucalyptus 
sclerophylla—Angophora bakeri—Banksia s e rra ta  com m unity (Benson 1980). Several ra re  
p lan t species also occur on the s ite , and a sm all na tu re  reserve  has been g a z e tte d . In 
addition, th e re  are several sensitive species of fauna in or near the s ite  whose h ab ita t 
could requ ire  conservation  p ro tec tio n .

T here are six known A boriginal archaeo log ical s ite s  w ithin the notional s ite  boundary. 
One of the  ea rlie s t European se ttlem en t drives occurred  in the region when g ran ts  of 
50-200 acres  w ere m ade (c. 1800), and the s ite  is bordered by m ajor areas shown in 
G overnor M acquarie's se tt le m e n t plans. H owever, the s ite  itse lf  had lim ited  early  
s e ttle m e n t owing to  the  poor soil. One slab co ttag e  of the  1850-60 period  stands on 
R ic k e tts  R oad. The only recorded  s ite  is the  Londonderry cem ete ry . H ow ever, the s ite  
also inco rpo ra tes  the  only rem aining section  of Ham Common, the original M acquarie 
g ran t for th e  R ichm ond a rea .

The s ite  is in the H aw kesbury Basin, an a rea  w ith notab ly  poor air dispersion 
c h a ra c te r is tic s . T here are  also populated  areas im m ediately  no rth  of the s ite . For these  
reasons a irpo rt developm ent a t Londonderry was assessed as m ore likely to  adversely 
a ffe c t a ir quality  locally  than  a t all o ther s ites  excep t Scheyville.

The site  drains in to  R ickabys C reek  and then into the H aw kesbury R iver a t Windsor. 
Both are unclassified  receiv ing  w aters . P a r ts  of the s ite  a re  low-lying and fall w ithin the 
floodplain of R ickabys C reek . S ite filling and/or the provision of levee banks to keep the 
s ite  flood-free could reduce the  available a rea  for flood sto rage and agg rava te  local 
flooding problem s.

A pproxim ately  1,700 people (1981 Census) w ere es tim a ted  to  reside w ithin the  notional 
s ite  boundary shown in F igure 5.4. The a rea  of no ise-incom patib le land use w ithin the  
25 ANEF contour is approxim ately  2,956 ha. In addition, 1,833 ha w ithin the  25 ANEF 
contour w ere assessed as being capable of m ore in tensive developm ent which could 
render these areas noise-incom patib le also. The Hawkesbury A gricu ltu ral C ollege and 
th e  tow n of Richm ond are  loca ted  im m ediately  no rth  of the p rim ary  runw ays for the 
layout adopted for sho rt-listing  purposes.

No m ajor pow er lines would requ ire  re location .

A ccessib ility

R oad access to the Londonderry s ite  would be via d irec t connections into the proposed 
C astle reag h  F reew ay , which would have to be upgraded and ex tended  to  C astle reag h
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Road. Londonderry Road would be cu t, although th e re  are a lte rn a tiv e  rou tes  along 
Windsor or C astle reagh  roads. Richm ond Road would require  upgrading to the  south to 
provide access to the  G rea t W estern Highway and the  W estern F reew ay.

Two a lte rn a tiv es  would be available for the  provision of ra il access from the  existing 
netw ork: from  w est of P enrith , or from w est of St M arys via the Ropes C reek  Branch to  
Dunheved and then along the  C astlereagh  F reew ay alignm ent.

The Londonderry s ite  would be about 62 km from Sydney on the assum ed 2015 road 
netw ork, w ith a road access tim e of 97 m inutes. The corresponding d istance by rail 
would be 68 km, w ith a trav e l tim e of 64 m inutes.

A m ajor advantage of the  Londonderry s ite  (an advantage th a t it shares w ith Scheyville) 
is its  po ten tia l to  m eet general av iation  needs in the  north  and n o rth -w est of th e  Sydney 
Region. At p resen t, Schofields is the  only available fac ility , but its  public use is 
re s tr ic te d  to  daytim e flights a t w eekends and public holidays.

Airport operations

RAAF Base Richm ond has about 100 closures per year owing to  fog. The runw ay system  
illu s tra ted  in F igure 5.4 provides g rea te r  than  99.8% wind coverage.

Severe con flic t would occur betw een a irc ra f t m ovem ents a t a second airpo rt a t the 
Londonderry s ite  and a t RAAF Base Richm ond if these fac ilitie s  w ere to  be sep a ra te ly  
operated . For this reason, the  concept plan and cost es tim a tes  assum ed th a t a second 
Sydney airpo rt a t Londonderry would be used jo in tly  by the  RAAF, and th a t Richm ond 
would be developed as a m ajor RAAF m ain tenance base, w ith lim ited  flying operations 
associated  w ith th a t ac tiv ity .

Cost

Of th e  five closer sites, Londonderry is e s tim ated  to be the le ast expensive to  acquire, 
p repare  and serv ice , even a f te r  allowing $40 million to  re lo c a te  th e  Londonderry 
T ransm itting  S tation  and to  make provision for RAAF requ irem en ts  a t the civilian 
a irpo rt (at a cost of $50 million).

5.2.5 Scheyville

F igure 5.5 shows the nom inated location  and notional boundary of the  Scheyville s ite  
used for short-listing . The site  is n o rth -e a s t of Windsor Road and is broadly cen tred  on 
Scheyville. The land is generally  undulating to hilly, m ostly c leared , and zoned non- 
urban. It includes portions of the  M unicipality of Windsor and the  Shire of Baulkham 
Hills.

The prim ary  runway alignm ent shown in F igure 5.5 is approxim ately  no rth -n o rth - 
w est/sou th -sou th -east to  take  advantage of site  conditions and to  provide approach and 
d epartu re  corridors th a t are free  of obstructions and th a t m inim ize noise e ffe c ts  beyond 
th e  s ite . High ground to the  east and w est constrains runway alignm ent in those 
d irections.

Environment

W ithin the  notional s ite  boundary, the  main land uses are ru ra l residen tia l, horse farm s, 
vegetab le  production (irriga ted  from farm  dams) and some poultry  production. The land 
capab ility  classes are very mixed as a resu lt of the undulating to hilly te rra in , and th e re  
is a sign ifican t residual tim bered  area  of approxim ately  500 ha. T here are  approxim ately  
3,750 ha of C lass I-IV ag ricu ltu ra l land of which approxim ately  1,900 ha are  prim e 
ag ricu ltu ra l land. The vegetab le  production a rea  is loca ted  tow ards the eas te rn  m argin 
of the s ite , w here the  soils are m ainly clay loam s of the  C um berland association , and
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hence prim e ag ricu ltu ra l land. R ural residen tia l developm ent is rapidly increasing , and 
the  rem aining open land is associated  w ith the co n cen tra ted  vegetab le  areas.

T here is a sign ificant rem nant of natu ra l vegeta tion  in the  no rthern  p a rt of the  s ite  
which could po ten tia lly  be conserved as p a rt of an enlarged Longneck Lagoon R eserve. 
Longneck C reek  also flows through p a rt of the s ite  and feeds th e  Long N eck Lagoon 
w etlands area . A num ber of sensitive species of fauna are found on the s ite  including the  
cuckoo-shrike, the  tig e r ca t, koala, squirrel glider, w a te r ra t and platypus. From  tim e to 
tim e, flocks of large birds such as pelicans, swans and ibis frequen t the  num erous lagoons 
along the  H aw kesbury Valley, and could p resen t a hazard  to  a irc ra ft.

T here a re  seven known A boriginal archaeological sites w ithin the notional s ite  boundary 
shown in F igure 5.5. The a rea  was se ttle d  by Europeans a t a very early  s tage , although 
in itia lly  this se ttle m e n t was re la ted  to the  developm ent of the  alluvial f la ts  ra th e r  than 
to  the  more heavily wooded higher areas. Small farm s w ere estab lished , and som e horse 
studs w ere developed during the  1820s and 1830s. Good local supplies of clay w ere 
probably also exploited  for brick and tile  making a t an early  period. U ntil the  1860s, 
sm all farm s, orchards, m arket gardens and horse studs w ere predom inant. H ow ever, the  
a rea  w ent into sharp decline in the  1860s, prim arily  because of ag ricu ltu ra l diseases; 
th e re a f te r  some pastoralism  developed, followed by u rban /ru ra l fringe developm ent. 
Although th e re  are no recorded  European h eritag e  sites, a b lacksm ith 's shop known as 
Huxley's Forge is still operating  ju st w ithin the  p e rim ete r of the  s ite . Early local maps 
of the  a rea  show the  nam es of eight p roperties  th a t appear to  have som e h isto rica l 
connections. P it t  Town, n o rth -ea st of the s ite , is of national h is to rica l sign ificance.

The s ite  is w ithin the H aw kesbury Basin, an a rea  th a t has been iden tified  as having poor 
atm ospheric  dispersion ch a ra c te ris tic s . The a rea  is also re la tiv e ly  heavily  populated. 
For these  reasons Scheyville was ranked la st on th e  air quality  su b -fac to r.

The site  drains into K illarney Chain of Ponds and Longneck C reek, n e ith er of which is a 
c lassified  s tream . H owever, some portions of this location , p articu la rly  in the  east and 
north , are  highly vulnerable to soil erosion; la rg e -sc a le  d istu rbance of the  kind 
associa ted  w ith a irpo rt construction  could thus be expected  to  produce erosion and 
s ilta tio n  problem s. The a rea  is low-lying and airpo rt developm ent could aggrava te  local 
flooding problem s.

Some 3,160 people (1981 Census) w ere es tim ated  to reside w ithin the  notional s ite  
boundary shown in F igure 5.5; only the notional Bringelly s ite  has a higher population. 
The a rea  of noise-incom patib le land use w ithin the 25 ANEF contour com prises 
approxim ately  3,415 ha, th e  la rgest a rea  of noise-incom patib le land associa ted  w ith any 
of the  s ite s. A fu rth e r 3,533 ha w ere assessed as being capable of m ore in tensive 
developm ent which could render these additional areas noise-incom patib le .

A 500 kV transm ission line b isects th e  s ite  and would require  re location .

A ccessibility

A ccess to the  Scheyville s ite  would require  a spur road from  Windsor Road. Windsor 
Road and Old Windsor Road would both requ ire  upgrading to provide connection to  the 
C astle reagh  F reew ay, which would also requ ire  upgrading to  the  eas t. In addition, Old 
Windsor Road and Seven Hills Road would need to  be upgraded south of th e  proposed 
C astle reagh  F reew ay to  provide access to  the G rea t W estern Highway and the W estern 
F reew ay, and Boundary Road would have to be re lo ca ted  around th e  s ite . For rail 
access, a connecting  spur would be required  from the existing line, no rth  of R iverstone.

The Scheyville s ite  would be about 49 km from  Sydney on th e  assum ed 2015 road 
netw ork. Travel tim e by road would be about 80 m inutes. The d istance  by rail would be 
56 km, w ith a trav e l tim e of 61 m inutes.
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A m ajor advantage of locating  a second Sydney airport at Scheyville (or Londonderry) 
would be the po ten tia l of these s ites  to m eet the general aviation needs in the north  and 
n o rth -w est areas, thus providing a b e tte r  balance of fac ilities  throughout the Sydney 
region.

Airport operations

The Bureau of M eteorology has es tim ated  the average fog frequency a t this location  as 
sixty days per annum in the low er areas around P it t  Town, reducing to tw en ty -five  days 
per annum in the  southern portion which is higher and fu rther from the  river. The 
runway system  illu s tra ted  in F igure 5.5 provides for g rea te r  than 99.8% wind coverage.

A irport operations a t Scheyville would cause minim al in te rfe ren ce  w ith operations at 
K ingsford-Sm ith  A irport, but conflic t would occur w ith the  m ovem ent of m ilitary  
a irc ra f t a t RAAF Base Richm ond. While a sm all num ber of m ovem ents a t R ichmond 
could be accom m odated, cu rren t tra in ing  flights from Richm ond involving circu it flying 
m ight have to be tran sfe rred  to the Scheyville s ite . For this reason, the  sam e jo in t use 
assum ptions made for th e  Londonderry s ite  w ere also used in evaluating th e  Scheyville 
s ite . In addition, it would be necessary  to  close the Schofields A erodrom e, thus 
displacing about 15,000 annual a irc ra ft m ovem ents

Cost

The acquisition costs of the  Scheyville s ite  are es tim ated  to  be very much higher than 
the o ther s ites and, overall, Scheyville was assessed as the most costly  of all s ites to 
acquire, p repare  and serv ice .

5.3 MID-DISTANCE SITES

5.3.1 Darkes Forest

Figure 5.6 shows the  nom inated location  and notional boundary for the  D arkes F o rest s ite  
used for short-listing .

This location  com prises an a rea  w est of the Southern Freew ay and south of D arkes 
F o rest. It is bounded on the south-w est by Lake C a ta ra c t and on the  north  and north 
w est by s teep  gorges. The elevation  is generally  betw een 350 m and 450 m above sea- 
level, although the  level of Lake C a ta ra c t is low er (less than 300 m), and the gullies to 
the north  are also below this general level. The Illaw arra  escarpm ent, which falls rapidly 
to sea-level, is 3 km east of the  notional site  boundary.

The prim ary  alignm ent shown in F igure 5.6 is no rth /sou th  along a ridge line. An 
a lte rn a tiv e  eas t/w e st alignm ent is possible, although this would bring the approach 
threshold to  w ithin 2,500 m of the escarpm ent w here severe turbulence could be 
expected  during periods of strong w esterly  winds. Because of the topography, large scale 
earthw orks would be required  for the layout illu s tra ted  in F igure 5.6.

Environment

A ridge of cu ltiva ted  land and the village of D arkes F orest are both loca ted  in the 
northern  p a rt of the s ite . The re s t of the  northern  half is w ithin the  O 'H ares C reek 
W ater C atchm en t A rea of the M etropolitan  W ater Sew erage and D rainage Board, while 
the southern portion is w ithin the  C a ta ra c t C atchm en t A rea. There is no agricu ltu ra l 
developm ent in this southern portion and, as th e re  appear to be only iso la ted  occurrences 
of shale-derived  soils am ongst the  la te riz ed  sandstone and netw ork of swamps, its  
ag ricu ltu ra l po ten tia l is very lim ited . The adjoining D arkes F orest o rchard  a rea  to  the 
north  is loca ted  on shale-derived  soils which have been classified  as Woronora loam . The 
s ite  contains no prim e ag ricu ltu ra l land.
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The s ite  is underlain by the  Bulli coal seam a t a depth  of about 450 m and this low -ash, 
hard  coking coal is a t  p resen t being m ined for export. The D arkes F o rest m ines are  the 
only producers of this type of coal in New South Wales.

A num ber of ra re  p lan t com m unities and species are  p resen t on the  s ite , and the 
condition of v egeta tion  is generally  very good. The site  is of conservation  value, and 
also form s p a rt of a la rger region which would be reduced in conservation  value by the  
excision of an a rea  of su ffic ien t size for a irpo rt developm ent. Of the ten  s ite s , the 
D arkes F o rest s ite  also contains the  g re a te s t d iversity  of faunal h ab ita ts  in th e  le a st 
d istu rbed  condition. Several faunal species in the a rea  require  p ro tec tio n , and the large 
swampy areas are  known to contain  a wide varie ty  of am phibians.

Some 103 A boriginal archaeological s ite s, including she lte rs, axe grinding s ite s  and a rt 
s ite s, have been iden tified  w ithin this s ite , m aking it one of th e  m ost sensitive of the  ten  
s ite s  on this su b -fac to r. T here are no known European h eritag e  s ite s  w ithin th e  notional 
s ite  boundary shown in F igure 5.6.

The site  is lo ca ted  in an e levated , well v en tila ted  a rea  outside the  C um berland P lain  and 
a irpo rt developm ent was assessed as unlikely to  con tribu te  sign ifican tly  to  air pollution 
problem s e ith e r in the Sydney or Illaw arra  regions. P a r ts  of the s ite  are  lo ca ted  w ithin 
M etropolitan  W ater Sew erage and D rainage Board W ater C atchm en t a reas. C a tch m en t 
p ro tec tio n  works would th e re fo re  be required  during both construction  and operation  of 
an a irp o rt a t th is s ite  to  p reven t run-off from the s ite  con tam inating  w ate r sto rages. 
Flooding e ffe c ts  to local s tream s could be avoided through appropria te  design of run -o ff 
co llection  and re ten tio n  system s.

It was es tim ated  th a t th e re  w ere approxim ately  th ir ty  people (1981 Census) residing 
within the notional s ite  boundary shown on F igure 5.6. The a rea  of no ise-incom patib le 
land use w ithin the  25 ANEF contour is es tim ated  a t 375 ha.

T here are  no existing pow er lines or o ther m ajor fac ilitie s  on the  s ite  which would 
requ ire  relocation .

A ccessib ility

To provide road access to  the  D arkes F o rest s ite , a spur would need to  be co nstruc ted  
from the  Southern F reew ay . This freew ay would carry  m ost of the  a irp o rt tra f f ic  and 
would have to  be upgraded as far as Sutherland, where tra f f ic  would begin to disperse. 
The P rinces Highway in th is a rea  would also need upgrading. It would also be necessary  
to  re lo c a te  a sec tion  of the C am pbelltow n—Bulli Road, and secondary access to  the 
a irpo rt could be provided from this re lo ca ted  road. R ail access could be provided from 
south of W aterfall, via the Southern Freew ay alignm ent.

The D arkes F o rest s ite  would be about 57 km from Sydney on the  assum ed 2015 road 
netw ork; travelling  tim e by road would be 75 m inutes. By rail, the corresponding 
d istance would be 59 km w ith a trav e l tim e of 63 m inutes. The region is re la tiv e ly  well 
served  by general av iation  fac ilitie s .

Airport operations

Fog is experienced along the  tollw ay in the  v icin ity  of the a irpo rt s ite  for an average of 
350 hours per annum . These fogs tend to  persist throughout the  day and can la st for 
tw en ty -fou r hours or m ore. As no ted  above, severe turbulence could be experienced  in 
the  v ic in ity  of the  escarpm en t (see Section 6.3 for fu rth er discussion of these problem s).

While flight paths would cause li t t le  in te rfe ren ce  w ith tra f f ic  a t o ther a irpo rts , a 
no rth /so u th  flight pa th  would conflic t w ith the H olsworthy m ilita ry  firing range.
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Cost

Because of its  low estim a ted  s ite  acquisition cost, overall th e  D arkes F o rest s ite  was 
found to  be th e  le ast costly  of the ten  s ites  to acquire, p repare  and serv ice .

5.3.2 Somersby

Figure 5.7 shows the  nom inated location  and notional boundary_fo^  the  Somersby s ite  
used for short-listing . The site  is w ithin the H unter Range n o rth -ea st of G osford, and 
roughly cen tred  on the  triang le  form ed by P ea ts  Ridge, M angrove M ountain and Rannock. 
This a rea  com prises a p la teau  250-300 m above sea  level, w ith the  land falling aw ay 
steep ly  to  the  incised beds of the  ad jacen t creeks. The runw ay and taxiw ay system s are 
lo ca ted  along the ridge lines, w ith the  te rm inal a rea  in a cen tra l location . The approach 
and departu re  corridors are  free  of obstructions.

Environment

The principal existing land uses are c itrus production, ru ra l residen tia l, and sm all farm s 
m ostly carry ing  horses but also poultry . The soils are  mainly sandstone-derived  and are  
w ell su ited  to  c itru s  production, which is an econom ically  sign ificant local industry. 
T here is no prim e ag ricu ltu ra l land but 1,500 ha, or about 63% of the  s ite , are  used for 
c itru s  growing.

Most of the  s ite  has been cleared  for orchards, and the  rem aining areas of na tu ra l 
v egeta tion  are generally  sm all and disturbed. T here is some native  v eg e ta tio n  on a 
b asa lt ou tcrop  a t K ulnura, although this is also disturbed, and th e re  are ra in fo rest 
com m unities in the  surrounding valleys w here exam ples of the  endangered species 
G rev illea  shiressii are  found. A num ber of faunal species of conservation  im portance are 
also found on and ad jacen t to the site .

The s ite  is underlain by coal a t a depth of 350 m. There is in suffic ien t in form ation  to 
assess th is resource , although the depth of cover would m ake it uneconom ic to e x tra c t a t 
this tim e.

E leven A boriginal archaeological s ite s  have been iden tified  w ithin the  s ite . H owever, 
the  a rea 's  European h eritag e  significance is less well docum ented than  th a t of som e of 
the  o ther s ite s. T here are  no recorded  s ite s  w ithin th e  notional s ite  boundary; how ever, 
early  local maps of the  a rea  show some p roperties  th a t may have h isto rica l connections.

The s ite  is loca ted  outside the  C um berland Plain and is well v en tila ted . A irport 
developm ent would be unlikely to con tribu te  sign ifican tly  to the air quality  problem s of 
the Sydney Region. H owever, the s ite  lies p artly  w ithin the  ca tchm en t a rea  for 
G osford's w ater supply. Flooding e ffe c ts  to  local s tream s could be avoided through the  
design of appropria te  s ite  run-off co llection  and re te n tio n  system s.

It was es tim a ted  th a t th e re  w ere som e 860 people (1981 Census) residen t w ithin the  
notional s ite  boundary shown in F igure 5.7. The a rea  of no ise-incom patib le land use 
w ithin th e  25 ANEF contour is approxim ately  1,010 ha. A fu rth e r 2,264 ha w ere assessed 
as being capable of m ore in tensive developm ent which could render these  areas noise- 
incom patib le also.

The s ite  is crossed by tw o high voltage transm ission lines which would requ ire  re location . 

A ccessib ility

Road access would be south along th e  P acific  Highway, joining the  F3 F reew ay  a t C alga. 
Major upgrading of this section  of the highway and of the freew ay south of C alga would 
be requ ired . The s ite  would sever a sm all section  of the P ac ific  Highway and would also 
cu t a num ber of roads in the  C en tra l M angrove area . Two a lte rn a tiv e s  are  availab le for
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public tran sp o rt access: e ith er express coach serv ices from the ra ilhead  a t H aw kesbury, 
or a new spur from north  of Wondabyne, following Myron and K ariong Brooks and up the 
escarpm ent to the  site .

The Somersby s ite  would be about 74 km from Sydney on the  assum ed 2015 road netw ork, 
w ith a trav e l tim e of 89 m inutes. The corresponding d istance by ra il would be 92 km, 
w ith a trav e l tim e of 96 m inutes.

W arnervale aerodrom e is well loca ted  to  serve the  C en tra l C oast and a second a irpo rt a t 
Somersby would be unlikely to  make as sign ificant a con tribu tion  to general av iation  
requ irem en ts  in th e  Sydney Region as s ite s  a t Scheyville, Londonderry, Badgerys C reek, 
Wilton or D arkes F o rest.

Airport operations

Fog, low cloud or tu rbulence may provide re s tric tio n s  on the  use of this s ite . No wind 
d a ta  w ere available from  which to  assess runway usability . H owever, it was assum ed 
th a t a runway o rien ta tion  could be found which would provide a t le a st 98.7% usability .

An a irpo rt a t this s ite  would have a minim al e ffe c t on existing airspace arrangem ents.

Cost

This s ite  was es tim ated  to  have re la tive ly  high site  p reparation  and in fra s tru c tu re  costs, 
but overall was among the  least costly  s ites  to acquire, p repare  and serv ice .

5.3.3 Warnervale

Figure 5.8 shows the  nom inated location  and notional boundary of the  W arnervale s ite  
used for short-listing . The s ite  is loca ted  betw een  the  Main N orthern  railw ay line and 
Hue Hue Road, north  of W arnervale Road, and incorpora tes  the  existing a irpo rt at 
W arnervale. The prim ary runways, which are  shown in F igure 5.8, are  aligned 
n o rth -e a s t/so u th -w e s t. O ther alignm ents would be constrained  by the  m ountains to  the 
w est of the  s ite  and the  urban developm ent th a t has taken  p lace to  the  east.

Environment

The principal land use is ru ra l residen tia l and sm all farm s, although th e re  are sign ificant 
tim bered  areas. The soils are  sandstone-derived  and re la tiv e ly  in fe rtile , but w ith 
pockets of b e t te r  soils. T here are about 2,020 ha of C lass IV ag ricu ltu ra l land, but no 
C lass I-m prim e ag ricu ltu ra l land.

The site  is underlain by th e  F assifern  and W allara—G reat N orthern  coal seam s a t depths 
of 350-400 m and 250-300 m respectively . The m ineable section  of the  F assifern  seam is 
confined to the northern  o ne-fifth  of the  s ite  and is steam ing coal, while the  m ineable 
section  of the  W allara—G reat N orthern  seam is confined to  the  w est of the  site .

The p lant com m unities of significance on this s ite  are the M elaleuca fo rests  and heaths 
growing on poorly drained areas w ithin and to the south of the s ite . As the  s ite  is well 
v eg e ta ted , and also contains several w atercourses and p a rt of an ephem eral swamp, the  
s ite  and surrounding areas are  rich  in fauna and contain  a num ber of species of 
conservation  value.

One Aboriginal archaeological s ite  has been iden tified  w ithin the  s ite , but th e re  are  no 
known sites of European h eritag e  significance.

The s ite  is lo ca ted  outside th e  Cum berland P lain, and thus a irpo rt developm ent would not 
con tribu te  to  air quality  problem s in th e  Sydney Basin. H owever, the s ite  is in a poorly 
v en tila ted  a rea  ad jacen t to residen tia l developm ent, and the  airpo rt could be a 
sign ifican t con tribu to r to  any local air quality  problem s.
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The s ite  is drained by the  Wyong R iver and W allarah and Spring creeks, all of which flow 
in to  Tuggerah Lake. The la t te r  is a C lass C (controlled) w aterbody in to  which d ischarges 
a re  p e rm itted  sub ject to  approved tre a tm e n t and adequate  dilution being availab le in the 
rece iv ing  w aters . In th e  low-lying areas to  the south, w here the  s ite  drains into the  
Wyong R iver, a irpo rt developm ent could con tribu te  to flooding problem s.

Some 380 people (1981 Census) w ere es tim ated  to reside w ithin the  notional s ite  
boundary shown in F igure 5.8. The a rea  of no ise-incom patib le land use w ithin the 
25 ANEF contour is approxim ately  2,403 ha, w ith a fu rth er 2,934 ha assessed as being 
capable of m ore in tensive developm ent which could render these  areas noise- 
incom patib le also.

The s ite  is crossed by two high voltage transm ission lines from  M unmorah and Vales 
Point pow er sta tions.

A ccessibility

Road access would be via a spur from the  F3 F reew ay, which would require upgrading 
south of th is spur. Sparkes Road would be severed  and would thus need to be re lo ca ted . 
R ail connection would be from  th e  existing line north  of Wyong.

The W arnervale s ite  would be 94 km from Sydney on the  2015 road netw ork assum ed for 
th e  analysis. A verage trav e l tim e would be 97 m inutes. The corresponding d istance  by 
ra il would be 108 km, w ith a trav e l tim e of 114 m inutes.

T here is a general av iation  aerodrom e at W arnervale, for which th e re  are upgrading 
plans. A second Sydney a irpo rt a t W arnervale would have lim ited  im pact on the  existing 
d istribu tion  of general av iation  fac ilitie s  in the Sydney Region.

Airport operations

No p ers is ten t adverse m eteoro logical conditions have been repo rted  for this s ite . The 
runway system  shown in F igure 5.8 achieves g rea te r  than  99.8% wind coverage.

An a irpo rt a t this s ite  would have a m inim al e ffe c t on existing a irspace arrangem ents, 
o th e r than  a t the existing general av iation  aerodrom e which it would rep lace .

Cost

Of the  four m id-d istance s ites  (Darkes F o rest, Somersby, W arnervale and Wilton), 
W arnervale has the  highest acquisition cost, as well as the highest com bined cost for 
acquisition , p repara tion  and servicing.

5.3.4 Wilton

Figure 5.9 shows the nom inated location  and notional boundary of the Wilton s ite  used 
for the  sho rt-listing  analysis. The site  lies to the south of Wilton Road, and betw een  the 
gorge of the  C ordeaux R iver on the w est and south and th a t of W allandoola C reek  on the 
eas t. These gorges are precip itous and 50-80 m deep. B etw een them , th e  land slopes 
gen tly  w ith a fall of 80 m from south to north .

Two prim ary  runw ay alignm ents w ere considered: a no rth /sou th  o rien ta tion  as shown in 
F igure 5.9, and an e a s t/w e st alignm ent para lle l to  the  existing abandoned a irs trip . 
Subsequent to the sho rt-listing  of th e  Wilton site , the  requ irem en t for a cross-w ind 
runw ay was rem oved, and it becam e possible to p repare  the m ore com pact e a s t/w e st 
layout which form s the basis of the  p relim inary  m aster plan described in C hap ter 13.
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N O T E : T h is  la y o u t  w a s  u s e d  fo r  th e  s h o r t - l is t in g  a n a ly s is  o n ly ;  s e e  f ig u r e  1 3 .3  fo r  
th e  p r o p o s e d  la y o u t  a t  W ilto n .



Environment

A m ajor p a rt of the s ite  lies in the  M etropolitan  C atchm en t a rea , and both  access and 
a lte ra tio n  of land use is cu rren tly  prohib ited  in this a rea . In the  no rthern  p a r t, 620 ha 
are  e ith e r Class in or IV agricu ltu ra l land. The northern  end of the nom inated  site  is 
used for grazing, m ainly for horses on sm all farm s. The soils of the s ite  are  derived from  
the  W iannam atta Group and the H aw kesbury Sandstone.

The s ite  used in the sho rt-listing  analysis is underlain by the  Bulli and Wongawilli coal 
seam s a t depths of 380-440 m and 440-480 m respectively . These seam s are medium to 
high in ash co n ten t. The Bulli seam is not considered econom ic in the  w est of the s ite . 
H owever, th e re  are proposals by the Bellam bi Coal Com pany to develop a coal 
ex trac tio n , washing and loading fac ility  w ithin the s ite , w ith a connection to  the  Maldon 
to  D om barton railw ay (under construction).

A large p a rt of the  a rea  w ithin the notional site  boundary shown in F igure 5.9 ca rries  
re la tiv e ly  undisturbed na tiv e  vegeta tion  and the s ite  is of s ign ifican t value for the  
p reserva tion  of flo ra  in the Sydney Region. The site  is also considered of ecological 
value because of its  wide d iversity  of fauna, among which are  a num ber of endangered 
species.

T here are known to be four A boriginal archaeological s ite s  w ithin the  notional site  
boundary as w ell as a num ber of s ite s  (including an im portan t a r t  site) in the  ad jacen t 
gorges and creek  gullies. T here are no known sites of European h eritag e  significance 
w ithin th e  notional s ite  boundary, although early  local maps show five p ro p erties  w ith 
p o ten tia l h is to rica l connections. There is also an abandoned World War II landing s trip .

The s ite  is lo ca ted  on th e  m argin of the  Sydney air basin and has re la tiv e ly  good air 
dispersion ch a ra c te ris tic s  com pared to  the closer sites.

P a r t of th e  W ilton site  is w ithin the  M etropolitan  W ater Sew erage and D rainage Board's 
M etropolitan  C atchm en t a rea  for Sydney's w ater supply. S tringen t ca tchm en t p ro tec tio n  
m easures would th e re fo re  be required  to  avoid s ilta tio n  or o th e r con tam ination  of 
Sydney's w ater supply by run-off from the  a irpo rt s ite . Changes to the  hydrology of the 
ca tchm en t a rea  could also occur as a resu lt of s ite  developm ent. For these  reasons, the 
cost e s tim a tes  for th is s ite  for the short-listing  analysis included approxim ately  
$70 m illion for a w ate r tre a tm e n t fac ility  capable of handling the full flow cap ac ity  of 
the Upper C anal. With su itab le  run-off co llection  and re te n tio n  system s, flood flows to 
A llens C reek  could be regu la ted .

Some 310 people (1981 Census) w ere es tim ated  to reside w ithin the  notional s ite  
boundary shown in F igure 5.9. The a rea  of no ise-incom patib le land use w ithin the 
25 ANEF contour is es tim ated  to be 492 ha. An additional 1,922 ha w ere assessed as 
being capable of m ore in tensive developm ent which could render these  areas noise- 
incom patib le also.

The site  is crossed by a 330 kV transm ission line, a n a tu ra l gas pipeline, and the Appin to 
Mount K eira Road, all of which would requ ire  relocation .

A ccessib ility

Road access would be provided by a connection to  Wilton Road (which would requ ire  
upgrading) and thence to  the  Hume Highway (South-W estern F reew ay). Mount K eira 
Road, which would be severed  and re lo ca ted , would provide access from Wollongong. 
R ail access could be provided from east of Maldon Junction  along the  new alignm ent to  
th e  s ite . The Wilton site  would be 71 km by road from Sydney on the 2015 road netw ork 
assum ed for the  study. T ravel tim e by road would be 104 m inutes. The corresponding 
d istance by ra il would be 83 km, w ith a trav e l tim e of 80 m inutes.
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The region is re la tiv e ly  well served by general av iation  fac ilities .

Airport operations

Fog can be expected  about f if teen  to tw enty  tim es per year and some turbu lence may be 
genera ted  by th e  gorges during strong wind conditions. The runway system  shown in 
F igure 5.9 achieves g rea te r  than 98.7% wind coverage.

An a irpo rt a t th is s ite  w ith the o rien ta tion  used for the short-listing  analysis would 
severely  re s tr ic t  operations a t Cam den, but would not conflic t in any m ajor way with 
o ther existing airspace arrangem ents.

Cost

Site p repara tion  and ca tchm en t p ro tec tio n  costs would be re la tive ly  high, although these 
would not be incurred until a irport developm ent proceeded. H owever, es tim ated  site  
acquisition  costs are low, w ith only D arkes F o rest e s tim ated  to cost less to  acquire.

5.4 OUTLYING SITE

5.4.1 Goulburn

Figure 5.10 shows the  Goulburn s ite  used in the sho rt-listing  analysis. It is lo ca ted  on the 
Gundary Plains about 11 km south of Goulburn, east of th e  Goulburn—Tarago Road, and 
approxim ately  betw een  S altp e tre  Lane in the  south and the  existing aerodrom e in the 
north . The a rea  is fla t and approxim ately  700 m above sea-level.

The prim ary  runway alignm ent shown in F igure 5.10 is approxim ately  paralle l to  the 
existing runway of the  Goulburn aerodrom e.

Environment

The land is productive, w ith im proved pastu re  land being used for both sheep and c a ttle  
grazing and occasional fodder cropping. The site  is typ ical of b e t te r  tab leland  soils. 
T here are 3,550 ha of Class IV ag ricu ltu ra l land. No coal or o ther econom ic ex trac tiv e  
resources are known to exist a t the site .

No significant occurrence of native  vegeta tion  has been iden tified  on this s ite . There 
may be some sensitive species of fauna p resen t but these  could also be rep resen ted  in 
surrounding areas.

No A boriginal archaeological s ite s  have been iden tified  on the  site . The Gundary Plains 
a rea  was se ttle d  by Europeans as early  as the  1820s and, proving to be an excellen t 
pasto ra l area , it was in tensively  u tilized . There are no known European h eritag e  s ites 
w ithin the notional s ite  boundary, although early  local maps show two p roperties  which 
may have h isto rica l connections.

T here are no significant regional air quality  problem s to which airpo rt developm ent 
would con tribu te . The s ite  is drained by the  S a ltp e tre  and Gundary creeks. Gundary 
C reek  is classified  as a C lass P (protected) s tream . D ischarges of e ffluen ts  in to  C lass P 
w aters are lim ited  to those with a quality  sim ilar to th a t required  as a 'raw ' source of 
po tab le  w ater. With su itab le  design for co llection  and re ten tio n  of s ite  run-off, flooding 
problem s in local s tream s could be avoided.

Some tw enty  people (1981 Census) w ere es tim ated  to  reside within the notional site  
boundary shown in F igure 5.10. There w ere no noise-incom patib le land uses w ithin the 
25 ANEF contour.
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One transm ission line crosses the site , and thus would need to be re loca ted .

A ccessibility

Road access would be provided from the  existing Hume Highway south of Goulburn. 
C onventional ra il access would be by a spur line from Goulburn.

For the  sho rt-listing  analysis the possibility  th a t a high speed in te r-c ity  rail connection 
would be provided from Sydney to the  site  was also exam ined (see C hap ter 6 for fu rther 
discussion of this proposal).

The Goulburn s ite  is es tim ated  to be some 210 km from Sydney on the assum ed year 2015 
road netw ork. Road trav e l tim e is es tim ated  a t 205 m inutes. The corresponding 
d istance and tim es by conventional rail tran spo rt would be 228 km and 173 m inutes.

A second Sydney airpo rt a t Goulburn would not con tribu te  to the  effic ien t d istribu tion  of 
general av iation  fac ilitie s  in the Sydney Region.

Airport operations

The site  is es tim ated  to  experience some fif ty  fogs per year and low cloud in the w inter 
m onths. There could be some turbulence due to the surrounding hills. Wind coverage for 
the  runway alignm ent shown in F igure 5.10 is re la tive ly  poor because of the strong 
w esterly  to  sou th-w esterly  winds and the constra in ts  th a t the surrounding hills place on 
runw ay alignm ents.

T here would be no e ffe c t on airspace arrangem ents in the  Sydney Region.

Cost

The high cost of access proposals make Goulburn the  th ird  most costly  of the ten  s ites  to 
acquire, develop and serv ice.
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CHAPTER 6

Selection of the Short-Listed Sites

6.1 SUMMARY OF THE SHORT-LISTING PROCESS

The short-listing  process involved the  following steps:

. analysis of s ites  in re la tion  to site  selec tion  fac to rs  and grouping of s ite s  w ith 
sim ilar ch a rac te ris tic s ;

. id en tifica tio n  of s ites  w ith severe liab ilities;

. iden tifica tion  of the superior site(s) w ithin each group of sim ilar sites;

. exam ination of the  d ifferences betw een the  superior s ites  from  each group;

. sensitiv ity  te sting  using the ranking m atrix ;

. recom m endation  on w hether two or th ree  s ites  should be com pared in the  D raft 
Environm ental Im pact S ta tem en t, and which s ites  they  should be in each  case.

6.2 SITE ANALYSIS AND GROUPING

The analysis of the ch a ra c te ris tic s  of the ten  d iffe ren t s ites  ind icated  a diverse range of 
advantages and d isadvantages. T herefo re , in order to achieve a m anageable basis for 
com paring these widely d iffering  site s, the  inform ation  co llec ted  for each sub -fac to r was 
exam ined to  estab lish  w hether or no t groups of s ites  shared any common c h a ra c te ris tic . 
From  this exam ination, it was judged th a t the m ost sign ificant shared c h a ra c te ris tic  by 
which sites could be grouped was the ir geographic rela tionship  to the Sydney urban area . 
When grouped in this way, it  was observed th a t:

. the  s ite s  th a t were closer to the m etropo litan  a rea  generally:

w ere m ore accessib le to  p o ten tia l air trave lle rs;

w ere loca ted  in re la tiv e ly  developed or urban environm ents;

would a ffe c t m ore people through site  acquisition and noise im pacts associated  
w ith a irpo rt developm ent;
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involved g rea te r  in te rac tio n  w ith existing airspace arrangem ents;

involved g re a te r  s ite  acquisition  cost;

. the  s ites  a t a g re a te r  d istance from  the  m etropo litan  a rea  generally:

w ere less accessib le to p o ten tia l air trave lle rs;

w ere lo ca ted  in re la tiv e ly  undeveloped or ru ra l environm ents;

would a f fe c t few er people through site  acquisition and im pacts associa ted  w ith 
a irpo rt developm ent;

involved lesser in te rac tio n  w ith existing airspace arrangem ents; 

involved less s ite  acquisition cost.

These genera liza tions re f le c t the basic choice to be made betw een a lte rn a tiv e  s ite s  w ith 
such d iffe ren t ch a ra c te ris tic s : the m ore accessib le s ites  en ta il g re a te r  im pact and s ite  
acquisition  cost; the  less accessib le s ites  en ta il less im pact and site  acquisition  cost. 
Thus, as a f irs t step  in the short-listing  process, the ten  s ites  w ere p laced  in th ree  groups 
according to  th e ir d istance from Sydney (as shown in F igure 6.1 and Table 6.1). T here 
w ere five 'c loser' s ites, four 'm id-d istance ' s ites, and one 'outlying' s ite .

Table 6.1 D istance of sites to the centre of Sydney's population and to the Sydney
GPO

A pproxim ate s tra ig h t A pproxim ate

G roup/site line d istance to cen tre s tra ig h t line d istance to
of Sydney's population Sydney GPO

(km) (km)

Closer sites

Badgerys C reek 31 46
Bringelly 28 41

— 42.2 (average)H olsw orthy 24 -  29.6 (average) 33
Londonderry 37 52
Scheyville 28 J 39

Mid-distance sites

D arkes F o rest 47 ’1 52
Som ersby 
W arner vale

63
78 -  61.3 (average) 63

74 -  63.3 (average)

Wilton 57 J 64

Outlying site

Goulburn 162 170

Table 6 .2  fu rth e r illu s tra te s  the  d istinction  betw een these  th ree  groups of s ite s . The 
m id -d istance  s ite s  are , on average, tw ice as far as the closer s ite s  from  the  cen tre  of 
Sydney's population. H ow ever, the  num ber of residen ts who would be d isplaced by s ite  
acquisition  a t the  m id-d istance s ite s  is, on average, one-six th  of those who would be 
d isplaced a t closer s ite s, while th e  a rea  of no ise-incom patib le land uses a t the 
m id -d istance  s ite s  is also, on average, less than half th a t of the closer s ite s . In addition, 
th e  average s ite  acquisition  cost a t the  closer s ites is m ore than  th ree  tim es th a t of the  
average a t the m id-d istance sites.
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Table 6.2 Grouping of sites

F ac to r C loser s ites 
(5 sites)

M id-distance s ites  
(4 sites)

O utlying s ite  
(1 site)

A verage d istance to cen tre  
of population (km) 29.6 61.3 162

A verage no. of residen ts w ithin 
notional s ite s  (people) 2,340 395 20

A verage a rea  of no ise- 
incom patib le land use 
w ithin 25 ANEF contours 
(ha) 2,610 1,070 0

A verage cost of s ite  
acquisition  (1984 $ millions) 89 24 16

In view of these  m arked d ifferences betw een  the groups of s ites, the  s ite  se lec tio n  
m ethodology was d irec ted  tow ards, f irs t, the  elim ination  of unsuitable s ite s, and then  the 
ranking of th e  rem aining s ite s  w ithin th e ir  respective  groups (i.e. com paring like s ites  
w ith like.)

The ch a ra c te ris tic s  of the  ten  s ite s  are p resen ted  in Table 6.3 in te rm s of the  tw en ty - 
five sub -fac to rs  iden tified  in C hap ter 4. Where a q u an tita tiv e  m easure was used, th is is 
given in the tab le  (e.g. h ec ta re s  of no ise-incom patib le land use). Where the ranking was 
based on a  q u a lita tiv e  judgem ent, th e re  is a b rie f descrip tion  of th e  im portan t 
considerations. The tab le  also gives the  ranking of each s ite  for each su b -fac to r on a 
scale  from  1 (top ranked or 'b est' site) through to  10 (last ranked or 'w orst' s ite).

In addition, the scores for each s ite  th a t w ere used in the  s ite  ranking m a trix  
(Section 6.6) are  given, w ith the  best s ite  or s ites  receiving a score of 10.0 and the  w orst 
a score of 0.0. Where the  q u an tita tiv e  m easures are shown (e.g. 1,350 people e s tim a ted  
to  be d isplaced by site  acquisition), the  score was obtained by placing all the d a ta  for 
th a t sub -fac to r on a ra tio  scale . H ow ever, this could not be done in the  case of th ree  of 
the  sub -fac to rs  — archaeology, European h eritag e  and ag ricu ltu re  — as the  scores for 
these  sub -fac to rs  included consideration not only of existing iden tified  resources, but of 
the  possible ex istence of fu rth er resources (Section 4.4).

Table 6.3 shows only the  ranking betw een s ite s  on each su b -fac to r; no com parison is 
m ade betw een  the absolute level of e ffe c t of any su b -fa c to r  and any independent or 
w idely accep ted  m easure. For exam ple, the  loss of ag ricu ltu ra l p roduction re la tiv e  to 
regional or S ta te  levels was not assessed, only the  re la tiv e  loss betw een  s ite s . This 
approach was adopted as the m ost su itab le  for the short-listing  process. H ow ever, in the 
evaluation  of the tw o sh o rt-lis ted  s ites  in subsequent chap ters , the absolute level of 
im pact of developm ent a t each site  is described. Thus, using the sam e exam ple, the  loss 
of ag ricu ltu ra l p roduction a t the sh o rt-lis ted  s ite s  a t Badgerys C reek  and W ilton is 
com pared w ith local, regional and S ta te  levels of production.

As far as th e  re la tiv e  im portance of the  su b -fac to rs  listed  in Table 6.3 and in the  
subsequent tab les  is concerned, th e re  is no universally  accep ted  se t of w eights or values 
th a t can be used. This is because, as w ith o ther com parable developm ent proposals, 
d iffe re n t groups of people w ithin the  various com m unities w ith an in te re s t in the 
proposed p ro jec t will a tta c h  quite d iffe re n t p rio rities  to  each  of the  fac to rs . While in
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th is case th e re  m ay be consensus on the m ain objective — m ost in te res ted  groups would 
probably agree , for exam ple, th a t any serious problem  of congestion a t K ingsford-Sm ith 
A irport should be addressed — this ob jective is very ab s trac t, and too rem o te  from  
specific  proposals to  serve as an adequate  basis for action .

N everthe less, from re fe ren c e  to previous airpo rt location  studies and a ttitu d in a l surveys 
conducted as p a rt of th is study, it is possible to  iden tify  the fac to rs  th a t would be 
regarded  as being 'm ore im portan t' than  o thers by those m ajor in te re s t groups iden tified  
in C hap ter 4. These fac to rs , which have been highlighted in bold type in Table 6.3, are:

. acquisition of hom es and consequent d isplacem ent of the population residen t on each 
s ite  (sub-facto r 10);

. the  e f fe c t of noise on people outside each site  as m easured by the  a rea  of noise- 
incom patib le land use w ithin th e  25 ANEF contour (sub-factor 11);

. accessib ility  by p riv a te  vehicle (sub-factor 14);

. any aspect of a irpo rt operations where considerations of air sa fe ty  are involved 
(sub-factors 16 and 18);

. the  cost of s ite  acquisition , as this would be the  firs t m ajor cost incurred (sub
fac to r 20).

Having grouped the s ites  and arranged  the d a ta , the  next step  in the  evaluation was to 
exam ine each  site  in te rm s of these  c r itic a l fac to rs . Where any site  was deem ed likely 
not to be feasib le for a irpo rt developm ent on one or more of these c r itic a l fac to rs , then 
th a t s ite  was excluded from fu rth er consideration.

6.3 SITES WITH SEVERE LIABILITIES

In the  analysis of the  ch a ra c te ris tic s  of the ten  sites, th ree  s ites  displayed one or m ore 
severe d isadvantages in com parison w ith the  o ther s ite s . These th ree  s ites  w ere D arkes 
F o res t, Goulburn and H olsw orthy.

In the  absence of these  d isadvantages (which cure discussed below), two of these s ites  — 
D arkes F o rest and H olsworthy — m ight well have been candidates for short-listing , as 
they  both  have re la tiv e ly  good accessib ility  w ithin the ir respective  s ite  groups: 
H olsw orthy is the  m ost accessib le of all ten  s ites  and D arkes F o res t is the  m ost 
accessib le of the  m id-d istance s ite s. Goulburn's advantage is th a t, by v irtue  of its 
location  w ell aw ay from the fringe of Sydney, i t  has the  low est level of p o ten tia l 
environm ental im pact of any site .

R ecognizing th a t each of these  s ites  has notab le s treng th s when considered on some sub
fac to rs , th e  question to  be addressed in judging w hether or not to  consider these s ite s  for 
sh o rt-listing  was w hether m ore in tensive investigation  would uncover inform ation  th a t 
would o ffse t the  e ffe c t of the severe disadvantages th a t had been iden tified . The 
conclusion reached  was th a t it would not.

It was consequently  decided th a t D arkes F o rest, Goulburn and H olsw orthy would be 
unsuitable as p o ten tia l a irpo rt sites, and should th e re fo re  not be sh o rt-lis ted  for de ta iled  
evaluation  in this D ra ft E nvironm ental Im pact S ta tem en t. In the case of the H olsworthy 
and Goulburn sites  th is conclusion had also been reached  in ea rlie r studies (C hapter 3).
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Table 6.3 Characteristics and ranking of the ten sites

SUB-FACTOR
C L O S E R  S I T E S

B a d g e r y s  C r e e k  B r in g e lly  H o ls w o r t h y  L o n d o n d e r r y

1. AIR QUALITY Local and regional effects of 
emissions due to airport related activity -  
qualitative ranking

Located within Sydney Basin; Located within Sydney Basin; On periphery of Sydney Located within Hawkesbur 
some dispersion; populated some dispersion; populated Basin; some dispersion; Basin; poor dispersion; 
area area adjacent to populated area populated area 
7* (3.8)** 8 (3.5) 6 (5.4) 9 (0

2. WATER QUALITY Potential effect on quality of 
receiving waters -  qualitative ranking

Unclassified receiving water- Unclassified receiving water- Controlled receiving water- Unclassified receiving wat< 
body but with potential water body but with potential water body; discharges subject to body; lower catchment 
quality problems quality problems treatment

= 7 (3.0) =7 (3.0) 3 (6.0) 6 (4
3. FLOOD POTENTIAL Contribution to 
downstream flooding or likelihood of site flooding 
-  qualitative ranking

Could contribute to flooding Could contribute to flooding Can avoid flooding effects to Low-lying site sub
risk on South Creek risk on South Creek local creeks ject to flooding; local

flooding problems aggrava
= 6 (6.0) =6  (6.0) =1 (10.0) =9  (0

4. FLORA Weighted score for the status and 
condition of species by proportion of site occupied

No rare/endangered species No rare/endangered species Some plant communities of Significant remnants of 
known to be present known to be present conservation significance Cumberland Plain

communities present

= 2 (9.0) = 2  (9.0) 6 (2.8) =9  (0
5. FAUNA Weighted score for faunal status and 
diversity and habitat status and diversity, by 
proportion of site occupied by given habitat type

No rare/endangered species No rare/endangered species Extensive habitat; sensitive Extensive but degraded 
known to be present known to be present; creek species present; site forms habitat; sensitive species 

forms wildlife corridor environmental buffer present 
1 (10.0) 2 (9.5) 8 (3.7) 7 (3

6. ARCHAEOLOGY Weighted score for the 
frequency of occurrence, condition, and heritage 
and scientific significance of archaeological sites -  
number of known sites also shown

1 site known 0 sites known 23 sites known 6 sites known 

= 1 (10.0) =1 (10.0) 10 (0.0) =3  (6
7. EUROPEAN HERITAGE Weighted score for the 
frequency of occurrence and significance of sites -  
number of known sites also shown

No recorded sites; historical Two recorded sites; historical No recorded sites One recorded site; early are 
connections connections of settlement; strong

historical connections
= 8 (0.6) =8 (0.6) =1 (10.0) 10 (0

8. AGRICULTURE Weighted score based on the 
class, versatility and degree of development of 
agricultural land at each site -  area of class I-IV 
land shown (ha)

4,020 ha 4,100 ha 980 ha 3,410 ha 

9 (1.1) 10 (0.0) 3 (7.5) 4 (5
9. MINERAL RESOURCES Sterilization of 
valuable mineral resources -  qualitative ranking

Coal at 830 m; unlikely to be Coal at 830 m; unlikely to be Coal at 800 m; presently Coal at 860 m; unlikely to t 
mined; surface extractive mined uneconomic mined; surface extractive 
resources present resources present
= 7 (4.5) =3 (7.3) =3 (7.3) 9 (2

1 0 . D I S R U P T I O N  R e s id e n ts  d is p la c e d  b y  s it e  
a c q u is i t io n  -  n o . o f  p e o p le  (1 9 8 1  C e n s u s ) ’

1 ,3 5 0  p e o p le  4 ,2 5 0  p e o p le  1 ,2 3 0  p e o p le  1 ,7 0 0  p e o p le  
7  ( 6 .9 )  10 ( 0 .0 )  6  ( 7 .1 )  8  (6

11 . E X 1 S T I N G /C O M M I T T E D  N O I S E -  
I N C O M P A T I B L E  L A N D  U S E  N o ise -  
in c o m p a t ib le  la n d  u s e  w i t h in  2 5  A N E F  c o n t o u r  
(h a )

2 ,5 1 8  h a  2 ,7 2 9  h a  1 ,4 2 4  h a  2 ,9 5 6  h a  

7  ( 2 .6 )  8  ( 2 .0 )  5  ( 5 .8 )  9  (I

12. POSSIBLE FUTURE NOISE- 
INCOMPATIBLE LAND USE Potential future

5,007 ha 4,014 ha 671 ha 1,833 ha

additions to noise-incompatible land use within the
25 ANEF contour (ha) 10 (0.0) 9 (2.0) 3 (8.7) 4 (6
13. MARKET POTENTIAL (GENERAL 43,350 0 4,000 171.730
AVIATION) Population within 20 km of site and 
not already within 20 km of a general aviation
aerodrome = 3 (1.2) = 8 (0.0) =  6 (0.1) 2 (4
14. P R IV A T E  V E H I C L E  A C C E S S I B I L I T Y 2 2 ,2 2 9 2 2 ,6 4 6 1 6 ,7 6 8 3 0 ,0 7 1
P e r s o n -h o u r s  x  1 0 3 2 (8 .9 ) 3 (8 .8 ) 1 ( 1 0 .0 ) 6 (7

15. PUBLIC TRANSPORT ACCESSIBILITY 24,367 20,280 19,710
1

24,321
Person-hours x 103 5 (8.9) 2 (9.9) (10.0) 4 (8
1 6 . A I R S P A C E  C o m p a t ib i l i t y  w ith  e x is t in g  a ir M in o r  in te r a c t io n s  w ith M in o r  in te r a c t io n s  w ith M o d e r a te  in te r a c t io n  w ith N o  in te r a c t io n  w ith
s p a c e  a r r a n g e m e n t s K in g s f o r d -S m ith ;  m a jo r K in g s f o r d -S m ith ;  c lo s u r e  o f K in g s f o r d -S m ith ;  m a jo r K in g s f o r d -S m ith ;  m a jo r

im p a c t  o n  g e n e r a l  a v ia t io n H o x to n  P a r k im p a c t  o n  B a n k s to w n im p a c t  o n  R ic h m o n d  a n d
t r a in in g ( c lo s u r e ) S c h o f ie ld s
=  7 (6 .7 ) 9 ( 4 .4 ) 10 (0 .0 ) 6 (7

17. WIND COVERAGE Runway usability (% >  99.8% > 99.8% >  98.7% >  99.8%
availability) = 1 (10.0) = 1 (10.0) = 6 (5.0) = 1 HO

18. O T H E R  M E T E O R O L O G I C A L F o g  1 2 -2 5  d a y s  p e r  y e a r F o g  1 2 -2 5  d a y s  p e r  y e a r N o n e  o b s e r v e d 100 c lo s u r e s  a l R ic h m o n d
C O N D I T I O N S  D e g r e e  t o  w h ic h  o t h e r  
m e t e o r o lo g ic a l  p h e n o m e n a  m a y  a f fe c t  a ir p o r t

a n n u a l ly  d u e  t o  fo g

u s a b i l i ty  a n d  o p e r a t io n s = i (1 0 .0 ) =  1 ( 1 0 .0 ) = 3 ( 7 .8 ) = 3 (7

19. SITE FLEXIBILITY Degree to which runway Good Very good 
1

None Moderate
' alignment can be altered = 2 (8.9) (10.0) 10 (0.0) = 4 (6

2 0 . S I T E  A C Q U I S I T I O N 7 6 .7 1 1 6 .0 1 7 .3 5 9 .8

21. RELOCATION OF COMMONWEALTH 
FACILITIES

50.0 0 360.0 90.0

22. RELOCATION OF EXISTING MAJOR 
INFRASTRUCTURE Cost of relocation of major 
grid transmission lines

10.8 12.3 9.5 0

23. SITE PREPARATION Cost of site clearing and 
levelling

94.6 84.6 375.3 84.5

24. ACCESS WORKS Cost of connecting the 218 (road) 187 137 226
airport site to existing transport infrastructure 104 (rail) 132 106 123
25. NEW INFRASTRUCTURE Cost of water and 
sewerage works

49 44 55 56

Present value of savings relative to most expensive 
site (1984 $ millions)t

91 67 27 95

6 (5.2) 7 (3.8) 9 (1.5) 5 (5

N O T E : S u b - fa c to rs  in  b o ld  ty p e  a re  lik e ly  to  b e  th o s e  o f  c r i t ic a l im p o r ta n c e  to  m a jo r  in te re s te d  g ro u p s .

* R a n k : 1 =  b e s t;  10 =  w o rs t
** S c o re  a s  u s e d  in  s ite  ra n k in g  m a tr ix  (0 .0  =  w o rs t; 1 0 .0  =  b e s t)
+ S e e  A p p e n d ix  B  fo r  a n  e x p la n a t io n  o f  th e  m e th o d  u s e d  to  c a lc u la te  th e s e  fig u re s . ' 2 8





Darkes Forest

Among the  m id -d istance s ite s, D arkes F o rest possesses some d is tin c t advan tages as an 
a irp o rt loca tion . These advantages include:

. less population displaced by acquisition than  a t all o ther s ite s  excep t Goulburn;

. m inim al o ff - s ite  noise im pacts;

. no loss of productive ag ricu ltu ra l land;

. no e f fe c t on s ite s  of European h eritag e  significance;

. low est s ite  acquisition  and developm ent costs of all s ites.

D arkes F o rest is also th e  m ost accessib le of the  m id -d istance  sites; in fac t it is alm ost 
com parable to  the Scheyville s ite  in te rm s of accessib ility .

H ow ever, the  c r itic a l w eakness of the  D arkes F o rest s ite  is the assessed probability  of 
occurrence of m eteoro log ical conditions such as wind shear, fog and turbu lence th a t 
could seriously lim it the  operational capacity  of the  s ite . The B ureau of M eteorology 
(1984) has concluded:

The D arkes F o rest a irpo rt s ite  is not a  safe  location  for an a irp o rt. The m ajor 
hazards associa ted  w ith the  s ite  are  s tra tu s  fog, which in many ra in  s itua tions 
associa ted  w ith  onshore flow will ex tend  from ground level to cloud top, and 
tu rbu lence and strong down draughts associated  w ith g a le-fo rce  w esterly  winds. It 
is not d ifficu lt to envisage instances of a irc ra f t undershooting the  runw ay when 
approaching in g a le -fo rce  w esterly  wind situations.

This is the  reason for elim ination  of the  D arkes F orest s ite . H owever, th is s ite  had o ther 
d isadvantages, including th e  possibility  th a t its  use as an a irp o rt would preclude 
ex tra c tio n  of sign ifican t m ineral resources. The low -ash, hard  coking coal produced for 
export from the  Bulli seam  a t D arkes F o rest is unique to  the  s ite . A t 150 M t, the 
e s tim a ted  resource is sign ificant and is cu rren tly  being m ined. A part from  H olsw orthy, 
D arkes F o rest also has the  m ost sign ifican t concen tra tion  of s ites  of A boriginal 
archaeo log ical im portance; like W ilton, it is loca ted  within p a rt of Sydney's w ater supply 
ca tch m en t; and the  s ite  is rich  in flo ra  and fauna.

O ther s ite s  in the m id -d istance group, such as Wilton and Somersby, also o ffe r re la tiv e ly  
strong environm ental and cost advan tages w ithout the c r itic a l operational liab ility  in 
te rm s of a irc ra f t  sa fe ty  of the  D arkes F o rest s ite . In view of this, and the  fa c t th a t any 
fu rth e r assessm ent of m eteoro log ical conditions a t D arkes F o rest th a t could be 
undertaken  w ithin the tim e tab le  of this study would be unlikely to  produce new 
inform ation  th a t would a lte r  the  Bureau's recom m endation, i t  was concluded th a t D arkes 
F o rest did not m erit sho rt-listing  as a second Sydney airport site .

Goulburn

The Goulburn s ite  ranks highly in te rm s of m ost of the  environm ental sub -fac to rs  (it is 
th e  top ranked site  on eight out of the tw elve environm ental sub-facto rs). H ow ever, it 
ranks very poorly on all access considerations, given its  location  in re la tio n  to the 
fo reseeab le  m arket for air serv ices a t a second Sydney a irp o rt.

Two proposals have been canvassed publicly for d iffe ren t high speed access system s th a t 
could serve an a irp o rt lo ca ted  a t Goulburn:

. the  T ransrapid  In tern a tio n a l In te rc ity  Maglev 

. th e  CSIRO -prom oted very  high speed railw ay.

Both proposals claim  a  trav e l tim e capab ility  of one hour betw een  a s ta tio n  in the 
G oulburn—C anberra  a rea  and Sydney's cen tra l business d is tr ic t. If such a system  were 
availab le, it is probable th a t a higher proportion of trav e lle rs  would use the tra in , ra th e r
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them car, to  trav e l from the  Sydney region to an outlying airpo rt s ite . An assessm ent of 
trav e l tim es by road and public transpo rt was th e re fo re  m ade by assuming the ex istence 
of a d irec t express line from  Goulburn to  Sydney C en tra l S tation , where co llection  and 
d istribu tion  of air trav e lle rs  would be by p riva te  ca r or public tran sp o rt. N either of the  
rapid tran s it proposals has included an exam ination of the p ra c tic a litie s  of gaining 
running righ ts  to  the  cen tre  of Sydney or of providing the  necessary  transpo rt 
in terchange and parking fac ilitie s . H owever, in order to assess the m erits  of one of 
these system s for access to  an a irpo rt s ite  a t Goulburn it has been assum ed th a t such 
provisions could be m ade.

If a nom inal one hour journey is assum ed, plus some w aiting tim e, an all-inclusive 
90 m inute Sydney—Goulburn trav e l tim e m ay be possible. In public transpo rt trav e l tim e, 
Goulburn could th e re fo re  approach Wilton (80 m inutes). H owever, as the  ra tionale  for 
the  high speed transpo rt system  is not th a t it should be built solely to serve an airpo rt a t 
Goulburn but th a t i t  should connect Sydney and M elbourne, then , by the  sam e logic, 
W ilton (or any in tervening  s ite  along the  line betw een  W ilton and Goulburn) could equally 
be a benefic iary  of such a high speed serv ice and in turn  reduce its  public transport 
trav e l tim e against the closer s ite s . H ow ever, for trav e l by road, Goulburn would s till be 
a t a g rea t d isadvantage re la tiv e  to  Sydney region sites.

Goulburn had been included in the group of ten  s ites  no t only as a possible s ite  in its  own 
righ t bu t as a general exam ple of s ites  th a t m ight be found a t designated  non
m etropo litan  grow th cen tre s  some d istance from Sydney, such as B athu rst—O range. The 
logic in placing an airpo rt a t one of these decen tra lized  locations is th a t the grow th 
cen tre  would rece ive  the  stim ulus of em ploym ent c rea tio n  associa ted  w ith a irpo rt 
developm ent and operation . The success of such a grow th s tra te g y  would re ly  upon the 
long-term  viab ility  of a second Sydney a irpo rt a t a  decen tra lized  location , as 
em ploym ent genera ted  would be broadly re la ted  to  the level of passenger ac tiv ity . 
H ow ever, the fu rth er a second a irp o rt is from  its  planned m arke ts , the  m ore constra in ts  
on its  role (and hence on its  viability) would have to be accep ted . The u n ce rta in tie s  
associa ted  w ith the  p ra c tic a l aspects of im plem enting some form of high speed in te r-c ity  
ground transpo rt system  are  also considerable and include basic issues such as w hether or 
not a b roader social or econom ic ju s tif ica tio n  ex ists for such a system , the availab ility  of 
funding, and the  tim ing of im plem entation . R esolution of these  issues would have to 
p recede considera tion  of the  appropria teness of placing a  second Sydney a irpo rt a t some 
point along the  in te r-c ity  line, and w hether or not Goulburn (as d is tin c t from o ther 
locations) was the  b est location .

T hese u n certa in ties , which could not be resolved w ithin the tim ing of this cu rren t study, 
and the  in trinsically  poor access a ttr ib u te s  of the  Goulburn s ite  (and, by defin ition , o ther 
d ecen tra lized  sites) re la tiv e  to the closer and m id-distance s ites  led to the conclusion 
th a t Goulburn did not m erit short-listing  as a second Sydney airpo rt site .

H olsworthy

H olsw orthy, on the  o ther hand, by v irtue  of its  proxim ity  to  Sydney, o ffers  significant 
advantages in te rm s of p riva te  and public tran sp o rt accessib ility  when com pared w ith all 
o ther s ites. H owever, H olsw orthy has severe w eaknesses in te rm s of a irp o rt operations 
and cost, and its  ranking on environm ental fac to rs  is m ixed when com pared w ith the  s ites  
in the  closer group.

F irs t, the use of H olsworthy would c re a te  an irreso lvable airspace conflic t w ith a irc ra f t 
m ovem ents a t Bankstown A irport. This would n ece ss ita te  the closure of Bankstown for 
a irc ra f t  operations and the  re location  elsew here of the  fac ilitie s  serving those 
operations. To this ex ten t, selec tion  of the  H olsw orthy site  as a second Sydney a irpo rt 
could be seen to  be in conflic t w ith a basic objective of the Second Sydney A irport S ite 
Selection  P rogram m e — to increase runway capacity  in the  Sydney region.
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Second, the  physical constra in ts  of th e  H olsw orthy s ite  allow very l i t t le  flex ib ility  in 
te rm s of runw ay o rien ta tio n  and would p resen t sign ifican t cost pena ltie s  as far as s ite  
p rep ara tio n  was concerned. A fu rth e r im portan t cost d isadvantage for H olsw orthy would 
be the  need to  re lo c a te  C om m onw ealth D efence fac ilitie s . T here is also the  unansw ered 
question of the  ex ten t and significance of unexploded ordnance as an im pedim ent to  the 
s ite 's  developm ent as an a irpo rt.

It is considered th a t the  access advantages of H olsw orthy are  not su ffic ien t to  expect 
th e  a irp o rt proponent and operato rs  to  support H olsw orthy as a second Sydney a irpo rt 
s ite , given th a t o ther reasonably  accessib le s ite s  in the  closer group do not p resen t such 
severe operational and cost d isadvantages. It was th e re fo re  concluded th a t H olsw orthy 
did not m erit sh o rt-listing  for de ta iled  evaluation  in this D ra ft Environm ental Im pact 
S ta tem en t.

6.4 THE REMAINING CLOSER SITES COMPARED

In th is section , th e  closer s ites  rem aining a f te r  the  deletion  of H olsw orthy — Badgerys 
C reek , Bringelly, Londonderry and Scheyville — are  com pared on the  basis of the 
environm ental, access, operational and cost fac to rs . The assessm ent is based on the 
w orst case assum ption of a WSPR layout and 25 million annual passenger m ovem ents.

Environment

Table 6.4 (developed from  Table 6.3) shows the  re la tiv e  m erits  of each of the  four 
rem aining closer s ites  on the  tw elve environm ental su b -fac to rs . The num ber of tim es 
each s ite  was ranked f irs t (or equal firs t), second, th ird  or fourth  w ithin th e  closer group 
on those environm ental su b -fac to rs  is shown in Table 6.5.

The seven environm ental su b -fac to rs  on which Badgerys C reek  was ranked firs t (or equal 
first) w ere:

. air quality

. flood risk

. flora

. fauna

. archaeology

. population displaced by s ite  acquisition

. existing noise-incom patib le land use.

Of the  tw elve environm ental su b -fac to rs , th e  following two w ere iden tified  as likely to 
be seen as being m ore significant than  the o thers:

. d isp lacem ent of residen ts by s ite  acquisition  (disruption);

. existing noise-incom patib le land use w ithin the  25 ANEF noise contour.

Tables 6.6 and 6.7 com pare the  rankings of th e  four closer s ite s  on th ese  two 
su b -fac to rs .
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Table 6.4 Environmental sub-factors for closer sites

Ranking*

E nvironm ental sub-facto rs Badgerys
C reek Bringelly Londonderry Scheyville

Local and regional e ffe c ts  of 
em issions due to airport 
re la te d  ac tiv ity 1 2 3 4

P o ten tia l e ffe c t on quality  
of receiv ing  w aters = 3 = 3 2 1

C ontribution  to  dow nstream  
flooding or likelihood of 
s ite  flooding = 1 = 1 = 3 = 3

P o ten tia l loss or destruction  
of ra re  or endangered 
com m unities or species 
of flora = 1 = 1 4 3

P o ten tia l loss or destruction  
of h ab ita t of ra re  or 
endangered species 
of fauna 1 2 4 3

P o ten tia l loss or destruction  
of s ite s  or land of 
archaeological value = 1 = 1 3 4

P o ten tia l loss or destruction  
of s ite s  or fea tu res  of 
h e ritag e  significance = 2 = 2 4 1

Loss of productive 
ag ricu ltu ra l land

3
(4,020 ha)

4
(4,100 ha)

1
(3,410 ha)

2
(3 ,750  ha)

S te riliza tion  of valuable 
m ineral resources 3 2 4 1

Residents displaced by site  
acquisition (no. of people)

1
(1,350)

4
(4,250)

2
(1,700)

3
(3 ,160)

Existing noise-incom patible 
land use within the 
25 ANEF contour

1
(2,518 ha)

2
(2,729 ha)

3
(2,956 ha)

4
(3 ,415  ha)

P o ten tia l fu tu re  additions to 
noise-incom patib le land use 
w ithin the  25 ANEF contour

4
(5,007 ha)

3
(4,014 ha)

1
(1,833 ha)

2
(3 ,533 ha)

Scale of ranking is from 1 (top ranked or 'best' of rem aining four closer sites) to  4 
(last ranked or 'w orst' of rem aining four closer sites).

N ote: Q u an tita tiv e  m easures are shown in b racke ts , e.g. (4,020 ha).
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Table 6.5 Ranking on environmental sub-factors

Site
N um ber of tim es a site was ranked:

F irst Second Third Fourth

Badgerys C reek 7 1 3 1
Bringelly 3 5 2 2
Londonderry 2 2 4 4
Scheyville 3 2 4 3

Table 6.6 Disruption ranking

Site  and ranking D isruption (no. of people % above low est
displaced by acquisition) m easured value

1 Badgerys C reek 1,350 0
2 Londonderry 1,700 +26
3 Scheyville 3,160 + 134
4 Bringelly 4,250 +215

Table 6.7 Land use com patibility ranking

Existing noise-incom patib le % above low estS ite  and ranking land use within 
25 ANEF contour (ha) m easured value

1 Badgerys C reek 2,518 0
2 Bringelly 2,729 +8
3 Londonderry 2,956 + 17
4 Scheyville 3,415 +36

The d ifference  betw een  the values obtained on the disruption sub -fac to r for Badgerys 
C reek  and Londonderry may not be sign ifican t: estim ating  e rro r and ad justm ents to  s ite  
boundaries arising from d eta iled  planning could narrow  this d iffe ren ce . H ow ever, a f te r  
allow ing for these considera tions, the  acquisition of a s ite  a t e ith e r Scheyville or 
Bringelly would s till displace a sign ificantly  higher num ber of people than a t Badgerys 
C reek  or Londonderry.

The d ifferen ce  betw een Badgerys C reek, B ringelly and Londonderry on noise im pact may 
no t be s ign ifican t, as shown in Table 6.7. H owever, developm ent a t  Scheyville, which is 
lo ca ted  in a m ore densely se ttle d  area , would have significantly  g rea te r  noise im pact 
than  developm ent a t these o ther s ites.

As Tables 6.6 and 6.7 ind icate , on the  disruption and land use com patib ility  m easures, 
(which are  broadly judged to  be m ore im portan t than the o th e r environm ental 
sub -fac to rs) the  Badgerys C reek  s ite  was ranked ahead of the o ther th ree  closer sites. 
While Bringelly was ranked e ith e r f irs t or second on eight of the tw elve env ironm ental 
sub -fac to rs , com pared w ith four and five f irs t and second rankings for Londonderry and 
Scheyville respective ly , it ranked fourth  on the im portan t m easure of d isruption.
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T herefo re , of the four closer sites, Badgerys C reek  is not only the superior s ite  on more 
environm ental su b -fac to rs , but it is also the top ranked site  on the im portan t disruption 
and land use com patib ility  m easures. On the basis of these resu lts, Badgerys C reek  is 
judged to  be the superior of the  four rem aining closer s ites  on environm ental grounds.

A ccessibility

The access a ttr ib u te s  of each of the closer s ites  are given in Table 6.8, which has been 
developed from  Table 6.3.

Table 6.8 A ccessibility

A ccess sub-facto rs

Ranking*

Badgerys
C reek Bringelly Londonderry Scheyville

A ccessib ility  to  general
av iation  fac ility  (no. of
people w ithin 20 km of
the  s ite  and not already
served by a general 3 4 2 1
aviation  aerodrom e) (43,350) 0 (171,730) (367,880)

Private vehicle accessib ility 1 2 4 3
(person-hours x 10s) (22 ,229) (22 ,646) (30 ,071) (24 ,970)

Public transpo rt accessib ility 4 1 3 2
(person-hours x 103) (24,367) (20,280) (24,321) (23,536)

* Scale of ranking is from 1 (top ranked or 'best' of rem aining four closer sites) to  4
(last ranked or 'w orst' of rem aining four closer sites).

N ote: Q uan tita tive  m easures are shown in b racke ts , e.g. (43,350 people).

Of the  th ree  accessib ility  sub- fac to rs , p riva te  vehicle access was iden tified as likely to
be seen as being more im portan t than  the o thers. Table 6.9 com pares the four closer
s ites  on th is su b -fac to r.

Table 6.9 Private vehicle accessib ility  ranking

% above low est
S ite and ranking Person hours x 10 m easured value

1 Badgerys C reek 22,229 0
2 Bringelly 22,646 + 2
3 Scheyville 24,970 + 12
4 Londonderry 30,071 + 35

It can be seen th a t the  Badgerys C reek  and Bringelly s ites  are m ore accessib le in te rm s 
of p riv a te  transpo rt than the Scheyville s ite , and these  th ree  s ite s  are  in turn  more 
accessib le than  the  Londonderry s ite . On the  public transport sub -fac to r, Badgerys 
C reek , Londonderry and Scheyville have com parable accessib ility , but Bringelly is the 
m ost accessib le site .
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The Scheyville and Londonderry s ites  o ffer the  opportunity  to  d is trib u te  general av iation  
fac ilitie s  m ore evenly throughout the  m etropo litan  area . H owever, this advantage is 
substan tia lly  lost if it is assum ed th a t p resen t re s tric tio n s  on the  public's use of 
Schofields aerodrom e could be lifted .

Airport operations

The a ttr ib u te s  of each s ite  re la tin g  to airport operations are sum m arized in Table 6.10 
(developed from  Table 6.3).

Table 6.10 Airport operations

Ranking*

O perations sub -fac to rs Badgerys
C reek Bringelly Londonderry Scheyville

Com patibility with existing
airspace arrangements = 2 4 1 = 2

Runway usability  w ithin 
cross-w ind to lerance

= 1 = 1 = 1 = 1

(% availability) 0 9 9 .8 % ) 0 9 9 .8 % ) 0 9 9 .8 % ) 0 9 9 .8 % )

D egree to which other 
m eteorological phenomena 
may a ffec t airport usability 
and operations

= 1 = 1 3 4

D egree to which runway 
alignm ent can be a lte red  
w ithin topographic and 
obstruction  c learance  
lim ita tions

= 2 1 4 = 2

Scale of ranking is from  1 (top ranked or 'best' of rem aining four closer sites) to 4 
(last ranked or 'w orst' of rem aining four closer sites).

N ote: Q u an tita tiv e  m easures are  shown in b rack e ts , e.g. (>99.8%).

All these  closer s ites could be considered operationally  equivalen t. H owever, Badgerys 
C reek  may have a m arginal advantage in th a t it o ffers  re la tiv e ly  good s ite  planning 
flex ib ility  (and hence p o ten tia l to  respond to operational, environm ental and cost 
objectives).

I t should be noted th a t Londonderry ra te s  higher than the  o ther th ree  closer s ite s  in 
te rm s of com patib ility  w ith existing air tra f f ic  operations. This ranking arises from  the  
assum ption th a t the  existing RAAF Richm ond Base would be in teg ra te d  w ith a second 
a irpo rt a t Londonderry, thus elim inating  the  severe a irspace conflic t th a t would 
o therw ise occur if the  two a irfie lds w ere to o pera te  in close proxim ity. (The cap ita l cost 
e s tim a te  correspondingly incorpora tes this assum ption.)

Capital costs

The variab le cap ita l costs involved in acquiring and developing the  four closer s ite s  are 
se t out in Table 6.11 (developed from Table 6.3). S ite acquisition costs are es tim a ted  to 
be s ign ifican tly  less for Badgerys C reek  and Londonderry than for Bringelly or 
Scheyville. O verall, Scheyville would be the  m ost costly  of th e  four closer s ite s  to  
acquire and develop, while Londonderry would be the  least costly .

136



Table 6.11 Variable capital costs in $millions (1984 values)

C ost sub-facto rs Badgerys
C reek Bringelly Londonderry Scheyville

Site acquisition 76 .7 116.0 59.8 174.4

R elocation  of C om m onw ealth 
fac ilitie s 50.0 0 90 .0 51.0

R elocation  of existing 
in fra s tru c tu re 10.8 12.3 0 11.6

Site p reparation 94.6 84 .6 84.5 79 .2

A ccess works 
(road and rail) 322.0 319.0 349.0 308.0

New in fras tru c tu re 49 .0 44 .0 56.0 49 .0

P resen t value of savings 
re la tiv e  to most expensive 
s ite  (Scheyville)* 91 .0 67 .0 95 .0 0* *

The presen t value of savings re la tiv e  to the most expensive s ite  is based on a 
specu la tive schedule for s ite  acquisition, re location  of fac ilitie s  and in fras tru c tu re , 
and com pletion of earthw orks as described in Appendix B.

** Most expensive closer site .

Ranking of the closer sites

In the com parison of the four closer sites, a s ite  based a t Badgerys C reek em erges as 
superior, principally  because of its  re la tiv e  environm ental and cost advantages. There is 
less to distinguish betw een the closer s ites  on access or operations sub
fa c to rs . H owever, given the lim ited  s ite  planning or location  options a t Londonderry 
and Scheyville, it is not readily  apparent th a t some of the ir respective  disadvantages 
w ithin the  closer group of s ites  could be reduced to a scale th a t would make 
e ith e r com petitive  w ith a s ite  in the v icin ity  of Badgerys C reek.

It was fu rth er concluded th a t, in view of the scale of disruption th a t could be 
occasioned by acquisition of the Bringelly site , and given the generally  b e tte r  ranking of 
Badgerys C reek  w ith which it shared o ther c h a ra c te ris tic s , Bringelly did not m erit 
fu rth er consideration as a s ite  for a second Sydney airport.

If it w ere considered desirable to include a second s ite  from among the closer group 
of s ites  for more deta iled  consideration in this D raft Environm ental Im pact S ta tem en t, 
the choice would th e re fo re  be betw een Londonderry and Scheyville. Londonderry ranks 
higher than Scheyville on the im portan t environm ental c r ite r ia  of disruption and noise 
e ffe c ts . Londonderry is also superior to Scheyville on cost. On the o ther hand, 
Scheyville is superior to  Londonderry on access considerations. Given the d iffe ren t 
realm s of superio rity  of each of these s ites, a choice betw een the two (if th e re  w ere no 
o ther b e tte r  sites) would have to be made by assigning prio rity  to one or o ther se t of 
considerations.
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H ow ever, as th e re  is a s ite  a t Badgerys C reek  which is d is tinc tly  superior to  e ith e r 
Londonderry or Scheyville, a decision as to which of these  s ites  to com pare with 
Badgerys C reek  may be more reasonably m ade on the  grounds of which s ite  would o ffer 
the  s trongest perfo rm ance on those m easures w here i t  may be superior to  Badgerys 
C reek . On th is basis, Londonderry would, on balance, o ffe r a b e t te r  co n tra st in the  
areas of s ite  acquisition cost, fu tu re  noise-incom patib le land use, and im pact on 
ag ricu ltu re  — the  sub -fac to rs  on which Badgerys C reek  is w eaker.

The conclusion reached  was th a t if a second closer s ite  w ere to  be evaluated  in d e ta il in 
this D ra ft Environm ental Im pact S ta tem en t, then it should be Londonderry.

6.5 THE REMAINING MID-DISTANCE SITES COMPARED

This section  com pares Somersby, W arnervale and Wilton, the  th ree  m id -d istance  s ites  
th a t rem ain  a f te r  the deletion  of D arkes F o rest from fu rth er considera tion . The 
com parison em ploys th e  sam e array  of c h a ra c te ris tic s  used for com paring the  closer 
s ite s  and is also based on the  w orst case assum ption of a WSPR layout and 25 million 
annual passenger m ovem ents.

Environment

The environm ental c h a ra c te ris tic s  of each site  are  sum m arized in Table 6.12 (developed 
from  Table 6.3). The num ber of tim es each site  was ranked f irs t (or equal firs t), second 
or th ird  on the  tw elve environm ental su b -fac to rs  is shown in Table 6.13.

Wilton was ranked firs t m ore o ften  than  Somersby. H owever, Somersby was ranked 
e ith e r f irs t or second on ten  of the tw elve environm ental sub -fac to rs , while Wilton was 
ranked firs t or second only eight tim es. A d istinction  can be draw n betw een  the  types of 
sub-facto rs  on which these  two s ite s  showed com parative advantages: Somersby ranked 
firs t or second on all five n a tu ra l environm ent su b -fac to rs  (air and w ate r quality , 
flooding, flo ra, and fauna); conversely, Wilton ranked firs t on five of the seven socio
econom ic sub -fac to rs  (European h eritag e , agricu ltu re , population d isp lacem ent and land 
use com patib ility).

Tables 6.14 and 6.15 com pare the rankings of the  th ree  m id -d istance  s ite s  on th e  two 
environm ental su b -fac to rs  considered to  be most sign ificant: d isp lacem ent of population, 
and land use com patib ility .

Wilton and W arnervale could be considered com parable s ite s  on the  disruption m easure. 
H owever, acquisition of a s ite  a t Somersby would involve s ign ifican tly  m ore disruption 
than  a t the  o ther two m id-d istance sites.

On the  land use com patib ility  m easure, developm ent of a second a irpo rt a t Som ersby or 
W arnervale would involve significantly  higher o ff - s ite  noise im pact than  a t W ilton, as 
shown in Table 6.15.

Both Wilton and Somersby have environm ental advantages over W arnervale when these  
th ree  m id-d istance s ites are  ranked on the tw elve environm ental su b -fac to rs  on an 
unw eighted basis. Which of these two s ite s  is to  be considered superior on environm ental 
grounds depends upon the  weight one a tta ch e s  to  socio-econom ic issues com pared w ith 
those re la tin g  to  the  n a tu ra l environm ent. T raditionally  in a irpo rt location  studies, 
g re a te r  w eight has been a ttach e d  to socio-econom ic concerns (particu larly  noise and 
disruption), and to  this ex ten t Wilton could be considered a superior s ite  to  Somersby. 
H owever, the  notab le w eakness of the  Wilton site  is its  location  w ithin one of Sydney's 
w ater supply catchm en ts .
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Table 6.1Z Comparison of environmental sub-factors for mid-distance sites

E nvironm ental sub-facto rs
Ranking*

Somersby W arnervale Wilton

Local and regional e ffe c ts  of 
em issions due to  airport 
re la te d  ac tiv ity 1 3 2

P o ten tia l e ffe c t on quality  
of rece iv ing  w aters 2 1 3

C ontribution  to dow nstream  
flooding or likelihood of 
s ite  flooding = 1 3 = 1

P o ten tia l loss or destruc tion  
of ra re  or endangered 
com m unities or species of flora 2 1 3

P o ten tia l loss or destruction  
of h ab ita t of ra re  or 
endangered species of fauna 1 3 2

P o ten tia l loss or destruction  
of s ite s  or land of 
archaeological value 2 1 3

P o ten tia l loss or destruc tion  
of s ite s  or fea tu res  of 
h eritag e  significance 2 3 1

Loss of productive 
ag ricu ltu ra l land

3
(2,380 ha)

2
(2,020 ha)

1
(620 ha)

S te riliza tion  of valuable 
m ineral resources 1 2 3

Residents displaced by site  
acquisition (no. of people)

3
(860)

2
(380)

1
(310)

Existing noise-incom patible land 
use within the 25 ANEF contour

2
(1,010 ha)

3
(2,403 ha)

1
(492 ha)

P o ten tia l fu tu re  additions to 
noise-incom patib le  land use 
w ithin th e  25 ANEF contour

2
(2,264 ha)

3
(2,934 ha)

1
(1,922 ha)

Scale of ranking is from  1 (top ranked or 'b est' of the rem aining th ree  m id-d istance 
sites) to  3 (last ranked or 'w orst' of the rem aining th ree  m id-d istance sites).

N ote: Q uan tita tiv e  m easures are shown in b rack e ts , e.g. (2,380 ha).
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Table 6.13 Ranking on environmental sub-factors

Site
N um ber of tim es a s ite  was ranked:

F irst Second Third

Somersby 4 6 2

W arnervale 3 3 6

Wilton 6 2 4

Table 6.14 Disruption ranking

Site and ranking D isruption (no. of people 
displaced by acquisition)

% above low est 
m easured value

1 Wilton 310 0

2 W arnervale 380 +23

3 Somersby 860 + 177

Table 6.15 Land use com patibility ranking

Site and ranking
Existing noise-incom patib le 

land use w ithin 
25 ANEF contour (ha)

% above low est 
m easured value

1 Wilton 492 0

2 Somersby 1,010 + 105

3 W arnervale 2,403 +388

A ccessib ility

The access a ttr ib u te s  of the th ree  m id -d istance  s ites  are se t out in Table 6.16 (developed 
from  Table 6.3).

Both Wilton and Somersby are  s ign ifican tly  more accessib le than W arnervale. Somersby 
is m arginally  (5%) m ore accessib le than  Wilton on the  p riv a te  vehicle access m easure, 
although this may not be a sign ificant d ifference  given the  m argin of accuracy  involved 
in the  estim ation  of access calcu la tions. The reverse  is true  for the  public transpo rt 
m easure, w ith the  aggregate  of trav e l tim e for Somersby being alm ost 20% g re a te r  than 
for Wilton.

None of the  m id -d istance s ites  o ffers any p a rticu la r advantage in te rm s of m eeting  
general av iation  requ irem ents.
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Table 6.16 Accessibility

A ccess sub-facto rs
Ranking*

Somersby W arnervale Wilton

A ccessib ility  to  general 
av iation  fac ility  
(no. of people)

2
(3 ,650)

3
(0)

1
(44,980)

Private vehicle accessib ility  
(person-hours x 10*)

1
(31 ,779)

3
(34,446)

2
(33 ,408)

Public transpo rt accessib ility  
(person-hours x 10*)

2
(35,160)

3
(41,160)

1
(29,424)

* Scale of ranking is from 1 (top ranked or 'best' of the th ree  rem aining m id-distance 
sites) to  3 (last ranked or 'w orst' of the th ree  rem aining m id-d istance sites).

N ote: Q uan tita tiv e  m easures are shown in b racke ts , e.g. num ber of people (3,650).

Airport operations

The a irpo rt operations a ttr ib u te s  of each site  are se t out 
Table 6.3).

in Table 6.17 (developed from

Table 6.17 Airport operations

O perations sub-facto rs
Ranking*

Somersby W arnervale Wilton

Com patibility with existing  
airspace arrangements = 1 = 1 3

Runway usability  w ithin 
cross-w ind to lerance  
(% availability)

= 2

0 9 8 .7 % )

= 1

099.8% )

= 2

098.7% )

D egree to which other 
m eteorological phenomena 
may a ffect airport 
usability and operations = 1 = 1 = 1

D egree to  which runway 
alignm ent can be a lte red  
w ithin topographic and 
obstruction  clearance 
lim ita tions 3 = 1 = 1

Scale of ranking is from 1 (top ranked or 'best' of the th ree  rem aining m id-distance 
sites) to  3 (last ranked or 'w orst' of the  th ree  rem aining m id-d istance sites).

N ote: Q uan tita tiv e  m easures are  shown in b racke ts , e.g. (>98.7%).
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T here appear to be no significant d ifferences betw een the  th ree  m id -d istance  s ite s  when 
considered on the  c r ite r ia  re la ted  to  a irpo rt operations. W ilton's low er ranking on 
a irspace  arises from minor in te rac tio n s  w ith Cam den. Topographic co n stra in ts  a t 
Somersby w ere judged to  be m ore severe for runway alignm ent than a t e ith e r W arnervale 
or Wilton.

Variable capital costs

The cost a ttr ib u te s  of each site  are given in Table 6.18 (from Table 6.3).

Table 6.18 Variable capital costs in $m illions (1984 values)

C ost sub-facto rs Somersby W arnervale Wilton

Site acquisition 32 .0 51 .0 10.9

R elocation  of C om m onw ealth 
fac ilitie s 0 0 0

R elocation  of existing 
in fra s tru c tu re 10.5 3 .5 4 .2

Site p repara tion 135.0 88 .0 103.4

A ccess re la te d  costs (road and 
rail) 395.0 427 .0 318.0

New in fra s tru c tu re 100.0 50.0 104.0

P resen t value of savings* 
re la tiv e  to  m ost expensive 
s ite  (Scheyville) 108.0 106.0** 156.0

* See Appendix B.
** Most expensive m id-d istance site .

In te rm s of s ite  acquisition costs, Wilton (approxim ately $11 million) is ranked b e tte r  
than  Somersby ($30 million) and W arnervale ($50 million). D evelopm ent costs a t the 
Wilton s ite  would also be significantly  less than a t Somersby or W arnervale, even a f te r  
allowing for ca tchm en t p ro tec tio n  works a t Wilton (included in 'new in fras tru c tu re ') .

Ranking of the m id-distance sites

W arnervale appears to o ffer very few advantages as a second Sydney airpo rt s ite  over 
the  o ther two m id-d istance s ites. It is considered by S ta te  G overnm ent au tho rities  as an 
a t tra c t iv e  a rea  for cu rren t and longer te rm  urban developm ent. With the  exception  of 
its  lesser im pacts on w ate r quality , flora and sites of archaeological in te re s t, W arnervale 
also o ffers no advantages over Somersby or Wilton on environm ental grounds. In te rm s 
of accessib ility , it is c learly  in ferio r to  Wilton and Somersby. W arnervale also com pares 
unfavourably w ith Wilton and Somersby as far as s ite  acquisition costs are  concerned. 
While it is superior in c e rta in  o ther cost a ttr ib u te s  (the cost of s ite  p repara tion  and new 
in fras tru c tu re ), this does not produce an advantage in te rm s of overall costs. On all 
these  grounds it was concluded th a t W arnervale did not m erit sh o rt-listing  as a second 
Sydney airpo rt site .
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The d istinction  betw een  the  Somersby and Wilton sites  is less c lear. Their re la tiv e  
s treng th s are com pared below. Table 6.19 shows the  num ber of tim es each site  ranked 
firs t, second or th ird  of the th ree  m id-distance s ites  for tw enty  sub -fac to rs  (twelve 
environm ent; th ree  access; four airpo rt operations; and the  one overall cost fac to r, 
p resen t value of savings).

Table 6.19 Somersby and Wilton -  ranking on tw enty sub-factors ,

S u b -fac to r/s ite
N um ber of tim es s ite  ranked:

F irst Second Third

Environm ental

Somersby 4 6 2
Wilton 6 2 4

Access

Somersby 1 2 0
Wilton 2 1 0

A irport operations

Somersby 2 1 1
Wilton 2 1 1

Cost

Somersby 0 1 0
Wilton 1 0 0

T otal for all sub -facto rs

Somersby 7 10 3
Wilton 11 4 5

Somersby ranks e ith e r f irs t or second seven teen  tim es, com pared to  fifteen  tim es for 
Wilton. On this basis, Somersby could be seen to  rank higher more consisten tly  across a 
w ider range of sub -fac to rs , w ith W ilton p resenting  a more con trasting  perform ance 
betw een  sub-facto rs . Table 6.20 sum m arizes these  con trasting  streng th s and w eaknesses 
of each site .

It was considered th a t engineering solutions w ere available to m itig a te  or e lim inate  the 
perceived  risk to Sydney's w ate r supply in an a irpo rt developm ent a t the Wilton site . On 
the  o ther hand, it was considered th a t opportunities w ere lim ited  a t the more deta iled  
s ite  planning stage  to reduce the  disruption im pacts a t Somersby by re loca ting  th a t site  
w ithin the  general Somersby area . Thus it was considered possible to  reduce the main 
d isadvantage associated  with Wilton (effec ts  on w ater quality) but not one of the main 
d isadvantages associated  w ith Somersby (disruption). So, desp ite Wilton's d isadvantage in 
re la tion  to w ater supply, the short-listing  analysis concluded th a t, if one m id-d istance 
s ite  w ere to  be evaluated  in the D raft Environm ental Im pact S ta tem en t, then it should 
be Wilton. If two m id-d istance s ites w ere to be evaluated , then they  should be Wilton 
and Somersby.
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Table 6.20 Advantages and disadvantages of the Somersby and Wilton sites

F ac to r Somersby Wilton

Environm ent Ranks higher on na tu ra l 
environm ental sub -fac to rs

Ranks higher on socio
econom ic sub -fac to rs  and 
ranks firs t on disruption and 
noise e ffe c ts

Ranks poorly on p o ten tia l 
e ffe c ts  on w ate r quality

A ccess May be m arginally m ore 
accessib le  by p riv a te  vehicle

S ignificantly  more 
accessib le by public 
transport

No p a rticu la r advantage

Cost H igher s ite  acquisition cost Lower s ite  acquisition  cost
Higher overall cost Lower overall cost

6.6 SENSITIVITY TESTING

The preceding sections have concluded th a t, a f te r  elim ination of the  D arkes F o rest, 
Goulburn and H olsworthy sites, Badgerys C reek  is the  superior of the  four rem aining 
closer s ite s, while Wilton is the  superior of th e  th ree  rem aining m id -d istance  sites.

A search  m ethod in which th e  d a ta  w ere accum ulated  and review ed in a num ber of ways 
was used for this sh o rt-listing  task  because it was considered to  be both  th eo re tic a lly  and 
p rac tica lly  m ore defensible them an approach relying solely upon th e  app lication  of 
specific  fac to r  w eights (i.e. a c o s t-b en e fit m ethod using some specu la tive  notion of 
econom ic values). Thus, beyond the  id en tifica tio n  of ce rta in  su b -fac to rs  as being of 
c r itic a l im portance , no a tte m p t has been m ade so far in the  p resen ta tio n  to  give w eights 
e ith e r to  individual su b -fac to rs  or to  the  main fac to rs  in te rm s of th e ir sign ificance. It 
is in te res tin g , how ever, to specu la te  on how the  s ites  m ight be ranked if a d e lib era te  
e ffo r t w ere m ade to  give one se t of fac to rs  a p articu la r w eight.

The m atrix  or 'w eighted average fac to rs ' approach was th e re fo re  used for sensitiv ity  
te stin g  purposes. While not producing a single value or cost for each s ite , as in the  
c o s t-b en e fit technique, th e  m atrix  does produce a single ranking in tabu lar form . It also 
allows the  p resen ta tio n  of considerable in form ation  in a d irec t and convenient m anner 
and perm its  the  ranking e ffe c t of changing a fac to r  w eight to  be trac ed  and considered.

Operation of the matrix

The s ite  ranking m atrix  is shown in F igure 6.2 for the  w orst case level of ac tiv ity  of 
25 million annual passenger m ovem ents w ith a WSPR layout. The tab le  in F igure 6.2 is 
based on Table 6.3 and com prises:

. a list of four fac to rs , each w ith N sub-facto rs;

. fac to r scores (FS) for each sub -fac to r for the  ten  s ite s. These scores w ere 
determ ined  by scaling the  d a ta  p resen ted  for each su b -fac to r in Table 6.3 from 0.0 
for the  low est or 'w orst' score to  10.0 for the h ighest or 'b est' score;

. fa c to r  w eights (FW) for the  four fac to rs  (environm ent, access, operations and cost), 
the  re la tiv e  values for which can be varied  from 0% to  100% but must always add to  
100%;
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SECOND SYDNEY AIRPORT STUDY SITE RANKING PROGRAMME 
LAYOUT : WSPR ; PAX NO. 25.0 (MILLION)

Proj . Nd .S84011/0050

FACTQRS/SUBFACTORS FACTOR SUBFACTOR FACTOR SCORES
WEIGHT HEIGHT

Badg. Bring.Hols. Lond. Schey. Darkes Soa. Warn. Wilton Goul.
Creek Forest

ENVIRONMENT 31.5
. Air quality 1.2 3.8 3.5 5.4 0.7 0.0 8.5 8.5 6.5 8.3 10.0
. Water quality 1.3 3.0 3.0 6.0 4.0 5.0 2.0 5.0 7.0 0.0 10.0
. Flood risk 1.3 6.0 6.0 10.0 0.0 0.0 10.0 10.0 4.0 10.0 10.0
. Flora 2.1 9.0 9.0 2.B 0.0 1.2 0.0 3.0 4.4 1.7 10.0
. Fauna 2.1 10.0 9.5 3.7 3.8 7.8 0.0 7.4 1.7 4.0 7.0
. Archaeology 2.7 10.0 10.0 0.0 6.2 3.4 0.2 2.2 5.5 2.0 6.2
. European heritage 2.7 0.6 0.6 10.0 0.0 1.9 10.0 6.6 6.5 7.8 7.0
. Agriculture 1.6 1.1 0.0 7.5 5.3 1.4 10.0 2.0 3.8 7.7 2.1
. Mineral resources 2.0 4.5 7.3 7.3 2.7 8.6 0.0 6.4 5.0 4.5 10.0
. Population displaced 4.9 6.9 0.0 7.1 6.0 2.6 10.0 8.0 9.1 9.3 10.0
. Existing noise incospatible land use 4.7 2.6 2.0 5.8 1.3 0.0 8.9 7.0 3.0 8.6 10.0
. Future noise incoapatible land use 3.6 0.0 2.0 8.7 6.3 2.9 10.0 5.5 4.1 6.2 10.0

ENVIRONMENTAL RANKING 3.7 3.0 4.9 2.7 2.2 5.1 4.8 4.1 5.0 6.9

ACCESS 21.9
. General aviation aarket 2.6 1.2 0.0 0.1 4.7 10.0 0.5 0.1 0.0 1.2 0.0
. Private vehicle accessibility 4.3 8.9 8.8 10.0 7.4 8.4 8.0 7.0 6.5 6.7 0.0
. Public transport accessibility 3.7 8.9 9.9 10.0 8.9 9.1 8.3 6.2 4.7 7.6 0.0

ACCESSIBILITY RANKING 5.4 5.4 5.9 5.6 7.0 4.8 3.9 3.3 4.4 0.0

AIRPORT OPERATIONS 31.3
. Airspace 4.3 6.7 4.4 0.0 7.B 6.7 8.9 10.0 10.0 8.9 10.0
. Wind coverage 3.0 10.0 10.0 5.0 10.0 10.0 5.0 5.0 10.0 5.0 0.0
. Other aeteorological conditions 4.7 10.0 10.0 7.8 7.8 6.7 0.0 7.8 7.8 7.8 7.8
. Site flexibility 2.3 8.9 10.0 0.0 6.7 8.9 6.7 1.1 3.3 3.3 6.7

OPERATIONAL RANKING 9.9 9.3 4.0 9.0 8.7 5.4 7.6 9.2 7.6 7.4

VARIABLE CAPITAL COSTS 15.3
. Present value of savings 1.0 5.2 3.8 1.5 5.4 0.0 10.0 6.2 6.1 8.9 2.9
relative to aost expensive site

VARIABLE CAPITAL COST RANKING 0.8 0.6 0.2 0.8 0.0 1.5 0.9 0.9 1.4 0.4

AGGREGATED RANKING 19.8 18.3 15.1 18.2 17.8 16.9 17.3 17.5 18.4 14.8

RESULTANT RANKING 
SITE SCORE RANKING
Badgerys Creek 19.8 1
Wilton 18.4 2
Bringelly 18.3 3
Londonderry IB.2 4
Scheyville 17.8 5
Harnervale 17.5 6

Figure 6.2
Soaersby 
Darkes Forest

17.3
16.9

7
8

SITE RANKING HolsMorthy 15.1 9
MATRIX Goulburn 14.8 10



. sub -fac to r w eights (W) for each of the N sub -fac to rs  w ithin each fac to r. These sub
fac to r  w eights can be varied from 1.0 (least im portan t sub-facto r) to  5.0 (most 
im portan t sub-facto r).

The aggregated  ranking (R) for each site  was obtained by the  following calcu la tion :

N
E Wj x FSj = fac to r raw score (FRS) 
i = 1

(FRS x FW) t N = fac to r ranking (FR)

The aggregated  ranking is the sum of all fac to r rankings.

Thus for the  'access ' fac to r ranking for Badgerys C reek, the calcu la tion  was:

(2.6 x 1.2) + (4.3 x 8.9) + (3.7 x 8.9) = 74.32 

(74.32 x 0.219) 4 3 = 5.42536 ~  5.4.

The four fac to r rankings (environm ent, accessib ility , operations, variab le  cap ita l cost) 
w ere added to give the aggregated  ranking. A com puter program  was used to ca lcu la te  
th e  fac to r  ranking to  approxim ately  fif teen  decim al p laces and to p resen t the  aggregated  
ranking rounded to one decim al p lace. Where two s ites  have an equal aggregated  
ranking, the  order of these  s ite s  in the re su ltan t ranking list a t the bo ttom  of F igure 6.2 
has been determ ined  by th e  ac tua l fac to r ranking, not by the  rounded values of the 
aggrega tes shown in the  tab le .

The resu lts  of operation  of the  m atrix  are dependent upon the  accuracy  of the  d a ta  
which form the basis of the  fac to r scores. A num ber of these  scores are  based upon 
q u a lita tiv e  (not quan tita tive) assessm ents. The estim ating  m argin of the  fac to r scores 
based upon q ualita tive  assessm ents is necessarily  g rea te r  than th a t for the  q u an tita tiv e ly  
based scores. H owever, minor varia tions in fac to r scores do not change the  broad 
p a tte rn  of ranking resu lts  for a given se t of sub -fac to r and fac to r w eights.

The advantage of the m atrix  is th a t, once fac to r and sub -fac to r w eights are  se t, a single 
ranking can be ca lcu la ted  th a t takes in to  account all sub -facto rs. The disadvantage is 
the  very large num ber of possible com binations of fac to r and sub -fac to r w eights. Thus, 
to enable resu lts  of the  m atrix  to be p resen ted , a basis for se ttin g  fac to r and su b -fac to r 
w eights was required.

Setting sub-factor weights

To set sub-facto r w eights, the  average of the w eights nom inated by the  principal 
m em bers of the study team  (who are listed  in Appendix T) was used. This average is 
shown in the sub -fac to r w eight column in F igure 6.2 and rem ained  fixed for all tr ia ls  of 
the m atrix , including the  exam ples sum m arized in F igure 6.3. The average of su b -fac to r 
w eights suggested by study team  m em bers p laces g rea te s t weight on noise im pact, 
population displaced by site  acquisition, and p riva te  vehicle accessib ility .

A survey of public a ttitu d e s  tow ards a second Sydney airport was carried  out by the 
D epartm en t of A viation in January  1984 (Burke 1984). A to ta l of 1,350 respondents w ere 
in terv iew ed, w ith this sam pling being drawn by a random quota technique from  the 
Sydney m etropo litan  a rea  and those o ther locations which could po ten tia lly  be a ffe c te d  
by the  proposed sites. Table 6.21 lists  the d isadvantages perceived  by respondents in a 
second Sydney a irp o rt. (Overall, the  b enefits  of a second a irpo rt w ere seen to  be 
stronger than  the  d isadvantages, although the  disadvantages are a m ore useful guide to 
su b -fac to r w eighting. The principal advantages w ere seen to  be re lie f  of air t ra f f ic  
congestion a t K ingsford-Sm ith A irport and th e  c rea tion  of em ploym ent; these  fac to rs  do 
not d iscrim inate  betw een  a lte rn a tiv e  sites.)
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Table 6.21 Disadvantages of a second Sydney airport

D isadvantage* % of respondents 
(base = 1,350 respondents)

More noise 31

D isruptions to residen ts 20

D is tan ce /ex tra  trav e l 13

More pollution 10

W aste of m oney/too expensive 9
There will be problem s w herever it's  s itu a ted 7

Depends where it is built 7

Only if i t  is in my area 7

Some respondents no ted  more than one d isadvantage.

The resu lts  of this survey (which are fu rth er discussed in C hap ter 18) could be 
in te rp re te d  as ind icating  th a t the  average sub -fac to r weights se t by the  study team  
m em bers (in so far as they  w eighted m ost heavily  the noise, disruption and access sub
factors) are  consisten t w ith the broader com m unity view re fle c te d  in the  survey sam ple.

H ow ever, th e re  can be no one 'co rrec t' se t of sub -fac to r w eights. Many sub -fac to r 
w eightings and com binations of w eightings are possible and a d iffe ren t se t of sub-facto r 
w eightings will give rise to  a d iffe ren t ranking of sites.

Setting factor weights

The fac to r w eightings w ere then varied  to te s t  the  sensitiv ity  of the ranking of s ite s  to 
broad changes in the  w eight th a t could be a tta ch e d  to the  environm ental, access, 
operations and cost fac to rs . In order to reduce the  possible com binations of fac to r 
w eights to  a m anageable num ber, lim its w ere se t on the  minimum and maximum w eight 
th a t any one fac to r could achieve. The basis for this range is th a t if some fac to rs  are 
given w eights in excess of 55% or less than  15%, then one or m ore of the th ree  s ites  w ith 
severe liab ilities  — D arkes F o rest, Goulburn and H olsworthy — em erge as top ranked 
sites.

This point can be illu s tra ted  by the rankings which arise  when ex trem e fac to r w eights 
are  se t (e.g. 100% for one fac to r and 0% for the o ther th ree) which can be in ferred  from 
the  fac to r ranking scores th a t appear a t the end of each list of sub-facto rs in F igure 6.2. 
Thus, if environm ent w ere the  only fac to r considered (and if the  sub -fac to r w eights used 
by the C onsultant w ere accep ted), then Goulburn would be the top ranked s ite . 
S im ilarly, if access w ere the only consideration, Scheyville would be the top ranked site ; 
if a irpo rt operations w ere the only consideration, Badgerys C reek  would be the  top 
ranked site ; and if cost w ere the  only consideration, D arkes F o rest would be the top 
ranked s ite .

Having se t lim its of 15% and 55% on the range for fac to r w eights, the  ranking of s ite s  on 
tw elve com binations of fac to r  w eights was ca lcu la ted . The com binations of fac to r 
w eights were designed to  te s t ,  w ithin the 15-55% lim its, ex trem e w eightings. The 
tw elve exam ples of fac to r  w eight com binations used are  se t out in Table 6.22.
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Table 6.22 Twelve examples of factor weighting

Exam ple F ac to r w eights (%)
Exam ple rep resen tsnum ber E* A* * o+ C++

1 3 1 .5 21 .9 3 1 .3 15.3 A verage of w eights nom inated by study 
team  m em bers

2 25 25 25 25 Equal w eights

3 55 15 15 15 High environm ent w eight

4 15 55 15 15 High access weight

5 15 15 55 15 High a irpo rt operations weight

6 15 15 15 55 High cost weight

7 35 35 15 15 Com bined high environm ent and access 
weights

8 15 35 35 15 Combined high access and operations 
w eights

9 15 15 35 35 Com bined high operations and cost 
w eights

10 35 15 15 35 Com bined high environm ent and cost 
w eights

11 35 15 35 15 Com bined high environm ent and 
operations weights

12 15 35 15 35 Com bined high access and cost w eights

* Environm ent. 
** A ccess.
+ O perations. 
++ C ost.

Sensitivity of worst case ranking to changed factor weights

The rankings resu lting  from these  fac to r w eightings are  shown in F igure 6.3 both  for the 
w orst case of 25 m illion annual passenger m ovem ents and for the low er level of ac tiv ity  
of 5 m illion annual passenger m ovem ents. The groups of s ites  are  coloured (closer s ites  
a re  dark  tan ; m id-d istance s ite s  are light tan ; and D arkes F o rest, Goulburn and 
H olsworthy are grey).

Of th e  tw elve exam ples illu s tra ted  for the w orst case level of ac tiv ity :

. Badgerys C reek  is the top ranked site  overall in eight exam ples;

. Badgerys C reek  is the top ranked of the  closer s ite s  in eleven exam ples; Scheyville 
is the  top ranked c loser s ite  in one exam ple;

. W ilton is the top-ranked  s ite  overall in th ree  exam ples;

148



. Wilton is the top ranked of the m id-d istance s ites  in nine exam ples;

. H olsw orthy is the n inth  or te n th  ranked site  in eight exam ples;

. Goulburn is the ninth or te n th  ranked site  in nine exam ples.

As the  rankings are sensitive to  w eightings given to  fac to rs  and sub-facto rs, it is not 
possible to  d em onstra te  objectively  th a t one site  is b e t te r  than ano ther. H owever, the 
rankings resu lting  from use of the m atrix  enable the e ffe c t of d iffe ren t w eightings to  be 
illu s tra ted . The reader m ust judge w hether the range of w eightings used in the tw elve 
exam ples in F igure 6.3 is consisten t w ith his or her view of the  re la tiv e  im portance of 
the  four fac to rs  and tw en ty -five  sub-facto rs on which the s ite  ranking m atrix  has been 
based.

Sensitivity of ranking to a lower level of development

M easurem ents w ere m ade to  rank each site  on the basis of a single runway developm ent 
and a tra f f ic  volume for this layout of 5 million annual passenger m ovem ents. The 
accum ulation  of d a ta  and scoring of s ites  on each sub -fac to r w ere carried  out using the 
sam e approach as described in Section 6.2. F igure 6.3 p resen ts  the rankings th a t resu lt 
from application  of the  tw elve w eighting exam ples described in Table 6.22.

Of the  tw elve exam ples illu s tra ted :

. Badgerys C reek  is the  top ranked site  overall in four exam ples;

. Scheyville is also the top ranked site  overall in four exam ples;

. Badgerys C reek  is the top ranked of the closer s ite s  in seven exam ples; Scheyville is 
the  top ranked closer s ite  in four exam ples;

. Wilton is the top ranked site  overall in th ree  exam ples;

. W ilton is the top ranked m id-distance s ite  in six exam ples;

. Som ersby's ranking fell from th a t obtained in the w orst case in four of the tw elve
exam ples, and did not im prove on any exam ple.

T ables 6.23 and 6.24 show the num ber of tim es a s ite  ranked firs t, second, th ird  e tc . for 
the tw elve fac to r w eighting exam ples p resen ted  in F igure 6.3. For exam ple, the top le f t 
hand cell of Table 6.23 shows th a t Badgerys C reek  ranked firs t in eight of the tw elve 
fac to r w eighting exam ples given in F igure 6.3 for the w orst case.

Although th e ir rankings vary to  some degree betw een the w orst case of 25 million annual 
passenger m ovem ents and th e  lower level of 5 million annual passenger m ovem ents, 
Badgerys C reek  and W ilton rem ain  the superior s ites  w ithin the ir groups. The sites  th a t 
c learly  im proved th e ir  ranking in Table 6.24 over th a t in Table 6.23 w ere Bringelly, 
Scheyville and W arnervale. This is because the sub-facto r scores th a t change 
significantly  when a low er level of developm ent is assum ed are prim arily  those depending 
on site  a rea  (which reduces for an SR layout from th a t required  for a WSPR layout) and 
on noise im pact (which also reduces). A ccess and operations sub-facto rs rem ain  largely  
unchanged. In the  case of Bringelly, Scheyville and W arnervale, the scores rece ived  for 
the  disruption, noise, flo ra, fauna and archaeology sub-facto rs  on the w orst case are  
im proved re la tiv e  to  the o ther s ites  for the lower level of ac tiv ity . H ow ever, the 
im provem ent is not su ffic ien t for those s ites to  outrank the s ites  previously iden tified  as 
superior w ithin th e ir respective  groupings.
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RANKINGS FOR WORST CASE (25 MILLION ANNUAL PASSENGER MOVEMENTS)

FACTOR WEIGHTING EXAMPLE

1 2 3 4 5 6

F A C T O R  H E I G HT

E N V I R O N M E N T  J 1 . 5  
A C C E S S  2 1 . 9  
O P E R A T I O N S  3 1 . 3  
C O S T S  15.3

1 00.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  H E I G H T

E N V 1 R 0 N H E N T  2 5 . 0  
A C C E S S  2 5 . 0  
O P E R A T I O N S  2 5 . 0  
C O S T S  2 5 . 0

1 00.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  H E I G HT

E N V I R O N M E N T  5 5 . 0  
A C C E S S  15.0 
O P E R A T I O N S  15.0 
C O S T S  15.0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  H E I G HT

E N V I R O N M E N T  15.0 
A C C E S S  5 5 . 0  
O P E R A T I O N S  15.0 
C O S T S  15.0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  H E I G H T

E N V I R O N M E N T  15.0 
A C C E S S  15.0 
O P E R A T I O N S  5 5 . 0  
C O S T S  15.0

1 0 0.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  H E I G HT

E N V I R O N M E N T  15.
A C C E S S  15. 
O P E R A T I O N S  15. 
C O S T S  55.

100.

R E S U L T A N T  R A N K I N G  

S I T E  S C 0 R

B a d q e r y s  C r e e k  19.8 B a d g e r y s  C r e e k  18.3 H i l t on  16.7 S c h e y v i l l e  22.7 B a d g e r y s  C r e e k  2 3 . 6 H i l t o n  13.
H i l t o n  18.4 H i l t o n  17.3 D a r k e s  F o r e st  16.4 B a d g e r y s  C r e e k  2 0 . 9 B r i n g e l l y  22.1 D a r k e s  F o r e s t  13.
B r i n q e l l y  I B . 3 L o n d o n d e r r y  17.1 G o u l b u r n  16.1 L o n d o n d e r r y  2 0 . 5 L o n d o n d e r r y  21.8 B a d g e r y s  C r e e k  13.
L o n d o n d e r r y  18.2 B r i n q e l l y  17.0 B a d q e r y s  C r e e k  15.7 B r i n q e l l y  20.1 H a r n e r v a l e  2 1 . 3 L o n d o n d e r r y  12.
S c h e y v i l i e  17.8 S c h e y v i l l e  16.6 S o i e r s b y  15.6 H o l s u o r t h y  19.2 S c h e y v i l l e  2 1 . 0 S o i e r s b y  12.
H a r n e r v a l e  17.5 D a r k e s  F o r e s t  16.4 H o l s u o r t h y  14.8 D a r k e s  F o r e st  18.7 H i l t o n  20.1 H a r n e r v a l e  12.
S o i e r s b y  17.3 H a r n e r v a l e  15.9 H a r n e r v a l e  14.8 H i l t on  18.4 S o i e r s b y  19.2 B r i n q e l l y  11.
D a r k e s  F o r e s t  16.9 S o i e r s b y  15.9 B r i n q e l l y  14.0 S o i e r s b y  16.6 G o u l b u r n  16.8 S c h e y v i l l e  10.
H o l s u o r t h y  15.1 H o l s u o r t h y  14.2 L o n d o n d e r r y  13.7 H a r n e r v a l e  15.6 D a r k e s  F o r e s t  16.7 H o l s u o r t h y  9.
G o u l b u r n  14.8 G o u l b u r n  12.2 S c h e y v i l l e  12.7 G o u l b u r n  7.3 H o l s u o r t h y  13.7 G o u l b u r n  8.

RANKINGS FOR LOWER LEVEL OF ACTIVITY (5 MILLION ANNUAL PASSENGER MOVEMENTS)

FACTOR WEIGHTING EXAMPLE

1 2 3 4 5 6

F A C T O R

E N V I R O N M E N T  3 1 . 5  
A C C E S S  2 1 . 9  
O P E R A T I O N S  3 1 . 3  
C O S T S  15.3

1 0 0.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R

E N V I R O N M E N T  2 5 . 0  
A C C E S S  2 5 . 0  
O P E R A T I O N S  2 5 . 0  
C O S T S  2 5 . 0

1 0 0.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T OR

E N V I R O N M E N T  5 5 . 0  
A C C E S S  15.0 
O P E R A T I O N S  15.0 
C O S T S  15.0

1 00.0

R E S U L T A N T  R A N K I N G  

S I T E  S C ORE

F A C T O R

E N V I R O N M E N T  15.0 
A C C E S S  5 5 . 0  
O P E R A T I O N S  15.0 
C O S T S  15.0

1 00.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R

E N V I R O N M E N T  15.0 
A C C E S S  15.0 
O P E R A T I O N S  5 5 . 0  
C O S T S  15.0

1 0 0.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R

E N V I R O N M E N T  15.1 
A C C E S S  15.i 
O P E R A T I O N S  15.1 
C O S T S  55.1

100.1

R E S U L T A N T  R A N K I N 6  

S I T E  SCORI

B a d q e r y s  C reek 19.4 B a d q e r y s  C r e e k  17.9 H i l t on  17.7 S c h e y v i l l e  2 3 . 4 B a d q e r y s  C r e e k  2 3 . 0 H i l t o n  14.;
B r i n q e l l y  18.9 H i l t o n  17.7 D a r k e s  F o r e st  17.2 B a d g e r y s  C r e e k  20.7 B r i n g e l l y  2 2 . 5 D a r k e s  F o r e s t  14.(
H a r n e r v a l e  18.9 B r i n g e l l y  17.7 H a r n e r v a l e  16.9 B r i n g e l l y  2 0 . 5 H a r n e r v a l e  2 2 . 0 H a r n e r v a l e  13.'
H i l t o n  18.9 S c h e y v i l l e  17.7 B a d q e r y s  C r e e k  15.5 L o n d o n d e r r y  2 0 . 2 S c h e y v i l l e  2 1 . B B r i n q e l l y  12.1
S c h e y v i l l e  18.7 H a r n e r v a l e  17.2 S o i e r s b y  15.5 H o l s u o r t h y  19.0 L o n d o n d e r r y  2 1 . 2 L o n d o n d e r r y  12.;
L o n d o n d e r r y  17.3 D a r k e s  F o r e s t  16.7 B r i n g e l l y  14.9 D a r k e s  F o r e st  18.9 H i l t o n  2 0 . 2 B a d g e r y s  C r eek 12 . i
D a r k e s  F o r e s t  17.3 L o n d o n d e r r y  16.6 H o l s u o r t h y  14.6 N i l t o n  18.6 S o i e r s b y  19.2 S o i e r s b y  12.!
S o i e r s b y  17.2 S o i e r s b y  15.9 6 o u l b u r n  14.0 S o i e r s b y  16.6 D a r k e s  F o r e s t  1 6 . B S c h e y v i l l e  1 1 .i
H o l s u o r t h y  14.9 H o l s u o r t h y  13.9 S c h e y v i l l e  13.8 H a r n e r v a l e  16.4 6 o u l b u r n  16.2 H o l s u o r t h y  8.;
6 o u l b u r n  13.6 G o u l b u r n  11.2 L o n d o n d e r r y  12.2 G o u l b u r n  6.7 H o l s u o r t h y  13.5 G o u l b u r n  B.(



FACTOR WEIGHTING EXAMPLE

7 8 9 10 11 12

F A C T O R  H E I G H T

E N V I R O N M E N T  3 5 . 0  
A C C E S S  3 5 . 0  
O P E R A T I O N S  15.0 
C O S T S  15.0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  H E I G HT

E N V I R O N M E N T  15.0 
A C C E S S  3 5 . 0  
O P E R A T I O N S  3 5 . 0  
C O S T S  15.0

1 00.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  HE I G HT

E N V I R O N M E N T  15.0 
A C C E S S  T 15.0 
O P E R A T I O N S  3 5 . 0  
C O S T S  3 5 . 0

1 0 0.0

R E S U L T A N T  R A N K IN G  

S I T E  S C O R E

F A C T O R  HE I G HT

E N V I R O N M E N T  3 5 . 0  
A C C E S S  15.0 
O P E R A T I O N S  15.0 
C O S T S  3 5 . 0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  H E I G HT

E N V I R O N M E N T  3 5 . 0  
A C C E S S  15.0 
O P E R A T I O N S  3 5 . 0  
C O S T S  15.0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R  HE I G HT

E N V I R O N M E N T  15.0 
A C C E S S  3 5 . 0  
O P E R A T I O N S  15.0 
C O S T S  3 5 . 0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

B a d g e r y s  C r e e k  10.3 B a d g e r y s  C r e e k  2 2 . 3 B a d g e r y s  C reek 10,4 H i l t on  15.3 B a d g e r y s  C reek 19.7 B a d g e r y s  C r e e k  17.0
S c h e y v i l l e  17.7 S c h e y v i l l e  2 1 . 9 L o n d o n d e r r y  17.1 D a r k e s  F o r e st  15.1 H i l t on  18.4 L o n d o n d e r r y  16.5
W i l t o n  17.& L o n d o n d e r r y  2 1 . 2 H i l t on  17.0 B a d g e r y s  C r eek 14.4 B r i n g e l l y  18.0 S c h e y v i l l e  16.4
D a r k e s  F o r e st  17.5 B r i n g e l l y  21.1 B r i n g e l l y  16.9 S o i e r s b y  13.8 H a r n e r v a l e  18.0 D a r k e s  F o r e st  16.3
L o n d o n d e r r y  17.1 H i l t on  19.3 H a r n e r v a l e  16.6 H a r n e r v a l e  13.4 L o n d o n d e r r y  17.8 H i l t o n  16.2
B r i n g e l l y  17.1 H a r n e r v a l e  18.4 S o » e r s b y  15.6 L o n d o n d e r r y  13.1 S o i e r s b y  17.4 B r i n g e l l y  15.9
H o i s w o r t h y  17.0 S o * e r s b y  1 7 . 9 S c h e y v i l l e  15.5 B r i n q e l l y  12.9 S c h e y v i l l e  16.9 S o i e r s b y  14.3
S o i e r s b y  16.1 D a r k e s  F o r e st  17.7 D a r k e s  F o r e st  15.3 G o u l b u r n  12.3 D a r k e s  F o r e st  16.6 H o l s n o r t h y  14.2
N a r n e r v a l e  15.2 H o l s n o r t h y  16.5 G o u l b u r n  12.6 H o l s n o r t h y  12.0 G o u l b u r n  16.5 H a r n e r v a l e  13.8
G o u l b u r n  11.7 G o u l b u r n  12.1 H o l s n o r t h y  11.4 S c h e y v i l l e  11.3 H o l s N O r t h y  14.2 G o u l b u r n  7.9

FACTOR WEIGHTING EXAMPLE

7 8 9 10 11 12

F A C T O R

E N V I R O N M E N T  3 5 . 0  
A C C E S S  3 5 . 0  
O P E R A T I O N S  15.0 
C O S T S  15.0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R

E N V I R O N M E N T  15.0 
A C C E S S  3 5 . 0  
O P E R A T I O N S  3 5 . 0  
C O S T S  15.0

1 0 0.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R

E N V I R O N M E N T  15.0 
A C C E S S  15.0 
O P E R A T I O N S  3 5 . 0  
C O S T S  3 5 . 0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R

E N V I R O N M E N T  3 5 . 0  
A C C E S S  15.0 
O P E R A T I O N S  15.0 
C O S T S  3 5 . 0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T OR

E N V I R O N M E N T  35.0 
A C C E S S  15.0 
O P E R A T I O N S  3 5 . 0  
C O S T S  15.0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

F A C T O R

E N V I R O N M E N T  15.0 
A C C E S S  3 5 . 0  
O P E R A T I O N S  15.0 
C O S T S  3 5 . 0

100.0

R E S U L T A N T  R A N K I N G  

S I T E  S C O R E

S c h e y v i l l e  18.6 S c h e y v i l l e  2 2 . 6 B a d g e r y s  C r e e k  17.8 H i l t on  16.0 H a r n e r v a l e  19.5 S c h e y v i l l e  17.5
H i l t on  18.2 B a d g e r y s  C r e e k  2 1 . 8 H a r n e r v a l e  17.7 D a r k e s  F o r e st  15.6 B a d g e r y s  C r e e k  19.2 B r i n g e l l y  16.7
B a d g e r y s  C r eek 18.1 B r i n g e l l y  21.5 B r i n g e l l y  17.6 H a r n e r v a l e  15.2 H i l t on  19.0 B a d g e r y s  C r eek 16.7
D a r k e s  F o r e st  18.0 L o n d o n d e r r y  2 0 . 7 H i l t o n  17.3 B a d g e r y s  C r e e k  14.1 B r i n q e l l y  18.7 L o n d o n d e r r y  16.5
B r i n g e l l y  17.7 H i l t on  19.4 L o n d o n d e r r y  17.0 B r i n g e l l y  13.9 S c h e y v i l l e  17.8 D a r k e s  F o r e st  16.5
H o l s n o r t h y  16.8 H a r n e r v a l e  19.2 S c h e y v i l l e  16.7 S o i e r s b y  13.8 S o i e r s b y  17.4 H i l t o n  16.4
H a r n e r v a l e  16.6 S o i e r s b y  17.9 S o i e r s b y  15.7 S c h e y v i l l e  12.7 D a r k e s  F o r e st  17.0 H a r n e r v a l e  14,9
L o n d o n d e r r y  16.2 D a r k e s  F o r e s t  17.8 D a r k e s  F o r e st  15.4 L o n d o n d e r r y  12.5 L o n d o n d e r r y  16.7 S o i e r s b y  14.4
S o i e r s b y  16.0 H o l s n o r t h y  16.2 G o u l b u r n  12.1 H o l s n o r t h y  11.5 G o u l b u r n  15.1 H o l s n o r t h y  13.7
G o u l b u r n  10.4 G o u l b u r n  11.5 H o l s n o r t h y  10.9 G o u l b u r n  11.0 H o l s n o r t h y  14.0 G o u l b u r n  7.4

Figure 6.3
12 EXAMPLES OF FACTOR WEIGHTING AND 
RESULTANT SITE RANKING



Table 6.23 Worst case (25 million annual passenger movements)

Site

N um ber of tim es a s ite  ranked firs t, second, 
tw elve w eighting exam ples

th ird  e tc . in the

1 2 3 4 5 6 7 8 9 10

Badgerys C reek 8 1 2 1 - - - - - -

Bringelly - 1 2 4 - 2 2 1 - -

H olsworthy - - - - 1 1 1 1 5 3
Londonderry - 2 4 2 2 1 - - 1 -

Scheyville 1 2 1 - 3 - 2 1 - 2
D arkes F o rest - 3 - 2 - 2 - 4 1 -

Somersby - - - 1 2 2 4 3 - -

W arner vale - - - 2 2 3 2 - 3 -
Wilton 3 3 2 - 2 1 1 - - -

Goulburn - - 1 - - - - 2 2 7

Table 6.24 Lower activ ity  level (5 million annual passenger movements)

N um ber of tim es a s ite  ranked firs t, second, th ird  e tc . in the
Site tw elve w eighting exam ples

1 2 3 4 5 6 7 8 9 10

Badgerys C reek 4 3 2 2 - 1 _ _ _ _

Bringelly - 3 4 2 2 1 - - - -
H olsworthy - - - - 1 1 1 - 6 3
Londonderry - - - 3 3 1 1 3 - 1
Scheyville 4 - - 2 2 1 1 1 1 -
D arkes Forest - 3 - 1 1 2 2 3 - -
Somersby - - - - 1 2 4 4 1 -

W arner vale 1 1 5 - 1 1 2 - 1 -

Wilton 3 2 1 2 1 2 1 - - -

Goulburn - - - - - - - 1 3 8

The assum ed fu tu re  level of passenger tra f f ic  on which the  prelim inary  m aster plans for 
Badgerys C reek  and Wilton are based is 13 million annual passenger m ovem ents 
(Section 4.3). This level is approxim ately  half th a t assum ed for the  w orst case used in 
the  sh o rt-listing  process and m ore than tw ice th a t of the  low er level of ac tiv ity  of 
5 m illion annual passenger m ovem ents against which the  rankings derived under w orst 
case assum ptions w ere checked. W ithout explicitly  ranking all ten  s ite s  for a case of 
13 million annual passenger m ovem ents, the judgem ent was made th a t th e  25 m illion and 
5 m illion cases, as described above, em braced a reasonable range of a lte rn a tiv e  
assum ptions, and th a t com parable rankings would be achieved for an in te rm ed ia te  level 
of developm ent.
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6.7 THE CLOSER AND MID-DISTANCE SITES COMPARED

C h arac te ris tica lly , the group of closer s ites  are  m ore accessib le , have less im pact on the 
n a tu ra l environm ent but significantly  g rea te r  im pact on the socio-econom ic 
environm ent, and cost m ore to  acquire than the m id-d istance s ite s. Selection  of sho rt
lis ted  s ite s  from  one or o ther group of s ite s  will involve, explicitly  or im plicitly , a 
com prom ise betw een accessib ility  on the  one hand and type of im pact or cost on the 
o th e r. The respondents to  the survey th a t was discussed ea rlie r iden tified  noise, 
disruption and d istance from  the c ity  as the th ree  m ost significant d isadvantages of a 
second Sydney airpo rt (Table 6.21). The re la tiv e  d isadvantage of the groups of closer and 
m id-d istance s ites on these  issues is g raphically  illu s tra ted  in F igure 6.4. Also shown are 
th e  positions of Badgerys C reek  and Wilton on the sam e issues.

The m id-d istance s ites  have a very considerable advantage in te rm s of noise im pacts and 
disruption, and Wilton m ore so than the m id-distance s ite s  as a group. H owever, the 
add itional trav e l tim e to the  m id-distance s ites  (as com pared to  the closer group) would 
necessarily  imply accep tan ce  of some constra in ts  on the role of an airpo rt a t one of 
these  s ite s  — in p a rticu la r, g re a te r  d ifficu lties  w ith m arket accep tance  than  would be 
encountered  a t the closer s ite s  — and the tim e a t which an airpo rt a t one of the mid
d istance s ites  would becom e viable is likely to  be la te r  than  a t the  closer s ites.

ENVIRONMENT AND COST

s
S i t e
A c q u is i t i o n  
C o s t  ( $ M )  

ISO

N
N o is e
I n c o m p a t ib l e  
L a n d  U s e  ( h a )  

5000

P
P o p u la t io n
D is p la c e d
( P e o p le )

5000

4000 4000

3000 3000

75

2000 2000

1000 1000

0 0 0

0 10 20 30 40 50 60 70 80 90 KM)
— Average value for the four 

remaining closer sites
_  Average value for the three 

remaining mid-distance sites

S t r a ig h t  l in e  d i s t a n c e  f r o m  t h e  C e n t r e  o f  S y d n e y ’s  P o p u la t io n  (k m )

ACCESS

Badgerys Creek 
Wilton

Figure 6.4
RELATIVE DISADVANTAGES OF CLOSER AND MID-DISTANCE 
SITES
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6.8 SITES FOR EVALUATION IN AN ENVIRONMENTAL IMPACT STATEMENT

The objective of the  short-listing  phase of the  S ite  Selection  P rogram m e was to  iden tify  
two (or three) s ites  which would then be evaluated  in fu rth er de ta il in this D ra ft 
E nvironm ental Im pact S ta tem en t.

The analysis p resen ted  in the  preceding sections concludes th a t:

. Badgerys C reek  is the superior of the closer s ites  (Section 6.4)

. W ilton is the superior of the  m id-d istance s ites  (Section 6.5).

H owever, th e re  are a  num ber of a lte rn a tiv e  site  com parisons th a t could be m ade 
betw een two (or three) sh o rt-lis ted  s ite s . These com parisons could be betw een:

. two sim ilar s ite s  (two of the  closer s ite  group)

. two d iffe ren t s ites  (one closer and one m id-distance)

. th ree  s ites  (two closer and one m id-distance)

. th ree  s ites  (one closer and two m id-distance).

On these  choices, th e  C onsultant m ade th e  following recom m endations:

. Badgerys C reek  (the location  broadly defined) should be the  closer s ite  if only one 
closer site  w ere to  be evaluated .

. E ith er Scheyville or Londonderry could be the second closer s ite .

. W ilton should be the m id-distance s ite  if only one m id-d istance s ite  w ere to be 
evaluated .

. If two m id-distance s ite s  w ere to be evaluated , then  the  second should be Som ersby.

The C onsultan t also advised th a t th e re  was no apparent benefit in analysing th ree  s ite s  in 
d e ta il for p resen ta tio n  in the  D ra ft Environm ental Im pact S ta tem en t: a tw o -s ite
com parison would enable all re levan t issues to be exam ined.

On 18 Sep tem ber 1984, the  M inister for A viation announced th a t th e  num ber of locations 
being studied for reserva tion  of a s ite  for a second Sydney a irpo rt had been reduced to 
tw o: Badgerys C reek  and W ilton.

C hapters 7-16 p resen t the environm ental evaluation  for the Badgerys C reek  and Wilton 
s ite s  and in C hap ter 17 the tw o s ites  are com pared.
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BADGERYS CREEK

CHAPTER 7

Introduction to the Assessment of the 
Proposed Airport Site at Badgerys 
Creek

7.1 ASSESSMENT PROCESS

Following com pletion of the  short-listing  phase of the program m e described in P a r t A of 
this D ra ft Environm ental Im pact S ta tem en t, Badgerys C reek  was confirm ed as one of the 
two sh o rt-lis ted  s ite s  to be subjected  to  a m ore de ta iled  evaluation. This work involved 
the  following steps:

. the assum ptions for the w orst case used in the short-listing  phase (C hapter 4) w ere 
review ed;

. additional runway o rien ta tions w ere investigated  w ithin the  broad a rea  in which the 
notional Badgerys C reek  site  was s itua ted , and a specific  s ite  boundary was defined;

. a prelim inary  airpo rt m aster plan was p repared , taking into account the 
requ irem en ts for a irpo rt fac ilitie s  and airspace;

. a deta iled  environm ental assessm ent was then  undertaken  in accordance w ith the 
D raft Environm ental Im pact S ta tem en t guidelines.

7.2 LOCATION OF THE PROPOSED BADGERYS CREEK SITE AND ITS ENVIRONS

The proposed site  is loca ted  in the  Liverpool local governm ent a rea  which is s itu a ted  in 
the  sou th-w estern  portion of the Cum berland Basin about 46 km d irec tly  w est of Sydney's 
cen tra l business d is tr ic t. The C ity  of Liverpool com prises about 30,300 ha of urban, 
sem i-ru ra l and ru ra l land uses. U rban developm ent is lim ited  to the eas te rn  portion of 
th e  Liverpool local governm ent a rea  and covers about 16% of the to ta l land area . In the 
rem aining 84%, sem i-ru ra l developm ent is generally  loca ted  in the  cen tra l portion while 
ru ra l uses w ith sc a tte re d  concen tra tions of sem i-rura l land and village areas cover the 
rem aining w estern  and southern  regions.

The proposed airpo rt s ite  (Figure 7.1) is s itu a ted  betw een the villages of Luddenham and 
Badgerys C reek  in the  w estern  portion of the  Liverpool local governm ent a rea . The 
surrounding local governm ent areas are F airfie ld , P enrith , Cam den and Wollondilly.
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The s ite  is a t an average elevation  of about 80 m above sea-level on a ridge system  th a t 
divides the  N epean and South C reek  river system s. Both these  rivers run para lle l in a 
no rtherly  d irec tion . About 92% of the  proposed s ite  a rea  drains into South C reek  and 
thence  into the N epean—Hawkesbury R iver system  north  of M cG raths Hill n ear Windsor. 
The o th e r 8% drains w estw ard in to  the  N epean R iver.

The eas te rn  portion of the s ite  contains the village a rea  of Badgerys C reek  and some 
poultry  farm s. The centred portion is largely  used for th e  grazing of c a t t le  and horses, 
while the  w estern  portion is used for dairying and m arket gardens. P a r t of the  rou te  
(about 3.2 km) of a 330 kV s tee l tow er transm ission line passes through the s ite  south of 
Luddenham .

The m ost d irec t road access from the  cen tre  of Sydney to  the proposed site  is along 
E lizabeth  D rive from  C ab ram a tta , while The N orthern  Road provides access from  the 
P en rith  and C am den—C am pbelltow n areas. The m ost d irec t rou te  from  the northern  
suburbs of Sydney is via peripheral connector roads (Wallgrove Road, M am re/Luddenham  
Roads) from  the F4 F reew ay  to  E lizabeth  D rive, and from P a rra m a tta  along Sm ithfield  
Road to  E lizabe th  D rive.

T here are  about 16.6 km of roads w ithin the  proposed site  boundaries. H ow ever, only 
tw o roads, The N orthern  Road and Badgerys C reek  Road, are  connector roads. The 
Badgerys C reek  Road serves the village of Badgerys C reek  while The N orthern  Road 
serves as a m ajor n o rth /sou th  connector road.

Much of the surrounding land use is devoted to ag ricu ltu re , p a rticu la rly  poultry  
production, dairying, grazing and m arket gardening. H ow ever, th e re  are  also a num ber of 
specia lized  fac ilitie s  nearby, including the F leurs Radio O bservatory , the  O verseas 
T elecom m unications Com m ission (A ustralia) radio receiv ing  s ta tio n , various fac ilitie s  
opera ted  by the D epartm en t of D efence, the  CSIRO M cM aster research  s ta tio n , and the 
U niversity  of Sydney's M cG arvie Sm ith farm .

7.3 STRUCTURE OF THE REPORT ON THE ENVIRONMENTAL ASSESSMENT OF 
THE BADGERYS CREEK SITE

The assessm ent of the Badgerys C reek  s ite  is contained in the following C hap ters (8 to 
11) of P a r t  B. These chap ters  describe the acquisition  proposal as it re la te s  to  the  
Badgerys C reek  s ite , and the  environm ental e ffe c ts  likely to  arise from  possible fu tu re  
developm ent of a second Sydney a irpo rt a t th a t s ite . They are  s tru c tu red  as follows:

. Chapter 8: In th is chap ter, the  proposed site  a rea  is described , the  assum ptions
re la tin g  to  the w orst case are review ed, and the  prelim inary  m aste r plan for possible 
fu tu re  airpo rt developm ent is described.

. Chapter 9: This ch ap ter, which is concerned w ith the socio-econom ic environm ent
and th e  likely e ffe c ts  of the  proposal and of subsequent a irp o rt developm ent, 
contains the following principal sections:

Section 9-1 — a discussion of s ite  acquisition p rocedures and of likely  e ffe c ts  on 
the  residen t populaton;

Section 9.2 — a descrip tion  of the ex ten t of noise e ffe c ts  likely to  be associated  
w ith fu tu re  a irp o rt developm ent a t the proposed site ;

Section 9.3 — the conclusions of the  archaeological assessm ent of the proposed 
site ;

Section 9.4 — an account of the views and concerns of A boriginal people who 
m ay be a ffe c te d  by the  acquisition  of the site  and fu tu re  a irp o rt developm ent 
there ;
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Section 9.5 — an assessm ent of the European h eritag e  of the proposed site ;

Section 9.6 — a descrip tion  of the  econom ic e ffe c ts  of acquisition , construc tion  
and operation  of a  second Sydney a irpo rt a t the site ;

Section 9-7 — an exam ination of the n a tu re  and ex ten t of ag ricu ltu ra l a c tiv itie s  
likely to  be a ffe c te d  by site  acquisition and fu tu re  a irpo rt developm ent.

Section 9.8 — an assessm ent of the im plications for regional planning, 
p a rticu la rly  for those portions of the M acarthur and Sydney W estern Sub- 
Regions th a t would be a ffe c te d  by the acquisition and fu tu re  developm ent of an 
a irp o rt a t Badgerys C reek.

. Chapter 10: This chap ter describes the  physical environm ent of the  Badgerys 
C reek  s ite  and the  likely e ffe c ts  of the proposal on it .  It is divided into the  
following principal sections:

Section 10.1 — a descrip tion  of the geology, soils and physiography of the s ite  in 
te rm s of the s ite 's  su itab ility  for fu tu re  airpo rt developm ent;

Section 10.2 — an assessm ent of the e ffe c ts  of fu tu re  airpo rt developm ent on 
drainage and w a te r quality;

Section 10.3 — a discussion of the  sources and q uan tities  of a irp o rt re la te d  air 
em issions and an assessm ent of the  likely con tribu tion  of these  em issions to  
Sydney's fu tu re  to ta l air em issions;

Section 10.4 — an exam ination of the p o ten tia l requ irem en ts  for road and rail 
access in re la tio n  to  the  fu tu re  developm ent of an a irpo rt a t the  site ;

Section 10.5 — an evaluation  of in fra s tru c tu ra l requ irem en ts  associa ted  w ith 
a irpo rt developm ent (the re loca tion  of existing in fras tru c tu re  and the need  for 
its  extension and upgrading), and of the re la tiv e  consum ption of e le c tr ic ity  and 
fuel;

Section 10.6 — an assessm ent of the landscape ch a ra c te r  and re la tiv e  scenic 
quality  of the  proposed s ite  bo th  in its  cu rren t s ta te  and a f te r  fu tu re  a irp o rt 
developm ent.

. Chapter 11: This ch ap te r, which describes the biological environm ent and e ffe c ts
of the  proposal, is divided into th e  following two sections:

Section 11.1 — a descrip tion  of the flo ra  w ithin the s ite  and the e ffe c ts  th a t 
fu tu re  a irp o rt developm ent would have on im portan t species;

Section 11.2 — the  resu lts  of the faunal survey of the proposed site  and an 
assessm ent of the  e ffe c ts  of a irpo rt developm ent on im portan t species and on 
the ecological value of w ildlife h ab ita ts .

The sub-sections w ithin C hap ters  9, 10 and 11 have a common s tru c tu re : the  existing
environm ent is described; the  e ffe c ts  of acquisition  of the proposed a irpo rt s ite , and of 
construction  and operation  of an a irpo rt are assessed; and environm ent ail safeguards and 
m onitoring program m es are proposed.

Follow ing th e  assessm ent of the  proposed Badgerys C reek  site  p resen ted  in P a r t B, and a 
s im ilar assessm ent of the  proposed W ilton site  in P a r t  C, a com parison of th e  
c h a ra c te ris tic s  and an tic ip a ted  e ffe c ts  of a irpo rt developm ent a t these tw o s ite s  is 
p resen ted  in P a r t  D. This com parison follows the  s tru c tu re  of P a r ts  B and C, and takes 
the  form  of a tab le  which sum m arizes the inform ation  contained  in each  sec tion  of 
P a r ts  B and C . No a tte m p t is m ade to  nom inate a p re fe rred  site .
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CHAPTER 8

Description of the Proposal at 
Badgerys Creek

8.1 PURPOSE OF THE PRELIMINARY MASTER PLAN

A prelim inary  airpo rt m aster plan was prepared  for the  proposed a irpo rt s ite  a t Badgerys 
C reek  in order to:

. define a s ite  boundary for acquisition  of property ;

. provide a p ro jec t defin ition  (in te rm s of operational levels and physical
ch a rac te ris tics) for a maximum level of fu tu re  developm ent a t a second Sydney 
airpo rt in su ffic ien t de ta il to perm it assessm ent of the po ten tia l im pacts at 
Badgerys C reek;

. p red ic t noise contours based on this maximum level of developm ent so th a t, if this 
s ite  w ere finally se lec ted , appropria te  land use planning controls could be 
im plem ented to p ro te c t po ten tia lly  n o ise -a ffec ted  areas from fu rth er incom patib le 
developm ent;

. iden tify  required  a irspace for a new airport so th a t, if this s ite  w ere finally
se lec ted , this a irspace could be reserved  and necessary  m odifications planned in the 
existing a irspace in order to avoid disruptions to the aviation system  in the  fu ture;

. estab lish  requ irem ents for access to  an airpo rt a t the s ite  so th a t long-range 
planning could be undertaken .

This chap ter describes this prelim inary  m aster plan. The plan is based on a se t of two 
widely spaced para lle l runways, one 4,000 m in length  and the o ther 2,500 m, w ith a 
separa tion  of 1,660 m betw een runways. This configuration was arrived  a t a f te r  
considering four possible runw ay configurations developed during the short-listing  phase, 
and a irpo rt operating  p a ram eters  which the D epartm en t of A viation believes will sa tisfy  
av iation  requ irem en ts well into the fu tu re. The airspace requ irem ents for operating  a 
second Sydney airpo rt are also described.

8.2 THE PROPOSED AIRPORT SITE

The proposed airpo rt s ite  (Figure 8.1) is 1,770 ha in area . T here are approxim ately  
241 sep a ra te  land title s  w ithin the  site  boundary, m ost of which are  p rivate ly  owned, and
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about 207 residences. The northern  boundary of the s ite  extends along E lizabeth  D rive 
from  about 250 m east of Adams Road in the  w est to the in te rsec tio n  of Badgerys C reek  
and E lizabeth  D rive. The easte rn  and southern  boundary follows Badgerys C reek  until it 
reaches M ersey Road; it  encom passes the last block of land on the  w estern  side of 
M ersey Road and then extends south along the back of the p roperties  facing th e  w estern  
side of M ersey Road until it reaches The N orthern  Road. The boundary then  extends 
w estw ard for about 1 km, from w here it takes a no rth -w esterly  d irec tion  for a fu rth er
2.8 km.

The north -w estern  boundary, which extends n o rth -ea st/so u th -w est, reaches The N orthern  
Road near the  southern  in te rsec tio n  w ith Eaton Road. From th e re , it follows p roperty  
boundaries to Anton Road, then along Jackson Road for a short d istance  befo re  following 
property  boundaries once again, and then along th e  Oaky C reek  until it reaches E lizabeth  
D rive.

W here possible, po ten tia l p roperty  severance has been kept to a minimum. H owever, 
some severance of holdings would be necessary  along some of th e  boundaries owing to 
the  C om m onw ealth 's obligation to  acquire only the land th a t is needed for 
Com m onw ealth purposes.

The m ethod of acquiring the finally se lec ted  site , to g e th er w ith the re la te d  
com pensation procedures, are described in Section 9.1. Once the  se lec ted  s ite  has been 
announced, the  processes for acquiring the s ite  under C om m onw ealth acquisition 
procedures would com m ence. P roperties  w ithin the s ite  would be acquired e ith e r by 
com pulsory process or by agreem ent.

8.3 PRELIMINARY MASTER PLAN ASSUMPTIONS

The assum ptions used during the short-listing  process (C hapter 4) w ere review ed for the  
m ore d e ta iled  analysis required  of the two sh o rt-listed  sites.

As a resu lt of this review , the  following assum ptions w ere adopted:

. a second Sydney airpo rt would be planned to serve all types of a irc ra f t, from sm all 
piston-engined general av iation  a irc ra f t to large, wide bodied je t  operations 
(including a fu tu re  generation  of la rger a irc ra f t which could have wing-spans of up 
to  95 m);

. the operational mix of a irc ra f t ac tiv ity  would be sim ilar to  th a t cu rren tly  
experienced a t m ajor a irpo rts  but w ith a higher proportion of general aviation;

. the fu tu re  airpo rt would opera te  w ithout a night curfew , thus requiring care fu l 
consideration of p o ten tia l a irc ra f t noise levels and existing and fu tu re  land uses.

For planning and evaluation purposes, it was determ ined  th a t the  maximum level of 
developm ent th a t could be accom m odated w ithin th e  proposed site  would be an airpo rt 
w ith a capacity  of 275,000 annual a irc ra f t m ovem ents and 13 m illion annual passenger 
m ovem ents on a widely spaced para lle l runw ay layout w ithout a cross-w ind runway.

8.3.1 Operational capacity

Tables 8.1, 8.2 and 8.3 se t out the num ber of a irc ra f t m ovem ents, operational mix, and 
capacity  assum ed for the  purposes of the  p relim inary  m aster plan.
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Table 8.1 Annual aircraft movements

A irc ra ft type N um ber of m ovem ents P ercen tag e

B747, DC10 37,500 14
A300, B767, B727 87,500 32
F27, M etroliner 60,000 21
G eneral aviation* 90,000 33

T otal 275,000 100

* Business je t ,  tw in and single p iston-engined a irc ra f t.

U tilizing the above mix of operations, a calcu la tion  of passenger ac tiv ity  was m ade as
follows:

Table 8.2 Passenger activ ity

N um ber of annual A verage passenger T o tal annual
A irc ra ft type a irc ra f t m ovem ents load per a irc ra ft passenger

m ovem ent m ovem ents

B747, DC10 37,500 150 5 ,6 25 ,000
A300, B767, B727 87,500 75 6 ,5 6 2 ,5 0 0
F27, M etroliner 60,000 15 900,000

T otal 13 ,087 ,500*

Does not include passengers carried  on general av iation  (estim ated  a t less than  5% 
of the  to ta l).

8.3.Z Runway layout

During the  sho rt-listing  process, various airfie ld  layouts w ere exam ined for each of the 
ten  s ite s  under consideration . These layouts w ere:

. SR — a single runway

. CSPR — a se t of closely spaced para lle l runways

. WSPR — a se t of widely spaced para lle l runways

. DWSPR — a double se t of widely spaced para lle l runways.

A irfield  cap acities  w ere ca lcu la ted  for each layout and found to  vary from
117.000 annual a irc ra f t m ovem ents for the  SR layout to  over 300,000 annual a irc ra f t 
m ovem ents for th e  DWSPR layout (without a cross-w ind runway). Given the  operational 
mix and passenger m ovem ent assum ptions described above and the  range of likely 
fo recasts  for aviation ac tiv ity , each of the  four p relim inary  layout types was considered 
for its  su itab ility .

The SR layout was re je c te d  because of its  lim ited  p o ten tia l capacity  (117,000-
138.000 annual a irc ra f t m ovem ents) and the  d ifficu lty  of providing a wide range of
operational mixes on a single runway. A mix of heavy and light a irc ra f t using a single 
runw ay considerably re s tr ic ts  the num ber of a irc ra f t m ovem ents: th is is because it is
necessary  to provide g re a te r  longitudinal separation  betw een a irc ra f t,  to ensure th a t 
sm aller a irc ra f t are not a ffe c te d  by wing tip  vo rtices g enera ted  by large a irc ra f t.
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The DWSPR layout, which gives a to ta l of four prim ary runways, was re je c ted  because 
the th e o re tic a l additional gain in capacity  over th a t of a WSPR layout did not ju s tify  
e ith e r the additional land needed or the  cost of th a t land.

The final choice of layouts was thus betw een the CSPR and the WSPR layouts. Table 8.3 
provides a th e o re tic a l com parison betw een these two layouts based on a hypo thetica l 
a irfie ld  using minimum dim ensional c r ite r ia  (no allow ance for local topography, sub
division of land and severance) and assuming no cross-wind runway.

Table 8.3 Capacity and area comparison betw een CSPR and WSPR layouts

Layout type

A pproxim ate 
annual a irc ra f t 

m ovem ents 
(000s)

Minimum land 
a rea  requ irem ents*

(ha)

CSPR 190 1,070

WSPR 275 1,340

P ercen tag e  d ifference 45% 25%

The d ifference  betw een these figures and those in Table 4.2 resu lts  from exclusion 
of the a rea  for a cross-w ind runway.

The WSPR layout was se lec ted  as it allowed g rea te r  operational flex ib ility  for an 
a irc ra f t mix containing a high proportion of sm aller a irc ra f t, and it was m ore e ffic ien t in 
te rm s of to ta l runway capacity  re la ted  to land a rea  requirem ents.

8.3.3 Cross-wind runway

The num ber of runway d irections required  a t an airport s ite  is influenced by the  d irec tion  
and stren g th  of p revalen t winds a t th a t s ite . A cross-w ind is defined as the com ponent 
of wind norm al (perpendicular) to  the d irec tion  of trav e l of the a irc ra f t which, in the 
case of landings and tak e-o ffs , coincides w ith the  o rien ta tion  of the  runway in use. 
G enerally , the  ligh ter the  a irc ra f t and the  slower its  design speed, the  m ore d ifficu lty  it 
will have in com pensating for cross-winds during landing and tak e-o ff. T ransport 
ca tego ry  a irc ra f t can m anoeuvre in cross-winds as high as 30 knots bu t o ther ca tegories  
of a irc ra f t w ith low er flying speeds have less cross-w ind capability . N onetheless, 
20 knot cross-w inds can be to le ra te d  by most general aviation a irc ra f t when landing on 
dry runways.

In terna tiona l a irpo rt design c rite r ia , how ever, are quite conservative w ith re sp ec t to 
operations with cross-winds in order to  allow for such fac to rs  as varia tions in pilot 
p roficiency , w et pavem ents, and a range of runway su rface  conditions. The In terna tional 
Civil A viation O rganization  recom m ends th a t 'the  num ber and o rien ta tion  of runways a t 
an aerodrom e should be such th a t the usability  fac to r of the  aerodrom e is not less than 
95% for the  aeroplanes th a t the aerodrom e is in tended to  serve ' (In ternational Civil 
A viation O rganization 1983). The usability  fac to r is the p ercen tage  of instances when a t 
le ast one runway a t an airpo rt is available for use by the  a irc ra f t using th a t a irport 
w ithout exceeding th e ir specified  cross-w ind to lerances.

The requ irem en t for inclusion of a cross-wind runway a t a second Sydney a irpo rt was 
review ed following com pletion of the short-listing  phase of the study. It was concluded 
th a t th e  D epartm en t of A viation's cu rren t requ irem ents for wind coverage (99.8% at 
cap ita l c ity  airports) would be unnecessary  when applied to  a second Sydney airpo rt,
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given the  p resence of K ingsford-Sm ith A irport and several general av iation  a irpo rts  
w ithin reasonable flying d istance of e ith er of the sho rt-lis ted  second a irpo rt s ite s. It 
was th e re fo re  recom m ended th a t th e  D epartm en t of A viation 's requ irem en t be relaxed  
to  95% wind coverage for the  second a irpo rt. When this c rite rio n  was applied to the two 
sh o rt-lis ted  s ites a t Badgerys C reek and Wilton, it was found th a t th e re  was no need to  
provide a cross-wind runway.

It is es tim ated  th a t a irc ra f t ce rtif ie d  to  o pera te  in cross-w inds up to  10 knots would be 
able to use an airpo rt a t Badgerys C reek  for 95% of the  tim e, while a irc ra f t c e rtif ie d  to  
o p era te  in 20 knot cross-winds would be able to use it for m ore than  99.6% of the  tim e.

8.4 PRELIMINARY MASTER PLAN CRITERIA

8.4.1 Dimensional criteria

The prelim inary  m aster plan is based on dim ensional c r ite r ia  generally  accep ted  for 
a irpo rt planning. Com parisons w ere made w ith a irpo rt planning c r ite r ia  published by the 
D epartm en t of A viation and o ther agencies throughout th e  world (principally the  
In terna tiona l Civil A viation O rganization and the  US F ederal A viation A dm inistration). 
In order to ensure th a t a second Sydney a irpo rt would m eet fu tu re , as well as p resen t, 
av iation  needs, cu rren t av iation  planning c r ite r ia  w ere augm ented w ith availab le 
inform ation  about long-range trends in a irc ra f t design as applicable to a irpo rt layouts.

The resu lts  of this study concluded th a t planning for a second Sydney a irpo rt should allow 
for a fu tu re  generation  of large a irc ra f t (as yet not designed) w ith w ing-spans of up to 
95 m. Wing-span is the  principal basis for establishing airfie ld  geom etric  spacing for 
sa fe ty  purposes. H owever, it was recognized th a t, w ith the d iversity  of a irc ra f t types 
expected  to  use the a irpo rt, not all com ponents needed to  be designed to  handle such 
la rge  a irc ra f t, and lesser geom etric  c r ite r ia  could th e re fo re  be used in c e rta in  areas.

Table 8.4 se ts  out the dim ensional c r ite r ia  th a t w ere established for the  purposes of the 
prelim inary  m aster plan.

Table 8.4 Dimensional criteria used for preliminary master plan

Com ponent

C rite r ia  (m)

F u tu re  a irc ra ft 
(95 m wing-span)

ICAO*
(60 m wing-span)

ICAO
(36 m wing-span)

Runway width 60 60 45
Taxiway w idth 30 30 23
R unw ay/taxiw ay separation 200 190 168
T axiw ay/taxiw ay separation 122 101 46 .5
T axiw ay/apron edge separation 107 86 35

In terna tiona l Civil A viation O rganization.

8.4.2 Runway length

D eterm ination  of runway length  was based on a review  of the runway requ irem en ts  of 
existing a irc ra f t as well as likely maximum haul lengths. Exam ination of perfo rm ance 
c h a ra c te ris tic s  of the various a irc ra f t showed th a t the  Boeing 747, operating  at 
maximum gross loads over maximum haul lengths, would requ ire  a runw ay of 4,000 m. 
R esearch  of available d a ta  on fu tu re  a irc ra f t trends revealed  th a t this length  should also 
be adequate  for any new a irc ra f t likely to  be designed in the fo reseeab le  fu tu re . A
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length  of 4,000 m was th e re fo re  used for the prim ary runw ay in the prelim inary  m aster 
plan.

The second runway does not need to  be the  sam e length  as the prim ary runway, and it 
was estab lished  th a t a su ffic ien t length  would be 2,500 m — the length  required  for most 
short and some long haul lengths.

8.4.3 Runway separation

The In terna tiona l Civil A viation O rganization standard  for the  minimum separation  
required  betw een para lle l widely spaced runways to  allow independent a irc ra ft 
m ovem ents is 1,500 m, while the  US F ederal A viation A dm inistration standard  minimum 
separation  is 1,300 m. However, although these  widths may be su ffic ien t for operational 
purposes, it was considered th a t they could be re s tr ic tiv e  given the  need to  develop and 
o pera te  a te rm inal betw een  the  two runway system s.

T herefo re , in order to estab lish  a separation  width betw een runways th a t would be 
su itab le  for a second Sydney a irpo rt, separation  d istances betw een para lle l runways a t 
o ther existing or planned airpo rts  around the world w ere review ed for a varie ty  of 
te rm inal layout concepts. Although these  separations ranged from 1,311 m to  over 
2,500 m, it was found th a t many of the busy airpo rts  w ith ac tiv ity  levels sim ilar to the 
maximum assum ed for a second Sydney airpo rt (275,000 annual a irc ra ft m ovem ents) had 
separations of 1,500-1,600 m. This separation  dim ension was review ed for a varie ty  of 
te rm inal concept configurations and for the spa tia l requ irem en ts of large a irc ra f t with 
95 m wing-spans. It was concluded th a t a d istance of 1,660 m would be a minimum but 
adequate  separation  which balanced all a irfie ld  operational requ irem ents, and ensured 
th a t a second Sydney a irpo rt did not occupy more land than was needed.

8.5 PRELIMINARY MASTER PLAN

8.5.1 Alternative airport layouts

For the short-listing  phase of the p resen t study, a layout w ith a no rth -w est/so u th -east 
o rien ta tion  was used. Subsequent to  the  short-listing  of Badgerys C reek, two additional 
alignm ents w ere exam ined. These w ere a no rth /sou th  alignm ent (published in the 
18 Septem ber press re lease  announcing the  short-listing  of the  Badgerys C reek  and 
Wilton sites) and a n o rth -east/so u th -w est alignm ent. These two alignm ents plus the  one 
used in the earlie r short-listing  phase are shown in F igure 8.2. The principal basis for 
se lec ting  the  n o rth -east/so u th -w est alignm ent for the  prelim inary  m aster plan was its  
lesser noise im pact on people in surrounding areas (Section 9.2 describes the re la tiv e  
noise im pacts of the two alignm ents exam ined for this D raft Environm ental Im pact 
S ta tem en t).

An additional consideration in determ ining an appropria te  layout was the e ffe c t of 
a irpo rt operations on the  operations of surrounding a irpo rts. These airspace 
considerations involved a review  of the e ffe c ts  of an airport a t Badgerys C reek  on 
m ilitary  airspace a t Richm ond, on the general av iation  train ing areas and general 
av iation  a irpo rt operations, and on the re s tr ic te d  airspace over sensitive s ites  in the area  
such as St Marys and Kingswood.

8.5.2 Future airport development based on the configuration adopted

Figure 8.3 shows the  basic layout used in the prelim inary  airpo rt m aster plan for the 
proposed site . This layout incorpora tes all building and fac ility  requ irem ents as 
described in Sections 8.5.3 to  8.5.7 for a fully operational a irpo rt and depicts the likely 
access to the proposed site .
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Figure 8.2
ALTERNATIVE RUNWAY ALIGNMENTS

This map Is Crown copyright 
reproduced by permission of the 
National Mapping, Department of 
Energy, Canberra, Australia. WSPR with cross wind runway used in the 

short-listing analysis

WSPR without cross wind runway -  Example of 
a possible airport alignment illustrated in the 
news release 18.9.1984

The proposed runway layout is based on a se t of widely spaced para lle l runways 
designated  05R-23L and 05L-23R, w ith the te rm inal a rea  lo ca ted  betw een  them . 
Runway 05R-23L is 4,000 m in leng th  and runway 05L-23R is 2,500 m. The d istance 
betw een  the runways is 1,660 m. The approach and d epartu re  su rfaces have a 1.6% 
grad ien t, and thus m eet the  D epartm en t of A viation's c r ite r ia .

8.5.3 Considerations relating to the general apron area

For planning purposes, es tim ates  of th e  num ber of a irc ra f t g a tes  and apron areas 
requ ired  for each of th e  d iffe ren t ca tego ries  of a irc ra f t w ere m ade based on the  assum ed 
mix of a irc ra f t (Table 8.1) and the maximum fo recast capacity  of the  a irp o rt (Table 8.2). 
E stim ates  of possible g a te  and apron a rea  requ irem en ts for air cargo and a irc ra f t 
m ain tenance w ere also m ade.

Wide and narrow bodied aircraft apron areas

The apron a rea  for B747, DC 10 or la rger sized a irc ra f t was planned to  accom m odate 
tw en ty -four a irc ra f t, w ith tw elve ga tes  sized for a irc ra f t of 60 m wing-span and tw elve 
for a irc ra f t of 95 m w ing-span. The to ta l of tw en ty -fou r a irc ra f t was arrived  a t by 
s ta r tin g  w ith the  num ber of wide bodied a irc ra f t expected  to use th e  a irp o rt on an annual 
basis and converting th is to  peak-period  requ irem ents. A to ta l of 113 a irc ra f t 
m ovem ents per day was assum ed. This is 10% more than  the  assum ed average daily 
a irc ra f t  m ovem ents and was used as the  w orst case for planning purposes. A irc ra ft 
m ovem ents during the  peak period of a day w ere assum ed to  be 33% of the  assum ed daily 
a irc ra f t m ovem ents (or 38 a irc ra f t m ovem ents).

Using sim ilar reasoning for the ga te  requ irem en ts  for A300, B767 and B727 type a irc ra f t, 
a to ta l of tw en ty -five  positions was ca lcu la ted  as being required . This num ber was
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arrived  a t by s ta rtin g  w ith 87,500 annual a irc ra f t m ovem ents and then  assum ing 
264 daily a irc ra f t m ovem ents. Again, this number is 10% m ore than the assum ed 
average daily a irc ra f t m ovem ents and was used as the w orst case for planning purposes.

Although a mix of a irc ra f t ga te  sizes would be appropria te  for final planning purposes, 
for th is in itia l planning e ffo rt all ga tes  w ere sized to  accom m odate a irc ra f t of 60 m 
w ing-span.

Commuter apron area

This a rea  was designed to accom m odate a to ta l of ten  positions based on 60,000 annual 
a irc ra f t m ovem ents.

General aviation area

It was e s tim ated  th a t 25% of the  90,000 annual a irc ra f t m ovem ents assigned to general 
av iation  would consist of itin e ran t operations requiring tie-dow n spaces (parking space 
w ith anchoring fac ilities). On average, it was assumed th a t about 40% would s tay  for 
tw o days, so th a t approxim ately  e igh ty-five itin e ran t tie-dow n spaces would be requ ired . 
A dditional space for fixed base operato rs, hangars and o ther general av iation  fac ilitie s  
has been provided.

A fte r exam ining various a irc ra f t positioning arrangem ents for tie-dow ns, it was 
determ ined  th a t, for sm all single and tw in-engined a irc ra f t, an a llocation  of tw en ty -five  
a irc ra f t per h ec ta re  was reasonable. For large m ulti-engined general av iation  a irc ra f t, 
an a llocation  of five a irc ra f t per h ec ta re  was used.

The sam e a llocation  of tw en ty -five  a irc ra f t per h ec ta re  was used when estim ating  
hangar space requ irem en ts for sm all and tw in-engined a irc ra f t u tiliz ing  the a irp o rt but 
no t based th e re , w ith five hangars per h ec ta re  being a llocated  for th is purpose. 
C om m ercial operations based a t the  a irp o rt w ere a lloca ted  a minimum of 1 ha  per 
op era to r.

A ltoge ther, a to ta l of 25 ha was allocated  for the general av iation  fac ilitie s  a rea .

Air cargo area

An allocation  of e igh teen  to tw enty  parking positions was made to accom m odate air 
cargo operations. To ensure th a t adequate  space was available, all ga tes  w ere based 
upon accom m odating a irc ra f t of 95 m wing-spam. Although this space is s ign ifican tly  
m ore than  th a t typ ically  found a t large a irpo rts , it an tic ip a tes  the possib ility  th a t 
a irc ra f t of such a size will be designed in the fu tu re  thus enabling air cargo to  be 
tran spo rted  in bulk a t com petitive  ra te s .

In order to  accom m odate such volum es of cargo, adequate  sto rage and sorting  fac ilitie s  
m ust be availab le, to g e th e r w ith tru ck  m anoeuvring areas, cold sto rage accom m odation, 
bonded warehousing and office fac ilitie s . It was e s tim ated  th a t these requ irem en ts, plus 
custom er and em ployee parking areas and access roads, n ece ss ita te d  approxim ately
2.5 ha per a irc ra f t position. The totcil a llocation  was thus 50 ha.

Aircraft maintenance area

This a rea  was planned to  accom m odate up to  fourteen  large a irc ra f t on outside aprons, 
w ith associa ted  m ain tenance hangars, workshops, equipm ent, sto rage fac ilitie s  and 
em ployee car parking. A to ta l of 40 ha was a llocated  for this purpose.
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8.5.4 Passenger terminal facilities

Several fac to rs  influence the design and size of te rm inal fac ilitie s  a t an a irpo rt. These 
fac to rs  include the  function of the  airpo rt, the  type of operations and tra ff ic , the 
num ber of user airlines, the a irfie ld  configuration, the num ber of passengers to be 
accom m odated, and the types of ground access available.

The assum ptions for a second Sydney airport which th e re fo re  had to be taken into 
account in planning the te rm inal fac ility  layout w ere:

. the po ten tia l need to accom m odate a wide range of a irc ra f t types 

. an a irfie ld  w ith two widely spaced runways

. the po ten tia l to  accom m odate a maximum of 13 million passenger m ovem ents

. d irec t servicing of the te rm inal a rea  by rail and road

. a likely requ irem ent to construc t in stages.

While it is not necessary  a t this stage  to se lec t a specific te rm inal concept, the planning 
m ust ensure th a t adequate  space has been a llocated  to accom m odate the p o ten tia l 
passenger load and associated  a irc ra f t ga te  requ irem ents. The layout type incorporating 
widely spaced para lle l runways th a t was se lec ted  for a second Sydney airport d ic ta ted  
th a t the  te rm inal a rea  be lo ca ted  betw een the two runways. It was th e re fo re  necessary  
to  ensure th a t the separation  d istance betw een these runways was su ffic ien t to  allow for 
the  taxiw ays, apron, te rm inal building, access roads, autom obile parking and associated  
fac ilitie s . A v arie ty  of te rm inal configurations is possible w ithin this separation  
d istance. F igure 8.4 illu s tra te s  a typ ical section  betw een runway system s showing the 
a irfie ld  and te rm inal a rea  requ irem ents th a t would be appropria te  to the maximum level 
of ac tiv ity  assum ed for a second Sydney airpo rt.

4 2 9  m321.5 m 9 0 9 .5  m

1 6 6 0  m

N O T E : N o t to  s c a le

Figure 8.4
TYPICAL AIRFIELD CROSS SECTION FOR 1660M RUNWAY 
SEPARATION
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8.5.5 Taxiway considerations

Two im portan t e lem ents in an airfie ld  layout are the c ircu la tion  taxiw ays for a irc ra f t 
m anoeuvring and the  e n tra n c e /e x it taxiw ays th a t connect th e  runw ays to  th e  c ircu la tion  
taxiw ays. To ensure maximum flex ib ility  for a irc ra f t to  c irc u la te  from  the  runway 
com plex to  various apron a reas, provision has been made for tw o un i-d irectional taxiw ays 
para lle ling  each  of the  runw ays. The separations betw een runway and taxiw ay, taxiw ay 
and tax iw ay, and taxiw ay and apron edge conform  to the c r ite r ia  s tip u la ted  in Table 8.4. 
An apron edge taxiw ay has also been included in the  passenger te rm inal a rea .

8.5.6 Air navigation aids and air traffic  control facilities

A second Sydney a irpo rt a t its  maximum level of developm ent would incorpora te  a full 
com plem ent of e lec tron ic  and visual a ir navigation aids and air tra f f ic  con tro l fac ilitie s . 
The siting of these  fac ilitie s  shown on the  m aster plan layout took in to  accoun t the  
specia l grading and c learance  requ irem en ts recom m ended by re levan t A ustralian  and 
in te rn a tio n a l bodies. The various system s th a t m ight be used a t a second Sydney a irpo rt 
are  listed  below:

. Instrument landing system : This provides a irc ra f t w ith the la te ra l, longitudinal and
v e rtica l guidance necessary  for a landing, and consists of the  following elem ents:

localizer

glide slope

very  high frequency m arker beacon system  com prising an ou te r, middle and 
inner beacon.

F or planning purposes, a com plete instrum en t landing system  has been shown on the 
m aste r plan for each  runw ay approach. O ther radio nav igational aids would include:

d istance  m easuring equipm ent

non-d irec tional beacons

. Visual guidance system s: These system s cure associated  w ith the in strum en t landing
system  and include:

high in tensity  approach lights
touchdown zone lighting
runw ay cen tre lin e  lighting
high in ten sity  runway edge lighting
runw ay visual range
visual approach slope ind icators.

. Air traffic control facilities: The air tra f f ic  contro l fac ilitie s  th a t would be
provided include:

air tra f f ic  con tro l tow er
air tra ff ic  serv ice cen tres
te rm inal a rea  radar
rou te  surveillance radar
su rface  m ovem ent radar
radio tra n sm itte r  and rece iv er s ites.
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. Landing aids: O ther landing aids th a t could be included on the  airpo rt are:

wind cones
w eather reporting  system s
ro ta tin g  beacons
wind shear d e tec tio n  equipm ent.

8.5.7 Other facilities

Planning provision has been made for the  following supporting fac ilitie s  which are 
com m only found a t m ajor a irpo rts  and would be required  a t a second Sydney airpo rt at 
the  maximum level of developm ent:

car h ire  area  
F edera l Police 
Custom s 
ca tering
fre igh t forw arders 
em ployee parking 
post o ffice  
h o te l/m o te l 
banking serv ices

D epartm en t of A viation m aintenance
D epartm en t of A viation adm inistration
access to railw ay and roads
u tility  corridors
fuel sto rage
w astew ate r trea tm e n t
w eather service
flight serv ice s ta tions
rem o te  car parking

8.6 AIRSPACE ARRANGEMENTS

At p resen t th e re  are four types of designated a irspace in the  Sydney Region:

. contro l zones, which are established around busy a irpo rts  to ensure the  safe  and 
orderly  flow of tra ff ic ;

. a contro l area , which is a volume of a irspace cen tred  on K ingsford-Sm ith A irport, 
and is determ ined  by the climb and descent perform ance of the  varie ty  of a irc ra ft 
using th a t a irpo rt;

. re s tr ic te d  areas, which are  volum es of a irspace around m ilitary  fac ilitie s , or civil 
in sta lla tions such as the  F leurs Radio O bservatory;

. danger areas, which are  designated volumes of airspace to  iden tify  po ten tia lly  
hazardous areas (such as flying train ing  or parachu ting  areas).

The developm ent of a second major a irpo rt in the Sydney Region would requ ire  changes 
in the  existing allocation  of airspace to accom m odate the  d iffe ren t arrival and departu re  
p a tte rn s  a t K ingsford-Sm ith A irport and the second a irpo rt. Arriving tra f f ic  would need 
to be split in to  flows tow ards e ith e r K ingsford-Sm ith A irport or the second Sydney 
a irpo rt a t some point en rou te  a t a d istance of perhaps 100 nau tica l m iles from Sydney, 
while tra ff ic  departing  from  e ith e r a irpo rt and using a sim ilar rou te  to the ir destinations 
would need to  join this common rou te  a t some d istan t point from the a irpo rts. F igure 8.5 
shows an exam ple of contro l zones w ith a com bined contro l a rea  for both K ingsford- 
Sm ith A irport and a fu tu re  airpo rt a t Badgerys C reek. The radius of the contro l a rea  at 
Badgerys C reek  has been reduced in the easte rn  and sou th -easte rn  sec to rs  to  p reserve 
access to  Bankstown and Cam den aerodrom es. The changes required  to the existing 
a irspace allocations are discussed below.

Military and restricted airspace

For u n res tric ted  operations a t Badgerys C reek, am endm ents to Richmond contro l zone 
would be required . H owever, minor lim ita tions to  Badgerys C reek  operations would 
elim inate  the need for m ajor changes to the Richmond contro l zone or substan tia l
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re s tr ic tio n s  on m ilitary  operations. If the  Richm ond M ilitary  C ontrol Zone could be 
su ffic ien tly  reduced in a rea  in fu tu re  years, areas in the no rth -w est of th e  Sydney Basin 
could be m ade available for train ing  purposes, to  rep lace  those areas rendered  
unavailable as a resu lt of the estab lishm ent of the contro l zone for a fu tu re  a irpo rt a t 
Badgerys C reek. These rep lacem en t areas would be availab le to  general av iation  
a irc ra f t based a t Bankstown, Schofields and perhaps Richm ond itse lf .

A irc ra ft operating  outside controlled  a irspace are also cu rren tly  denied access to  the  
coast for a d istance of 20 nau tica l m iles south of Bankstown because of the  p resence of 
the  H olsw orthy re s tr ic te d  a rea  and the  overlying con tro l a rea  steps. The eas te rn  
boundaries of the  Badgerys C reek  control zone would form another co n stra in t, producing 
a long, low, narrow  corridor (30 nau tica l m iles long and 4 nau tica l m iles wide, w ith a 
2,000 f t upper lim it) for use by general av iation  a irc ra f t operating  outside contro lled  
a irspace to  reach  northern  and southern  areas. The continued p resence of the  
H olsw orthy re s tr ic te d  a irspace would thus co n cen tra te  non-contro lled  tra f f ic  in growing 
num bers in to  less a irspace, w ith the  associated  increased  risk  of collision betw een  
a irc ra f t. If H olsw orthy firing ac tiv itie s  w ere elim inated  and this a irspace re s tr ic tio n  
rem oved, access to the  south from Bankstown would be g rea tly  im proved.

The re s tr ic te d  a rea  around the F leurs Radio O bservatory  (R515) is d irec tly  in line w ith 
the  proposed runways a t Badgeys C reek  and could not co -ex ist w ith fu tu re  a irspace  
requ irem en ts  for a second airport a t Badgerys C reek. T here is also a 1,000 ft lim it 
above the Kingswood D efence F acility  (R529A). (This fac ility  accom m odates a range of 
functions re la ted  to the  sto rage, m ain tenance and disposal of explosives and missiles.) If 
th is lim it w ere to be re ta ined , it would p lace some res tric tio n s  on circling approaches to  
a fu tu re  airpo rt a t Badgerys C reek. In the  longer te rm , as a irpo rt tra f f ic  increased , it 
m ight becom e necessary  to  re lo c a te  some of the  functions p resen tly  carried  out a t 
Kingswood so th a t this re s tric tio n  could be rem oved. In addition, th e re  is a 4,000 ft 
re s tr ic te d  a rea  (R529B) around a portion of the  Kingswood fac ility  which is only 
ac tiv a ted  a t c e rta in  tim es when explosives may be de tonated . With increased  tra f f ic , 
the  tim es for such detonations would need to  be co-ord inated  w ith a irc ra f t m ovem ents. 
H owever, it may be th a t, by the tim e a fu tu re  a irpo rt w ere operating , the  in crease  in 
res iden tia l and industria l developm ent throughout the a rea  would have rendered  som e or 
all of the ac tiv itie s  a t Kingswood and F leurs unsuitable in th e ir p resen t locations. The 
fu tu re  a irpo rt would th e re fo re  be only one of a num ber of pressures, any or all of which 
may cause the re loca tion  of such fac ilitie s  which had been originally loca ted  in th is a rea  
because of its  sparse population.

General aviation

The con tro l zone for a fu tu re  airport a t Badgerys C reek  would rem ove alm ost all of the 
p resen t designated flying train ing  areas, and H oxton Park  aerodrom e would probably 
have to  be closed. Bankstown and Cam den could continue to o p era te  on th e  edges of the 
contro l zones for K ingsford-Sm ith A irport and a fu tu re  airpo rt a t Badgerys C reek, 
although it would not be possible for these  aerodrom es to have ad jacen t tra in ing  areas. 
While uncontrolled  airspace for tra in ing  could be m ade availab le if the  airspace  
re s tric tio n s  a t R ichmond and H olsworthy w ere reduced, i t  is undesirable to  lo ca te  
tra in ing  areas any g rea t d istance from an aerodrom e.

The train ing  a rea  (D502) to  the south-w est of Cam den could rem ain  open, bu t its  upper 
lim it would be reduced to  2,000 ft under the contro l a rea  step  for a fu tu re  a irp o rt a t 
Badgerys C reek. This would lim it the e ffec tiveness of this tra in ing  a rea  because of the 
height of the surrounding te rra in . While it would be possible to ex tend  this a rea  over 
Douglas Park  where a 4,000 ft upper lim it would be available, w eather conditions may be 
less favourable th e re  for visual flight ru les train ing operations. Such a rea rran g em en t of 
the  tra in ing  a rea  to the  south would resu lt in a sm aller tra in ing  a rea  than  a t p resen t and 
it would be less accessib le from  Bankstown. Use of a irspace to  the  north  of Sydney over 
the H aw kesbury R iver below Wisemans F erry  is considered im prac ticab le  for tra in ing  
purposes because of the te rra in  and the  o ther tra ff ic  cu rren tly  operating  in th a t area .
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If a irspace  w ithin th e  Richm ond m ilitary  contro l zone w ere made available for general 
av iation , a proportion of th is airspace could be used for flying train ing . While th is a rea  
is a sim ilar d istance from  Schofields and Bankstown as it is from th e  Lower Hawkesbury 
a rea , th e  te rra in  is low er and m ore su itab le  for flying operations.

Under the  airspace arrangem ents shown in F igure 8.5, access to Bankstown from the 
w est by a irc ra f t operating  outside con tro lled  airspace would be denied because of the 
con tro l zones for Richm ond and for the fu tu re  a irpo rt a t Badgerys C reek , and the 
re s tr ic te d  airspace  (R512) associa ted  w ith the m unitions fac to ry  a t St M arys.

Also under these  arrangem ents, the cu rren t gliding ac tiv itie s  a t Cam den would need to 
be re s tr ic te d  or possibly elim inated . The 2,000 ft contro l zone s tep  overlying Cam den 
and D502 to the  w est would p reven t soaring above th a t level, e ffec tiv e ly  lim iting gliding 
ac tiv itie s  to the c ircu it a rea  a t Cam den. The te rra in  to the  south-w est benea th  the 
4,000 f t step  would also m ake th a t a rea  unsuitable for gliding. In addition, the  
parachu ting  ac tiv itie s  cu rren tly  conducted from Bringelly would be incom patib le w ith a 
high a c tiv ity  level a t a fu tu re  airpo rt a t Badgerys C reek. Depending on the am ount and 
type of tra f f ic  using a second Sydney a irpo rt, it may be possible for parachu ting  to 
continue a t ano ther location  within the  second Sydney airpo rt contro l zone for some tim e 
a f te r  the  airpo rt was bu ilt, but when a irpo rt tra f f ic  began to  approach capacity  these  
ac tiv itie s  would need to  be re loca ted .

Kingsford-Smith Airport

If a irc ra f t trave lling  to and from the Sydney Region used com mon rou tes to w ithin a 
short d is tance  of the  two m ajor a irpo rts , the spacing of tra f f ic  associa ted  with 
K ingsford-Sm ith A irport would need to be g rea te r  than it is a t p resen t to  ensure safe. 
T herefo re , in order to take  full advantage of the  po ten tia l capacity  of both  K ingsford- 
Sm ith A irport and a second Sydney a irpo rt, independent rou tes to each airpo rt would be 
necessary . The a irspace  needed to  accom m odate new rou tes to a fu tu re  a irpo rt a t 
Badgerys C reek  may be d iffe ren t to th a t shown in F igure 8.5, and a continual review  of 
airspace  a llocation  would be needed based on the changing requ irem en ts  of users.

8.7 AIRCRAFT EMERGENCY PROCEDURES

Prior to the  com m encem ent of a irpo rt operations, a se t of A erodrom e Em ergency 
P rocedures would be p repared  — a norm al p ra c tic e  for all m ajor a irpo rts . These plans 
would be developed in consu ltation  with all re levan t local, S ta te  and Com m onw ealth 
au th o rities , and would d e ta il the co -o rd ina ted  responses required  in the event of any 
fo reseeab le  type of em ergency  involving the a irpo rt. Key personnel would be 
fam iliarized  w ith the  actions required  of them , and em ergency drills would be p rac tised . 
The procedures would be designed to m inim ize the  harm ful e ffe c ts  of any em ergency  or 
acc iden t on people and p roperty , and would for exam ple specifically  take  into account 
the p ro tec tio n  of com m unity serv ices such as w ater supply.

176



BADGERYS CREEK

CHAPTER 9

The Socio-Economic Environment 
and Effects of the Proposal

Introduction

This chap ter describes the socio-econom ic environm ent and the likely e ffe c ts  of the 
proposal. Each of its  principal sections describes the existing environm ent, the  likely 
e f fe c ts  of acquisition  of an airpo rt s ite  and of its  construction  and operation, and 
outlines proposals for im plem entation  of environm ental safeguards and m onitoring 
program m es.

The principal social e ffe c ts  of the proposal arise  from site  acquisition and from  fu ture 
noise im pacts . These are  the  subject of the firs t two sections. Sections 9.3 and 9.4 then 
review  the  archaeological resources of the site  and the concerns of A boriginal people in 
the  a rea . This is followed by a discussion of the  European h eritage  resources of the site  
(Section 9.5). Sections 9.6 and 9.7 describe the  econom ic and em ploym ent e ffe c ts  of the 
proposal and its  im pact on existing ag ricu ltu ra l ac tiv itie s . C hap ter 9 concludes w ith an 
assessm ent of the  im plications of a irpo rt developm ent for regional planning (Section 9.8).

9.1 LAND ACQUISITION

On announcem ent of the se lec ted  site , one of the following two procedures would be 
im plem ented:

. If p roperties  w ithin the  s ite  w ere to  be acquired by com pulsory process:

N otices to T rea t would be delivered to all land owners w ithin the acquisition 
area;

the  boundary of the a rea  to be acquired would be published in the 
C om m onw ealth of A ustra lia  G aze tte  and placed on display locally;

com plem entary  planning controls would be im plem ented by the  New South 
Wales G overnm ent around the p e rim e te r of the  s ite  to  be acquired , and for 
o ther areas which m ay be a ffec ted  by a irc ra f t noise.
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. If p roperties  w ithin the  site  w ere to  be acquired  by agreem ent:

all land owners w ithin the acquisition  a re a  would be inform ed of the 
C om m onw ealth 's desire to  en te r into negotiations to  purchase land;

com plem entary  planning controls would be g aze tte d  by the  New South Wales 
G overnm ent for the site  to  be acquired , and for o ther a reas  which m ay be 
a ffe c te d  by a irc ra f t noise or by access proposals.

The procedures to be followed under e ith e r of these possible courses of ac tion  are  
described  in the  following sections.

9.1.1 The proposed Badgerys Creek airport site

Figure 9.1.1 shows the  boundary of the  proposed site  a t Badgerys C reek . The a rea  
enclosed by the  boundary is approxim ately  1,770 ha. T here are approxim ately  241 
sep a ra te  ti tle s  w ithin the  boundary. The num ber of houses w ithin the  boundary is 
es tim a ted  a t 207 and the  to ta l residen t population a t 750. Most of the s ite  is zoned Non- 
urban 'A' (minimum lo t size, 40 ha).

The m arket valuation  of p riv a te  land and im provem ents on the proposed Badgerys C reek  
site  is es tim a ted  a t approxim ately  $31.5 m illion. H ow ever, this figure does not include 
considera tion  of special value to  individual ow ners, injurious a ffec tio n , d istu rbance, 
severance , costs arising out of court actions, or any o ther fac to rs  which m ight be 
im portan t com ponents of com pensation for com pulsory acquisition.

There are  no proposals a t th is tim e to  acquire land for road or ra il access ro u tes , or for 
a irpo rt re la te d  land uses outside the boundary of the s ite  shown in F igure 9.1.1. 
H ow ever, in th e  longer te rm  if the  Badgerys C reek  site  w ere se lec ted , com prehensive 
land use planning m easures would be required  to d irec t developm ent in the  noise a ffe c te d  
areas in order to  prohibit inappropriate  uses, to  iden tify  land for fu tu re  a irp o rt 
associa ted  uses and to  address the  rela tionship  of the a irpo rt to  o ther issues in the 
M acarthur Region. It is proposed th a t the  developm ent of a s tra te g ic  land use plan for 
th e  a rea  in th e  proxim ity  of th e  se lec ted  a irpo rt s ite  would be included in the  M acarthur 
R egional E nvironm ental P lan . The Regional Environm ental Study for the  M acarthur 
Region is cu rren tly  being p repared  by the  NSW D epartm en t of Environm ent and Planning 
and is scheduled for public exhibition in la te  1985. P rep a ra tio n  of the  D ra ft R egional 
E nvironm ental P lan  will com m ence following the  exhibition. The study is exam ining the 
regional planning issues associa ted  w ith the airpo rt s ite  se lec tion  and it is proposed th a t 
the plan will include appropria te  s tra teg ic  and regional planning contro ls.

9 . 1 . 2  Compulsory acquisition

As a f irs t step  in a com pulsory land acquisition  proposal, the  C om m onw ealth  would 
forw ard a  N otice to  T re a t to  each of the  owners of the  land and any o th e r p a rty  known 
to  have an in te re s t in the  land. This does not mean th a t the  land has been com pulsorily 
acquired , bu t serves as an early  n o tifica tio n  to  p roperty  ow ners th a t th e  C om m onw ealth  
is in te re s ted  in acquiring th e ir land. The N otice to  T rea t inv ites people to  n eg o tia te  
w ith th e  C om m onw ealth for the  sale of th e ir p roperty  by ag reem en t. If the  
C om m onw ealth cannot reach  ag reem ent w ith an owner for the purchase of the p roperty , 
the  M inister for Local G overnm ent and A dm inistrative Services m ay, a f te r  tw en ty -e igh t 
days of th e  serving of the N otice to  T re a t, recom m end to the G overnor-G eneral th a t the 
p roperty  be acquired  by com pulsory process.

Once com pulsory acquisition  is au thorized  by the  G overnor-G eneral, a no tice  is published 
in th e  C om m onw ealth of A ustra lia  G az e tte  giving a full descrip tion  of th e  land. 
O wnership of the  p roperty  passes to the  C om m onw ealth on the d a te  of g a z e tta l.
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The M inister for Local G overnm ent and A dm inistrative Services must tab le  befo re  both 
Houses of P a rliam en t a copy of the no tice  published in the G a z e tte . E ither House of 
P arliam en t may pass a reso lu tion  th a t the  acquisition is void and of no e f fe c t .  If th is 
occurs the  land is deem ed not to have been acquired by the  C om m onw ealth.

Following g a z e tta l, a fo rm al N otice of A cquisition is sent to  each  p a rty  w ith an in te re s t 
in the  land, to g e th er with:

. a  copy of the  N o tice  of G aze tta l;

. a diagram  showing the  to ta l am ount of acquired  land and, w here appropria te , the  
portions being acquired;

. a form  on which to  m ake a claim  for com pensation.

If a p ro p erty  is acquired  by com pulsory process, com pensation is payable in accordance 
w ith the provisions of the Lands A cquisition A ct 1955.

Authority responsible for compulsory acquisition

The process of com pulsorily acquiring all p roperties  w ithin the  designated  Badgerys 
C reek  a irp o rt s ite , including all nego tiations w ith p roperty  ow ners (which includes co 
ow ners, m ortgagees, lessees, licensees, share farm ers, easem ent holders — anyone with 
an in te re s t in the  land to  be acquired), is carried  out by the  C om m onw ealth  D epartm en t 
of Local G overnm ent and A dm in istrative Services.

Parties entitled  to compensation

Only people or organizations who own land or have an in te re s t in land which is 
com pulsorily acquired  for public purposes have a righ t to com pensation. 'In te re s t ' here  
m eans a legal or equitab le  e s ta te  or in te re s t in the  land, or a  righ t, pow er, or priv ilege 
over, or in connection  w ith, th e  land. This generally  includes ow ners, m ortgagees and, 
under ce rta in  conditions, lessees, ten an ts  or licensees. A lessee, for exam ple, is usually 
en title d  to  re im bursem ent of rem oval expenses and m ay, especially  in the  case of a 
lo n g -te rm  lease , be en titled  to  substan tia l com pensation for the  acquisition  of his or her 
in te re s t in th e  land.

People from  whom no land is acquired  are not e n titled  to com pensation, no tw ithstand ing  
th e  fa c t th a t they  may be a ffe c te d  by the public works carried  out on the acquired  land. 
People from  whom some land is taken  are en titled  to  claim  com pensation for the  e ffe c t 
on th e ir  re ta in ed  land. As the  law now stands, people cannot be com pensated  for 
'injurious a ffec tio n ' such as increased  noise, pollution, loss of privacy , or increased  
tra f f ic  flows, unless p a r t of th e ir  land is taken .

In assessing com pensation for the  acquisition, regard  shall be had to  any varia tion  in the 
value of the  re ta in ed  land because of the taking of the acquired  land. If the  m ajor 
portion , say including buildings, is acquired and the  residue is of li t t le  use or value to the 
ow ner, the  acquiring au tho rity  would probably consider acquiring the whole p roperty .

Compensation payable

U nder the  C onstitu tion , th e  C om m onw ealth P arliam en t is em pow ered to  m ake laws for 
th e  'acquisition  of p roperty  on just te rm s '. The Lands A cquisition A ct 1955 m eets  this 
req u irem en t by providing th a t, in the even t of a  dispute on the  am ount of com pensation 
payable, a  cou rt may d e term ine  com pensation or make such order as is necessary  to  
ensure th a t acquisition  is m ade on ju st te rm s.

G enerally  s ta te d , the  main principle of com pensation is th a t the  dispossessed owner is 
com pensated  to the  full money equivalent of w hat he or she has been deprived of, plus
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reasonable re location  and d isturbance expenses. In the case of a com m ercial en terp rise , 
this would include the  m arket value of the  p roperty  and such things as the  provision of 
te lephone, e le c tr ic ity  supply, and o ther specia list serv ices. G enerally  these can be 
determ ined  fairly  readily . In the case of an individual deprived of his principal and 
prim ary  place of residence, com pensation would include the m arket value of the p roperty  
and such things as rem oval expenses and the  residual value of floor coverings, blinds and 
light fittings, which cannot readily  be tran sfe rred  from dwelling to dwelling.

No com pensation is payable, how ever, for such unquantifiable e ffe c ts  as loss of 
a tta ch m en t, rem oval from a sym pathetic  socio-econom ic com m unity or possible adverse 
e f fe c t on the  education progress of school-going children, all of which involve a 
considerable elem ent of subjective assessm ent.

The value of the  p roperty  is determ ined  as a t the  d a te  of g a z e tta l, i.e . the  d a te  at which 
the acquisition  of the p roperty  is published in the  Com m onw ealth of A ustralia  G aze tte  
which legally  vests it in the Com m onw ealth. The m arket value of a p roperty  estim ated  
by the  C om m onw ealth valuers is based on evidence from sales of sim ilar p roperties  in a 
free  m arket a t the da te  of g aze tta l.

C om pensation process

When copies of the  G a z e tte  are  rece ived  from the  G overnm ent P rin te r, the D epartm en t 
of Local G overnm ent and A dm inistrative Services sends a copy to  each p arty  w ith an 
in te re s t in the land, to g e th er w ith a N otice of A cquisition, a diagram  or plan of the  to ta l 
land taken  (where appropria te), and a com pensation claim  form . The N otice inform s the 
form er owner th a t the land has been acquired, and th a t he or she is consequently 
en titled  to com pensation, which m ust be claim ed in accordance w ith the  claim  form , 
specifying the  am ount. The D epartm en t of Local G overnm ent and A dm inistrative 
Services requests  th e  V aluation Branch of th e  A ustralian  T axation O ffice to provide an 
assessm ent of the  com pensation in accordance w ith the principles se t out in Section 23 
of the  Lands A cquisition A ct 1955, taking into account any p articu la r m a tte rs  raised  by 
the  form er owner in the claim . N egotiations over the am ount of com pensation are then 
com m enced. U sually the  negotiations are conducted in consultation  w ith th e  valuers 
advising each  party , and generally  they resu lt in an ag reem en t, which m ust be confirm ed 
by the  M inister or his delegate . The A ct provides for paym ent of s ta tu to ry  in te re s t on 
th e  agreed com pensation from the  da te  of g a z e tta l to the da te  of se ttlem en t. If 
ag reem ent on com pensation is reached  betw een the  C om m onw ealth and the p roperty  
owner, the  D irec to r of Legal Services is in s tru c ted  to  a tten d  to the  final legal 
fo rm alities  and is provided w ith funds to  e ffe c t paym ent of com pensation.

If ag reem en t has not been reached  on the am ount, fu rther nego tiations may take  place, 
and both  p a rtie s  may obtain  fu rth er valuations by qualified valuers if necessary . There 
are  two courses of ac tion  open on the  am ount of com pensation payable if final 
ag reem en t cannot be reached:

. E ither the p roperty  owner or the C om m onw ealth in s titu te s  proceedings for a court 
to  de term ine  the  am ount of com pensation payable; this is the usual course of action. 
The courts also have the power to  determ ine which of the  p a rtie s  involved in the 
court action  is required  to m eet the costs of th a t action.

. The owner and the  Com m onw ealth agree to  subm it the  m a tte r  to  a rb itra tio n , usually 
by a m utually  agreed professional valuer.

Once all the  com pensation claim s regarding a p articu la r p roperty  have been determ ined , 
th e  D irec to r of Legal Services has been sa tisfied  as to  ti tle , and all appropria te  
docum ents have been execu ted  and delivered, com pensation including s ta tu to ry  in te re s t 
is paid to the form er ow ner. W here an unusual delay in the determ ination  or paym ent of 
com pensation is expected , an advance of up to  90% of the  Com m onw ealth valuation may 
be paid to the c la im ant, provided th e  D irecto r of Legal Services is sa tisfied  as to ti tle . 
T here is no legal obligation on the Com m onw ealth to  make th a t advance.
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Assessm ent o f compensation  

Value of land
B efore p roperty  value negotia tions are in itia ted , th e  D epartm en t of Local G overnm ent 
and A dm in istra tive  Services will request th e  C om m onw ealth V aluers to  undertake 
p roperty  valuations. If no ag reem ent on the value of a p roperty  can be reached  betw een 
the  ow ner and th e  Com m onw ealth, the p roperty  ow ner is usually advised to  obtain  a 
p riv a te  valuation  of the p roperty  from  a reg is te red  valuer for use in the  court or 
a rb itra tio n  action . Reasonable valuation fees incurred  by the  p roperty  ow ner will be 
repaid  by the  C om m onw ealth as a com pensatable item .

Legal fees
The C om m onw ealth  also m eets the cost of reasonable legal fees incurred by a p roperty  
ow ner for legal advice and rep resen ta tio n  during negotia tions.

Allowable expenses
The C om m onw ealth  is required  to com pensate p roperty  owners for c e rta in  o ther costs 
incurred as a  consequence of the acquisition process. These are:

. costs for t i t le  tran sfe r docum ents and any o ther legal docum entation ;

. fu rn itu re  rem oval costs;

. te lephone reconnection  charges;

. m ail red irec tio n  costs;

. the  cost of new school uniform s;

. inc iden ta l costs in buying a rep lacem en t p roperty  of the sam e standard , including 
the  legal costs of conveyancing, survey fees, rea l e s ta te  agen ts' fees, and costs in 
connection  w ith  the  tran sfe r of any outstanding  m ortgage from  the  acquired 
p roperty  to  the new property  or w ith the  raising of a new m ortgage for a  sim ilar 
am ount;

. th e  loss on a fo rced  sale of stock  and equipm ent;

. costs of notify ing change of address to  suppliers and custom ers;

. any o ther reasonable expenses and losses d irec tly  a ttr ib u te d  to the  acquisition  as 
agreed  by the  Com m onw ealth.

Expenses not allowable
C erta in  expenses which m ay be associated  w ith the acquisition process do not qualify  as 
allow able expenses available to  a ffe c te d  p roperty  ow ners. For exam ple:

. If the p rice paid by a landowner for a rep lacem en t p roperty  is higher than  the 
m arke t price of th e  acquired  p roperty , no com pensation will be paid to  cover the 
p rice  d ifference .

. S im ilarly, if legal or o ther costs associated  w ith the purchase of a m ore expensive 
p roperty  are  higher than  those for a p roperty  of equivalent p rice  to  the  previous 
holding, no com pensation is available to  cover the  price d iffe ren ce .

. Nor is com pensation allow able for:

increased  ra te s  and ren t for a new property ;

increased  travelling  costs;
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new furnishings, fittings  and appliances over and above the existing valuation 
figure;

losses incurred  due to  selling stock  w ithout taking prudent steps to obtain 
proper p rices.

9.1.3 Acquisition by agreement

U nder this a lte rn a tiv e  where acquisition  of p roperties  is e ffec ted  by agreem ent, N otices 
to  T re a t may not be issued to  land owners a t the  tim e of the  announcem ent of the 
se lec ted  s ite ; how ever, th e  s ite  boundary would be appropria tely  publicized, 
com plem entary  planning contro ls around the  p e rim e te r of the s ite  to  be acquired  would 
be g aze tte d  by th e  New South Wales G overnm ent, and land owners w ithin the  s ite  
boundary would be inform ed th a t the  C om m onw ealth wished to  en te r into negotia tions to 
acqu ire  p roperties . The p roperties  would then be progressively acquired by agreem ent 
betw een the  owners and the  Com m onw ealth.

It could be expected  th a t a num ber of land owners may wish to  en ter im m ediately  into 
nego tia tions w ith the  C om m onw ealth leading to  acquisition  of th e ir p roperty , and to  
v aca te  th e ir  land on se ttlem en t. H owever, o ther owners may choose to continue living 
on th e ir  fo rm er p roperties  a f te r  acquisition under neg o tia ted  arrangem ents un til a irpo rt 
construc tion  com m ences.

O ther landow ners m ay choose not to sell th e ir p roperties  im m ediately  to  the 
C om m onw ealth . T heir land would th e re fo re  rem ain  in p riva te  ownership until it was sold 
to  the  C om m onw ealth or com pulsorily acquired . H owever, the  Com m onw ealth would 
request th e  S ta te  G overnm ent to consider the im plem entation  of land use controls over 
this p riv a te  land to  enable the site  to  be p ro tec ted  in accordance w ith Com m onw ealth 
requ irem en ts.

The C om m onw ealth 's o ffer to  purchase p ro p erties  would rem ain  open, and property  
ow ners would be a t lib e rty  to  approach the  Com m onw ealth to  n eg o tia te  a sale a t any 
tim e. Once a decision had been made to develop the  s ite  for a irport purposes, the 
ow ners of rem aining unacquired land would be issued w ith a N otice to  T re a t, and 
com pulsory acquisition  fo rm alities  would be in itia ted .

9-1.4 The e ffe c ts  of land acquisition

T hree ca teg o ries  of e ffe c ts  are discussed:

. those social e f fe c ts  which m ight arise from  the  process of land acquisition and 
which cannot be am elio ra ted  by m onetary  com pensation;

. e f fe c ts  due to  severance;

. 'planning blight'

Social e ffe c ts

The period betw een the  announcem ent on 18 Septem ber 1984 of Badgerys C reek  as a 
sh o rt-lis ted  site  and the announcem ent of a se lec ted  site  in 1985 may be one of ex trem e 
u n ce rta in ty  for Badgerys C reek  landholders. This concern will be re la te d  to  the  need for 
and tim ing of land acquisition , the  basis for com pensation, and issues associa ted  w ith the 
subsequent re lo ca tio n  of the  Badgerys C reek  residen ts  — how long people would have on 
th e ir  p roperties , and where they would move to . It is inevitable th a t worry about the 
fu tu re , and sadness about leaving estab lished  hom es and p roperties  will be experienced 
by these people, and the significance of this concern is unlikely to  be dim inished by 
assurances th a t fa ir and tim ely  processes will be used by the  Com m onw ealth.
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In the  even t th a t the  Badgerys C reek  site  w ere se lec ted  for acquisition  for the second 
Sydney a irp o rt, the  social e ffe c ts , bo th  benefic ia l and adverse, of re loca tion  would be 
experienced  sequen tially  over a period of years . In itia l e ffe c ts  could include the  worry 
about w here to  re lo c a te  to  and the  e ffo rt required  to find a rep lacem en t or su itab le  
p roperty  (for exam ple, trave lling  to  inspect p roperty  and checking on schools and o th e r 
necessary  com m unity fac ilities).

R eloca tion  could also resu lt in changes to  fam ily and friendship p a tte rn s ; th is would be 
p articu la rly  pronounced if people w ere to re lo c a te  some d istance aw ay from  w here m ost 
of th e ir  fam ily and friends lived. Not only m ight th is fac to r be upsetting  in itse lf , but 
people re lo ca tin g  m ight find d ifficu lties  in establishing new friendships and in rep lacing  
th e  support system  th a t fam ily and friends in close proxim ity  o ffer for child-m inding, 
and for help during fam ily illnesses or crises and, on farm s, w ith seasonal tasks when 
e x tra  labour is needed.

M ost of the land owners involved in the re loca tion  process m ight s ta te  th a t they  were 
re lo ca tin g  re lu c tan tly , and expected  to  have d ifficu lty  in ex ac tly  rep lacing  th e ir 
Badgerys C reek  p ro p erties  and the am en ities th a t this location  o ffered . H ow ever, i t  is 
possible th a t som e fam ilies would find the  experience a challenge and, in re tro sp e c t, 
m ight consider the move to  have been benefic ia l in social, econom ic, em ploym ent or 
o th e r te rm s.

The social e f fe c ts  th a t Badgerys C reek  residen ts  could experience could also be re la te d  
to  th e ir  age, hea lth  and o ther personal fac to rs  th a t m ight influence th e ir  re loca tion  
decision and th e ir  ab ility  to  adapt to  a new location , especially  if this w ere some 
d istance from  th e ir  previous hom e. T heir fam ily and friends, if now living in the  region, 
m ight also experience loss if Badgerys C reek  residen ts moved out of the area .

Severance

The s ite  boundary a t Badgerys C reek  has been draw n to  m inim ize severance of 
p ro p erties . (Severance of p roperty  occurs when it is necessary  to  lo ca te  a s ite  boundary 
line through a p roperty  ra th e r  than around the  p roperty  boundary, thus cu tting  the 
p ro p erty  into tw o sec tions. An a lte rn a tiv e  form  of p roperty  severance would be the 
estab lishm ent of an easem ent or reserve  through a p roperty , such as pipeline easem ents 
or road reserves.)

P ro p erty  owners have the righ t to claim  com pensation from  the C om m onw ealth  for 
severance of land in accordance w ith provisions outlined in Section 23 of the Lands 
A cquisition A ct 1955. P ro p erty  owners whose land is a ffe c te d  by such severance are 
en titled  to  several form s of com pensation, including paym ent for any e x tra  fencing 
which may have to be e rec ted , reim bursem ent for land value dep rec ia tion , and 
com pensation for dam age (if any) to  p roperty  or fix tu res.

A greem ent on the am ount of com pensation is usually achieved through nego tia tion  
betw een  the  p roperty  ow ner and the  C om m onw ealth. The C om m onw ealth  o ffic ia l 
responsible for the nego tia tion  of com pensation m a tte rs  is the C hief P ro p erty  O fficer 
a tta c h e d  to  the  New South Wales o ffice  of the  D epartm en t of Local G overnm ent and 
A dm in istrative Services.

If ag reem en t cannot be reached  on the am ount of com pensation payable for severance, 
the  sam e two courses of ac tion  open to  p roperty  ow ners claim ing com pensation for 
acquisition  are available — e ith e r court proceedings or a rb itra tio n .

A lthough the  C om m onw ealth  is not obliged to  purchase the  balance of a p roperty  
a ffe c te d  by severance , th e  C hief P ro p erty  O fficer may, under ce rta in  c ircum stances, 
recom m end th a t the  land not required  be purchased as p a rt of the n eg o tia ted  p roperty  
sale.
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Planning blight

Planning blight may be defined as the condition th a t occurs when the  value of a 
p a rticu la r  p roperty  is a ffe c te d  by a rezoning proposal associated  w ith a m ajor regional 
developm ent. A property  owner usually finds it impossible to sell the land a t norm al 
m arket value and is usually unable to com pel the G overnm ent to purchase the  land until 
a final decision has been made to  proceed w ith the proposed developm ent. Planning 
blight m ight also arise  if land, once acquired, w ere neg lected  in the period betw een 
acquisition  and com m encem ent of construction . H owever, under p resen t C om m onw ealth 
leg islation  no com pensation is available to p roperty  owners a ffec ted  by planning blight.

9.1.5 Safeguards and monitoring

The D epartm en t of A viation is lim ited  in the  ways in which it cam am elio ra te  the adverse 
social e ffe c ts  of uncerta in ty  and loss arising from the  process of land acquisition . 
H owever, th e re  are two areas where u n certa in ty  can be m inim ized: the  tim ing of 
announcem ent of the  se lec ted  site  and the m ain tenance of com m unication w ith 
residen ts.

The D epartm en t of A viation has m aintained a very tigh t tim etab le  for p repara tion  and 
exhibition of the  D ra ft Environm ental Im pact S ta tem en t consisten t w ith the req u ire
m ents for broad public and governm ental consultation . To the ex ten t possible, the 
D epartm en t will endeavour to  com plete all of its  rem aining techn ica l obligations in the 
environm ental assessm ent process in a tim ely  m anner.

The public consu ltation  procedures adopted during production of the D raft Environm ental 
Im pact S ta tem en t (C hapter 18), including regional displays and the inform ation  'hot line', 
will be m ain tained  throughout the  environm ental im pact assessm ent process up to  the  
tim e of announcem ent of a se lec ted  site .

Provision for lease-back following acquisition

In the  in terim  period betw een acquisition of the se lec ted  site  and com m encem ent of 
construction  of an a irp o rt, the  C om m onw ealth would ensure th a t the  land acquired was 
m anaged in a responsible m anner, and w ithout adverse e f fe c t on surrounding land. The 
m ost e ffec tiv e  way of achieving this ob jective is to re ta in  the  land in productive use. 
Two options are available to the  Com m onw ealth, through the D epartm en t of Local 
G overnm ent and A dm in istrative Services:

. to  lease back the  p roperties  to  the original owners;

. to  lease the  p roperties  through the inv ita tion  of public tenders.

The Com m onw ealth 's p re fe rred  course of action  would be to  lease land back to original 
ow ners, a t fa ir m arket ren ta l, in all instances where the original owner requested  
continued occupation of the p roperty  pending construction  of the a irp o rt. Where a 
le ase -b ack  arrangem ent was not required , the property  would be revenue-leased  through 
the  inv ita tion  of public tenders based on fa ir m arket ren ts . The term  of each lease 
would have regard  to  the construction  stages and tim etab les  for the airpo rt developm ent, 
none of which is known a t this tim e.

The C om m onw ealth would consider tenancy agreem ents on th e ir m erits . This would 
involve d e ta iled  inspections and valuations as well as the drawing up of lease docum ents. 
A periodic review  and inspection of p roperties  may be required  to ensure th a t the 
p roperties  are being m anaged and m aintained to the  standards required  by the 
C om m onw ealth. The te rm s and conditions of the leases would prohibit redevelopm ent or 
extension of buildings on the  leased  land unless agreed  to by the  Com m onw ealth. 
U ltim ate ly , such investm ents would have to be surrendered to  the Com m onw ealth, 
w ithout com pensation, a t the  expiry of the lease te rm .
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Environmental management programme

The C om m onw ealth , in co -operation  w ith the New South Wales G overnm ent, would 
p repare  a  com prehensive environm ental m anagem ent program m e for the  acquired  a rea  
for the  period of tim e betw een acquisition  and construction . The plan would deal w ith 
such issues as:

. m echanism s for consu ltation  w ith s ite  residen ts, the local com m unity, special
in te re s t groups, and local and S ta te  governm ent;

. m ain tenance of ten an ted  properties;

. con tro l of noxious weeds and vermin;

. conservation  of any flo ra , fauna or s tru c tu re s  incorporated  into the a irpo rt m aster 
plan;

. approval of a lte ra tio n s  and additions to existing buildings or s tru c tu res;

. responsibility  for roads and drainage w ithin the site ;

. environm ental con tro ls and procedures for any p re-construc tion  a c tiv ity  (for
exam ple, te s t drilling).

9.2 NOISE

Noise from  a irc ra f t is consisten tly  iden tified  as the m ost sign ificant adverse 
environm ental e ffe c t of existing a irpo rt operations. Social surveys undertaken  for the 
Second Sydney A irport S ite  Selection  P rogram m e also iden tify  noise as the  m ajor 
perce ived  d isadvantage of a second Sydney a irp o rt. For these  reasons, the  exam ination 
of noise e ffe c ts  in this section  re la te  alm ost en tire ly  to  possible fu tu re  noise e ffe c ts  
from a irc ra f t operations under a se t of w orst case assum ptions.

The basis of the w orst case assum ptions was a level of a irc ra f t operations of
275.000 m ovem ents per y ea r. While this level is appropria te  for assessing th e  maximum 
possible environm ental e ffe c ts , it is nevertheless a level th a t is unlikely to  be reached  
for many years , if ever.

For a  given level and p a tte rn  of a irc ra f t operations, the noise e ffe c ts  will depend on the 
position and o rien ta tion  of the runw ays. An objective during the p repara tion  of the 
p relim inary  m aster plan (Section 8.4) was to  m inim ize the im pact of a irc ra f t noise on 
res id en tia l a reas. To evalua te  the success of the prelim inary  m aste r plan in m eeting  this 
ob jective , the  p o ten tia l noise e ffe c ts  under the proposed n o rth -ea st/so u th -w est runway 
alignm ent w ere com pared w ith those under an a lte rn a tiv e  no rth /so u th  alignm ent 
originally  shown in the  M inister for A viation 's press re lease  of 18 Septem ber 1984 
announcing the  short-listing  of Badgerys C reek  and Wilton.

9.2.1 R elevant government guidelines

In A ustra lia  there  have been th ree  m ajor governm ent investigations concerned w ith the 
e f fe c ts  of a irc ra f t noise:

. the  1970 rep o rt of the P arliam en ta ry  S elec t C om m ittee  on A irc ra ft Noise which 
inquired into the e ffe c ts  of a irc ra f t noise on people, p roperties , in stitu tions and 
com m unities;
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. a m ajor socio-acoustic  investigation  of the im pact of a irc ra f t noise on residen tia l 
com m unities undertaken  by the  N ational A coustic L abora to ries  of the 
C om m onw ealth  D epartm en t of H ealth  (N ational A coustic L abo ra to ries  1982);

. the  investigation  by the House of R ep resen ta tiv es  Standing C om m ittee  on 
Environm ent and C onservation into the  e ffe c ts  of a irc ra f t operations on the 
environm ent surrounding a irpo rts, begun in 1982.

As far as p rac ticab le , the  m ethod of assessm ent of p o ten tia l noise e ffe c ts  from a irpo rt 
developm ent a t Badgerys C reek  is based on findings of the  N ational A coustic 
L abo ra to ries  study and subsequent o ffic ia l guidelines. These cover th ree  fundam ental 
aspects  of the  assessm ent of a irc ra f t noise e ffec ts :

. m ethods of m easuring a irc ra f t noise exposure

. c r ite r ia  for determ ining  land use com patib ility  w ith d iffe ren t noise exposure levels 

. re fe ren c e  d a ta  on subjective reac tio n  to a irc ra f t noise exposure levels.

H owever, the  T erm s of R eferen ce  of the  House of R ep resen ta tiv es  Standing C om m ittee  
covered  several im portan t m a tte rs  outside the established guidelines and scope of the 
N ational A coustic L abora to ries  study, including:

. th e  ex ten t of the im pact of a irc ra f t noise on:

the  hea lth  and w elfare of people, in stitu tions and com m unities 
p roperty  and p roperty  values ad jacen t to m ajor m etropolitan  airports;

. the  effec tiv en ess  of adm in istra tive  procedures and regu la tions (including curfews) 
designed to  lessen noise, and the  m onitoring of such procedures and regulations;

. the  ex ten t to  which a irc ra f t noise should be taken  into account in establishing 
p rio ritie s  and program m es for the developm ent of existing a irpo rts  and the  building 
of new a irpo rts  w ithin and ad jacen t to m ajor urban areas;

. com pensation schem es for a irc ra f t noise operating  in the U nited Kingdom and other 
countries and the e ffe c t of those schem es on a irp o rt planning and developm ent;

. th e  constitu tional pow ers of the Com m onw ealth, S ta te  and local governm ents to 
leg isla te  for the  adequate  contro l of a irc ra f t noise and ways of in these pow ers 
could be used for th a t purpose.

The C om m ittee  rece ived  over 3,000 pages of evidence and 600 submissions and techn ica l 
docum ents. H ow ever, the  C om m ittee  rep o rted  (13 Septem ber 1984) th a t it was unable to 
com plete  its  inquiry w ithin the te rm  of the P arliam en t. B ecause m em bership of standing 
com m ittees  changes following am election , the  C om m ittee  recom m ended th a t a S elect 
C om m ittee , w ith sim ilar te rm s of re fe ren ce  to  the  fo rm er C om m ittee , should be 
estab lished  by the new P arliam en t to  cairry on the work, amd a S elect C om m ittee  has 
rece n tly  been estab lished . Thus, in this D ra ft E nvironm ental Im pact S ta tem en t, the 
assessm ent of noise e ffe c ts  amd possible am elio ra tive  m easures is m ade w ithin the 
con tex t of u n ce rta in tie s  as to  fu tu re  governm ent policies, guidelines and regulations, as 
well as the  u n ce rta in tie s  surrounding the tim ing, scale and na tu re  of fu tu re  a irc ra f t 
operations.

9.2.2 Methods of measuring aircraft noise exposure

Various m easures of cum ulative noise exposure have been developed in terna tionally . The 
Noise Exposure F o recas t (NEF) system , developed by the  U nited S ta te s  F edera l A viation 
A dm in istration , was recom m ended by the 1968 P arliam en ta ry  S elect C om m ittee  on 
A irc ra f t Noise for use in A ustra lia  as a guide to a irc ra f t noise exposure, and was 
subsequently adopted . The NEF system  involves construction  of contours th a t link
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to g e th e r points of equal cum ulative noise exposure. The contours a re  g en era ted  from  
the  following input da ta : a irp o rt flight p a tte rn s , num ber of daily  a irc ra f t operations by 
type of a irc ra f t and tim e of day or n ight, noise ch a ra c te ris tic s  of each  a irc ra f t during 
ta k e -o ff  and landing, and typ ical runway u tiliza tio n  p a tte rn s . The contours usually 
p lo tted  w ere for 40, 35, 30, and 25 NEF units, the  severity  of noise e f fe c t increasing  
w ith  the  NEF value. These four contours, when overlaid on a map of land uses, defined 
those areas po ten tia lly  sub ject to  a irc ra f t noise exposure levels th a t would be 
incom patib le w ith existing land uses.

The appropria teness of the NEF system  was generally  confirm ed by the  study undertaken  
by the  N ational A coustic L abora to ries, which com pared various m easures of noise 
exposure. H owever, this study iden tified  the  following ways in which the  NEF index 
could be im proved:

. The penalty  applied to  'n ight' flights (betw een the hours of 10.00 p.m . and 7.00 a.m.) 
should be reduced. U nder the  NEF system , one flight during these  hours is 
considered to  be equivalent to  about seven teen  fligh ts a t o ther tim es; how ever, 
among the  A ustralian  populations studied, one night flight appears to be equivalent 
to  about tw o 'day' fligh ts in its  e ffec ts .

. A penalty  should be in troduced for a irc ra f t flying in the  'evening' (betw een the hours 
of 7.00 p.m . and 10.00 p.m .). One flight in these hours appears to  be equivalen t in 
its  e f fe c t on residen ts  to  about four 'day' flights.

. Noise from  a irc ra f t  th a t are a t the a irpo rt itse lf  ra th e r  than flying overhead should 
no t be included in th e  calcu la tion  of the  NEF.

W ith the publication  of the N ational A coustic L abo ra to ries  rep o rt in 1982, the 
D epartm en t of A viation am ended the m ethod of ca lcu la ting  NEF contours for A ustralian  
a irp o rts  to take  account of th a t rep o rt's  findings (Appendix C). The re su ltan t index has 
been nam ed the  A ustralian  Noise Exposure F o recas t (ANEF) to  distinguish it from  the 
NEF index.

The ANEF com putation  is based on fo recasts  of air tra f f ic  m ovem ents on an average 
day. If the  20 ANEF contour w ere ca lcu la ted  day by day, its  position  would vary 
considerably according to  tra ff ic  p a tte rn s , although this varia tion  would be less in the 
case of the  higher contours. Noise exposure on a p a rticu la r day will also be a ffe c te d  by 
te m p era tu re , wind, hum idity  and m eteoro logical conditions. T em pera tu re  d ifferences 
from  point to point and wind velocity  can a ffe c t the speed a t which sound trav e ls  by 
bending it from  its  norm al s tra ig h t line path .

If sound is p ropagated  in a medium containing a tem p era tu re  g rad ien t, the sound waves 
are  d e fle c ted  tow ards the  low er tem p era tu re  region. T em pera tu re  generally  decreases 
w ith e levation  and th e re fo re  sound waves tend to bend upward. Since the  ground re ta in s  
h ea t in the  day tim e, the  sound wave a tten u a tio n  is g re a te r  than  a t n ight; when th e  ea rth  
cools a t n ight, sound trav e ls  along the  ground m ore readily .

T em pera tu re  inversions, which are  quite common a t Badgerys C reek  (Section 10.3), can 
som etim es trap  sound waves betw een the ea rth  and the inversion layer, resu lting  in a 
'sporadic bounce' e f fe c t .  If the inversion layer is low, a lte rn a te  sound shadow zones and 
in tensifica tion  zones can be c rea ted , w ith the resu lt th a t people fa r th e r  from an airpo rt 
m ay hear an a irc ra f t m ore easily  them o thers closer to  i t .  S im ilarly, once a irc ra f t 
descend below the  inversion layer, the sound energy rad ia ted  upward will be p artia lly  
re f le c te d  tow ards ea rth , producing a re in fo rced  ground im pact. Cloud layers have an 
e f fe c t sim ilar to  th a t of an inversion layer.

H um idity a ffe c ts  the  absorptive quality  of a ir, its  e ffe c t increasing w ith the increasing 
frequency of the  sound waves.
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9.2.3 Land use com patibility

In the  light of the N ational A coustic L abora to ries rep o rt, the D epartm en t of A viation 
p repared  land use com patib ility  advice for use by s ta te  and local governm ents when 
planning land uses for areas near a irpo rts. This advice (Appendix C) is sum m arized in 
Table 9.2.1.

The advice supports the use of the 25 ANEF contour as the appropria te  c rite rion  for 
lim iting  resid en tia l land use in the  v icinity  of a irpo rts, while recognizing th a t, as shown 
in the N ational A coustic L abora to ries rep o rt, some people w ith a higher sensitiv ity  to 
noise m ay find noise exposure a t the  20 ANEF level s till unaccep tab le .

As it would not be feasib le to  apply the recom m endations in Table 9.2.1 to  land uses 
around existing a irpo rts  w here residen tia l developm ent has been established for some 
tim e, the principal applications for the c r ite r ia  are in determ ining the appropriateness of 
new urban developm ent around existing a irpo rts  and guiding planning for su itable land 
uses around new airports.

Table 9.2.1 Land use com patibility advice by the Department of Aviation for areas 
in the vicinity of Australian airports

Land use
ANEF range

Below 20 20-25 25-30 Above 30

R esiden tial Yes Yes
(Note 1)

No No

H otels, m otels, offices, Yes Yes (Note 2) No
public buildings

Schools, churches Yes No No No

H ospitals, th e a tre s Yes Yes
(Note 2)

No No

C om m ercial, industrial Yes Yes Yes (Note 2)

O utdoor rec rea tio n a l
(non-spectator) Yes Yes Yes Yes

N otes:

(1) Some people may find the areas w ithin the 20 to  25 ANEF contours to  be 
unsuitable for residen tia l use, and land use au tho rities  m ay consider it 
appropria te  to  incorpora te  noise contro l fea tu res  in the construction  of 
residences in such zones.

(2) An analysis of building noise reduction  requ irem ents should be made by an 
acoustic  consultan t for such laud uses w ithin these ANEF contours and any 
necessary  noise contro l fea tu res  included in building design.

(3) The ac tu a l location  of the 20 ANEF contour is d ifficu lt to define accu ra te ly , 
m ainly because of varia tions in a irc ra f t flight paths.

Source: D epartm en t of A viation (see Appendix C).
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The tab le  may be used for the  b road-scale evaluation  of the  e ffe c ts  of a new a irp o rt on 
noise sensitive land uses in conjunction w ith the N ational A coustic L abo ra to ries  findings 
w ith  re sp ec t to  people's reac tio n  to  a irc ra f t noise.

For non-residen tia l land uses the tab le  is used here as a source of recognized  c r ite r ia  for 
iden tify ing  schools, churches and o th e r land uses th a t would be incom patib le w ith the 
assum ed level and p a tte rn  of a irc ra f t operations.

9.2.4 Subjective reaction to aircraft noise

In a res iden tia l a rea  subject to  a irc ra f t noise, the  num ber of residen ts a ffe c te d  will 
depend on:

. the  population density

. the  ANEF level (e.g. if the ANEF level is 30 instead  of 25, more people will be 
severely  affec ted ).

The N ational A coustic L abora to ries rep o rt contains research  findings which allow an 
e s tim a te  to  be made of the num ber of people exposed to noise levels over 20 ANEF who 
will be m oderately  or severely  a ffe c te d  by noise. For th a t study, personal in terv iew s 
w ere conducted w ith 3,575 residen ts around the  com m ercial a irpo rts  in Sydney, A delaide, 
P e r th  and M elbourne, and the  RAAF Richm ond Base.

From th e  responses to  the questionnaire, it was concluded th a t subjective reac tio n  to  
a irc ra f t  noise could best be m easured in te rm s of a 'general reac tio n ' (GR) ra tin g , which 
was a com posite of a num ber of ra tings of d issa tisfac tion , annoyance and fear as well as 
rep o rts  of ac tiv ity  d isturbance and com plaint disposition. GR is a single score w ith an 
0-10 range which provides am acc u ra te  and reliab le  m easure of an individual's overall 
sub jective  reac tio n  to  a irc ra f t noise.

F igure 9.2.1 illu s tra te s  the points on the GR scale  a t which m ore than 50% of the 
respondents to the  N ational A coustic L abora to ries survey rep o rted  a varie ty  of negative  
opinions and behaviours re la ted  to a irc ra f t noise reac tion . The study rep o rt proposed 
th a t a score of 4GR or m ore be taken  as indicating th a t a respondent was 'm odera te ly  
a ffe c te d ' while a score of 8GR or m ore be taken  as indicating th a t a respondent was 
'seriously a ffec ted '.

This study also co rre la ted  GR scores w ith the locations of respondents w ithin the 15, 20, 
25, 30, 35 and 40 ANEF contours a t each  of the  a irpo rt locations w here surveys w ere 
conducted. The percen tages  of respondents who w ere seriously a ffe c te d  and m oderately  
a ffe c te d  in re la tio n  to  the  noise to  which they  w ere exposed (in ANEF units) is shown in 
F igure 9.2.2.

In a reas  with a noise exposure level of 20 ANEF, alm ost half the  res iden tia l population 
w ere a t le ast m oderately  a ffe c te d  and 12% of residen ts  w ere seriously a ffe c te d  by 
a irc ra f t  noise. On this basis, the N ational A coustic L abora to ries  rep o rt judged th a t to 
describe 20 NEF as an 'excessive ' am ount of a irc ra f t noise would be to  o ffe r a reasonable 
in te rp re ta tio n  of the sc ien tific  rela tionship  betw een a irc ra f t noise and subjective 
response.

The relationships shown in F igure 9.2.2 have been used to  e s tim a te  the num ber of 
existing and p o ten tia l fu tu re  residen ts of areas likely to be exposed to  ANEF levels of 20 
or m ore under the worst case assum ptions who would be seriously or m odera te ly  a ffec ted  
by a irc ra f t noise.
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Report taking action against aircraft noise

Report being startled by aircraft noise 
Claim to have seriously considered moving 
Describe themselves as being “HIGHLY ANNOYED” 
Claim that they have not adapted to the noise 
Claim aircraft noise affects their health

Select aircraft noise as most worth improving 
Report that aircraft noise disturbs sleeping 
Spontaneously report disliking aircraft noise 
Report that aircraft noise disturbs reading 
Describe themselves as “CONSIDERABLY ANNOYED” 
Rate neighbourhood as “VERY BAD" for aircraft noise 
Report that aircraft noise disturbs relaxing 
Report that aircraft noise disturbs entertaining 
Select aircraft as noise most worth eliminating 
Describe themselves as “MODERATELY ANNOYED” 
Report that amount of aircraft noise has increased 
Report that aircraft cause house vibration 
Rate neighbourhood as “BAD" for aircraft noise 
Claim to have thought that a plane might crash 
Report that aircraft noise disturbs conversation 
Describe themselves as being “SLIGHTLY ANNOYED" 
Report that aircraft noise disturbs listening 
Report that aircraft noise disturbs watching TV

Mention aircraft as noise heard in neighbourhood 

Report ever hearing aircraft noise

Figure 9.2.1
POINTS ON THE GR SCALE 
AT WHICH 50% OF 
RESPONDENTS TO NAL 
SURVEY QUESTIONS 
REPORTED VARIOUS 
REACTIONS

Source: Adapted from National Acoustic Laboratories, 1982
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9.2.5 Method of assessing effects

A w orst case for the purposes of calcu la ting  ANEF contours for a second Sydney a irpo rt 
was defined as follows:

. the  a irfie ld  was assum ed to o p era te  a t a maximum capacity  of 275,000 annual 
a irc ra f t m ovem ents, w ith these  m ovem ents divided into the  following a irc ra f t types:

B747 type: 37,500 m ovem ents 
A300 type: 87,500 m ovem ents 
F27 type: 60,000 m ovem ents
G eneral aviation: 90,000 m ovem ents (60% single engine piston, 30% m ulti-
engine piston, 10% business je t);

. evening operations (7 p.m . to 10 p.m.) w ere assum ed to com prise 15% of the  general 
av iation  and F27 m ovem ents and 20% of th e  A300 and B747 m ovem ents;

. n ight operations (10 p.m . to 7 a.m.) w ere assum ed to com prise 5% of the general 
av iation  and F27 m ovem ents, and 10% of the  A300 and B747 m ovem ents;

. flight paths for a irc ra f t m ovem ents w ere assigned as shown in Table 9.2.2 and 
F igure 9.2.3.

The resu lting  ANEF contours w ere then used to  e s tim a te  the maximum fu tu re  num bers 
of residen ts  likely to  be seriously or m oderately  a ffe c te d  under the  w orst case 
assum ptions. E stim ates  w ere made for both  the  proposed n o rth -ea st/so u th -w est and the 
a lte rn a tiv e  no rth /sou th  runw ay alignm ents, which involved the  following steps:

. superim position of the  ANEF contours on maps of existing land use zoning in the 
region;

. e stim ation  by re fe ren c e  to  maps and aeria l photographs of the ex ten t and na tu re  of 
any existing subdivision less them the prevailing  minimum subdivision size;

. estim ation  of the maximum num ber of a llo tm en ts  th a t could resu lt from  fu rther 
subdivision under existing zoning contro ls (the unlikely p rospect of areas w ithin the 
20 ANEF contour o ther than nom inated urban re lease  areas being rezoned  to  perm it 
urban res iden tia l developm ent was not considered);

. application of an average household size for the a rea  from the  1981 Census (3.6 
persons) to  the  maximum num ber of a llo tm en ts, in order to  derive the  maximum 
population th a t could be expected  w ithin each ANEF contour;

. e stim ation  of the population w ithin each ANEF contour likely to be seriously or 
m oderately  a ffe c te d  by a irc ra f t noise based on the  findings of the  N ational A coustic 
L abora to ries study;

This analysis was carried  out for the n o rth /sou th  and the  n o rth -ea st/so u th -w est runway 
alignm ents a t Badgerys C reek . The e ffe c ts  of noise on ag ricu ltu ra l a c tiv itie s  are  
described in Section 9.7.

9 . 2 . 6  Comparison o f noise e ffe c ts  o f proposed and alternative runway alignments

Figure 9 .2 .4  shows th e  20, 25, 30 and 40 ANEF contours for the  proposed (north- 
east/sou th -w est) and a lte rn a tiv e  (north/south) runway alignm ents a t Badgerys C reek . In 
both  cases a to ta l a rea  of approxim ately  6,360+ ha outside the proposed a irpo rt boundary 
could po ten tia lly  be sub ject to noise exposure levels in excess of 20 ANEF under the 
w orst case assum ptions.
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FLIGHT PATHS

Table 9.2.2 Flight path assignment

P ercen tag e  operation  by class

F ligh t pa th G eneral av iation F27 type A300 type B747 type

Day E v/night Day Ev/N ight Day Ev/night Day E v/night

L I 8 0 8 0 30 7 35 15
L2 8 0 8 0 30 8 35 15
L3 32 10 32 10 5 7 0 0
L4 32 10 32 10 5 8 0 0

% T o ta l daily
landings 80 20 80 20 70 30 70 30

D1 4 0 4 0 7 3 5 4
D2 4 0 4 0 20 6 30 4
D3 4 0 4 0 7 3 5 4
D4 4 0 4 0 20 6 30 4
D5 20 5 20 5 4 3 0 4
D6 12 5 12 5 4 3 0 3
D7 20 5 20 5 4 3 0 4
D8 12 5 12 5 4 3 0 3

% T otal daily 
dep artu res 80 20 80 20 70 30 70 30
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N oise-a ffected  land
Table 9 .2 .3  gives a breakdow n, by zoning ca tegory  and ANEF level, of the a rea  outside 
the  a irpo rt but w ithin th e  20 ANEF contour. P resen t zoning con tro ls a lready  lim it the  
possible fu tu re  ex ten t of land uses incom patib le w ith the  w orst case level of a irpo rt 
o pera tions . Land zoned w ith a minimum p erm itted  subdivision size of 40 ha accounts 
for 78% of th e  o ff -s ite  n o ise -a ffec ted  area , while only about 4% of the  a rea  is zoned for 
urban res iden tia l use or w ith a minimum subdivision size of 2 ha. A reas covered by 
Special Uses (CSIRO) and County Open Space zones to g e th er account for 8% of the  to ta l 
n o ise -a ffec ted  area .

The principal o ff-s ite  areas w ithin the  30 ANEF contour would be the  a rea  east of 
Badgerys C reek  and south of E lizabeth  D rive. This a rea  has already  been subdivided 
below the  minimum subdivision size of 40 ha p e rm itted  under cu rren t zoning regu la tions, 
and approxim ately  th ree -q u a rte rs  of the  a llo tm en ts  have houses estab lished  on them . At 
th e  sou th -w estern  end of the airpo rt s ite  are  two sm all areas w here noise levels may be 
in excess of th e  40 ANEF contour. At p resen t th e re  are  no dwellings estab lished  w ithin 
these  two sm all pockets, bu t allow ance has been made for the  notional developm ent of 
one dwelling w ithin th is po ten tia lly  n o ise -a ffec ted  area .

About tw o-th irds of Bents Basin S ta te  R ecrea tio n  A rea (zoned C ounty Open Space) lies 
w ithin the  n o ise -a ffec ted  area , including 20 ha w ithin th e  25-30 ANEF contour. 
H ow ever, not even this 20 ha th a t would have the  highest p o ten tia l noise exposure could 
be considered to  be a conflic ting  land use based on the  D epartm en t of A viation 's land use 
com patib ility  advice. One reason why th e re  is a higher accep tab le  ANEF exposure for 
rec rea tio n  areas than  for residen tia l a reas is th a t rec rea tio n  areas are  not generally  used 
a t night and th e re fo re  do not have the  n igh t-tim e noise sensitiv ity  th a t residen tia l areas 
have; th e  ANEF com putation  includes a w eighting for night fligh ts which is not 
appropria te  for assessing daytim e rec rea tio n  areas.

To the  n o rth -ea st of the  s ite  boundary, much of the  po ten tia lly  n o ise -a ffec ted  a rea  
would be in a Special Uses zone occupied by tw o ag ricu ltu ra l research  operations: a
CSIRO field s ta tion  and th e  U niversity  of Sydney's M cG arvie Sm ith Farm . The po ten tia l 
e ffe c ts  of a irc ra f t noise on ag ricu ltu ra l a c tiv itie s  are  discussed in Section 9.7. In 
addition to these  e ffe c ts , teaching  ac tiv itie s  a t the  M cGarvie Sm ith Farm  would be 
a ffec ted ; how ever, in the  case of the  CSIRO fac ilitie s , reasons o ther than a irc ra f t noise 
may make re location  necessary  (Section 9.8). E ast of the  Special Uses zone and north  of 
E lizabeth  D rive, th e  40 ha minimum subdivision zoning prevails until the  20-25 ANEF 
contour crosses into th e  C ity  of F a irfie ld , w here the  minimum subdivision size is 2 ha. 
W ithin the  40 ha minimum area  is the  F leurs Radio O bservatory  and F leurs A irstrip . 
H owever, possible noise e ffe c ts  on these  fac ilitie s  need not be considered here because, 
a t the  level of a irc ra f t operation  assum ed for noise purposes, the  fac ilitie s  would be 
inoperable for reasons of e lec tro n ic  in te rfe ren ce  (Section 9.8).

T here are no schools, hospitals or o ther recognized  no ise-sensitive uses covered by the 
D epartm en t of A viation 's land use com patib ility  advice (Table 9.2.1) loca ted  w ithin the 
20 ANEF contour.

Maximum future noise-affected  population
Table 9.2.4 provides a sum m ary of the  p ro jec ted  num ber of people who could po ten tia lly  
be a ffe c te d  by a irc ra f t noise under the  w orst case assum ptions for a irc ra f t operations 
and assum ing dwellings are built on all existing or fu tu re  subdivisions. It is es tim ated  
th a t in the fu tu re  th e re  could be about 1,950 people living w ithin the  20 ANEF contour. 
P o ten tia lly  up to  approxim ately  215 people could live in areas a ffe c te d  by noise levels in 
excess of 30 ANEF, a level considered incom patib le w ith all form s of res iden tia l 
developm ent. The fu tu re  population w ithin the 20 ANEF contour po ten tia lly  seriously or 
m oderately  a ffe c te d  by a irc ra f t noise in te rm s of the  N ational A coustic L abo ra to ries  GR 
index is shown in Table 9.2.5, and has been ca lcu la ted  from  th e  in form ation  given in 
Table 9.2.4 and F igure 9.2.2.

Proposed alignment (north-east/south-west)
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ANEF Contour for proposed 
runway alignment (north-east/ 
south-west)

ANEF contour for alternative 
runway alignment (north/south)

Figure 9.2.4
ANEF CONTOURS FOR 
BADGERYS CREEK, 
PROPOSED AND 
ALTERNATIVE RUNWAY 
ALIGNMENTS



Table 9.2.3 North-east/south-west alignment: potential noise-affected areas (ha)*

Zoning category**
ANEF

T otal
20-25 25-30 30-40 40+

U rban/urban  release 7 — _ _ 7
2 ha minimum 259 - - - 259
16 ha minimum 408 170 7 - 585
20 ha  minimum - - - - -
40 ha  minimum 2,815 1,455 690 23 4,983

CSIRO 106 34 5 - 145
D efence - - - - -
U niversity 6 41 95 - 142
O pen space 214 33 - - 247

T o ta l 3,815 1,733 797 23 6,368

* W ithin the  20 ANEF contour and outside the  a irpo rt site  boundary.

** The land use zoning categories a re  derived from inform ation  on local planning schem es supplied by the D epartm en t of 
Environm ent and Planning. The urban/urban re lease  category  re la te s  to  land included in village zones or shown in the  
NSW U rban D evelopm ent Program m e (D epartm ent of Environm ent and Planning 1983) as existing urban land or urban 
developm ent program m e re lease  areas. The 2 ha minimum category  re la te s  to  R ural 'D' (Future Urban) and Non-Urban 
1(c) zones having a minimum allowable subdivision size of 2 ha. The 16 ha minimum category  re la te s  to a non-urban zone 
having a minimum subdivision size of 16 ha. The 20 ha minimum category  re la te s  to  land to which Interim  D evelopm ent 
O rder No. 54 C ity  of P en rith  applies, having a minimum subdivision size of 20 ha, while the 40 ha minimum ca tegory  
re la te s  to  Non-Urban 'A l ',  Non-Urban 'D' and R ural 'A l ' zones having a minimum allowable subdivision size of 40 ha. The 
CSIRO, D efence and U niversity  categories re la te  to  Special Uses zones reserved  for those users; they do not necessarily  
rep resen t lim its of land ownership. The open space category  re la te s  to  land zoned County Open Space or Open Space — 
E xisting R ecreation . The zones in the planning schem es do not necessarily  correspond to  existing land uses.

Table 9*2.4 N orth-east/south-w est alignment: potential no ise-affected  population 
within 20 ANEF contour

ANEF
Zoning ca tego ry**  --------------------------------------------------------------------------

20-25 25-30 30-40 40+
Total

U rban/urban  release 252 - - - 252
2 ha minimum 466 - - - 466
16 ha minimum 92 38 4 - 134
20 ha minimum - - - - -
40 ha minimum 529 342 198 4 1,073

CSIRO 10 3 - - 13
D efence - - - - -
U niversity - 4 9 - 13
O pen space - - - “

T ota l 1,349 387 211 4 1,951

** See n o te  to Table 9.2.3 for explanation of these zoning ca tego ries .
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Table 9.2.5 North-east/south-west alignment: number of people potentially noise-
affected, by ANEF level and how much affected

Population
ANEF contour

T otal
20-25 25-30 30-40 40+

E stim ated  maximum 
fu tu re  population 1,349 387 211 4 1,951

No. seriously a ffec ted 189 89 84 2 364

No. m odera te ly  a ffec ted * 702 244 165 4 1,115

Includes those seriously a ffec ted .

Noise e ffe c ts  of alternative alignment (north/south)

Noise-affected land
Table 9.2.6 gives a breakdow n, by zoning ca tegory  and ANEF level, of the to ta l a rea  
w ithin the 20 ANEF contour around the  a lte rn a tiv e  runway alignm ent.

As w ith the  proposed n o rth -ea st/so u th -w est alignm ent, p resen t zoning contro ls already 
lim it the possible fu tu re  ex ten t of land uses incom patible w ith the  w orst case level of 
a irpo rt operations. Land zoned w ith a minimum p erm itted  subdivision size of 40 ha 
accounts for some 84% of the  n o ise -a ffec ted  o ff-s ite  a rea , while only about 7% of the 
a rea  is zoned for urban residen tia l purposes or w ith a minimum subdivision size of 2 ha. 
Special Uses (CSIRO, D epartm en t of D efence and Sydney U niversity) account for 6% of 
the n o ise -a ffec ted  o ff-s ite  a rea .

The D epartm en t of D efence land th a t would be a ffe c te d  is a  sm all peripheral portion of 
th e  large O rchard  Hills RAN A rm am ent D epot and RAAF C en tra l A m m unition D epot, 
and only a very sm all portion  of the n o ise -a ffec ted  land would be subject to  noise 
exposure of over 30 ANEF. E ffec ts  on th e  CSIRO property  and the adjoining U niversity  
of Sydney's M cG arvie Sm ith Farm  would be equivalent to those described above for the 
p re fe rred  n o rth -ea st/so u th -w est alignm ent.

A ccording to  the U niversity  of Sydney, its  p roperty  a t B ringelly would need to be 
re lo ca ted ; how ever, as none of the  s ite  would be subject to  noise levels over 30 ANEF, 
th e re  is doubt as to  w hether any research  ac tiv itie s  being undertaken  a t the tim e the 
w orst case  level of a irpo rt operations was reached  would or would not be a ffec ted .

It is also possible th a t the fac ilitie s  will eventually  have to be re lo ca ted  even w ithout 
these a irp o rt because of urban developm ent and tra f f ic  increases in the Bringelly area .

Maximum future no ise-affected  population
Table 9.2.7 provides a  sum m ary of the p ro jec ted  num ber of people who could po ten tia lly  
be a ffe c te d  by a irc ra f t noise in the  surrounding a reas. It is es tim ated  th a t th e re  could 
be approxim ately  4,400 people living w ithin the  20 ANEF contour, while there  could be 
up to  about 270 people living in areas a ffec ted  by noise levels in excess of 30 ANEF. The 
fu tu re  population po ten tia lly  seriously or m odera tely  a ffe c te d  by a irc ra f t noise in te rm s 
of th e  N ational A coustic L abora to ries  GR index is shown in Table 9.2.8 below, and has 
been ca lcu la ted  from  the  inform ation  given in Table 9-2.7 and F igure 9.2.2.
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Table 9.2.6 North/south alignment: potential noise-affected areas (ha)*

Zoning ca tegory**
ANEF

T otal
20-25 25-30 30-40 40+

U rban/urban  re lease 64 _ _ 64
2 ha minimum 390 4 - - 394
16 ha  minimum - - - - _
20 ha minimum 193 - - - 193
40 ha minimum 3,054 1,588 693 9 5,344

CSIRO 19 24 81 2 126
D efence 36 9 2 - 47
U niversity 93 90 9 - 192
Open space “ - - - -

T otal 3 ,869 1,715 785 11 6,360

W ithin the  20 ANEF contour and outside the a irpo rt site  boundary.

** The land use zoning categ o ries a re  derived from inform ation  on local planning schem es supplied by the  D ep artm en t of 
Environm ent and Planning. The urban/urban re lease  category  re la te s  to  land included in village zones or shown in the  
NSW Urban D evelopm ent Program m e (D epartm ent of Environm ent and Planning 1983) as existing urban land or urban 
developm ent program m e re lease  a reas. The 2 ha minimum category  re la te s  to  R ural 'D' (Future Urban) and Non-Urban 
1(c) zones having a  minimum allowable subdivision size of 2 ha. The 16 ha minimum category  re la te s  to a non-urban zone 
having a minimum subdivision size of 16 ha. The 20 ha minimum category  re la te s  to land to which In terim  D evelopm ent 
O rder No. 54 C ity  of P en rith  applies, having a minimum subdivision size of 20 ha, while the 40 ha minimum category  
re la te s  to Non-Urban 'A l', Non-Urban 'D' and R ural 'A 1 * zones having a minimum allowable subdivision size of 40 ha. The 
CSIRO, D efence and U niversity  categories re la te  to Special Uses zones reserved for those users; they  do not necessarily  
rep resen t lim its of land ownership. The open space category  re la te s  to land zoned County Open Space or Open Space — 
Existing R ecreatio n . The zones in the  planning schem es do not necessarily  correspond to existing land uses.

Table 9.2.7 North/south alignment: potential no ise-affected  population within
20 ANEF contour

Zoning ca tego ry**
ANEF

T otal
20-25 25-30 30-40 40+

U rban/urban  re lease 2,304 _ . 2,304
2 ha minimum 702 7 - - 709
16 ha minimum - - - - -

20 ha minimum 35 - - - 35
40 ha minimum 587 450 260 4 1,301

CSIRO 2 2 8 _ 12
D efence 3 - - - 3
U niversity 8 8 - - 16
Open space “ - - -

T otal 3,641 467 268 4 4 ,380

** See no te  to  Table 9.2.6 for explanation  of these  zoning ca tego ries .
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BADGERYS CREEK

Table 9-2.8 North/south alignment: number of people potentially noise a ffected

Population
ANEF contour

20-25 25-30 30-40 40

E stim ated  maximum
fu tu re  population 3,641 467 268 4 4,380

No. seriously a ffe c te d 510 107 107 2 726

No. m oderately  a ffec ted * 1,893 294 209 3 2,399

* Includes those seriously a ffec ted .

A comparison of the proposed and alternative alignments

Table 9.2.9 com pares the  n o rth /sou th  and n o rth -ea st/so u th -w est alignm ents.

Table 9.2.9 Comparison of Badgerys Creek runway alignment alternatives in terms 
of noise-affected  population

N um ber of people po ten tia lly  a ffec ted

Population criterion* N orth -east/so u th -w est
alignm ent

N orth /sou th
a lte rn a tiv e

Population w ithin 40 ANEF contour 4 4

Population w ithin 30-40 ANEF contour 211 268

Population w ithin 25-30 ANEF contour 387 467

Population within 20-25 ANEF contour 1,349 3,641

T o ta l population w ithin 20 ANEF contour 1,951 4,380

T otal population seriously a ffec ted 364 726

T otal population m oderately  or 
seriously a ffec ted 1,115 2,399

In each case, the  maximum fu tu re  population es tim a te  is based on the assum ption 
th a t existing zoning arrangem ents will continue.

The a lte rn a tiv e  n o rth /sou th  runw ay alignm ent a t the Badgerys C reek  site  would a ffe c t 
tw ice  as many people in the  areas betw een the  20 and 25 ANEF contours as the 
a lte rn a tiv e  n o rth -ea st/so u th -w est alignm ent, principally  because the no rthern  end of the 
n o rth /sou th  noise contours extends into existing and fu tu re  urban res iden tia l a reas in the 
St M arys—O rchard Hills areas. The d ifference  in the num ber of people po ten tia lly  
a ffe c te d  w ithin the  25 ANEF contour is much less, although the n o rth /sou th  alignm ent 
would s till a f fe c t approxim ately  23% m ore people.
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As substan tia lly  m ore people could be a ffe c te d  by noise if the  n o rth /so u th  alignm ent 
w ere adopted (more than tw ice as many could be seriously a ffe c te d  or m odera te ly  
a ffe c te d  than  for the proposed n o rth -ea st/so u th -w est alignm ent), th e  n o rth -e a s t/so u th -  
w est alignm ent is the D epartm en t of A viation 's p re fe rred  choice and the basis of the 
p relim inary  m aste r plan (Section 8.4).

H ow ever, in the  event th a t Badgerys C reek  w ere the se lec ted  s ite , it is possible th a t 
th e  final runw ay alignm ent adopted could vary from  the  n o rth -ea st/so u th -w est 
alignm ent shown in F igures 9.2.4 by up to  7°. The need for this varia tion  could arise  
from :

. th e  incorporation  of views put forw ard by the  public as a resu lt of exhibition  of this 
D ra ft E nvironm ental Im pact S ta tem en t;

. reso lu tion  of airspace conflic ts  described in C hap ter 8;

. ad justm ents to airfie ld  layout arising from  d e ta iled  engineering design a t the tim e
of p ro jec t im plem entation .

The m ost probable d irec tion  of this varia tion  would be a counter-clockw ise ro ta tio n .

9.2.7 Evaluation of noise e ffe c ts  of the proposed alignment

The ANEF contours for the proposed n o rth -ea st/so u th -w est alignm ent a re  shown on a 
1:25,000 scale  fold out map a t the rea r of this repo rt (Appendix U).

The noise e ffe c ts  of the proposed alignm ent may be evaluated  by com parison w ith those 
of existing m ajor A ustralian  a irpo rts . Table 9.2.10, which com pares the fu tu re  maximum 
population w ithin th e  20 ANEF contour around Badgerys C reek  w ith the  existing 
populations w ithin the  20 ANEF contours around four m ajor A ustralian  a irpo rts , shows 
the  num bers likely to  be seriously or m odera tely  a ffe c te d  by noise to  be m uch low er than 
a t the  existing a irpo rts . This is desp ite  the  following w orst case assum ptions:

. a level of a irc ra f t operations th a t is 62% higher than the level a t K ingsford-Sm ith 
A irport;

. a continued population increase  w ithin the  20 ANEF contour around Badgerys C reek  
up to  the  maximum allow able, given existing zoning controls;

. no allow ance for possible beneficial e f fe c ts  from  any fu tu re  m odifications to 
a irc ra f t or operating  p rac tice s , or both , to  m inim ize noise im pacts.

N everthe less , should the  w orst case ev en tu a te , the  noise e ffe c ts  on those few people 
seriously a ffe c te d  would be severe , as illu s tra ted  by the  GR index in F igure 9.2.1.

P rio r to  the  s tage  a t which w orst case levels w ere reached , and possibly long before, 
adverse e ffe c ts  of noise could be fe lt in two ways:

. d irec t noise e ffe c ts  of a lower order of m agnitude

. e f fe c ts  on p roperty  values.

P as t stud ies of the e ffe c ts  of a irc ra f t  noise have not been conclusive. A review  of 
th ir te e n  em pirica l stud ies of a irpo rt noise and property  values (Nelson 1980) concluded 
th a t the  w eight of evidence was th a t two houses w ith d iffe ren t noise environm ents but 
o therw ise iden tica l would d iffer in value in proportion to  the  noise level d iffe ren ce . 
H ow ever, the  stud ies re la te d  m ainly to  p ro p erties  exposed to  30 ANEF or m ore; also, the 
'o therw ise iden tica l' basis for the conclusion leaves open the  possib ility  th a t a t a  second 
Sydney a irpo rt the negative  e ffe c ts  of a irpo rt noise will be outw eighed by the  positive
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e ffe c ts  of increased  dem and for residen tia l p roperties  c rea ted  by a irpo rt em ploym ent 
opportun ities.

Since for a given a irpo rt location  and scale of developm ent the increased  land dem ands 
are constan t w hatever the noise im pacts, a situa tion  such as th a t which would apply a t 
Badgerys C reek  (where noise im pacts would be slight com pared w ith those a t o ther 
airports) m akes it m ore likely th a t the adverse e ffe c ts  of noise would be outw eighed by 
th e  e ffe c ts  of increased  land dem and.

For individual p roperties  po ten tia lly  subject to high noise levels, this genera liza tion  may 
not hold. Even in these  cases, how ever, decisions by the  S ta te  G overnm ent w ith resp ect 
to  new road and ra il works (Section 10.4) and land use zoning (Section 9.2.8) could have a 
m ore significant influence on property  values.

Table 9.2.10 Comparison of populations within 20 ANEF contour

A irport

A verage num ber 
of a irc ra f t 

m ovem ents* *

N um ber of people w ithin 20 ANEF**

M oderately ■*

P er
day

P er
night

a ffec ted  
by noise

a ffec ted  
by noise

O thers I Ul ell
population

Badgerys C reek,
NE/SW alignm ent 371 .2 135.6 364 1,115 836 1,951

Sydney,
K ingsford-Sm ith 218.1 76.3 62,198 141,436 67,374 208,810

M elbourne,
T ullam arine 166.0 55.0 2,238 8,188 6,374 14,562

A delaide 49 .3 21 .5 10,005 31,586 19,347 50,933

P e rth 27 .6 24 .4 3,438 9 ,812 9,234 19,046

* F27 size and over; day -  7 a.m . to 7 p.m ; n ight -  7 p.m . to  7 a.m .

** For Badgerys C reek , num bers are e s tim a ted  fu tu re  maximum populations assuming 
continuity  of ex isting  land use zoning and construction  of dwellings on all existing 
subdivisions; for m ajor A ustralian  a irpo rts, num bers are 1981 es tim a tes .

+ Includes seriously a ffec ted .

Source: Num bers for Badgerys C reek  have been estim ated  by m ethods described in
the  te x t; num bers for o ther a irpo rts  have been ca lcu la ted  from d a ta  contained  in the 
N ational A coustic L abora to ries  rep o rt, 1982. A lthough this d a ta  re la te s  to  NEF 3,6 
contours which d iffe r from ANEF contours, these d ifferences are  no t s ign ifican t. 
A irc ra ft m ovem ents for T ullam arine are as provided by the D epartm en t of A viation.

9 . 2 . 8  Am eliorative measures

The principal am elio ra tive  m easures th a t may be considered for application  to  
po ten tia lly  n o ise -a ffec ted  a reas  are:

source operational controls 
land use controls 
building controls.
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Source operational controls

The cu rren t genera tion  of je t  a irc ra f t, which are expected  to  be operational to  a t le ast 
the  y ear 2000, inco rpora te  advanced engine technology th a t has sign ifican tly  reduced 
noise ou tpu t. It is unlikely th a t fu rth er sign ificant engine noise reductions could be 
achieved  w ithout a m ajor s tep  forw ard in the technology of engine design.

T here are also some operational and adm in istra tive  contro ls which could be in troduced  to  
m inim ize th e  num ber of people a ffe c te d  by a irp o rt noise. They include the m ethod of 
using the  runways and the  flight paths th a t a irc ra f t use. It is possible th a t new 
technology m ay allow use of new techniques th a t lead  to  a reduction  of noise e ffe c ts .

H ow ever, none of the above contro ls can be counted on to  s ign ifican tly  reduce the 
e s tim a te s  of th e  maximum n o ise -a ffec ted  population under the  w orst case assum ptions.

Land use controls

S tringen t land use con tro ls over po ten tia lly  n o ise -a ffec ted  a reas  can be used to  p reven t 
the  num ber of people who could be seriously or m oderately  a ffe c te d  by a irc ra f t noise 
reaching  the  maximum levels es tim ated  above for the w orst case conditions. As the  
C om m onw ealth  has no pow er to  im plem ent and m ain tain  the  necessary  land use con tro ls, 
the  p resen t p ra c tic e  of the D epartm en t of A viation for p ro tec tin g  a irpo rt environs is to  
issue the  re lev an t land use con tro l au th o rities  w ith an ANEF contour m ap along w ith its  
land use com patib ility  advice. D irections m ade in 1983 under Section 117(2) of th e  NSW 
E nvironm ental P lanning and A ssessm ent A ct, 1979, r e s tr ic t  the pow ers of councils to 
rezone land in a reas  w here the ANEF level advised by the  D epartm en t of A viation 
exceeds 20.

The D epartm en t of Environm ent and Planning is cu rren tly  investigating  in terim  planning 
m easures to  con tro l and p ro te c t the tw o s ites  sh o rt-lis ted  for Sydney's second a irpo rt and 
th e  surrounding areas  th a t may be n o ise -a ffec ted . I t is proposed th a t the  in terim  
planning m easures would tak e  e f fe c t a t the  tim e of the  public re lease  of the  D ra ft 
E nvironm ental Im pact S ta tem en t and th a t,  upon announcem ent of the  se lec ted  s ite , they  
would be revoked for the  s ite  no t se lec ted . The in terim  m easures would re la te  to  the  
ANEF noise contours map for the  n o rth -ea st/so u th -w est alignm ent, included as a  fold- 
out map in Appendix U of th is rep o rt.

A fte r a s ite  has been se lec ted , m ore com prehensive land use planning m easures will be 
requ ired  in order to  d irec t developm ent in th e  n o ise -a ffec ted  a reas, to  prohibit 
inappropria te  uses, to  id en tify  land for fu tu re  a irpo rt associated  uses and also to  address 
th e  re la tionsh ip  of th e  a irp o rt to  o th e r issues in the  M acarthur Sub-Region. It is 
proposed th a t a s tra te g ic  land use plan for the a rea  in th e  proxim ity  of the se lec ted  
a irpo rt s ite  will be included in th e  M acarthur R egional E nvironm ental P lan  (Section 9.8).

In the  long te rm , when fu tu re  a irc ra f t num bers, types and fligh t paths becom e less 
uncerta in , it is likely th a t revised ANEF maps will be issued by the  D epartm en t of 
A viation showing less ex tensive p o ten tia l noise e f fe c t.

Building controls

In para lle l w ith th e  above land use contro ls, those local councils w ith areas a f fe c te d  by 
a irc ra f t noise should also im plem ent building standards such as those se t out in th e  d ra f t 
A ustralian  S tandard for A coustics: A irc ra ft Noise Intrusion -  Building S iting and
C onstruction  (revision of AS 2021-1977). This d ra f t standard , like th e  D epartm en t of 
A viation 's land use com patib ility  advice, is based on the  findings of the  N ational 
A coustic L abo ra to ries  rep o rt on a irc ra f t noise in A ustra lia . It defines building s ite  
accep tab ility  by ANEF zone (Table 9.2.11), and provides recom m endations on appropria te  
building construction  techniques to  ensure th a t desired  indoor sound levels can be 
achieved.
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Table 9*2.11 Building site  acceptability for noise reduction assessm ent

Building type
Building site  aco ep tab ility  based on ANEF zones

A cceptable Conditional U nacceptab le

Houses, home units, f la ts Less than 20 ANEF 
(Note 1)

20-25 ANEF 
(Note 2)

G rea te r than 
25 ANEF

H otels, m otels, hostels Less than 25 ANEF 25-30 ANEF 
(Note 3)

G rea te r than 
30 ANEF

Schools, un iversities Less than 20 ANEF 
(Note 1)

20-25 ANEF 
(Note 3)

G rea te r than 
25 ANEF

H ospitals, nursing homes Less than 20 ANEF 
(Note 1)

20-25 ANEF 
(Note 3)

G rea te r them 
25 ANEF

Public buildings Less them 20 ANEF 
(Note 1)

20-25 ANEF 
(Note 3)

G rea te r them 
25 ANEF

C om m ercial buildings Less than 25 ANEF 25-30 ANEF 
(Note 3)

G rea te r them 
30 ANEF

Light industrial buildings Less than 30 ANEF 30-35 ANEF G rea te r than 
35 ANEF

H eavy industria l buildings A ccep tab le  in all ANEF zones

N otes:

1. The ac tua l location  of the 20 ANEF contour is d ifficu lt to define accu ra te ly , 
mainly because of varia tion  in a irc ra f t flight paths.

2. Some people may find the areas  w ithin the 20-25 ANEF contour to  be 
unsuitable for res iden tia l use. Land use au tho rities  may consider th a t the 
incorporation  of noise control fea tu res  in the construction  of residences is 
appropria te .

3. An analysis of building noise reduction  requ irem ents should be made by an 
acoustic  consultan t and any necessary  noise contro l fea tu res  included in the 
design of the  building.

Source: D ra ft A ustralian  S tandard for A coustics: A irc ra ft Noise Intrusion -
Building Siting and C onstruction  (revision of AS 2021-1977).

The classes of building s ite  accep tab ility  specified  in the d ra ft S tandard are:

. A cceptab le: If the  building s ite  is c lassified  as 'accep tab le ', the re  is usually no
need to  provide p ro tec tio n  specifically  against a irc ra f t noise in the building's 
construction .

. Conditional: If the building site  is classified  as 'conditional', both the maximum
a irc ra f t noise levels for the re levan t a irc ra f t and the a irc ra f t noise a tten u a tio n  to 
be expected  from  the proposed construction  should be determ ined . (The procedure 
for making these  determ inations is se t out in the d ra ft S tandard.)

. U nacceptab le: If the building site  is classified  as 'unaccep tab le ', construction  of
the  proposed building(s) should not norm ally be considered.
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Section  51 (XXXI) of the  A ustralian  C onstitu tion  confers on the A ustralian  P arliam en t 
the  pow er to m ake laws for 'the  acquisition of p roperty  on ju st te rm s from  any S ta te  or 
person for any purpose in re sp ec t of which the  P arliam en t has pow er to  make laws'. 
H ow ever, th e re  is some doubt about the validity  of acquiring land th a t is not requ ired  for 
a specific public purpose; in o ther words, if the C om m onw ealth G overnm ent acquired 
land and then  disposed of it subject to  re s tric tio n s  on noise-sensitive developm ent, such 
ac tion  m ight be challenged. The proposed acquisition boundaries outlined in this D ra ft 
Environm ental Im pact S ta tem en t are  th e re fo re  based on those areas requ ired  for a irc ra f t 
operations and re la te d  ac tiv itie s , and do not include the acquisition  of additional a reas 
which could be a ffe c te d  by a irc ra f t noise. N evertheless, the  princip le of purchasing 
b u ffe r zones was considered in d e ta il by the  House of R ep resen ta tiv es  Standing 
C om m ittee  on Environm ent and C onservation in th e  la s t P a rliam en t, and it may be th a t 
th e re  could be changes in p ra c tic e  a f te r  the S elect C om m ittee  in the  p resen t P arliam en t 
has repo rted .

Compensation for injurious affection

T here is no provision under the Lands A cquisition A ct 1955 or o ther C om m onw ealth 
leg isla tion  for the paym ent of com pensation for injurious a ffec tio n  such as m ay be 
caused by a irc ra f t noise.

9.2.9 C onstruction  noise

C onstruction  noise likely to  be heard  beyond the  boundaries of the s ite  would be th a t 
associa ted  w ith the  m ajor earthw orks requ ired  for the runways and te rm in a l areas.

This phase of construc tion  could be expected  to la st for two to th ree  years. Typical 
equipm ent would include scrapers, fron t-end  loaders, bulldozers and heavy haul trucks.

The source noise levels of this m achinery are in the range 70-100 dBA, depending on 
equipm ent type and operating  load. Given the  quan tities  of ea rth  to  be m oved (and hence 
th e  num ber of vehicles required), it could be expected  th a t construction  noise levels 
(L10) of 55-60 dBA could be experienced  for periods a t points along the boundary of the  
s ite  depending upon when and where earthw orks w ere in progress. This noise level could 
be 10-15 dBA higher than  background levels which would be no ticeab le  and would cause 
nuisance to  nearby  residen ts.

Acquisition of potentially noise-affected land

9.3 ARCHAEOLOGY

This section  discusses the resu lts  of the archaeological assessm ent of the proposed 
a irpo rt s ite  and its  surrounds. The principal ob jectives of th is assessm ent w ere to  
d e term in e  the n a tu re  and d istribu tion  of A boriginal archaeological s ite s  in the area , to 
assess th e ir sign ificance, and to  evalua te  the e ffe c ts  of a irpo rt developm ent on these 
sites.

In achieving these  ob jectives, the following m ethods w ere used:

. Previous archaeo log ical investigations re levan t to the  a rea  w ere review ed.

. A concise, environm entally  based p red ic tive  s ta tem en t was p repared  based on this 
a rchaeo log ical review  and on environm ental in form ation , geological and topographic 
maps, and a ir photos.
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. This in form ation  enabled appropria te  fieldw ork m ethods to be devised, which were 
then  refined  in the  field to  take  account of any lim ita tions on access to  p riva te  
p roperty  and of s ite  conditions a ffec tin g  archaeological v isib ility  such as ground 
su rface  v isib ility  and exposure.

. In considering the  resu lts  of the  field  survey of each area , the  following points were 
addressed:

the  rep resen ta tiv en ess  of the survey in determ ining  the  n a tu re  and d istribu tion  
of the  archaeo log ical resource , and in p articu la r the  degree to  which th e  field  
re su lts  f it te d  the expected  p a tte rn s ;

th e  sign ificance of the archaeological s ite s  loca ted , and of the archaeological 
resource as a whole.

9.3.1 Existing site  data

Environmental setting

The proposed a irp o rt s ite  and the  surrounding a rea  are dom inated by a single 
environm ental zone: m odera te  to  gently  undulating hills on W ianam atta  Shale
(Figure 9-3.1). T here is only one m ajor creek  w ithin the area: Badgerys C reek, on the 
ea s te rn  boundary of the proposed airpo rt s ite . The en tire  a rea  has been sub ject to 
in tensive ag ricu ltu ra l land use, and alm ost all of the original vegeta tion  cover has been 
rem oved, to  be rep laced  in m ost cases by in troduced pastu re  grasses.

Previous investigations

A num ber of archaeological surveys have been conducted in the region. These have 
exam ined landform s sim ilar to those found in the v icinity  of the  proposed a irpo rt site , 
and also the  sandstone gorges of the N epean R iver to the w est. One survey of the area  
w ithin the  proposed a irp o rt s ite  was carried  out by Haglund in 1978, as p a r t of a 
prelim inary  assessm ent of the archaeological sensitiv ity  of locations being investigated  
by th e  M ajor A irport Needs of Sydney C om m ittee  as possible s ites  for a second Sydney 
a irp o rt. She iden tified  several archaeological s ites  to the east of the proposed site  
p resen tly  being considered. These include stone a r te fa c t s c a tte rs  bordering Kemps 
C reek , and edge-ground a r te fa c ts  and grinding grooves a t South C reek. A nother survey 
conducted by Haglund (1979) a t Kemps C reek  did not revea l any archaeological m a te ria l.

K oettig  (1981) loca ted  a s ite  which com prised two sc a tte rs  of stone a r te fa c ts  on a h ill- 
slope a t West St C la ir. This s ite  was subsequently excavated  by D allas (1981a). The te s t 
tren ch  revealed  a r te fa c ts  of s ilc re te  and ch ert, including cores and retouched  flakes and 
fragm en ts of ground a r te fa c ts . These stone a r te fa c ts  occurred  prim arily  w ithin the top 
5 cm of soil.

Several surveys w ere also carried  out near Mulgoa, 10 km to  the  no rth -w est of the 
a irp o rt s ite  (Dallas 1981b; Brayshaw 1982, 1983; G reer and Brayshaw 1983). These 
surveys dem onstra ted  a consisten t p a tte rn  of s ite  d istribu tion , w ith stone a r te fa c t 
s c a tte rs  being loca ted  along creek-lines and on the c res ts  and upper slopes of hills. 
These a r te fa c t  s c a tte rs  w ere sparse, w ith m ost s ites  having few er than five a r te fa c ts . 
The s ite s  which w ere lo ca ted  in close proxim ity  to  creeks generally  had g re a te r  densities 
of a r te fa c ts  than those on hillslopes.

Of the  seven teen  sites  recorded  w ithin a 10 km radius of Badgerys C reek, all but two 
consisted  of s c a tte rs  of stone a r te fa c ts . Raw m a teria ls  used for making stone a r te fa c ts  
found in these  s ite s  included s ilc re te , chert and indurated  m udstone.
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A site  lo ca ted  on the  f la ts  of South C reek  to  the eas t of the  proposed a irp o rt s ite  
com prised two exposed sandstone blocks in to  which a num ber of grinding grooves had 
been incised. T h irty -e igh t grooves, of a size suggesting th e  shaping of edge-ground 
h a tch e t heads, w ere found on the two blocks.

A num ber of e lab o ra te ly  carved  tre e s  w ere loca ted  on the  G reendale p roperty  to  the 
sou th-w est of the  a irp o rt s ite  ea rlie r  this cen tu ry , and w ere rem oved to the  A ustralian  
M useum. They w ere believed to m ark th e  s ites  of A boriginal graves, bu t these  w ere not 
loca ted  a t th a t tim e.

9.3.2 Archaeological survey

Predictive statem ent

Based on the  resu lts  of these  earlie r investigations and on o ther re levan t in form ation , 
p red ic tions w ere developed concerning the  likely n a tu re , location  and frequency of 
occurrence of p reh isto ric  archaeological s ite s  in the  a rea  of the proposed a irpo rt s ite  and 
its  surrounds. The p red ic tions m ade w ere as follows:

. The m ost com m only occurring p reh isto ric  archaeological s ites  around Badgerys 
C reek  will be s c a tte rs  of stone a r te fa c ts  bordering w atercourses and on the  c re s ts  
of hills. A lthough the  size and ex ten t of previously reco rded  a r te fa c t  s c a tte rs  in 
the  region have o ften  been d ic ta te d  by the  conditions of su rface  v isib ility  and 
exposure, a r te fa c t  s c a tte rs  in close proxim ity  to  creeks could be expec ted  to  be 
la rger than those d is tan t from creeks.

. The size and quan tity  of a r te fa c ts  in archaeo log ical s ite s  are o ften  dependent on the 
proxim ity  of the  source of the  stone used in making th e  a r te fa c ts .  L ocalized  
outcrops of stone su itable for flaking are o ften  exposed along creek-lines, and could 
be expected  to  have led to  m ore stone working ac tiv itie s  near creeks, which in tu rn  
would be re f le c te d  in higher a r te fa c t  densities a t these sites.

. The location  of scarred  and carved  tre e s  cannot be equated  w ith environm ental 
fea tu res  in the  sam e way as a r te fa c t  s c a tte rs  or grinding grooves. The 
concen tra tion  of A boriginal a c tiv itie s  near w atercourses may resu lt in a  g re a te r  
num ber of scarred  tre e s  being found in these  locations, although they  may occur in 
any environm ental se ttin g . H ow ever, given the  ex tensive clearing  which has been 
undertaken  in th is a rea , it is unlikely th a t any scarred  or carved  tre e s  would have 
survived.

Fieldwork strategy

On the basis of the previous archaeological investigations in the a rea  and g enera liza tions 
on site  d istribu tion , the survey s tra teg y  was s tru c tu red  to co n cen tra te  on areas in which 
p reh is to ric  archaeo log ical s ite s  w ere considered most likely to  occur. Thus, several 
c reek -lines w ithin the  boundaries of the proposed a irpo rt s ite  w ere exam ined to  te s t  the  
proposition th a t s ite s  are m ost likely to  occur near creeks, while several a rea s  of gen tly  
undulating country  aw ay from the creeks w ere also exam ined. In addition to these  areas  
th a t w ere exam ined in d e ta il, spot checks w ere made in o ther locations where conditions 
of su rface  visibility  and exposure would have allowed the  d e tec tio n  of a r te fa c ts  if they 
had been p resen t. The sam ple survey areas exam ined during the  field  study are shown on 
F igure 9-3.1.

R esults of the field  survey and assessm ent of archaeological sensitivity

Only one archaeo log ical s ite  was lo ca ted  during the  field survey. This was found on 
ploughed and d ev eg e ta ted  ground beside Badgerys C reek , and consisted  of a s c a tte r  of 
five s ilc re te  flakes and flaked p ieces.
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T here was re la tiv e ly  l i t t le  exposed ground bordering those creeks exam ined in the  a rea . 
H ow ever, it is probable th a t th e re  are o ther a r te fa c t  s c a tte rs  which are obscured by 
v eg e ta tio n  along the  banks of la rger creeks. T here was only lim ited  exposure on 
hillslopes d is tan t from  the  creeks but none of the  exposures had any a r te fa c tu a l 
m a te ria l.

As expected , the  ex ten t of clearing  of na tive  vegeta tion  has resu lted  in the  rem oval of 
alm ost all tre e s  of su ffic ien t age to  have been living when Aborigines using trad itio n a l 
subsistence p rac tice s  w ere in the  area . No tre e s  bearing scars of A boriginal origin w ere 
located .

Although only a sm all portion  of the a rea  w ithin the proposed a irpo rt s ite  was exam ined, 
the  uniform ity  of landform s and the  low density  of s ites rep o rted  in sim ilar locations 
suggest th a t the  paucity  of s ite s  is a re fle c tio n  of the  archaeology of th is location  ra th e r  
than  simply a function of poor su rface  visib ility . This was confirm ed by exam ination  of 
several a rea s  outside the  boundaries of the proposed a irpo rt s ite : these  w ere found to 
correspond to  conditions w ithin the  s ite  in te rm s of the ex ten t of v egeta tion  cover and 
the  general absence of archaeo log ical m ateria l.

9.3.3 Assessm ent o f e ffe c ts  and safeguards

The archaeo log ical assessm ent of e ffe c ts  is confined to  the  e f fe c ts  of the  proposed 
acquisition  and of fu tu re  a irpo rt developm ent a t the s ite . A ssessm ent of associa ted  
e ffe c ts  arising from induced developm ent or from the  location  of new road or ra il access 
rou tes  would requ ire  fu rth e r investigation  once the  locations for these  fac ilitie s  w ere 
determ ined .

From  the resu lts  of th is p resen t survey and from  the  ea rlie r  investigations, i t  is evident 
th a t the only s ites  likely to have survived in this a rea  are stone a r te fa c t  s c a tte rs . While 
these  s ite s  can be of high sc ien tific  sign ificance, they  are generally  of low h e ritag e  
significance. A rte fa c t s c a tte rs  which have been li t t le  d isturbed  a re  the  m ost useful for 
re search  purposes and th e re fo re  th e ir sc ien tific  value is dependent upon th e ir condition. 
H owever, as the ex tensive land use in the  Badgerys C reek  a rea  would already  have 
resu lted  in destru c tio n  or d isturbance of such archaeological s ite s , it is considered th a t 
m ost s ites  in the  a rea  would now be of l i t t le  sc ien tific  im portance . The exception  to  th is 
would be any s ite s  th a t occur on the  banks of Badgerys C reek  itse lf , which in some a reas  
appear to  have incurred  only minor su rface  dam age and d istu rbance.

Any archaeo log ical s ite s  not loca ted  by fieldw ork to  da te  but occurring  w ithin a reas  
proposed to  be c lea red  for a irpo rt developm ent would be d isturbed  or destroyed  by 
construc tion  work. A irport construction  would not a ffe c t the stone s c a tte r  th a t has been 
found ad jacen t to  Badgerys C reek , as fencing delineating  the  proposed a irp o rt boundary 
would be loca ted  a t  least 10 m from the  creek .

Because of th e  re la tiv e ly  low sensitiv ity  of the proposed s ite , no fu rth e r archaeo log ical 
work is proposed. H owever, if any additional in form ation  concerning the  archaeo log ical 
sensitiv ity  of the  s ite  and areas likely to  be a ffec ted  by fu tu re  a irp o rt developm ent 
becom es available prior to  the  com m encem ent of construction , the  D epartm en t of 
A viation would review  the  need to  appoint a qualified  archaeo log ist to  m onitor the  
developm ent during ground d isturbance.

All A boriginal s ites  in New South Wales cure p ro tec ted  under the  N ational P arks and 
W ildlife A ct, 1974, and com e under the ju risd iction  of the  N ational Parks and W ildlife 
Serv ice. B efore any s ite  can be destroyed , perm ission m ust be obtained  from  the  
D irec to r of the  Service. N ational Parks and W ildlife Service policy also requ ires th a t 
developers consult w ith the  local A boriginal people to  asce rta in  w hether a  s ite  a ffe c te d  
by developm ent is of sign ificance to  them .
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9.4 CONCERNS OF ABORIGINAL PEOPLE

The principal aim of th is section  is to  describe the  views and concerns of Aboriginal 
people who may be a ffe c te d  by the  acquisition  proposal or by fu tu re  a irpo rt developm ent 
a t th e  Badgerys C reek  site . C o n tac t was made by th e  A nthropological C onsultan t w ith 
th e  W estern M etropolitan  R egional Land Council, whose m em bers discussed th e  p ro jec t 
and re fe rre d  it to  th e  G andangara Local Aboriginal Land Council, w ithin whose a rea  
Badgerys C reek  is lo ca ted  (Figure 9.4.1). The A nthropological C onsultant also a ttended  
a m eeting  of th e  Local Aboriginal Land Council, a t which the appointm ent was made of 
an A boriginal liaison o ffice r, to be assisted  by the  Local Aboriginal Land Council Co
ord inator.

In addition to  general discussions w ith m em bers of these  two land councils, the 
A nthropological C onsultant conducted tw enty-n ine w ritten  in terv iew s w ith Aboriginal 
residen ts  of fou rteen  d iffe ren t suburbs w ithin the  local Aboriginal land council a rea  
(Figure 9.4.1). The es tim ated  to ta l Aboriginal population of this land council a rea  is 
4,800 (based on C om m onw ealth D epartm en t of Aboriginal A ffairs C om m unity Profiles), 
of which the tw enty-n ine people in terv iew ed rep resen t approxim ately  0.6%. While this is 
a sm all p roportion of the  to ta l Aboriginal population of the  area , it is a significant 
sam ple of those who have involved them selves w ith th e  G andangara Local A boriginal 
Land Council since it was form ed early  in 1984. The average age of those in terv iew ed 
was fo rty -fiv e , and th e ir average tim e of residence in the  land council a rea  was fourteen  
years.

Those in terv iew ed  w ere asked for th e ir views on airpo rt developm ent, and what 
knowledge they  had of the  a rea  concerned, particu la rly  w ith regard  to  p laces of 
sign ificance to Aboriginal people. In this regard , a d istinction  was m ade in this 
assessm ent betw een:

LOCAL ABORIGINAL LAND COUNCIL AREAS
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. an an thropological survey which is concerned w ith observable and w ritten  evidence 
of past and p resen t hum an a c tiv ity . Thus, it encom passes the sign ificance of a 
p a rticu la r a rea  in h is to rica l and contem porary  te rm s, both  as p a rt of a  people's 
cu ltu ra l expression and as an influence on lifesty les .

The fa c t th a t A boriginal people cu rren tly  living w ithin the G andangara Local A boriginal 
Land Council a rea  may no t, un til recen tly , have had access to  in form ation  about the 
h isto ry  and trad itio n s  of the a rea  is no t considered significant in p resen ting  th e ir 
con tem porary  p erspectives. T here are  various ways in which a  people hand down or 
rece iv e  cu ltu ra l fac ts  over generations. F a c ts  which are able to  be d iscerned  through 
an thropological studies of the  past and p resen t becom e cultured fac ts  of sign ificance to  
con tem porary  A boriginal people once they  are absorbed into A boriginal consciousness. 
D irec t o ral or w ritten  transm ission through the  genera tions of p a rticu la r  local descen t 
groups is not a  p re req u isite . The heavy em phasis which tends to  be p laced by non- 
A boriginal people on tangib le physical ob jects as being ind icative of p as t A boriginal 
ac tiv ity  obscures these  cu ltu ra l aspects  of past and presen t associations w ith p a rticu la r 
a reas.

9.4.1 Description of existing conditions

The A boriginal people of the a rea  include those who have been born and brought up th e re  
as well as those (the m ajority) who have re se tt le d  in the a re a  from  o th e r p a rts  of New 
South Wales over the  past tw en ty -five  years. All those in terv iew ed  considered the a rea  
as th e ir  hom e, w hether or not they  had spent th e ir childhood th e re .

T here was a g re a t deal of in te re s t expressed by those in terv iew ed  in acquiring fu rth er 
in form ation  about the  trad itio n a l life  of th e  G andangara people, although re la tiv e ly  l i t t le  
d e ta il is available owing to  developm ent of the a rea  and disp lacem ent of A boriginal 
people ea rly  in the  h isto ry  of European colonization . As a re su lt, A boriginal people se t 
g rea t value on such h isto rica l in form ation  and on s ite s  which are known to  have had 
p a rticu la r  sign ificance to  th e ir people in the  p as t. Many s ite s  of archaeo log ical 
sign ificance in th e  general G andangara a rea  are known by land council m em bers, bo th  
personally  and by word of m outh, although none of these  s ites  is w ithin the proposed 
a irp o rt s ite . T here is concern to m ake sure th a t fu rth er destru c tio n  of the  A boriginal 
h eritag e  does not occur, p a rticu la rly  in view of the  l i t t le  th a t does rem ain  in ta c t.

Many of those people in terv iew ed  w ere fam iliar w ith the general a rea  of Badgerys 
C reek . Several drive through it frequen tly , and o thers  v isit local farm s for produce and 
for rec rea tio n a l pursu its (such as horseriding). It is described by them  as a valued ru ra l 
environm ent which is u n c lu tte red  and very peacefu l, and which has a t tra c t iv e  bushland 
and deem  air and w ater.

9.4.2 A ssessm ent o f e ffe c ts

The anthropological assessm ent of e f fe c ts  is confined to the e ffe c ts  of the proposed 
acquisition  and fu tu re  a irp o rt developm ent a t the s ite . A ssessm ent of associa ted  e ffe c ts  
arising from  induced developm ent or from the  location  of new road or ra il access rou tes  
would req u ire  fu rth e r consu ltation  once the  locations for these  fac ilitie s  w ere 
de term ined .

The archaeo log ical s ite  survey (Section 9.3) ind icates  th a t th e re  are  no s ite s  of 
archaeo log ical sign ificance w ithin the boundaries of the  proposed s ite . H ow ever, any 
sub-su rface  archaeological s ites  which m ight be there  would be irre triev ab ly  lost if the 
s ite  w ere se lec ted  and developm ent proceeded . None of th e  tw en ty -n ine  people 
in terv iew ed  was able to  iden tify  any s ite s  of archaeological significance to  A boriginal

. an archaeological survey which is concerned with the physical evidence of past
human activity;
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people w ithin the  proposed airpo rt s ite . N evertheless, concern was expressed in broad 
te rm s about the  possibility  of environm ental im pact on s ite s  of archaeo log ical and 
an thropological significance to  A boriginal people th a t w ere outside the boundaries of the 
proposed site  bu t which m ight be a ffe c te d  by noise or o ther em issions from  the a irpo rt or 
from  airport re la te d  ac tiv itie s .

G enerally , th e re  was considerable opposition to the  concept of a irpo rt developm ent in 
the a rea  and fears w ere expressed about the changes to  Aboriginal lifesty les  which this 
would cause. The m ajor points raised  w ere as follows:

. A irport developm ent was seen as destru c tiv e  of an a t tra c tiv e  ru ra l environm ent 
which is enjoyed by m any Aboriginal people in various ways. Several have 
com m ented th a t they  have moved from  c ity  a reas  because they like the more 
p eacefu l country  atm osphere. O thers have moved from country  areas to  obtain 
em ploym ent, p referring  th is qu ie ter a rea  to  the inner city  suburbs. These benefits  
would be lost through a irpo rt developm ent, which would a ffe c t land and housing 
values in the area .

. Noise and air pollution are regarded  as m ajor problem s associa ted  w ith such a 
developm ent, and are  seen as having an e ffe c t on m en tal and physical health , 
general lifesty les  and m orale.

The following additional views w ere expressed:

. One G andangara residen t living near Badgerys C reek who keeps horses was 
concerned for the e ffe c ts  on these anim als.

. T here w ere fea rs  th a t pollution could dam age the ra re  eucalypts in Bents Basin.

. A nother a irpo rt was regarded  as unnecessary , as there  is already the  Hoxton Park  
A erodrom e in the  area .

. The a irpo rt was unlikely to  provide any em ploym ent for local people, especially  
A boriginal people.

. If the  Badgerys C reek  a rea  w ere to be developed a t all, i t  should be for much needed 
rec rea tio n a l space ra th e r  than as an a irpo rt.

. The a rea  was regarded  as having ch a ra c te ris tic s  which would have made it of 
significance in the trad itional life  of A boriginal people of the pre-co lonial past and, 
as such, it should be re ta in ed  in as n a tu ra l a s ta te  as possible.

. T here was concern regarding the increased  possibility  of a irc ra f t acc iden ts in the 
area .

. T here was also concern th a t the  survey of A boriginal opinion was m erely another 
governm ent 'token g estu re ', th is tim e on the p a rt of the D epartm en t of A viation, 
and th a t the re  was no guaran tee  th a t A boriginal people's wishes would be heeded.

F u rth e r to  the  opposition expressed by the Aboriginal people in terv iew ed, the 
G andangara Local A boriginal Land Council unanim ously supported the following m otion 
a t a m eeting  held on 26 N ovem ber 1984:

T hat the  G andangara Local Aboriginal Land Council strongly  oppose the 
developm ent of an a irpo rt a t e ith e r Badgerys C reek or Wilton and th a t land council 
o ffice rs  be in stru c ted  to lobby to  p reven t a irpo rt developm ent in both  these  areas.
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9.4.3 Environmental safeguards and monitoring

If th e  Badgerys C reek  site  w ere se lec ted  for the second Sydney a irp o rt, and if in the  
in terim  period betw een se lec tion  of the s ite  and com m encem ent of construc tion  any 
s ite s  of archaeo log ical sign ificance or of sign ificance to  A boriginal people w ere 
iden tified , steps would be taken  where possible by the  D epartm en t of A viation to  salvage 
any a r te fa c ts  or re lics , or to  p ro tec t the s ite s.

In th e  event th a t the proposed for acquisition  proceeds, i t  could be expec ted  th a t the 
o ffice rs  of the  G andangara Local A boriginal Land Council would ac t to  claim  and ensure 
p ro tec tio n  of any s ite s  of h is to rica l or cu ltu ra l im portance in the  a rea  to  be acquired  or 
in any o th e r a ffe c te d  a rea , in accordance with the provisions of the  N ational P arks and 
W ildlife A ct, 1974, and /or the A boriginal and T orres S tra it Islander (Interim) H eritage  
P ro tec tio n  A ct 1984.

In addition, the G andangara Local A boriginal Land Council feels strongly  th a t the 
D epartm en t of A viation should adopt the  following courses of action :

. C o n trac to rs  should be made aw are th a t s ite s  contain ing A boriginal re lics  or rem ains 
of any kind are  p ro te c te d  under the  N ational Parks and W ildlife A ct, 1974, and any 
s ite s , re lics  or sk e le ta l rem ains uncovered during construction  work m ust 
im m ediately  be rep o rted  to  the N ational Parks and W ildlife Service.

In the  event of such finds, any plans for m itiga tion  work should be checked w ith the 
N ational Parks and W ildlife Service and the  local A boriginal land council p rio r to 
such plans being put into e f fe c t .  This process should be c learly  understood in 
co n tra c ts  en te red  into w ith the D epartm en t of A viation.

The G andangara Local A boriginal Land Council, or the  regional or S ta te  land 
councils m ay invoke the  Com m onw ealth A boriginal and T orres S tra it (Interim) 
H eritage  P ro tec tio n  A ct 1984, should they  be d issa tisfied  w ith action  taken  which 
m ay dam age such finds.

. An A boriginal S ites O fficer should be em ployed for the  duration  of s ite  c learance  
work to  enable th e  iden tifica tio n  and reporting  of any a r te fa c ts  or re lics  uncovered. 
Any s ite  o ffice r so appointed m ust have com pleted  the S ites O fficer T raining Course 
(organized by Tranby C ollege, Glebe) and be appointed a f te r  consu ltation  w ith the 
local A boriginal land council.

. The G andangara and T haraw al local A boriginal land councils should be co n tac ted  
w ith a view to  se lec ting  an appropria te  nam e for the  a irp o rt in the  D haraw al 
language, the  A boriginal language of this a rea  (Eades 1976).

. An appropria te  com m em orative tr ib u te  to  the  A boriginal people of the  a rea  should 
be included in th e  a irpo rt design. This should be decided upon in conjunction w ith 
th e  G andangara and T haraw al local A boriginal land councils and m ay tak e  th e  form  
of a special park , and/or a  fea tu re  w all display case including appropria te  a r te fa c ts  
illu s tra tiv e  of local A boriginal h istory .

. An A boriginal cu ra to r of the display item s specified  above should be appointed by 
th e  a irp o rt m anagem ent com m ittee  or some o th e r appropria te  body.

It should be no ted  th a t the  tim e available for p repara tion  of this D ra ft Environm ental 
Im pact S ta tem en t was insuffic ien t to  enable th e  norm al n ego tia ting  processes requ ired  
for full consu ltation  w ith A boriginal com m unities to be followed.
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9.5 EUROPEAN HERITAGE

The proposed s ite  and its  surrounds have experienced a long and com plex p a tte rn  of 
European se ttle m e n t dating  back to 1813. This section  discusses the  resu lts  of an inquiry 
into w hat e lem en ts of European h eritag e , if any, may still rem ain within the a rea  as a 
resu lt of th is long occupation . The prim ary research  objectives were:

. to  d e term ine  the  dom inant strands of European h isto rica l developm ent;

. to  m ake a p red ic tion  of the  archaeological p o ten tia l, based on an assessm ent of the 
rem ains likely to  be found given th a t continuing land use and developm ent have 
possibly substan tia lly  a lte red  or destroyed  the  archaeological resource;

. to  lo ca te  physical e lem en ts rep resen ta tiv e  of the  h istory , and/or sign ificant heritag e  
item s;

. to  assess the  p o ten tia l e ffe c ts  of a irpo rt developm ent on the h isto rica l resources, 
and determ ine appropria te  safeguards.

T here have been no previous surveys of the European h isto rica l archaeology of the 
proposed s ite . A rchival re search  of both  p rim ary  and secondary sources and ti tle s  
searches w ere th e re fo re  carried  out to  determ ine the p rim ary  h isto rica l developm ents 
w ithin the  s ite  and its  surrounds. Also, in order to  provide a con tex t for the s ite  survey 
and the  investigative  research , h e ritag e  groups and local people w ere con tac ted . These 
discussions w ith the  local com m unity w ere d irec ted  tow ards identifying areas around and 
w ithin the  proposed site  th a t m ight be po ten tia lly  sensitive. R eg isters of h is to ric  s ites  
w ere also exam ined to  find out w hether any listed  s ites  occurred  within the  proposed site  
or w ithin the  25 ANEF contour.

9.5.1 Environmental setting

The proposed s ite  is loca ted  in an a rea  of gently  to  m oderately  rolling hills on 
W ianam atta  Shale w ith re la tiv e ly  good ag ricu ltu ra l soils. W ater is readily  available from 
a num ber of creeks, s tream s and ponds, and the supply has been augm ented by the 
construc tion  of a considerable num ber of dam s. R ainfall is generally  reliab le  and 
adequate . The land has been ex tensively  c leared , so th a t sm all stands and light s c a tte rs  
of tim ber over the  en tire  a rea  axe now all th a t rem ain , w hereas in the early  n in e teen th  
cen tu ry  the  stands of tim ber would have been extensive.

These environm ental conditions have been conducive to  se ttlem en t from the ea rlie s t 
days, encouraging building for perm anent hab ita tion  and the use of land for grazing and 
p articu la rly  for ag ricu ltu re . R ela tive  proxim ity  to  Sydney, ease of access, and such 
h is to rica l c ircum stances as the failing ag ricu ltu ra l soils around Sydney and P a rra m a tta  
(which n ece ss ita te d  the early  se ttle m e n t of outlying areas to augm ent the colony's food 
supply), have all been fac to rs  leading to  the early  and w idespread se ttlem en t of the 
proposed s ite  and the surrounding regions.

9.5.2 Historical them es of development

The proposed s ite , lying w ithin the P arish  of Bringelly in the  County of Cum berland, 
encom passes six early  n in e teen th  cen tu ry  Crown grants:

6,710 acres given to John Blaxland, 30 Novem ber 1813; 
1,200 acres given to D arcy W entw orth, 8 O ctober 1816; 
700 acres  given to  William Gore, 2 June 1815;
1,500 acres given to  John P iper, 20 June 1816;

350 acres given to Edward W right, c .1820-1821;

P o rtion  No. 1:
P o rtion  No. 2:
P o rtion  No. 5:
P o rtion  No. 7:
P o rtion  No. 16:
Land gran t of 300 acres given to  D arcy W entw orth, 17 August 1819.
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Figure 9.5.1 
DEVELOPMENT 
HISTORY OF 
BADGERYS CREEK

Location of proposed airport site

NATURAL RESOURCES 

SOCIAL STRUCTURE 

TECHNOLOGY AND INDUSTRY 

TRANSPORT 

SETTLEMENT PATTERN 

ECONOMY AND RELICS

Phase 1

PRE-EUROPEAN SETTLEMENT INITIAL EUROPEAN SETTLEMENT
(1813-1851)

grazing land

Tribal and community living 

Stone implements, axes, blades, spears, fire 

Walking via creeks and ridges 

Scattered campsites along creeks 

Substance living (isolated artefact scatters)

Settlement families establishing on crown 
grants

Logging, dairying, grazing, cropping, milling, 
brewing, dam, threshing machine

Dirt tracks, horse and buggy, bridges, teamsters 
and carriers

Isolated homesteads related to first land grants 
and cleared land. Frontage to Nepean River

Agrarian economy based on cropping, grazing, 
timber, milling and brewing (Archaeological 
sites related to cropping and outbuildings)

Four m ain h is to rica l them es of developm ent (Figure 9.5.1) m ay be perce ived  from  
arch ival research  and h is to rica l survey:

. Phase 1: European se ttlem en t, in itia ted  by the  gran ting  of la rge  portions of land in
the  early  n in e teen th  century;

. Phase 2: Subdivision of these g ran ts  throughout the mid to la te  n in e teen th
cen tu ry , as a  resu lt of land speculation  pressures;

. Phase 3: R ural consolidation during the la te  n in e teen th  to mid tw en tie th  cen tury ,
involving fu rth er subdivision and the subsequent developm ent of sm all farm s and 
associa ted  housing;

. Phase 4: In tensifica tion  of ag ricu ltu ra l en te rp rises  during the 1960s and 1970s,
w ith the grow th of horse studs, grazing and dairying, b a tte ry  hen farm s and m arke t 
gardens, and th e  construction  of ru ra l resid en tia l housing.

Phase 1

The p a tte rn  of land use in fe rred  from  h isto rica l accounts involved early  clearing  of the 
na tiv e  v eg e ta tio n  to  allow for ag ricu ltu ra l developm ent and stock  grazing , and 
exp lo ita tion  of th e  n a tu ra l resources to  fa c ilita te  en terp rises  such as m illing and 
brew ing.

214



ase 2

kND SUBDIVISION (1851-1880)

ind

)sent landlords

opping and grazing in decline

avel roads, horse and buggy

^division of initial land grants into smaller 
■tions

nd speculation, crop diseases, recession

Phase 3

RURAL CONSOLIDATION (1890-1940)

Water, established cropping and grazing land

Tenanted farms, churches, halls, schools

Land development, orcharding and vineyards

Formed roads, automobiles

Development of small farms and homesteads, 
some land consolidation

Orchards and vineyards (Vicary's winery)

Phase 4
BADGERYS CREEK

AGRICULTURAL INTENSIFICATION 
AND RURAL RESIDENTIAL 
DEVELOPMENT (1950 to date)

Water, land, improved pastures, good cropping 
soil

Social affluence and mobility, village groups 
and rural residential lifestyle

Intensive farm management, mobility, 
mechanization and automation

Formed road network, automobiles, trucks

Mixed agriculture and rural residential 
development

Market gardening, battery hen farms, dairying, 
grazing, horse spelling and training

The g re a te r  p a rt of the  s ite  is contained w ithin John Blaxland's gran t of 1813; and the 
h is to rica l developm ents th a t occurred  on Blaxland's e s ta te  w ere typ ical of developm ents 
on all the  o ther g ran ts , which fringed his p roperty . Blaxland c leared  his p roperty  and 
developed it ex tensively  for ag ricu ltu ra l and stock  use. He also se t up light industries in 
the  form  of m illing and brew ing estab lishm ents, the  la t te r  on land outside the proposed 
s ite . When the e s ta te  passed to  his sons on his dea th  in 1845, the  p roperty  and its  
im provem ents w ere w orth a  considerable sum. H owever, the e s ta te  had been m ortgaged 
in 1842, and when th e  sons defau lted  on the  m ortgage it was sold, in 1851, to  Sir C harles 
N icholson.

Phase 2

The sale of B laxland's g ran t in itia ted  the  second m ajor phase of developm ent. Nicholson 
subdivided th e  fo rm er Blaxland e s ta te  into a  num ber of lo ts which w ere gradually  sold 
betw een 1860 and 1882. A t about the sam e tim e, the surrounding p roperties  began to be 
subdivided and o ffered  for sale . This in itia l round of subdivisions was o ften  simply a 
consequence of econom ic problem s experienced by the  fam ilies of the original p roperty  
ow ners, but fu rth er rounds followed, m otivated  by in te re s t in land speculation  on the 
p a r t of the  new ow ners. The p rac tice  apparen tly  becam e en trenched  in the Badgerys 
C reek  a rea , certa in ly  until a t least the  1880s. R epea ted  subdivision, by changing the 
n a tu re  of the econom ic use of the  land, tended  to inhibit its  physical developm ent. In 
addition, genera l h is to rica l trends would have fu rth e r depressed extensive developm ent:
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during the  1860s the a rea  fe lt the e ffe c ts  of crop diseases and increased  ex te rn a l m arket 
com petition , while in the  1890s it was badly a ffe c te d  by the  econom ic depression. The 
ever sm aller subdivisions seem  to  have been a response to these fac to rs .

Phase 3

The th ird  phase of developm ent spans the years betw een the la te  n in e teen th  and mid 
tw en tie th  cen tu ry . F u rth e r land im provem ents and developm ents w ere m ade, and sm all 
farm s, o rchards and vineyards w ere c rea ted . During the  period from  1920 to  1940, th e re  
was a  rev ival in the  econom y of the area , possibly p artly  as a resu lt of the  com ing of 
soldier se ttle rs . H owever, p rosperity  declined in the 1950s, perhaps as a consequence of 
p ests  or d isease in the crops; certa in ly  a num ber of vineyards in the surrounding d is tr ic ts  
w ere forced  to re lo c a te  because crops w ere destroyed  by pests.

Phase 4

The fourth  phase of developm ent is fa irly  rece n t, occurring m ainly in the 1960s and 
1970s. T here was increased  investm ent in ag ricu ltu ra l en terp rises  such as horse studs, 
b a tte ry  hen farm s and m arke t gardens, and in ru ra l residen tia l developm ent th a t was not 
necessarily  associa ted  w ith any ag ricu ltu ra l ac tiv ity . During the  1980s, the  s itua tion  has 
rem ained  stab le , w ith l i t t le  new turnover or developm ent of land.

Thus the se ttle m e n t p a tte rn  and history  of the  acquisition  site  and surrounds derive 
m ainly from  ac tiv ity  in th e  la te  n ine teen th  and early  tw en tie th  cen tu ry , w ith a recen t 
rev iva l of en terp rise  in the  1960s and 1970s.

9.5.3 Assessm ent of the archaeological evidence

Prediction o f potential archaeological evidence

On the basis of the  research  undertaken , th e  following pred ic tions of the kind of 
archaeological evidence th a t m ight be ex tan t from each phase w ere developed:

. Phase 1: The m ain developm ents had considerable e f fe c t on the existing
landscape, p articu la rly  the  industria l buildings associa ted  w ith the  m ill and brew ery, 
the  drainage m odifications and land clearing. Secondary developm ents such as the 
building of fences, c a t t le  pens, sm all sheds and hu ts, additional clearing  of na tive  
veg e ta tio n  for dam and pond construction , and tillage  of land for ag ricu ltu ra l 
purposes would also have substan tially  a ffec ted  the  landscape.

. Phase 2: The rep ea ted  subdivision of the land, continuing through the second half
of the  n in e teen th  cen tu ry , would necessarily  have caused the  dere lic tion  or rem oval 
of much of the evidence of Phase 1. A rchival evidence ind ica te s  th a t th e re  was 
very l i t t le  new developm ent d iscernible in the  a rea  betw een  th e  1850s and the 
1880s.

. Phase 3: The nex t developm ent of the  a rea  during the la te  n in e teen th  and early
tw en tie th  cen tu ry  was in the form of sm all houses, farm s and outbuildings, w ith 
th e ir  associa ted  im provem ents of fencing, access rou tes, w ater supply and 
com m unications system s; and possibly in com m unity developm ents such as sm all 
churches or halls, dumping grounds and general sto res.

. Phase 4: The renew ed in te re s t in developm ent during the 1960s and 1970s was
c h a ra c te rized  by la rg e r houses, not necessarily  associa ted  w ith ag ricu ltu re  or 
farm ing, and by the  in tensifica tion  of la rge-scale  ag ricu ltu ra l en terp rises .

Principles for determining significance

The significance of an a rea  or of individual e lem ents w ithin an a rea  in te rm s of h e ritag e  
value may be e s tim a ted  according to  re levan t h is to rica l, sc ien tific  or cu ltu ra l c r ite r ia .
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H owever, th e  key d e term inan t must always be th a t the  e lem ent se lec ted  is e ith e r unique 
or ra re  or else is an outstanding  exam ple of the p articu la r type of h eritag e  th a t it 
exem plifies. F u rtherm ore , the  sign ificance of the  item  or a rea  should be considered 
w ithin the local, regional and national con tex ts.

T herefore , for the  purpose of this study, each a rea  or item  considered was analysed to 
d e term ine  w hether it exem plified  or illu stra ted :

. in te rm s of h is to rica l value:

strong  association  w ith acknow ledged im portan t figures or events; 
a sign ifican t or determ ining  e ffe c t on local, regional or national h istory;

. in te rm s of sc ien tific  value:

excellence, ra r ity  or uniqueness in techn ical, industrial or c rea tiv e  
achievem ent;

p o ten tia l for fu tu re  sc ien tific , archaeological, a rch itec tu ra l or environm ental 
investigation ;

. in te rm s of cu ltu ra l and/or a e s th e tic  value:

a way of life , an ethn ic  group, or a se t of custom s th a t are unique, ra re , or of 
p articu la r in te re s t;

a no tab le  tow nscape, landscape or individual se ttin g  th a t con tribu tes to the 
a rea  or is illu s tra tiv e  of the  developm ent of th e  locality .

Results of field  survey and assessm ent of archaeological sensitivity

The d e ta iled  program m e of iden tifica tion  and evaluation did not extend beyond the  
boundaries of the proposed s ite  itse lf . Inspection of h eritag e  reg is te rs  revealed  no sites 
or buildings of heritag e  value th a t w ere reg is te red  or recorded  w ithin the  25 ANEF 
contour.

W ithin the proposed site , no physical evidence of Phase 1 was loca ted  during the field 
survey. A erial photographs do show w hat appear to  be old crop m arks and possible traces  
of some outbuildings, but evidence of these  outbuildings is far from ce rta in . The s ite s  of 
the  mill, brew ery and dam are  lo ca ted  outside the  proposed s ite  and 25 ANEF contour.

As far as any physical evidence w ith h eritag e  significance orig inating in the mid to la te  
n in e teen th  cen tu ry  is concerned, the  only rem ains loca ted  w ere a slab shed near 
G ardiners Road and a woolshed in V icary's Winery on The N orthern  Road, both  of which 
are inside the  proposed s ite  (Figure 9.5.1). Some dams and fence lines may also date  
back to this period.

The prim ary  evidence of past developm ent on the  s ite  and w ithin the 25 ANEF contour 
re la te s  to  Phase 3, and dates from 1917 to  about 1940. The m ajority  of the sm all fibro 
and w eatherboard  co ttag es  and outbuildings and the  two churches d a te  from this tim e. 
T here are  also a few la rger p roperties  of this phase, in p articu la r V icary's Winery, 
vineyard and house, estab lished  in 1917.

Num erous com m ercial en terp rises  from Phase 4 are  s till in business on the  s ite  and 
within the  25 ANEF contour area , in p articu la r many b a tte ry  hen sheds and horse studs. 
T here are also many large houses, evidence of the developm ent during th is phase, but 
none is of p a rticu la r h eritag e  significance.

The landscape contained w ithin the proposed airpo rt s ite  and 25 ANEF contour has some 
cu ltu ra l value in te rm s of local im portance , as it illu s tra te s  the  econom ic and social
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developm ent of the loca lity . H owever, only one site  was determ ined  to  be of h e ritag e  
value — V icary 's W inery and associated  house, vineyard and outbuildings. This com plex is 
a good exam ple of early  tw e n tie th  cen tu ry  ru ra l, dom estic  and com m ercial developm ent, 
and the buildings have both a rch ite c tu ra l and industria l m erit. The com plex has some 
regional sign ificance too, as it exem plifies a p a rticu la r  industry  th a t was once im po rtan t 
to  the  lo ca lity  but has since been re lo ca ted .

The land w ithin the proposed site  has national h is to rica l value because of its  strong  
associations w ith a p re-em inen t early  colonial fam ily , one of whose m em bers — G regory 
Blaxland — was in the f irs t p a rty  to  cross the  Blue M ountains. The d epartu re  point for 
th is  jou rney  is in th is lo ca lity . T here is also some possibility  of finding archaeo log ical 
rem ains from  Phase 1, although the d istu rbance of the a rea  arising from  th e  continuing 
land use would m ake th is unlikely. H owever, should such a find be m ade, it would be of 
considerable sc ien tif ic  value for fu tu re  research  and of regional and na tional 
sign ificance.

9.5.4 Assessm ent of e ffe c ts  and safeguards

This discussion is confined to  the  e ffe c ts  of the  proposed acquisition  and of fu tu re  
a irpo rt developm ent a t the s ite . A ssessm ent of associated  e ffe c ts  arising from induced 
developm ent or from the  location  of new road or ra il access rou tes would requ ire  fu rth e r 
investiga tion  once the  locations for these  fac ilitie s  w ere determ ined .

The conclusions reached  as a resu lt of the  field  survey and docum entary  re sea rch  are  
th a t the m ajority  of the standing h isto rica l s tru c tu re s  are of only local im portance and 
of m inim al h e ritag e  value, and th a t sim ilar p a tte rn s  of developm ent could be expec ted  to  
be found outside the a rea . H ence, even though a irpo rt construction  would rem ove any 
ex tan t evidence of occupation during ea rlie r  periods, generally  it could not be considered 
a  sign ifican t im pact in h is to rica l te rm s. H owever, V icary's Winery is an exception , as it 
is a resource  of regional im portance . In addition th e re  is a possib ility  th a t som e 
archaeo log ical m a te ria l may be under the surface of the s ite ; if this da ted  from  Phase 1 
(the firs t half of the n in e teen th  century), i t  would be of national in te re s t and h e ritag e  
value.

If the proposed site  w ere acquired , the  D epartm en t of A viation would appoint a qualified  
archaeo log ist to  in vestiga te  and recom m end appropria te  conservation  m easures 
regard ing  V icary 's W inery. If any additional in form ation  concerning the  archaeo log ical 
sensitiv ity  of the s ite  cam e to  light prior to  the  com m encem ent of construction , the  
D epartm en t of A viation would review  the need to appoint a  qualified  archaeo log ist to 
m onitor the developm ent during ground d istu rbance, and to  re tr iev e  and reco rd  m a te ria l 
th a t m ight be revealed . During a irpo rt operation , the  D epartm en t of A viation would 
assess the possibility  of any adverse e ffe c ts  of a irc ra f t noise on any item s of h e ritag e  
significance th a t m ight have been subsequently iden tified  w ithin the  25 ANEF contour.

9.6 ECONOMIC EFFECTS

This section  assesses the  econom ic e ffe c ts  of acquisition  of the proposed s ite , and of 
fu tu re  construction  and operation  of an a irp o rt th e re . T here is also discussion of the 
likely  changes to  the social and econom ic ch a ra c te ris tic s  of the  region in which the 
proposed a irpo rt is loca ted . In the case of a irp o rt operation , the assessm ent re la te s  to  a 
w orst case of 13 m illion passenger m ovem ents per year and the maximum additional 
em ploym ent th a t could be expec ted  w ith th is level of a irpo rt operations. The e f fe c ts  a re  
considered a t th ree  spa tia l levels:

. th e  regional level (i.e. the Sydney Region);

. the  sub-regional level (i.e. the  econom ic sub-region around Badgerys C reek  defined 
for study purposes as com prising the c ities  of Liverpool and P enrith );
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. the  airpo rt locality  (i.e. the im m ediate  locality  of the s ite  defined for study 
purposes by re fe ren ce  to the boundaries of the  Census C ollection  D is tric t most 
closely corresponding to the s ite  boundary).

The boundaries of these areas are shown on F igure 9.6.1. Also shown on F igure 9.6.1 is 
the K ingsford-Sm ith econom ic sub-region, defined for study purposes as being the  sam e 
as the  D epartm en t of Environm ent and Planning's Botany Bay Sub-Region. This sub- 
region was used when analysing the econom ic e ffe c ts  of K ingsford-Sm ith A irport, the 
resu lts  of which were a guide to  the  assessm ent of the  possible e ffe c ts  of an airport a t 
Badgerys C reek.

9.6.1 The existing econom ic e ffe c ts  of Kingsford-Smith Airport

As a guide to the  possible scale and na tu re  of the  econom ic e ffe c ts  of a second Sydney 
a irp o rt, a deta iled  study of the em ploym ent ch a ra c te ris tic s  and econom ic e ffe c ts  of 
K ingsford-Sm ith A irport was undertaken.

The study involved two stages:

. The econom ic ac tiv itie s  d irec tly  re la ted  to the  operation  of the a irpo rt, or closely 
associated  w ith it, w ere iden tified  and m easured. The d irec tly  re la te d  ac tiv itie s  
w ere grouped in to  five categories: in terna tional airlines; dom estic airlines; general 
aviation; a irpo rt com m erce (com m ercial serv ices including fuel supply, secu rity , 
parking, re ta iling , car ren ta l, ca tering  and banking); and airpo rt adm in istration . The 
closely associated  ac tiv ities , which com prise ac tiv itie s  such as freigh t forw arding, 
accom m odation and tran sp o rt, w ere tre a te d  as a single group. The level of output 
and em ploym ent for each of these ca tegories  was e s tim ated  following deta iled  
surveys.

. The ind irect or flow-on e ffe c ts  of these  ac tiv itie s  w ere ca lcu la ted  on an industry 
sec to r basis using inpu t-ou tpu t tab les for the  Sydney Region and the K ingsford- 
Sm ith econom ic sub-region. These inpu t-ou tpu t tab les  se t out the  e s tim ated  to ta l 
dollar value of transac tions betw een  industry secto rs, from which m ultip liers w ere 
ca lcu la ted  for both the  Region and the sub-region.

Results

The resu lts  of this study in resp ect of em ploym ent are  sum m arized in Table 9.6.1. 
D irec t em ploym ent in the a irpo rt industry a t K ingsford-Sm ith A irport was es tim ated  to  
be about 12,900 people in 1983, w ith airport associated  em ploym ent e s tim ated  to  be 
about 1,400. Using the  m ultip liers, the flow -on em ploym ent in the  Sydney Region was 
e s tim ated  a t 14,200, of which 4,500 was es tim ated  to  occur in the sub-region. In to ta l, 
K ingsford-Sm ith A irport accounts for approxim ately  28,500 em ployees in the  Sydney 
Region, com prising 18,800 in the  sub-region and approxim ately  9,700 in the  rem ainder of 
the  Sydney Region.

Table 9-6.1 Summary of the employment e ffec ts  of Kingsford-Smith Airport

Em ploym ent Sydney K ingsford-Sm ith R est of Sydney
Region sub-region Region

In itia l e ffec t* 14,300 14,300 Nil

F low -on e ffe c t 14,200 4,500 9,700

T otal e ffe c t 28,500 18,800 9 ,700

D irec t em ploym ent plus airpo rt associated  em ploym ent.
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An im po rtan t finding from  the  study of K ingsford-Sm ith A irport was th a t the  
em ploym ent e ffe c ts  are  co n cen tra ted  in a re la tiv e ly  few industry  sec to rs  (Table 9.6.2). 
Some 47% of th e  em ploym ent e ffe c ts  on th e  sub-region are  in the  m anufacturing  sec to r 
(Sectors 4A to  4F), and a fu rth e r 24% are  in the trad e  sec to r  (Sector 7). Em ploym ent 
e ffe c ts  on the  tran sp o rt and com m unications, finance, building and construction , and 
public adm in istration  sec to rs  are com paratively  un im portan t. The im plications of this 
finding for a second Sydney airport sure th a t the scale  of its  em ploym ent e ffe c ts  on its  
sub-region will be largely  determ ined  by the  industria l s tru c tu re  of the  sub-region. 
Although it may be argued th a t the  developm ent of a second Sydney a irpo rt would lead 
suppliers to lo ca te  in its  v icin ity , th e  Industry  Incidence Survey (Planning Workshop 1978) 
undertaken  for the  M ajor A irport N eeds of Sydney Study suggests th a t th is is unlikely to  
occur, m ainly because of th e  sm all p roportion of the  to ta l revenue of suppliers th a t is 
a ttr ib u ta b le  to  airpo rt business. A sim ilar view was expressed by a num ber of airline 
purchasing o ffice rs  a t K ingsford-Sm ith A irport who ind icated  th a t suppliers are  o ften  
national suppliers se lec ted  through a com petitive  tendering  process.

Sectoral distribution of employment effects

Table 9.6.2 Sectoral distribution of flow-on employment e ffe c ts  of each segm ent of 
airport industry at Kingsford-Smith Airport — Sydney Region and 
Kingsford-Smith econom ic sub-region

S e c t o r

I n t e r n a t i o n a l
a i r l i n e s

D o m e s t i c
a i r l i n e s

A i r p o r t
c o m m e r c e

A i r p o r t
a s s o c i a t e d

A i r p o r t
a d m i n i s t r a t i o n

T o t a l  a i r p o r t  
a c t i v i t y

c l a s s i f i c a t i o n * *
S y d n e y
R e g i o n

(%)

S u b -
r e g i o n

(%)

S y d n e y
R e g i o n

(%)

S u b -
r e g i o n

(%)

S y d n e y
R e g i o n

(%)

S u b -
r e g i o n

(%)

S y d n e y
R e g i o n

(%)

S u b -
r e g i o n

(%)

S y d n e y
R e g i o n

(%)

S u b -
r e g i o n

(%)

S y d n e y
R e g i o n

(%)

S u b -
r e g i o n

(%)

1 A n i m a l  i n d u s t r i e s * * * * * * * * * * * *

z O t h e r  a g r i c u l t u r e * * * * * * * * * * * *

ZB F o r e s t r y ,  f i s h i n g * * * * * * * * * * * *

3 A C o a l  m i n i n g * * * ♦ * * * * * * * ♦

3 B O t h e r  m i n i n g * * * * * * * * * * * *

4 A F o o d  m a n u f a c t u r i n g 4 . 1 5 . 0 3 . 4 3 . 9 3 . 3 3 . Z 3 . Z 3 . 1 3 . 1 3 . 1 3 . 8 4 . 4

4 B W o o d ,  p a p e r  
m a n u f a c t u r i n g 3 . 1 3 . 1 3 . 0 3 . 3 6 . 6 9 . 8 5 . 8 9 . 2 3 . 8 5 . 4 3 . 4 4 . 2

4 C M a c h i n e r y ,  e q u i p m e n t 4 . 0 4 . Z 4 . 0 4 . 0 7 . 6 1 1 . Z 5 . 0 5 . 8 6 . 4 7 . 5 4 . 4 4 . 8

4 D M e t a l s ,  m e t a l  p r o j e c t s 1 . 9 Z . Z Z.O Z . Z 1 . 8 Z . 6 1 . 2 1 . 3 1 . 4 z . o 1 . 9 2 . 1

4 E N o n - m e t a l l i c  m i n e r a l s * * * * * * * * * * * *

4 F O t h e r  m a n u f a c t u r i n g 2 7 . 9 3 4 . 6 3 4 . 6 4 1 . 8 7 . 0 7 . 8 5 . 5 5 . 3 5 . 4 5 . 4 2 5 . 9 3 1 . 1
5 E l e c t r i c i t y ,  g a s 2 . 6 z . o Z . 6 1 . 9 3 . 7 3 . 0 3 . 4 3 . 2 1 2 . 7 1 5 . 7 3 . 6 3 . 6

6 B u i l d i n g ,  c o n s t r u c t i o n 1 . 3 * 1 . 4 1 . 0 1 . 9 1 . 6 1 . 7 1 . 2 2 . 5 3 . 5 1 . 5 l . Z
7 T r a d e 2 5 . 1 Z 3 . 9 2 1 . 9 2 1 . 4 Z 8 . 6 2 7 . 8 Z 6 . 1 2 3 . 3 2 6 . 0 2 5 . 8 2 4 . 6 2 3 . 9

8 T r a n s p o r t ,
c o m m u n i c a t i o n 4 . 0 3 . 7 4 . 0 3 . 6 6 . 7 7 . 6 1 7 . Z 2 4 . 6 5 . 7 6 . 3 4 . 9 5 . 4

9 F i n a n c e 1 0 . 7 5 . 0 1 0 . 1 4 . 6 1 5 . 3 7 . 4 1 5 . 4 9 . 1 1 7 . 4 9 . 7 1 1 . 5 5 . 8

10 P u b l i c  a d m i n i s t r a t i o n 1 . 3 * 1 . 2 ♦ 1 . 8 * 1 . 7 * 1 . 8 1 . 1 1 . 4 *

1 1 A C o m m u n i t y  s e r v i c e s 3 . 8 4 . 4 3 . 4 3 . 7 4 . 8 5 . 1 4 . 5 4 . 4 4 . 5 4 . 9 3 . 8 4 . 4

1 I B P e r s o n a l  s e r v i c e s 8 . 5 9 . 0 6 . 6 7 . 1 9 . 4 1 1 . 4 7 . 8 8 . 0 7 . 8 8 . 7 8 . 0 8 . 6

T o t a l 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0

*  L e s s  t h a n  1 % .
* *  B a s e d  o n  A u s t r a l i a n  S t a n d a r d  I n d u s t r i a l  C l a s s i f i c a t i o n .

Airport role

O ther findings from  the  K ingsford-Sm ith A irport study suggest th a t th e  flow-on 
em ploym ent e f fe c ts  per million dollars of output a t a second Sydney a irpo rt would in 
som e resp ec ts  be re la tiv e ly  insensitive to  the  a irpo rt's  function  (as d is tinc t from  its  level 
of operations). For exam ple, th e re  is com paratively  l i t t le  d ifference  a t K ingsford-Sm ith 
A irport betw een  the flow-on em ploym ent e ffe c ts  per million dollars of output of 
in te rn a tio n a l a irlines and those of dom estic a irlines (Table 9.6.2).

9.6.2 Existing social and econom ic characteristics

The econom ic and social c h a ra c te ris tic s  of Badgerys C reek  are predom inantly  those 
associa ted  w ith rapid population grow th in an a rea  not far beyond the  p resen t lim its  of 
Sydney's urban expansion.
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Table 9*6.3 p resen ts  key social ind icators for Badgerys C reek  derived from  the  1981 
Census. While on some social ind icato rs Badgerys C reek  was com parable to  th e  averages 
for the  Sydney Region, i t  had the following distinguishing fea tu res:

. only 42% of the 1981 residen ts had been there  in 1976 

. 34% of residen ts w ere aged under 15

. th e  1981 population was 64% higher than  the 1976 population.

Social characteristics

Table 9.6.3 Social indicators, 1981

Indicator Badgerys C reek Badgerys C reek  
sub-region

K ingsford-Sm ith
sub-region

Sydney
Region

P ercen tag e  of people in 
sam e dwelling as in 
1976 42 45 52 52

P ercen tag e  of people 
aged under 15 34 30 20 24

A verage no. of people 
per household 3 .6 3 .5 3 .0 3 .0

P ercen tag e  population 
grow th, (or decline) 
1976 to  1981 64 17 (7) 4

P ercen tag e  of people 
born overseas 27 24 34 26

P ercen tag e  of house
holds owning or 
purchasing home 72 67 67 67

Source: A ustralian  Bureau of S ta tis tic s , 1981 Census.

Economic characteristics

Table 9*6.4 p resen ts  key econom ic ind icato rs for Badgerys C reek  derived from  the  1981 
Census. These ind ica te  im portan t d ifferences in the local econom y com pared w ith those 
of the K ingsford-Sm ith sub-region and the Sydney Region. These econom ic d ifferences, 
which w ere m ainly re la te d  to  the area 's  d is tinctive  social fea tu res , w ere as follows:

. the  overall p a rtic ip a tio n  ra te  (the num ber of em ployed plus unem ployed expressed as 
a p e rcen tag e  of the  population aged 15 and over) was com paratively  high;

. th e  unem ploym ent ra te  was com paratively  high in the sub-region as a whole but low 
in Badgerys C reek  itse lf;

. th e  proportion of the  labour force working locally  (i.e. w ithin the sam e local 
governm ent a rea  as th e ir place of residence) was com paratively  high, although th is 
p a rtly  re f le c ts  the  geographic ex ten t of the c ities  of Liverpool and Penrith ;

. local jobs tended  to be held by local residen ts to  an above average ex ten t;
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. ag ricu ltu re  was the  m ajor econom ic ac tiv ity  in te rm s of em ploym ent;

. a t the sub-regional level, m anufacturing  em ploym ent was p roportionate ly  more 
im portan t than in the  Sydney Region as a whole, but less than in the  K ingsford- 
Sm ith sub-region;

. em ploym ent in com m unity serv ices and en te rta in m en t was p roportionate ly  less 
im portan t them in the  Sydney Region and K ingsford-Sm ith sub-region.

Table 9-6.4 Economic indicators, 1981*

Indicator Badgerys 
C reek* *

Badgerys C reek 
sub-region

K ingsford-Sm ith
sub-region

Sydney
Region

P a rtic ip a tio n  ra te  (%) 70 .4 66.0 62.1 62.3

U nem ploym ent ra te  (%) 3 .6 6 .6 4 .5 4 .9

R atio  of labour force 
to  em ploym ent n .a . 1:0.74 1:0.71 1:1

P roportion  of labour 
fo rce  em ployed 
locally  (%)+ 44 39 29 31

R esidents em ployed 
locally , as a 
proportion  of to ta l 
local em ploym ent (%) n .a . 53 41 31

Em ploym ent in 
ag ricu ltu re  (% of to ta l 
em ploym ent) 42 2 <1 1

Em ploym ent in 
m anufacturing  (% of 
to ta l  em ploym ent) 25 27 32 23

Em ploym ent in trade  
(% of to ta l 
em ploym ent) 9 21 21 20

The indicators are ca lcu la ted  d irec t from  d a ta  in 1981 Census tab les, w ithout any 
ad justm ents for such fac to rs  as underenum eration , absence on Census n ight, and 
responses not given.

* * A part from the  p artic ip a tio n  and unem ploym ent ra te s , the  Badgerys C reek  figures 
re la te  to the Badgerys C reek  journey to work zone, which covers a la rger a rea  than 
th e  Census C o llection  D is tric t.

+ W ithin the  sam e local governm ent area .

n .a . Not applicable.

Source: A ustralian  Bureau of S ta tis tic s , 1981 Census.

If these d ifferences w ere to persis t into the  fu tu re , they would influence the 
em ploym ent and o ther econom ic e ffe c ts  of a irpo rt operations a t Badgerys C reek. For 
exam ple, the  lesser im portance of m anufacturing  in the  Badgerys C reek  sub-region when 
com pared w ith the K ingsford-Sm ith sub-region would resu lt in lower m ultip lier e ffe c ts  
them those of K ingsford-Sm ith A irport.
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The em ploym ent opportun ities w ithin the  local a rea  are re la tiv e ly  lim ited . The m ajor 
opportun ities are in the  ag ricu ltu ra l sec to r, p a rticu la rly  chicken farm ing, and a t the 
nearby  com m unication cen tres . Service industries in the locality  are re s tr ic te d  to  some 
minor re ta ilin g  ac tiv itie s . The con trac tions in the  regional labour m arke t since 1981 
would suggest th a t unem ploym ent in the sub-region is likely to  have increased  m arkedly 
from  th e  1981 figure of 6.6%. The June 1984 unem ploym ent ra te s  for the  Liverpool and 
P en rith  local governm ent areas are  13.3% and 11.1% respectively , in com parison w ith 
th e  Sydney es tim a te  of 11.0%.

The m ajor trend  in em ploym ent in the a rea  since 1976 has been a reduction  in the 
p e rcen tag e  of th e  labour fo rce involved in ag ricu ltu re . The 1976 figure of 28.9% 
probably re f le c te d  the  m ore ru ral n a tu re  of the a rea  a t th a t tim e, which has since 
a lte red  w ith the  increase  in hobby farm s and o ther land uses.

9.6.3 Future social and econom ic characteristics without airport development

The Badgerys C reek  econom ic sub-region would have undergone substan tia l changes by 
th e  tim e an a irpo rt a t Badgerys C reek  becam e fully operational. By 2001, the  1981 
population is fo recas t by th e  D epartm en t of Environm ent and Planning to  have increased  
by 82% in the C ity  of P en rith  (from 110,500 to  201,000) and by 54% in th e  C ity  of 
Liverpool (from 94,200 to  145,000). The areas of urban ization  in the  sh o rt-te rm  are 
m ostly  lo ca ted  on the  urban fringes closest to  the proposed site . In the  medium and 
longer te rm  (to beyond 2001), rapid population grow th could take  p lace in some or all of 
the p o ten tia l a reas iden tified  by the  D epartm en t of Environm ent and Planning for urban 
developm ent (Bringelly, C ecil Park , Londonderry, M arsden Park , Rouse Hill, R iverstone 
and Schofields). H owever, of these areas, only C ecil P ark  and Bringelly are  close to  the 
proposed site .

While the  scale  of population increase  m akes it d ifficu lt to p red ic t fu tu re  social 
ch a ra c te ris tic s , th ree  changes seem  likely:

. it is probable th a t local em ploym ent will grow at le ast as fast as the  population and, 
while it will not reach  th e  level in the  K ingsford-Sm ith sub-region, it  will increase  
th e  p rospects of sign ificant m ultip lier e ffe c ts  in the  sub-region as com pared w ith 
the  s itua tion  a t p resen t;

. even w ithout the  a irp o rt, Badgerys C reek  will lose some of its  rem aining ru ra l 
c h a ra c te ris tic s ;

. the  continued rapid population increase  will help m ain tain  som e of the social 
ch a ra c te ris tic s  associa ted  w ith rapid population grow th, although the  age s tru c tu re  
will becom e closer to  the  average for the  Sydney Region as the  existing residen ts  
age, and the  labour fo rce p artic ip a tio n  ra te s  can be expected  to s tay  high.

9.6.4 E ffects at acquisition stage

The social and financial consequences of acquisition for the  residen ts  of the  s ite  are 
discussed in Section 9.1. H owever, in addition to  those im m ediate  e ffe c ts  th e re  is a 
range of possible econom ic e ffe c ts  of acquisition on the  sub-region to  be considered.

E ffects  o f compensation payments

A p ro jec t involving ex tensive land purchase can som etim es have sign ifican t e ffe c ts  on a 
sub-reg ion  through funds paid to  existing land owners for the  purchase of land. H owever, 
as land purchases per se co n stitu te  a tran sfe r  tran sac tio n  ra th e r  than  an econom ic 
tran sac tio n , they  co n trib u te  to the  local econom y only if vendors re invest th e ir  sale 
proceeds in p roductive processes in the sub-reg ion . T here is no reason  to  think th a t this 
would occur to  any sign ifican t ex ten t, and th e re fo re  it is presum ed th a t the econom ic 
e f fe c t of land purchase on the  sub-region would be insignificant.
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Displacem ent of existing economic activity

P rio r to a irpo rt construction , it is possible th a t the land acquired by the  Com m onw ealth 
m ight be used for econom ic ac tiv itie s  th a t are  less productive than those for which the  
land is p resen tly  being used. Any such loss of production would have negative  regional 
flow-on e ffe c ts  in th e  local region and in the Sydney Region as a whole. While the 
ex ten t of these  flow -on e ffe c ts  on an absolute basis is not known, it is likely to  be only 
very sm all or even non-ex isten t given the  Com m onw ealth 's proposals for m anagem ent of 
the  land following acquisition (Section 9.1).

E ffect on land prices

The acquisition  of 1,770 ha could a ffe c t the local land m arket by increasing the dem and 
for sim ilar p ro p erties . H owever, th is possibility  would be reduced by the  D epartm en t of 
A viation 's in ten tion  to  lease back acquired p roperties  to  those owners who wished to 
continue under such an arrangem ent. Even if dem and for sim ilar p roperties  w ere to 
increase , it would only be one of many fac to rs  a ffec tin g  the p roperty  m arket in the sub- 
region and the e ffe c t would thus no t be sign ificant.

Expenditures associated with land acquisition

It is an tic ip a ted  th a t any expenditure associated  with the land acquisition process, such 
as for surveying and legal fees, would be inconsequential in te rm s of econom ic e ffe c ts  on 
th e  sub-region.

E ffects  on council income from rates

P rio r to a irpo rt developm ent, acquired p roperties  would be leased back to  the p resen t 
owners or, where this was not required , leased by public tender (Section 9.1). In e ith e r 
c ircum stance, the  Com m onw ealth would make ex g ra tia  paym ents to the shire in lieu of 
ra te s .

9.6.5 E ffects at construction stage

C onstruction  of an airpo rt a t Badgerys C reek  a t the level of developm ent described in 
the prelim inary  m aster plan would have significant econom ic e ffe c ts  on th e  locality , the 
sub-reg ion , and the  Sydney Region.

Displacem ent of existing econom ic activ ity

C onstruction  would m ean the d isplacem ent of the existing econom ic (predom inantly 
agricu ltura l) a c tiv itie s  on the  s ite , which would be accom panied by negative flow-on 
e ffe c ts  in the sub-reg ion . These e ffe c ts  are assessed in Section 9-7.

Estim ating the direct econom ic e ffe c ts

On the  basis of d a ta  from  recen tly  constructed  airports, it is e s tim ated  th a t a irpo rt 
construction  a t Badgerys C reek  would require  approxim ately  7,000 person-years of work, 
w ith the construction  w orkforce in the peak year reaching about 1,600 people.

Estimating the econom ic multiplier e ffe c ts

Since it is not p rac ticab le  to co nstruc t inpu t-ou tpu t tab les for the fu tu re  econom y of the 
Badgerys C reek  econom ic sub-region a t a construction  d a te  not ye t determ ined , it is 
d ifficu lt to  specify accu ra te ly  the  em ploym ent flow-on or m ultip lier e ffe c ts  on the sub- 
region of a irpo rt construction . N evertheless, using the m ultip lier for the building and 
construction  sec to r of the K ingsford-Sm ith sub-region, it is possible to p ostu la te  a range 
of em ploym ent m ultip liers for a irpo rt construction  (Table 9.6.5). This range of 
m ultip liers was defined as follows:
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. medium m ultipliers: discounting by 30% the  K ingsford-Sm ith first-round  e ffe c ts
(direct purchases from  o ther industria l sectors) and industria l support e ffe c ts  
(fu rther industria l flow -on e ffe c ts  triggered  by the purchases in the  firs t round), in 
order to  re f le c t the sim pler econom ic s tru c tu re  of th e  Badgerys C reek  sub-region; 
and discounting the  consum ption induced flow-ons by 20% to  re f le c t the  higher 
leakages of expenditure from the sub-region for the  Badgerys C reek  case;

. low m ultipliers: as for medium m ultip liers, bu t discounting by 50% and 40%
respectively .

Table 9.6.5 Construction sector employment multipliers

. high m u ltip lie rs : a c c e p tin g  w ithou t a l te ra t io n  th e  K in g sfo rd -S m ith  su b -reg io n
m u ltip lie rs ;

No. of em ployees per thousand
dollars of construction  output

E ffec t*
K ingsford-Sm ith Badgerys C reek  sub-region

sub-region High Medium Low

Initia l 0.018 0.018 0.018 0.018
F irs t round 0.006 0.006 0.004 0.003
Industrial support 0.002 0.002 0.001 0.001
Consum ption induced 0.006 0.006 0.005 0.003

T otal e ffe c ts* * 0.031 0.031 0.028 0.025
T otal e ffe c ts  divided by

in itia l e ffe c t* *
(= m ultiplier) 1.71 1.71 1.53 1.39

* The in itia l e ffe c t is the  in itia l stim ulus (i.e. the  construction  activ ity ) , the  e f fe c t of 
which is being m easured. The first-round  e ffe c t re fe rs  to  the  d irec t purchases from 
o th e r sec to rs  to  produce the  construction  output. The industria l support e ffe c t 
re fe rs  to  th e  fu rth e r industria l flow-on e ffe c ts  triggered  by th e  purchases in the  
firs t round. The consum ption-induced e ffe c ts  stem  from  th e  spending of household 
incom e rece ived  as paym ents for labour used in producing the  additional ou tput.

* * Because of rounding, these  num bers do not check p recise ly  w ith num bers above.

Applying these  m ultip liers to  the  Badgerys C reek  sub-region ind icates th a t the peak year 
em ploym ent of 1,600 would g enera te  em ploym ent flow -ons in the  sub-region of betw een  
about 600 and 1,100 jobs.<£^

An em ploym ent flow-on in the Sydney Region of about 1,800 jobs was ca lcu la ted  by 
applying th e  Sydney Region building and construction  m ultip lier from th e  Sydney Region 
inpu t-ou tpu t tab le  (Jensen e t al. 1985) to the  es tim ated  peak year construction  
w orkforce. This figure of 1,800 jobs for the  Sydney Region includes the  600 to  1,100 jobs 
in the  sub-region.

9.6.6 E ffects  at operational stage  

D irect employment

The m aximum d irec t em ploym ent levels th a t could be associa ted  w ith a second Sydney 
a irp o rt operating  a t a level of 13 m illion passengers per year w ere e s tim a ted  by
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re fe ren c e  to the p resen t num bers of em ployees per m illion passengers and per thousand 
a irc ra f t  m ovem ents a t A ustralian  airpo rts  (Table 9.6.6) and assum ptions as to the 
maximum likely ra tio s  of em ploym ent to  tra f f ic  in th e  fu tu re . The resu lt of this 
exerc ise  was an es tim ated  maximum d irec t em ploym ent of 10,500.

Table 9-6.6 Ratios of em ployees to air traffic at three Australian airports, 1983

A irport R atio
A irport

sec to r K ingsford-Sm ith Tullam arine Brisbane*

In te rn a tio n a l airlines Em ployees per 
m illion passengers

3,393 563 285

D om estic airlines Em ployees per 
m illion passengers

472 1,113 665

A irport com m erce Em ployees per 
m illion passengers

95 113 133

A irport
adm in istra tion

Em ployees per 
million passengers

185 249 198

Em ployees per 
thousand a irc ra f t 
m ovem ents* *

15.8 20.1 16.0

G eneral av iation Em ployees per 
thousand a irc ra f t 
m ovem ents

1.9 n .a 2.3

* 1981 d a ta .

** Excluding com m uter and general av iation  a irc ra f t m ovem ents, 

n .a . N ot applicable.

Source: D epartm en t of A viation s ta tis tic s  and surveys.

The em ploym ent ra tio s  used and th e ir derivations from  Table 9.6.6 w ere as follows:

. Airlines: A maximum ra tio  of 540 em ployees per million passengers was assum ed.
A lthough th e re  a re  norm ally m ore in te rn a tio n a l airline em ployees per m illion 
passengers than dom estic a irline em ployees, a single ra tio  had to be assum ed 
because the  balance betw een  dom estic and in tern a tio n a l tra f f ic  a t a second Sydney 
a irpo rt is not known a t this s tage . Also, in the case of bo th  dom estic and 
in te rn a tio n a l a irlines, the  num ber of em ployees per m illion passengers is strongly 
influenced by th e  location  of m ajor airlines' headquarters  and m ain tenance bases.

Thus the  high num ber of in terna tional airline em ployees per million passengers a t 
K ingsford-Sm ith A irport is a consequence of the airpo rt being the  location  of the 
h eadquarters  of Q antas, as well as of m ost of its  m ain tenance ac tiv ity , its  
A ustralian  F ligh t C atering  C en tre , and the home base of most of its  flight and cabin 
s ta f f . S im ilarly, the  high num ber of dom estic  airline em ployees per million 
passengers a t T ullam arine re f le c ts  the  location  th e re  of the headquarters  of the  two 
m ajor dom estic a irlines, as w ell as of m ost of th e ir m ain tenance ac tiv itie s  and hom e 
bases for fligh t and cabin s ta ff .
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It was considered possible th a t a second Sydney a irpo rt could be the base for a m ajor 
dom estic  or in te rn a tio n a l a irline. The fu tu re  num ber of em ployees per million 
passengers would also depend on the ex ten t to  which p roductiv ity  im provem ents had 
been achieved in the  airline industry by the  tim e the  a irpo rt reached  its  maximum 
tra f f ic  level. The ra tio  of 540 airline em ployees per m illion passengers cam thus be 
taken  as rep resen ting  e ith e r of tw o possible situations:

no im provem ent in airline p roductiv ity  and lim ited  m ain tenance ac tiv ity ;

sign ifican t im provem ent in p roductiv ity  but a high level of m ain tenance 
ac tiv ity .

. Airport commerce: A ra tio  of 60 em ployees in airpo rt com m ercial a c tiv itie s  per
m illion passengers was assum ed. This is less than  the ra tio s  a t K ingsford-Sm ith, 
T ullam arine and B risbane a irpo rts  to allow for some econom ies of scale for a la rg e r 
a irp o rt. Econom ies of scale  largely  explain the  low er K ingsford-Sm ith A irport ra tio . 
In es tim ating  the  maximum likely em ploym ent, i t  was considered th a t no allow ance 
should be m ade for fu tu re  econom ies of scale or econom ies through im proved layout 
of fac ilitie s , as p resen t ra tio s  for a irpo rt com m erce are  less likely to  change than 
those in o ther airline industry  sec to rs . This is because the n a tu re  of the  ac tiv itie s  in 
th is sec to r, especially  the  ca te rin g  and re ta il  ac tiv itie s , lim its the  possib ilities of 
s ign ifican t p roductiv ity  im provem ents, particu la rly  given the m arked p roductiv ity  
changes already  achieved in these ac tiv itie s  over the la st tw enty  years. Also, any 
move to  'no-frills ' flights is likely to lead to  increased  re ta il  and ca te rin g  fac ilitie s  
a t  the te rm inal as passengers su b stitu te  p re -d ep artu re  purchases for goods such as 
food and m agazines previously provided in -fligh t. Thus, the e ffe c ts  on em ploym ent 
of p roductiv ity  im provem ents would be o ffse t by the e f fe c t of g re a te r  sales.

. Airport administration: A ra tio  of 180 em ployees per million passengers in a irpo rt
adm in istra tion  was assum ed.

. General aviation: A ra tio  of 4 em ployees per thousand a irc ra f t m ovem ents was
assum ed for genera l av ia tion . This is m ore than a t K ingsford-Sm ith A irport, but 
Table 9*6.5 does not include d a ta  for Bankstown, by far the m ost im portan t general 
av iation  a irpo rt in th e  Sydney R egion, which has an e s tim a ted  7.6 em ployees per 
thousand a irc ra f t m ovem ents. The m ore im portan t the  general av ia tion  a irp o rt, the  
higher the em ploym ent ra tio  is likely  to  be. Com pared w ith  K ingsford-Sm ith 
A irport, a  second Sydney a irp o rt would both  have m ore tra ff ic  (under the  w orst case 
assum ptions) and be w ithout the physical constra in ts  on accom m odating  ground 
fac ilitie s  for general av iation .

Airport associated employment

A irport associa ted  em ploym ent is em ploym ent th a t is d irec tly  re la te d  to the  operation  of 
the  a irp o rt, and requ ired  to  be in close proxim ity  to  i t  but not necessarily  on s ite . It 
includes those people em ployed in ca r ren ta l firm s, passenger tran sp o rt and 
accom m odation, and the  air fre igh t industry . In the  case of K ingsford-Sm ith A irport, it 
was es tim ated  th a t 1,400 people are em ployed in the  a irpo rt associa ted  sec to r, w ith 900 
of this to ta l being em ployed in the  air fre igh t and custom s c lea ran ce  industry .

H owever, it would seem unlikely th a t a irpo rt associated  em ploym ent would reach  this 
level a t a second a irp o rt. This is because , although it is d ifficu lt to  gauge the  m agnitude 
of em ploym ent in the  fre ig h t sec to r, especially  given the dependence of the industry  on 
A ustralian  C ustom s Service regula tions, it seem s unlikely th a t fre igh t fo rw arders and 
custom s agen ts would dup licate  th e ir operations a t a second a irp o rt. The m ore likely 
outcom e would involve e ith e r  some minor warehousing operations a t a  second a irp o rt or 
th e  tran sfe r  of fre ig h t d irec tly  from the  a irc ra f t for bulk rem oval to  a cen tra l processing 
point elsew here.
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Thus, it is assum ed th a t a irpo rt associated  em ploym ent would to ta l betw een  500 and 
900 people.

A irport induced em ploym ent

A irport induced em ploym ent is em ploym ent in firm s a t tra c te d  to  an a rea  by the  presence 
of an a irp o rt, bu t not necessarily  connected  w ith it .  A lthough it has been suggested th a t 
a irp o rts  a t t r a c t  substan tia l am ounts of industry  to  the surrounding area , the  li t t le  
em pirica l evidence th a t is availab le suggests th a t these  e f fe c ts  have been g rea tly  
exaggera ted  (Fordham 1970; H oare 1979)- This evidence, to g e th er w ith the
d ece n tra lized  location  a t Badgerys C reek, suggest th a t it is unlikely th a t any significant 
a irpo rt induced em ploym ent would occur. Thus a maximum induced em ploym ent level of 
100 people is assum ed.

M ultip lier e f fe c ts

The m ultip lier or flow -on em ploym ent e ffe c ts  of a second airpo rt are the im pacts 
resu lting  from expenditure by those firm s included in the d irec t and a irp o rt associa ted  
em ploym ent secto rs  and from  the  expenditure by the  em ployees in these  sec to rs . A 
s ta rtin g  point for the m ultip lier e s tim a tes  for a second a irpo rt are the e s tim a tes  of the  
m ultip lier for the  K ingsford-Sm ith sub-region outlined in Section 9.6.1. H owever, this 
m ultip lier value will ov erestim ate  the second a irpo rt m ultip liers for two reasons.

F irs t, unlike the  Badgerys C reek  area , the  K ingsford-Sm ith sub-region has a large and 
highly developed m anufacturing  base.

Second, th e  K ingsford-Sm ith sub-region m ultip lier will o v e restim ate  the proposed airport 
flow -on e ffe c ts  because the  consum ption induced flow -ons (i.e. the  flow -ons associa ted  
w ith the expenditure  of em ployees) will be sm aller in the  case of a second Sydney 
a irp o rt. This is because th e re  would be a g re a te r  leakage of wage and salary  paym ents 
out of the  Badgerys C reek  sub-region and a g rea te r  propensity  to  im port goods and 
serv ices into the sub-region. It is no t possible to  specify accu ra te ly  the  m ultip liers for a 
second a irpo rt w ithout an inpu t-ou tpu t tab le  for the  sub-region, but an e s tim a te  can be 
made by discounting the  com ponents of the K ingsford-Sm ith A irport m ultip liers.

Applying the K ingsford-Sm ith sub-region m ultip liers to the maximum d irec t em ploym ent 
e s tim a te s  w ithout m odification  would give es tim a tes  of flow-on em ploym ent th a t are 
unlikely to  be reached . H owever, for the  purposes of arriv ing a t a maximum es tim a te , 
th e  K ingsford-Sm ith m ultip liers w ere discounted only to  re f le c t the  absence of an oil 
re fin e ry  in the  Badgerys C reek  sub-region. Under this assum ption, the  maximum flow-on 
em ploym ent in the sub-region would be approxim ately  2,300.

Assuming th a t the  Sydney Region flow -on m ultip lier for the  proposed airpo rt was 
id en tica l to  the  K ingsford-Sm ith A irport case, the flow-on em ploym ent for the  Sydney 
Region resu lting  from  the  operation  of a second a irpo rt a t full capacity  would be about
10,500.

E ffects  on rates

> £ £ 3 -  + / '  01

As the  C om m onw ealth G overnm ent does not norm ally pay ra te s  to  local councils on 
C om m onw ealth land used for a irpo rts , the  C ity  of L iverpool would su ffer a loss of ra te  
incom e. In 1982, ra te s  levied accounted  for 61% of the  C ity 's incom e. H ow ever, as 
a irpo rt developm ent would reduce the  num ber of ra te ab le  p roperties  in the c ity  by less 
than  1%, the  loss to  the C ity  would be very sm all. As against the loss of ra te  incom e in 
re sp ec t of existing p ro p erties  and uses, the city  of Liverpool would gain through the 
ex g ra tia  paym ents th a t the Com m onw ealth norm ally m akes in lieu of ra te s  for those 
sections of land w ithin the a irpo rt th a t are  revenue earning, e.g . concessionaire 
operations, a irline fac ilitie s , leased  car parks, and o ther fac ilitie s  leased  to com m ercial 
o p era to rs. The C ity  would also gain ra te  incom e from  p roperty  developm ent resu lting  
from  m ultip lier e ffe c ts  w ithin the  C ity.
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9.7 AGRICULTURE

This sec tion  describes th e  na tu re  and ex ten t of ag ricu ltu ra l a c tiv itie s  now being 
undertaken  w ithin the  proposed Badgerys C reek  site  and the 25 ANEF contour. D a ta  
w ere co llec ted  by visiting farm s in the a rea  and by speaking w ith th e ir  owners or 
m anagers; in form ation  was also provided by personnel from the NSW D epartm en t of 
A gricu ltu re , the  Soil C onservation Service, the  Moss Vale P as tu re s  P ro te c tio n  Board, the  
NSW D airy C orporation  and the A ustralian  Bureau of S ta tis tic s . In addition, use was 
made of rece n t ae ria l colour photographs of the area .

9.7.1 Description of the existing environment

The to ta l a rea  of the  proposed a irpo rt s ite  is es tim a ted  to  be 1,770 ha. Of th is, 
approxim ately  1,405 ha are used for ag ricu ltu ra l a c tiv itie s , w ith the rem ainder being 
used for non-agricu ltu ra l purposes, m ainly housing and roads. The add itional a rea  outside 
the  proposed site  but w ithin the 25 ANEF contour is e s tim ated  to  com prise 2,553 ha, 
1,898 ha of which are  used for ag ricu ltu ra l purposes, while the rem ainder consists of 
rocky outcrops, tim bered  areas, w ater sto rages or land used for housing and roads.

The principal ag ricu ltu ra l a c tiv itie s  in te rm s of land use in the a rea  are  b eef c a t t le  
grazing , dairying, horse ag istm en t, thoroughbred horse spelling and the train ing  and 
spelling of tro ttin g  horses. O ther ag ricu ltu ra l a c tiv itie s  include in tensive livestock  
industries such as the  raising of pigs and poultry  (broilers and layers), and in tensive 
cropping industries such as vegetab le  growing (particu larly  tom atoes) and nurseries. P a r t 
of a CSIRO research  s ta tio n  as well as p a rt of the  U niversity  of Sydney's M cG arvie Sm ith 
F arm , both of which a re  lo ca ted  on E lizabe th  D rive, are w ithin the  25 ANEF contour.

In te rm s of gross value of production, thoroughbred horse spelling, egg production and 
the train ing  and spelling of tro ttin g  horses are the principal a c tiv itie s . D airying and 
thoroughbred horse spelling are the principal ag ricu ltu ra l a c tiv itie s  in te rm s of ne t value 
of production.

Rural land capability

Both the Soil C onservation  Service and the  D epartm en t of A gricu ltu re  have adopted 
system s for classifying land according to  its  su itab ility  for ag ricu ltu ra l use.

The Soil C onservation  Service has developed a standard  e igh t-c lass  ru ra l land capab ility  
c lassifica tion  system  which ranks the  p o ten tia l safe  use of land for genera l ru ra l 
purposes. This c lassifica tion  system , which is se t out in Table 9.7.1, consists of a 
h ie ra rch ica l sequence based on the type and in tensity  of land m anagem ent p rac tice s  
necessary  to  p reven t soil erosion and m ain tain  the  p roductiv ity  of the  land.

The D epartm en t of A gricu lture uses a five-c lass system , se t out in Table 9.7.2, which 
ranks land according to  a num ber of fac to rs . These include the general p roductive 
cap ac ity  of the land, as well as th e  e ffe c ts  of c lim ate , topography and soil 
c h a ra c te ris tic s  in lim iting the su itab ility  of land for ag ricu ltu ra l use.

Most of the  land w ithin the  proposed site  and within the 25 ANEF contour occurs in 
association  w ith soils derived from  the  W ianam atta  Shale. Table 9.7.3 shows the ru ra l 
land capability  of these  areas as c lassified  by both  the Soil C onservation Service and the  
D epartm en t of A gricu ltu re .

Most of the land, about 80%, falls w ithin C lasses II and HI of the Soil C onservation 
Service 's c lassifica tion  system  and w ithin C lass 3 of the D epartm en t of A gricu ltu re 's  
c lass ifica tion  system . This is a  re flec tio n  of the  p o ten tia l use of the land and its  cu rren t 
or p o te n tia l ag ricu ltu ra l p roductiv ity . About 79% of the  land w ithin th e  s ite  is cu rren tly  
used for ag ricu ltu re , and about 74% of th e  land w ithin the  25 ANEF contour but outside 
the proposed s ite . F igure 9.7.1 shows the ru ra l land classifica tions as they  re la te  to  the  
proposed a irpo rt s ite  and the  a rea  w ithin the  25 ANEF contour.
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BADGERYS CREEK

T able 9.7.1 R ural land capab ility  c lassifica tion  (Soil C onservation Service)

L a n d  c l a s s i f i c a t i o n  a n d  s o i l  c o n s e r v a t i o n  p r a c t i c e s I n t e r p r e t a t i o n s  a n d  i m p l i c a t i o n s

S u i t a b l e  f o r  r e g u l a r  c u l t i v a t i o n

N o  s p e c i a l  s o i l  c o n s e r v a t i o n  w o r k s  o r  p r a c t i c e s . L a n d  s u i t a b l e  f o r  a  w id e  v a r i e t y  o f  u s e s .  W h e re  s o i l s  a r e  f e r t i l e ,  t h i s  
l a n d  h a s  t h e  h i g h e s t  p o t e n t i a l  f o r  a g r i c u l t u r e ,  a n d  m a y  b e  c u l t i v a t e d  
f o r  v e g e t a b l e  a n d  f r u i t  p r o d u c t i o n ,  c e r e a l  a n d  o t h e r  g r a i n  c r o p s ,  
e n e r g y  c r o p s ,  f o d d e r  a n d  f o r a g e  c r o p s ,  a n d  s u g a r  c a n e  in  s p e c i f i c  
a r e a s .  I n c l u d e s  'p r i m e  a g r i c u l t u r a l  l a n d '.

n S o i l  c o n s e r v a t i o n  p r a c t i c e s  s u c h  a s  s t r i p  c r o p p i n g ,  
c o n s e r v a t i o n  t i l l a g e  a n d  a d e q u a t e  c r o p  r o t a t i o n .

U s u a l ly  g e n t l y  s lo p in g  l a n d  s u i t a b l e  f o r  a  w id e  v a r i e t y  o f  a g r i c u l t u r a l  
u s e s .  H a s  a  h ig h  p o t e n t i a l  f o r  p r o d u c t i o n  o f  c r o p s  o n  f e r t i l e  s o i l s  
s i m i l a r  t o  C l a s s  I  b u t  i n c r e a s i n g  l i m i t a t i o n s  t o  p r o d u c t i o n  d u e  t o  s i t e  
c o n d i t i o n s .  I n c l u d e s  'p r i m e  a g r i c u l t u r a l  l a n d '.

m S t r u c t u r a l  s o i l  c o n s e r v a t i o n  w o r k s  s u c h  a s  g r a d e d  b a n k s ,  
w a t e r w a y s  a n d  d i v e r s io n  b a n k s ,  t o g e t h e r  w i t h  s o i l  
c o n s e r v a t i o n  p r a c t i c e s  s u c h  a s  c o n s e r v a t i o n  t i l l a g e  a n d  
a d e q u a t e  c r o p  r o t a t i o n .

S lo p in g  l a n d  s u i t a b l e  f o r  c r o p p i n g  o n  a  r o t a t i o n a l  b a s i s .  G e n e r a l l y  
u s e d  f o r  t h e  p r o d u c t i o n  o f  t h e  s a m e  t y p e  o f  c r o p s  a s  l i s t e d  f o r  
C l a s s  I ,  a l t h o u g h  p r o d u c t i v i t y  w i l l  v a r y  d e p e n d in g  u p o n  s o i l  f e r t i l i t y .  
I n d iv i d u a l  y i e l d s  m a y  b e  t h e  s a m e  a s  f o r  C l a s s e s  I  a n d  D , b u t  
i n c r e a s i n g  r e s t r i c t i o n s  d u e  t o  t h e  e r o s i o n  h a z a r d  w i l l  r e d u c e  t h e  t o t a l  
y i e l d  o v e r  t i m e .  S o i l  e r o s i o n  p r o b le m s  a r e  o f t e n  s e v e r e .  G e n e r a l l y  
f a i r  t o  g o o d  a g r i c u l t u r a l  l a n d .

S u i t a b l e  f o r  g r a z i n g

O c c a s i o n a l  c u l t i v a t i o n

IV S o i l  c o n s e r v a t i o n  p r a c t i c e s  s u c h  a s  p a s t u r e  i m p r o v e m e n t ,  
s t o c k  c o n t r o l ,  a p p l i c a t i o n  o f  f e r t i l i z e r  a n d  m in i m a l  
c u l t i v a t i o n  f o r  t h e  e s t a b l i s h m e n t  o r  r e - e s t a b l i s h m e n t  o f  
p e r m a n e n t  p a s t u r e .

L a n d  n o t  s u i t a b l e  f o r  c u l t i v a t i o n  o n  a  r e g u l a r  b a s i s  o w in g  to  
l i m i t a t i o n s  o f  s l o p e ,  g r a d i e n t ,  s o i l  e r o s i o n ,  s h a l l o w n e s s  o r  r o c k i n e s s ,  
c l i m a t e ,  o r  a  c o m b i n a t i o n  o f  t h e s e  f a c t o r s .  C o m p r i s e s  t h e  b e t t e r  
c l a s s e s  o f  g r a z i n g  l a n d  o f  t h e  S t a t e  a n d  c a n  b e  c u l t i v a t e d  f o r  a n  
o c c a s i o n a l  c r o p ,  p a r t i c u l a r l y  a  f o d d e r  c r o p  o r  f o r  p a s t u r e  r e n e w a l .  
N o t  s u i t e d  t o  t h e  r a n g e  o f  a g r i c u l t u r a l  u s e s  l i s t e d  f o r  C l a s s e s  I  t o  HI. 
I f  u s e d  f o r  h o b b y  f a r m s ,  a d e q u a t e  p r o v i s i o n  s h o u ld  b e  m a d e  f o r  w a t e r  
s u p p ly ,  e f f l u e n t  d i s p o s a l  a n d  s e l e c t i o n  o f  s a f e  b u i ld i n g  s i t e s  a n d  
a c c e s s  r o a d s .

V S t r u c t u r a l  s o i l  c o n s e r v a t i o n  w o r k s  s u c h  a s  a b s o r p t io n  
b a n k s ,  d i v e r s io n  b a n k s  a n d  c o n t o u r  r i p p i n g ,  t o g e t h e r  w i t h  
t h e  p r a c t i c e s  a s  in  C l a s s  IV .

L a n d  n o t  s u i t a b l e  f o r  c u l t i v a t i o n  o n  a  r e g u l a r  b a s i s  o w in g  to  
c o n s i d e r a b l e  l i m i t a t i o n s  o f  s lo p e ,  g r a d i e n t ,  s o i l  e r o s i o n ,  s h a l l o w n e s s  
o r  r o c k i n e s s ,  c l i m a t e ,  o r  a  c o m b i n a t i o n  o f  t h e s e  f a c t o r s .  S o i l  e r o s i o n  
p r o b le m s  a r e  o f t e n  s e v e r e .  P r o d u c t i o n  is  g e n e r a l l y  l o w e r  t h a n  f o r  
g r a z i n g  l a n d s  in  C l a s s  IV . C a n  b e  c u l t i v a t e d  f o r  a n  o c c a s i o n a l  c r o p ,  
p a r t i c u l a r l y  a  f o d d e r  c r o p ,  o r  f o r  p a s t u r e  r e n e w a l .  N o t  s u i t e d  t o  t h e  
r a n g e  o f  a g r i c u l t u r a l  u s e s  l i s t e d  f o r  C l a s s e s  I  t o  ID . I f  u s e d  f o r  h o b b y  
f a r m s ,  a d e q u a t e  p r o v i s i o n  s h o u ld  b e  m a d e  f o r  w a t e r  s u p p ly ,  e f f l u e n t  
d i s p o s a l ,  a n d  s e l e c t i o n  o f  s a f e  b u i ld i n g  s i t e s  a n d  a c c e s s  r o a d s .

N o  c u l t i v a t i o n

V I S o i l  c o n s e r v a t i o n  p r a c t i c e s  i n c l u d i n g  l i m i t a t i o n  o f  s t o c k ,  
b r o a d c a s t i n g  o f  s e e d  a n d  f e r t i l i z e r ,  p r e v e n t i o n  o f  f i r e  a n d  
d e s t r u c t i o n  o f  v e r m i n .  M a y  i n c l u d e  s o m e  i s o l a t e d  
s t r u c t u r a l  w o r k s .

P r o d u c t i v i t y  w i l l  v a r y  d u e  t o  s o i l  d e p t h  a n d  s o i l  f e r t i l i t y .  C o m p r i s e s  
t h e  l e s s  p r o d u c t i v e  g r a z i n g  l a n d s .  I f  u s e d  f o r  h o b b y  f a r m s ,  a d e q u a t e  
p r o v i s i o n  s h o u ld  b e  m a d e  f o r  w a t e r  s u p p ly ,  e f f l u e n t  d i s p o s a l ,  a n d  
s e l e c t i o n  o f  s a f e  b u i ld i n g  s i t e s  a n d  a c c e s s  r o a d s .

O t h e r s

vn L a n d  b e s t  s u i t e d  f o r  g r e e n  t i m b e r .  G e n e r a l l y  s t o c k  s h o u ld  
b e  e x c lu d e d .

G e n e r a l l y  c o m p r i s e s  a r e a s  o f  s t e e p  s lo p e s  w i t h  s h a l lo w  s o i l s .
C l e a r i n g  o f  t i m b e r  f r o m  t h e s e  s i t e s  is  n o t  r e c o m m e n d e d .  W h e re  
c l e a r i n g  h a s  o c c u r r e d ,  t h e  a r e a  s h o u ld  b e  a l l o w e d  t o  r e v e r t  t o  t i m b e r .

vrn C l i f f s ,  l a k e s  o r  s w a m p s . L a n d  u n u s a b le  f o r  a g r i c u l t u r a l  o r  p a s t o r a l  u s e s .  R e c o m m e n d e d  u s e s  
a r e  t h o s e  c o m p a t i b l e  w i th  t h e  p r e s e r v a t i o n  o f  t h e  n a t u r a l  v e g e t a t i o n ,  
n a m e l y :  w a t e r  s u p p ly  c a t c h m e n t s ,  w i l d l i f e  r e f u g e s ,  n a t i o n a l  a n d  
S t a t e  p a r k s ,  a n d  s c e n i c  a r e a s .

u U r b a n  a r e a s .

M M in in g  a n d  q u a r r y i n g  a r e a s .

S o u r c e :  S o i l  C o n s e r v a t i o n  S e r v i c e  1 9 8 2 .
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Table 9.7.2 Guide to agricultural suitability classification  (Department of 
Agriculture)

F ie ld  cro p s G raz in g : P a s tu re

S u ita b il i ty  c la sse s V e g e ta b le s T re e  c ro p s R eg u la r Im proved

R o ta t io n  O c c a s io n a l
I r r ig a te d Ir r ig a te d R ain -

fed S easo n a l R ough

Cl ass  1: L and c a p a b le  o f re g u la r  * * *  **  * ** * * * * * * * *
c u l t iv a t io n  fo r  cro p p in g  (c e re a ls , 
o i lse e d s , fo d d e r, e tc .)  o r  in ten s iv e  
h o r t ic u l tu re  (v e g e ta b le s , o rc h ard s) .
I t  h a s  a  v e ry  good c a p a b il i ty  fo r 
a g r ic u l tu r e ,  an d  th e re  a re  only m inor or 
no c o n s tra in ts  to  su s ta in e d  h igh  le v e ls  o f 
p ro d u c tio n . I t  in c lu d es  i r r ig a te d  a re a s  
w ith  high  p ro d u c tio n .

Cl as s  2: L and s u ita b le  fo r c u l t iv a t io n  + **  + * **  * * * * ** * * *
fo r c ro p p in g , b u t n o t su ite d  to
co n tin u o u s  cro p p in g  o r in te n s iv e
h o r t ic u l tu re .  It h a s  good c a p a b il i ty  fo r
a g r ic u l tu r e ,  b u t c o n s tra in ts  l im it th e
cro p p in g  p h ase  to  a  r o ta t io n  w ith
im p ro v ed  p a s tu re s  and  th u s  re d u c e  th e
o v e ra ll  lev e l o f p ro d u c tio n .

C lass 3: L and  s u ita b le  fo r g ra z in g  — + + + **  ♦ + ** **  + **  * *
w e ll su ite d  to  p a s tu re  im p ro v em en t and
ca n  be c u l t iv a te d  fo r an  o c c a s io n a l ca sh
c ro p  o r fo ra g e  c ro p  in co n ju n c tio n  w ith
p a s tu re  m a n a g e m e n t. T he o v e ra ll  lev e l
o f p ro d u c tio n  is  m o d e ra te  a s  a  r e s u lt  o f
h igh  e n v iro n m e n ta l  c o s ts  w h ich  l im it  th e
fre q u e n c y  o f ground  d is tu rb a n c e . H as a
m o d e ra te  c a p a b i l i ty  fo r a g r ic u l tu r e .
P a s tu re  land  ca p a b le  of su s ta in e d  high 
le v e ls  o f p ro d u c tio n , a lth o u g h  
c o n se rv a tio n  m e a su re s  m ay  b e  re q u ire d .

C lass 4: L and  s u ita b le  fo r g ra z in g  and  ++ + ► * ** tt- +»• +*■ + **  *
n o t s u ita b le  fo r c u lt iv a tio n . A g r ic u ltu re
is b ase d  on n a tiv e  p a s tu re s  o r im p ro v ed
p a s tu re s  re ly in g  on m inim um  ti lla g e
te c h n iq u e s . T he o v e ra ll  le v e l of
p ro d u c tio n  is low . E n v iro n m en ta l
c o n s tra in ts  m ak e  a ra b le  a g r ic u l tu r e
u n ec o n o m ic .

C la ss  5: L and s u ite d  fo r on ly  ro u g h  ++ + ► ++ -»■* *■+ *»• u  +* ++ +
g ra z in g  o r lan d  n o t su ite d  to  a g r ic u ltu re .
A g r ic u ltu ra l  p ro d u c tio n  is v e ry  low or 
z e ro . S e v e re  or a b so lu te  c o n s tra in ts  to 
p ro d u c tio n  a r e  im posed  by e n v iro n m e n ta l 
f a c to r s .

* C la s s  hav ing  re q u ire m e n ts  in e x c e ss  o f th o se  n e e d e d  fo r su s ta in e d  p ro d u c tio n  fro m  th e  land  use.
**  C la ss  hav ing  th e  m inim um  re q u ire m e n ts  fo r su s ta in e d  p ro d u c tio n  from  th e  land  use.
+ C la s s  m ay be s u ite d  to  th e  land  use d e p e n d in g  on th e  n a tu re  o f th e  l im itin g  fa c to rs  to  c u lt iv a tio n  and c ro p  p ro d u c tio n . 
+ + C la s s  n o t su ite d  to  land  use b e c a u se  of l im itin g  fa c to rs  to  c u lt iv a tio n  a n d /o r  p ro d u c tio n .

Table 9-7.3 Proportion of land within the proposed site  and 25 ANEF contour, by 
capability class

Land class A rea (ha)

SCS* D ept of A g.**
A irport site

SCS D ept of Ag.

25 ANEF contour+

SCS D ept of Ag.

I l -

n 7 2 2 0
m

L t
1 , 2 3 0

IV O 1 8 0
V

J
7 5

VI 4 6 5
v n r -

v r n
D -

255 415
1,603 185

1,515 70
310 1,860

- 40 495

- 5
110 13

T otal 1,770 1,770 2,553 2,553

* Soil C onservation Service.
** D epartm en t of A gricu ltu re .
+ Excludes a rea  w ithin proposed site .
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Development of land uses

In the  past, most of the proposed site  a rea  and its  surroundings have consisted  of na tive , 
sem i-im proved and im proved pastu res supporting ex tensive and sem i-in tensive grazing 
industries. The poultry  industry  has been im portan t also, w ith a con cen tra tio n  of 
es tab lishm en ts  around th e  Badgerys C reek  tow nship. V egetable production has been 
re s tr ic te d  to the sm aller pockets of b e t te r  soil types. More recen tly , how ever, much of 
the a rea  around the  Luddenham and Badgerys C reek  townships has been subdivided for 
housing, sm all hobby farm s and tro ttin g  horse tra in ing  and spelling estab lishm en ts. A few 
nurseries  have also been established.

P resen t ag ricu ltu ra l land uses w ithin both  the  proposed site  and the 25 ANEF contour are 
shown in F igure 9.7.1 and sum m arized in Table 9.7.4.

Table 9.7.4 Present agricultural land use

T otal a rea  u tilized

Industry W ithin a irp o rt site W ithin 25 ANEF contour
(ha) (%) (ha) (%)

Intensive livestock  industries
Pigs 10 1 2
P ou ltry 14 1 15 —

Intensive cropping industries
N urseries 24 2
V egetables 42 3 40 1

Grazing industries
S em i-in tensive
. D airying 285 20 442 30
. T ro ttin g  horse train ing /spelling  
Extensive:

110 8 50 3

. B eef c a tt le 522 37 817 41

. Thoroughbred horse spelling 130 9 155 7

. H orse ag istm ent 268 19 317 15
CSIRO M cM aster R esearch  S tation - “ 60 3

T otal 1,405 100 1,898 100

N ote: Land owned by the  U niversity  of Sydney a t Badgerys C reek  is c lassified
e ith e r as 'dairying' or 'beef c a ttle '.

It can be seen from  Table 9.7.4 th a t the grazing based industries dom inate the  p resen t 
ag ricu ltu ra l land uses, rep resen ting  about 93% of the  to ta l a rea  w ithin the  proposed 
a irpo rt s ite  and about 99% of the a rea  outside the site  but w ithin the 25 ANEF contour. 
H ow ever, in the  absence of a irpo rt developm ent, the a rea  u tilized  for grazing is likely to  
decline in the  fu tu re , as the trend  tow ards fu rth er residen tia l developm ent (especially on 
the  ou tsk irts  of existing townships) as well as subdivision for hobby farm s would probably 
continue.

C ontinuing subdivision for hobby farm s would also re in fo rce  the trend  tow ards an 
increasing num ber of horses in the  a rea  a t the expense of c a t t le  (B.E. Young, S ecre ta ry , 
Moss Vale P as tu res  P ro te c tio n  Board, pers. com .). N evertheless, c a t t le  are unlikely be 
com plete ly  rep laced  by horses on com m ercial p roperties , as c a tt le  and horse grazing is 
com plem entary  to  a degree . This is because c a ttle  can be g razed  on sm all a reas  a t high
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stocking ra te s  for short periods of tim e to e a t down rank grow th which horses leave 
untouched and which would o therw ise have to be cut w ith a slasher to m aintain  the 
p astu re .

The ex ten t of the a rea  used for dairying is likely to  rem ain  much the  sam e in the 
fo reseeab le  fu tu re  owing to  the  quo ta  system  which regu la tes  supply.

In the  G rea te r Sydney Region the poultry  industry is closely in teg ra ted  w ith the 
h o rticu ltu ra l industry . L itte r  by-product from poultry  is a valuable fe r tiliz e r , and it is 
used on m ost h o rticu ltu ra l farm s to  im prove the soil's physical and chem ical 
ch a ra c te ris tic s . It is th e re fo re  advantageous for poultry  farm s and h o rticu ltu ra l 
en te rp rises  to rem ain  in close proxim ity  to  each o ther.

9.7.2 Agricultural production

A gricu ltu ra l a c tiv itie s  in the a rea  have been classified  into th ree  broad industry 
ca tegories:

. in tensive livestock  industries

. in tensive cropping industries

. grazing industries.

The cu rren t annual gross value of ag ricu ltu ra l production is es tim ated  to  be $5.0 million 
for the  a rea  of the proposed site , and $3.3 m illion for the a rea  outside the proposed site  
but w ithin the 25 ANEF contour.

Intensive livestock industries

Piggeries
The th ree  p iggeries lo ca ted  w ithin the proposed site  are es tim ated  to run a to ta l of 
125 sows, and th e re  is one piggery w ithin the 25 ANEF contour which is es tim ated  to  run 
ten  sows. Two of the p iggeries w ithin the proposed site  produce the m ajor proportion  of 
the  incom e for the p roperties  on which they are  s itu a ted , while the o ther tw o en terp rises  
are  m erely subsidiary to  o ther farm ing operations. The pigs are raised  for bacon and sold 
a t th e  Homebush m arke t.

The m ajor com ponents of feed used in these  p iggeries cure b reak fast ce rea l w aste and 
sta le  bakery  produce, which are  slightly  cheaper than a lte rn a tiv e  feedstu ffs . H owever, 
the  p ro fitab ility  of bacon production is declining owing to  the high cap ita l costs of 
piggery buildings and e ffluen t disposal equipm ent. With encroaching u rban ization , it 
would appear th a t p ressures resu lting  from  council and S ta te  Pollu tion  C ontrol 
Com m ission regula tions will lead to p iggeries being re lo ca ted  to  less populated  areas.

The 'gross m argin' (gross re tu rn s  less variab le costs) of a fifty-sow  piggery has been 
e s tim a ted  to  be $8,960, or $179 per sow. The overhead costs of such an en terp rise  have 
been estim a ted  to be $7,700 per annum, leaving a net incom e of $1,260, or $25 per sow.

Poultry
The poultry  industry  com prises both  the bro iler industry, which produces chickens for 
w hite m ea t, and the  egg industry. Both these industries have a sign ificant servicing 
sec to r  dom inated by large com panies. These com panies are vertica lly  in teg ra ted  and 
provide feed, day-old chickens or s ta r te d  pu llets , and processing works for bro ilers.

. Broilers: The survey ind icated  th a t th e re  are  th ree  estab lishm ents w ith an
es tim a ted  com bined capacity  of 165,000 chickens loca ted  w ithin the proposed site , 
and a fu rth er th ree  estab lishm ents w ith an e s tim ated  com bined capacity  of 255,000 
birds w ithin the  25 ANEF contour.
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B roiler chickens are  raised  under c o n tra c t to  processors who have p lan ts in the n ear 
v ic in ity . They are grown on deep l i t te r  on a single-age b a tch  basis, w ith the pou ltry  
sheds being fully stocked  with day-old chickens over a very short period. They are  
then  ra ised  in the sheds for a 6-9 week period before being slaughtered . This takes 
betw een  five and ten  days and the sheds then  rem ain  unstocked for about fou rteen  
days befo re  delivery  of the  next b a tch  of day-old chickens. On average, four to  
five b a tches are  produced annually from each  shed.

P rox im ity  to  large c itie s  is im portan t in bro iler production, to  ensure th a t the 
perishable m eat is supplied to  m arke ts  nearby and th a t a supply of labour is 
availab le . Owing to  increasing tran sp o rt costs, i t  is also desirab le for farm s to be 
close to  the h a tch ery , feed  mill and processing p lan t (100 km is the maximum 
recom m ended d istance for the transpo rt of poultry  to  processing plants).

The gross m argin of a typ ical one-fam ily  b ro iler farm  w ith a 45,000 bird cap ac ity  
has been es tim ated  to be $22,500, or $500 per 1,000 bird capacity . The es tim ated  
overhead costs of a farm  of this size are  $11,300 per annum, leaving a net re tu rn  of 
$11,200, or $249 per 1,000 bird capacity .

. Layers: Eight estab lishm ents w ith an es tim a ted  com bined cap ac ity  of 67,000
layers w ere found to  be w ithin the proposed s ite , while th e re  w ere a fu rth e r th ree  
estab lishm en ts w ith an es tim ated  com bined capacity  of 24,000 layers w ithin the 
25 ANEF contour. The egg industry  is regu la ted  by a quo ta  system  to  ensure an 
adequate  supply of eggs throughout the year to the local m arke t. The industry  is 
th e re fo re  reasonably  s ta tic .

L ayers on average produce eggs over a tw elve to fo u rteen  m onth period before being 
sold to  ab a tto irs . The average egg production over tw elve m onths is approxim ately  
240 eggs (20 dozen) per hen housed. Most eggs produced are sold to  the  Egg 
M arketing Board, which se ts  the w holesale egg price  rece ived  by the  p roducers. The 
es tim a ted  gross m argin of a typ ical fam ily farm  w ith a 10,000 hen quota is $24,000, 
or $2,400 per 1,000 hen quota . The overhead costs of a farm  of th is size have been 
es tim a ted  to be $12,500 per annum, leaving a net re tu rn  of $11,500, or $1,150 per 
1,000 hen quota.

. Poultry service industries: Two com panies, Ingham 's and H y-Line, which service
both  the bro iler and laying industries, have portions of th e ir  operations s itu a ted  in 
th e  Badgerys C reek  and Luddenham areas. Ingham 's M ultip lication  F arm , consisting 
of fifty -s ix  sheds, each containing 8,000 hens, is s itu a ted  ju st south of Badgerys 
C reek  outside the lim it of the 25 ANEF contour. This farm  produces fe rtiliz ed  eggs 
which are  sen t to h a tch eries , from  where day-old chickens for e ith e r  w hite m eat or 
egg production are d ispatched .

The Hy-Line N ucleus Farm  on G reendale Road com prises a to ta l of six teen  sheds 
and is s itu a ted  alm ost en tire ly  w ithin the  25 ANEF contour. F ou rteen  of the  s ix teen  
sheds on this p ro p erty  (each containing 5,000 hens, making a to ta l of 70,000 hens) lie 
w ithin the  25 ANEF contour and all the genetic  work for the Hy-Line group is 
ca rried  out on this p roperty . Eggs are hatched  here and the p roductiv ity  of birds is 
m easured to  asce rta in  the genetic  im provem ent of s tra in s. Since the  ac tiv itie s  
conducted  on th is p roperty  are p a rt of the much wider operations of the Hy-Line 
group, no a tte m p t has been made to  put a m onetary  value on the production from  
th is p roperty .

Intensive cropping industries

Nurseries
T here  are five nu rseries w ithin the proposed site . Four of these axe w holesale nurseries,
selling th e ir  produce to  re ta il  shops or a t the F lem ington m ark e t, while the  o th e r nursery
is a cu t-flow er en te rp rise .
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An im portan t c h a ra c te ris tic  in the  siting of the  la rger nurseries is the  good w ater 
ca tchm en t available to fill dam s for irrigation  purposes. The o ther m ajor fac to rs  
determ ining  th e ir siting are  the  low incidence of frosts, and th e ir p roxim ity  to  the 
F lem ington m arket, which m inim izes the d e te rio ra tio n  of cu t flow ers and p lan ts during 
tra n s it. N urseries a re  labour-in tensive en terp rises , and the availab ility  of su itable labour 
is ano ther considera tion  when choosing a site .

The re tu rn s  from  cu t-flow er production are assum ed to be sim ilar to those from  the 
production of shrubs or indoor p lan ts. A typ ical w holesale nursery of 4 ha is expected  to 
produce a gross m argin of $16,000 per annum, or $4,000 per h ec ta re . The es tim ated  
overhead costs of such an estab lishm ent are  $5,000 per annum, leaving a net incom e of 
$11,000 per annum, or $2,750 per h ec ta re .

V egetables
The survey ind icated  th a t th e re  are eight p roperties  growing vegetab les on a com m ercial 
scale w ithin the proposed s ite . It is e s tim ated  th a t vegetab le  growing is the m ajor 
ac tiv ity  on five of these p roperties , and is com bined w ith o ther ac tiv itie s  such as poultry  
farm ing on the  rem aining p roperties . Within the  25 ANEF contour, the survey found th a t 
a fu rth er th ree  p roperties  had vegetab le growing as the ir principal focus.

Most vegetab le  farm s are fam ily operations w ith very l i t t le  outside labour em ployed 
excep t during harvest. Alm ost all the vegetab les grown, w ith the exception of those sold 
a t roadside s ta lls , are delivered to the fresh  m arket a t F lem ington, where many of the 
la rger grow ers have th e ir  own sta lls . The m ajor vegetab le crop (tom atoes) rep resen ts  
about 80% of the  to ta l a rea  producing vegetab les w ithin the  proposed site  and within the 
25 ANEF contour. O ther sizeable crops include cabbages, cauliflow ers, le ttu ce s , 
capsicum s, cucum bers and zucchini.

The es tim ated  gross m argin of tom atoes is $4,363 per h ec ta re , while for cabbages and 
zucchini it is $1,927 and $1,241 per h ec ta re  respectively . A typical vegetab le  farm  
com prises 10 ha, 5 ha of which are devoted to vegetab le  growing (4 ha of tom atoes, and 
0.5 ha each of cabbages and zucchini). The re tu rns  from cabbages and zucchini are 
considered to be rep resen ta tiv e  of the o ther crops grown in the area . The to ta l gross 
m argin of a vegetab le  farm  of th is na tu re  is expected  to  be $19,036 per annum , or an 
average of $3,807 per h ec ta re  of vegetab les grown. The overhead costs for such a 
p roperty  are es tim a ted  a t $7,300 per annum , producing a net incom e of $11,736 per 
annum , or $1,174 per to ta l h ec ta re  of the property .

The n e t incom e per h ec ta re  of such p roperties  is re la tive ly  low com pared with the gross 
m argin per h ec ta re  of vegetab les grown. This is because only about half the farm  area  is 
cropped a t  any one tim e, because of the need to  leave ground fallow for a period and to 
ro ta te  the type of vegetab le  crop p lan ted , in order to reduce the incidence of disease in 
crops. The availab ility  of w ater for irrigation  and of labour can also re s tr ic t  the a rea  of 
vegetab les grown in any one year.

Grazing industries

The grazing industries in the a rea  have been divided into th ree  categories: sem i-
in tensive, ex tensive, and the CSIRO M cM aster R esearch  S tation . The U niversity  of 
Sydney runs a com m ercial dairy and a beef en terp rise  on its  land to  the  north  of 
Badgerys C reek  township, so these en terp rises  have been included in the respective  
classifica tions.

Sem i-intensive grazing
This ca tegory  includes dairying and tro ttin g  horse train ing and spelling:

. Dairying: A dairy farm  loca ted  betw een Longleys Road and Badgerys C reek , and
p a rt of th e  large dairy com plex s itu a ted  along The N orthern  Road, are included in 
the  proposed site . Most of the rem ainder of this la t te r  farm , plus m ost of the
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U niversity  of Sydney's M cGarvie Sm ith dairy  farm , lie w ithin th e  25 ANEF contour. 
All these  dairying p roperties  are based on whole milk production, w ith  F riesian  cows 
predom inating because of th e ir higher milk output.

G razing is based on irrig a ted  im proved pastu res  and fodder crops, plus 
supplem entary  purchased fodder such as hay, grain and brew ers' g rain . The large 
dairy  com plex on The N orthern  Road uses a feed lo t in conjunction w ith grazing. It 
is a very highly developed p roperty  in te rm s of irrigation , feeding equipm ent and 
p as tu re  production, and its  carrying capacity  is consequently  much higher than the 
o th e r p roperties . This N orthern  Road p roperty  is m anaged in conjunction w ith 
ano ther very large and in tensively  run dairy ju st south of Bringelly.

Milk production is regu la ted  by a quota system  to  lim it supply, bu t grow ers m ust 
also produce th e ir  quo ta  every  week of the year to re ta in  th e ir  quota . Any milk 
supplied in excess of a farm 's quota a t tr a c ts  a p rice  of less than  half th a t of quo ta  
milk, so m ost farm ers aim to produce only 115% of th e ir quota to give them  a sm all 
sa fe ty  m argin.

The gross m argin of a 129-cow dairy herd (i.e. where 100 cows are milked all year 
round) is e s tim a ted  a t $97,850, or approxim ately  $758 per cow. It is e s tim a ted  th a t 
a dairy  cow herd of this size plus rep lacem en t stock  would require  a farm  a rea  of 
141 ha. This would resu lt in a stocking ra te  of 20 DSE (dry sheep equivalents), which 
assum es th a t p a r t of the  p roperty  would be irrig a ted  over the sum m er. In 
ca lcu la ting  the gross m argin, supplem entary  feeding has been assum ed to  take  p lace 
to  ensure a high milk production ra te  per cow.

P as tu re  m ain tenance costs have been estim a ted  to  be $59 per h e c ta re  annually, or 
$8,319 per annum for the  dairy farm  used as am exam ple. The p astu re  m ain tenance 
cost is based on the cost of establishing an im proved pastu re  and of resowing th is on 
average every six years. T o ta l overhead costs for this model dairy  farm  have been 
e s tim a ted  to  be $20,000 per annum, m ost of which is m ade up of ra te s  ($8,400) and 
dep rec ia tio n  ($5,200).

. Trotting horse training and spelling: The survey ind icated  th a t th e re  w ere eleven
tro ttin g  horse train ing  and spelling estab lishm ents loca ted  w ithin the proposed site , 
and a fu rth er five estab lishm ents w ithin the  25 ANEF contour.

A lthough horse husbandry (with the exception  of Clydesdales) is not considered to  be 
an ag ricu ltu ra l industry, the  tra in ing  and spelling of tro ttin g  horses is the major 
ac tiv ity  on the  p roperties  concerned within the area . T here is a co ncen tra tion  of 
tro ttin g  train ing  com plexes in the Badgerys C reek  d is tr ic t, and the  cap ita l 
investm ent in these p roperties  in te rm s of stab les, yards and train ing  track s  
ind ica tes  th a t they  rep resen t a com m ercial en te rp rise . H orses, usually belonging to 
c ity  residen ts, are  tra ined  or spelled for a  fee . Owing to  the  in tensity  of the 
a c tiv ity , li t t le  a rea  is generally  available for grazing, and purchased fodder provides 
the  bulk of the horses' feed requ irem en ts.

The gross m argin of an average estab lishm ent of 10 ha w ith th ir ty  horses has been 
es tim a ted  to  be $15,000, or $500 per horse. Annual pastu re  m ain tenance costs are 
e s tim a ted  a t $590, and overhead costs a t $6,000 per annum . N et incom e per 
estab lishm en t is th e re fo re  $8,410, or $280 per horse.

Extensive grazing
This ca tegory  covers beef c a tt le  grazing, thoroughbred horse spelling and horse
ag istm en t.

. B eef cattle: T here are num erous beef c a tt le  p ro p erties  w ithin the proposed site
and w ithin the a rea  bounded by the 25 ANEF contour. They include trad ing  
en te rp rises  (where s tee rs  are fa tte n e d  for slaughter) as well as breeding en te rp rises
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(where cows and calves are run, w ith the la t te r  — except those he ife rs  required  as 
rep lacem en ts  — being sold as vealers when ten  to tw elve m onths of age). The 
breeding en terp rises  range from  those running four to five cows (which are o ften  
beef-da iry  crossbreds fed on pow dered milk) to  pure-bred  cows of trad itional beef 
breeds such as H erefords. Trading en terp rises  vary from those where beef-dairy  
crossbred s tee rs  are fed on pow dered milk and sold as yearlings, to  those where 
w eaner s tee rs  are purchased in sto re  condition and fa tten ed  ready  for slaughter.

The gross m argin of each en terp rise  is sim ilar when expressed on a DSE basis over a 
tw elve m onth period: around $10 per DSE. The gross m argin for a breeding herd 
ca lcu la ted  a t $185 per cow has been used to  determ ine the re tu rn s  from beef c a ttle  
grazing in the  area .

The cost for establishing im proved pastu re  has been es tim ated  a t $142 per h ec ta re  
while the  im proved pastu re  m ain tenance costs have been es tim ated  to  be $59 per 
h e c ta re  annually. It has been assum ed th a t im proved pastu res are resown every six 
years and, as th e re  are  only m odera te  levels of phosphorus available in the  soil, 
these  are topdressed annually w ith 250 kg/ha of superphosphate.

These im proved pastu res have been estim a ted  to  carry  15 DSE per h e c ta re  on a 
year-round basis which assum es no irrigation . A 100-cow beef herd  w ith 
rep lacem en t stock  would th e re fo re  require  an a rea  of 120 ha, for which the annual 
p astu re  costs would be approxim ately  $7,080. The overhead costs of this p roperty  
have been es tim ated  a t $10,600 per annum, the main com ponent of which is ra te s  
($60 per h e c ta re , or $7,200 in to ta l). Since the  gross m argin of a 100-cow beef herd 
has been es tim ated  to  be $18,500, the net incom e for a 120 ha beef c a ttle  p roperty  
is $820, or approxim ately  $7 per h ec ta re .

Thoroughbred horse spelling: There are  also num erous racehorse spelling
en terp rises  w ithin both  the proposed a irpo rt s ite  and the 25 ANEF contour. Many of 
these  en te rp rises  are  run in conjunction w ith beef c a tt le  grazing on im proved 
pastu res. While not trad itionally  classified  as an ag ricu ltu ra l industry , many of 
these  operations are  obviously run on a com m ercial basis.

These en terp rises  vary from those where racehorses a re  spelled in paddocks to  m ore 
in tensive operations where horses are spelled in yards or housed in s tab les. Many 
p roperties  use a com bination of both  system s of m anagem ent, having some horses in 
paddocks and some in s tab les.

The horses, usually belonging to  city  residen ts, are spelled for a fee. The charge for 
paddock spelling is around $50 per week; for stab le  accom m odation w here the 
horse 's feed requ irem en ts are m et en tire ly  from  purchased fodder the fee rises to 
around $100 per week.

The estim a ted  re tu rns from thoroughbred horse spelling in the a rea  are based on an 
average farm  of 20 ha spelling forty  horses a t a tim e. The gross m argin of such an 
estab lishm ent has been es tim ated  to be $35,000, or $875 per horse. Annual pastu re  
m ain tenance costs are e s tim ated  a t $1,180 and annual overhead costs are e s tim a ted  
to  be $10,500. The es tim ated  net incom e per estab lishm ent is th e re fo re  $23,320, or 
$1,166 per h ec ta re .

Horse agistm ent: A significant a rea  of land w ithin both  the proposed airpo rt site
and the  25 ANEF contour is used for the  grazing or ag istm en t of horses of all 
descrip tions. They range from children 's ponies to broken-dow n racehorses and 
those which are kep t m erely to  keep the grass down. Such en terp rises  are  based on 
unim proved pastu res, generally  on poorer soil types, and w ith a low level of 
m anagem ent to  m inim ize expenditure.
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The gross m argin of an a rea  of 40 ha of unim proved pastu re  w ith tw enty  horses 
ag isted  a t any one tim e has been es tim a ted  to be $3,000, or $150 per horse. 
O verhead expenditure  (mainly rates) has been es tim ated  to  be $1,620, leaving a net 
incom e of $1,380, or approxim ately  $35 per h ec ta re .

CSIRO McMaster Research Station
Sixty h ec ta re s  of the  CSIRO's M cM aster R esearch  S tation  on E lizabeth  D rive are  
es tim a ted  to  lie w ithin th e  25 ANEF contour. No a tte m p t has been m ade to  quan tify  the  
production from  this estab lishm ent (which is run by th e  Division of Animal Production) as 
its  focus is principally  research .

Significance of agricultural production

A sum m ary of p resen t ag ricu ltu ra l production from the a rea  of the proposed s ite  and 
from w ithin the  25 ANEF contour is p resen ted  in Table 9.7.5. Com parison of the d a ta  in 
this tab le  w ith A ustralian  Bureau of S ta tis tic s  1982-83 ag ricu ltu ra l census d a ta  for 
livestock  a t the local, regional and S ta te  level ind icates the  re la tiv e  im portance of 
ag ricu ltu re  in th e  area.

The num bers of pigs, dairy  cows and beef cows w ithin the  a rea  of the  proposed s ite  and 
within the  25 ANEF contour rep resen t betw een  10-30% of the  com bined num bers in the 
areas covered by the  c itie s  of Liverpool and P en rith . In tu rn , the  com bined num bers in 
these c ities  rep resen t less than  10% of the  num bers in the  Sydney Subdivision, w ith the 
exception  of dairy  cows w here the  com bined Liverpool and P en rith  to ta ls  rep resen t about 
20% of those in th e  Sydney Subdivision.

Table 9-7.5 Present agricultural production from within the proposed site  and 
25 ANEF contour area

Within airport site Within 25 ANEF noise contour

Enterprise Total
area
(ha)

Livestock
numbers

Annual
production

Total
area
(ha)

Livestock
numbers

Annual
production

Intensive livestock industries
Pigs (bacon production) 12 125 sows ** 2 10 sows * *
Poultry 14
. Meat production 165,000 broilers 742,500 broilers 15 225,000 broilers 1,012,500 broilers
. Egg production 67,000 layers * * 24,000 layers **
. Breeding stock None 70,000 hens * *

Intensive cropping industries
Wholesale nursery 24 0
Vegetables 42* 40*
. Tomatoes (17) 680 tonnes (16) 640 tonnes
. Cabbages ( Z) 2,600 cartons ( 2) 2,600 cartons
. Zucchini ( Z) 20 tonnes ( Z) 20 tonnes

Grazing industries
Semi-intensive
. Dairying 285 260 cows 1,209*300 litres 442 405 cows 1,883,720 litres
. Trotting horse training/spelling 110 330 horses ♦ * 50 150 horses **
Extensive
. Beef cattle 5ZZ 435 cows ** 817 680 cows * *
. Thoroughbred horse spelling 130 260 horses ** 155 310 horses **
. Horse agistment 268 135 horses * * 317 160 horses ♦ *
CSIRO McMaster Research Station 60

Total area 1,405 1,898

* Only 50% of farms producing vegetables at any point of time. 
** No statistics recorded.

T here are  an es tim ated  725 horses w ithin the  proposed s ite , and a fu rth er 620 horses 
w ithin the  a rea  of th e  25 ANEF contour. This com pares w ith only 189 horses reco rded  by 
th e  Bureau in the  1982-83 ag ricu ltu ra l census. The reason for this d iscrepancy  is th a t 
many of the  p roperties  supporting two to  th ree  horses are probably not c lassified  as ru ra l 
holdings for the  purposes of the  census.

240



BADGERYS CREEK

Milk production in the a rea  under study rep resen ts  only a very sm all proportion of the 
milk production in the  Sydney m etropolitan  area .

B roiler production in the a rea  rep resen ts  about 30% of the com bined Liverpool and 
P en rith  production. The com bined broiler production in these two c itie s  rep resen ts  
approxim ately  20% of the production in the  Sydney Subdivision, which in tu rn  is 
approxim ately  60% of th a t in the S ta te  as a whole. L ayer hen num bers in the area  
rep resen t about 10% of the  com bined Liverpool and P en rith  to ta l. The num ber of 
breeding fowls w ithin the 25 ANEF contour a rea  rep resen ts  about 10% of the to ta l in the 
C ity  of Liverpool, and the  la t te r  to ta l is about 50% of the  Sydney Subdivision to ta l. The 
num ber in the Sydney Subdivision rep resen ts  approxim ately  90% of the to ta l num ber in 
the  S ta te .

The es tim ated  a rea  used for tom ato  growing in the proposed site  and within the 25 ANEF 
contour to ta ls  about 66% of the a rea  under tom atoes in the c ities  of L iverpool and 
P en rith . In turn , this la t te r  a rea  rep resen ts  approxim ately  10% of the a rea  of tom atoes 
grown in the  Sydney Subdivision, which is about 20% of the a rea  under tom atoes in the 
S ta te  as a whole.

I t can th e re fo re  be seen th a t the  production figures for bro iler chickens and tom atoes 
are  sign ificant in com parison w ith the  num bers in the wider region. The num ber of 
b ro iler chickens produced in the proposed site  and surrounding a rea  form s a sign ificant 
proportion of th a t of the  Sydney Subdivision, which in tu rn  rep resen ts  the  m ajority  of the 
production in New South Wales. The a rea  under tom atoes in the proposed site  and within 
the 25 ANEF contour is sign ificant in te rm s of the tom ato  growing a rea  in the c ities  of 
Liverpool and P en rith  but is a less significant proportion of the a rea  under tom atoes in 
the  Sydney Subdivision.

Value of agricultural production

E stim a tes  w ere made of the gross m argins and the annual n e t incom es (afte r labour costs 
have been deducted) for the various ag ricu ltu ra l ac tiv itie s  surveyed and are shown in 
Tables 9.7.6 and 9.7.7. These es tim a tes  w ere then  used to determ ine the value of 
ag ricu ltu ra l production within the proposed site  and within the  25 ANEF contour.

Table 9.7.6 Gross margins of enterprises in the study area

Enterprise
Gross

income

($)

Variable
costs

including
labour

($)

Gross
margin

($)

Gross 
margin 

per unit

($>

Gross 
margin 

per DSE

($)

Gross 
margin 
per ha

($)

Intensive livestock industries
Pigs: bacon production (50-sow unit) 92,590 83,630 8,960 179/sow
Poultry
. Broilers: m eat production 

(45,000 bird unit) 60,000 37,500 22,500 500/1,000 birds
. Layers: egg production 

(10,000 hen quota) 180,000 156,000 24,000 2,400/1,000 .

Intensive cropping industries
Wholesale nursery (4 ha) 100,000 84,000 16,000

hen quota

4,000
Vegetables 
. Tom atoes (1 ha) 18,000 13,637 4,363 4,363
. Cabbages (1 ha) 5,200 3,273 1,927 - - 1,927
. Zucchinis (1 ha) 6,000 4,759 1,241 - - 1,241

Grazing industries
Sem i-intensive 
. Dairying (129-cow unit) 188,950 91,100 97,850 758/cow 35
. T ro tting  horse training and spelling 

(30 horses) 100,000 85,000 15,000 500/horse 50
Extensive
. Beef ca ttle : veal production 

(100-cow unit) 24,180 5,680 18,500 185/cow 10
. Thoroughbred horse spelling 

(40 horses) 125,000 90,000 35,000 875/horse 88
. Horse agistm ent (20 horses) 4,000 1,000 3,000 150/horse 15 -
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Table 9.7.7 Annual net farm income (after labour costs)

E nterprise

Total
gross

m argin
($)

Pasture
costs

($)

Overhead
costs

($>

N et farm 
income

($)

Net income 
per unit

<$)

Intensive livestock  industries
Pigs (50-sow unit) 8 ,960 7,700 1,260 25/sow
Poultry
. Broilers (45,000-bird unit) 22,500 _ 11,300 11,200 249/1,000 bird capacity
. Layers (10,000 hen quota) 24,000 12,500 11,500 1,150/1,000 hen quota

Intensive cropping industries
Wholesale nursery 16,000 5,000 11,000 2,750/ha
V egetables (5 ha on 10 ha farm) 19,036 - 7,300 11,736 1,174/ha

G razing industries
Semi intensive 
. Dairying (129-cow unit) 97,850 8,319 20,000 69,531 493/ha
. T ro tting  horse training & spelling (30 horses) 15,000 590 6,000 8,410 841/ha
Extensive
. Beef c a t t le  (100-cow unit) 18,500 7,080 10,600 820 7/ha
. Thoroughbred horse spelling (40 horses) 35,000 1,180 10,500 23,320 1,166/ha
. Horse agistm ent (20 horses) 3,000 1,620 1,380 35/ha

T ables 9.7.8 and 9-7.9 p resen t e s tim a tes  of the cu rren t value of ag ricu ltu ra l p roduction 
w ithin the proposed s ite  and w ithin the  25 ANEF contour respectively .

Table 9.7.8 Current annual value of agricultural production within proposed airport 
site

E nterprise
A rea or 
number

Gross 
value of 

production

<$)

Variable
costs

including
labour

($>

A ggregate
gross

m argin

($)

Pastu re
costs

($)

Overhead
costs

($>

N et value 
of

production

($)

Intensive livestock
Pigs (bacon production) 125 SOWS 231,475 209,075 22,400 19,250 3,150
Poultry
. M eat production 165,000 birds 220,000 137,500 82,500 . 41,435 41,065
• Egg production 67,000 layers 1 ,206,000 1,045,200 160,800 83,750 77,050

Intensive cropping
Wholesale nursery 24 ha 600,000 504,000 96,000 30,000 66,000
Vegetables 42 ha 325,920 245,970 79,950 30,660 49,290

Grazing
Sem i-intensive 
. Dairying 285 ha 381,920 184,140 197,780 16,815 40,425 140,540
. T ro tting  horse training 

and spelling 110 ha 1,100,000 935,000 165,000 6,490 66,000 92,510
Extensive 
. B eef c a tt le 522 ha 105,185 24,170 80,475 30,800 46,110 3,565
. Thoroughbred horse 

spelling 130 ha 812,500 585,000 227,500 7,670 68,250 151,580
. Horse agistm ent 268 ha 26,800 6,700 20,100 - 10,855 9,245

T otal 5 ,009,800 3 ,877 ,295 1,132,505 61,775 436,735 633,995

As shown in these tab les, the gross value of ag ricu ltu ra l production from  the 1,405 ha of 
land used for ag ricu ltu ra l a c tiv itie s  w ithin the proposed site  has been e s tim a ted  to  be 
around $5 m illion, while the ne t value of production (afte r all costs have been deducted , 
including labour and deprec ia tion  but excluding in te re s t on capital) has been e s tim a ted  to 
be approxim ately  $634,000. Of this n e t value of production, the  m ajor com ponent is 
thoroughbred horse spelling which con tribu tes  $151,000 or 24%, followed by dairying, 
which con tribu tes $140,000, or 22%. The 1,898 ha of land w ithin the 25 ANEF contour 
th a t support ag ricu ltu ra l a c tiv itie s  are es tim ated  to  produce goods to  a gross value of 
$3.3 m illion, while the  n e t value of production from this a rea  has been e s tim a ted  to be 
about $588,000.

242



BADGERYS CREEK

Table 9-7.9 Current annual value of agricultural production within the 25 ANEF 
contour

E nterprise
A rea or 
number

Gross 
value of 

production

($)

Variable
costs

including
labour

($)

Aggregate
gross

margin

<$)

Pasture
costs

<$)

Overhead
costs

($>

Net value 
of

production

<$)

Intensive livestock
Pigs (bacon production) 10 sows 18,520 16,725 1,795 1,540 255
Poultry
. M eat production 225,000 birds 300,000 187,500 112,500 56,500 56,000
• Egg production 24,000 layers 432,000 374,400 57,600 - 30,000 27,600

Intensive cropping
Wholesale nursery 
V egetables 40 ha 310,400 234,255 76,145 29,200 46,945

Grazing
Sem i-intensive 
. Dairying 442 ha 592,310 285,575 306,735 26,080 62,695 217,960
. T ro tting  horse training 

and spelling 50 ha 500,000 425,000 75,000 2,950 30,000 42,050
Extensive 
. Beef c a ttle 817 ha 164,625 38,670 125,955 48,205 72,170 5,580
. Thoroughbred horse 

spelling 155 ha 968,750 697,500 271,250 9,145 81,375 180,730
. Horse agistm ent 317 ha 31,700 7,925 23,775 12,890 10,935

T otal 3 ,318,305 2,267 ,550 1,050,755 86,380 376,320 588,055

D airying, which con tribu tes approxim ately  $218,000, rep resen ts  37% of this net value of 
production, followed by thoroughbred horse spelling, which con tribu tes $181,000 or 31%. 
The reason for dairying being the  m ajor con tribu tor to the net value of production in 
both  these  areas is the re la tiv e ly  high proportion of land occupied by dairy  farm s, desp ite 
th e ir re la tiv e ly  low re tu rn s  per h ec ta re  com pared w ith those of more intensive 
en terp rises .

If the  Badgerys C reek  site  is not se lec ted  for a irport developm ent, the  value of 
production in th is a rea  over the nex t ten  years is likely to  rem ain  much the sam e as a t 
p resen t, even w ith fu rth er subdivision for residen tia l developm ent. This is because such 
subdivision is likely to  occur f irs t on land now used prim arily  for grazing-based 
industries, especially  for beef c a tt le , as these en terp rises  produce the low est re tu rn s  in 
re la tio n  to  land values. Given these low re tu rns  and the minor contribu tion  which beef 
c a tt le  en terp rises  make to the  to ta l value of production from the area , th e ir  reduction  
will have li t t le  e ffe c t on the value of production.

P iggeries are also likely to  be one of the firs t industries to move from  the a rea  once 
fu rth er urban developm ent takes p lace . H owever, this will have li t t le  e ffe c t on the to ta l 
value of production in the  a rea  as, again, bacon production con tribu tes only a very sm all 
p a r t of the to ta l value of production.

As beef c a t t le  and pig num bers continue to decline in the area , it is expected  th a t the 
num ber of horses will increase . This will help to  m ain tain  the value of production from 
the  a rea  owing to  the higher re tu rns from horse en terp rises  in re la tio n  to the value of 
land.

9.7.3 Agricultural econom ics

The d a ta  p resen ted  in Tables 9.7.8 and 9-7.9 can be com pared w ith the  value of 
production d a ta  from the  A ustralian  Bureau of S ta tis tic s  1982-83 ag ricu ltu ra l census to 
de term ine  the re la tiv e  m agnitude of the value of production in the proposed site  and 
w ithin the  25 ANEF contour com pared to  th a t of the  local c ities , the  region, and the
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S ta te  as a whole. This com parison ind icates  th a t the gross value of production of 
$8.3 million from  the  proposed site  and w ithin the  25 ANEF contour rep resen ts  around 
17% of the  com bined value of production ($47.92 million) from the c itie s  of Liverpool 
and P enrith . This la t te r  figure rep resen ts  about 15% of the  value of production in the 
Sydney Subdivision, which in tu rn  to ta ls  approxim ately  7% of the value of production 
from  the  S ta te  as a whole.

9.7.4 Assessment of e ffe c ts  and safeguards

If a irpo rt developm ent w ere to proceed, ag ricu ltu ra l land use w ithin the  proposed a irpo rt 
s ite  could continue until the  land was required  for a irpo rt construction  or would be 
progressively  scaled  down from the  da te  of acquisition. The ra te  of such scaling down 
would be dependent on the  desire of the  owner to  re lo c a te  and the  tim e a t which 
construction  in te rfe re d  w ith the ag ricu ltu ra l ac tiv itie s . In some cases it may be feasib le  
for ag ricu ltu ra l use to be continued on a lease-back  arrangem ent until the  la t te r  stages 
of construction . In the  case of some ag ricu ltu ra l ac tiv ities , it is likely th a t the  ow ners 
would opt to  re lo ca te  outside the a rea  associated  w ith the  a irp o rt. A lease-back  
arrangem ent would th e re fo re  provide them  with tim e in which to develop a new com plex 
elsew here to  which th e ir  operations could be tran sfe rred  when a irpo rt construction  
a ffec tin g  th e ir  p roperty  began.

E ffects within the proposed site

O nce the  land for th e  proposed a irpo rt had been acquired, all fu tu re  developm ent of the 
land in te rm s of its  ag ricu ltu ra l functions (for exam ple, buildings, irriga tion  layout and 
p astu re  im provem ent) would be ha lted  while the  owners of the  land p repared  e ith e r to  
re lo c a te  th e ir operations or to cease production a ltogethe r.

During the survey, s ta tem en ts  w ere made by many of the  older landow ners who had 
moved from  areas closer to  Sydney about six to  seven years ago to  develop new 
p ro p erties  in the Badgerys C reek  a rea  th a t, if a irport developm ent w ere to proceed , they  
would relinquish th e ir ag ricu ltu ra l operations and e ith e r seek a lte rn a tiv e  em ploym ent or 
re tire . In order to  buy su itab le  land which they  could afford , they  fe lt th a t they  would 
need to  move considerably fu rth er aw ay from  Sydney, possibly to  the  w est of the  Blue 
M ountains. For vegetab le  grow ers and nurserym en, such a move would m ean the  loss of 
many of th e  advantages which they  now have, such as proxim ity  to  the  fresh m arke t a t 
F lem ington and to  the pou ltry  industry  for m anure.

P roxim ity  to  the  end user is also an im portan t consideration for b ro iler producers and 
dairym en. If a bro iler producer w ere to  re lo c a te  his or her operations to an a rea  
considerably d is tan t from m ajor processors, it may be d ifficu lt for the  producer to  obtain  
a co n tra c t w ith a processor. Sim ilarly, the  NSW D airy C orporation  m ight not allow a 
producer to  tran sfe r his quo ta to  a p roperty  fu rth er away from Sydney if o ther dairy 
fa rm ers closer to  Sydney could supply ex tra  quota milk. Pig producers in the  a rea  who 
had to  move fu rth er aw ay from  Sydney would probably have to  change th e ir pigs' feed 
source, as it could becom e uneconom ical to transpo rt the  w aste b reak fas t cerea ls  and 
s ta le  bakery  produce the  longer d istances involved.

H owever, b eef c a t t le  production could easily  be tran sfe rred  to  o ther p a rts  of the S ta te , 
as th is is an unprofitab le  ac tiv ity  in re la tio n  to the  value of the  land in the  proposed s ite , 
and this a rea  holds no special sign ificance for the  beef industry. In te rm s of the  horse 
industry , the  m ajor significance of the  a rea  is probably one of convenience to  the  owners 
of the  horses ra th e r  than  being re la ted  to  econom ic fac to rs . This ac tiv ity  could 
th e re fo re  be re lo ca ted  elsew here w ithin the  Sydney area , assum ing th a t horse ow ners 
w ere p repared  to continue paying su ffic ien t fees to  provide the  landholders w ith an 
accep tab le  re tu rn .

As far as the  in tensive industries are  concerned, it  is possible th a t som e of these  could 
continue operating  on a lease-back  arrangem ent during p a rt of the  construction  phase,
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given the  sm all a rea  of land which they  requ ire  for th e ir operations. For exam ple, 
vegetab les could continue to be grown w ithin the airport s ite  if the a rea  involved were 
not in or near th e  construction  a c tiv itie s . The sam e would apply to  pigs, pou ltry  and 
nurseries. H owever, dust from earthw orks and tra f f ic  could a f fe c t the ab ility  of 
nurserym en and vegetab le  grow ers to  sell such produce on the  fresh m ark e t. It is likely 
th a t all the grazing based industries, given the la rger areas of land involved, would have 
to cease operations once construction  began. This is because once some of the buildings 
on a horse estab lishm ent or dairy farm  are  dem olished, for exam ple, or fences on any 
grazing p roperty  rem oved, the  en tire  operation  is disrupted.

G enerally , many of the landholders intending to  re lo c a te  the ir operations would need a 
minimum of about th ree  years, if funds w ere not a lim iting fac to r, to  develop a new 
p roperty  before moving to it in order to avoid reducing production. Many of the 
p roperties  in the a rea  have, for exam ple, required  six to  seven years to  reach  th e ir 
p resen t fully developed stage, w ith the la te r  stages of this developm ent having been 
financed from cash flow produced in the preceding th ree  years . T here fo re , to  avoid a 
reduction  in a landow ner's scale or size of operation , he or she would have to  re lo c a te  to 
a p roperty  which was equally well developed. If this developm ent involved the sowing of 
p astu res, the construction  of dam s for irrigation  and the construction  of buildings and 
fencing, a t le ast th ree  years could elapse before the p roperty  was ready  for intensive 
production.

O nce the a irpo rt began operating, it has been es tim ated  th a t the gross value of 
production th a t would be lost from the  land now being used for ag ricu ltu re  w ithin the 
a irp o rt s ite  would be approxim ately  $5.0 m illion. H owever, not all th is production would 
be to ta lly  lost to the econom y, as many cu rren t landholders would sh ift th e ir operations 
elsew here, while existing producers in o ther a reas could increase th e ir  production to 
m eet any sho rtfa ll.

In addition to the loss of production from w ithin the proposed site , ind irec t e ffe c ts  would 
cause fu rth er production losses in the  surrounding region. For exam ple, in a s itua tion  
w here only p a rt of a p roperty  was acquired, production could cease from  the en tire  
p roperty , p a rticu la rly  if it w ere no longer viable to continue it or if the en terp rise  w ere 
re lo c a ted  elsew here to  m ain tain  its  v iability . A nother ind irect e ffe c t could be th a t new 
urban developm ent th a t m ight have been built on re la tiv e ly  unproductive land e ith er 
w ithin the proposed site  or w ithin the  25 ANEF contour m ight instead  have to be built on 
o th e r land outside the 25 ANEF contour which m ight be m ore agricu ltu ra lly  productive.

E ffects  within the 25 ANEF contour

During both  the acquisition  and operational phases, the re  is likely to  be a period during 
which fu tu re  developm ent of ag ricu ltu ra l land w ithin the  25 ANEF contour would 
s tag n a te  pending the owners' decisions on w hether to  rem ain  or to re lo c a te  the ir 
operations. Their decisions would be based on th e ir percep tions of the e ffe c ts  th a t the 
noise would have on th e ir en terp rises  or on them selves and of the likelihood th a t the ir 
land would be a ffe c te d  by urban developm ent associated  w ith the  a irp o rt. If th e ir 
p resen t land w ere in dem and for a irport associated  urban developm ent, they  m ay be able 
to  obtain  a  re la tiv e ly  higher p rice  for th e ir land which would enable them  to continue 
th e ir  ag ricu ltu ra l en terp rises  in another location . If this w ere not the case, then the ir 
land may be w orth less, since it is also unlikely to  be in dem and for conversion to  urban 
land in the short te rm . In this la t te r  situa tion , the  landholders would have to continue 
th e ir  cu rren t operations, or, if they wished to  m ove, e ith e r cease production a lto g e th e r 
and seek a lte rn a tiv e  em ploym ent, re lo c a te  th e ir en terp rise  or re tire . Given the high 
level of cap ita l required  to estab lish  intensive ag ricu ltu ra l operations such as poultry  
production, and the am ount of cap ita l involved in many of the horse train ing  and spelling 
estab lishm ents, it is unlikely th a t these p roperty  ow ners would re lo c a te  if they  fe lt able 
to  condition them selves to  a irc ra f t noise.
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During the  construction  phase, it is unlikely th a t th e re  would be a s ign ifican t d irec t 
e f fe c t on production w ithin the  25 ANEF contour, as a c tiv itie s  would not be displaced by 
the  a irp o rt. H owever, the  need for areas for urban developm ent associa ted  w ith the 
a irp o rt could cause some d isp lacem ent of ag ricu ltu ra l uses. Also, those g razing-based  
en te rp rises  s itu a ted  partly  w ithin the  proposed s ite  and p artly  w ithin th e  25 ANEF 
contour could be a ffec ted . For exam ple, the  buildings on the  la rge  dairy  farm  situ a ted  
along The N orthern  Road (which are in the  proposed site) would be dem olished and the  
operation  of the farm , plus some face ts  of the  associated  farm  south of Bringelly, would 
be a ffec ted . Even if the buildings w ere re lo ca ted  to  ano ther p a rt of the  farm , th e  size 
and scale  of the  operation  would have to be reduced considerably, which is co n tra ry  to  
the  wishes of the  p resen t owners. C urren tly , these  two dairy  farm s supply approxim ately  
one-th ird  of the  milk in take  of U nited  D airies a t P a rra m a tta  and any reduction  of 
operations would a f fe c t th e  availab ility  of milk to supply U nited  D airies. If the  
operations of the  dairy farm  along The N orthern  Road w ere to  be re lo ca ted , it  could take  
up to five years to  fully develop a new p roperty  to ensure th a t th e  tran sfe r  of operations 
occurred  w ith minim al loss of production.

H owever, these  e ffe c ts  would not necessarily  be associated  w ith acquisition , and w hether 
the  sam e e ffe c ts  would be evident when dem olition was requ ired  would depend upon the  
tim ing and stag ing  of construction  of the  runway system  and the  n a tu re  of the  operation  
of this farm  (and its  associa ted  operations) a t th a t tim e.

The m ajor fac to r determ ining  w hether landowners w ithin the  25 ANEF contour rem ained  
or re lo ca ted  would be the  econom ic e ffe c t of the  a irpo rt's  operations on th e ir  
ag ricu ltu ra l en terp rises . The two fac to rs  of an a irpo rt's  operation  which could have an 
econom ic im pact on ag ricu ltu re  are:

. a irc ra f t exhaust em issions 

. noise.

Aircraft exhaust emissions
T here does not appear to be any evidence to  suggest th a t the  exhaust em issions from  je t  
a irc ra f t have any e ffe c t on vegetab le  production or on pastu re  grow th. T here are  two 
vegetab le  gardens in close proxim ity  to  K ingsford-Sm ith A irport, and in o ther vegetab le  
growing areas oil burners, which have sim ilar em issions to those from a irc ra f t,  a re  
som etim es used to p reven t frosts. These fac to rs  suggest th a t such em issions do not 
reduce p roductiv ity  in vegetab le  growing areas. No d e trim en ta l e f fe c t has been 
observed on the  vegetab le  gardens ad jacen t to K ingsford-Sm ith A irport or on the  grass 
growing a t th a t a irp o rt. P astu re  grow th in the v icin ity  of R ichm ond Air F orce  Base also 
does not appear to  be a ffec ted , nor does th e re  appear to be any e ffe c t on the  quality  of 
milk produced by cows grazing pastu res in th a t area .

E ffect o f noise on livestock
T here has been very l i t t le  research  carried  out in A ustralia  on the e ffe c ts  of noise on 
livestock , and th e  li t t le  th a t has been done has been confined m ainly to  e ffe c ts  on sheep 
and c a tt le . Many of the  studies and observations conducted overseas on the  e ffe c ts  of 
a irc ra f t noise on livestock  re la te  to  sonic booms. A lthough no sonic booms are  expected  
in th e  s ite  and surrounding area , the  resu lts  of these  stud ies are neverthe less  p resen ted , 
as it is suggested  th a t if livestock  have been found to  be u n a ffec ted  by sonic booms they  
are  unlikely to  be a ffe c te d  by noise in the  v icin ity  of an a irpo rt. C onsiderable work into 
the  e f fe c ts  of noise on poultry  has been carried  out overseas and these  resu lts  are  also 
discussed below.

. Sheep: At H aw kesbury A gricu ltural College, an increase  in ac tiv ity  and
restlessness in sheep has been observed when RAAF H ercules, C aribou and je t  
a irc ra f t are  taking off approxim ately  1.5 km away.

G randin (1983) rep o rts  th a t excessive noise can be s tressfu l to  livestock , and quotes 
the  resu lts  of work carried  out by Ames (1974) who exposed sheep to  th ree  d iffe ren t
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types of sound a t e ith e r 75 dB or 100 dB. Ames found th a t sheep exposed to the  
75 dB levels gained w eight fa s te r  during a feed tr ia l than  e ith er the sheep used as 
contro ls or the sheep exposed to  100 dB. The anim als exposed to  100 dB appeared  
m ore s tressed  and had the low est weight gains. An increase in h e a rtb e a t was 
observed also when anim als w ere exposed to  sudden noises which alarm ed or 
frigh tened  them .

C attle: Espm ark, F a it and F a it (1974) rep o rt on behavioural reac tions observed in
c a t tle  and sheep exposed to  sonic booms and low -altitude subsonic flights. No 
adverse e ffe c ts  w ere observed, and behavioural reac tions w ere considered minim al 
in both  species. Both c a ttle  and sheep w ere less d isturbed tow ards the  end of the 
te s t  period of four days, thus indicating th a t adap ta tion  had taken p lace. Ewbank 
(1976) repo rts  th a t th e re  w ere no signs of continued arousal or general panic in 
c a tt le  subjected  to sonic booms produced by m ilitary  a irc ra f t. He also repo rts  th a t 
milk yield did not seem to  be a ffec ted .

While a sign ificant drop in milk production was rep o rted  for the firs t week a f te r  the 
Khancoban airfie ld  was opened, the  e ffe c t on milk production was observed to 
d isappear w ithin a  m onth. T here has also been l i t t le  repo rted  e f fe c t on milk 
production in the  Richmond a rea , which ind icates th a t the cows there  have adapted  
to  a irc ra f t noise.

Pigs: Kilgour and D alton (1984) rep o rt th a t pigs have very good hearing and are
easily  panicked by sudden loud noises such as aeroplanes or thunder. Grandin (1983) 
repo rts  on a study conducted by Webb (1966) in which a boar was exposed to  a 
120 dB recording of a thunderstorm . The boar crouched down, quivered and refused 
to  m ove. H owever, Ewbank (1976) s ta te s  th a t th e re  have been no indications of 
econom ic loss where pigs have been subjected  to  sonic booms.

Horses: It is suggested by Kilgour and D alton (1984) th a t horses may be prevented
from sleeping when they are  stab led  where noise is sporadic and strange to  them . 
Ewbank (1976) suggests th a t horses may show a more violent response to impulse 
noises than  is evident in o ther grazing species, and th a t horses confined in a building 
may show an exaggerated  response as a resu lt of e ith er feeling trapped  or being 
alarm ed by the v ibration of the building around them . He also suggests th a t 
thoroughbred horses may not adapt to sonic booms as well as sheep and c a tt le  do.

H owever, investigations made by the D epartm en t of A gricu lture in the v icin ity  of 
the  Richm ond Air Force Base ind icate  th a t, although noise does a f fe c t horses in the 
short te rm , they  soon adjust to  i t .  R acehorses brought on to  a p roperty  under a 
fligh t p a th  for spelling are probably the m ost likely to  su ffer dam age through over
exc item en t in the  firs t few days until they  adjust. It has been suggested also th a t 
m ares being brought to a stud under a flight p a th  to m ate  and foal may also be 
a ffec ted . H owever, stallions and m ares in perm anent residence on such a p roperty  
will adjust.

Poultry: Ewbank (1976) concludes th a t poultry  give the most pronounced responses
to  sonic booms, but th a t it has not been possible to dem onstra te  clearly  th a t deaths, 
injury or loss of production have arisen  as a consequence of sonic boom exposure. 
An a rtic le  by Poole (1982) review s overseas li te ra tu re  dealing w ith the e ffe c ts  of 
noise on poultry . He s ta te s  th a t, while severe losses in the  past have been 
a ttr ib u te d  to  poultry  being frigh tened  by noises such as low-flying a irc ra f t or sudden 
car horns, th e re  are nevertheless many highly successful poultry  operations in the 
im m ediate  v icin ity  of busy airfie lds or highways. He also s ta te s  th a t m ost research  
rep o rts  consider sound as a stress  fac to r, and observe the adverse e ffe c t th a t noise 
has on poultry  when they are  subjected  to  it in the short te rm . He quotes a Russian 
tr ia l in which it  was observed th a t a noise of 90 dB a t any audible frequency range 
produced harm ful physiological e ffe c ts  on the fowls, while th ree  Yugoslavian tr ia ls  
quoted a sound in tensity  of 83 dBA as being a level where egg production was
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a ffe c te d . H ow ever, th is approach largely  ignores the  ro le th a t conditioning of 
pou ltry  to  sound would have on subsequent bird response.

By using taped  flyovers of a irc ra f t a t a sound in tensity  of 96 dB inside an incubator, 
S tadelm an (1958a) exam ined the e f fe c t of noise on the hatch ing  of eggs and the  
quality  of chicks produced. The conclusion of th is study is th a t th e re  is no 
m easurable e f fe c t a ttr ib u tab le  to noise on egg hatch ing  or on the quality  of chickens 
produced.

A fu rth e r tr ia l by S tadelm an (1958b) concludes th a t b ro iler chickens cam be grown 
w ithout loss or w eight d ifferences in areas sub jected  to  sound levels in excess of 
110 dB in the frequency range 20-10,000 cycles per second. From  observations made 
in this study, S tadelm an concludes th a t loss in a pen of bro iler chickens is much 
m ore likely to  occur from an iso la ted  low -level flyover than from  continuous noises 
resu lting  from close proxim ity  to  an a irfie ld . Poole (1982) also quotes a G erm an 
tr ia l which found th a t subjecting bro iler fowls and w hite Leghorn layers to engine 
noise of 100 dB for th ir ty  m inutes rep resen ted  a s tress  on th e  birds. H owever, in a 
second tr ia l where the poultry  w ere subjected  to the sam e noise for th ir ty  m inutes 
per day for seven days, am adap ta tion  e ffe c t was noticed .

Poole (1982) concludes from the l i te ra tu re  th a t once baby chicks have experienced  
sudden loud noises, they  will tend subsequently to  take  these  for g ran ted . It is 
possible, th e re fo re , to  condition baby chicks safely  to specific  sounds during the  
firs t few days of life . H owever, the  D epartm en t of A gricu lture points out th a t it 
may tak e  a bro iler chicken another th ree  days to reach  slaughter w eight if it is 
sub jected  to  loud noises. This would increase variable costs by 7-8% given the  ex tra  
feed  and labour required .

If all ag ricu ltu ra l a c tiv itie s  w ithin the  25 ANEF noise contour ceased once the  airpo rt 
com m enced operations, the gross value of production lost from th is a rea  would be 
$3.3 m illion. H ow ever, it can be seen from  the  preceding discussion th a t the operation  
of the a irp o rt is unlikely to  resu lt in the cessation  of ag ricu ltu re  w ithin th is a rea . While 
pou ltry  and horse spelling industries would be the  m ost likely to  be a ffec ted , given the 
high cap ita l costs requ ired  for se ttin g  up these estab lishm ents, they  would be unlikely to  
re lo c a te  if the econom ic e ffe c ts  w ere only m arginal. H owever, if all the poultry , 
tro ttin g  horse tra in ing  and spelling, and thoroughbred horse spelling operations in the 
a rea  w ere to  cease , the  gross value of lost production would be $2.2 m illion. Only a 
proportion  of this would be lost en tire ly , as some of the  p resen t opera to rs  would re lo ca te  
th e ir  operations elsew here. A lthough land now used for these  industries could be taken  
over by b eef c a t t le  grazing, this would have li t t le  im pact on lim iting the value of lost 
p roduction  because of the  re la tiv e ly  low re tu rn s  which beef c a tt le  operations produce.

In the  in itia l stages of the  airpo rt operations, some landholders such as dairy  farm ers, 
pou ltry  farm ers and pig farm ers could su ffer some sh o rt-te rm  loss of production until 
such tim e as th e ir  livestock  adapted  to  th e ir new environm ent.

Safeguards

The previous section  quotes research  which ind icates  th a t most livestock  becom e 
conditioned to  noise if they  are subjected  to  it consisten tly  over a short period of tim e. 
H ow ever, while the few days required  for conditioning are not significant in the lives of 
anim als such as c a t t le  and horses, it is a d iffe ren t proposition for poultry , as the 
econom ic life  of broilers is only six to  seven weeks and around fourteen  m onths for 
layers.

Poole (1982) suggests th a t, in the case of rep lacem en t laying stock , it is desirab le th a t 
the  birds be raised  from hatch ing  under the sam e conditions w ith re sp ec t to sound th a t 
they  will experience during th e ir  productive lives. As chickens can be conditioned to
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loud noise by exposure to  it during th e ir f irs t th ree  days, it would th e re fo re  be p referab le  
for a layer or b ro iler farm  loca ted  close to an airpo rt to  obtain  its  rep lacem en t stock  
from a source loca ted  under the sam e or sim ilar conditions.

BADGERYS CREEK

9.8 REGIONAL PLANNING AND DEVELOPMENT

This sec tion  considers the im plications of the  s ite  acquisition and possible airport 
developm ent a t Badgerys C reek  for the  regional planning of the  Sydney Region, and more 
p a rticu la rly  for the  planning of those portions of the  M acarthur and Sydney W estern Sub- 
Regions adjoining the  s ite . In the ensuing discussion, the  m ain em phasis is on the 
probable e ffe c ts  of a irpo rt developm ent on the p o ten tia l for changes in land use in the 
tw o Sub-Regions. Some e ffe c ts  would re s tr ic t  developm ent in ce rta in  p laces, o thers 
would encourage i t .  These e ffe c ts  on land use re la te  mainly not to  the acquisition  of a 
s ite  bu t to  the  possible developm ent of the a irpo rt and to its  noise e ffe c ts  (Section 9.2), 
econom ic and social e ffe c ts  (Section 9*6), and its  access needs (Section 10.4). The 
appropria teness of any p a rticu la r changes in land-use zoning will, how ever, also depend 
on the p resen t policies of s ta te  and local planning au th o rities, and on changes in land use 
th a t may take  place prior to  a irpo rt developm ent, as a resu lt of m etropolitan  grow th. 
For th is reason , it is necessary  to  review  both  the recen t h istory  of planning in the 
Sydney Region and its  likely fu tu re  d irec tion .

9.8.1 R ecent history o f Sydney's growth

Any assessm ent of the e ffe c ts  of a irpo rt developm ent m ust take into consideration 
Sydney's size, as one of the fif ty  la rg est c ities  in the world, w ith a population (Sydney 
Region) e s tim a ted  in 1981 a t 3.28 m illion. Within the Sydney Region, which has an area  
of 12,407 k m 2, the  urban a rea  extends alm ost un in terrup ted  from the c ity  cen tre , 90 kin 
w estw ard to  K atoom ba, 75 km northw ard to  G osford—Wyong and 32 km southw ard to 
H ea th co te . R ecen t developm ent in the C ities  of Liverpool and F airfie ld  has extended 
th e  urban a rea  in those c itie s  to a d istance of 32 km from  the  c ity . The proposed airport 
s ite  a t Badgerys C reek  is loca ted  in the C ity  of Liverpool about 15 km w est of these new 
urban areas  and some 46 km w est of the c ity  cen tre .

Sydney Region Outline Plan

Planning for fu tu re  urban expansion and developm ent in the Sydney Region d a tes  back to 
1948, w ith the  com pletion of the  County of Cum berland Planning Schem e. This plan was 
given s ta tu to ry  e f fe c t in 1951 and rem ained the  b lueprin t for developm ent for the 
ensuing fif teen  years; even so, substan tia l m odifications w ere made to  the principles of 
th e  plan as the population increased  a t an unexpected  ra te . In view of the higher ra te  of 
population grow th, the  Sydney Region O utline P lan , adopted in 1968 (S tate Planning 
A uthority  of New South Wales 1968), was in tended to provide for an expected  5.5 million 
people in the  y ear 2000.

U nder the provisions of the P lan, urban developm ent was in tended to occur in linear 
sec to rs  along com m unication corridors. This basic fram ew ork was estab lished  because 
of tran sp o rt and o ther developm ent in the  P a rra m a tta —Blacktow n—P en rith  corridor. 
New sec to rs  added w ere the south-w est sec to r focusing on C am pbelltow n, the  F a irf ie ld — 
H oxton P ark  sec to r focusing on W etherill P ark —Bonnyrigg, the south sec to r focusing on 
M enai and the  north -w est sec to r focusing on the  Rouse H ill—M araylya area .

Sydney Region Outline Plan review

During the  la te  1970s the Sydney Region O utline P lan  cam e under c r itic a l review  and 
th is cu lm inated  in the publication  of a rep o rt in 1980 (NSW Planning and Environm ent 
Com m ission 1980). U ndertaken  a t a tim e when econom ic conditions and population 
grow th w ere som ew hat d iffe ren t from those of 1968, and when g rea te r  em phasis was
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being p laced  on environm ental issues, the review  of the  P lan concluded in re la tio n  to  
urban developm ent and grow th th a t:

. as was hoped when the Sydney R egional O utline P lan was p repared , the  phasing plan 
for urban developm ent had provided a reliab le  guide for the  extension of sew erage 
and o ther re ticu la ted  services;

. how ever, it had also proved a guide to p riv a te  investors in a tim e of land boom and 
thereby  con tribu ted  to  the  increase in the p rice  of housing land;

. th e re  was thus a  con flic t betw een the need to  re s tra in  developm ent in new areas 
un til existing serv iced  lands w ere fully developed, and the need to  subdivide and 
serv ice  new land on an extensive scale in order to c re a te  and m ain tain  a continuing 
supply of low -priced resid en tia l land;

. th e  ob jective expressed in the P lan , of ensuring a wider and m ore balanced 
d istribu tion  of com m ercial ac tiv ity  and avoiding o ver-concen tra tion  of em ploym ent 
in th e  m etropo litan  cen tre , should be redefined  in te rm s of developing a balance 
betw een  hom es and jobs, com m unity fac ilitie s  and serv ices.

The Review  concluded th a t the Phasing P lan contained in the Sydney Region O utline P lan 
should be d iscontinued and, in its  p lace , it proposed th a t an in te r-d ep a rtm en ta l 
co m m ittee  should be estab lished  to  m anage th e  re lease  of new urban land and the 
extension of re tic u la te d  serv ices and com m unity fac ilitie s  in phase w ith changes in 
population. It was recognized th a t one task  particu la rly  appropria te  to such a group 
would be to  iden tify , co -o rd ina te  and im plem ent the necessary  S ta te  G overnm ent funding 
for carrying out urban developm ent.

This proposal was pu t into e f fe c t when the Urban D evelopm ent C om m ittee  was se t up in 
Sep tem ber 1980, under th e  E nvironm ental P lanning and A ssessm ent A ct, 1979, to  advise 
the  G overnm ent on all m a tte rs  re la ting  to  urban developm ent and in p a rticu la r on the 
supply of res iden tia l land.

9.8.2 Future urban development in the medium term

The rem aining areas iden tified  for urban developm ent under the Sydney Region O utline 
P lan  will be in suffic ien t to m eet an tic ip a ted  dem and beyond about 1990, owing to  the 
fa c t th a t much of the rem aining land is subdivided into sm allholdings and is unlikely 
w ithin the  tim e available to  be fu rth er subdivided into residen tia l lo ts.

The U rban D evelopm ent C om m ittee  rep o rted  to  th e  G overnm ent on the  p rio ritie s  for 
urban developm ent beyond the  areas earm arked  in the P lan  or o therw ise already  
approved. Four broad areas w ere iden tified  to  m eet Sydney's requ irem en t for fu rth e r 
urban developm ent in the  medium te rm , i.e . from 1990 into the early  p a rt of the tw en ty - 
f irs t century; these w ere:

. N orth-W est Sector 

. M acarthur South 

. B ringelly 

. C en tra l C oast.

These areas are  discussed below.

North-W est Sector

The N orth-W est S ec to r includes several loca lities  where th e re  are no physical con stra in ts  
precluding the possibility  of urban developm ent. A fte r excluding the  Scheyville a irp o rt 
s ite  defined in the Major A irport N eeds of Sydney Study, the  following four possible
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loca lities  for urban developm ent w ere iden tified  by the D epartm en t of Environm ent and 
Planning (1984):

. R iverstone—Rouse H ill—M arsden Park

. Londonderry 

. Glossodia 

. D ural.

These lo ca litie s  could be expected  to provide fac ilitie s  for an e s tim ated  population of 
370,000. Basing its  decision on an assessm ent of transpo rt costs, social and physical 
in fra s tru c tu re  and o ther issues affec tin g  residen ts and local governm ents, the 
D epartm en t of Environm ent and Planning concluded th a t the  N orth-W est Sector should 
have f irs t p rio rity  for inclusion in th e  urban developm ent program m e. In July  1984 the 
D epartm en t of Environm ent and Planning com pleted  the  N orth-W est S ec to r Regional 
Environm ent Study, and a D raft R egional E nvironm ental P lan  is expected  to be exhibited 
in mid 1985.

M acarthu r South

M acarthu r South is a large a rea  south of C am pbelltow n, lying mainly in the  Shire of 
W ollondilly, and encom passing:

. land betw een Appin Road ridge, the  N epean and C a ta ra c t R ivers and Cam den P ark  
C onservation A rea, including the ca tch m en ts  of E lladale, O asedale and M allaty 
C reeks;

. land a t M enangle betw een the  N epean R iver and the railw ay line including Foot 
Onslow C reek  ca tchm en t;

. land a t Douglas P ark  betw een P ic ton  Road and the  N epean R iver.

The in itia l plans for th is a re a  (S tate Planning A uthority  1973) provided for an even tual 
population of 170,000, bu t in the medium term  only an additional 50,000 w ere envisaged. 
The D epartm en t of Environm ent and Planning has rece n tly  decided to  p repare  a D raft 
R egional Environm ental P lan  for the whole of the M acarthur Sub-Region, com prising the 
local governm ent areas of C am pbelltow n, Cam den, Liverpool and Wollondilly, w ith the 
purpose of addressing m ajor planning issues and determ ining  fu tu re  land uses.

Bringelly

The Bringelly a rea  includes land near Kemps C reek  and C ecil P ark , and was in itia lly  
assessed as eventually  accom m odating some 150,000 people. H ow ever, a f te r  
investigation , the  D epartm en t of Environm ent and Planning determ ined  th a t, of the 
choices open to  i t ,  Bringelly was least su itable to  m eet requ irem en ts for m edium -term  
urban developm ent.

Central Coast

The C en tra l C oast a rea , com prising the  G osford and Wyong local governm ent areas, 
could accom m odate about 280,000 people by 2001. H owever, th e re  is continuing 
discussion betw een  the  D epartm en t of Environm ent and Planning, the  D epartm en t of 
M ineral R esources, and the Wyong Council in re la tion  to  the conflic ting  requ irem en ts of 
coal-m ining and urban developm ent.

9-8.3 Future urban development in the long term

Following a study by the D epartm en t of Environm ent and Planning of p o ten tia l areas for 
long-term  urban developm ent, the  NSW G overnm ent in D ecem ber 1982 requested  the 
D epartm en t to  p repare  a m etropo litan  developm ent s tra teg y .
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Sydney's population is expected  to  continue to  expand over the  next few decades and a t 
p resen t i t  is p ro jec ted  as reaching  4 m illion by about the  tu rn  of the  cen tu ry  and
4.5 million by about 2011. H owever, ra te s  of grow th may increase  or decline, in which 
case th e  populations of 4 m illion and 4.5 million may be reached  sooner or la te r  than 
these  d a tes. Previously, the  convention used in m etropo litan  planning has been to 
a tte m p t to link proposed urban developm ent w ith population grow th on a tim e-sca le , but 
the  resu lt has been confusing when the ra te  of population grow th and hence the  
requ irem en ts  for urban expansion have been e ith e r under or o v er-estim ated . B ecause of 
these  past experiences, th e  D epartm en t of Environm ent, while considering options for 
long-term  urban developm ent, does not discuss them  in the  con tex t of any tim e fram e.

The fu tu re  s tra te g ic  d irec tion  of m etropo litan  planning will depend on the  op tim ization  
of a num ber of fac to rs  including:

. d istribu tion  of em ploym ent opportunities, including those re la te d  to  the  construction  
and operation  of a second Sydney airpo rt;

. provision of tran sp o rt fac ilities;

. a range of social, dem ographic and econom ic fac to rs.

The p a tte rn  of population d istribu tion  th a t is overall the optim um  one is not likely to  be 
th e  best p a tte rn  from  any one perspective .

Potential areas for future urban development

The s ta r tin g  point for identify ing po ten tia l areas for fu tu re  urban developm ent is the 
availab ility  of land. F igure 9.8.1 shows which land within the  Sydney Region is a lready  
being used for urban purposes or has been com m itted  for urban developm ent. Table 9.8.1 
lists  areas, including in this con tex t the  no rthern  p a rt of th e  Illaw arra  Region, th a t can 
be iden tified  as possible s ites  for fu tu re  urban developm ent a f te r  taking account of 
environm ental considerations and physical constra in ts . The ra te  of u tiliza tio n  of land 
will depend not only on the  ra te  of population grow th, but on w hether the  geographical 
p a tte rn  of grow th is co n cen tra ted  or dispersed.

Table 9.8.1 Potential areas for future urban development

Region/Sub-Region P o ten tia l areas

Sydney

G osford—Wyong Somersby, W arnervale

Sydney N orthern  

Sydney W estern

Belrose, Duffys F o rest, Ingleside, T erry  Hills

N orth-W est sec to r A rcadia, K urrajong, Londonderry, M arsden Park , 
Rouse Hill, Scheyville, Schofields, R iverstone

F airfie ld  sec to r C ecil Park

M acarthur Appin, Bringely, Cawdor, C obbitty , Douglas Park , 
M enangle, Wilton

Illawarra

Wollongong H elensburgh

Source: D epartm en t of Environm ent and Planning.
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G eographical p a tte rn  co n cen tra ted

Assuming the  population in existing urban areas does not decline, and a division of land 
in new areas  in to  ten  household lo ts per h e c ta re  (for the  purpose of m easuring 
res id en tia l density , a h ec ta re  includes residen tia l land, local roads, local open space, 
local c en tre s  and schools), then  the  population increase to  4.5 m illion could be 
accom m odated  w ithin the  areas iden tified  as su itable or possibly su itab le  for urban 
developm ent in the  Sydney Region O utline P lan (excluding C obb itty  and K urrajong, 
which have been iden tified  as su itab le  for urban developm ent in the long te rm , but in 
which the  cap ac ity  for urban developm ent has not y e t been firm ly estab lished). Beyond 
a figure of 4 .5  m illion, the optim um  sequence for new urban areas in te rm s of balancing 
hom es and jobs and in fra s tru c tu re  investm ent would depend on th e  location  se lec ted  for 
the a irp o rt.

G eographical p a tte rn  d ispersed

If the population w ere dispersed m ore widely as it grew in num bers, more land would be 
required  to  accom m odate the sam e 4.5 million people, and C obbitty , Caw dor, Scheyville, 
K urrajong and a reas  no rth  and south of the Sydney Region would be draw n in. Such a 
d ispersal assum es a population decline in the inner areas, a population decline in 
estab lished  and already  re leased  ou ter areas, and th a t in the areas s till to  be developed 
th e re  will be few er dwelling units per h e c ta re , an average of only eight lo ts instead  of 
ten . The consequence would be th a t decisions both  as to the location  of the a irpo rt and 
as to  its  construction  would be required  ea rlie r if the p a tte rn  and sequence of urban 
developm ent w ere to be optim ized.

D istribu tion  of em ploym ent opportun ities

Several possible fu tu re  d istribu tion  p a tte rn s  for em ploym ent a re  being investigated  by 
the  D epartm en t of Environm ent and Planning in re la tion  to  urban developm ent 
s tra te g ie s . The d istribu tion  p a tte rn s  fall w ithin a range betw een two concep tual 
a lte rn a tiv es :

. One a lte rn a tiv e  presupposes a high degree of governm ent influence on em ploym ent 
location  and hence a re la tiv e ly  lim ited  d istribu tion  of jobs outside suburban cen tre s , 
industria l a rea s  and Special Uses Zones (e.g. hospitals, un iversities  and so on), and a 
concen tra tion  of new em ploym ent in suburban cen tres , especially  in the w est and 
south-w est;

. The o ther a lte rn a tiv e  presupposes a low degree of governm ent influence on 
em ploym ent location , w ith a low er level of concen tra tion  in cen tre s  and g re a te r  
d ispersal throughout the  m etropo litan  region, and a continuing trend  to seek 
locations in the no rthern  suburbs.

The size of the w orkforce cu rren tly  e s tim ated  by the  D epartm en t of Environm ent and 
Planning for a population of 4.5 m illion, reached  about the y ear 2011, is 1.8 m illion. As 
w ith th e  population figure of 4.5 m illion, of course, a w orkforce of 1.8 m illion could be 
reached  before or a f te r  2011. Of th is 1.8 m illion, a maximum of about 22,000 jobs would 
be a ttr ib u ta b le  to  the  second Sydney a irpo rt and th a t only in the event th a t the 
maximum em ploym ent e s tim a te  for a fully operational a irp o rt, and maximum e s tim a te  
of flow-on em ploym ent for a 13 m illion passengers a year a irpo rt (Section 9.6) w ere to be 
reached  by th a t d a te .

This figure of 22,000 jobs is made up of a maximum of about 11,500 people who would be 
loca ted  a t or n ear the  s ite  (10,500 em ployed by airlines, the a irp o rt adm in istra tion  and 
a irp o rt com m ercial serv ices, and 1,000 by airpo rt associated  and a irpo rt induced 
ac tiv ities), and a maximum of about 10,500 flow-on jobs in the Sydney Region of which 
about 2,300 could be in the econom ic sub-region around Badgerys C reek  (defined for the 
purposes of th is study as com prising th e  local governm ent a reas  of P en rith  and

254



BADGERYS CREEK

Liverpool). Thus, the fu tu re  d istribu tion  of em ploym ent over the  Sydney Region as a 
whole (as opposed to  the  fu tu re  d istribu tion  of population) would be re la tive ly  un affec ted  
by the  location  of the airpo rt and the jobs loca ted  on or near it, as this em ploym ent 
would be less than 1% of to ta l Region em ploym ent.

9.8.4 E ffects  of airport development that would encourage urban development

The im m ediate  e ffe c t of acquiring a site  a t Badgerys C reek  for a second Sydney airport 
would be to rem ove the necessity  of restra in ing  urban developm ent near o ther candidate 
sites; in C hap ter 1 it is es tim a ted  th a t some 200-300 km 2 of land w ithin the C um berland 
P lain  is d irec tly  a ffec ted  by the u ncerta in ty  associated  w ith the location  of a second 
a irpo rt s ite . A t the sub-regional level subsequent a irpo rt developm ent to  handle 
13 million passengers a year would, planning controls perm itting , encourage residen tia l 
developm ent near the a irpo rt by reason of the a irpo rt's  em ploym ent opportunities and 
associa ted  in fra s tru c tu re  im provem ents. The airpo rt would also encourage some 
com m ercial and industria l developm ent. In order to  discuss and assess the scale of these 
e ffe c ts  the ca teg o riza tio n  applied in the assessm ent of econom ic e ffe c ts  (Section 9-6) is 
followed here:

. a irpo rt associated  em ploym ent

. a irpo rt induced em ploym ent

. em ploym ent re la ted  to the m ultip lier or flow-on e ffe c ts  of the a irpo rt.

These are discussed in turn  below, along w ith the possible need to revise the  p rio rities  
w ith re sp ec t to  p o ten tia l areas for urban developm ent, in order to  reduce the d istance of 
the journey to work for the  airpo rt w orkforce.

Airport associated activ ities

A irport associated  a c tiv itie s  are those d irec tly  re la ted  to the operation  of the airport 
and requiring to be in close proxim ity to it, but not necessarily  on the s ite . They include 
car ren ta l firm s, tran sp o rt fac ilitie s  and accom m odation for passengers, and air freigh t 
fac ilitie s . The prelim inary  m aster plan for Badgerys C reek  (Section 8.3) provides 158 ha 
for these  uses. A irport associated  jobs are  es tim ated  a t a maximum of 900, and 158 ha 
would be more than  adequate  to  accom m odate em ploym ent on this scale.

Airport induced activ ities

A irport induced a c tiv itie s  are ac tiv itie s  a t tra c te d  to an a rea  by the  presence of an 
a irp o rt, but not necessarily  connected  w ith it .  Some com m enta to rs have suggested th a t 
a irpo rts  a c t as g ro w th -a ttrac tin g  poles and g enera te  substan tial am ounts of industry in 
the surrounding area . H owever, the sm all am ount of substantive em pirica l evidence th a t 
is available suggests th a t these g ro w th -a ttrac tin g  e ffe c ts  have been g rea tly  exaggerated  
(Fordham 1970; H oare 1974). F irm s regularly  u tilizing a irpo rt serv ices find the ir needs 
best m et by a location  th a t is w ithin, say, 45 m inutes' drive, bu t th a t also m eets o ther 
locational requ irem en ts. F irm s th a t do estab lish  near an a irpo rt tend to  be the re  
because of the well developed in fras tru c tu re  ra th e r than because of the a irpo rt itse lf:

Since a irpo rt developm ent invariably requires m ajor investm ents in in fra s tru c tu re  
and public u tilitie s , the  surrounding a rea  becom es a na tu ra l focus for urban 
developm ent ... a irp o rts  provide several essen tia l ingredients th a t encourage urban 
grow th: jobs, ex tensive roadw ay system s, a generally  undeveloped se tting  where
reasonably p riced  land is available, and public u tilitie s  which can be tapped by the ir 
users (US D epartm en t of Housing and U rban D evelopm ent 1974).

This evidence, to g e th e r w ith the non-cen tra l location  of the s ite , suggests the 
unlikelihood of any ac tiv itie s  (additional to  airpo rt associated  activ ities) being a t tra c te d  
by the presence of an a irpo rt as d istinct from the m ere availab ility  of serv iced  sites. 
N everthe less, the NSW G overnm ent m ight decide to prom ote industrial and com m ercial
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developm ent on s ites  near th e  airpo rt for reasons of overall m etropo litan  s tra teg y , and 
m ight decide to  make in fra s tru c tu re  im provem ents beyond those s tr ic tly  necessary  for 
the  operation  of the  a irpo rt.

A ctiv ities resulting from multiplier or flow-on e ffec ts

A ctiv ities  re la te d  to  the  m ultip lier or flow-on e ffe c ts  of the  a irpo rt are those resu lting  
from  the  expenditures of organizations included in the airpo rt and a irp o rt associa ted  
ca tego ries  and the  expenditures of em ployees in these sec to rs . The maximum likely sub- 
region flow-on em ploym ent for a level of a irport operations of 13 million passengers a 
year has been es tim a ted  (Section 9.6) a t 2,300. About half of the flow-on em ploym ent is 
likely to arise  in ac tiv itie s  requiring land zoned as industrial, and about half in a c tiv itie s  
usually associa ted  w ith local, d is tr ic t or regional cen tres . Assuming th a t no flow-on 
em ploym ent is sited  in existing developed areas, and assum ing densities of tw enty  
em ployees per h e c ta re  for industria l land and fifty  per h e c ta re  for local or d is tr ic t 
cen tre s , the  land required  would am ount to 115 ha. As such em ploym ent could be 
c rea ted  anyw here up to  25 km from the  a irpo rt, th e re  is no possib ility  of any land 
shortage arising from the  flow-on e ffe c ts  of the airport.

R esidential land for the airport workforce

When p ro jec ts  rem o te  from  estab lished  population cen tre s  are proposed, it is o ften  
necessary  for additional housing to  be built. In the  case of a p ro jec t in the  Sydney 
Region, the  planning ob jective is the broader one of m aintain ing and if possible 
im proving the  balance of homes and jobs by influencing the  location  and tim ing of new 
industria l, com m ercial, and residen tia l developm ent. By the  year 2011 th e re  would be an 
es tim ated  550,000 people living w ithin 20 km of the  Badgerys C reek  site , and in the short 
and medium te rm  th e re  may well be in su ffic ien t jobs in the  sam e a rea  for all those in the 
w orkforce; hence a irpo rt developm ent would not n ece ss ita te  a revision of urban 
developm ent p rio rities  in order to accom m odate the a irpo rt w orkforce. H owever, the  
NSW G overnm ent may decide th a t taking the Sydney Region as a whole, the best overall 
balance betw een homes and jobs would be achieved by acce le ra tin g  residen tia l 
developm ent w ithin easy com m uting d istance of the site ; such a possib ility  cannot yet 
be defin ite ly  foreseen.

Consequences for regional planning

In so far as a irpo rt developm ent was accom panied by additional urban developm ent, or by 
changes in the location  of fu tu re  urban developm ent, a wide and divergent range of 
possible consequences can be im agined. For exam ple, depending on the  locations of 
urban developm ent, th e re  m ight or m ight not be additional loss of ag ricu ltu ra l land; 
how ever, it m ust be rem em bered  th a t the  main e ffe c t of the fu tu re  airpo rt would be to 
change the sequence in which the po ten tia l urban areas already  iden tified  w ere 
developed ra th e r  than  to  add to  the to ta l ex ten t of urban developm ent. The likely 
changes in sequence if a irpo rt developm ent w ere to  proceed quickly are  ind icated  by the 
fac t th a t, of the  p o ten tia l fu tu re  urban areas iden tified  by the  D epartm en t of 
Environm ent and Planning (Table 9.8.1), the ones n eare st to  Badgerys C reek  are  C ecil 
P ark  and Bringelly. Along w ith o ther regional planning issues associa ted  w ith a irpo rt s ite  
se lec tion , th e  choices will be exam ined in the M acarthur R egional Environm ental Study 
cu rren tly  under p repara tion  by the D epartm en t of Environm ent and Planning. Follow ing 
public exhibition of the study, cu rren tly  scheduled for la te  1985, p repara tion  of th e  D ra ft 
R egional E nvironm ental P lan will com m ence. A s tra te g ic  land-use plan will be included 
in th is (both Wilton and Badgerys C reek  sites fall w ithin the  M acarthur Sub-Region).

9.8.5 E ffects  of airport development that would restrict urban development

Some existing and p o ten tia l land uses would be incom patib le w ith a irc ra f t operations a t 
Badgerys C reek  because of th e ir sensitiv ity  to a irc ra f t noise, rad ar or some o ther aspect 
of a irpo rt operations. This incom patib ility  w ith a irc ra f t operations would resu lt in land-
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use e f fe c ts  a t the  tim e of s ite  acquisition , and possible fu rth er e ffe c ts  m ight arise  if 
a irc ra f t  operations la te r  com m enced. These e ffe c ts  m ight lead to changes in the p resent 
p a tte rn  of land-use zoning (Figure 9.8.2).

E ffects  at s ite  acquisition stage

The im m ediate  e f fe c t on land use of acquiring the site  a t Badgerys C reek  would em erge 
as a need to  lim it, as far as p rac ticab le , fu rth er a irpo rt-sensitive  developm ent. At the 
tim e of public re lease  of the  D raft Environm ental Im pact S ta tem en t, the D epartm en t of 
Environm ent and Planning proposes to  put in p lace in terim  planning m easures in order to  
con tro l developm ent in po ten tia l n o ise -a ffec ted  areas, and to p ro tec t the airpo rt s ite . 
While the  con ten t of these in terim  planning m easures is not known a t the  tim e of 
w riting, they  will no t in any sense 's te rilize ' land, since many of the land uses now 
p e rm itted  by the  re levan t planning schem es are  com patib le w ith the  w orst case noise 
levels (Section 9.2). None of the po ten tia lly  n o ise -a ffec ted  land is zoned exclusively for 
res iden tia l or o ther use th a t is sensitive to  noise.

E ffects  at aircraft operations stage

Should construction  of an airpo rt subsequently proceed, th e re  could be fu rth er land-use 
e ffe c ts  as the  scale  of operations increased , such as a long-term  need to  re lo c a te  
ex isting  land uses th a t are  sensitive to noise, or o ther a irpo rt re la ted  e ffe c ts . These 
existing land uses fall in to  two main categories:

. Dwellings;

. A range of research  or o ther techn ica l fac ilitie s  loca ted  near Badgerys C reek  th a t 
are highly sensitive to  radar, navigation aids, radio transm issions, air pollution or 
o th e r a irpo rt e ffe c ts .

Under cu rren t C om m onw ealth and S ta te  p rac tices  it  is unlikely th a t any p o ten tia l noise- 
a ffe c te d  dwellings around Badgerys C reek  would be re lo ca ted  on account of a irc ra f t 
noise. Under the w orst case assum ptions hardly  any dwellings would be exposed to  noise 
levels over 40 ANEF (Section 9.2), w hereas the la rger num ber of such dwellings around 
o ther existing A ustralian  a irpo rts  have not been re lo ca ted . As explained in Section 9.2, 
governm ent policies m ay change, but even then the  w orst case noise levels are  unlikely 
to  occur for many years, if ever.

The need to re lo c a te  various research  and techn ica l fac ilitie s  found near Badgerys C reek  
(Figure 9.8.2) on account of e lec tro m ag n e tic  in te rfe ren ce  or noise is also subject to  
considerable u ncerta in ty , because it is not known:

. w hat level of a irpo rt operations would render the  fac ilitie s  inoperable;

. w hether or not the fac ilitie s  would have becom e techn ica lly  obsolete before the 
c r itic a l level of a irp o rt operations was reached;

. w hether or not o th e r sources of in te rfe ren ce  would em erge as a resu lt of 
m etropo litan  grow th th a t would render the  fac ilitie s  inoperable even w ithout the 
ex istence  of the  a irpo rt.

The fac ilitie s  believed to  be inoperable if a high level of a irc a f t operations w ere to 
com m ence a t Badgerys C reek , are  as follows:

. Fleurs Radio Observatory: The F leurs Radio O bservatory  houses an im portan t
rad io telescope and o ther sc ien tific  in strum en ts operated  by the  School of E lec trica l 
Engineering of the  U niversity  of Sydney. The U niversity  describes the 
rad io te lescope as a high grade sc ien tific  instrum ent capable of mapping the 
d istribu tion  of radio astronom y sources in the southern sky w ith a reso lu tion  and
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sensitiv ity  unequalled by any o th e r instrum ent in the southern  hem isphere. It is used 
by a num ber of organizations besides A ustralian  un iversities, including CSIRO, the 
A nglo-A ustralian  O bservatory , and the  Ionospheric P red ic tion  Service of the  
D epartm en t of Science and Technology. The Ionospheric P red ic tio n  Service uses the 
te lescope  and o ther in strum en ts  to  provide a wide range of o rgan izations w ith 
fo recasts  of d istu rbances in the ionosphere, in the sun's rad ia tion  output and in the 
m agnetic  field of the  ea rth .

. Fleurs Airstrip: F leurs A irstrip  is owned by CSIRO but is leased  to the U niversity
of Sydney on a five-year lease , renew able for a fu rth e r five y ears . It is the  location  
of fac ilitie s  used by th e  U niversity 's School of E lec tr ica l Engineering and by 
InterScan P ty  L td  for research  into air navigation . InterScan P ty  L td  s ta te s  th a t co
ex istence  of th e ir fac ilitie s  w ith an a irpo rt a t Badgerys C reek  m ay or m ay not be 
feasib le depending on the specific  types of a ir navigation equipm ent used a t the  
a irp o rt and th e ir specific  location .

. Coast Radio R eceiving Station: To the sou th -east of the proposed a irpo rt s ite , the
O verseas T elecom m unications Com m ission (Australia) o p e ra tes  a radio  receiv ing  
s ta tio n  which is p a r t of the A ustra lian  C oast Radio Serv ice . This serv ice provides 
high quality  global m aritim e rad io telecom m unication  serv ices to  shipping, a irc ra f t, 
and designated  te rr i to r ie s . In addition, on behalf of the  D epartm en t of T ransport, 
th e  Com m ission provides com m unications for ensuring sa fe ty  of life a t sea  (SOLAS), 
and w eather and m onitoring rep o rts  for the  Bureau of M eteorology. By the 
y ear 1990, it is planned to  augm ent or rep lace  the p resen t SOLAS serv ices by a m ore 
techn ica lly  advanced system , in which the Com m ission's receiv ing  s ta tio n  will form  
an in teg ra l e lem en t. Recognizing th a t the  s ite  is e lec tro m ag n e tica lly  q u ie t, o th e r 
agencies from tim e to  tim e seek access; for in stance, th e  NSW Police D epartm en t is 
cu rren tly  arranging for in sta lla tion  and operation  of its  receiving equipm ent.

. Bringelly R em ote R eceiver Station: Adjoining the Com m ission's in s ta lla tio n  to the
south is loca ted  one of the  rem o te  rece iv er s ta tio n s  which, to g e th e r w ith o th e r 
fac ilitie s , form the  RAAF and Arm y com m unication netw orks in the NSW (Sydney) 
Region.

. CSIRO Field  Station: On the north  side of E lizabe th  D rive, two divisions of
CSIRO, A nim al P roduction  and Anim al H ealth , undertake field resea rch . The 
a c tiv it ie s  of the A nim al P roduction  division are unlikely to  be sign ifican tly  a ffe c te d  
by a fully opera tional a irp o rt (see Section 9.7), but according to  CSIRO the  Anim al 
H ealth  D ivision would need to be re lo ca ted . H owever, even w ithout the a irpo rt it 
could becom e necessary  to  re lo c a te  the  Anim al H ealth  Division in th e  in te re s ts  of 
m inim izing risks to public hea lth  if the population of the a rea  and tra f f ic  on 
E lizabe th  D rive continue to  increase.

. McGarvie Smith Animal Husbandry Farm: At the M cG arvie Sm ith Animal
H usbandry Farm  the  U niversity  of Sydney m aintains a com m ercial dairy , which is 
also used for a wide range of teach ing  and applied research  program m es. The 
U niversity  of Sydney has ind icated  th a t teaching  and research  ac tiv itie s  would be 
incom patib le w ith a irp o rt operations.

E xcept for F leu rs Radio O bservatory  and A irstrip , all these  fac ilitie s  lie in Special Uses 
Zones. The observatory  and a irs trip  are being included in a proposed rezoning, from  
R ural A1 to  Special Uses, incorpora ted  in a D ra ft Local E nvironm ental P lan  cu rren tly  
under considera tion  by P en rith  Council. O ther Special U ses Zones and zones w ith 
re s tr ic tiv e  planning contro ls which are lo ca ted  in the a rea  but which would not g rea tly  
be a ffe c te d  by a irp o rt operations are:

. the  D epartm en t of D efence explosives sto rage fac ility  in the  Kingswood—O rchard  
Hills area;

the  South C reek  Special Uses corridor.
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H ow ever, the  Special U ses zonings axe not continuous (Figure 9.8.2), and th e re  a re  no 
ex isting  planning contro ls over th e  in tervening  areas, beyond norm al subdivision 
lim ita tions, to  ensure th a t the  a rea  rem ains e lec tro m ag n e tica lly  quie t and free  from  
atm ospheric  pollution and tra f f ic  noise. All the fac ilitie s  adjoin or are close to  main 
roads or m ajor local roads on which tra f f ic  is likely to  double by 2011 even w ithout 
a irp o rt developm ent (Section 10.4). Thus, under p resen t planning con tro ls th e  long-term  
fu tu re  of these  sensitive fac ilitie s  in th e ir p resen t locations is very  uncerta in , in the 
con tex t of continued m etropolitan  grow th and technological change. The prospect for 
these  sensitive fac ilitie s  is th a t they  will have to  be re lo ca ted , irresp ec tiv e  of w hether 
or not an airpo rt is developed a t Badgerys C reek.
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CHAPTER 10

The Physical Environment and 
Effects of the Proposal

In troduction

This chap ter describes the physical environm ent of the  proposed site , and the  likely 
e f fe c ts  of site  acquisition and a irpo rt developm ent; and outlines proposals for 
environm ental safeguards and m onitoring program m es.

The ch ap te r com m ences w ith a descrip tion  of the geology, soils and physiography of the 
proposed site  in te rm s of its  su itab ility  for a irpo rt developm ent (Section 10.1). The 
e ffe c ts  of a irpo rt developm ent and operation on w ater and a ir quality  are then described 
(Sections 10.2 and 10.3). In Section 10.4, proposals for road and ra il access are 
described . This section  deals w ith the m eans by which access could be provided, and 
w ith the im pact of tra f f ic  g enera ted  by the  airpo rt on the existing road and ra il system s. 
A com parison of the re la tiv e  accessib ility  of the  Badgerys C reek and Wilton sites  is 
m ade in C hapter 17. The discussion on access is followed by a descrip tion  of proposals 
for re loca tion  of existing in fras tru c tu re  and for provision of new in fras tru c tu re  
(Section 10.5). The chap ter concludes w ith an assessm ent of the landscape ch a ra c te r and 
re la tiv e  scenic quality  of the proposed site , and the  likely im pact of a irpo rt developm ent 
(Section 10.6).

10.1 GEOLOGY, SOILS AND PHYSIOGRAPHY

10.1.1 Geology

This section  describes the geology of the proposed Badgerys C reek  airpo rt s ite , including 
its  seism ic s tab ility , m ineralization , and m a te ria l th a t could be used for a irport 
construction  or which could becom e s te rilized  by the developm ent of an airpo rt a t the 
proposed site . Inform ation for this section  has been obtained from the D epartm en t of 
M ineral R esources, which is cu rren tly  undertaking the  com pilation of d e ta iled  geological 
inform ation for the P en rith  1:100,000 sheet covering the  a rea  of the  proposed site  
(Chesnut 1981a; C lark  in press).

Regional geology and stratigraphy

The P en rith  1:100,000 sheet covers an a rea  near the s tru c tu ra l cen tre  of the P erm o- 
T riassic Sydney Basin. Consequently , only the youngest T riassic rocks in the  basin are
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exposed. The geology is dom inated by the  M id-Triassic W ianam atta  Group which
occupies most of the P en rith  map sheet a rea , while the underlying H aw kesbury 
Sandstone, also of M id-Triassic age, dom inates the surrounding low er Blue M ountains, 
W oronora and Hornsby p la teaux . Exposures of the L ate  P erm ian—Early T riassic 
N arrabeen  Group rocks can be observed only in the spec tacu lar gorges en trenched  into 
the low er Blue M ountains P la teau . The underlying Perm ian  Illaw arra  Coal M easures and 
m arine sed im ents are  exposed along the w estern  m argin of the Sydney Basin to the w est 
of the P en rith  sheet a rea . T here are  sporadic, minor, but econom ically  im portan t 
Ju rassic  intrusions in the  region, while M esozoic (or T ertiary) dykes are  com m on. 
C ainozoic alluvium (now preserved  as te rraces) was deposited in the C um berland Basin 
along reaches of the  N epean-H aw kesbury R iver and G eorges R iver and along tr ib u ta rie s  
of the South C reek  system .

The Sydney Basin evolved as a n o rth -w esterly  elongated cru sta l depression on the easte rn  
m argin of the  Lachlan Fold B elt. During the Early Perm ian , sedim ents from the  Lachlan 
Fold B elt w ere deposited  in m arine environm ents w ithin the  Sydney Basin. H owever, 
during the  L a te  P erm ian  to  M id-Triassic, orogenesis in the New England Fold Belt 
provided the im petus for vigorous erosion and transport of d e tritu s  from  th a t region into 
a dom inantly  alluvial and d e lta ic  Sydney Basin.

The s tru c tu ra l cen tre  of T riassic rocks in the Sydney Basin is loca ted  w ithin the P en rith  
Basin, a s tru c tu ra l sub-basin probably of T e rtia ry  age. (The s tru c tu re  of P re -T riassic  
rocks is less well known.) Consequently , much of the a rea  of the P en rith  1:100,000 
geological sheet is covered by the youngest rocks in the Sydney Basin. C onsiderable 
s tream  d issection  of the  low er Blue M ountains P la teau  in the w estern  p a rt of the sheet 
a rea  has resu lted  in the exposure of rocks down to the middle portion  of the N arrabeen  
Group (Early Triassic).

Sed im entary  rocks exposed in the map sheet a rea  com prise the upper half of the 
N arrabeen  Group, the  Hawkesbury Sandstone, the M ittagong F orm ation  and the 
W ianam atta  Group. The rocks range in age from  Early to  M id-Triassic. No L a te  T riassic 
sed im ents are  known to have been deposited  in the  Sydney Basin. H owever, it is deduced 
th a t Early Ju rassic  sed im ents w ere deposited, but are p reserved  only where they  
collapsed in to  volcanic b recc ia  necks (Craw ford e t al. 1980). The depositional 
developm ent of the  Sydney Basin has been described by H erbert (1980).

Geology of the proposed site

Both unconsolidated Q uaternary  sedim ents and consolidated T riassic rocks occur in the 
proposed a irpo rt s ite  (Figure 10.1.1). C onsolidated Triassic rocks occur throughout m ost 
of the C um berland P lain  in the im m ediate  v icinity  of the  proposed s ite  (Bringelly Shale) 
and w estw ard tow ards the Blue M ountains escarpm ent (Minchinbury Sandstone, A shfield 
Shale and H aw kesbury Sandstone).

Quaternary alluvium
Q uaternary  alluvium appears as accum ulated  su rfic ia l deposits along the main creeks in 
the region. These include Cosgroves C reek  to  the  no rth  of the  proposed s ite  and 
Badgerys C reek , which form s the site 's  easte rn  and southern  boundary. The alluvium is 
typ ically  com posed of fine-gra ined  sand, reddish brown silt and clay. These deposits of 
alluvium cover about 5% of the proposed s ite  in an a rea  100-200 m wide along the  
eas te rn  and southern  boundary.

Bringelly Shale
The Bringelly Shale underlies the  soil cover throughout m ost of the proposed s ite , where 
it has a maximum thickness of about 150 m. (H erbert (1979) describes in d e ta il the 
geology and ceram ic  p o ten tia l of the  Bringelly Shale.) The Bringelly Shale is in te rp re te d  
as a co asta l alluvial plain sequence which grades up from a lagoonal—co asta l m arsh 
sequence a t the  base to  increasingly  m ore te rre s tr ia l , alluvial plain sedim ents tow ards
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the top of the fo rm ation . L ithologies which com prise the Bringelly Shale, in order of 
decreasing  volum etric sign ificance, are:

. claystone and siltstone 

. lam in ite  

. sandstone

. coal and highly carbonaceous claystone 

. tu ff .

A lthough these litho logical types are apparen tly  random ly d istribu ted  throughout the 
s tra tig rap h ic  section , in any one p lace th e re  is in fac t a degree of order both  in the 
succession of lithologies and in the ir thickness varia tion . C laystone and siltstone are 
dom inant in the  Bringelly Shale, while thin lam in ite  horizons occur throughout. 
Sandstone is minor and sporadic, form ing prom inent 'benches' in outcrop. The lower 30 m 
of the  Bringelly Shale is usually d is tinctive , being re la tiv e ly  thinly bedded and containing 
the  m ost carbonaceous sedim ents w ithin the W ianam atta Group. Above this lower zone, 
claystone, s iltstone and sandstone units are m ore thickly bedded.

The m ost p e rs is ten t litho logical sequence in the Bringelly Shale is one which begins with 
a lam in ite , and passes upwards into a leached claystone and finally to a carbonaceous 
claystone. This sequence may be rep ea ted  or, m ore usually, fu rther a lte ra tio n s  betw een

263



light grey leached  claystone and carbonaceous dark grey claystone may take p lace befo re  
tru n ca tio n  by ano ther lam in ite .

These sequences are in te rp re te d  as having been deposited  in an alluvial overbank 
env ironm ent. C arbonaceous claystone was deposited  in perm anen tly  w aterlogged  
swamps betw een  levees, and abandoned levees allowed the developm ent of soil p rofiles 
which are  now rep resen ted  by light grey leached claystone horizons. R egional subsidence 
and com paction allow ed carbonaceous swamp sedim ents to inundate the abandoned 
levees and th e ir overlying m antle of soil. R epetition  of these conditions would have 
allow ed fu rth e r sequences to  accum ula te . Soil may also have developed on swamps 
which su ffered  a lte rn a te  draining and inundation, thereby  producing a lte rn a tin g  light 
grey  leached  claystone and carbonaceous claystone sequences w ithout an in tervening  
levee lam in ite .

The high proportion  of fine-grained  overbank sedim ents to th a t of channel sandstone of 
poin t bar origin ind icates th a t the m ajor p a rt of the Bringelly Shale was deposited  by 
highly sinuous s tream s w ith extensive flood basins. A lam in ite , up to 10 m th ick , occurs 
a t the base of the  Bringelly Shale above the M inchinbury Sandstone. This lam in ite , 
probably deposited  in a coasta l lagoon, is ra re ly  absent from the base of the Bringelly 
Shale, and som ew hat resem bles the Mulgoa L am inite M ember of the upper A shfield Shale 
(H erbert 1979).

Basaltic dykes
B asaltic  dykes are fa irly  num erous in the area , although only one has been m apped in 
F igure 10.1.1. The Luddenham Dyke (north-w est trending) and the O rchard  Hills Dyke 
(north -east trending) ind icate  the  p re fe rred  o rien ta tions of o ther sm aller dykes in the 
a rea . The Luddenham Dyke coincides w ith the e levated  ridge th a t extends sou th -east 
from  Luddenham through the proposed site .

Coal resources

Coal resources underlie the proposed airpo rt s ite  a t Badgerys C reek: these are very 
roughly e s tim a ted  to  to ta l 40 M t, and to  occur a t a depth  of 830 m. H ow ever, th e re  is no 
p rec ise  in form ation  obta inable from presen t drilling d a ta  which cam confirm  the exac t 
dep th  and am ount of coal involved. Because of the depth  of this resource in re la tio n  to 
o ther coal resources and known reserves, it is unlikely to  be mined w ithin the  next f ifty  
years.

Extractive resources 

Construction m aterials
The D epartm en t of Environm ent and Planning and the  D epartm en t of M ineral R esources 
recen tly  undertook a jo in t regional environm ental study (D epartm ent of Environm ent and 
Planning 1984) to  develop a  fram ew ork for the planning and m anagem ent of ex tra c tiv e  
resources w ithin the  Sydney m etropolitan  region. This study ind icated  th a t th e re  are  a 
num ber of im portan t existing and p o ten tia l c lay /shale  ex trac tio n  s ite s  w ithin th e  a rea  
around Badgerys C reek  (Figure 10.1.1) although th e re  are  no existing ex tra c tiv e  
operations w ithin the proposed a irpo rt s ite  itse lf . H owever, m ost of the  s ite  falls w ithin 
one of a num ber of areas of land betw een  Mulgoa and N arellan  which w ere previously 
iden tified  by the  D epartm en t of M ineral R esources (Corkery e t al. 1980) as having 
p o ten tia l for the  occurrence of ligh t-firing  clay /shale . A to ta l a rea  of 13,200 ha in the 
P en rith , Liverpool, Cam den and Wollondilly local governm ent a reas  is involved, 
containing a possible resource of over 4,000 Mt of red  and cream -firing  c lay /shale . Some 
of this resource  could be required  by about the year 2015. Although the toted a rea  of 
these  p o te n tia l resources is large , only a re la tiv e ly  sm all proportion is likely  to  contain  
econom ically  sign ifican t deposits of ligh t-firing  clay /shale  and, of th is, the areas su itab le  
for ex trac tio n  would be fu rth e r lim ited  by environm ental considerations, topography and 
ex isting  land uses (such as sm all-scale ru ra l residen tia l subdivisions) which would be 
incom patib le w ith fu tu re  ex trac tio n  operations.
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These p o te n tia l c lay /shale  resource areas have not y e t been te s te d  in any d e ta il and, as a 
consequence, it is not possible a t p resen t to identify  those p a rts  which have the  highest 
p o ten tia l for fu tu re  ex trac tio n . U ntil this can be determ ined , the  D epartm en t of M ineral 
R esources is opposed to any fu rther s te riliza tio n  of these p o ten tia l resource  areas, since 
they  rep resen t the  only m ajor po ten tia l source of ligh t-firing  c lay /sha le  capable of 
m eeting  the long-term  requ irem ents of the  Sydney brickm aking industry . The 
D epartm en t of M ineral R esources has recen tly  com m enced a diamond drilling and 
ceram ic  te sting  program m e over the p o ten tia l clay /shale  resource areas, but it may be 
tw elve m onths or m ore before th e re  is su ffic ien t in form ation  available to  adequately  
assess the  resource p o ten tia l of the  proposed airpo rt s ite .

Extractive resources required for airport construction
Table 10.1.1 shows the quan tities  of m ateria ls  es tim ated  to be required  for the purpose 
of constructing  runway and taxiw ay pavem ents, roads, car parks and te rm inal buildings 
com m ensurate  w ith the scale of developm ent im plied by the prelim inary  m aster plan 
described  in C hap ter 8.

Table 10.1.1 Estim ate of construction m aterials required for airport construction

F ac ility C onstruction
m a teria l

Q uantity  
(000 m 3)

Runways, taxiw ays, Sub-base 1 1,200
roads and car parks Sub-base 2 400

Sub-base 3 600
Base-course 300
C oncrete 375
Bitum inous concre te 40

T erm inal building C oncrete 60

Source: D epartm en t of A viation.

F igure 10.1.2 shows the existing and po ten tia l sources from which the required  m a te ria l 
could be draw n. Most of these m a te ria ls , which are  discussed below, would e ith e r  be 
availab le from  existing sources or could be obtained from the site  as p a rt of the cu t-and- 
fill requ ired  for runway p reparation .

. Sub-base: Depending on the d iffe ren t qualities of m a te ria l and the engineering 
specifica tions for the sub-base, most requ irem ents should be able to  be obtained on 
s ite  from  the shales, sandstones and lam in ites of the Bringelly Shale. Sim ilar 
m a te ria l may also be obtained from nearby  shale quarries. High quality  sub-base 
(and base-course) may be obtained from  crushed sandstone a t W allacia (currently  
being mined by Nolan Mining and Q uarrying Co.).

. Base-course: Some requ irem ents could be m et from m ateria ls  obtained on site  
(shale, sandstone and lam in ite  from the  Bringelly Shale). These may be augm ented 
by high quality  base-course from  volcanic b recc ia  deposits a t Erskine Park  
(Readym ix Farley) and W allgrove (Pioneer C oncrete), and from hard  rock (dolerite 
and p icrite) a t P rospect (Boral and Readym ix Farley).

. Coarse aggregate (for concrete and bituminous concrete): C oarse aggrega te  for 
co ncre te  and bitum inous concre te  could be obtained from river gravel deposits along 
th e  N epean—H aw kesbury R iver and a t P en rith  Lakes (Readym ix F arley , P ioneer 
C oncrete  and Boral) and from hard  rock (dolerite) a t P rospect Q uarry (Boral and 
R eadym ix Farley).
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. Fine aggregate (for concrete and bituminous concrete): Medium to coarse-grained  
construction  sand for con cre te  and bitum inous co n cre te  is available from N epean— 
H aw kesbury R iver deposits and a t P en rith  Lakes (Readym ix F arley , P ioneer 
C oncrete  and Boral). This sand may need to be blended w ith m ore finely grained 
sand from  Kurnell Peninsula (Hooker Industrial Sands and M inerals and M etropolitan  
Sand Co.) or from Londonderry (Readym ix F arley , P.B. White M inerals P ty  Ltd and 
K.H. Dixon P ty  Ltd).

Environmental engineering and geological hazards

The following geological fea tu res  and processes are  recognized as a ffec tin g  land use:

. n a tu ra l geological hazards, com prising land instab ility  (soil creep  and landslip) and 
seism icity ;

. m an-induced (pseudo-geological) hazards, com prising se ttlem en t of filling or of 
rec la im ed  lands.

These are discussed briefly  below.

Land instability
Sm all slides and flow type landslips can occur in areas where highly p lastic  clayey soils 
have developed on ex trem ely  w eathered  Bringelly Shale and coincide w ith a s teep  land 
slope. These conditions occur along p a rts  of the ridge line th a t extends southw ard from 
Luddenham . H owever, the po ten tia l for landslip is only likely to occur following periods 
of heavy ra in fa ll which cause w ater tab les  to rise substan tially , leading to high pore 
w ate r pressure which can trigger downslope m ovem ent of sm all am ounts of m a te ria l.

Seism icity
The a rea  covered in the  P en rith  1:100,000 sheet has not, in its  200-year recorded  h istory , 
su ffered  from  earthquakes associated  w ith zones of sign ificant c ru sta l w eakness. 
H owever, it does su ffer occasional trem ors, the  origin of the  strongest of which is 
in ferred  to be a zone of weakness in the sou th-w estern  Sydney Basin, south of the 
P en rith  map area . R ecords of earthquake d a ta  for the region have been co llec ted  only 
since 1909, although some 'fe lt ' in tensity  records extend back to  the early  n ine teen th  
cen tu ry . While seventy  years of records cannot be considered a long period in te rm s of 
n a tu ra l geological processes, it is considered su ffic ien t to  ind icate  th a t the region is 
probably not in, or near, a strongly ac tive  seism ic zone.

F igure 10.1.3 shows the values of in tensities  as m easured on the  M odified M ercallie scale 
th a t would be expected  to  be exceeded on average once in every 100 years in the  region. 
The M odified M ercallie scale  (MM) is used to  m easure the ground-shaking e ffe c ts  
(intensity) of an earthquake. This scale uses tw elve levels of in tensity  (each designated 
by a rom an num eral), for each level of which th e re  are  ce rta in  c r ite r ia  th a t can be 
read ily  observed by people experiencing the earthquake. For exam ple, a t  an in tensity  
level of IV, hanging ob jects swing, a v ibration  like th a t of a passing truck  is fe lt, 
s ta tio n a ry  cars rock, and windows and dishes ra t t le .  D egrees of dam age to various 
classes of m asonry s tru c tu re s  serve as c r ite r ia  for identifying higher in tensity  levels.

With the  exception  of the K urrajong earthquake of 1919 (C otton 1921) and possibly the 
Lithgow earthquake of 1985, the fe lt e ffe c ts  from recorded  earthquakes in and around 
th e  P en rith  region are dw arfed by th e  fe lt e ffe c ts  g enera ted  by seism ic events loca ted  
fu rth e r to  the south . R ecorded seism ic even ts ind icate  th a t the a rea  can expect to 
su ffer periodic shaking from  earthquakes of m agnitudes of about 5.5 on the R ich ter 
scale , w ith a probable fo rty -y ea r recu rrence  period. The ep icen tre  would m ore probably 
be loca ted  50-100 km south (Picton or R obertson), or 20 km no rth  (Kurrajong) of the 
P en rith  c ity  a rea . The la te s t exam ple of seism ic ac tiv ity  in the a rea  was an earthquake 
of m agnitude 4.0 on the  R ich ter scale w ith its  ep icen tre  near Lithgow , which was 
recorded  on 13 F ebruary  1985. P relim inary  analysis ind icates th a t it had an in tensity  of
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Figure 10.1.3
MODIFIED MERCALLIE 
GROUND INTENSITIES 
EXPECTED TO BE 
EXCEEDED ON AVERAGE 
ONCE IN EVERY 100 
YEARS

N o r th w e s t Control point used to estimate the 
5 .3  MM V and MM VI contour lines

NOTE: This information has been prepared using earthquake 
data from the last 100 years of seismicity and using the extreme 
value' method to estimate the Modified Mercallie scale contour 
lines

Source: After B. Gaull ‘Seismic Risk in the lllawarra Region'

HI on the M odified M ercallie scale and, while th is event will be used to  update cu rren t 
earthquake knowledge, it is unlikely to  a ffe c t the overall assessm ent of earthquake risk 
in th e  region (B. Gaull, Bureau of M ineral Resouces, Geology and Geophysics, 
pers. com .). The S tandards A ssociation of A ustralia 's earthquake hazard  c lassifica tion  
map shows the  Badgerys C reek  a rea  to be in Zone A. The E arthquake Code AS2121 for 
Zone A requires designs for ductile  construction  (s truc tu res, o ften  re in fo rced , th a t are  
capable of absorbing la rge  am ounts of deform ation) to be in accordance w ith S tandards 
A ssociation of A ustra lia  design codes such as AS1250 and AS1480. N on-ductile
construction , such as unrein forced  brickw ork, should be designed to  be able to w ithstand 
ground stress  la te ra l loads in addition to those of wind.

Land settlem ent
Portions of the proposed site  have, to  a minor degree, been a ffe c te d  by excavation  
works, including:

. a r tif ic ia l dam s 

. roadw orks 

. housing sites  

. ag ricu ltu ra l fac ilitie s .

These fea tu re s  would be rem oved in the process of constructing  an a irpo rt on the 
proposed s ite , and additional su rface workings would be required  to  level the  s ite  and 
m ake it su itable for a irpo rt fac ilitie s . As is norm al for this type of construction , special 
com paction m ethods would need to  be used and a tten tio n  given to  the  grain size of fill 
m a te ria l and to  drainage in order to m inim ize the  p o ten tia l e ffe c ts  of d iffe re n tia l 
s e ttle m e n t.
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Assessment of e ffe c ts  and safeguards

A num ber of p o ten tia l geological hazards, such as seism icity , land instab ility  and land 
se ttle m e n t, have been iden tified  th a t would need to  be considered during the engineering 
design and construction  phases for an a irpo rt a t the proposed site , although none is 
su ffic ien t to  preclude its  developm ent. O ther p o ten tia l e ffe c ts  of the proposed 
acquisition  and of fu tu re  airpo rt developm ent include the following:

. The requirement for extractive materials: The D epartm en t of M ineral R esources
(1984) ind icates  th a t the m ate ria ls  required  for a irpo rt construction  would be e ith e r 
availab le from  existing sources or could be obtained from  the s ite . The supply of 
m a te ria l from  existing sources would to  some ex ten t depend on the tim ing and 
phasing of a irpo rt construction . However, it is an tic ipa ted  th a t the size of the 
Sydney m arket will ensure th a t the re  are  always su itable existing sources of supply 
of construc tion  m ate ria ls  and th a t it would not be necessary  to  develop special 
sources of m a te ria l solely for a irpo rt developm ent.

. The potential to sterilize  regionally important light-firing clay/shale resources:
As discussed, a decision to  se lec t and acquire an a irpo rt site  a t Badgerys C reek  
could po ten tia lly  s te rilize  regionally  im portan t ligh t-firing  clay /shale  ex tra c tiv e  
resources. It is an tic ip a ted  th a t the  D epartm en t of M ineral R esources m ight be able 
to  clarify  the  position concerning the likelihood of such deposits being loca ted  on 
the  proposed site  w ithin the nex t tw elve m onths (D epartm ent of M ineral R esources 
1984). If su itab le  deposits w ere found to occur, it m ight be possible e ith er to  co
o rd inate  the ex trac tio n  of some of th is m a te ria l from the s ite  during airpo rt 
construc tion  (particu larly  if such construction  were staged) or to com pletely  e x tra c t 
the  resource prior to a irp o rt developm ent. H owever, for this la t te r  option to  be 
feasib le , th e re  would need to be a long lag tim e betw een the acquisition of the site  
and the construction  of the a irp o rt. It would also require the co-operation  of the 
brick  m anufacturing  industry in te rm s of receiving m a te ria l from this source ra th e r 
than from o ther sources of supply.

P a rts  of the  a rea  surrounding the proposed site  are already e ffec tiv e ly  s te rilized  by 
sm all a rea  subdivision although th e re  is s till some scope for possible ex trac tio n  from 
som e of the rem aining land. Once the areas w ith optim um  p o ten tia l for ex trac tio n  
have been iden tified , rezoning proposals for these areas surrounding the site  should 
be exam ined closely. E x trac tio n  could be a desirable land use in some noise- 
a ffe c te d  areas unsuitable for residen tia l or o ther developm ent.

10.1.2 Soils

This section  broadly describes the soils of the proposed site  and the po ten tia l erosion 
hazard  associa ted  w ith earthw orks which would be required  for a irpo rt developm ent. 
Inform ation  for this section  was obtained from  survey work cu rren tly  being undertaken  
by the  NSW Soil C onservation Service. A soil association  map of the region which covers 
th e  proposed site  was p repared  by Walker (I960) and most of the l i te ra tu re  re la ting  to 
soils is based on his study. D eta iled  labora to ry  analysis of soil sam ples from the 
proposed site  has not been undertaken.

Soil types and characteristics

The proposed s ite  contains soils derived from  the W ianam atta Group (Bringelly Shale) and 
Q uaternary  sedim ents derived from the surrounding Bringelly Shale. There are two main 
soil types which occur w ithin the site :

. hard  se ttin g  red-brow n duplex soils 

. unconsolidated sedim ents.
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Figure 10.1.4 shows the  approxim ate d istribu tion  of these tw o main soil types in re la tio n  
to the  proposed site .

. Hard setting red-brown duplex soils: These soils occur over about 95% of the s ite
in association  w ith the underlying Bringelly Shale and com prise the  following soil 
types:

lithosols, which are  loca ted  on the crests  of ridges w ith a topsoil of about 10- 
20 cm deep overlying e ith e r bedrock or reddish brown clay  subsoil;

brown podzolic soils, which are also found on the crests  of ridges but contain  
num erous rock fragm ents;

red-brow n podzolic soils, which are found on the slopes. The depth  of these  
soils can range from about 0.5-Z m, w ith the deepest p rofile  occurring w here 
the  ground slope changes from being convex to concave. These soils are 
com monly hard se ttin g  but can be friab le , and generally  overlie clay  subsoil and 
highly w eathered  bedrock;

red-yellow  podzolic soils, which are found along the drainage depressions or in 
o th e r areas of poor drainage. The topsoil is usually 10-20 cm deep and overlies 
a brownish yellow subsoil. These soils are up to 2 m deep and can becom e 
w aterlogged . They are o ften  saline.

. Unconsolidated sediments: These soils cover only a very sm all p roportion of the
s ite . They occur m ainly along drainage depressions and narrow  floodplains, and are  
found in association  w ith  the Badgerys C reek  and to a lesser ex ten t the Cosgroves 
C reek  tr ib u ta rie s . They consist of:

yellow podzolic soils, which cure likely to  occur in the upstream  portions of the 
drainage depressions on footslopes and in association  w ith narrow  floodplains. 
They com prise hard  se tting  loam s overlying m ottled  clays a t a depth  of about 
2 m;

solodic soils, which are sim ilar to the podzolic soils but have a d is tin c t 
colum nar s tru c tu re  and deep subsoil cracking. O lder alluvial soils may also 
contain  sections of mild gilgai developm ent in which the  tu ff  a rea  has lost all 
trac es  of su rface  soil, leaving concre tionary  ironstone as a residual on the 
ra ised  B horizon;

gleyed podzolic soils, which are generally  found dow nstream  and are more 
varied, w ith alluvial clays, loam s and sands being p resen t, o ften  s tra tif ie d . 
These soils are o ften  saline.

Soil ch a ra c te ris tic s  for these soil types are se t out in Table 10.1.2.

The main soil c h a ra c te ris tic s  of concern so far as a irpo rt developm ent a t the proposed 
site  is concerned would be:

. the  erodib ility  of the soil;

. the  p o ten tia l of sedim ents to move into the  dow nstream  areas during construction  
ac tiv ities ;

. the  special m easures needed to establish  vegeta tion  on saline soils.

The degree of p o ten tia l soil erosion depends on the soil profile  morphology and the  
physical p ro p erties  of the soil un it. F ive classes of erodib ility  have been used in 
Table 10.1.2 to  c h a ra c te rize  soil erosion p o ten tia l and are c lassified  as to  the type of
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erosive ac tio n  (Soil C onservation Service 1978). O ther c h a ra c te ris tic s  re la ting  to  the  
soils on the  s ite  are also p resen ted  in th a t tab le .

Table 10.1.2 Soil characteristics

Type Geology Dominant O ccurrence Intrinsic
Erosion hazard

D rainage O ther
m ateria ls fe rtility Type Degree c h arac te ris itic s

H ard se tting  
red-brow n 
duplex soils

W ianam atta
Group:
Bringelly
Shale

Sandy to  silty  
clay loam top
soil; light 
to  medium clay 
subsoil

E levated  hill 
c rests  and 
ridges

M oderate Sheet: m oderate

Gully: m oderate

Note: subsoil has 
m oderate to high 
erodibility

Poor M oderate 
shrink/swell; 
generally  acid, 
and salinity  
can be a 
problem  in 
drainage 
depressions

Unconsolidated
sedim ents

Alluvium Alluvial clays, 
loam s, sand

Drainage
depressions,
narrow
floodplains

Low Stream - 
bank: high

Gully: high

Sheet: m oderate

Poor Soils in this 
unit cam have 
a high 
salin ity

A ssessm ent of e ffe c ts  and safeguards

The construction  of an a irpo rt a t this location  would require  a m ajor portion  of the site  
to  be reshaped. As the s ite  contains soils which are  m oderately  to  highly susceptib le to 
erosion, specia lized  erosion and sedim ent contro l m easures would be im plem ented  to 
m inim ize any problem  of sed im en tation  in the surrounding drainage system s. The 
specific  m easures to  be adopted would be determ ined  a f te r  consu ltation  w ith the NSW 
Soil C onservation Serv ice, but are likely to  include:

. ensuring th a t the  s ite  is only p a rtia lly  cleared  and th a t, during construction ,
progressive reh ab ilita tio n  of disturbed areas is undertaken  through rev eg e ta tio n  and 
landscaping;

. special m easures for the  rem oval and stockpiling of topsoil, including the
progressive use of topsoil for rehab ilita tion . (Any stockpiles not likely to  be used 
would be s tab ilized  w ith vegetation);

. land reshaping and contouring to avoid excessive co ncen tra tion  of drainage and, 
w here possible, th e  locating  of slopes away from areas yielding excessive run-off;

. ensuring th a t contour drains are constructed  a t as low an angle as possible over the 
en tire  lengths of slopes;

. w here necessary , c rea tio n  of diversion banks to  disperse run-off and p ro te c t 
reh ab ilita ted  work;

. provision of sedim ent contro l basins where necessary  to  trap  sedim ents during 
construction  work, so th a t dow nstream  areas would not be adversely  a ffec ted .

The proposed s ite  also contains a reas of saline soils which are likely to  inhibit 
rev eg e ta tio n . These soils require  special tre a tm e n t, because they are usually p resen t in 
a reas where erosion is likely to  be high and v egeta tive  cover is sparse. P rocedures would 
th e re fo re  be taken  to  rem edy salin ity  by rem oving saline groundw ater through drainage. 
Also, the ra te  of m ovem ent of w ater into and through the soil would be increased  by 
techniques such as deep ripping, spreading mulch over the su rface , and the  in sta lla tion  of 
subsoil drains. S a lt- to le ra n t p lan t species would be used for v eg e ta tiv e  cover. A dvice on 
reh ab ilita tin g  saline soils would also be obtained  from the  NSW Soil C onservation  
Service, and agreed  p rocedures im plem ented.
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10.1.3 Physiography

This section  b riefly  describes the landform  and topography of the proposed site  and 
assesses its  su itab ility  for a irpo rt developm ent. Landform  and topography are  im portan t 
fac to rs  in the  siting and design of an a irpo rt, because re la tive ly  fla t grades cure required 
for a irpo rt runways and a irc ra f t m ovem ent areas (taxiw ays, a irpo rt aprons and a irc ra f t 
m ain tenance areas) and because ex tensive obstruc tio n -free  approach su rfaces w ith 
shallow grad ien ts are essen tia l. The selec tion  of a site  and p reparation  of a m aste r plan 
for a irpo rt developm ent a t th a t site  th e re fo re  have to take  into account any significant 
physiographic fea tu res  such as te rra in , floodplains, and any creek  or river valleys which 
d issec t the area .

Inform ation  contained  in this section  is based on the 1:25,000 scale topographic sheets 
for the area : th e re  was incom plete map coverage of the proposed site  a t o ther scales
which could provide more deta il.

Regional physiographic units

The site  is located  w ithin the  C um berland P lain  physiographic sub-region of the Sydney 
Basin. The Sydney Basin is a simple asym m etrica l s tru c tu ra l basin which extends along 
the  coastline from  P o rt S tephens in the  no rth  to B atem ans Bay in the south and inland to 
R ylstone and M uswellbrook.

The C um berland P lain  (Figure 10.1.5) is surrounded by the Blue M ountains P la teau  to the 
w est, the  W oronora P la teau  to the sou th -east and south, and the  Hornsby P la teau  to the 
ea s t, no rth  and n o rth -w est. T here is a  d is tinc t transition  from the C um berland P lain  to 
the  Hornsby and Blue M ountains p la teaux . The transition  betw een the Cum berland Plain 
and the Blue M ountains P la teau  is abrupt, p a rticu la rly  along the  Lapstone Monocline 
where th e re  is a 400 m change in elevation  over a very short d istance. The transition  
betw een  the Hornsby P la teau  and the Cum berland P lain  is less pronounced, consisting of 
a 100-150 m change in e levation  m arked by gently  rolling hills, w ith in te rm ed ia te  
elevations of betw een 40 m and 80 m. The C um berland P lain  slopes upwards tow ards the 
south, w ith the transition  betw een the plain and the W oronora P la teau  being less d istinct 
as the two units tend to m erge.

Landform

The proposed a irpo rt s ite  is located  in the south-w estern  portion of the Cum berland 
P lain , on the eas te rn  side of an e levated  ridge system  dividing the ca tchm en ts  of the 
N epean R iver and South C reek. The C um berland P lain  extends from Sackville in the 
north  to  n ear Cam den and C am pbelltow n in the  south, and to  the  N epean and 
H aw kesbury rivers in the w est. The easte rn  boundary of the P lain  is broadly defined by 
the southern  and sou th-w estern  suburbs of Sydney.

The C um berland P lain  has an average elevation  of about 20 m above sea level in the 
no rth , rising to  about 150 m in the south around Bringelly, Cam den and C am pbelltow n, a 
d is tance  of about 50 km. The elevated  ridge system  on which the s ite  is loca ted  begins 
to  rise  a t O rchard  Hills in the no rth  and extends southw ard to  Bringelly and C obbitty , 
w here it broadens out into an e levated  plain.

The site  is bounded by the  drainage system  of Cosgroves C reek  in the north , Badgerys 
C reek  in the  south and ea s t, and Duncans C reek  in the w est, and can be ca tego rized  in 
te rm s of the  following landform s:

. ridges

. slopes/undulating land 

. te rra c e  

. plain

. stream  dissection .
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Figure 10.1.5
REGIONAL PHYSIOGRAPHY

Figure 10.1.6 and Table 10.1.3 show the d istribu tion  and types of these  landform s w ithin 
the  s ite .

Table 10.1.3 Landform units

Type D istribu tion A rea E levation  
range (m)*

Ridges W estern portion  
of site

275 ha (15.5%) 85-118

Slopes Ranges over 
en tire  site

1025 ha (58.0%) 60-95

T errace C en tra l portion 195 ha (11.0%) 75-90

Plain Badgerys C reek  
and trib u ta ry

275 ha (15.5%) 45-80

S tream S ca tte red  over 25 km 45-100
dissection whole of site

M etres above sea-level.
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T opography

The proposed site  has an average e levation  of about 80 m above sea-level, ranging from 
about 45 m a t its  low est point w here E lizabe th  Drive crosses Badgerys C reek  to  118 m a t 
the  Anchau geodetic  s ta tio n  loca ted  on the  n o rth -w est/so u th -eas t ridge system  about 
300 m from The N orthern  Road. From th is point, the site  slopes tow ards the n o rth -ea st 
over a d istance of about 5 km and tow ards the  south-w est over a d istance of about
1.5 km.

The site  contains a re la tiv e ly  large proportion of f la t land. This coincides w ith the  ridge 
system  in the  w estern  portion  of the s ite , the  elevated  te rra c e  section , and the plain 
associa ted  w ith  Badgerys C reek  and its  tr ib u ta ry . The maximum slope gradien t ranges 
betw een  5% and 10% and th is occurs in isolated  areas ad jacen t to the ridge system  and 
w here the e levated  te rra c e  adjoins Badgerys C reek. About 95% of the proposed site  has 
gen tly  sloping te rra in  ranging betw een 0% and 5% slope.

F igure 10.1.6 and Table 10.1.4 show the  topography of the s ite  ca tego rized  into the 
following th ree  classes of slope gradien t:

. f la t te rra in  : 0-1% slope

. gen tly  sloping te rra in  : 1-5% slope

. undulating te rra in  : 5-10% slope.

Table 10.1.4 S ite topography

Slope
(%)

D istribu tion A rea
E levation

range
(m)*

0-1 C en tra l and w estern  portion  of site 530 ha (30%) 45-80
70-100
90-118

1-5 R anges over en tire  site 1,155 ha (65%) 50-100

5-10 Iso lated  areas, m ainly 
w estern  portion of site

85 ha (5%) 60-110

M etres above sea-level.

Topography surrounding th e  s ite  varies m arkedly. Im m ediately  to  the  north , eas t, and 
sou th -east of the s ite , the topography m erges into the  South C reek  lowlands and the  
C um berland P lain . H owever, fu rth e r to  the n o rth -ea st, tow ards P rospect R eservoir the 
topography rises to form  an e levated  ridge system  which extends from Mount D ru itt to 
A ustral. This ridge system  divides the  South C reek  catchm en t from the P rospect C reek  
and C ab ram atta  C reek  ca tch m en ts , which flow into the G eorges R iver. The elevation  of 
this ridge system  ranges from about 60 m above sea-level in the no rth  to about 120 m in 
the south.

South of the proposed site , th e  topography m erges into a re la tiv e ly  f la t e levated  region 
which extends to  C obbitty  and C am pbelltow n. The a rea  to the w est of the proposed site  
is highly undulating te rra in , fea tu ring  re la tiv e ly  s teep  slopes of betw een  5% and 20%, 
and d issected  te rra in  caused by the re la tiv e ly  dense drainage netw ork . The elevation  
varies m arkedly, bu t in the v icinity  of the N epean R iver generally  ranges from  110 m to 
about 50 m above sea-level. The topography w est of the N epean R iver becom es very  
rugged, w ith e levations ranging from about 200 m a t the low er points on the  p la teau  to  
over 750 m above sea-level a t some of the  highest areas about 30 km from the s ite .
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Location of airport facilities in relation to terrain

Table 10.1.5 shows the  expected  position (Section 8.4) of m ajor a irpo rt fac ilitie s  
(runways and taxiw ays, a irpo rt te rm inal a rea , and a irc ra f t cargo and m ain tenance areas) 
in re la tio n  to the existing landform  and topographic fea tu res  w ithin the proposed site .

Table 10.1.5 Airport facilities in relation to landform and topographic features

Topographic fea tu res

A irport
fac ility

Predom inant
landform Elevation* Slope category  (%)

fea tu re Max.
(m)

Min.
(m)

Av.
(m)

0-1
(%)

1-5
(%)

5-10
(%)

Runw ay/ taxiw ay:

-  Short R idge, slope 110 65 80 10 90 -

-  Long Ridge, slope, 
te rra c e

100 65 80 30 70 -

C onnecting
taxiw ay

Ridge 115 85 100 45 50 5

A irport 
te rm inal a rea

Ridge, slope 115 75 90 10 85 5

A irc ra ft 
cargo area

T errace , slope 85 60 80 75 25 -

A irc ra ft
m ain tenance area

-  C om m ercial Ridge, slope 105 95 100 65 35 -

-  G eneral av iation Ridge, slope 100 70 85 5 95 -

M etres above sea-level.

Land shaping

Reshaping of the ground surface by excavating  and filling would be required  to obtain  the 
necessary  grades for fu tu re  a irpo rt developm ent. Where possible, developm ent design 
would u tilize  existing topography and n a tu ra l land fea tu res  to  avoid ex trem e land 
m odifications. H ow ever, because of the na tu re  of the airpo rt developm ent and the 
requ irem en t to achieve re la tiv e ly  fla t grades, much of the airport site  would be c leared  
and levelled  for the construction  of runways, taxiw ays and a irc ra f t te rm inal fac ilitie s  as 
well as for a num ber of o ther fac ilitie s  such as m aintenance and cargo handling areas 
(Figure 10.1.7).

The es tim ated  am ount of cu t-and -fill required  for fu tu re  a irpo rt construction  is shown in 
Table 10.1.6. These calcu la tions are based on nearly  level runways and taxiw ays. They 
would involve up to about 10 m of fill in some locations, mainly to fill in the creek  beds, 
and up to about 20 m of cu t w here the existing ridge line runs para lle l w ith the 
connecting taxiw ay.
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Table 10.1.6 Estim ate of earthworks for future airport construction (000 m1)

F ac ility Cut Fill Balance*

Long runw ay and 
associa ted  taxiw ays 4,266 3,666 600 (C)

Short runw ay and 
associa ted  taxiw ays 2,076 2,383 307 (F)

C onnecting taxiw ay 220 444 224 (F)

T erm inal and cargo 
a reas 9,192 9,330 138 (F)

T o tal 15,754 15,823 69 (F)

* C = cu t, F = fill.

A ssessm ent of e f fe c ts  and safeguards

The n a tu re  of the te rra in  surrounding the proposed site  precludes much flex ib ility  in 
te rm s of s ite  re location  w ithin the general Badgerys C reek  a rea . The undulating na tu re  
of the landform  and topographic fea tu res  to the w est of this s ite  m ean th a t the re  are no 
su itab le  s ites  fu rth e r to the  w est of the proposed location , while the broad drainage and 
floodplain associated  w ith Badgerys C reek  and its  tr ib u ta ry  re s tr ic t  re loca tion  of the 
s ite  to  the  eas t or to  the south. The varied  na tu re  of topography im m ediately  to  the 
no rth  of the s ite  also m akes it im practicab le  to lo ca te  the s ite  fu rther to the north , as 
this would n ece ss ita te  a g re a te r  degree of earthw orks in order to  provide a re la tive ly  
f la t a rea  for runway developm ent.

A range of m easures would be adoped during fu tu re  airpo rt construction  to m inim ize the 
am ount of earthw orks and to  ensure th a t appropria te  procedures for erosion and 
sed im ent contro ls were estab lished  and im plem ented . Where possible, de ta iled  design 
and layout of fu tu re  a irpo rt fac ilitie s  would u tilize  existing topography and n a tu ra l 
fe a tu re s . Land shaping would only be carried  out on areas under construction  as 
opposed to  shaping the  en tire  s ite . Soil erosion con tro l m easures as discussed in 
Section  10.1.2 would be im plem ented.

Up to  a 7 degree ro ta tio n  counter-clockw ise would slightly  im prove the topographic 
position of the  runways and the  m ain connecting taxiw ays, and may be desirab le to 
m inim ize the am ount of earthw orks and to optim ize the cu t-and-fill. This aspect would 
be a fac to r  for considera tion  a t the d e ta iled  design stage  to ensure optimum runway 
o rien ta tio n  in re la tio n  to  both  topographic and airspace requ irem ents.

10.2 DRAINAGE AND WATER QUALITY

The purpose of this section  is to describe, in general te rm s, the existing surface w ater 
and groundw ater system s and the po ten tia l for flooding of the proposed site ; to  assess 
the  p o ten tia l e ffe c ts  of a irpo rt developm ent on drainage and w ater quality  w ithin the 
s ite  and surrounding area ; and to describe the drainage and run-off con tro l schem e th a t 
would be adopted to m anage w ater flow and preserve w ater quality , in order to minim ize 
any adverse environm ental e ffe c ts  arising from the changed drainage p a tte rn .
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Inform ation  for this section  has been obtained from the W ater R esources Com m ission, 
the  M etropolitan  W ater Sew erage and D rainage Board and the S ta te  Pollu tion  C ontro l 
Com m ission, and from topographic maps of the a rea . Also, p relim inary  e s tim a te s  of s ite  
run-off before and a f te r  developm ent have been m ade in order to d e term ine  the 
requ irem en ts  for s to rm w ater run -o ff contro l.

10.2.1 Description of existing conditions at the proposed site

Drainage basins

The proposed s ite  contains th ree  main drainage basins (Figure 10.2.1):

. the  D uncans C reek  drainage basin, about 23 km 2 in area , which drains into the  
N epean R iver about 2 km upstream  of W allacia and 8 km w est of the proposed site ;

. th e  C osgroves C reek  drainage basin, about 21 km 2 in area;

. th e  Badgerys C reek  drainage basin, about 28 km 2 in area .

The Cosgroves and Badgerys C reek  basins drain in to  South C reek , which in turn  flows 
into the  H aw kesbury R iver about 2 km n o rth -ea st of Windsor and 34 km no rth  of the 
proposed s ite .

The headw aters  of all th ree  basins occur w ithin the s ite . Table 10.2.1 shows the 
proportion of each w ithin the  s ite  as well as o ther drainage fea tu res .

Table 10.2.1 Features of the drainage basins within the proposed site

D rainage basin

A pproxim ate 
to ta l a rea  of 

basin

(km2)

A pproxim ate 
a rea  of basin 

w ithin the 
proposed site  

(ha)

Area of basin 
w ithin the 

proposed site

(%)

Proportion  of to ta l 
basin a rea  th a t 

is w ithin the 
proposed site

(%)

D uncans C reek 23 180 10 8

C osgroves C reek 21 445 25 21

Badgerys C reek 28 1,145 65 41

Surface water features

The principal su rface  w ater fea tu res  of the proposed site  com prise num erous m an-m ade 
dam s and in te rm itte n t w atercourses (Figure 10.2.1). The only perennial w atercourse  is 
Badgerys C reek, which form s the easte rn  and southern  boundary of the s ite . T here are 
about 25 km of drainage channels flowing through the s ite  and over 70% of the to ta l 
leng th  of these  are minor channels. T here are approxim ately  115 m an-m ade dam s.

As a resu lt of ag ricu ltu ra l and ru ra l residen tia l developm ent in the Badgerys C reek  area , 
the  ground cover of na tive  fo rest vegeta tion  has for the most p a rt been cleared  and 
rep laced  by grazing land and m arket gardens, and by buildings and o ther im pervious 
su rfaces. This has a ffe c te d  n a tu ra l run -o ff from the  proposed site  by increasing the  peak 
flow of the drainage channels. Table 10.2.2 shows the probable run -o ff c o -e ff ic ie n t 
values for the  various types of existing land uses w ithin the  s ite .
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Table 10.Z.2 R un-off co -e ffic ien ts  for the proposed site  before airport development

Condition of site A rea
(ha)

R un-o ff c o -e ff ic ie n t for 
storm  in tensity  of 100 m m /h

N atu ra l and p artia lly  cleared  fo rest; clay  soil 170 0 .6

A gricu ltu ral a c tiv itie s 1,405 0.5
R ural residen tia l 175 0 .5

Roads 20 0.8

Flooding

Badgerys C reek  has a developed floodplain which extends into the n o rth -ea ste rn  section  
of the  proposed site  south of E lizabeth  D rive. The 1:100 y ear floodplain map com piled 
by the W ater R esources Comm ission shows the floodplain as about 150 m wide a t a 
point w ithin the s ite  ju s t south of E lizabeth  D rive. The floodplain beyond th is point on 
Badgerys C reek  has not been mapped. Most of the o ther creeks draining the  s ite  have a 
su ffic ien tly  steep  gradien t to render flooding unlikely for any duration  longer than  the 
p a rticu la r storm  event.

10.2.2 Groundwater

The proposed site  is located  within the H awkesbury R iver Basin (Figure 10.2.1) on the 
edge of an a rea  th a t may be expected  to  give low salin ity—low yield groundw ater. A part 
from sections along the  N epean R iver betw een P en rith  and Windsor, groundw ater 
resources in the  basin have not been developed. The W ianam atta  Group, which extends 
over the s ite  and over much of the Cum berland P lain, has poor groundw ater p o ten tia l and 
any w ater th a t is availab le is usually brackish or saline. On the  sloping areas occurring 
in p a rts  of the s ite , the  groundw ater in the  W ianam atta Group m ight be su itab le  for 
w atering  stock  or a sim ilar purpose, but yields are o ften  low (0.1-1 L /s), thereby  lim iting 
ex tensive use of th e  resource (W ater R esources Comm ission 1984). The unconsolidated 
sedim ents along Badgerys C reek  m ight furnish groundw ater but it also would probably be 
saline and of re la tiv e ly  low yield.

10.2.3 Water quality

None of the  run-off from  the  proposed s ite  flows into a river or creek  th a t is c lassified  
by the  S ta te  Pollution C ontrol Comm ission under P a r t HI of the  C lean W aters A ct, 1970 
(although the N epean R iver is c lassified  'P' (protected) for a section  upstream  of 
W allacia). H ow ever, any e ffluen t or run-off discharged from the s ite  would need to 
conform  to  the  requ irem ents se t out in C lause 16 of the A ct, which prohibits the 
pollution of any w aters . All the  run-off from  the  s ite  flows eventually  in to  the 
H aw kesbury—N epean R iver, m ost of i t  discharging into South C reek  before the creek  
joins the  H awkesbury dow nstream  of Windsor.

Extensive urban and ru ra l a reas drain into South C reek, and in addition th e re  cue at 
p resen t five sew age tre a tm e n t works loca ted  w ithin the ca tch m en t. The M etropolitan  
W ater, Sew erage and D rainage Board opera tes  p lants a t St M arys, Q uakers Hill, and 
R iverstone; the Hawkesbury Shire Council operates  a p lant a t Windsor; and th e re  is also 
a  sm all p lan t a t HMAS N irim ba. South C reek  contains high concen tra tions of n u trien ts  
(nitrogen and phosphorous) and has very low assim ilation  ra te s , indicating th a t it 
functions for p a rt of the tim e as a drain for effluen t, discharging considerable am ounts 
of n u trien t into the Hawkesbury R iver.
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10.2.4 Possible contaminants and methods of treatm ent

Table 10.2.3 lists  possible sources of contam inants of site  run-off and effluen t from 
operations th a t m ight be conducted on the s ite . The lis t has been developed from 
inven tories conducted a t K ingsford-Sm ith A irport and o ther aerodrom es in the  Sydney 
R egion. All of the  sources listed  in Table 10.2.3 could be expected  to be p resen t a t the 
second a irp o rt, should developm ent reach  the  maximum level ind icated  by the 
prelim inary  m aster plan.

Table 10.2.3 Potential sources of contaminants during airport construction and
operation

C ontam inant Source

Sedim ents N atu ra l erosion, s ite  earthw orks

N utrien ts Soil sedim ents, fe rtiliz e rs , sew age effluen t

C ontam inated  food /w ate r K itchen w aste from  in ternational flights

Sulphuric acid Wet oil b a tte r ie s  used for standby power 
supplies, and insta lled  in some airpo rt fac ilitie s , 
e.g . contro l tow er

Em ulsified oil, grease, 
decarbonizing solvent cleaners

Workshops for conventional engine m aintenance

D etergen ts A irc ra ft washdown areas, vehicle serv ice and 
m ain tenance areas

P ain t strippers A irc ra ft/v eh ic le  m aintenance

Acid, fluorocarbon and hydrocarbon 
solvents

F ire-figh ting  equipm ent

T rade w astes K itchens

A irc ra ft fuel Fuel sto rage, a irc ra f t refuelling

R ubber d e tritu s A irc ra ft touchdown

P estic ides/herb ic ides Ground m aintenance

For tre a tm e n t purposes, these contam inants would be grouped as follows:

. chem ical or process e fflu en t arising from operations such as a irc ra f t m aintenance;

. dom estic sew age from  to ile ts  and kitchens;

. 'con tam inated ' s to rm w ater from  heavily  used open areas, such as aprons, washdown 
areas and carparks;

. 'c lean ' s to rm w ater from cleared  and grassed areas and in te rm itte n tly  used 
pavem ents.
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B ecause of the  u n certa in ty  associa ted  w ith the  n a tu re  and scale of operations a t the  
second a irp o rt it is only possible to  estab lish  proposed w aste tre a tm e n t m ethods in 
genera l te rm s. H ow ever, the  D epartm en t of A viation would com ply w ith the 
requ irem en ts  of the  C lean W aters A ct, 1970, in regard  to all specific  d ischarges th a t 
m ight issue from  the s ite  during the  the  course of a irpo rt construction  and operation . 
The principles for segregating  and trea tin g  w astew ate rs  are described below.

Chem ical or process effluent

C hem ical or process e fflu en ts  would be tre a te d  to standards estab lished  in consu ltation  
w ith the  M etropolitan  W ater Sew erage and D rainage Board and to  the sa tisfac tio n  of the  
S ta te  Pollu tion  C ontrol Comm ission. Depending on the  n a tu re  of the  efflu en ts , the  
p rocess could com prise p re - tre a tm e n t on-site  prior to  discharge to a M etropolitan  W ater 
Sew erage and D rainage Board sew er, or com plete tre a tm e n t on-site .

D om estic sewage

No sew erage fac ilitie s  are  a t p resen t lo ca ted  w ithin or ad jacent to the proposed site  and 
no sew age tre a tm e n t schem es are  scheduled for this a rea  in the  short to  m edium -term .

The D epartm en t of A viation could e ith e r tr e a t  dom estic sew age in a ded ica ted  plant 
loca ted  on the  a irpo rt s ite , or could d ischarge to  a fu tu re  M etropolitan  W ater Sew erage 
and D rainage Board sew er for tre a tm e n t in a w ater pollution con tro l p lant loca ted  o ff
s ite  and designed to  serve not only the a irp o rt, but developm ent in surrounding areas  (an 
e s tim a te  of th e  required  capacity  of such a com bined fac ility  is given in Section 10.5).

In e ith e r case , it is assum ed th a t the  w ater pollution con tro l p lan t would discharge 
e fflu en t in to  South C reek  and th e re fo re  a high degree of the tre a tm e n t would be needed, 
including rem oval of n u trien t. It is fu rth er assum ed th a t the  tre a tm e n t process used 
would be of advanced design and would include m ethods for rem oval of n itrogen  and 
phosphorus.

If the tre a tm e n t w ere to  be carried  out in a ded icated  p lant loca ted  on the  a irpo rt s ite , 
th e  D epartm en t would investigate  th e  possibility  of on-site  disposal of tre a te d  e ffluen t 
through irrigation .

Stormwater

S to rm w ater would be considered in two categories:

. run -o ff from  con tam ina ted  areas w here the re  is a possibility  th a t s to rm w ater would 
con tain  s ign ifican t quan tities  of oil or p a rticu la te  m a teria l;

. run -o ff from clean  areas  (for exam ple, taxiw ays).

The areas designated  con tam inated  would be sep ara ted  from areas designated  clean  by 
su itab le  grading to  d irec t run-off into the appropria te  system .

Contaminated stormwater

C ontam inated  sto rm w ater would discharge into a holding a rea  where it would be tre a te d  
prior to  disposal by m eans to  be estab lished  in conjunction w ith the M etropolitan  W ater 
Sew age and D rainage Board and to  the sa tisfac tio n  of the S ta te  Pollu tion C ontro l 
Com m ission. The process could com prise p re - tre a tm e n t on-site  and discharge to  a w ate r 
pollution contro l p lant operated  o ff-s ite  by the Board, or full tre a tm e n t on site . For run
off from some con tam inated  areas it m ight be possible to d ivert only the  firs t flush to 
the  holding a rea  for tre a tm e n t, and subsequent run-off to the clean sto rm w ater system .
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The D epartm en t of A viation would ensure th a t the  design of fuel sto rage fac ilitie s  would 
com ply w ith the  re levan t requ irem ents of the D angerous Goods A ct, 1975 and bunding 
would be designed to  ensure th a t spillage resu lting  from failu re  of the  fac ility  was fully 
contained  and could not en te r the s to rm w ater system .

Clean stormwater

A reas from  which s to rm w ater run-off would probably be designated as clean include 
m ost areas of the  s ite  w here there  are  no operations th a t could give rise to  process or 
dom estic w astew ate rs , or carry  the risk of con tam ination  of run-off through acc iden ta l 
spills of chem icals, fuel, oil or d e te rg en ts . Such clean areas would probably include, for 
exam ple, v isito r car parks, access roads w ithin the s ite , roofs of buildings, taxiw ays and 
runw ays, and cleared  or landscaped areas. These areas would make up the m ajor p a rt of 
the  to ta l s ite  area .

S to rm w ater run-off from these areas would be d iverted  into a num ber of re ten tio n  
ponds, which to g e th er would be adequate  to  re ta in  the whole of the  firs t flush of 
s to rm w ater. From  here  s to rm w ater would be d ischarged into re ta rd ing  basins th a t would 
con tro l the  ra te  of flow of run-off to  the  many sm all tr ib u ta ry  creeks around the  
p e rim e te r of the s ite  (Figure 10.2.2).

The s to rm w ater re ten tio n  ponds would be designed to contain  the firs t flush for a one-in- 
ten -y ear storm  of varying duration , depending on the  tim e of concen tra tion  of the 
p a rticu la r sub-ca tchm en t, plus an additional f if teen  m inutes to  allow the drainage a rea  
to  flush clean . About 250 m 3/h a  sto rage capacity  would be required  to  sto re  th e  in itia l 
flush. This would m ean th a t the to ta l sto rage capacity  for the re ten tio n  system  would be 
betw een  200,000 and 300,000 m 3. The capacity  of basin sizes would v a ry 'fro m  about 
15,000-20,000 m 3 serving the sm aller sub-catchm en ts to 60,000-70,000 m 3 for the la rger 
sub-catchm en ts  w ithin the proposed s ite . A t each discharge point, trash  screening would 
be used to  rem ove solids washed off by the  firs t flush of the storm .

S to rm w ater re ta rd ing  basins would also be provided for each m ajor creek  draining the 
proposed site , and would be designed w ith su ffic ien t capacity  to  contain  the peak flow of 
a 1:100 year storm  even t, so th a t discharge of flows from the s ite  would not exceed the 
p resen t peak flows from  such an event. A to ta l of betw een 400,000 and 500,000 m 3 of 
s to rage  capacity  would be required  to  contro l peak flows a t about the sam e level as a t 
p resen t. T here are some tw elve locations around the p erim ete r of the proposed site  
w here re ta rd ing  basins would be required , varying in size from betw een 35,000 and 
40,000 m 3 for the sm aller sub-catchm en ts to betw een 130,000 and 160,000 m 3 for the 
la rger sub-ca tchm en ts. R elease of w ater from the re ta rd ing  basins during storm  events 
would be contro lled  to  approxim ate existing stream flow  under storm  conditions.

10.2.5 Assessment of e ffe c ts  and safeguards

This assessm ent of e ffe c ts  is confined to  the  e ffe c ts  of the proposed acquisition  and of 
fu tu re  airpo rt developm ent a t the s ite . A ssessm ent of associa ted  e ffe c ts  arising from 
induced developm ent or from th e  location  of new road or ra il access rou tes would require  
fu rther investigation  once the locations for these fac ilitie s  w ere determ ined . The 
au th o rity  responsible for constructing  new access rou tes would also be responsible for 
ensuring th a t adequate  safeguards w ere adopted during construction  to contain  run-off 
and sed im en tation , and th a t adequate provisions w ere made for drainage and w ater 
quality  contro l once construction  had been com pleted .

No adverse e ffe c ts  on drainage or w ater quality  would resu lt from acquisition  of the 
proposed site  a t Badgerys C reek; until construction  com m enced the D epartm en t of 
A viation would endeavour to  m ain tain  the existing land uses.
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Possible e f fe c ts  during construction  and operation  of the  proposed a irp o rt have been 
considered under the following categories:

. increased  p o ten tia l for flooding in South C reek  

. e ffe c ts  on groundw ater

. e f fe c ts  on w ater quality  during construction

. e f fe c ts  on w ater quality  during operation .

In addition, the  rela tionsh ip  of the proposed sto rm w ater re ten tio n  system  to hazard  to
a irc ra f t from  bird s trikes  is discussed.

Flooding in South Creek

About 50% of the proposed site  (some 880 ha) would becom e an im pervious su rface , from 
which the  run-off w a te r would be d irec ted  into sem i-natu ra l and lined channels, thus 
increasing  the  flow ra te  and volume of w ater passing a given p lace a t a  given tim e. It is 
es tim ated  th a t run-off from the proposed site  would be increased  by about 26% as a 
resu lt of paving and of building developm ent. Table 10.2.4 shows the  probable new run
off c o -e ff ic ie n t values.

Table 1 0 .2 .4  Run-off co -effic ien ts  for the proposed site  after airport development

C ondition of site A rea R un-off c o -e ff ic ie n t for
(ha) storm  in ten sity  of 100 m m /h

Paved areas and buildings 880 0 .9

P a rtia lly  developed and grassed areas 890 0 .4

The adverse e ffe c ts  associa ted  w ith increased  run-off and g re a te r  p o ten tia l for flooding, 
as a resu lt of the developm ent, would be m inim ized by the  re ta rd in g  basins on each  of 
the main sub-catchm en ts  flowing from the  proposed s ite . By ensuring th a t th e re  would 
be su ffic ien t s to rage  capacity  to  contain  peak flows from  a 1:100 year storm  even t, 
flows along the creeks should, in general, be sim ilar to  those experienced  a t p resen t. 
This would also ensure th a t any p o ten tia l e ffe c ts  on riparian  v egeta tion  or on 
ag ricu ltu ra l or rec rea tio n a l a reas dow nstream  of the s ite  would be m inim ized.

Groundwater

E ffe c ts  on groundw ater should not be sign ificant as groundw ater p o ten tia l is low in the 
a rea  of the  proposed site .

W ater quality during construction

During airpo rt construction  there  would be some risk of sedim ents being re leased  from  
the construction  site  and finding the ir way into farm  dam s, or in to  Badgerys C reek  or 
one of the  o ther sm all creeks ad jacen t to the s ite . In order to  reduce the p o ten tia l risk 
of sed im entation  occurring during construction , tem porary  silt trap s  would be 
constru c ted  where required , to  co llec t run-off from disturbed  areas. To help reduce 
sed im en tation  even fu rth e r, progressive rev eg e ta tio n  of d isturbed  areas would be 
co -o rd in a ted  w ith the  construction  work. Also, the  proposed drainage system  — 
consisting of re ten tio n  basins to contain  the f irs t flush of s to rm w ater and re ta rd in g  
basins to  contro l th e  ra te  of flow of run-off (Figure 10.2.2) — would be progressively  
insta lled  during the  construction  phase to  suit the developm ent program m e and the 
requ irem en ts for run-off contro l.
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During in itia l construction  on the proposed s ite , w a te r quality  in the  s tream s draining the  
s ite  is likely to  be tem porarily  a ffe c te d  by increased  n u trien t loads, since to ta l n itrogen  
and phosphorus en tering  the  system  from run-off would be expec ted  to  increase . 
H ow ever, once developm ent was finished the  contribu tion  of to ta l n itrogen  and to ta l 
phosphorus to  th e  system  from run-o ff would be expected  to d ecrease  sign ifican tly  
(Smalls 1983).

Water quality during operation

The D epartm en t of A viation would com ply w ith the requ irem en ts of the M etropolitan  
W ater Sew erage and D rainage Board and the  S ta te  Pollution C ontro l Com m ission in 
reg ard  to  s tandards for d ischarge from the proposed site .

S to rm w ater run -o ff from  the proposed s ite , and discharges from the w ater pollution 
con tro l p lan t (which could be loca ted  on-site  or o ff-s ite  as a jo in t use facility ) would 
en te r  South C reek , and from th e re  the H aw kesbury R iver a t Windsor and thence  to  the  
ocean a t Broken Bay.

Under low w ater flow conditions, most of the p resen t flow in South C reek  is tre a te d  
sew age, carrying high n u trien t loads. T here is li t t le  assim ilation of these  n u trien ts  w ith 
the resu lt th a t South C reek  ac ts  as a discharge for e ffluen t into the H aw kesbury R iver. 
C onsiderable population increase is fo recast for areas in the ca tch m en ts  of South and 
E astern  creeks and, as a resu lt, sign ifican t increases in n u trien t loads are also fo recas t 
(Kinhill S tearns 1984). These fo recasts  are se t out in Table 10.2.5.

Table 10.2.5 Forecast nutrient loads in South Creek in the year 2000

Source N itrogen Phosphorous
(kg/day) (kg/day

Sew age effluen t 1,865 190

S to rm w ater 320 183

T otal 2,185 373

Source: K inhill S tearns, 1984. South C reek  W etland S tudy, Table 4.6.

The con tribu tion  of n u trien ts  from the second Sydney airpo rt s ite , when developed to  the 
m aximum level shown in th e  prelim inary  m aster plan, has been ca lcu la ted  using the  
following assum ptions:

. dom estic sew age for 20,000 population equivalents associated  w ith airpo rt fac ilitie s  
would be tre a te d  a t a  new w ater pollution con tro l p lant loca ted  o ff-s ite , and also 
serving o ther developm ent. The p lant would produce daily e ffluen t flows of 0.27 m 3 
per population equivalen t, w ith to ta l n itrogen  of 5 g /m 3 and to ta l phosphorus of 
1 g /m 3;

. n u trien ts  in s ite  run-off would be equivalent to th a t for a fully developed urban 
area , and would be es tim a ted  a t 7 kg/ha per annum for n itrogen  and 1 kg /ha per 
annum for phosphorus.

The resu lting  es tim a ted  to ta l n u trien t load in South C reek  a ttr ib u ta b le  to  airpo rt 
operations under the w orst case is shown in Table 10.2.6.

The w orst case level of a irpo rt developm ent as rep resen ted  by th e  p relim inary  m aster 
plan is m ost unlikely to  arise  before the year 2000 — the  end of the  period for th e
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n u trien t fo recasts  se t out in Table 10.2.6. H owever, if it w ere assum ed th a t the airpo rt 
w ere 50% developed by the year 2000, and th a t th e re  was no assim ilation of a irport 
n u trien ts  in the  upper reaches  of South C reek, then  a irpo rt developm ent would 
con tribu te  about 2.2% of the  n itrogen  load and 2.0% of the phosphorus load in South 
C reek  in th a t year.

Table 10.2.6 Estim ated nutrient 
development

loads in Allens Creek as a result of airport

Source N itrogen
(kg/day)

Phosphorus
(kg/day)

W ater pollu tion contro l p lant 
(airport re la ted  flows) 27 5 .4

S ite  run-off 
(to ta l s ite  of 1770 ha) 34 4 .8

T o tals 61 10.2

Precautions against birds

In addition to the  safeguards adopted to  m inim ize w ater pollution, the D epartm en t of 
A viation would im plem ent m easures to  reduce the a ttra c tiv e n e ss  of the drainage system  
to  birds. These would include design provisions such as constructing  the basins with 
v e rtic a l walls to d iscourage p lan t grow th, and operational m easures such as ensuring 
they  w ere em pty excep t during ra in fa ll events.

10.3 AIR QUALITY

This section  describes the existing air pollution levels in Sydney, the fac to rs  giving rise 
to  them , and the em ission sources of a irpo rt re la ted  air po llu tan ts. On the basis of this 
d a ta , an assessm ent is made of a irpo rt em issions under w orst case assum ptions and of the 
likely con tribu tion  to  Sydney's fu tu re  to ta l em issions.

Like m otor vehicles, a irc ra f t convert hydrocarbon fuel to  propulsive energy and, in the 
conversion, air po llu tan ts are em itted . For the  purposes of assessing e ffe c ts  on air 
quality  the  w orst case was defined in te rm s of 275,000 a irc ra f t m ovem ents per year, 
w ith an assum ed division by a irc ra f t type as follows:

. B747: 37,500 m ovem ents

. A300: 87,500 m ovem ents

. F27: 60,000 m ovem ents

. general av iation  a irc ra f t: 90,000 m ovem ents.

H owever, a level of a irc ra f t operations of 275,000 m ovem ents per year is unlikely to  be 
reached  for many years, if ever.

10.3.1 Existing pollution levels

Air quality  c r ite r ia  for urban air po llu tan ts have not been defined in New South Wales. 
H owever, the S ta te  Pollution C ontrol Comm ission uses as its  ob jectives the G uidelines of 
the  N ational H ealth  and M edical R esearch  Council, supplem ented by the Long-Term  
Goals se t out by the  World H ealth  O rganization and the  Air Q uality  Standards of the US 
E nvironm ental P ro tec tio n  Agency. These c r ite r ia  for air quality  have been determ ined
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in th e  light of in tern a tio n al findings on the adverse e ffe c ts  of air po llu tan ts  on health ;
they  do not take  into account dele terious e ffe c ts  on p lan ts and m a te ria ls  or any
reduction  to  visib ility .

P resen t levels of the m ajor po llu tan ts a ffec tin g  air quality  in the  Sydney Region are  se t
out in Table 10.3.1 and discussed below:

. Ozone: This is the  m ajor constituen t of photochem ical smog. It is the  principal
reac tio n  product gen era ted  when reac tiv e  organic substances (mainly hydrocarbons) 
and n itrogen  oxides are exposed to  sunlight in high concen tra tions. The sm all 
num ber of days per year on which the N ational H ealth  and M edical R esearch  Council 
G uidelines are  p resen tly  exceeded rep resen ts  a fall from  the levels of ten  years ago, 
bu t it is no t known w hether th is is because of d iffe ren t m eteoro log ical conditions or 
reductions in hydrocarbon em issions.

. Hydrocarbons: H ydrocarbons co n stitu te  the m ajor portion  of th e  re a c tiv e  organic
substances th a t even tually  cause photochem ical smog. They are  p rim arily  
associa ted  w ith the processing and use of petro leum  products, and are thus p resen t 
in em issions from a irc ra f t and autom obile engines, which consist of p roducts form ed 
during com bustion as well as unburnt fuel com ponents. H ydrocarbons in the air also 
produce the d is tinc tive  odour associa ted  w ith pe tro l or kerosene p roducts. This 
odour does not ind ica te  the  presence of injurious levels of air po llu tan ts, but it can 
be objectionable and can lead to  com plaints from residen ts  near a irpo rts .

. Acid gases: The m ajor acid gases are sulphur dioxide and oxides of n itrogen .
Levels of acid gases in Sydney are not high com pared w ith th e  levels in large c itie s  
overseas because dom estic fuels are  re la tiv e ly  low in sulphur. Acid gas levels in 
Sydney peaked in the  early  1970s, then decreased , and have now levelled  ou t. They 
seldom exceed the World H ealth  O rganization 's Long-Term  Goal.

. Sulphur dioxide: This is p resen t in the exhaust gases of a irc ra f t engines. H owever,
the concen tra tions in these em issions are  much lower than in em issions from o ther 
types of engine owing to  the sign ifican tly  low er levels of sulphur im purities in 
a irc ra f t fuel.

. N itrogen oxides: N itric  oxide and n itrogen  dioxide are form ed in a spontaneous
chem ical reac tio n  during all atm ospheric com bustion processes. T here are  several 
a tm ospheric  reac tio n s  which can lead to the oxidation of n itrogen  oxide to n itrogen  
dioxide, which is an essen tia l p recursor for the atm ospheric reac tio n s  th a t produce 
photochem ical smog. In Sydney, about th ree -q u a rte rs  of n itrogen  oxide em issions 
com e from  m otor vehicle exhausts.

. Suspended m atter and total suspended particulates: V arious m easures are used in
resp ec t of p a rtic le s  suspended in the atm osphere. The 'suspended m a tte r ' m easure 
re la te s  to  p a rtic le s  mainly below about 5 pm in d iam ete r bu t up to  about 10 pm in 
s ize. The 'to ta l  suspended p a rticu la te s ' m easure includes, in addition to  these , 
la rg e r p a rtic le s  up to  about 25-50 pm in d iam eter. Suspended m a tte r  levels in 
Sydney are usually well below the  standards specified  in Table 10.3/1, bu t to ta l 
suspended p a r tic u la te  levels in both  c ity  and suburban s ite s  do exceed them  from 
tim e to  tim e . Levels of to ta l suspended p a rticu la te s  are  not expected  to  decrease  
until such tim e as the  S ta te  Pollu tion C ontro l Com m ission considers them  to 
w arran t fu rth e r a tten tio n , iden tifies the m ajor sources, and im plem ents contro ls.

. Lead: The m ajor source of lead in Sydney's atm osphere com es from the  lead
additives in p e tro l. The in troduction  of unleaded p e tro l by Ju ly  1985 and its  use in 
all new petro l-eng ined  vehicles made on or a f te r  1 January  1986 will fa irly  rapidly 
reduce the  em ission of lead in Sydney, even if p e tro l usage increases. Lead 
concen tra tions in the  air should be reduced as a resu lt, and this po llu tan t is 
th e re fo re  not considered fu rth er in this discussion.
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. Carbon monoxide: C oncentrations of carbon monoxide tend to be very localized,
and high values are  only experienced in areas of high tra f f ic  density  and poor 
dispersion, such as the cen tra l business d is tr ic t of Sydney. Carbon monoxide trends 
in Sydney over the  last decade have been variab le, showing first a decline, then a 
levelling out and now a fu rther decline. It is considered th a t these rece n t reductions 
are the  resu lt of s tr ic te r  controls on carbon monoxide em issions from m otor 
vehicles.

Table 10.3.1 Maximum pollutant concentrations measured during 1982, compared with 
accepted standards

Pollu tan t
Standard, 

goal or 
guideline

Sampling
period

(average)

R eference
organization

Network
maximum

1982

Number of days/sites 
a t which standard  

exceeded

Ozone 12 phm 1 hour NHMRC 18 phm 8 days/3 sites

Hydrocarbons* 0 .24  phm 2 hours USEPA n.a. n.a.

Acid gases 60 p g /m ’ 
200 p g /m ’

1 year 
24 hours

WHO
WHO

51 pg/m* 
130 pg/m*

Not exceeded 
Not exceeded

N itrogen dioxide 17 phm 
5 phm

1 hour 
1 year

NHMRC
USEPA

21 phm 
1.6 phm

2 days/1 site  
Not exceeded

Sulphur dioxide 14 phm 
2 phm

24 hours 
1 year

USEPA
NHMRC

2.6  phm 
0 .4  phm

Not exceeded 
Not exceeded

Suspended m atte r 40 p g /m ’
120 p g /m ’

1 year 
24 hours

WHO
WHO

27 pg/m* 
103 p g /m s

Not exceeded 
Not exceeded

T otal suspended 
pa rticu la tes

90 pg/m* 
260 p g /m ’

1 year 
24 hours

NHMRC
USEPA

122 p g /m ’ 
411 p g /m ’

6 sites**
10 days/5 sites**

Lead 1 .5  p g /m 1 90 days NHMRC/USEPA 7 .0  pg/m* 71 (90-day periods)**

Carbon monoxide 35 pm 
9 pm

1 hour 
8 hours

USEPA/WHO
USEPA/WHO

29 pm 
n .a .

Not exceeded 
53 days**

* N on-m ethane hydrocarbons.
** Includes N ew castle and Wollongong m onitoring stations.

Notes:
NHMRC- N ational H ealth  and M edical R esearch Council (Guidelines) 
USEPA- U nited S ta tes  Environm ental P ro tec tio n  Agency (Standards) 
WHO -  World H ealth  Organisation (Long-Term Goals)
n.a. -  Not available

Source: S ta te  Pollution C ontrol Commission (1984).

10.3.2 Factors affecting  air quality

The ra te  of d ispersal of air po llu tan ts is sign ificantly  influenced by c lim ate , m eteorology 
(particu larly  the  frequency of inversions) and topography.

C lim atic influences

The w arm th of Sydney's c lim ate  and the prevalence of sunshine are conducive to the 
production of photochem ical smog, and these c lim atic  ch a ra c te ris tic s  are  particu la rly  
evident a t Badgerys C reek . C lim atic  d a ta  for Badgerys C reek  is p resen ted  in 
F igure 10.3.1. Com pared w ith Sydney city  cen tre , Badgerys C reek  has low er ra in fa ll, 
m ore sunshine, higher sum m er tem p era tu res, and lower w inter tem p era tu res.

Wind speeds are g re a te s t during the h o tte s t tim e of the day when atm ospheric  in stab ility  
is highest, and are low est during the coldest tim e of the day when the atm osphere is 
generally  m ost s tab le . Thus, winds in the a rea  tend to  be very light during the n ight, and 
to  increase in s tren g th  during the day (Figure 10.3.2). C om pared w ith the city  cen tre , 
Badgerys C reek  has a much higher frequency of calm  conditions.
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Temperature inversions

T here is a  band of atm osphere extending from  the  ground to an uncerta in  and variab le 
height called  the mixing layer, above which v e rtica l mixing is s ign ifican tly  reduced . The 
height of this mixing layer is re la ted  to the local v e rtic a l te m p era tu re  p ro file . The ra te  
of change of te m p era tu re  w ith height determ ines the s tab ility  of the atm osphere . The 
atm osphere is considered to be unstable when, under dry conditions, the te m p era tu re  
decreases a t a m ore rapid ra te  than 3°C for each 300 m increase in elevation . U nder 
such c ircum stances, v e rtic a l a ir m ovem ents are fac ilita te d , po llu tan ts  are  tran sp o rted  up 
and down, and mixing occurs.

When the  te m p era tu re  e ith er decreases less rapidly w ith height or increases w ith height 
(a te m p era tu re  inversion), the atm osphere is s tab le , and tran sp o rt and dilution of 
po llu tan ts  is inhibited . During an inversion, th e re  is generally  l i t t le  mixing above the 
base of the  inversion. Thus, when a ground level inversion occurs for an extended period, 
nearly  all the po llu tan ts em itted  close to  ground level rem ain  w ithin about 100 m to 
1,000 m from the su rface , depending on the  inversion height.

The frequency of inversions a t Badgerys C reek  has not been recorded , but it is expected  
th a t they would be m ore frequen t, s tronger, and deeper than a t K ingsford-Sm ith A irport. 
O bservations a t K ingsford-Sm ith A irport over nearly  two years revealed  th a t, a t 6 a.m ., 
inversions w ere p resen t on 79% of m ornings, th a t 53% of the inversions occurred  a t 
heights of under 400 m, and th a t in 26% of cases the tem p era tu re  d ifference  betw een  the 
base and the  top of th e  inversion was m ore than  4°C  (Colquhoun 1983).

Topographical influences on air movements

Topography can a ffe c t the transpo rt and dilution of a ir po llu tan ts by inducing local flow 
p a tte rn s . Some of the topographic influences th a t are  im portan t for evaluating  the 
e f fe c ts  of a irc ra f t em issions include the  channelling of flow through valleys, the 
pers is ten ce  and in tensifica tion  of inversions in valleys, c ircu lations betw een  land and 
w ater areas, u rban-ru ra l d iffe ren ces  in surface roughness and therm al ch a ra c te ris tic s , 
and wind in tensifica tion  on hills and ridges.

The Sydney Region consists of a large basin bounded on the east by the  ocean, to  the 
north  and south by s teep  ridges and in the w est by the  Blue M ountains. For a ir quality  
purposes, the  Sydney Basin can be conveniently  divided into the H aw kesbury Basin (in 
which Badgerys C reek  is located), the L iverpool Basin, and the P a r ra m a tta  R iver Valley 
(Figure 10.3.3).

These basins influence a ir m ovem ent and the build up of po llu tan t concen tra tions. 
R ecen t stud ies have shown th a t trapping of various po llu tan ts  w ithin the n o c tu rn a l-  
morning 'd rainage' a ir flows and the  la te  m orning—early  afternoon sea  b reezes is the 
principal cause of high concen tra tions of air pollution in the Sydney Basin (Hyde, H eggie 
and M alfroy, 1980). A ir drainage occurs as a  consequence of d iffe re n tia l tem p era tu re  
g rad ien ts  betw een air im m ediately  in co n tac t w ith a cooling ground su rface  and air some 
d istance above the ground. A fte r sunset, the  ground cools rapidly as a resu lt of long
wave rad ia tion  from the su rface , especially  when the sky is c lea r. The ra te  of su rface  
cooling is a t a maximum for a few hours a f te r  sunset bu t, providing th a t rad ia tion  
conditions rem ain  constan t, su rface  cooling will continue until sunrise. If the topography 
is sloping, d iffe ren ces  in tem p era tu res , and hence density , w ithin the  n ea r-su rface  layer 
will resu lt in cold a ir d rainage. A num ber of significant in terna l air drainage flows have 
been iden tified  in the Sydney Basin (Figure 10.3.3), the following four of which are 
re lev an t to  the  Badgerys C reek  site :

. a  local southerly  flow across the s ite  tow ards Richm ond, which occurred  on 73% of 
n ights during a four-m onth  observation period in 1979;

. a w esterly  regional drainage flow, caused by air flowing down from  the  Blue 
M ountains, genera lly  above the  local flow;
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. a sou th -w esterly  regional drainage flow w ith a source region bounded by the 
Illaw arra  escarpm en t to the eas t, the  M ittagong ridge to  the south and the  Lake 
B urragorang region of the Blue M ountains to  th e  west;

. a spillover flow caused by the Hawkesbury Basin filling up as a resu lt of cold air 
drainage and overflow ing into the P a rra m a tta  R iver Valley a t B lacktow n, which 
occurs a t the low est point along the ridge separating  the  Hawkesbury Basin from  the 
L iverpool Basin and the  P a r ra m a tta  R iver Valley.

The local and spillover flows are highly stab le  and would inhibit the v e rtica l dispersion of 
low -level em issions.

The H aw kesbury Basin is a receiving a rea  for photochem ical smog and w in ter haze 
form ed both  locally and in o ther p a rts  of the  Sydney Basin. An increase in local 
em issions can lead  only to  an overall decrease  in air quality  in the Hawkesbury Basin. At 
p resen t, the po llu tan ts  com e m ore from afternoon  sea  b reezes than from local em ission 
sources. Sea b reezes  are  strongest in the sum m er m onths when tem p era tu re  and 
sunshine also favour the form ation of photochem ical smog. During the  w inter m onths 
sea  b reezes generally  occur less frequently , are shallow er and w eaker, and do not 
p e n e tra te  as far inland.

10.3.3 Future pollution levels in the absence of airport development

No offic ia l fo recasts  of long-term  pollution levels in Sydney have y e t been issued by the 
S ta te  Pollu tion  C ontro l Comm ission. H owever, papers discussing fu tu re  trends in 
em issions as d is tin c t from  pollution levels have been published by s ta f f  of the 
Com m ission (Eiser, Koo and C ourt, 1983; S tew art, Pengilley, Brain, H aley and Mole, 
1983) and, for the purposes of this study, provide a basis for estim ating  possible long
te rm  em issions.
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M otor vehicles are  the  m ajor source of air pollution in Sydney. In 1980 they  accounted  
for about half of all hydrocarbon em issions and about 75%  of all n itrogen  oxide 
em issions. Table 10.3.2 shows fo recasts  of m otor vehicle em issions.

Table 10.3.2 Emissions from motor vehicles in Sydney, 1976 to 2000 (t/a)

P o llu tan t 1976 1980 1986 2000

H ydrocarbons 97,900 87,000 78,800 62,000
Oxides of n itrogen 47,700 51,200 59,600 77,800
Carbon monoxide 670,000 640,000 660,000 540,000
P a rtic u la te s 5,600 6,200 6,200 6,200

Source: S te w a rt, Pengilley , Brain, H aley and Mole, 1983.

A lthough it is arguable w hether em issions of hydrocarbons from s ta tio n a ry  sources will 
fall a t th e  sam e ra te  as those from  vehicles, this has been the rece n t experience (Eiser, 
Koo and C ourt 1983).

Assuming, for the purposes of this study, th a t the re la tiv e  con tribu tion  of m otor vehicles 
and o ther sources to  the overall level of em issions rem ained the  sam e as in 1980, and 
th a t a irc ra f t m ovem ents a t K ingsford-Sm ith A irport did not exceed its  p resen t cap ac ity  
of 203,000 m ovem ents a y ear, to ta l em issions in the y ear 2000 w ithout a second Sydney 
a irp o rt would be as follows:

. hydrocarbons: 127,000 t / a  

. oxides of n itrogen: 102,000 t / a

. carbon monoxide: 710,000 t / a

. p a rticu la te s : 15,000 t /a .

10.3.4 Airport related emissions

A dditional em issions of po llu tan ts would occur both  a t the construction  and operational 
stages of a irpo rt developm ent. C onstruction  of the a irpo rt would involve stripping 
v egeta tion  from  extensive areas and red istribu ting  large q uan tities  of e a rth  and stone 
about the s ite . During th e  la te  sum m er m onths, strong w esterly  winds coincide w ith ho t, 
dry days, causing sign ifican tly  higher them average levels of dust deposition throughout 
the  a rea , and a irpo rt construction  would inevitably  involve work during these  periods. 
H ow ever, th e  increase in po llu tan t em issions associated  w ith a irpo rt operations would be 
much m ore sign ifican t than those stem m ing from airport construction , because of the 
po llu tan ts  involved and th e ir long-term  n a tu re . Six main sources of po llu tan ts  would be 
associa ted  w ith the  operation  of an airport:

. a irc ra f t engine exhausts during a irc ra f t operations

. a irc ra f t fuelling system s

. ground serv ice vehicles and equipm ent

. a irc ra f t engine em issions during m ain tenance

. fuel sto rage  system s

. access tra f f ic  en tering  and leaving the  airpo rt.

An inventory  of to ta l annual a irpo rt re la te d  em issions, both  from w ithin and outside the 
a irpo rt s ite , has been es tim ated  for the assum ed w orst case of 275,000 a irc ra f t
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m ovem ents per year a t a second Sydney airpo rt a t Badgerys C reek . This inventory  is 
shown in Table 10.3.3, and a discussion of each of the main sources follows.

Table 10.3 .3  Inventory of airport related emissions under worst case assumptions (t/a)

Source Carbon
monoxide

Hydro
carbons

N itrogen
oxides

On site

A irc ra ft em issions 1,411 518 798
A irc ra ft fuelling system s - 2 -
Ground serv ice vehicles 550 15 30
M aintenance 2 3 -

Fuel sto rage losses - 36 -
Vehicle em issions 1,743 200 251

T o ta l em issions on site 3,706 774 1,079
O ff site

A irc ra ft emissions 2,370 75 1,331
Vehicle em issions 14,420 1,688 2,077

T o ta l em issions off site 16,790 1,763 3,408

T otal a irpo rt re la ted  emissions 20,496 2,537 4,487

Aircraft engine emissions during aircraft operations

The exhaust gases from  a irc ra f t engines consist m ainly of substances not regarded  as 
air po llu tan ts  (i.e. n itrogen , oxygen and w ater). Substances p resen t in these  exhaust 
gases th a t are regarded  as air po llu tan ts are p a rticu la te  m a tte r  (smoke), carbon 
monoxide, unburnt and partia lly  burnt hydrocarbons, and nitrogen  oxides. The es tim ated  
to ta l concen tra tions of all these pollu tan ts in the  exhaust gases do not exceed 700 ppm, 
but the am ounts of the individual po llu tan ts em itted  vary g rea tly  w ith the p articu la r 
engine and especially  w ith the p a rt of the operational cycle involved.

The operational cycle of an a irc ra f t norm ally com prises the following phases: taxiing or 
idling; taking off and clim bing-out; cruising a t a ltitude; approaching and landing. Engine 
em issions vary g rea tly  betw een each phase because, a t pow er se ttings o ther than the 
optim um  design se ttin g  of cruise pow er, engine perform ance is less than  optim um .

Em issions of carbon monoxide and hydrocarbons are  highest when a irc ra f t are idling or 
taxiing; the tak e-o ff and clim b-out stages of the cycle, when engine com bustion is close 
to  the optim um , are ch arac te rized  by low carbon monoxide and hydrocarbon em issions. 
With n itrogen  oxides, how ever, the  s ituation  is reversed . Their form ation  is associated  
w ith e ffic ien t com bustion when te m p era tu res  in the com bustion cham ber are  very high, 
such as during ta k e -o ff , clim bing and cruising. H owever, excep t for the short period of 
ta k e -o ff  and c lim b-ou t, only sm all quan tities  of po llu tan ts reach  the ground, as 
em issions above an a ltitu d e  of about 1,000 m axe norm ally p reven ted  from  contribu ting  
to ground level concen tra tions by the  presence of the mixing layer in the atm osphere.

P a rtic u la te s  are also produced during the ta k e -o ff  and c lim b-ou t phase and to  a lesser 
ex ten t during landing. These finely divided p a rticu la te s  w ere responsible for the smoke 
tra ils  com monly seen from  some ea rlie r types of a irc ra f t, but in recen t tim es there  has 
been considerable success in reducing the  level of p a rticu la te  em issions from  a irc ra f t 
engines and thus the  smoke tra ils .

297



A ircraft fuelling system s

An essen tia l p a r t of any airpo rt operation  is the fuelling of a irc ra f t,  which is 
accom plished e ith e r by the  use of tanker trucks or of a cen tra l underground fuelling 
system . The possibility  of acc id en ta l spillage is substan tially  reduced by an underground 
fuelling system , which has the added b enefit of being m ore e ff ic ie n t. U nderground 
fuelling system s are in sta lled  a t the m ajor dom estic and in te rn a tio n a l te rm inals  in 
A ustra lia  and would be insta lled  for the  level of tra ff ic  assum ed for the  w orst case a t 
B adgerys C reek.

Ground service vehicles and equipment

The pow er-operated  ground serv ice equipm ent for a com m ercial a irpo rt m ight include: 
light and heavy duty  trucks, tra c to rs , vans, tow tugs and trucks, a ir s ta r te rs , be lt loaders, 
tran sp o rts , p o rtab le  a ir com pressors, 400 Hz pow er genera to rs , fo rk -lifts , cranes, 
w elders, fuel trucks, ae ria l ladders and work p la tfo rm s. As the  ground vehicles a t 
d iffe re n t a irpo rts  will consum e varying am ounts of pe tro l depending upon such fac to rs  as 
a irpo rt size, layout and c lim ate , the associa ted  levels of po llu tan t em issions will also 
d iffe r.

A ircraft engine em issions during maintenance

Typically , m ain tenance and ground te stin g  of gas turbine engines involve running the 
engine alm ost en tire ly  in idle and cruise modes. The am ount of po llu tan ts  em itted  
depends on the  em ission ra te s  for the p a rticu la r engines, the  tim e in each mode, and the 
num ber of m ain tenance checks perform ed  daily or annually.

Fuel storage losses

The a irpo rt fuel s to rage  tanks rep resen t a source of hydrocarbon em issions. These 
em issions will vary w ith the  type of tank (fixed or floating roof), tank d iam ete r, type of 
fuel and w hether a  vapour recovery  system  is used.

Vehicle emissions

M otor vehicles com ing to  or from a second airpo rt would produce em issions throughout 
the  m etropo litan  area . In Section 10.4 it is e s tim a ted  th a t an a irpo rt a t Badgerys C reek  
would, under w orst case conditions, gen era te  on average approxim ately  57,000 vehicle 
trip s  per day (for passengers, v isitors and em ployees).

10.3.5 A ssessm ent of e ffe c ts  and safeguards

By com paring es tim a ted  air em issions re la ted  to a  second Sydney a irp o rt w ith the 
e s tim a ted  to ta l Sydney Region em issions, c e rta in  conclusions can be reached  w ith 
re sp ec t to  the a ir quality  e ffe c ts  of a irp o rt developm ent. T hree steps are  involved:

. considera tion  of the  net addition to  Sydney Region em issions th a t a irpo rt re la ted  
em issions would rep resen t;

. considera tion  of the  consequent changes to the  geographic p a tte rn  of em issions over 
th e  Sydney Region;

. considera tion  of the im plications for pollution levels, taking account of d ispersal 
p a tte rn s  to  the  ex ten t th a t these are  known.

The es tim a te s  are se t out in Table 10.3.4.
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Table 10.3.4 Summary of long-term annual emissions, with and without second airport 
operations (t/a)

Item Carbon Hydro- N itrogen
monoxide carbons oxides

T o ta l Sydney em issions w ithout a irport 710,000 127,000 102,000

A irport re la ted  em issions:

By source:
V ehicles 16,163 1,888 2,328
O ther 4,333 649 2,159

By location:
On site 3,706 774 1,079
O ff s ite 16,790 1,763 3,408

E stim ated  ne t addition as a resu lt of a irport 4,333 649 2,159
(% of to ta l em issions w ithout airport) (0 .6% ) (0.5% ) (2 .1 9

N et addition to Sydney Region emissions

The a irpo rt re la te d  em issions, particu la rly  those from vehicles, would not all be 
additional to the a ir po llu tan t levels th a t would occur in the absence of an operational 
a irp o rt a t Badgerys C reek. The e s tim a tes  for em issions in the event th a t a irport 
developm ent does not p roceed  are based on assum ptions as to the to ta l num ber of 
vehicles and average vehicle k ilom etres in the  year 2000 (both of which would be higher 
them now); the a irpo rt would not necessarily  add significantly  to  e ith e r figure, any m ore 
than  would m ajor new regional shopping cen tres , rec rea tio n  cen tres , and o ther such 
m ajor tra f f ic  genera ting  p ro jec ts  built betw een  now and 2000. Thus the n e t addition to  
to ta l em issions is best rep resen ted  by the  figures given in Table 10.3.4 for o ther a irport 
re la te d  em issions. On th is basis the  a irpo rt would, under w orst case assum ptions, 
rep resen t increases over the  es tim ated  fu tu re  level of em issions w ithout the airpo rt of
0.6% in the case of carbon monoxide, 0.5% in the case of hydrocarbons, and 2.1% in the 
case of n itrogen  oxides. This presum es th a t none of the 275,000 a irc ra f t m ovem ents 
could be accom m odated  in the Sydney Region unless a second Sydney a irpo rt w ere built. 
To the  ex ten t th a t some or all of these  m ovem ents were previously accom m odated at 
K ingsford-Sm ith a irpo rt or a t general aviation airpo rts  in the region, then the net 
addition  to Sydney Region em issions would be correspondingly less.

Impact of overall geographic pattern of emissions

A lthough a irpo rt re la ted  vehicle em issions would not be additional to  to ta l m otor vehicle 
em issions in the  Sydney Region, they  would con tribu te  to changes in the geographic 
p a tte rn  of em issions. Vehicle em issions are a significant com ponent of to ta l on-site  
a irpo rt re la ted  em issions, and these would rep resen t a significant increase over the 
levels likely to  be prevailing in the  site  a rea  by the tim e the w orst case level of 
operations was reached . A t th a t tim e local em issions from sources u n re la ted  to the 
a irpo rt would be much higher than a t p resen t because of a likely doubling of vehicular 
tra f f ic  (Section 10.4). N everthe less, even for the w orst case, to ta l em issions would still 
be well below p resen t em ission levels (on a per square k ilom etre  basis) in the city  cen tre  
and inner c ity  areas.

In the  case of a irpo rt re la ted  o ff-s ite  em issions, the p a tte rn  is more com plex. The o ff
s ite  a irc ra f t em issions include those up to  a d istance of about 20 km from the a irp o rt. 
Vehicle em issions re la te d  to the airport would be dispersed throughout the m etropolitan
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a rea , although about 50% would be w ithin 40 km of the a irp o rt. As increases in vehicle 
em issions along rou tes  taken  by a irpo rt re la ted  tra ff ic  would, overall, be o ffse t by 
num erous decreases in o th e r tra f f ic  on m any roads, the  im pact on th e  geographic p a tte rn  
of vehicle em issions would only be significant along the  m ajor approach rou tes  to  the 
a irp o rt (Section 10.4).

Implications for pollution levels

It follows from the  discussion of a ir drainage flows in Section 10.3.2 th a t the re  would be 
tw o main recep to r areas for a irpo rt re la te d  po llu tan ts. These are:

. th e  H aw kesbury Basin

. the  P a r ra m a tta  R iver Valley.

While any increase  in local em issions can only degrade air quality  in the Hawkesbury 
Basin, it should be rem em bered  th a t much of the  a irpo rt re la ted  em issions would not 
en te r the  basin, because:

. o ff-s ite  a irc ra f t em issions would m ostly be a t a ltitu d es  th a t p reclude ex tensive 
im m ediate  mixing w ith th e  local southerly  air drainage flow, which is typ ically  only 
80-100 m deep;

. a large proportion  of o ff-s ite  vehicle em issions would be outside the  basin.

It is likely th a t,  even under w orst case assum ptions, the con tribu tion  of the  a irp o rt to a 
degradation  of a ir quality  in the Hawkesbury Basin would be sign ifican tly  less than th a t 
deriving from  the increase in m otor vehicle em issions consequent upon the  S ta te  
G overnm ent's urban re lease  program m e in the a rea  (for exam ple, the  population of the 
C ity  of P en rith  is fo recast to  rise by 78% betw een  1981 and 2001). H ow ever, in the 
N orth-W est S ector R egional E nvironm ental Study (D epartm ent of Environm ent and 
Planning 1984), which covered p a rt of the  H awkesbury Basin, it was concluded th a t 
inc reases in vehicle em issions in the  N orth-W est Sector would not be a sign ificant long
term  th re a t to a ir quality . While the a irpo rt would be unlikely to  add sign ifican tly  to  the 
degradation  of a ir quality  in the Basin, its  e ffe c ts  would be additive to those of urban 
developm ent.

In the  case of the  P a rra m a tta  R iver V alley, a irpo rt re la te d  em issions could be 
tran spo rted  th e re  by the spillover flow or by regional air drainage flows.

The po llu tan ts of m ost concern are n itrogen  oxides since, on the  basis of the fo recasts  
discussed in Section 10.3.3, pollution levels are  likely to be sign ifican tly  worse in the 
fu tu re  even w ithout a irpo rt developm ent. During 1982 the  S ta te  Pollu tion  C ontro l 
Com m ission's O bjective for n itrogen  dioxide was exceeded on tw o days a t its  Earlwood 
m onitoring s ta tio n . It may be presum ed th a t in the absence of any am elio ra tive  
m easures the  O bjective s tandard  will be exceeded m ore o ften .

10.3.6 Am eliorative measures

As the  operation  of a irc ra f t is w orld-w ide, pollution from  a irc ra f t  cannot be iso la ted  
w ithin national boundaries. For these reasons it is essen tia l th a t em ission contro l 
standards have a  high degree of com m onality. The standards for je t  a irc ra f t engine 
em issions fo rm ulated  by the  In terna tiona l Civil A viation O rganization p lace lim its on the  
maximum perm issib le em ission levels of je t  engines m anufactured  a f te r  1 January  1985, 
both for existing je t  engine types (some of which will have to  be m odified to  achieve the 
reductions) and for fu tu re  engine types. Because of the ex trem e d ifficu lty  of imposing 
tig h te r  em ission levels on a irc ra f t in A ustralia  than those applying in terna tionally , and 
because a irc ra f t in any case rep resen t only a very sm all p e rcen tag e  of po llu tan t 
em issions, it is likely th a t unaccep tab le  pollution levels would be tack led  in o th e r ways. 
As far as n o n -a irc ra ft em issions a t the a irpo rt axe concerned (i.e. from ground vehicles,
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fuel sto rage and plant), it is an tic ipa ted  th a t these would be con tro lled  in accordance 
w ith th e  standards prevailing  a t the tim e the airport becam e operational.

With regard  to  the construction  of the  a irpo rt, the dust associated  w ith ea rth  moving and 
s ite  p repara tion  would arise  mainly from the  operation  of mobile equipm ent over haul 
roads and c leared  areas, and to  a lesser ex ten t from wind blowing across exposed areas. 
H owever, the  em ission of dust from these  ac tiv itie s  would be m inim ized by w atering the 
working and haulage areas, and by establishing grass or o ther cover on the exposed areas 
as early  as possible.

10.4 ACCESS

This section  exam ines the po ten tia l e ffe c ts  of fu tu re  airpo rt developm ent a t Badgerys 
C reek  on road and ra il tran spo rt in the  Sydney Region. A lte rna tive  form s of ground 
access to  the airpo rt are also discussed and the ir cap ita l costs estim ated . As an input to 
the  com parison of s ite s  (C hapter 17) the fu tu re  trav e l tim es by road and rail w ere 
estim ated .

The assessm ent of e ffe c ts  is based on a 'w orst case' of 13 million passengers per annum 
using the  a irpo rt, and on the ground transport needs th a t this level of passengers would 
c re a te . To estab lish  baseline d a ta  for the  evaluation of the e ffe c ts  of ground access 
a rrangem ents, various assum ptions as to  the likely ch a ra c te ris tic s  of fu tu re  road and rail 
tran sp o rt in the Sydney Region w ere m ade. These assum ptions were based on the likely 
fu tu re  Sydney m etropolitan  s tru c tu re  discussed in Section 9.8, which re la te s  to  a Sydney 
Region population of 4.5 million. Under the medium fo recast of the D epartm en t of 
Environm ent and Planning this population would be reached  about the year 2011, but it 
could occur e ith er ea rlie r or la te r  than  this fo recast d a te .

10.4.1 The existing and anticipated road system without airport development

The proposed a irpo rt s ite , which is shown on F igure 10.4.1, is cen tred  in the  a rea  roughly 
enclosed by The N orthern  Road, E lizabe th  D rive and Badgerys C reek  Road; it is about 
48 km by road from  Sydney GPO. The site  s tre tch es  w est across The N orthern  Road 
south of Luddenham , and east across Badgerys C reek  Road.

The existing road network

The a rea  is served by tw o m ajor road system s. The firs t runs no rth—south and com prises 
The N orthern  Road, Luddenham Road, M am re Road, Erskine P ark  Road and W allgrove 
Road. The N orthern  Road provides connections in the no rth  to the W estern F reew ay, 
P en rith  and areas to  the north -w est and w est, and in the south to  C am den and 
C am pbelltow n. I t is a tw o-lane road, generally  constructed  to a good standard . Erskine 
P ark  Road runs from the W estern F reew ay to  M amre Road and is a tw o-lane road. 
Luddenham Road, M amre Road and W allgrove Road, also tw o-lane roads, bring tra ff ic  
from  Mount D ru itt, R ooty Hill, St Marys and areas to  the north  through to  E lizabeth  
D rive.

The second system  runs eastw ards and com prises E lizabeth  Drive and Bringelly Road. 
E lizabe th  D rive connects the  a rea  to  Liverpool and the Hume Highway. West of 
Bonnyrigg, E lizabe th  D rive is a tw o-lane road, but on approaching the urban a rea  it 
widens to  four and then to six lanes, w ith most sections constructed  to  a high standard .

Bringelly Road, a tw o-lane road of fa ir to  good standard  located  south of the site , 
connects The N orthern  Road to the Hume Highway. F if te en th  Avenue—H oxton P ark  
Road runs midway betw een E lizabeth  D rive and Bringelly Road through the res id en tia l 
and industria l areas of H oxton P ark  and Liverpool. It is a tw o-lane road in its  w estern  
sections, widening to  four lanes in the urban area .
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The anticipated road network

While th e re  is, as y e t, no governm ent com m itm ent to specific long-term  changes to the 
road netw ork, it is necessary  for the purpose of th is im pact study to  assum e a likely 
general fu tu re  road netw ork . With the exception of the South W estern and W estern 
freew ays, which will probably be extended eastw ards, the basic form  of the road netw ork  
is unlikely to  change. H owever, in form ation  on urban grow th provided by the 
D epartm en t of Environm ent and Planning (Section 9.8) suggests th a t the existing road 
netw ork  will need to be upgraded, and the no rth—south netw ork  s treng thened  by new 
linking roads. Links would also be required  betw een  C ow pasture Road and M am re Road, 
running from  the  G rea t W estern Highway to  the Hume Highway, principally  to  serve the 
fu tu re  res id en tia l developm ent in the  a rea . It also seem s likely th a t F if te e n th  Avenue 
would be extended w estw ards tow ards Badgerys C reek.

Road traffic levels

D ata  published by the  D epartm en t of Main Roads (1983) define annual average daily 
tra f f ic  flows for the  various roads in the a rea , and these are se t out in Table 10.4.1. The 
m ajor flows occur on the  two freew ays and th e ir approaches, and on the Hume Highway. 
The freew ays carry  flows of up to  30,000 vehicles per day, while the  Hume Highway 
ca rries  nearly  50,000 vehicles per day east of C ab ram a tta  Road. Several o ther roads, 
including The N orthern  Road, W allgrove Road, E lizabeth  D rive and C ab ra m a tta  Road, 
carry  15,000-30,000 vehicles per day on some sections. Most o ther roads in ru ra l a reas  
carry  few er than 10,000 vehicles per day.

Table 10.4.1 Existing and forecast annual average daily traffic flows

Road Location
Annual average daily tra ff ic

1981 2011 (without 
a irport developm ent)

W estern Freew ay A t the  Nepean R iver 15,000 55,000
E ast of Erskine Park  Road 28,900 70,000
East of Wallgrove Road 19,300 60,000

The N orthern  Road N orth of W estern Freew ay 22,100 54,000
South of W estern Freew ay 10,200 25,000
N orth  of E lizabeth  Drive 7,300 15,000
South of E lizabeth  Drive 4,000 9,000
South of Bringelly Road 5,300 11,000

Erskine Park  Road South of W estern Freew ay 1,400 25,000
East of Mamre Road 500 9,000

Wallgrove Road South of W estern Freew ay 18,900 35,000
Badgerys C reek Road 500 1,000

E lizabeth  Drive East of The N orthern  Road 4,800 9,000
West of Wallgrove Road 11,000 24,000
East of Wallgrove Road 17,600 35,000
West of C ab ram atta  Road 18,000 36,000
East of C ab ram atta  Road 18,000 36,000
West of Hume Highway 27,500 55,000

C ab ram atta  Road East of E lizabeth  Drive 7,800 18,000
West of Hume Highway 17,200 39,000

Hume Highway N orth of C ab ram atta  Road 49,600 70,000

Bringelly Road East of The N orthern  Road 2,400 25,000
East of Hume Highway 10,600 20,000

South W estern N orth of Cam pbelltown Road 30,000 50,000
Freew ay East of Hume Highway n.a. 25,000

East of Henry Lawson Drive n.a. 30,000

n .a . Not applicable, as the  South W estern Freew ay was not constructed  in these locations in 1981.

Source: Existing annual average daily tra ff ic  flows were derived from  D epartm ent of Main Roads publications giving
figures for 1979 and 1981. The tra ff ic  flows for the year 2011 w ere derived from d a ta  provided by the  S ta te  T ransport 
Study Group and re la te  to a  Sydney Region population of 4.5 m illion; th is population is fo recast to be reached  about the 
year 2011, bu t could occur earlie r or la te r.
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F u tu re  tra f f ic  flows have been estim ated  using figures provided by the  S ta te  T ransport 
S tudy Group. H ow ever, these  figures have been used only to  exam ine corridors, and the 
Group's fo recas t increases have been adjusted  for the purposes of th is study by a 
com parison w ith h is to rica l grow th ra te s . These fo recast flows, which are se t out in 
Table 10.4.1, m ust be tre a te d  w ith considerable caution , as they  re la te  to  p red ic ted  
flows on a netw ork  th ir ty  years in the  fu tu re . They are thus dependent upon fo recas ts  of 
population, em ploym ent, and the  form of the  fu tu re  road netw ork , as well as on various 
social and econom ic fac to rs  such as car ow nership levels. N everthe less, it is considered 
th a t they  provide a reasonable basis for assessing the im plications of a irpo rt tra f f ic .

Adequacy of road network

D aily tra f f ic  flows can be used as a rough m easure of the  adequacy of a road netw ork 's 
cap ac ity  by re la tin g  them  to  the  num ber of lanes availab le . Table 10.4.2 se ts  out the 
m aximum desirab le  average daily flows for d iffe ren t classes of road. It should be noted  
th a t these  flows are in fa c t o ften  exceeded, w ith resu lting  congestion and delays, and 
th a t the capacity  of many sections of the netw ork is defined by c ritic a l in te rsec tio n s  
ra th e r  than  by overall flows.

Table 10.4.2 Maximum desirable average daily traffic flows*

Type of road
Maximum desirab le  
average daily flows 

(vehicles per day)

R ural roads

Tw o-lanes 13,000
Four-lanes, undivided 25,000
Four-lanes, divided 30,000
Six-lanes, divided 45,000
F our-lane freew ay 50,000
Six-lame freew ay 75,000

U rban roads

Four-lanes, undivided 13,000
Four-lanes, undivided, w ith peak hour clearw ays 25,000 -  30 ,000
Six-lanes, divided 45,000 -  50,000
Four-lane freew ay 50,000
Six-lane freew ay 75,000

* In consu ltation  w ith the A ccess Working Group (see Appendix A), the C onsultan t 
defined maximum desirab le  flows as being the maximum flows com patib le w ith  a 
reasonable level of serv ice (C to  D as defined by th e  N ational A ssociation of 
A ustralian  S ta te  Road A uthorities), on a road with p rio rity  a t a t-g rad e  in te rsec tio n s.

A com parison betw een  the existing flows se t out in Table 10.4.1 and the  m aximum 
desirab le  daily flows shown in Table 10.4.2 ind icates th a t the  existing road netw ork  in 
th e  v ic in ity  of the s ite  is a lready  d efic ien t a t a num ber of locations. Specifically , th is 
occurs on The N orthern  Road north  of the  W estern F reew ay , on W allgrove Road south  of 
the  W estern F reew ay , and on E lizabeth  D rive betw een W allgrove Road and C a b ra m a tta  
R oad. T here is also lim ited  spare cap ac ity  a t the no rthern  end of th e  South W estern 
F reew ay  w here it  joins th e  Hume Highway.
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Anticipated upgradings of road capacity

A com parison of the fo recast tra ff ic  flows shown in Table 10.4.1 and the maximum 
desirab le  flows shown in Table 10.4.2 ind icates th a t by the year 2011 the road netw ork 
will requ ire  substan tia l upgrading even w ithout a irpo rt developm ent a t Badgerys C reek. 
In p a rticu la r, the  following im provem ents are  likely to  be required:

. widening of the W estern F reew ay from four to six lanes;

. w idening of The N orthern  Road to six lanes north  of the W estern F reew ay and to 
four lanes betw een the freew ay and E lizabeth  Drive;

. widening of Erskine P ark  Road to four lanes;

. widening of W allgrove Road to a six-lane divided road;

. extension of the six-lane section  of E lizabeth  D rive w est to W allgrove Road and 
widening to four lanes betw een W allgrove Road and M am re Road;

. widening of the w estern  end of C ab ram atta  Road to four lanes and the easte rn  end 
to  six lanes;

. widening of Bringelly Road to four lanes;

. widening of the South W estern F reew ay to six lanes and extension of the freew ay 
eastw ards from Liverpool.

10.4.2 Existing and anticipated public transport system s without airport development 

The existing public transport network

The proposed site  is roughly enclosed by two arm s of the Sydney M etropolitan  Railways: 
the  Main W estern Line to  the  north , and the Main Southern Line to  the east 
(Figure 10.4.1). H owever, it is qu ite  rem ote  from  e ither: 18 km from St M arys on the 
Main W estern Line, and 24 km from G lenfield on the  Main Southern Line. Being in a 
sem i-ru ra l environm ent, the  s ite  is not served by any significant local bus serv ice . Even 
if th e re  w ere a local bus operation  in the v icin ity , it would only be operating  from one of 
the  m ajor railw ay s ta tions on the Main W estern Line, i.e . Mount D ru itt, St Marys or 
P en rith . T ravel by public transpo rt to  much of the  re s t of the Sydney Region must 
th e re fo re  be via th e  Sydney M etropolitan  Railw ays.

The Sydney M etropolitan  Railw ays are  divided into four m ore or less d is tinc t operational 
groups (Figure 10.4.2):

. Sector I: E astern  Suburbs Railw ay (Bondi Junction  to C entral) to the Illaw arra
Line and branches (C entral to  Sutherland, C ronulla, Royal N ational P ark , W aterfall 
and Helensburgh);

. Sector II: The C ity  Railw ay (to /from  C ircu lar Quay) to the  Bankstown Line
(C entra l to  R egents P ark  via Sydenham), the  E ast Hills Line (currently  Tem pe to 
E ast Hills but to  be extended to  G lenfield), the Local Line (C entra l to A shfield and 
Homebush), the  Suburban Line (Homebush to  G ranville), the  Main Southern Line 
(Granville to  Cam pbelltow n), and the L idcom be—C ab ram a tta  Line (via R egents 
Park);

. Sector HI: The N orth  Shore Line (Wynyard to Hornsby) via the C ity  Railw ay
(Centred to  Wynyard) to  the  Suburban Line (C entral to  S tra th fie ld , Homebush, 
Lidcom be and G ranville), the  Main N orthern  Line (S trath field  to  Hornsby and
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Cowan), th e  Clyde to  C arlingford  and Sandown Lines, the  Main W estern Line 
(Granville to  P a rra m a tta , B lacktow n, St M arys, P en rith  and Emu Plains), the 
R ichm ond Line (Blacktown to  Richmond), and the  Ropes C reek  B ranch (St M arys to 
Ropes Creek);

. Interurban: Sydney T erm inal to  the C en tra l C oast and N ew castle , Sydney to  the
Blue M ountains, Sydney T erm inal to  the Southern Highlands, and Sydney T erm inal to 
the  Illaw arra—South C oast (Sydney T erm inal is the te rm inal for in teru rban  tra ins 
and is ad jacen t to  C en tra l sta tion).

A lm ost all the system  described above is e ither e lec tr if ied  or in the course of being 
e lec trif ied .

Rail network loading

Figure 10.4.3 shows existing levels of inward bound passenger flows during the morning 
peak period for Sectors I, II and IH operations, based on ex tended  passenger counts 
p repared  by the S ta te  R ail A uthority  of New South Wales betw een 1979 and 1980 as part 
of the d a ta  co llec ted  for the  S ta te  T ransport Study Group's 1981 Sydney Region T ravel 
Survey.

F igure 10.4.4 shows a sty lized  rep resen ta tio n  of tra in  serv ices during the tw o-hour 
morning peak  period. E ssentially , in the  inward bound d irec tion , the tra in s  on m ost lines 
are  well occupied throughout the  morning peak period, as shown in Table 10.4.3. As well,
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Figure 10.4.3 
EXISTING INBOUND 
MORNING PEAK 
PERIOD
PASSENGER FLOWS 
ON THE SYDNEY 
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RAILWAYS
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Sector II 

Sector III

inw ard bound trac k  space is generally  well occupied on the approaches to cen tra l Sydney, 
on the  basis of the following p rac tica l tra c k  capacities:

. six teen  tra ins per hour for a m ixture of stopping and through tra ins on the same 
track ;

. tw en ty -fou r tra ins per hour for a homogeneous flow of tra in s (either all stopping or 
all through trains).

N everthe less, p o ten tia l s till rem ains to accom m odate more tra ins betw een Sydney and 
S tra th fie ld  by fu rth er ra tionaliza tion  of the use of the tracks in th a t section  of railw ay. 
E lsew here, th e re  is spare capacity  on lines outside the inner area , especially  where there 
are  m ultiple track s. H owever, the ex ac t determ ination  of fu tu re  line capacity  and any 
need for additional in fra s tru c tu re  would have to be te s ted  by tim etab ling  and fu tu re  
studies.

This discussion of the use being made of the Sydney M etropolitan  Railw ays re la te s  only 
to  passenger serv ices, which account for roughly 2,300 d istinct tra in  trips on an average 
w eekday. The netw ork  also ca te rs  for a sign ificant num ber of fre igh t tra ins, perhaps up 
to  200 trips on an average w eekday, which must fit in w ith passenger tra in  operations a t 
d iffe ren t points around the system . Any discussion of rail system  capacity  th e re fo re  has 
to  take  into account the all-purpose na tu re  of the Sydney M etropolitan  Railw ays.
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Figure 10.4.4 
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Table 10.4.3 Inward bound morning two-hour peak passenger and train m ovem ents on 
the Sydney Metropolitan Railways, by line

Line
P eak  morning 
inw ard bound 
passengers*

S ta tion  
a t which 
m easured

Equivalent 
no. of double
deck cars**

_ P roportion  Passengers .rof sea ts
occupied+

Car (%)

N orth  Shore 18,300 N orth  Sydney 164 112 93
Main N orthern 8,600 S tra th fie ld 90 96 80
Main W estern 19,500 G ranville 165 118 98
Local 20,200 R edfern 185 109 91
Bankstown 9,600 Sydenham 86 112 93
E ast Hills 8,500 Sydenham 74 115 96
Illaw arra 21,700 Sydenham 164 132 110
E aste rn  Suburbs 9,500 M artin P lace 156 61 51

Source: Passenger counts p repared  by the S ta te  R ail A uthority  betw een 1979 and 
1980 as p a r t of the d a ta  co llec ted  for the 1981 Sydney Region T ravel Survey (S tate 
T ransport Study Group, 1982).

** Source: N ovem ber 1983 M etropolitan  T im etab le , as rep re sen ta tiv e  of the  cu rren t
s ta te  of operations. S ingle-deck cars w ere equated  to  0.67 of a double-deck car for 
sea ting  purposes.

+ A verage sea ting  of a double-deck car taken to be 120 sea ts .

308



BADGERYS CREEK

Anticipated rail network

While la rg e -sca le  changes to the netw ork are not an tic ip a ted  for the period up to about 
2011, th e re  are a num ber of fo reseeab le  changes th a t could fa c ilita te  a lte rn a tiv e  
passenger and fre ig h t trav e l p a tte rn s . These include:

. the  cu rren t extension of the E ast Hills Line to  G lenfield on the Main Southern Line, 
which would reo rien t trav e l betw een Cam pbelltow n and Sydney;

. the  possible d irec t linking of M errylands on the Main Southern Line to  H arris P ark  
on th e  Main W estern Line, which would perm it d irec t passenger m ovem ent betw een 
C am pbelltow n, L iverpool, P a rra m a tta , B lacktow n and P en rith , and d irec t freigh t 
m ovem ent (prim arily of coal) betw een the  Main W estern Line and the  Main Southern 
Line;

. the cu rren t construction  of the Maldon—D om barton R ailw ay from  the Main Southern 
Line (south of Cam pbelltow n) to  th e  Illaw arra  Line prim arily  for coal tra ffic ;

. the  possible m ainline e lec tr if ic a tio n  south of Cam pbelltow n to fa c ilita te  freigh t 
m ovem ent and to  accom m odate fu tu re com m uting passenger needs;

. th e  possible medium to  long-term  construction  of an e lec trif ied  fre igh t railw ay 
from the Main W estern Line near W errington to  the Main Southern Line n ear G lenlee 
to  by-pass much of the  m etropolitan  railw ay system ;

. the com pletion of e lec tr if ic a tio n  to P o rt Kem bla, w ith the probable expansion of 
in teru rban  serv ices betw een Sydney T erm inal and Wollongong.

While th e re  are no existing es tim a tes  of fu tu re  rail passenger m ovem ents on such an 
augm ented  Sydney M etropolitan  Railw ays netw ork, a possible p a tte rn  of inw ard bound 
tra in  operations during the morning peak period is shown in F igure 10.4.5. For the 
purpose of p resenting  a  base case against which the access needs of a  second Sydney 
a irp o rt s ite  can be assessed, i t  shows one way in which the Sydney M etropolitan  R ailw ay 
system  m ight be operating  in the long te rm , including the  E ast H ills—G lenfield and 
M errylands—H arris P ark  connections.

If im plem ented , such a p a tte rn  would accom m odate an expansion of passenger services 
on th e  Main N orthern  Line, R ichm ond Line, Main W estern Line, Main Southern Line and 
Illaw arra  L ine. M oreover, since full length  double-deck suburban or in terurban  tra in s  are 
cu rren tly  not being o pera ted  throughout the whole system , th e re  is even fu rth er scope 
for handling additional passengers w ithin this operating  p a tte rn .

Such an augm ented netw ork  sim ilarly  would have scope to handle additional fre igh t 
m ovem ents, such as bulk coal and w heat. Increasingly, th e re  will he m ajor m ovem ents of 
both these  com m odities betw een the  Main W estern and Main Southern lines because of 
the  existing and proposed deepw ater coal and w heat te rm inals  a t P o rt K em bla, which 
will be considerably superior in throughput and shipping capacity  to  those in P o rt 
Jackson.

H ow ever, some proportion of any spare capacity  could be taken  up by non-airport trav e l 
dem ands not already  an tic ip a ted . The fu tu re  populations of the various p o ten tia l areas 
for urban developm ent (Section 9.8) are  not ye t known, and th e ir p a tte rn  will a f fe c t ra il 
trav e l dem ands along various rou tes. T here may also be operational changes, such as a 
sy stem a tic  increase  in tra in  speed, th a t could a ffe c t this assessm ent of spare capacity .
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10.4.3 Transport implications of airport development

The w orst case of 13 m illion passengers per annum was converted  into to ta l trav e l
dem ands using the following assum ptions:

. 20% of a ir passengers would be in tran s it and would th e re fo re  not require  suburban
tran sp o rt to  or from the airport;

. a busy day rep resen ts  17% of w eekly passenger numbers;

. 1% of a ir passengers (5% of tra n s it passengers) would require transpo rt to  or from
K ingsford-Sm ith A irport;

. a maximum of 10,500 people would be d irec tly  em ployed a t the a irpo rt (Section 9.6);

. a fu rth er 2,100 em ployees would work a t or close to  the a irpo rt in a irpo rt re la te d  or 
m ultip lier jobs (all 900 a irp o rt-asso c ia ted  jobs, and half the sub-region m ultip lier 
jobs, Section 9.6).

The firs t two assum ptions lead to an e s tim a te  of 34,000 air passengers travelling  to  and
from the  a irpo rt on a busy day. The basis of the  13 million passengers a year w orst case

310



BADGERYS CREEK

is explained in C hap ter 4. The assum ptions concerning tran s it passengers are based on 
p resen t p a tte rn s  a t K ingsford-Sm ith A irport. T here are two reasons why the flow of 
passengers betw een the second Sydney a irpo rt and K ingsford-Sm ith A irport would be 
very sm all:

. about half of all tra n s it passengers are making on-line transfers , th a t is, they  arrive 
and depart on flights operated  by the sam e carrie r;

. in the w orst case, the  tra ff ic  a t the second Sydney airport would be substan tially  
higher than th a t a t K ingsford-Sm ith A irport today, and th e re fo re  there  would be 
serv ices to a wide range of destinations, su ffic ien t to afford  m ost trav e lle rs  a 
reasonable level of serv ice to  m ajor destinations, w ithout the need to change 
a irpo rts  to reach  final destinations.

Groundside origins and destinations of air passengers

The num ber of passengers travelling  to  the airpo rt from  d iffe ren t p a rts  of Sydney and 
ad jacen t a reas was then  es tim ated , based on the fo recast population d istribu tion  in the 
y ear 2011, and the  p resen t num bers of air passenger trip s  per thousand population in 
d iffe ren t p a rts  of Sydney. The geographical d istribu tion  of air passengers' groundside 
origins and destinations, as iden tified  by D epartm en t of A viation surveys, is se t out in 
F igure 10.4.6. T here are  sign ificant d ifferences  betw een the  p a tte rn s  of groundside 
origins and destinations of Sydney residen ts, and those of non-residen ts. A t p resen t, 
Sydney residen ts account for 41% of passengers (excluding tran sfe r  and tran s it 
passengers) a t K ingsford-Sm ith A irport, but the fu tu re  ra tio  for a second Sydney airport 
is u n certa in . It was th e re fo re  considered im portan t to  analyse a p a tte rn  of groundside 
origins and destinations th a t, like the cu rren t d istribu tion , rep resen ted  a mix of resident 
and non-resident trav e lle rs , but in addition, to consider the sensitiv ity  of the resu lts  to 
a lte rn a tiv e  possible d istribu tions biased tow ards e ith er residen ts or non-residents. The 
im plications of these a lte rn a tiv e  possible distributions w ere consequently exam ined, but 
it was concluded th a t in the case of road access the resu lts  of the analysis were 
genera lly  insensitive to the d istribu tion  owing to  the  lim ited  num ber of approach rou tes 
serving the  s ite . The only d istribu tion  p a tte rn  th a t could a ffe c t the conclusions of this 
analysis was one in which o rig ins/destinations w ere highly co n cen tra ted  on the city  
cen tre . This was considered unlikely in p rac tice . In the case of ra il access, the  
d istribu tion  would a ffe c t the overall level of patronage, but the in fra s tru c tu re  
requ irem en ts would not be sign ificantly  d iffe ren t.

Percentage of travellers using rail and road for ground access

T hree possible levels of rail use for ground access w ere considered:

. a 'no-rail' case, w ith public transpo rt access being m ostly provided by a com bination 
of local bus serv ices, and tou r and c h a rte r  coach services;

. a 'low -rail' case, which assum ed low usage of a ra il service betw een the c ity  and a 
second Sydney airpo rt;

. a 'h igh-rail' case, which assum ed high usage of a rail service betw een the city  and a 
second Sydney a irpo rt.

The firs t tw o levels w ere used to  exam ine the w orst case for the road netw ork, while the 
last two w ere used as a basis for exam ining the w orst case for the public transpo rt 
netw ork. In all th ree  cases, public transpo rt journeys from  the  airpo rt w ere viewed as 
com prising two phases: new trunk serv ices from the a irp o rt, followed by existing local 
serv ices to u ltim a te  destinations. In the no-rail case, the  new trunk serv ices would 
consist of scheduled bus serv ices to  various m ajor cen tres  around th e  Sydney R egion. In 
the  low -rail and high-rail cases, the  new trunk ra il serv ices would run betw een the 
airpo rt and Sydney T erm inal, w ith in te rm ed ia te  connections to  suburban ra il serv ices.
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B efore making any assum ptions about the share expressed as a p ercen tag e  of to ta l 
ground passenger m ovem ents taken  up by each mode of trav e l, overseas experience 
re la te d  to  m ultiple a irpo rts  was review ed. H owever, this in form ation  was not wholly 
conclusive, since it depended upon the  effic iency  of ra il and public transpo rt access to 
the  a irp o rt in question.

For exam ple, although P aris-O rly  and R oissy-C harles de G aulle a irpo rts  both  have 
nom inal connections by bus and rail, they  con tribu te  com paratively  few passengers to  the  
tra v e l m arke t because of the d ifficu lty  of access where shu ttle  bus serv ices to /from  
railheads m ust be taken  into accoun t. On the o ther hand, London's H eathrow  and 
G atw ick a irpo rts  are well connected to the London U nderground and to the B ritish  Rail 
Southern Region Brighton Line respective ly , and have ex tensive bus and coach 
connections.

H ow ever, the  re la tiv e  proxim ity  of H eathrow  to cen tra l London increases the bus, coach 
and tax i share of trav e l com pared w ith G atw ick, thereby  accounting for much of the  
d iffe ren ce  in the ra il mode percen tag es  betw een the two a irpo rts .

The B ritish  A irports A u thority , in preparing  the  case for a th ird  m ajor a irpo rt for London 
a t S tansted , was considering an airpo rt s ite  re la tiv e ly  as rem o te  from  c en tra l London 
(52 km to  St P ancras sta tion) as Badgerys C reek  is from Sydney (57 km to  Sydney 
T erm inal sta tion ). In working out the ind icative p ercen tage  share for each trav e l mode 
for the  no-ra il, low -rail and high-rail cases p resen ted  in Table 10.4.4, the  B ritish  A irports 
A uthority 's  de term ina tions of trav e l mode p e rcen tag es  w ere used, as well as in form ation
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on cu rren tly  available m ethods of transpo rt access to K ingsford-Sm ith A irport, and the 
conclusions on use of public transpo rt p resen ted  in the M ajor A irport N eeds of Sydney 
Study.

Table 10.4.4 Indicative percentage share of ground access for each travel mode for 
each case

Mode of 
trav e l

N o-rail
case
(%)

Low -rail
case
(%)

H igh-rail
case
(%)

P riv a te  vehicle 65 50 40
Taxi* 5 5 5
Bus ** 15 -15 -15Coach+ 15
R ail - 30 40

* The tax i p e rcen tag e  share is a residual, given the long tax i journeys envisaged. 
** R egular scheduled bus serv ices to se lec ted  points throughout the Sydney Region. 
+ Tour and c h a rte r  coach serv ices for specific group trav e l needs.

From  the available inform ation  on public transpo rt access to  a irpo rts , th e re  appears to  
be re la tiv e ly  l i t t le  varia tion  in the  p ercen tage  share enjoyed by ra il trav e l in those cases 
w here ra il access of a reasonable standard  is availab le. N everthe less, th e re  could be a 
wide varia tion  in the  to ta l public transpo rt share of a irpo rt access to a second Sydney 
a irp o rt. This is because the  public tran sp o rt share would depend partly  on the 
ch a ra c te ris tic s  of a ir passengers in te rm s of such fac to rs  as purpose of trav e l and place 
of residence (i.e. w hether the trav e lle r is a Sydney residen t or a visitor), and partly  on 
how the  public and p riva te  transpo rt options com pare in te rm s of speed, cost and 
re liab ility . None of these  fac to rs  can be p red ic ted  w ith any ce rta in ty  for a 13 million 
passenger a irp o rt, which can only develop in an environm ent th a t would be substan tially  
d iffe re n t from th a t of today. It is th e re fo re  necessary  to  consider a range of d iffe ren t 
cases for transpo rt access (Table 10.4.4).

Origins and destinations of rail and road users

The indicative p e rcen tag es  for each trav e l mode w ere used as the basis for estim ating  
sep a ra te  d istribu tions of groundside o rig ins/destina tions for those a ir trav e lle rs  
trave lling  by ra il and those travelling  by road. In the no-rail case, it was assum ed th a t 
in-vehicle trav e l tim es by bus or coach would be 10% longer than  com parable tim es by 
p riv a te  vehicle, and th a t the o rig ins/destinations of trave lle rs  by the  various transport 
modes would have sim ilar d istribu tions over the  Sydney Region. In the low -rail and high- 
ra il cases, some areas of Sydney w ere sign ificantly  m ore accessib le by ra il than road 
while the  opposite s itua tion  applied to  o ther a reas. The ind icative trav e l mode 
p e rcen tag es  w ere th e re fo re  m odified upwards or downwards respectively  according to 
the ra tio  of ra il tim es to  road tim es. This technique was applied to  two a lte rn a tiv e  rail 
access rou tes to Badgerys C reek  (via St M arys, and via G lenfield), and it was found th a t 
the rou te  via G lenfield yielded a  higher share for the ra il mode of trav e l (Section 10.4.5). 
The public transpo rt trips e s tim ated  for the  no-rail and low -rail cases under the  St Marys 
a lte rn a tiv e  (i.e. the ra il a lte rn a tiv e  w ith the  low er level of ra il patronage) w ere then 
su b trac ted  from  to ta l trips to  give two d is tin c t w orst cases for road: one in which all 
a irpo rt re la ted  trav e l was done by road, and one in which the maximum of a irpo rt re la ted  
non-rail trav e l was done by road.

Estim ated total demands for ground travel

To obtain  figures for the  to ta l trav e l dem ands by ra il and road for a w orst case of 
13 million passengers, it was also necessary  to  consider the trav e l requ irem en ts of those
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trave lling  to  an a irp o rt to  g ree t a ir passengers as well as the requ irem en ts  of a irpo rt 
em ployees and o ther a irpo rt users.

As far as road trav e l was concerned, applying the  ind icative road trav e l p e rcen tag es  
(Table 10.4.4) to  the  figure of 34,000 passengers on a busy day gave figures of 19,000 a ir 
passengers travelling  by car or tax i in the  low -rail case, and 24,000 in the  no-rail case. 
E xperience a t K ingsford-Sm ith A irport ind icates th a t a f te r  making allow ance for those 
travelling  to  the airpo rt to  g ree t passengers and for vehicle re tu rn  trip s  these  figures 
would rise  to 27,000 and 35,000 vehicle trip s. A fte r allowing for o th e r vehicle trip s  to 
th e  a irpo rt concerned w ith a irpo rt business, fre igh t deliveries and servicing, th e  figures 
would rise fu rth er to  42,000 in th e  low -rail case, and 54,000 in the no -ra il case . F inally , 
it  was necessary  to  allow for trav e l by em ployees, which added a fu rth e r 15,000 vehicle 
trip s  per day (assuming a maximum of 85% of em ployees travelling  to  work by car in 
both  the low -rail and no-rail cases). The overall to ta ls  w ere th e re fo re  e s tim a ted  a t 
57,000 vehicle trip s  per day in the  low -rail case, and 69*000 in the no -ra il case.

As far as ra il trav e l was concerned, it was e s tim ated  th a t some 10,200 air passengers 
would trav e l by ra il in th e  low -rail case, and 13,600 in the h igh-rail case . As w ith  road 
trav e l, th e re  would also be o ther a irpo rt users, including people travelling  to the a irpo rt 
to  g ree t air passengers. On the basis of inform ation given for S tansted , these  additional 
groups could am ount to about 10% of the  num ber of a ir trav e lle rs . P a rtly  because most 
em ployees would live w ithin 20 km of the a irp o rt, th e re  is not likely to  be a high flow of 
em ployee trav e l by rail, although overseas experience suggests th a t the  proportion of 
em ployees travelling  by ra il would no t be insignificant. Thus a minimum of 10% and a 
maximum of 20% of a irpo rt and a irp o rt-asso c ia ted  em ployees w ere assum ed to  trav e l by 
ra il. Both these  cases w ere considered because, unlike road trav e l, the overall ra il trav e l 
num bers are sensitive to  the  proportion of em ployees who trav e l by rail, especially  
during peak hours.

10.4.4 Impact of airport development on anticipated road network flows

To e s tim a te  the im pact of a irpo rt re la ted  tra ff ic  on an tic ip a ted  road netw ork flows, 
assum ptions w ere made as to the rou tes th a t vehicles would use to trav e l to  and from  the 
a irp o rt.

Some roads w ere considered inappropriate  for a irpo rt access because of th e ir  function in 
serving resid en tia l a reas. These included Hoxton P ark  Road, the  possible fu tu re  links 
betw een  C ow pasture Road and M am re Road running from the G rea t W estern Highway to 
the Hume Highway, and the possible w estw ard extension of F if te e n th  A venue. M ajor 
a irpo rt access from the  W estern F reew ay and areas to the no rth  would thus be via The 
N orthern  Road, Erskine P ark  Road and W allgrove Road; from th e  Hume Highway, South 
W estern F reew ay  and areas to the eas t, access would be via E lizabe th  D rive and 
Bringelly Road; while The N orthern  Road would give access from the south . Of these , 
th e  dom inant approach rou te  proved to be Bringelly Road and the  South W estern 
F reew ay . The vehicle trip s  from each  d is tric t w ere then  added to  those on the 
appropria te  approach rou te , to  give an es tim a te  of fu tu re  tra f f ic  when the  a irpo rt was 
operating  under w orst case conditions. These fu tu re  flows, e s tim a ted  both  w ith  and 
w ithout avialable ra il access, are shown in Table 10.4.5.

Com parison of the fu tu re  tra f f ic  flows shown in Table 10.4.5 w ith the  maximum 
desirable daily flows shown in Table 10.4.2 allows a c la rifica tio n  of the changes required  
in the capacity  of the  road netw ork . The lane requ irem en ts for various sections of the  
road netw ork are also sum m arized in Table 10.4.5 for fu tu re  conditions, w ith and w ithout 
the  a irpo rt developm ent. It is necessary  to  com pare the netw ork requ irem en ts  based on 
an assum ption of no a irpo rt developm ent w ith those assuming airpo rt developm ent a t 
Badgerys C reek, in order to  sep ara te  the e ffe c ts  of the airpo rt from the  e f fe c ts  of 
n a tu ra l grow th.
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Table 10.4.5 Anticipated road network flows and lane requirements

Average daily Number of lanes
tra ffic required

Road Location With airport With airport
No No

airport With No airport With No
rail rail rail rail

W estern Freew ay A t the Nepean R iver 55,000 56,000 56,000 6F* 6F 6F
East of Erskine Park Road 70,000 76,000 77,000 6F 6F 6F
East of Wallgrove Road 60,000 66,000 67,000 6F 6F 6F

The N orthern Road N orth  of W estern Freew ay 54,000 56,000 56,000 6F 6F 6F
South of W estern Freew ay 25,000 28,000 28,000 4 4 4
N orth  of E lizabeth  Drive 15,000 18,000 18,000 4 4 4
South of E lizabeth  Drive 9,000 10,000 10,000 2 2 2
South of Bringelly Road 11,000 15,000 15,000 2 4 4

Erskine Park  Road South of W estern Freew ay 25,000 31,000 32,000 4 4 4
East of M amre Road 9,000 15,000 16,000 4 4 4

Wallgrove Road South of W estern Freew ay 35,000 38,000 39,000 6D»* 6D 6D

Badgerys C reek Road 1,000 500 500 2 2 2

E lizabeth  Drive East of The N orthern Road 9,000 12,000 12,000 2 2 2
West of Wallgrove Road 24,000 40,000 41,000 4 6D 6D
East of Wallgrove Road 35,000 45,000 45,000 6D 6D 6D
West of C ab ram atta  Road 36,000 46,000 46,000 6D 6D 6D
East of C ab ram atta  Road 36,000 40,000 40,000 6D 6D 6D
West of Hume Highway 55,000 56,000 56,000 6D+ 6D+ 6D+

C ab ram atta  Road East of E lizabeth  Drive 18,000 24,000 24,000 4 4 4
West of Hume Highway 39,000 42,000 42,000 6D 6D 6D

Hume Highway N orth of C ab ram atta  Road 70,000 73,000 73,000 6F 6F 6F

Bringelly Road East of The N orthern  Road 25,000 52,000 63,000 4 6F 6F
East of Hume Highway 20,000 46,000 56,000 4 6D 6F

South W estern Freew ay N orth of Cam pbelltown Road 50,000 50,000 50,000 6F 6F 6F
East of Hume Highway 25,000 51,000 61,000 4F 6F 6F
East of Henry Lawson Drive 30,000 53,000 63,000 4F 6F 6F

Badgerys C reek Road N orth of E lizabeth  Drive _ 15,000 17,000 _ 4 4
replacem ent South of E lizabeth  Drive - 24,000 27,000 - 4D 4D

N orth of Bringelly Road 33,000 42,000 6D 6D

* F ind icates an access-contro lled  road. 
** D indicates a  divided a t-g rade road.
+ Flows in excess of desirable maximum.

To c a te r  for 13 million passengers a year a t the airpo rt under the assum ptions m ade, it
would be necessary , even if ra il access w ere available, to  undertake the following
additional works:

. widening of the South W estern Freew ay from four to six lanes betw een Liverpool 
and King G eorges Road;

. widening of Bringelly Road from four to six lanes betw een the South W estern 
F reew ay and The N orthern  Road;

. w idening of E lizabe th  D rive from  four to six lanes betw een W allgrove Road and 
Badgerys C reek  Road;

. widening of The N orthern  Road to four lanes betw een Bringelly Road and N arellan;

. rep lacem en t of Badgerys C reek  Road by a new six-lane road to the east betw een
Bringelly Road and E lizabeth  D rive, re ta in ing  the southern portion of Badgerys 
C reek  Road for local access;
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. construc tion  of a new four-lane connection from  the  end of this rep lacem en t road to 
Erskine P ark  Road, to  provide access to  the W estern F reew ay.

E xam ination  of Tables 10.4.5 and 10.4.2 also shows th a t the  absence of ra il access 
a f fe c ts  the  works requ ired  in only one sign ifican t resp ec t: B ringelly R oad would have to  
function  as a six-lane access-con tro lled  road to c a te r  for the e x tra  load, w hereas a six- 
lame divided road would su ffice  if ra il access w ere available.

It should be s tressed  th a t the  works listed  above are not recom m endations and should not 
be used for planning purposes, as the  in ten tion  in com piling this list has m erely  been to  
iden tify  the  possible scale  of w orst case e ffe c ts  in the  event of fu tu re  a irpo rt 
developm ent. If the  a irp o rt w ere to  be developed, d e ta iled  studies of a lte rn a tiv e  access 
arrangem en ts  would be necessary  to  enable road access to be designed in accordance 
w ith tra f f ic  fo recasts  th a t could a t th a t s tage  d iffe r s ign ifican tly  from  today 's w orst 
case assum ptions.

Considerations for land uses

In order to  m inim ize the e ffe c ts  of increased  tra f f ic  flows on surrounding land uses, the  
m ajor portion  of the  a irp o rt tra f f ic  would be d irec ted  via Bringelly Road to  th e  South 
W estern F reew ay  and thence to a reas  no rth  and eas t. This would lead to  a change of 
c h a ra c te r  for Bringelly Road from a four-lane road to  a  six-lane divided road, possibly 
w ith  some re s tr ic tio n  on access. O ther roads, such as The N orthern  Road, Erskine P ark  
R oad, E lizab e th  D rive and C ab ra m a tta  Road, would experience sm aller but s ign ifican t 
inc reases in tra f f ic , w ith an increase in tra f f ic  being particu la rly  no ticeab le  on E lizabe th  
D rive betw een  C a b ra m a tta  Road and Badgerys C reek  Road. Such developm ent would not 
be out of c h a ra c te r  w ith the urban a r te r ia l function of this road betw een C ab ram a tta  
Road and W allgrove Road but would change its  ch a ra c te r  betw een  W allgrove Road and 
Badgerys C reek  Road.

10.4.5 Impact of airport development on anticipated rail network flows

The additional ra il passenger m ovem ents would, in p a r t,  d iffe r in m agnitude and 
d irec tio n  depending upon the way in which the  airpo rt was linked to the ra il netw ork. 
B ecause th e  proposed site  is closer to  the  Main W estern Line, its  regional public 
tran sp o rt links would be m ore likely to  be no rth—south than e a s t—w est. While th e re  are 
busy railw ay s ta tions on the  Main Southern Line (e.g. F a irfie ld , C ab ram a tta , Liverpool, 
Ingleburn), none of the local bus operations now focused on these  s ta tio n s  ex tends far 
enough w estw ards to  serve as a su ffic ien tly  strong link w ith the  a irpo rt s ite . In the 
fu tu re , it is probable th a t bus serv ices will extend through new resid en tia l areas in 
F airfie ld  and Liverpool tow ards the s ite . H ow ever, because of th e ir  c ircu itous n a tu re , 
the  trav e l tim e involved, and the con flic t w ith th e ir prim e function, such serv ices would 
be su itab le  only for access by local em ployees.

As the  s ite  is m ore or less rem o te  from  railw ay lines, d e lib era te  decisions on trunk 
rou tes  would be required , w hether road or ra il-based  access system s w ere being 
considered. H owever, a road-based  access system  would have to  connect w ith the 
Sydney M etropolitan  R ailw ays to  assist d istribu tion  of a irp o rt g en era ted  trav e l 
throughout much of the  region; o therw ise it would have to  reproduce a sim ilar 
geographical com plexity  in order to  provide e ffec tiv e  access by public tran sp o rt to  the 
a irp o rt. The Sydney M etropolitan  Railw ays already play a sign ificant role in trav e l by 
public tran sp o rt a t a regional level, and are capable of absorbing the e x tra  ra il trav e l 
g en e ra ted  by a second Sydney a irpo rt. Two ra il options are  apparent:

. a trunk  ro u te  via St M arys, in common w ith a possible fre igh t railw ay from  
W errington on th e  Main W estern Line to  G lenlee on the Main Southern L ine, and 
from  th e re  via the  Main W estern Line to Sydney;

. a trunk rou te  via G lenfield and thence via the  E ast H ills and Illaw arra  lines to 
Sydney.
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Possible ra il flows for each  of the two a lte rn a tiv es  are sum m arized in Tables 10.4.6 and 
10.4.7. The peak hour flows assum e th a t:

. th e  peak hour for air trav e lle rs  coincides w ith th a t of o ther trave lle rs;

. 10% of the  daily flow occurs in the  peak hour and this divides evenly by d irection ;

. 70% of trav e l by em ployees in one d irec tion  occurs during the  sam e peak hour as
for air trav e lle rs  and in the  sam e d irec tion .

Table 10.4.6 Estim ated rail passengers for Badgerys Creek via St Marys, by category  
of traveller and period

Period C ategory  of 
trav e lle rs L ow -rail case H igh-rail case

Busy day A ir trav e lle rs 10,200 13,600
O thers 1,020 1,360
Em ployees* 2,000 (4 ,000) 2,000 (4 ,000)

T otal 13,220 (15,220) 16,960 (18,960)

P eak  hour Air trav e lle rs 510 680
O thers 50 70
Em ployees* 700 (1 ,400) 700 (1 ,400)

T otal 1,260 (1 ,960) 1,450 (2 ,150)

* Assuming a minimum of 10% (the firs t figure) and a maximum of 20% (the figure
shown in brackets) of all a irp o rt and a irpo rt-asso c ia ted  em ployees trav e l by ra il.

Table 10.4.7 Estim ated rail passengers for Badgerys Creek via Glenfield, by category
of traveller and period

P eriod C ategory  of 
trav e lle rs Low -rail case H igh-rail case

Busy day A ir trav e lle rs 10,800 14,400
O thers 1,080 1,440
Em ployees* 2,000 (4 ,000) 2,000 (4 ,000)

T otal 13,880 (15,880) 17,840 (19,840)

P eak  hour Air trav e lle rs 540 720
O thers 50 70
Em ployees* 700 (1 ,400) 700 (1 ,400)

T otal 1,290 (1 ,990) 1,490 (2 ,190)

* Assuming a minimum of 10% (the firs t figure) and a maximum of 20% (the figure
shown in brackets) of all a irp o rt and a irp o rt-asso c ia ted  em ployees trav e l by rail.

The flows shown in these  tab les are  sim ilar w hichever of these two a lte rn a tiv e  rou tes is 
chosen. Irrespective  of the rou te  adopted, a range of possible ra il operations was 
considered for a serv ice betw een the c ity  and the a irpo rt. These included:

. an extension of an ad jacen t suburban serv ice running to  C en tra l s ta tio n  and the city  
railw ay;
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. an additional in teru rban  serv ice in teg ra ted  w ith the existing C en tra l C oast and 
M ountains in teru rban  serv ices and running to  Sydney Term inal;

. a sep a ra te  (i.e. w ith  ded icated  trains) in teru rban -sty le  service running to  C en tra l 
s ta tio n  and the  c ity  railw ay;

. a sep a ra te  (i.e. w ith ded icated  trains) in te ru rban -sty le  serv ice running to Sydney 
T erm inal.

This la st — a sep ara te  in te ru rban -sty le  serv ice running to Sydney Term inal — was 
considered the  m ost appropria te  for an a irpo rt express ra il serv ice because of the  need 
for am indent if iable and reliab le  serv ice , able to  accom m odate the lengthy stops a t 
s ta tions th a t would be necessary  for luggage handling. In teru rban -sty le  tra in s  (such as 
the a ir-cond itioned  double-deck tra in s  to  the C en tra l C oast and the  Blue Mountains) 
would o ffer a sa tis fac to ry  level of com fort to  induce air passengers to  use an a irpo rt 
express serv ice . They would also o ffe r good po in t-to -po in t trav e l tim es for the 
lim ited -s to p  serv ices necessary  to  cu t to  a minimum the ra il access tim e betw een  the  
c ity  and the a irp o rt. These serv ices would make a  sm all num ber of in te rm ed ia te  stops 
(say, th ree  or four), thus allowing e ffic ien t d istribu tion  of air passengers to  a reas  o ther 
than the  c ity  by connecting w ith suburban serv ices. It is expected  th a t w ith some 
operational m odifications Sydney Term inal s ta tio n  would not only be capable of handling 
th e  a irp o rt express serv ices, which would require  the  equivalent of two track s, bu t could 
also be developed to  handle tran sfe rs  to  suburban tra in s, as well as to  road tran sp o rt 
links such as buses, coaches, tax is, and p riva te  vehicles.
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Figure 10.4.8 
FLOWS OF AIR 
PASSENGERS BY 
RAIL FROM 
BADGERYS CREEK 
GLENFIELD OPTION, 
FUTURE RAIL 
SYSTEM
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Express Service

Because an a irpo rt express serv ice would be carrying a com bination of air trav e lle rs , 
a irpo rt em ployees and o thers to  eventual destinations throughout the Sydney Region, it 
would be d istribu ting  passengers into the Sydney M etropolitan  Railw ays a t se lec ted  
points along its  ro u te . From  those points, trav e lle rs  would take  regular suburban and 
in terurban  serv ices to  com plete the ir journeys. F igure 10.4.7 shows the d istribu tion  of 
a ir trav e lle rs  from the a irpo rt express rou te  via St Marys and F igure 10.4.8 shows the 
corresponding d istribu tion  of air trave lle rs  from the ra il rou te  via G lenfield.

10.4.6 Consequent changes to the transport system

This section  sum m arizes the changes to  the transpo rt system  th a t m ight be necessary  to 
c a te r  for the  maximum additional trav e l th a t could be genera ted  by an operational 
a irp o rt. The cost of these changes is also estim ated .

Changes to  the road network

A t or before the s ta r t  of a irpo rt construction , it  would be necessary  to  rep lace Badgerys 
C reek  Road w ith a new road to  the east (retaining the southern portion of the road for 
local access) and also to re ro u te  The N orthern  Road around the w estern  p erim ete r of the 
s ite . Possible rou tes  are shown on the m aster plan discussed in C hap ter 8. P rogressive 
changes to the surrounding road netw ork would take  p lace in response to  dem and 
g enera ted  by population grow th and grow th in air tra ff ic . The netw ork changes th a t 
would be necessary  to accom m odate 13 m illion air passengers have already been 
discussed (Section 10.4.5).
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It should be noted th a t these  works would also provide a good connection  to  K ingsford- 
Sm ith A irport along Bringelly Road and the South W estern F reew ay  for the  sm all 
proportion  of passengers (1%, or 300-400 per day) th a t m ight need to  tran sfe r  betw een  
th e  two a irpo rts . I t is assum ed th a t a coach serv ice would be provided to  c a te r  for these  
passengers.

The cost of the  changes to the  road netw ork  have been es tim ated  using unit costs 
provided by the  D epartm en t of Main Roads (Table 10.4.8). C osts vary g rea tly  depending 
upon w hether the  roads are loca ted  in non-urban, ou te r or inner urban locations, 
re flec tin g  the  varying land values in these areas. The Badgerys C reek  s ite  is p a rticu la rly  
sensitive to these  varia tions, as the  roads serving the s ite  rim from  non-urban to ou ter 
urban areas. Applying the unit costs to  the works described above gives an e s tim a te  of 
th e  cap ita l cost of roadw orks of about $159 million if ra il access is availab le, or about 
$217 million if it is not.

Table 10.4.8 Road construction unit costs*

C ross-sec tion
T o ta l co st/k ilo m etre  ($ m illion)**

Inner urban O uter urban N on-urban

Six-lane freew ay 17.50 12.25 7 .10
F our-lane freew ay 12.50 8.75 5.10
Six-lane divided road 10.00 7.00 4 .0 5
F our-lane divided road 7.50 5.25 3 .05
F our-lane road 6 .30 4 .40 2.55
Tw o-lane road 3 .80 2 .65 1.50

C osts are for constructing  new roads. U pgrading costs are equal to  the d ifference  
betw een  costs for the existing and fu tu re  cross-section .

** C osts sure derived from  un it costs supplied by the D epartm en t of Main Roads and are 
expressed in 1984 dollars.

Changes to the rail system

In addition to  the physical connection of the s ite  to the Sydney M etropolitan  Railw ays 
netw ork, a num ber of o th e r m easures would have to  be taken  to  f it an a irp o rt express 
serv ice into the  expec ted  p a tte rn  of suburban and in teru rban  serv ices existing a t th a t 
tim e. H ow ever, tran sfe rrin g  passenger flows a t various points in the  ra il netw ork  would 
not w arran t any special addition to non-airport serv ices. B asically, this is because air 
trav e lle rs  and o thers  would be m ore or less evenly d istribu ted  throughout the day so th a t 
th e  sm all hourly tra f f ic  flows they  would g en era te  could be accom m odated  ju s t as easily 
on peak or coun ter-peak  suburban or in teru rban  tra in s . During the peak hour, flows of 
a irpo rt and a irp o rt-a sso c ia ted  em ployees would be of a sim ilar m agnitude to the flows of 
a ir trav e lle rs  and o th e rs  (Table 10.4.6 and 10.4.7), bu t they  would m ost likely disperse 
fa irly  quickly once the a irpo rt express serv ices reached  m ajor s ta tio n s  on e ith e r the  Main 
W estern Line or the  Main Southern Line. In e ith e r case, the em ployee flows would m ost 
likely  be running counter to  peak com m uter flows from  Sydney and P a rra m a tta , and so 
would be easily  accom m odated  by re levan t suburban or in teru rban  serv ices.

The in fra s tru c tu ra l changes required  for the rou te  via St M arys would include:

. provision for am a irpo rt express te rm inal com plex a t Sydney T erm inal s ta tion ;

. e ith e r a 13 km duplication of a possible fu tu re  W errington—G lenlee single track  
e le c tr if ie d  fre igh t line from  St M arys as far as Kemps C reek , or the construction  of 
a new 13 km double trac k  e le c tr if ie d  line from  St M arys to  Kemps C reek;
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. construction  of a 5 km double trac k  e lec trif ied  spur to  the a irpo rt, plus the provision 
of a two tra c k  term inus.

The in fra s tru c tu ra l changes required  for the rou te  via G lenfield would com prise:

. provision for am airport express te rm inal com plex a t Sydney Term inal s ta tion ;

. provision of two additional e lec trif ied  tracks on the Illaw arra  Line betw een
Erskineville and Sydenham over a d istance of 3 km;

. provision of two additional e lec tr if ied  tracks  on the  E ast Hills Line betw een Tem pe 
and K ingsgrove (6 km), w ith a suitable junction  w ith the  Illaw arra  Line betw een the 
Meeks Road and Wolli C reek  junctions;

. construction  of a 24 km double trac k  e lec tr if ied  line betw een G lenfield and the 
a irp o rt, plus the provision of a two trac k  term inus.

The level of serv ice for a irpo rt express tra in s  in e ith e r d irec tion  was assum ed to be as 
follows:

. four tra in s per hour for two peak hours in the morning and two in the evening;

. two tra in s per hour for the balance of fou rteen  hours of a working railw ay day (say,
0600-2400 hours).

I t  is e s tim ated  th a t ten  fou r-car in teru rban -sty le  tra in s  (including one spare) would be 
requ ired  for the  level of tra ff ic  p red ic ted  under the  h igh-rail case on e ith e r rou te .

The id en tifica tio n  of ra il in fra s tru c tu re  requ irem en ts a ttr ib u tab le  to the a irpo rt has been 
based p artly  on the assum ed natu re  of the airpo rt express service and on the assum ptions 
concerning fu tu re  spare capacity  in the netw ork. T here m ay be o ther, as yet 
un iden tified , calls on c r it ic a l ra il cap ac ity  th a t m ay a ffe c t requ irem en ts for additional 
in fra s tru c tu re  but unless th a t is the  case, the  in fra s tru c tu re  requ irem ents are fairly  
insensitive to  th e  level of fo recast air trav e lle r, o ther trav e lle r and em ployee flows by 
rail. If trav e l w ere, say, 30% less than the level an tic ipa ted , the  sam e sized tra in s would 
s till be needed, but if i t  w ere 30% m ore, then six -car tra in s  would be required . 
N otw ithstanding  the  levels of ra il trav e l es tim ated  (which lie in the range of rail 
passenger flows encountered  a t m ajor overseas a irpo rts  served by rail), provision of a ra il 
link would be a more m ajor policy issue than provision of the necessary  highway 
in fra s tru c tu re .

Costs of rail infrastructure requirements
The costs of the rail in fra s tru c tu re  requ irem ents were e s tim ated , including any changes 
to  the  estab lished  railw ay netw ork, using a tab le  of unit costs derived from  d a ta  on 
cu rren t construction  costs supplied by the  S ta te  R ail A uthority  for two cu rren t railw ay 
construction  p ro jec ts  (the E ast H ills—G lenfield Railw ay and the  Maldon—D om barton 
Railw ay). The resu lting  schedule of in fra s tru c tu re  and rolling-stock  costs for bo th  
a lte rn a tiv es  is shown in Table 10.4.9- On the basis of the assum ptions made about rail 
capacity , to ta l costs of in fra s tru c tu re  and ro lling-stock  for the St Marys rou te  would be 
about $101 million or $117 m illion, depending on w hether or no t a W errington—G lenlee 
fre igh t line w ere in ex istence a t the  tim e. For the  G lenfield ro u te , to ta l costs for 
in fra s tru c tu re  and rolling-stock  would be betw een about $158 million and $217 million 
according to  the allocation  of cost of the additional track  shared by the  a irpo rt service 
w ith o th e r passenger serv ices.

Appraisal of rail access options
C ap ita l costs are only one of several fac to rs  th a t might determ ine the choice betw een 
ra il access options. The a lte rn a tiv e  rou tes for the proposed Badgerys C reek  a irpo rt site  
would d irec tly  connect w ith d iffe ren t p a rts  of the W estern and Southern Sub-Regions of
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Sydney. The rou te  to the  c ity  cen tre  via St M arys would pass through P a rra m a tta . On 
the  o ther hand, the  rou te  via G lenfield would o ffer a sho rter, fa s te r  journey to  the city  
cen tre  and could a t t r a c t  5%  m ore air trav e lle rs .

Table 10.4.9 Schedule of infrastructure and rolling-stock costs for the alternative  
routes to Badgerys Creek

C osts ($ million) by route

Cost item
Via St Marys Via G lenfield

Jo in t
a irport and 
freigh t line

Wholly 
a ttrib u tab le  

to airport

Excluding
shared

facilities*

Wholly 
a ttrib u tab le  

to a irport

A irport term inus 2 2 2 2

Spur to Kemps C reek 16 - - -

Additional track ,
St Marys—Kemps C reek 35 - - -

New line, St Marys—airport - 67 - -

New line, G lenfield—airport - - 108 108

A dditional two tracks, 
Tem pe—Kingsgrove - - - 46

A dditional two tracks, 
E rskineville—Sydenham - - - 13

Sydney Term inal sta tio n 4 4 4 4

T ota l in fras tru c tu re 57 73 114 173

R olling-stock (10 trains) 44 44 44 44

Toteil ra il requirem ents 101 117 158 217

* F ac ilitie s  shared with o ther passenger tra ff ic .

O ther fac to rs  re lev an t to the  choice include operating  costs (represen ted  largely  by tra in  
hours per day, and carriage  k ilom etres per day), trav e l tim e, and num bers of air 
passengers likely to  be a t tra c te d . Table 10.4.10 is an overall com parison of the  two rail 
options. A t p resen t, th e  G lenfield rou te  would appear p referab le  on every  count excep t 
cap ita l cost. H ow ever, as the cap ita l costs are sensitive to fu tu re  capacity  being 
availab le , and as the  d ifferences on some o ther item s are not su ffic ien tly  s ign ifican t to  
ensure th a t the  re la tiv e  m erits  on the  two rou tes m ight not be reversed  in the  fu tu re , 
th e re  is an argum ent for keeping both options open.

Table 10.4.10 Comparison of the rail options for Badgerys Creek

Item Via St Marys Via G lenfield

Minimum a ttr ib u tab le  costs $m 101 $m 158
Maximum a ttr ib u ta b le  costs $m 117 $m 217
T rain  hours per day 83 .6 76 .3
C arriage  k ilom etres (thousands per day) 23 .2 20.1
A ir passenger ra il trip s  (thousands per day) 13.7 14.4
A ir passenger hours (thousands per day) 16.5 16.3
A verage end-to -end  duration  of trip  (hours) 1.2 1.1
A verage end-to-end  leng th  of trip  (km) 69.7 61 .5
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N ecessity  of rail access

While the provision of adequate  road access arrangem ents is essen tia l to the operation  of 
an a irp o rt, th is is no t necessarily  the case w ith ra il access; many in terna tional a irpo rts, 
including all those in A ustralia , are  w ithout d irec t ra il access. A decision to  provide rail 
access would need to tak e  account not only of the a irp o rt-re la ted  access issues discussed 
h ere  but also of operational considerations re la ting  to  the rail system  as a whole. A 
decision could be many years off.

10.4.7 Comparative travel tim es to the airport

With or w ithout ra il access, the adequacy of the ground access arrangem ents discussed 
above depends p rim arily , though not exclusively, on trav e l tim es betw een  the a irpo rt and 
passengers ' groundside origins or destinations. F igure 10.4.9 shows isochrone diagram s 
for peak hour trav e l to and from  the airpo rt by road and rail. These trav e l tim es are for 
end-to -end  duration  of the trip  ('door to  door'), and enable an assessm ent of the 
com parative  accessib ility  of d iffe ren t p a rts  of the Sydney Region by road and rail from 
the a irp o rt. On the basis of the assum ed d istribu tion  of a ir passengers' groundside origins 
and destinations, overall average trav e l tim es in peak hour (end-to-end trip  duration) for 
air passengers would be as follows:

. by road — 69 m inutes 

. by ra il via St M arys — 72 m inutes

. by ra il via G lenfield — 68 m inutes.

O verall, and on the basis of the assum ed d istribu tion  of air passengers' groundside origins 
and destinations, a conventional ra il link could provide access tim es com parable to  those 
achievable by road. H owever, as the com parative ra il and road trav e l tim es vary from 
a rea  to a rea , so would the  overall average trav e l tim es for all passengers vary according 
to  any d ifferences in the fu tu re  d istribu tion  of groundside origins and destinations from 
th a t assum ed above.

Concentrated distribution

With a more co n cen tra ted  d istribu tion , w ith m ore groundside trips beginning or ending in 
the city  c e n tre , ra il would be significantly  fa s te r  than road for the  m ajority  of 
trav e lle rs . This is evident from a consideration of the trav e l tim es betw een c ity  and 
a irp o rt, which would be as follows:

. by road — 74 m inutes 

. by ra il via St M arys — 62 m inutes

. by ra il via G lenfield — 57 m inutes.

A m ore co n cen tra ted  d istribu tion  of groundside origins and destinations would most 
likely arise  if a higher proportion of a ir passengers w ere visitors than the  p resen t 59%. 
V isitors (other them those visiting friends and relatives) would also be m ore dependent on 
public tran sp o rt, and ra il patronage by air passengers would be higher for this reason.

Dispersed distribution

On the o ther hand, a m ore dispersed d istribu tion  of groundside origins and distribu tions 
m ight well arise  if a h igher proportion of air trav e lle rs  using the a irp o rt w ere Sydney 
residen ts  them a t p resen t. In this situa tion , overall average trav e l tim es by road would 
be less than by ra il, and ra il patronage by air trav e lle rs  would overall be less.
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High speed ground tran sp o rt

Several high speed system s have been suggested for access to  a second Sydney a irpo rt. 
These include:

. high speed roads 

. X PT-type tra in  serv ices 

. a  T rans-rap id  M aglev system

. the  high speed railw ay schem e recen tly  put forw ard by CSIRO.

While the analysis of a irpo rt access in th is D ra ft E nvironm ental Im pact S ta tem en t has 
assum ed conventional tran sp o rt system s, the conclusions are not likely to be sign ificantly  
a ffe c te d  by the possible in troduction  of high speed road or ra il system s. The reasons are 
as follows:

. even when fully developed, a second Sydney airpo rt would not by itse lf  gen era te  
su ffic ien t groundside tra ff ic  to  ju s tify  heavy cap ita l investm ent in a high speed rail 
or road route;

. even if a high speed ra il or road rou te  could be ju s tified  on wider econom ic grounds, 
it would only b enefit a proportion of a ir trave lle rs  according to the  location  of the ir 
groundside origins or destinations (for exam ple, if a high speed ra il serv ice made no 
stops betw een the c ity  cen tre  and the a irp o rt, only about tw o-th irds of those air 
trav e lle rs  using the  serv ice would have significantly  fa s te r trav e l tim es);

. com parative trav e l tim e is only one of a number of fac to rs  a ffec tin g  an air 
trav e lle r 's  choice betw een  ra il and road access m odes, o th e r fac to rs  being w hether 
or not the  trav e lle r is being m et, w hether he or she has a vehicle in Sydney, is 
travelling  alone or accom panied, can affo rd  a  tax i, has a lot of baggage, and w hat 
his or her a ttitu d e s  are to public tran sp o rt.

If feasib le , high speed road and ra il access system s would certa in ly  provide a tim e saving 
to  many a ir trav e lle rs . H owever, taking the d istribu tion  of groundside origins and 
destinations in to  account, the  im provem ent in the overall average ground trave l tim e of 
a ir passengers would be perhaps several m inutes, and a t a substan tial cost, which would 
be borne in p a r t by the air trav e lle r.

10.5 INFRASTRUCTURE AND ENERGY CONSUMPTION

This sec tion  gives an account of existing in fras tru c tu re  th a t would be a ffe c te d  by 
selec tion  of the Badgerys C reek  site  for a irpo rt developm ent, and describes in general 
te rm s the in fra s tru c tu re  and energy resources th a t would be needed to  support a second 
a irp o rt. The assessm ent of e ffe c ts  associated  w ith specific in fra s tru c tu re  proposals 
would requ ire  fu rth er investigation  once the s ites  or rou tes for these fac ilitie s  w ere 
determ ined .

In form ation  for this section  has been obtained from  the  E lec tric ity  Comm ission of New 
South Wales, the  A ustralian  Gas Light Com pany, the M etropolitan  W ater Sew erage and 
D rainage Board, Telecom  A ustralia , and the M etropolitan  W aste D isposal A uthority . The 
D epartm en t of A viation, and com m ercial suppliers of e lec tr ic ity , gas and o ther serv ices 
have provided in form ation  on energy and fuel consum ption a t K ingsford-Sm ith A irport, 
as a guide to  requ irem en ts a t a second m ajor a irp o rt.

F igure 10.5.1 shows th e  location  of various in fra s tru c tu re  serv ices in re la tion  to the 
proposed s ite .
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10.5.1 E lectricity  

Existing service

A t p resen t several e le c tr ic ity  supply lines trav e rse  the proposed s ite . The m ajor one is 
th e  Sydney W est—Yass 330 kV transm ission line which crosses a 3.2 km section  of the 
s ite  ju s t south of the no rth -w estern  boundary. As p a rt of its  continuing augm entation  of 
th e  in te rco n n ec ted  S ta te  grid system , the  E lec tric ity  Comm ission intends to  make this 
in to  a  line carry ing  500 kV and divert it to the  Kemps C reek  substation . The Com m ission 
has already  investiga ted  several possible rou tes for the diversion.

A num ber of dom estic lines also traverse  the  site , supplying power to existing residences. 

Proposed service

If a second a irp o rt w ere to  be loca ted  on the s ite , the  E lec tr ic ity  Com m ission would be 
obliged to  use an a lte rn a tiv e  more southerly  rou te  than th a t cu rren tly  proposed along 
which to  d ivert the  330 kV transm ission line to the  Kemps C reek  substa tion . This 
a lte rn a tiv e  ro u te  was one of those previously investiga ted  by the  E le c tr ic ity  
Com m ission, bu t it was assessed as being longer, m ore expensive and having g re a te r  
adverse env ironm ental im pact than the one a t p resen t p re fe rred .

The Com m ission also uses power lines for transm itting  contro l signals and associated  
conversation , and this could a ffe c t the operation  of some nav igational aids proposed for 
th e  a irp o rt. The final positioning of the re lo ca ted  transm ission lines and of the 
nav igationa l aids would the re fo re  need to  be considered jo in tly , in order to  avoid such 
p o te n tia l con flic t.

The D epartm en t of A viation would inform  the  E lec tric ity  Com m ission as soon as a 
decision on a second Sydney airpo rt site  had been made so th a t, if Badgerys C reek  w ere 
se lec ted , planning and design of the proposed 500 kV transm ission line could begin as 
early  as possible, and so avoid unnecessarily  disrupting bulk pow er supplies in sou th 
w estern  New South Wales.

The disconnection  and rem oval of dom estic supply lines w ithin the site  would be carried  
out a f te r  the  p resen t land owners had been re lo ca ted  and so would not cause any m ajor 
d isruption .

10.5.2 Water supply

Since the  s ite  is in an a rea  not served by a re ticu la ted  w ater supply nor scheduled to 
rece ive  one in the  near fu tu re , provision of a w ate r supply for a fu tu re  a irpo rt and 
ad jacen t developm ent would require  the construction  of a new system  consisting of a 
w a te r tre a tm e n t p lan t, pumping s ta tio n  and w ater mains.

The second a irpo rt's  possible maximum w ater requ irem en ts have been assessed on the 
basis of a level of developm ent sim ilar to  th a t a t K ingsford-Sm ith A irport, excep t th a t 
fac ilitie s  for m ajor a irc ra f t m ain tenance and la rge-sca le  ca te rin g  are not likely to  be 
provided th e re . R equirem ents for to u ris t, tran sp o rt, w arehouse and light industria l 
developm ents adjoining the airpo rt have been assessed as equivalent to those for a 
population of 10,000 people.

On this basis, an average of 3.8 ML of w ater per day would be required  for the a irpo rt, 
w ith a maximum consum ption of 9 ML/d and a maximum peak-hour consum ption of 
0.75 ML; the  ad jacent developm ent would require  an average of 6 ML/d, w ith  a maximum 
consum ption of 11 ML/d and a maximum peak-hour consum ption of 0.83 ML. Special 
s to rage  on the proposed site  would be se t aside for w ater th a t m ight be needed for 
fighting fires.
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N O T E : O th e r  p o s s ib le  o p t io n s  fo r  5 0 0  k V  p o w e r  t ra n s m is s io n  to  th e  
s o u th -w e s t  o f  th e  s ta te  a re  a ls o  b e in g  in v e s t ig a te d  b y  th e  E le c t r ic i t y  
C o m m is s io n  a n d  i f  B a d g e ry s  C re e k  is  s e le c te d  th e  u p g r a d e  o f  l in e  
N o. 3 9  w o u ld  b e  a b a n d o n e d .  H o w e v e r  i t  w o u ld  re m a in  a  3 3 0  k V  
t ra n s m is s io n  lin e  a n d  w o u ld  n e e d  to  b e  r e lo c a te d  fu r th e r  to  th e  w e s t  
to  a v o id  th e  p r o p o s e d  a irp o r t  s ite .



W ater requ irem en ts  for the  a irpo rt and ad jacen t developm ent would be supplied from the 
W arragam ba Dam via the W arragam ba—P rospect pipeline. The fac ilitie s  needed would 
include:

. a connection to  the  W arragam ba—P rospect p ipeline, and a w ate r tre a tm e n t p lan t 
and pum ping s ta tio n  which would be e ith e r p artly  or wholly co n stru c ted  w ithin the  
W arragam ba—P ro sp ec t pipeline easem ent;

. a reservo ir on high land close to  the pipeline;

. a rising main from  the  pumping s ta tio n  to  the reservo ir, and an o u tle t main from  the
reservo ir to  the a irp o rt s ite , both of which would be laid w ithin the boundaries of 
existing road reservations.

The M etropolitan  W ater Sew erage and D rainage Board has ind icated  th a t it would need 
to  be provided w ith the  financial or m a te ria l resources to  design and co n stru c t these  
fac ilitie s , because its own resources are  fully com m itted  in servicing areas to  be 
re leased  under th e  New South Wales G overnm ent's U rban D evelopm ent P rogram . As 
soon as a  decision had been made on construction  of a second a irp o rt, a rrangem ents  
would th e re fo re  need to  be agreed  on betw een  the Com m onw ealth and th e  S ta te , to  
enable adequate  and tim ely  provision of such serv ices.

10.5.3 Sewerage

A t p resen t th e re  are no sew age tre a tm e n t schem es in the  v icin ity  of the  site  and none is 
scheduled under short to  m edium -term  urban developm ent proposals. H ence a  second 
a irp o rt and the surrounding developm ent would requ ire  construction  of a new sew erage 
fac ility . A site  for a new w ater pollution con tro l p lan t m ight have to  be se lec ted  a t 
som e d istance from  th e  a irp o rt if it w ere to serve both the a irpo rt and the surrounding 
developm ent. The p lan t would have to  be construc ted  in stages, and the  size of each  
s tag e  and of the to ta l p lan t would depend on the ra te  of a irpo rt developm ent and of the 
surrounding areas th a t m ight be served by the sam e p lan t. N either of these  fac to rs  can 
y e t be assessed, nor is it possible a t this tim e to es tim a te  e ffluen t q u an tities . H owever, 
if it w ere u ltim a te ly  sized  for the  maximum cap ac ity  of the  a irp o rt (the w orst case), and 
for the developm ent in surrounding a reas, then  the equivalent population cap ac ity  of the 
p lan t would be 30,000, including 10,000 equivalen t population for developm ent in areas 
surrounding the  a irpo rt.

While th e re  is no d efin ite  proposal a t th is s tage , it is assum ed th a t tre a te d  e ffluen t 
would be discharged into e ith e r South C reek  or the  N epean R iver upstream  of W allacia. 
An a lte rn a tiv e  or supplem entary  m ethod of disposing of tre a te d  e ffluen t would be to use 
it as needed for irrigation  purposes ra th e r  than discharging all of it into the  riv er system . 
This m ethod would also be considered, p articu la rly  if the w ater pollution con tro l p lant 
w ere loca ted  within the a irpo rt s ite  and served only the a irpo rt developm ent.

10.5.4 Telecom m unications 

Existing services

T elecom m unication  serv ices to existing residences would rem ain  in operation  while the 
residen ts  continued to  live th e re . When the houses w ere acquired  by the  C om m onw ealth  
G overnm ent and the residen ts  moved, th e  serv ices would be d isconnected  and rem oved 
from  the  s ite .

Proposed facilities

If an a irpo rt w ere constru c ted  on the proposed s ite , more te lecom m unications fac ilitie s  
would be needed in the a rea  to  deal w ith the  increased  am ount of te lecom m unications 
tra f f ic  and ensure th a t it did not d isrupt existing serv ices. H ow ever, because of the
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rapid changes being made in te lecom m unications technology, li t t le  is known about the 
type of fac ilitie s  th a t would suit a fu tu re  a irpo rt. There is some speculation  th a t cable 
easem en ts  would no t be required , as com m unication dishes and sa te llite s  would be used 
instead . H ow ever, if such easem ents w ere required , it is expected  th a t they would be 
incorpora ted  within existing road corridors.

10.5.5 Waste disposal

The second a irpo rt a t maximum developm ent would g enera te  about 16,000 m 3 of solid 
w aste w eekly, which would be disposed of in regional w aste disposal s ites opera ted  by the 
M etropolitan  W aste Disposed A uthority .

10.5.6 Energy consumption

The energy requ irem en ts  of a second airpo rt cannot be accu ra te ly  e s tim ated  a t this 
s tage , bu t i t  is possible to  provide some indication, based on past and p resen t 
consum ption of e le c tr ic ity , liquid fuel and gas a t K ingsford-Sm ith A irport (Table 10.5.1).

Table 10.5.1 Energy and fuel consumption at Kingsford-Smith Airport

Consumption

Com ponent Dom estic International D epartm ent 
of Aviation

M aintenance 
and cargo 
fac ilities

M iscellaneous T otal

E lec tric ity  (kW.h) 
Ju ly  1983-July 1984

13,690,393
262,307* 5,725,017 21,133,785 42,950 ,142 596,043 84,357,687

G as** (MJ)
D ec. 1983-Dec. 1984 14,800,000 n.a. 49 ,348 ,000 n.a. n .a. 64 ,148,000

A viation fuel (L) 
Jan . 1984-Jan. 1985 192,733,802+ 560,681,399 n.a. n.a. n.a. 753,415,201

Vehicles 
D iesel fuel (L)
Jan . 1984-Jan. 1985 253,217 500,000 105,558 n.a. n.a. 858,775

P e tro l (L)
Jan . 1984-Jan. 1985 972,497 752,000 201,358 n.a. n.a. 1 ,925,855

* Separate  consum ption for general aviation.
** Does not include 186,790,000 MJ consumed by Q antas Cookhouse. 
+ Includes fuel for general aviation, 
n .a . Not applicable.

As the  proposed site  is close to  e le c tr ic ity  and gas serv ices, no m ajor extensions to  the 
existing in fras tru c tu re  would be needed. D iesel and pe tro l could be transpo rted  by road 
from  Sydney and sto red  in d istribu tion  fac ilitie s  w ithin the s ite , in com pliance w ith the 
provisions of the  D angerous Goods A ct, 1975.

10.6 LANDSCAPE AND VISUAL QUALITY

This section  discusses the resu lts  of the assessm ent made of the landscape c h a ra c te r  and 
re la tiv e  visual quality  of the proposed s ite . The m ethod of assessm ent was based on th a t 
developed by the  U nited  S ta tes  D epartm ent of A gricu lture 's F o rest Service (1974) and 
m odified by the  D epartm en t of Environm ent and Planning (1981). It involves the 
iden tifica tion  of topographic units w ithin the proposed site  (as the de term inan ts  of 
landscape ch a rac te r) , and the evaluation of the ir re la tiv e  visual qualities based on 
generally  accep ted  com m unity visual p re fe ren ces  or responses. H ow ever, it is 
recognized  th a t individual response to the visual quality  of a landscape is subjective and 
in some instances may d iffe r from this generalized  assessm ent.
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The landscape c h a ra c te r  of a s ite  can be described  in te rm s of th e  landform  
(te rra in /topography), the  land cover (vegetation  type and land use), and the  w ater form 
(drainage). In expansive landscapes, p a rticu la r landscape zones can also be iden tified , 
such as a coast zone, m ountain region, or p la teau . The visual quality  of these  landscape 
fea tu res  when com pared w ith the  surrounding region can be ca teg o rized  as follows:

. d is tin c tiv e  (unusual and superior);

. com mon (ordinary and w idespread);

. m inim al (inferior).

10.6.1 Landscape features

The proposed s ite  is loca ted  in a transitional landscape zone betw een the  re la tiv e ly  f la t 
C um berland P lain  and the  footslopes th a t rise to  the  Blue M ountains P la te a u . T here is 
about a 75 m range in e levation  w ithin th e  s ite , which com prises a num ber of d iffe ren t 
landform  fea tu res . About 30% of the  s ite  is classed as being fla t and about 65% as 
having gen tly  sloping te rra in , while the  rem aining 5% is m odera te ly  s teep ly  sloping. 
A bout 90% has been c leared  and nearly  90% of th is c leared  land is cu rren tly  being used 
for ag ricu ltu ra l en te rp rises  while the rem ainder is e ith e r being used for ru ra l res iden tia l 
purposes or has been le f t  vacan t.

Only iso la ted  areas  of eucalypt woodland rem ain , principally  in sm all clum ps along roads 
and drainage lines. T here are , how ever, two re la tiv e ly  large clumps of p a rtia lly  c leared  
woodland betw een  A nton Road and The N orthern  Road and the re  is ano ther sm aller 
clump occurring  around the  village a rea  of Badgerys C reek.

T here is a fa irly  dense drainage netw ork w ithin the s ite , consisting of about 25 km of 
creeks. The flows in about 18 km of the  upstream  portions of these  creeks are  
in te rm itte n t , generally  occurring only a f te r  heavy rain . T here are also about 115 farm  
dam s s c a tte re d  throughout the  s ite , w ith a com bined w a te r a rea  of betw een  80 and 
100 ha. This gives an average density  of about 6.5 dam s per 100 ha, although th e re  is a 
lesser concen tra tion  of w ate r bodies in the  c en tra l a rea  of the s ite . In addition, th e re  is 
a sec tion  of Badgerys C reek  consisting of about 7 km th a t form s the s ite 's  eas te rn  and 
southern  boundary; th is  generally  contains perm anen t w ate r excep t for a 1 km leng th  
im m ediate ly  dow nstream  of The N orthern  Road.

10.6.2 Visual quality

Five viewing points along roads w ithin the  proposed site  as well as one viewing point on 
Lawson Road outside the  boundary w ere se lec ted  for analysis, in order to  iden tify  the 
im portan t e lem ents con tribu ting  to  the  visual landscape c h a ra c te r  of the s ite . These 
viewing poin ts, which are  p lo tted  on F igure 10.6.1, w ere analysed w ith re sp ec t to  the  
following c rite ria :

. observer positions

. dom inant d istance relationships

. form  and co n trast

. spa tia l defin ition

. landscape com position types.

The viewing points w ere se lec ted  because of some d istinc tive  fea tu re , such as high 
ground or varied  landscape com ponents, in order to  obtain a rep resen ta tiv e  sam ple of the 
s ite 's  visual e lem en ts. The visual ca tchm en ts  of these  viewing points w ere then m apped, 
as w ere the  visual ca tchm en ts  of the  various roads passing through the  s ite .

V iewpoints 1, 2 and 3 in the  w estern  portion  of the  s ite  give re la tiv e ly  expansive views of 
the  s ite  (beyond 1 km), re flec tin g  the generally  higher elevations in th is a rea . The o th e r 
tw o viewing points w ithin the  s ite , 4 and 5, have m ore contained views because of the 
re la tiv e  fla tness of these  locations and the denser p a tte rn  of nearby housing developm ent 
and sm all clum ps of vegeta tion .
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Views of the  s ite  from  outside its  boundaries are  d ifficu lt to  ob tain  because of the na tu re  
of the  surrounding te rra in  and the  d ifficu lty  of access to  high van tage points. 
V iewpoint 6 is lo ca ted  outside the eas te rn  boundary of the  s ite , about 20 m no rth  of the  
in te rsec tio n  of C uthell Road and Lawson Road. While this provides an e levated  viewing 
position, th e  only a rea  of the s ite  visible from th e re  is the  portion  approx im ately  
betw een  Badgerys C reek  Road and Badgerys C reek. Viewpoints beyond the  w estern  
boundary w ere also exam ined in order to  determ ine w hat portions of the s ite  could be 
seen from  e levated  d is tan t view points. H owever, the views obtainable from  the various 
locations show only a sm all portion of the  w estern  p a rt of the s ite , as a ridge precludes 
views to the east beyond its  skyline.

F igure 10.6.1 also shows the c lassifica tion  of the landscape fea tu re s  and th e ir visual 
quality  based on an analysis of the views from  the six viewing points and an assessm ent 
of the  proportion  of each  landscape fea tu re  w ithin the proposed s ite . The only visually 
d is tinc tive  fea tu re  w ithin the  s ite  is the  strong ridge line which extends from  Luddenham 
tow ards the sou th -east; th is fea tu re  rep resen ts  less than 2% of the  s ite  a rea . About 4% 
of the  proposed s ite  has been classified  as having a re la tiv e ly  com m on visual quality : 
th is a rea  com prises a sm all valley used for intensive ru ra l ac tiv ity  (horse ag istm en t 
farm s) in gently  sloping and undulating te rra in , w ith some s c a tte re d  tree s  and a num ber 
of dam s.

The rem ainder of the proposed site  has been divided into th ree  landscape zones which all 
have m inim al visual quality . The easte rnm ost zone com prises ru ra l res id en tia l 
developm ent on generally  f la t or gently  sloping te rra in . The cen tra l zone com prises a 
largely  c leared  a rea  which is used in p a r t for c a t t le  grazing and o th e r ag ricu ltu ra l 
a c tiv itie s  of low in tensity , while the w esternm ost zone com prises a m ixture of 
ag ricu ltu ra l uses a t a  re la tiv e ly  high ac tiv ity  density . Table 10.6.1 sum m arizes the  s ite 's  
landscape c h a ra c te r .

Table 10.6.1 Landscape character of the proposed site

Landscape fea tu re
Visual quality

Proportion  of s ite

Landform W ater form Land cover H ectares %

Ridge, 30 m elevation  
range

P artia lly  vegetated D istinctive 30 2 .0

Undulating and gently 
sloping, 15 m elevation  
range

C reeks and 
a rtif ic ia l w ater 
bodies

Intensive rural 
grazing, sparsely 
vegetated

Common 70 4 .0

F la t to gently sloping, 
20 m elevation  range

Small a rtif ic ia l 
w ater bodies

Rural residen tial and 
hobby farm ing

Minimal 410 23.0

F la t to gently sloping, 
30 m elevation  range

R elatively  large 
a rtif ic ia l w ater 
bodies

C leared  grazing land Minimal 695 39 .0

Sloping and undulating 
te rra in , 35 m elevation 
range

R elatively  large 
a rtif ic ia l w ater 
bodies

Intensive agriculture  
and rural residential

Minimal 565 32 .0

From  the  in form ation  in Table 10.6.1 and the analysis of the  landscape from the  se lec ted  
viewing points, it is apparen t th a t the  proposed site  does not con tain  large a reas  of 
sign ifican t or prom inent fea tu res  th a t can be seen from  public roads in the  a rea . The 
only re la tiv e ly  d istinctive  fea tu re  — the  ridge fea tu re  extending sou th -east from the 
village of Luddenham — would not be classed as d is tinc tive  when com pared w ith the 
ad jacen t m ountain landscape fea tu res  fu rth er to  the  w est.

This assessm ent generally  accords w ith the  broader assessm ent made by th e  D epartm en t 
of Environm ent and Planning (1984) in which the N epean R iver and th e  Lapstone 
M onocline w ere iden tified  as being regional landscape fea tu res  of d is tin c tiv e  visual
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quality  w hile large p arts  of th e  C um berland Plain w ere considered as having a common 
or m inim al visual quality .

10.6.3 Future built form

The prelim inary  m aster plan for the fu tu re  airpo rt (Figure 8.3) com prises two widely 
spaced runw ays, one 2,500 m and the o ther 4,000 m long, w ith associa ted  approach 
lighting and taxiw ays. The runways are spaced 1,660 m ap art, w ith the a rea  betw een 
reserved  for passenger te rm inal developm ent, car parks and airpo rt apron a reas. A 
lim ited  num ber of s ite s  would be available for com m ercial developm ent such as hotels 
and o ther a irp o rt re la te d  serv ices. S epara te  areas for freigh t handling, a irc ra f t 
m ain tenance and general av iation  would be provided outside the a rea  betw een the two 
runw ays. The m aster plan also incorpora tes areas for additional fac ilitie s  loca ted  around 
the p e rim e te r of the s ite , including navigational aids, contro l tow er, fire s ta tions and 
fuel sto rage  and d istribu tion  fac ilities .

Most s tru c tu re s  would have a re la tiv e ly  low profile to  avoid crea ting  height obstacles in 
th e  operational airspace around the  runw ays. The ta lle s t s tru c tu re  would be the  contro l 
tow er.

10.6.4 Assessm ent of im pacts and safeguards

If the  p resen t land use and m anagem ent p rac tices  w ere continued during the acquisition 
phase and up to  the  tim e of a irpo rt construction , the s ite  could be m aintained in its 
cu rren t condition. If, how ever, these w ere discontinued, then  p arts  of the site  m ight 
becom e tem porarily  dow ngraded until construction  began.

D uring the  construction  phase, m ost of the s ite  would be c leared  of vegeta tion  and of 
existing s tru c tu re s , and earthw orks would level much of the high ground. To minim ize 
th e  visual e ffe c ts  of s ite  clearing  and developm ent during the construction  phase, the 
following m easures would be adopted:

. w herever possible a screen  of vegeta tion  would be provided or m aintained around 
those p a rts  of the  s ite  p erim ete r from which m ajor s ite  clearing  and construction  
would be visible to  the public;

. reh ab ilita tio n  and landscaping of d isturbed areas would be undertaken w ithin the 
fram ew ork of the construction  schedule.

The s ite 's  landscape and visual ch a ra c te r  would be irreversib ly  a lte red  by airport 
construction , as it would be transfo rm ed  from its  p resen t varied  form to one which had 
m arked linear and block built form s surrounded by ru ra l landscapes on all sides. These 
form s would dom inate the  landscape when viewed from the  air, but would be made 
aes th e tic a lly  accep tab le  when viewed from ground level by carefu l design and extensive 
landscaping and tre e  planting around m ajor buildings and car parks.
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CHAPTER 11

The Biological Environment and 
Effects of the Proposal

Introduction

This chap ter describes the flo ra  and fauna a t the  proposed site , assesses the im pact of 
site  acquisition and a irpo rt developm ent, and outlines environm ental safeguards and 
m onitoring proposals.

11.1 FLORA

The proposed airport s ite  a t Badgerys C reek consists largely  of c leared  ag ricu ltu ra l land 
and areas of ru ra l residen tia l developm ent, w ith only sm all sc a tte re d  stands of 
vegeta tion  in which native species are common. The flora on the s ite  was assessed in 
order to:

. p repare  a vegeta tion  map;

. iden tify  the plant com m unities present;

. nom inate which, if any, of the  species or com m unities could be considered ra re  or 
endangered;

. assess the im pact on the native  flo ra  of the a rea  of the  proposed acquisition and of 
a irpo rt developm ent;

. ind icate  appropria te  m easures to  safeguard  the  flora or to  m itig a te  the im pact;

. de term ine w hether any fu rther studies or m onitoring program m es w ere necessary .

A fte r inspection of aeria l photographs, the  main areas of na tive  vegeta tion  w ere 
iden tified  and mapped. Site visits w ere conducted, and those areas iden tified  on the 
aeria l photographs as supporting stands of native  vegeta tion  w ere assessed. At each 
location , the  vegeta tion  was classified  according to  the dom inant species p resen t; a list 
of all p lan ts found was then com piled. R em nant strips of native  v egeta tion  along 
roadsides throughout the  a rea  w ere also exam ined.

Species w ere iden tified  on site  by re fe ren ce  to  Beadle e t al. (1982) and, w here this 
proved im possible or uncerta in , specim ens of p lan ts w ere co llec ted  for iden tifica tion  in
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the  labo ra to ry  or by th e  N ational H erbarium  of New South Wales. Specim ens of species 
regarded  as ra re  or endangered w ere co llec ted  for v erifica tion  by the  H erbarium . The 
conservation  s ta tu s  of species was determ ined  by re fe ren c e  to  Leigh e t al. (1981) and 
Benson (1980), and to  the s ta f f  of the  H erbarium .

11.1.1 Description o f existing flora on the proposed site

The rem nan t stands of native  vegeta tion  occupy less than  10% of the s ite  a rea  
(Figure 11.1.1), and are m oderately  to  heavily  disturbed. The la rg est single stand , of 
about 50 ha, is loca ted  beside Anton Road. A s trip  of v egeta tion  lines the  channel of 
Badgerys C reek , which sk irts  the  s ite  on its  w estern  and southern  edges, and this a rea  of 
about 30 ha contains a num ber of native  p lan ts.

V egetation types

Two vegeta tion  types w ere recognized w ithin the  proposed s ite  on the  basis of aeria l 
photography and inspection. The d istribu tion  of the types is shown in F igure 11.1.1 and a 
com prehensive species list for both  types is provided in Appendix D.

. Type 1 (remnant grey box—red gum woodland): Some rem nan ts of na tive  v eg e ta 
tion on the  s ite  occur in woodland form  (i.e. w ith a canopy of trees), ind icating  
e ith e r th a t the a rea  has never been cleared  or, m ore usually, th a t it was c leared  a t 
som e tim e in the  past and th e re  has been some regrow th. These rem nan t woodland 
areas are  dom inated by Eucalyptus m oluccana (grey box) and E. te re tic o rn is  (forest 
red  gum). O ther occasionally  occurring tre e  species include E. am plifo lia (cabbage 
gum), E. eugenioides (th in-leaved stringybark) and Angophora floribunda 
(roughbarked apple) along Badgerys C reek , and the  ironbarks, E. c reb ra  and 
E. fib rosa , on the  higher ground. Bosisto's box (E. bosistoana) also occurs here 
(D. Benson, N ational H erbarium  of New South Wales, pers. com.).

These woodland rem nants fall w ithin map unit 10C (E. m oluccana—E. te re tic o rn is  
woodland) of Benson (1980). The only substan tia l occurrences in the  survey a rea  
have been m apped and are shown in F igure 11.1.1.

Except along Badgerys C reek, the  understo rey  is usually dom inated by B ursaria 
spinosa (native blackthorn) and D illwynia jun iperina. Badgerys C reek  supports a 
re la tiv e ly  dense understo rey  dom inated by M elaleuca styphelioides (prickly-leaved 
te a tre e )  and C asuarina glauca (swamp oak).

A groundcover of forbs and grasses occurs throughout the  areas supporting some 
native p lants. In troduced p lan ts are abundant.

. Type 2 (cleared areas: shrubland and grasslands): On m ost of the s ite  th e  tre e
canopy has been rem oved, although sc a tte re d  individuals or c lusters  of the  tre e  
species m entioned in Type 1 rem ain . For the most p a rt, the c leared  areas contain  
in troduced  species but occasional sm all native  p lan ts can be found, especially  in 
ungrazed areas such as along the  m argins of roads. N ative species occurring  in 
these  cleared  areas include B ursaria spinosa (native b lackthorn), D illw ynia 
jun iperina , and one population of the  ra re  pea-flow ered  shrub, P u lten aea  p arv iflo ra .

Significance of the vegetation types

None of the areas exam ined on or near the  proposed a irpo rt s ite  could be described  as an 
au then tic  rem nant of the  n a tu ra l p lant cover for this area , and consequently  its  flo ristic  
value is considered to be low. The Eucalyptus m oluccana—E. te re tic o rn is  woodland is 
widely d istribu ted  in the  Cum berland Basin, and sam ples are conserved in reserves  such 
as the  proposed Kemps C reek  N ature R eserve.

The v egeta tion  along the  channel of Badgerys C reek helps to reg u la te  w a te r quality , by 
inhibiting the  m ovem ent of solids and by utiliz ing  n u trien ts .
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Plant species present

A to ta l of seventy-one na tive  species w ere recorded , and these are  lis ted  in Appendix D. 

Significance and conservation status of the plant species

Only one p lan t species in the a rea  is of sign ificant conservation value. This is P u lten aea  
p a rv iflo ra , of the p ea  fam ily , F abaceae , an e re c t shrub growing to  1 m high, w ith sm all 
leaves and flow ers. About th irty  p lan ts w ere noted, occurring near the  middle of the  s ite  
in a sm all strip  each side of Longleys Road betw een F erndale  Road and Taylors Road. 
No o thers  w ere found w ithin the s ite  or local environs, and although some may occur on 
nearby farm land it is unlikely.

Leigh e t al. (1981) classify  P . parv iflo ra  as 3V, 'a ra re  species in sm all populations but 
occurring  over a wide a rea . O ften  re s tr ic te d  to  specific  h ab ita ts . V ulnerable; not 
p resen tly  endangered but a t risk over a long period or if land use p a tte rn s  are  in troduced  
which would be dele terious to  the species'.

Perceived trends in the absence of airport development

C urren t land use in th e  a rea  is inim ical to  the  long-term  survival of na tiv e  vegeta tion ; 
ex isting  stands have been g rea tly  m odified by fire , clearing , grazing, cu ltiva tion  and 
weed in festa tio n , resu lting  in the  loss of many p lan t species. This process can be 
expec ted  to  continue.

11.1.2 Assessm ent of e ffe c ts  and safeguards

This assessm ent of e ffe c ts  is confined to  the  e ffe c ts  of the proposed acquisition  and of 
fu tu re  a irpo rt developm ent a t the s ite . A ssessm ent of associa ted  e ffe c ts  arising from 
induced developm ent or from  the  location  of new road or ra il access rou tes would requ ire  
fu rth e r investigation  once the locations for these fac ilitie s  w ere determ ined .

No adverse e ffe c ts  on th e  flo ra  are  envisaged specifically  as a resu lt of land acquisition , 
but th e  small population of P u lten aea  parv iflo ra  along Longleys Road would rem ain  
vulnerable. H owever, a irp o rt construction  would resu lt in the clearing  of m ost, if not 
all, of th e  existing stands of native  p lan ts on the  proposed site , and would thus destroy  
the only com m unity of P . parv iflo ra  in the  area . O ff-s ite  c lea ran ce  would no t be 
undertaken  unless it was necessary  for a irc ra f t sa fe ty  in order to  m aintain  flight 
c learance  levels. With the  exception  of P . p arv iflo ra , the rem oval of veg e ta tio n  cover 
on the s ite  could not be considered a significant loss to the flo ra  of the  region. 
N everthe less, even sm all stands of na tive  p lan ts can con tribu te  to  the  flo ristic  c h a ra c te r  
of an a rea  and may be im portan t com ponents of the h ab ita t of o ther organism s such as 
birds and in v e rteb ra te s  (Key 1978).

The creek-fring ing  p lan ts , which have some value in helping to  reg u la te  w ater quality , 
would be th rea ten ed  if earth-m oving ac tiv itie s  during construction  w ere to  cause 
s ilta tio n  of Badgerys C reek . Sim ilarly, during airpo rt operation , any rapid d ischarge of 
s to rm w ater from  u nvegeta ted  su rfaces (which m ight be con tam ina ted  w ith  solids, 
hydrocarbons, and so on) could cause risks of erosion and pollution to Badgerys C reek , 
w ith consequent dam age to the v eg eta tion . H owever, it is expec ted  th a t the proposed 
drainage schem e (Section 10.2) would discharge w ater along Badgerys C reek  a t flow 
ra te s  sim ilar to  those a t p resen t experienced , and th a t the safeguards envisaged in the 
drainage schem e would p reven t s ilta tion , erosion or pollution of the creek .

To some ex ten t, the flo ristic  com position of the s ite  could be re s to red  by landscape 
p lantings. P lan ts  used would be chosen from  the species list (Appendix D), or from  o ther 
species known to  occur in sim ilar vegeta tion  types in the d is tr ic t.
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In th e  long te rm , the  p reservation  of P. parv iflo ra  would requ ire  its  inclusion in adequate  
num bers w ithin reserves. H owever, p reservation  of the p lan ts on the  s ite  would also be 
a tte m p te d , and would requ ire  the  following steps:

. Some years prior to  airport construction , a regu lar co llection  of seeds from the 
population would be s ta r te d , in order to  serve as possible propagules in case the 
existing p lan ts die; they  would be deposited w ith the N ational H erbarium  of New 
South Wales.

. Im m ediately  prior to  construction , the  existing p lants would be rem oved in ta c t to a 
p lace w here h o rticu ltu ra l care  could be provided until they  could be rep lan ted  on 
site . Sufficien t soil (possibly 1-2 m J per plant) would be taken w ith them  to p reven t 
root dam age during m ovem ent and to  sustain the ir grow th indefin itely .

. When the p lan ts w ere eventually  rep laced  on the  s ite , it would be in a location 
affording them  p ro tec tio n  from vehicular tra ff ic  and human in te rfe ren ce .

M easures would be taken  during a irpo rt construction  and operation  to  p ro te c t the 
vegeta tion  lining Badgerys C reek. These m easures are  discussed in Section 10.2.

11.2 FAUNA

This section  describes the resu lts  of the  de ta iled  faunal survey of the  proposed airport 
s ite  and its  environs a t Badgerys C reek. This investigation  was carried  out in order to 
estab lish  the d istribu tion , s ta tu s  and h ab ita t p references  of any te rre s tr ia l  v e rte b ra te s  
located ; to determ ine w hether any ra re  or endangered species w ere p resen t; and to  
es tim a te  the  ecological value of each w ildlife h ab ita t.

The survey a rea  (Figure 11.2.1) was divided into several h ab ita ts  and each was sam pled 
for fauna. M ethods of location  included general observation, iden tifica tion  of tracks, 
spotlighting tran sec ts , and analysis of frog calls. It was d ifficu lt to get access to  much 
of the c leared  land, and sam pling was not as in tense th e re  as in areas containing native 
tree s  or bodies of w ater.

D uring the  survey of the  s ite , it becam e apparent th a t dams provided an im portan t 
h ab ita t for avifauna. Consequently, the dams outside the survey a rea  as well as those 
inside w ere inspected , the  fauna using them  was docum ented, and an assessm ent was 
made of the h ab ita t of each one.

The inventory  of fauna lo ca ted  was supplem ented by published and unpublished 
observations m ade w ithin and near the  survey area . R ecords of fauna w ithin the  general 
Badgerys C reek  region cam e from th e  A ustralian  Museum, and from Zacuba P ty  Ltd 
(1983) and Mulgoa Q uarries P ty  L td (1982 and 1983).

11.2.1 Description of the proposed site

Sixty per cen t of the  vegeta tion  in the region is cu ltiva ted  vegeta tion  com prising 
te m p e ra te  pastu re , vegetab les, orchards, e tc ., while 40% is discontinuous native 
vegeta tion  (Laut e t al. 1981). The proposed airpo rt s ite  has been largely  c leared  for 
farm ing and p astu re , and contains only sc a tte re d  rem nants of the original n a tu ra l 
v egeta tion  associated  w ith W ianam atta Shale, in the form prim arily  of woodland of grey 
box (Eucalyptus m oluccana) and fo rest red gum (E. te re tic o rn is ).

Along Badgerys C reek  th e re  is still a thin s trip  of native  vegeta tion , consisting of an 
open fo rest of broadleaved ironbark (E, fibrosa) and grey box, w ith some swamp oak 
(C asuarina g lauca); how ever, it contains a high proportion of in troduced weeds such as
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b lackberry  and w andering jew . This rem nant vegeta tion  is described  in de ta il in 
Section 11.1.

Description of w ildlife habitats

For the  purpose of the faunal survey, the  following ca teg o ries  of h ab ita t w ithin the 
survey a rea  w ere used:

. Creek: The creek  h ab ita t consists of the s tream  bed of Badgerys C reek  and the
surrounding v egeta tion , which is a m ixture of eucalypt and casuarina w ith an 
understo rey  of saplings, shrubs, grasses and weeds. In many p laces it has been 
cleared  for stock  w atering  points, and generally  the  h ab ita t could be classed as 
m odera tely  disturbed. The w ater w ithin th e  creek  is eu trophic in many places, and 
the  s tream  bed is l i t te re d  w ith rubbish such as car bodies and industria l w aste. 
T here was no w ater flow apparent a t the  tim e of sampling.

. Woodland: T here are  several rem nants of the  original tim ber cover: these  occur
as sm all clumps of tree s  or sc a tte re d  shade tree s  w ithin paddocks, and as strip s of 
tre e s  along roads and fences. All are d isturbed and, because of grazing by stock, 
th e re  is li t t le  middle and low er sto rey  vegeta tion  except for w a ttle s  and grass. Both 
creek  and woodland h ab ita ts  are classed as vegeta tion  type 1 in Section 11.1.

. Paddock: The m ajor h ab ita t is c leared  ag ricu ltu ra l and grazing land, supporting
m arket and flow er gardens, orchards and poultry  farm s, as well as sm all farm s 
raising  c a ttle , horses, donkeys, goats and sheep. T here is also som e resid en tia l 
developm ent. The paddock h ab ita t is classed as vegeta tion  type 2 in Section 11.1.

. Dam: The survey a rea  contains a re la tiv e ly  large num ber of farm  dam s; m ost are
long estab lished  and support a dense cover of shoreline vegeta tion  such as reeds and 
rushes. The dam s surveyed outside the proposed s ite  are lo ca ted  m ainly on 
p roperties  north of E lizabeth  D rive owned by CSIRO and the  U niversity  of Sydney, 
and are sim ilar in appearance to  those w ithin the  survey area .

Faunal assemblage

W ithin the survey area , one na tive  and seven in troduced  m am m al species w ere loca ted , 
as well as six ty-one bird, two am phibians and four rep tile  species (Appendices E, F and 
G). The na tiv e  m am m al loca ted  — the  common brushtail possum — is a species well 
adap ted  to  the  urban environm ent. Two o ther na tive  m am m als are known from the  
region (common ring ta il possum and sugar glider) but w ere not loca ted . Two in troduced  
roden ts (house mouse and black ra t) would also be expected .

The low d iversity  of species w ithin the  survey a rea  re f le c ts  its  d isturbed  n a tu re . In 
nearby Mulgoa Valley, seven ty-tw o bird species have been recorded , while a t Wilton 
n inety-six  bird species w ere loca ted  (Section 16.2). The p resence of only the  one na tiv e  
m am m al and the seven in troduced  species also ind icates  the  low n a tu ra l p roductiv ity  of 
th e  Badgerys C reek  site .

The h erpeto fauna  known from  the  survey a rea  consists m ainly of species well adap ted  to 
urban surroundings. Cogger (1962) points out th a t the  garden skink (Lam propholis 
gu ichenoti) 'has been able to co-exist w ith man even in densely populated  areas'. 
A lthough two snake species (eastern  brown and carp e t python) w ere recorded  from the 
s ite , they  would be ra re  th e re . H owever, a lace  m onitor was observed near a farm  
w here th e re  w ere several large dogs, thus ind icating  th a t la rg e r rep tile s  can exist in the  
area .

A re la tiv e ly  la rge  population (41%) of the avifauna com prised birds associa ted  w ith 
w ate r (Appendix F). This proportion is higher than usual, and ind icates  the  im portance of 
th e  w et a reas w ithin th e  survey site . O ther bird species lo ca ted  consisted  of avifauna
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associa ted  w ith grassland (Richard's p ip it, brown skylark, golden-headed c is tico la  and 
l i t t le  grassbird), tim ber (jacky w in ter and rufous w histler), and urban environm ents 
(A ustralian m agpie, m agpie-lark  and common starling). Several sm all fo liage birds 
(thornbills and wrens) w ere lo ca ted  w ithin areas containing dense m iddle and low er 
sto rey  vegeta tion . Only one honeyea ter, a li t t le  w attleb ird , was located ; th e  p aucity  of 
th is bird group was probably a resu lt of the  low density  of flow ering shrubs and the  fa c t 
th a t the tree s  w ere not in flow er a t the  tim e of the survey.

Of the  faunal species th a t could be expected  in the survey area , many w ere not loca ted . 
N earby Mulgoa Valley has h ab ita t sim ilar to  Badgerys C reek (shale vegetation) and it 
contains a t least th irty -e ig h t species of rep tile  and a higher num ber of birds and 
m am m als.

Status

The m ajority  of anim als loca ted  within the  survey a rea  are classed as com mon or 
abundant. The one native  m am m al loca ted  is regarded  as com mon throughout A ustralia  
(Strahan 1983), while all the  species of am phibians and rep tiles  are  widely d istribu ted  
throughout eas te rn  A ustralia .

All bird species loca ted  are  classed as e ith er m oderately  common, com mon, or abundant 
in A ustralia  (Appendix F), although one, the  in troduced m allard , is regarded  as 
uncom m on in New South Wales. Within the County of C um berland, some of the bird 
species lo ca ted  in the study a rea  are considered to be uncom mon or scarce , (Hindwood 
and McGill 1958). These are the  d a rte r , royal spoonbill, rufous night heron, m allard, 
black-w inged s til t ,  galah and crested  pigeon. H owever, none of these  species is 
th rea ten ed  and sightings are  o ften  rep o rted  w ithin the  region during the  Sydney D is tric t 
Bird Count by the  NSW Field O rnithologists Club.

The golden-headed c istico la  has been classed as endangered in the Sydney region by 
Taylor (1984), and it has been suggested th a t the  destruc tion  of swamp vegeta tion  is 
reducing its  num bers in se ttle d  areas (R eader's D igest 1976). D espite th is, it is regularly  
sigh ted  throughout th e  County of C um berland and is com monly found breeding w ithin 
sm all areas of grassland in urban situa tions. At p resen t, th e re  is l i t t le  evidence to  class 
this bird as endangered in th e  Sydney Region, and in any case it is classed as abundant in 
New South Wales and A ustralia .

Habitat preferences

Although th e re  w ere only slight d ifferences in the faunal d iversities  of the four h ab ita ts  
sam pled, the  creek  h ab ita t contained  the h ighest num ber of native  species: tw en ty -th ree  
bird species w ere lo ca ted  in the  creek  h ab ita t, while n ineteen  w ere found in the  dam 
h ab ita t, n ine teen  in the woodland and seven teen  in the paddock h ab ita t. The wide 
v arie ty  of niches in the  creek  h ab ita t would encourage a high d iversity  of species.

If the  num bers of bird species loca ted  in the  dam s both inside and outside the  survey a rea  
are  com bined, then this h ab ita t is by far the most im portan t, w ith th ir ty - th re e  species. 
T here is a higher bird d iversity  associated  w ith those dams outside the survey a rea  than 
w ith those inside.

Ecological value

Many p a ram eters  are used to assess the ecological value of an area . H owever, those 
m ost im portan t in te rm s of u tiliza tio n  by w ildlife are based upon w hether an area:

. has a high d iversity  of faunal species 

. is used by ra re  or endangered species 

. has p o ten tia l h ab ita t for scarce  or im portan t fauna.
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BADGERYS CREEK

The survey a rea  a t Badgerys C reek does not m eet any of these  c r ite r ia . There is a 
re la tiv e ly  low faunal d iversity , no ra re  or endangered species are  p resen t, and th e re  is 
l i t t le  h ab ita t w ith po ten tia l for supporting scarce  or im portan t species. It can be 
concluded th a t the  proposed airport s ite  a t Badgerys C reek is of low ecological value.

11.2.2 Assessment of e ffec ts  and safeguards

This assessm ent has been confined to assessing the im pact of acquisition and airport 
developm ent on faunal h ab ita ts  within the site . A ssessm ent of associated  e ffe c ts  arising 
from clearance  requ irem en ts  for in fra s tru c tu re  corridors (for exam ple for new road and 
ra il access rou tes and power transm ission lines) could not be undertaken  until such tim e 
as th e  locations of these  fac ilitie s  w ere determ ined.

While acquisition of the  proposed site  would have no fo reseeab le  e ffe c t on the fauna 
th e re  would be some im pacts from airport developm ent, as construction  would involve 
clearing  a large a rea  of the  s ite . Most of the vegeta tion  is in troduced grassland, but 
th e re  is a sm all am ount of native vegeta tion , particu la rly  along the creek  itse lf , and if 
all this w ere c leared  the  h ab ita t loss could a ffe c t many w ildlife species.

Many anim als displaced during developm ent would probably not be successful in 
colonizing unfam iliar te rr ito rie s . This would apply particu la rly  to anim als dependent 
upon a specific  h ab ita t or a rea  (Ewer 1968; Tyndale-Biscoe and Calaby 1975). H owever, 
w ithin the  Badgerys C reek  site  many of the w ildlife species (including carrion  feeders 
such as the  m agpie, A ustralian  raven and some of the  w aterbirds) are  not dependent upon 
specific  hab ita ts  and can be classed as 'cosm opolitan ', i.e . species capable of u tiliz ing  
many h ab ita ts  and/or areas. Such species are nom adic and u tilize  favourable h ab ita ts  
opportunistically . Thus th e ir d isplacem ent should not cause as much im pact as the 
d isplacem ent of species of m ore re s tr ic te d  h ab ita t.

As no anim al or bird species located  on the s ite  can be regarded  as uncommon or scarce , 
a irpo rt construction  would have li t t le  im pact upon the  overall s ta tu s  of the w ildlife of 
the  region. M oreover, since most of the  Badgerys C reek a rea  consists of c leared  land 
which does not support a high diversity  of species, the  vegeta tion  loss would not have any 
g rea t im pact. Sim ilarly, the  loss of the dams from the s ite  would not no ticeab ly  a ffe c t 
the  fauna; th e re  was in fac t a higher d iversity  of species found on dams outside the  site  
than on dam s inside.

The vegeta tion  and w ildlife h ab ita ts  along Badgerys C reek could be a ffe c te d  by p o ten tia l 
changes to its  hydrology through airport developm ent and th e re  would be an increased  
risk of w ater pollution. It should be pointed out, how ever, th a t this creek  is already 
pollu ted . Any m ajor changes in w ater flow and quality  might have some o ff-s ite  e ffe c ts  
upon South C reek, which, like Badgerys C reek, is fringed by a s trip  of m oderately  
d isturbed native  vegeta tion . H owever, it too, contains pollu ted  w aters.

During airpo rt operation, some species would recolonize the area . These would include 
birds adapted  to urban conditions such as the  in troduced common starling , common 
mynah and spo tted  tu rtle -dove , and native  birds such as the masked plover, R ichard 's 
p ip it, b lack -faced  cuckoo-shrike and brown thornbill. Van T ets (1969) listed  seventy-one 
bird species loca ted  a t K ingsford-Sm ith A irport, and it could be assum ed th a t a 
proportion of these  would be found a t a fu tu re airport a t Badgerys C reek. T here is the 
possibility  th a t collisions betw een a irc ra f t and avifauna could occur in the  v icin ity  of the 
a irp o rt, and m ight involve species such as rap to rs  th a t have conservation value.

Am eliorative measures

L ittle  could be done during the construction  phase to reduce the  im pact of h ab ita t loss. 
H owever, d isturbance to fauna would be m inim ized by lim iting the am ount of clearing  to 
th a t required  for each stage  of construction . O ff-s ite  c learance would not be undertaken  
unless it was necessary  for a irc ra f t sa fe ty  in order to m ain tain  flight c learance  levels.
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The a rea  of native vegeta tion  th a t fringes Badgerys C reek  contains a re la tiv e ly  high 
d iversity  of anim als and also ac ts  as a corridor for w ildlife moving betw een  areas of 
p re fe rred  h ab ita t: th e  D epartm en t would ensure, as far as possible, th a t this fringing 
v egeta tion  along the  creek  would be preserved .

Landscaping would be designed to m inim ize the a ttra c tio n  to those birds th a t m ight be a 
hazard  to a irc ra f t. H owever, sm all birds such as honeyeaters m ight be expected  to 
recolonize some of the  native shrubs th a t would be p lan ted  on the  s ite . The p resence of 
such bird species is unlikely to  seriously a ffe c t air tra ff ic . The D epartm en t of A viation 
would undertake a deta iled  and continuing assessm ent of the likelihood of b ird /a irc ra f t 
collision once the a irpo rt becam e operational and would im plem ent w hatever m easures 
m ight be needed to  m inim ize the  hazards of bird strikes. The risk of acc iden ts  arising if 
herb ivores s trayed  onto runways or taxiw ays should be slight, as the  s ite  would be fenced 
a t the  com m encem ent of construction  w ith a 2 m chain mesh fence.

D isruption of w ate r flows and the risk of w ater pollution would be kept as low as possible 
through a w ater m anagem ent policy described in Section 10.2. Baseline w ater-flow  ra te s  
along Badgerys C reek  would be m easured prior to  airpo rt construction  and these  ra te s  
used as a basis for w ater re lease  during airpo rt operation. R e ten tion  of w atercourse  
v egeta tion  and some degree of w ater ponding would continue in the  long te rm . S ilta tion  
of w atercourses should not occur over the  long te rm  given the im plem entation  of the  soil 
conservation  m easures described in Section 10.1.

344



PARTC
T U T

PROPOSAL
AT

WILTON



WILTON

CHAPTER 12

Introduction to the Assessment of the 
Proposed Airport Site at Wilton

12.1 ASSESSMENT PROCESS

Follow ing com pletion of the short-listing  phase of the program m e described in P a r t A of 
th is D ra ft E nvironm ental Im pact S ta tem en t, Wilton was confirm ed as one of the two 
sh o rt-lis ted  s ite s  to  be se lec ted  for m ore deta iled  evaluation. This work involved the 
following steps:

. the  assum ptions for the  w orst case used in the short-listing  phase (C hapter 4) w ere 
review ed;

. additional runway o rien ta tions w ere investigated  w ithin the broad a rea  in which the 
notional W ilton site  was s itu a ted , and a specific  s ite  boundary was defined;

. a prelim inary  a irp o rt m aster plan was p repared , taking in to  account the 
requ irem en ts  for a irpo rt fac ilitie s  and airspace;

. a d e ta iled  environm ental assessm ent was then  undertaken  in accordance w ith the 
D ra ft Environm ental Im pact S ta tem en t guidelines (Appendix A).

12.2 LOCATION OF THE PROPOSED WILTON SITE AND ITS ENVIRONS

The proposed a irp o rt s ite  (Figure 12.1) is loca ted  in the  Wollondilly local governm ent 
a rea  which is s itu a ted  on the W oronora P la te a u  south of Cam pbelltow n, about 81 km 
south-w est of Sydney. The Shire of Wollondilly com prises about 2454 km 2 of re la tiv e ly  
rugged fo rested  land of which about 75% is designated M etropolitan  W ater Sew erage and 
D rainage Board p ro te c te d  ca tchm en t a reas. It includes the  villages and tow ns of 
S ilverdale, Y anderra, The Oaks, P ic ton , T hirlm ere , Tahm oor, Douglas P ark  and Appin, 
and s c a tte re d  ru ra l holdings around them . The ad jacen t local governm ent a reas include 
C am den, Liverpool, W ingecarribee, C am pbelltow n and Wollongong.

The proposed s ite  is lo ca ted  south of the village of Wilton on the  W oronora p la teau  a t an 
average e levation  of about 310 m above sea level. The p la teau  is incised by the drainage 
system s of num erous rivers including the  Cordeaux R iver and W allandoola C reek , which 
are  s itu a ted  to the w est and east respective ly  of the  proposed s ite . About 6 km to  the 
south of the proposed site  the elevation  of the p la teau  is about 400 m, sloping downwards 
tow ards Wilton and dropping in e levation  to  about 200 m around the township. The
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p la teau  is re la tiv e ly  fla t in the  e a s t—w est d irec tion  although it does rises to  about 
450 m to  the east near D arkes F o rest. West of the proposed site  the  p la teau  does not 
rise substan tia lly  until beyond Bargo.

About 86% of the  proposed s ite  is s itu a ted  within the  M etropolitan  W ater C atchm en t and 
is con tro lled  by th e  M etropolitan  W ater Sew erage and D rainage Board. The o ther 14% 
drains d irec tly  into Allens C reek, which eventually  flows in to  the  N epean R iver ju s t 
upstream  of Douglas Park  (Figure 12.1). The 1981 Census es tim ated  a residen t 
population for the  Shire of Wollondilly of 19,830, giving an overall population density  of
8.1 persons per square k ilom etre . H owever, m ost of this population is co n cen tra ted  in 
sm all village areas and townships or is sc a tte re d  among dispersed ru ra l areas.

The m ajor portion  of the  proposed site  has been designated as M etropolitan  C atchm en t 
since about 1880. A num ber of land gran ts w ere issued around the  p e rim e te r of the  
proposed site  but w ere subsequently acquired by th e  M etropolitan  W ater Sew erage and 
D rainage Board. Some of the  gran ts w ere used for ag ricu ltu ra l a c tiv itie s  but have since 
been abandoned and are cu rren tly  m anaged as p a rt of the  M etropolitan  C atchm en t.

The proposed s ite  contains an abandoned a irs trip , about 1500 m long, in approxim ately  
the  sam e position and o rien ta tion  as the long runway which form s p a rt of the  proposed 
a irp o rt m aster plan. This s trip  was built about 1940 as p a rt of a series of figh ter 
a irs trip s  built during th a t tim e. The a irs trip  has recen tly  been used by th e  D epartm en t 
of Main Roads as a te stin g  a rea  to  assess the perfo rm ance of d iffe ren t vehicle 
braking/slow  down su rfaces.

P a r t of the  Sydney South to D apto 330 kV s tee l tow er transm ission line crosses the 
eas te rn  section  of the  proposed site  in a no rth /sou th  d irec tion . About 2 km of line is 
w ithin the proposed s ite  a rea . In addition, about 2.5 km of wooden pole line is w ithin the 
proposed site .

The m ost d irec t road access to the proposed s ite  from the  c ity  is via the South-W estern 
F reew ay (F5) from  Liverpool, exiting a t the  P ic ton—Wollongong in terchange.

T here is no d irec t ra il access to the  proposed s ite  a t p resen t although the  Maldon— 
D om barton—P ort Kem bla railw ay line, which passes along the  w estern  boundary of the  
s ite , is under construction  and could be duplicated  in order to  provide d irec t access to 
the proposed site .

Mount K eira Road, the  m ain road to Wollongong, passes through th e  cen tra l portion  of 
the  proposed site  for a d istance of about 4 km. T here are  no o ther public roads w ithin 
the  s ite , although th e re  are  about 10 km of access tracks  used by th e  M etropolitan  W ater 
Sew erage and D rainage Board personnel for patro lling  and m anaging the  M etropolitan  
C atchm en t A rea. Some of those tracks  are also used to provide access to  the 
transm ission lines which trav e rse  the  site .

The proposed a irpo rt s ite  is surrounded on all sides, excep t for a sm all section  of the 
no rthern  boundary, by the designated M etropolitan  C atchm en t area . The a rea  
im m ediately  to  the  no rth  is used for ru ra l purposes and the village of Wilton is loca ted  
about 5 km north  of the  proposed site .

12.3 RECENT BUSHFIRE

B etw een 2 and 6 M arch 1985, about 180 k m 2 of bushland and ru ra l farm ing land around 
the  proposed airpo rt s ite  w ere burn t. The bushfire s ta r te d  in th e  v ic in ity  of P heasan ts 
N est, and the in itia l fire -run  spread eastw ard  from the  fire  source; back-burning was 
carried  out from southern  and easte rn  areas of th e  burnt out bushland. The fire  spread 
eastw ard  as far as the  C a ta ra c t Dam and southw ard as far as the  Avon and C ordeaux 
Dams (Figure 12.2).
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The in ten sity  of th e  fire across the proposed a irpo rt s ite  varied; the  canopy did not 
ign ite  but in some areas leaves in the canopies of tree s  20-30 m ta ll w ere desicca ted  and 
killed. On the  o ther hand, in some places foliage less than  5 m from the  ground survived, 
while p a tches of the s ite , p a rticu la rly  in the  south, did not burn a t all.

This fire  is not expected  to  produce any significant im pact on the  flo ra  in the  long te rm . 
The plant com m unities would have been subjected  to sim ilar fires regu larly  for many 
thousands of years and th e ir  com ponent species have evolved fea tu res  th a t p rom ote the  
survival of the  species a f te r  fire. Some p lan ts reg en e ra te  from underground sto rage 
organs or, in the  case of some tree s  and large shrubs, from dorm ant buds p ro tec ted  
b enea th  th ick  bark. Some o ther p lan ts p ro te c t th e ir seeds in f ire -re s is tan t woody 
capsules or produce h ard -coated  seeds th a t can survive in the  ground for many years 
un til s tim u la ted  by fire  to germ inate . C erta in  o ther species survive by colonizing 
sh e lte red  h ab ita ts  am ongst rocks or in gorges.

The e ffe c ts  of the fire on fauna are likely to be more sign ifican t, a t least in the short 
te rm . H owever, the  M etropolitan  W ater Sew erage and D rainage Board has had a policy 
of low in tensity  burning in the ca tchm en t for many years and fauna appear to have 
adjusted  well to  th is p ra c tic e . It is expected  th a t many of the  fauna displaced by this 
m ost rece n t fire  will reco lon ize the a rea  a f te r  p o s t-fire  reg enera tion  of flora.

12.4 STRUCTURE OF THE REPORT ON THE ENVIRONMENTAL ASSESSMENT OF 
THE WILTON SITE

The assessm ent of the Wilton site  is contained in P a rt C of this docum ent, com prising 
C hap ters  12-16. These chap ters describe the acquisition proposal as it re la te s  to  the  
Wilton site , and the environm ental e ffe c ts  likely to arise  from possible fu tu re  
developm ent of a second Sydney a irpo rt a t th a t s ite . P a r t C is s tru c tu red  as follows:

. Chapter 12: This in troducto ry  chap ter provides the con tex t for the  subsequent
discussion of the s ite  assessm ent, and briefly  describes the  regional location  of the  
proposed s ite  a t Wilton.

. Chapter 13: In this chap ter, the  proposed site  a rea  is described, the  assum ptions
re la tin g  to  the  w orst case are review ed, and the  p relim inary  m aster plan for possible 
fu tu re  airpo rt developm ent based on this w orst case is sum m arized.

. Chapter 14: This chap ter, which is concerned w ith the socio-econom ic 
environm ent and th e  likely e ffe c ts  of the  proposal, contains the  following principal 
sections:

Section 14.1 — a discussion of s ite  acquisition procedures;

Section 14.2 — a descrip tion  of the ex ten t of noise e ffe c ts  likely to  be 
associa ted  w ith fu tu re  airpo rt developm ent a t the proposed site ;

Section 14.3 — the conclusions of the archaeological assessm ent of the  proposed 
site ;

Section 14.4 — an account of the  views and concerns of A boriginal people who 
may be a ffe c te d  by the acquisition of the site  and fu tu re  a irpo rt developm ent 
there ;

Section 14.5 — an assessm ent of the European h e ritag e  of the  proposed site ;

Section 14.6 — a descrip tion  of the econom ic e ffe c ts  of acquisition, 
construction  and operation  of a second Sydney a irpo rt a t the  site ;

350



Approximate extent of bushfire 
2 March to 6 March 1985

Fire source

Initial fire front

Figure 12.2
EXTENT OF RECENT 
BUSHFIRE



Section 14.7 — an exam ination of the n a tu re  and ex ten t of ag ricu ltu ra l 
a c tiv itie s  likely to  be a ffe c te d  by site  acquisition  and fu tu re  a irp o rt 
developm ent.

Section 14.8 — an assessm ent of the  im plications for regional planning, 
p a rticu la rly  of those portions of the  M acarthur and Sydney W estern Sub-Regions 
th a t would be a ffe c te d  by the  acquisition and fu tu re  developm ent of an airpo rt 
a t Wilton.

. Chapter 15: This chap ter describes the  physical environm ent of the  Wilton s ite  and
th e  likely e ffe c ts  of the proposal on i t .  Like C hap ter 14, it also contains a  num ber 
of principal sections:

Section 15.1 — a descrip tion  of the  geology, soils and physiography of the  s ite  in 
te rm s of the s ite 's  su itab ility  for fu tu re  airpo rt developm ent;

Section 15.2 — an assessm ent of the e ffe c ts  of fu tu re  a irpo rt developm ent on 
drainage and w ate r quality;

Section 15.3 — a discussion of the  em ission sources of a irp o rt re la te d  po llu tan ts, 
and am assessm ent of the  likely contribu tion  of a irpo rt re la te d  em issions to  
Sydney's fu tu re  to ta l em issions;

Section 15.4 — an exam ination of the po ten tia l requ irem en ts for road and rail 
access in re la tio n  to  th e  fu tu re  developm ent of an airpo rt a t the site ;

Section 15.5 — an evaluation of in fra s tru c tu ra l requ irem en ts  associa ted  w ith 
a irpo rt developm ent (the re location  of existing in fra s tru c tu re  and the  need for 
its  extension and upgrading), and of the re la tiv e  consum ption of e le c tr ic ity  and 
fuel;

Section 15.6 — an assessm ent of the  landscape ch a ra c te r  and re la tiv e  scenic 
quality  of the  proposed s ite  bo th  in its  cu rren t s ta te  and a f te r  fu tu re  a irpo rt 
developm ent.

. Chapter 16: This chap ter, which describes the biological environm ent and e ffe c ts
of the  proposal, is divided into the  following two sections:

Section 16.1 — a descrip tion  of the flo ra  w ithin the  s ite  and the  e ffe c ts  th a t 
fu tu re  airpo rt developm ent would have on im portan t species;

Section 16.2 — th e  resu lts  of the  faunal survey of the proposed s ite  and an 
assessm ent of the e ffe c ts  of a irpo rt developm ent on im portan t species and on 
the  ecological value of w ildlife h ab ita ts .

The sub-sections w ithin C hap ters  14, 15 and 16 have a common s tru c tu re : the  existing
environm ent is described; the  e ffe c ts  of acquisition  of the  proposed airpo rt s ite , and of 
construction  and operation  of an a irp o rt are assessed; and environm ental safeguards and 
m onitoring program m es are proposed.

Follow ing the assessm ent of the  proposed Wilton site  p resen ted  in P a r t  C, and the  sim ilar 
assessm ent of the  proposed Badgerys C reek  s ite  in P a r t  B, a  com parison of th e  
c h a ra c te ris tic s  and an tic ip a ted  e ffe c ts  of a irpo rt developm ent a t these two s ite s  is 
p resen ted  in P a r t  D. This com parison follows the  s tru c tu re  of P a r ts  B and C, and 
includes a  tab le  which sum m arizes th e  in form ation  contained in each section  of P a r ts  B 
and C. No a tte m p t is made to  nom inate a p re fe rred  site .
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CHAPTER 13

Description of the Proposal at Wilton

13.1 PURPOSE OF THE PRELIMINARY MASTER PLAN

A prelim inary  a irpo rt m aster plan was p repared  for the proposed airpo rt s ite  a t Wilton in 
order to:

. define a s ite  boundary for acquisition of property ;

. provide a p ro jec t defin ition  (in te rm s of operational levels and physical 
ch arac te ris tics) for a maximum level of fu tu re  developm ent a t a second Sydney 
airpo rt in su ffic ien t de ta il to perm it an assessm ent of the po ten tia l im pacts at 
Wilton;

. p red ic t noise contours based on this maximum level of developm ent so th a t, if this 
s ite  w ere finally se lec ted , appropria te  land use planning controls could be 
im plem ented  to p ro te c t po ten tia lly  n o ise -a ffec ted  areas from fu rther incom patib le 
developm ent;

. iden tify  required  a irspace for a new airport so th a t, if th is s ite  w ere finally 
se lec ted , this airspace could be reserved  and necessary  m odifications planned in the 
existing airspace in order to  avoid disruptions to  the  av iation  system  in the fu ture;

. estab lish  requ irem en ts for access to  an airport a t the s ite  so th a t long-range 
planning could be undertaken.

This chap ter describes this prelim inary  m aster plan. The plan is based on a se t of two 
widely spaced para lle l runways, one 4,000 m in length  and the  o ther 2,500 m, w ith a 
separa tion  of 1,660 m betw een runways. This configuration was arrived  a t a f te r  
considering four possible runway configurations developed during the short-listing  phase, 
and a irpo rt operating  p a ram eters  which the  D epartm en t of A viation believes will sa tisfy  
av iation  requ irem en ts well in to  the fu tu re . The airspace requ irem ents for operating  a 
second Sydney airpo rt are also described.

13.2 THE PROPOSED AIRPORT SITE

The proposed a irpo rt s ite  (Figure 13.1) is 1,440 ha in area . There are e igh teen  sep ara te  
land ti tle s  w ithin the  s ite  boundary, m ost of which are held by the Crown or the
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M etropolitain W ater Sew erage and D rainage Board. T here are no residences on the  s ite . 
The proposed site  boundary, except for a sm all portion  which falls outside the 
M etropolitan  C a tchm en t, is defined largely  by physical and topographical fea tu res  and 
broadly follows the  p e rim ete rs  of the  p la teau  su rface  and the valleys of the  incised 
rivers  and creeks. The sm all portion of the  boundary th a t is outside the  M etropolitan  
C a tchm en t a rea  extends w estw ard from  a point about 1,200 m south of L isa Road to  
in te rse c t w ith Allens C reek. The boundary then  extends to the south along the  creek  for 
about 200 m, and thence w estw ard again until it reaches the  M etropolitan  C atchm en t 
boundary.

About 1,245 ha (86%) of the  proposed site  is w ithin the  M etropolitan  C atchm en t. Of the 
rem aining 195 ha, approxim ately  75% is p riv a te ly  owned, w ith the  balance held by the 
M etropolitan  W ater Sew erage and D rainage Board.

Where possible, p o ten tia l p roperty  severance has been kept to a minimum . H owever, 
som e severance of holdings would be necessary  along p a rt of the  boundary owing to  the 
C om m onw ealth 's obligation to  acquire only th e  land th a t is needed for C om m onw ealth 
purposes.

The m ethod of acquiring the finally  se lec ted  site , to g e th er w ith the  re la te d  
com pensation procedures, are  described in Section 14.1. Once the  se lec ted  site  has been 
announced, the  processes for acquiring th e  s ite  under C om m onw ealth  acquisition  
procedures would com m ence. P roperties  w ithin the  s ite  would be acquired  e ith e r by 
ag reem en t or by com pulsory process.

13.3 PRELIMINARY MASTER PLAN ASSUMPTIONS

The assum ptions used during the sho rt-listing  process (C hapter 4) w ere review ed for the  
m ore d e ta iled  analysis required  of the  two sho rt-lis ted  sites. As a resu lt of th is review , 
the following assum ptions w ere adopted:

. a second Sydney a irpo rt would be planned to  serve all types of a irc ra f t from sm all 
piston-engined general av iation  a irc ra f t to large, wide bodied je t  operations 
(including a fu tu re  genera tion  of la rg e r a irc ra f t which could have wing-spans of up 
to  95 m);

. the  operational mix of a irc ra f t ac tiv ity  would be sim ilar to th a t cu rren tly  
experienced  a t m ajor a irpo rts  but w ith a higher proportion of general aviation;

. the  fu tu re  airpo rt would o pera te  w ithout a night curfew , thus requiring care fu l 
consideration  of p o ten tia l a irc ra f t noise levels and existing and fu tu re  land uses.

For planning and evaluation  purposes, it was determ ined  th a t the  maximum level of 
developm ent th a t could be accom m odated w ithin th e  proposed s ite  would be for an 
airpo rt w ith a capacity  of 275,000 annual a irc ra f t m ovem ents and 13 million annual 
passenger m ovem ents on a widely spaced para lle l runw ay layout w ithout a cross-w ind 
runway.

13.3.1 Operational capacity

Tables 13.1, 13.2 and 13.3 se t out the  num ber of a irc ra f t m ovem ents, operational mix, 
and capacity  assum ed for the  purposes of the  p relim inary  m aster plan.
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Table 13.1 Annual aircraft movements

A irc ra f t type N um ber of m ovem ents P ercen tag e

B747, DC 10 37,500 14
A300, B767, B727 87,500 32
F27, M etro liner 60,000 21
G eneral av iation* 90,000 33

T otal 275,000 100

Business je t ,  tw in and single piston-engined a irc ra ft.

U tiliz ing  the  above mix of operations, a calcu lation  of passenger ac tiv ity  was made as 
follows:

Table 13.2 Passenger activity

A irc ra ft type N um ber of annual 
a irc ra f t m ovem ents

A verage passenger 
load per a irc ra f t 

m ovem ent

T o tal annual 
passenger 

m ovem ents

B747, DC10 37,500 150 5 ,6 25 ,000
A300, B767, B727 87,500 75 6 ,5 6 2 ,5 0 0
F27, M etro liner 60,000 15 900,000

T otal 13 ,087 ,500*

* Does not include passengers carried  on general av iation  (estim ated  a t less than  5% 
of the  to ta l).

Table 13.3 C apacity and area comparison betw een CSPR and WSPR layouts

L ayout type

A pproxim ate 
annual a irc ra ft 

m ovem ents 
(000s)

Minimum land 
a rea  requ irem en ts*

(ha)

CSPR 190 1,070

WSPR 275 1,340

P ercen tag e  d ifference 45% 25%

* The d ifference  betw een these  figures and those in Table 4.2 resu lts  from exclusion
of the  a rea  for a cross-wind runway.
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13.3.2 Runway layout

During the  short-listing  process, various airfie ld  layouts w ere exam ined for each of the 
ten  s ites  under consideration. These layouts were:

. SR — a single runway

. CSPR — a se t of closely spaced para lle l runways

. WSPR — a se t of widely spaced para lle l runways

. DWSPR — a double se t of widely spaced paralle l runways.

A irfield  capacities  w ere ca lcu la ted  for each layout and found to vary from
117.000 annual a irc ra f t m ovem ents for the SR layout to over 300,000 annual a irc ra f t 
m ovem ents for the  DWSPR layout (w ithout a cross-wind runway). Given the  operational 
mix and passenger m ovem ent assum ptions described above and the range of likely 
fo recasts  for av iation  ac tiv ity , each of the  four prelim inary  layout types was considered 
for its  su itab ility .

The SR layout was re je c ted  because of its  lim ited  p o ten tia l capacity  (117,GOO-
138.000 annual a irc ra f t m ovem ents) and the d ifficu lty  of providing a wide range of
operational m ixes on a single runway. A mix of heavy and light a irc ra f t using a single 
runw ay considerably re s tr ic ts  the num ber of a irc ra f t m ovem ents: this is because it is
necessary  to  provide g rea te r longitudinal separation  betw een a irc ra f t, to  ensure th a t 
sm aller a irc ra f t are not a ffec ted  by wing tip  vo rtices genera ted  by large a irc ra f t.

The DWSPR layout, which gives a to ta l of four prim ary runways, was re je c ted  because 
the  th e o re tic a l additional gain in capacity  over th a t of a WSPR layout did not ju s tify  
e ith e r the additional land needed or th e  cost of th a t land.

The final choice of layouts was thus betw een the  CSPR and the WSPR layouts. 
Table 13.3 provides a th e o re tic a l com parison betw een these  two layouts based on a 
hypo thetica l a irfie ld  using minimum dim ensional c r ite r ia  (no allow ance for local 
topography, sub-division of land and severance) and assum ing no cross-wind runway.

The WSPR layout was se lec ted  as it allowed g rea te r  operational flexibility  for an 
a irc ra f t mix containing a high proportion of sm aller a irc ra f t, and it was m ore e ffic ien t in 
te rm s of to ta l runway capacity  re la ted  to  land a rea  requ irem ents.

13.3.3 Cross-wind runway

The num ber of runway d irections required  a t an airpo rt s ite  is influenced by the  d irection  
and stren g th  of p revalen t winds a t th a t s ite . A cross-wind is defined as the  com ponent 
of wind norm al (perpendicular) to the d irec tion  of trav e l of the a irc ra f t which, in the 
case of landings and tak e-o ffs , coincides w ith the  o rien ta tion  of the runway in use. 
G enerally , the  ligh ter the a irc ra f t and the slower its  design speed, the m ore d ifficu lty  it 
will have in com pensating for cross-winds during landing and tak e-o ff. T ransport 
ca tegory  a irc ra f t can m anoeuvre in cross-w inds as high as 30 knots but o ther ca tegories 
of a irc ra f t w ith low er flying speeds have less cross-wind capability . N onetheless, 
20 knot cross-w inds can be to le ra te d  by m ost general av iation  a irc ra ft when landing on 
dry runways.

In terna tiona l a irpo rt design c rite r ia , how ever, are quite conservative w ith re sp ec t to 
operations w ith cross-winds in order to allow for such fac to rs  as varia tions in pilot 
proficiency , w et pavem ents, and a range of runway su rface  conditions. The In terna tiona l 
C ivil A viation O rganization recom m ends th a t 'th e  num ber and o rien ta tion  of runways a t 
an aerodrom e should be such th a t the usability  fac to r of the aerodrom e is not less than 
95% for the  aeroplanes th a t the  aerodrom e is in tended to serve' (In ternational Civil 
A viation O rganization  1983). The usability  fac to r is the p ercen tage  of instances when at 
le ast one runw ay a t an a irpo rt is available for use by the a irc ra f t using th a t a irpo rt 
w ithout exceeding the ir specified  cross-w ind to lerances.
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The requ irem en t for inclusion of a cross-w ind runway a t a second Sydney a irp o rt was 
review ed following com pletion of the short-listing  phase of the  study. It was concluded 
th a t th e  D epartm en t of A viation 's cu rren t requ irem en ts  for wind coverage (99.8% at 
cap ita l c ity  airports) would be unnecessary  when applied to a second Sydney a irpo rt, 
given the  p resence of K ingsford-Sm ith A irport and several general av iation  a irpo rts  
w ithin reasonable flying d istance of e ith e r of the sh o rt-lis ted  second a irpo rt s ite s. It 
was th e re fo re  recom m ended th a t th e  D epartm en t of A viation's requ irem en t be relaxed  
to  95% wind coverage for the  second a irpo rt. When this c rite rio n  was applied to  th e  two 
sh o rt-lis ted  sites a t Badgerys C reek  and Wilton, it was found th a t th e re  was no need to  
provide a cross-w ind runway.

It is e s tim a ted  th a t a irc ra f t c e rtif ie d  to  o pera te  in cross-winds up to  10 knots would be 
able to  use an a irpo rt a t Wilton for 95.8% of the tim e, while a irc ra f t c e rtif ie d  to  o p era te  
in 20 knot cross-w inds would be able to use it for m ore than 99.9% of the  tim e.

13.4 PRELIMINARY MASTER PLAN CRITERIA

13.4.1 Dimensional criteria

The prelim inary  m aster plan is based on dim ensional c r ite r ia  generally  accep ted  for 
a irpo rt planning. Com parisons w ere m ade w ith airpo rt planning c r ite r ia  published by the  
D epartm en t of A viation and o ther agencies throughout the  world (principally the  
In tern a tio n a l Civil A viation O rganization and the  US F ederal A viation A dm inistration). 
In order to ensure th a t a second Sydney airpo rt would m eet fu tu re , as well as p resen t, 
av iation  needs, cu rren t av iation  planning c r ite r ia  w ere augm ented  w ith available 
in form ation  about long-range trends in a irc ra f t design as applicable to  a irpo rt layouts.

The resu lts  of this study concluded th a t planning for a second Sydney a irpo rt should allow 
for a fu tu re  genera tion  of large a irc ra f t (as ye t not designed) w ith w ing-spans of up to  
95 m. Wing-span is the  principal basis for establishing airfie ld  geom etric  spacing for 
sa fe ty  purposes. H owever, it  was recognized th a t, w ith the  d iversity  of a irc ra f t types 
expected  to use the  a irp o rt, not all com ponents needed to  be designed to handle such 
la rge  a irc ra f t, and lesser geom etric  c r ite r ia  could th e re fo re  be used in c e rta in  areas.

Table 13.4 se ts  out the dim ensional c r ite r ia  th a t w ere estab lished  for the purposes of the  
p relim inary  m aster plan.

Table 13.4 Dimensional criteria used for preliminary master plan

Com ponent

C rite r ia  (m)

F u tu re  a irc ra f t ICAO* ICAO
(95 m wing-span) (60 m wing-span) (36 m wing-span)

Runway width 60 60 45
Taxiw ay width 30 30 23
R unw ay/tax i way separation 200 190 168
Taxi w ay /tax i way separation 122 101 4 6 .5
T axiw ay/apron edge separation 107 86 35

In terna tiona l Civil A viation O rganization.

13.4.2 Runway length

D eterm ination  of runw ay length  was based on a review  of the runway requ irem en ts  of 
existing a irc ra f t as well as likely maximum haul lengths. E xam ination of perfo rm ance

358



WILTON

c h a ra c te ris tic s  of the various a irc ra f t showed th a t the  Boeing 747, operating  a t 
maximum gross loads over maximum haul lengths, would require  a runway of 4,000 m. 
R esearch  of available d a ta  on fu tu re  a irc ra f t trends revealed  th a t this length  should also 
be adequate  for any new a irc ra f t likely to be designed in the  fo reseeab le  fu tu re.

A length  of 4,000 m was th e re fo re  used for the prim ary runw ay in the  prelim inary  m aster 
plan.

The second runway does not need to be the sam e length  as the prim ary runway, and it 
was estab lished  th a t a su ffic ien t length  would be 2,500 m — the  length required  for most 
short and some long haul lengths.

13.4.3 Runway separation

The In terna tiona l Civil A viation O rganization  standard  for the  minimum separation  
required  betw een para lle l widely spaced runways to  allow independent a irc ra f t 
m ovem ents is 1,500 m, while the US F ederal A viation A dm inistration standard  minimum 
separation  is 1,300 m. H owever, although these  widths may be su ffic ien t for operational 
purposes, it was considered th a t they  could be re s tr ic tiv e  given the need to  develop and 
o pera te  a te rm inal betw een the two runway system s.

T herefo re , in order to  estab lish  a separation  w idth betw een runways th a t would be 
su itab le  for a second Sydney a irpo rt, separation  d istances betw een para lle l runways a t 
o ther existing or planned airpo rts  around the world w ere review ed for a varie ty  of 
te rm inal layout concepts. A lthough these separations ranged from 1,311 m to  over 
2,500 m, it was found th a t many of the busy airpo rts  w ith ac tiv ity  levels sim ilar to the 
maximum assum ed for a second Sydney a irpo rt (275,000 annual a irc ra ft m ovem ents) had 
separations of 1,500-1,600 m. This separation  dim ension was review ed for a v arie ty  of 
te rm inal concept configurations and for the spa tia l requ irem ents of large a irc ra f t with 
95 m w ing-spans. It was concluded th a t a d istance of 1,660 m would be a minimum but 
adequate  separation  which balanced all a irfie ld  operational requ irem ents, and ensured 
th a t a second Sydney airpo rt did not occupy more land than was needed.

13.5 PRELIMINARY MASTER PLAN

13.5.1 A lternative airport layouts

For the short-listing  phase of the p resen t study, a layout w ith a no rth /sou th  prim ary 
runway o rien ta tion  was used. Subsequent to the sho rt-listing  of Wilton, two additional 
alignm ents w ere exam ined. These w ere a n o rth -w est/so u th -east alignm ent (published in 
th e  18 Septem ber press re lease  announcing the  short-listing  of the  Wilton and Badgerys 
C reek  sites) and an eas t/w e st alignm ent. These two alignm ents plus the one used in the 
ea rlie r short-listing  phase are shown in F igure 13.2. The principal bases for se lec ting  the 
eas t/w e st alignm ent for the prelim inary  m aster plan w ere th a t it avoided the  need to 
acquire land w ithin the village of Wilton, and th a t it did not a ffe c t large areas su itab le  
for po ten tia l urban developm ent. Section 14.2 describes the re la tiv e  noise im pacts of 
the two alignm ents exam ined for th is D raft Environm ental Im pact S ta tem en t.

13.5.2 Future airport development based on the configuration adopted

Figure 13.3 shows the  basic layout used in the  prelim inary  airpo rt m aster plan for the 
proposed site . This layout incorpora tes all building and fac ility  requ irem en ts as 
described in Sections 13.5.3 to  13.5.7 for a fully operational a irpo rt and dep icts the  likely 
access to  the  proposed site .

The proposed runway layout is based on a se t of widely spaced para lle l runways 
designated  06R-24L and 06L-24R, w ith the te rm inal a rea  loca ted  betw een them . 
Runway 06R-24L is 4,000 m in length  and runway 06L-24R is 2,500 m. The d istance
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betw een  the runways is 1,660 m. The approach and departu re  su rfaces have a 1.6% 
grad ien t, and thus m eet th e  D epartm en t of A viation 's c rite ria .

13.5.3 Considerations relating to the general apron area

For planning purposes, es tim a tes  of th e  num ber of a irc ra f t ga tes  and apron areas 
requ ired  for each of the d iffe ren t ca tego ries  of a irc ra f t w ere made based on the  assum ed 
mix of a irc ra f t (Table 13.1) and the  maximum fo recast cap ac ity  of the  a irpo rt 
(Table 13.2). E stim ates  of possible ga te  and apron a rea  requ irem en ts  for air cargo and 
a irc ra f t m ain tenance w ere also made.

Wide and narrow bodied aircraft apron areas

The apron a rea  for B747, DC10 or la rger sized a irc ra f t was planned to accom m odate 
tw en ty -fou r a irc ra f t, w ith tw elve gates sized for a irc ra f t of 60 m w ing-span and tw elve 
for a irc ra f t of 95 m wing-spam. The to ta l of tw en ty -four a irc ra f t was arrived  a t by 
s ta rtin g  w ith the  num ber of wide bodied a irc ra f t expected  to  use the  a irpo rt on am annual 
basis and converting this to peak-period requ irem en ts. A to ta l of 113 a irc ra f t 
m ovem ents per day was assum ed as the  w orst case. This is 10% m ore than the  assum ed 
average daily a irc ra f t m ovem ents and was used as the w orst case for planning purposes. 
A irc ra ft m ovem ents during the peak period of a day w ere assum ed to be 33% of th e  
assum ed daily a irc ra f t m ovem ents (or 38 a irc ra f t m ovem ents).

Using sim ilar reasoning for the  ga te  requ irem en ts for A300, B767 and B727 type a irc ra f t, 
a to ta l of tw en ty -five  positions was ca lcu la ted  as being required . This num ber was 
arrived  a t by s ta rtin g  w ith 87,500 annual a irc ra f t m ovem ents and then  assum ing 
264 daily a irc ra f t m ovem ents. Again, this num ber is 10% m ore than  the  assum ed 
average daily a irc ra f t m ovem ents and was used as the w orst case for planning purposes.
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Although a mix of a irc ra f t ga te  sizes would be appropria te  for final planning purposes, 
for th is in itia l planning e ffo rt all ga tes  w ere sized to accom m odate a irc ra f t of 60 m 
wing-span.

Commuter apron area

This a rea  was designed to  accom m odate a to ta l of ten  positions based on 60,000 annual 
a irc ra f t m ovem ents.

General aviation area

It was es tim a ted  th a t 25% of the  90,000 annual a irc ra f t m ovem ents assigned to  general 
av iation  would consist of itin e ran t operations requiring tie-dow n spaces (parking space 
w ith anchoring facilities). On average, it was assumed th a t about 40% would stay  for 
two days, so th a t approxim ately  eigh ty-five itin e ran t tie-dow n spaces would be required . 
A dditional space for fixed base operato rs, hangars and o ther general av iation  fac ilitie s  
has been provided.

A fte r exam ining various a irc ra f t positioning arrangem ents for tie-dow ns, it was 
determ ined  th a t, for sm all single and tw in-engined a irc ra f t, an allocation  of tw en ty -five  
a irc ra f t per h ec ta re  was reasonable. For large m ulti-engined general av iation  a irc ra f t, 
an a llocation  of five a irc ra f t per h ec ta re  was used.

The sam e allocation  of tw en ty -five  a irc ra f t per h ec ta re  was used when estim ating  
hangar space requ irem en ts for sm all and tw in-engined a irc ra f t u tiliz ing  the  a irpo rt but 
not based th e re , w ith five hangars per h e c ta re  being a lloca ted  for this purpose. 
C om m ercial operations based a t the  a irpo rt w ere a llocated  a minimum of 1 ha per 
operato r.

A ltogether, a to ta l of 25 ha was a llocated  for the  general av iation  fac ilitie s  area .

Air cargo area

An allocation  of eighteen  to  tw en ty  parking positions was made to  accom m odate air 
cargo operations. To ensure th a t adequate  space was available, all ga tes  w ere based 
upon accom m odating a irc ra f t of 95 m wing-span. A lthough this space is sign ifican tly  
m ore than th a t typ ically  found a t large a irpo rts, it an tic ip a tes  the  possibility  th a t 
a irc ra f t of such a size will be designed in the  fu tu re  thus enabling air cargo to  be 
tran spo rted  in bulk a t com petitive  ra te s .

In order to accom m odate such volum es of cargo, adequate  sto rage  and sorting  fac ilitie s  
must be available, to g e th er w ith truck  m anoeuvring areas, cold sto rage  accom m odation, 
bonded warehousing and o ffice  fac ilitie s . It was es tim ated  th a t these  requ irem en ts, plus 
custom er and em ployee parking lo ts and access roads, n ecess ita ted  approxim ately  2.5 ha 
per a irc ra f t position. The to ta l a llocation  was thus 50 ha.

Aircraft maintenance area

This a rea  was planned to accom m odate up to  fou rteen  la rge  a irc ra f t on outside aprons, 
w ith associa ted  m ain tenance hangars, workshops, equipm ent, sto rage  fac ilitie s  and 
em ployee car parking. A to ta l of 40 ha was a llocated  for this purpose.

13.5.4 Passenger terminal facilities

Several fac to rs  influence the  design and size of te rm inal fac ilitie s  a t an a irpo rt. These 
fac to rs  include the function of the  a irpo rt, the type of operations and tra f f ic , the 
num ber of user airlines, the airfie ld  configuration, the num ber of passengers to  be 
accom m odated, and the types of ground access available.
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The assum ptions for a second Sydney airpo rt which th e re fo re  had to  be taken into 
account in planning the te rm inal fac ility  layout were:

. the p o ten tia l need to  accom m odate a wide range of a irc ra f t types 

. an a irfie ld  w ith two widely spaced runways

. the  p o ten tia l to accom m odate a maximum of 13 million passenger m ovem ents

. d irec t servicing of the te rm inal a rea  by ra il and road
• a likely requ irem ent to  construct in stages.

While it is not necessary  a t this stage  to  se lec t a specific te rm inal concept, the  planning 
m ust ensure th a t adequate  space has been a llocated  to accom m odate the p o ten tia l 
passenger load and associated  a irc ra f t ga te  requ irem ents. The layout incorporating 
widely spaced para lle l runways th a t was se lec ted  for a second Sydney airport d ic ta ted  
th a t the te rm inal a rea  be loca ted  betw een the  two runways. It was th e re fo re  necessary  
to ensure th a t the separation  distance betw een these  runways was su ffic ien t to allow for 
the taxiw ays, apron, te rm inal building, access roads, autom obile parking and associated  
fac ilitie s . A v arie ty  of te rm inal configurations is possible w ithin this separation  
d istance. F igure 13.4 illu s tra tes  a typical section  betw een runway system s showing the 
airfie ld  and te rm inal a rea  requ irem ents th a t would be appropria te  to  the maximum level 
of ac tiv ity  assum ed for a second Sydney a irpo rt.

13.5.5 Taxiway considerations

Two im portan t elem ents in an a irfie ld  layout are  the circu lation  taxiw ays for a irc ra ft 
m anoeuvring and the  en tra n ce /e x it taxiw ays th a t connect the runways to the circu lation  
taxiw ays. To ensure maximum flex ib ility  for a irc ra f t to c ircu la te  from the runway 
com plex to  various apron areas, provision has been made for two un i-d irectional taxiw ays 
paralle ling  each of the  runways. The separations betw een runway and taxiw ay, taxiw ay 
and taxiw ay, and taxiw ay and apron edge conform  to the c r ite r ia  s tipu la ted  in 
Table 13.4. An apron edge taxiw ay has also been included in the passenger te rm inal 
area.

3 2 1 .5  m 9 0 9 .5  m 4 2 9  m

1 6 6 0  m

N O T E : N o t to  s c a le

Figure 13.4
TYPICAL AIRFIELD CROSS SECTION FOR 1660M RUNWAY 
SEPARATION
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13.5.6 Air navigation aids and air tra ffic  control facilities

A second Sydney airpo rt a t its  maximum level of developm ent would inco rpo ra te  a full 
com plem ent of e lec tro n ic  and visual air navigation aids and air t ra f f ic  con tro l fac ilitie s . 
The siting of these  fac ilitie s  shown on the  m aster plan layout took into account the 
specia l grading and c learance  requ irem en ts recom m ended by re levan t A ustralian  and 
in te rn a tio n a l bodies. The various system s th a t m ight be used a t a second Sydney airpo rt 
are  listed  below:

. Instrument landing system: This provides a irc ra f t w ith the  la te ra l , longitudinal and
v ertica l guidance necessary  for a landing, and consists of the  following elem ents:

lo ca lizer 
glide slope
very high frequency  m arker beacon system  com prising an ou te r, middle and 
inner beacon.

For planning purposes, a com plete in strum en t landing system  has been shown on the 
m aster plan for each runw ay approach. O ther radio navigational aids would include:

d istance  m easuring equipm ent 
non-d irectional beacons

. Visual guidance system s: These system s are  associated  w ith the  in strum en t landing
system  and include:

high in ten sity  approach lights
touchdown zone lighting
runway cen tre lin e  lighting
high in tensity  runway edge lighting
runw ay visual range
visual approach slope ind icators.

. Air tra ffic  control facilities: The air tra f f ic  contro l fac ilitie s  th a t would be
provided include:

air tra f f ic  contro l tow er
air tra f f ic  serv ice cen tres
term inal a rea  radar
rou te  surveillance radar
su rface  m ovem ent radar
rad io  tra n sm itte r  and rece iv er s ites

. Landing aids: O ther landing aids th a t could be included on the  a irpo rt are:

wind cones
w eather reporting  system s
ro ta tin g  beacons
wind shear d e tec tio n  equipm ent.

13.5.7 Other facilities

Planning provision has been made for the following supporting fac ilitie s  which are 
com m only found a t m ajor a irpo rts  and would be required  a t a second Sydney a irpo rt a t 
the maximum level of developm ent:

. car h ire  a rea  . D epartm en t of A viation m ain tenance

. F edera l Police . D epartm en t of A viation adm in istra tion

. Custom s . access to  railw ay and roads
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catering
fre igh t forw arders 
em ployee parking 
post o ffice  
h o te l/m o te l 
banking serv ices

u tility  corridors 
fuel s to rage  
w astew ate r tre a tm e n t 
w eather serv ice 
flight serv ice s ta tions 
rem o te  car parking

13.6 AIRSPACE ARRANGEMENTS

At presen t th e re  are four types of designated airspace in the Sydney Region:

. contro l zones, which are estab lished  around busy airpo rts  to ensure the safe  and 
orderly  flow of tra ffic ;

. a contro l area , which is a volume of airspace cen tred  on K ingsford-Sm ith A irport, 
and is determ ined  by the climb and descent perform ance of the varie ty  of a irc ra f t 
using th a t a irport;

. re s tr ic te d  areas, which are volumes of airspace around m ilitary  fac ilitie s , or civil 
insta lla tions such as the  F leurs Radio O bservatory;

. danger areas, which cure designated volum es of airspace to  iden tify  po ten tia lly  
hazardous areas (such as flying train ing or parachuting  areas).

The developm ent of a second major a irport in the Sydney Region would require  changes 
in the  existing a llocation  of airspace to  accom m odate the  d iffe ren t arrival and d epartu re  
p a tte rn s  a t K ingsford-Sm ith A irport and the second a irpo rt. A rriving tra f f ic  would need 
to be split in to  flows tow ards e ith e r K ingsford-Sm ith A irport or the  second Sydney 
airpo rt a t some point en rou te  a t a d istance of perhaps 100 nau tica l m iles from  Sydney, 
while tra f f ic  departing  from e ith er a irpo rt and using a sim ilar rou te  to  th e ir destinations 
would need to jo in  this common rou te  a t some d istan t point from the  a irports. 
F igure 13.5 shows an exam ple of contro l zones w ith a com bined contro l a rea  for both 
K ingsford-Sm ith A irport and a fu tu re  airpo rt a t Wilton. The radius of the contro l a rea  a t 
Wilton has been reduced in the  northern  sec to r to accom m odate existing operations. The 
changes required  to the  existing airspace allocations are  discussed below.

Military and restricted airspace

The re s tr ic te d  a rea  around the  F leurs Radio O bservatory  (R515), the  K ingsw ood/O rchard 
Hills defence fac ilitie s  (R529A) and the re s tr ic te d  airspace associated  w ith the  munitions 
fac to ry  a t St M arys (R512) would not a ffe c t operation  of an airport a t Wilton, since its  
con tro l zone would be outside these  areas. N either would an a irpo rt a t Wilton require 
changes to the  control zone of RAAF Richmond Base, although increased  civil use of the 
re s tr ic te d  airspace above 6,000 ft would be necessary . H owever, the continued use of 
the  H olsw orthy re s tr ic te d  airspace would im pose some res tric tio n s  on operations a t both 
K ingsford-Sm ith A irport and the proposed Wilton airport.

A irc ra ft operating  outside con tro lled  airspace are cu rren tly  denied access to the  coast 
for a d istance of 20 nau tica l m iles south of Bankstown because of the presence of the 
Holsworthy re s tr ic te d  area . The Wilton control zone would form another constra in t and 
increase this d istance to  40 nau tica l miles. It would also m ean th a t a irc ra f t travelling  
tow ards the  south coast would have to firs t proceed south-w est over rugged te rra in  until 
they cleared  the  Wilton contro l zone before turning south or tow ards the coast. If 
Holsworthy firing ac tiv itie s  w ere elim inated  and this airspace re s tr ic tio n  rem oved, 
access to  the  south from Bankstown would be g rea tly  im proved. However this would 
a f fe c t the  existing hang gliding ac tiv itie s  along the  coast south from G arie Beach.
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General aviation

The contro l zone for a fu tu re  a irpo rt a t Wilton would allow existing general aviation 
a irp o rts  and th e ir tra in ing  areas to  continue to o p era te , although some changes would be 
necessary . These changes would involve placing a 4,000 f t upper lim it on train ing  areas 
D503 and D504, elim inating the cu rren t re s tr ic te d  operations R507 a t 4,000-6,000 ft 
above the  train ing  a rea  D504, and reducing the  cu rren t 4,000 ft upper lim it over the 
tra in ing  a rea  D502 im m ediately  to the  south-w est of Cam den. The rem ainder of the 
tra in ing  areas would be unaffec ted .

The existing a irs trip  a t Wilton — not to  be confused w ith the old w artim e a irs trip  — is 
cu rren tly  used for parachuting , chicken deliveries and crop dusting. Its  continued 
operation  would be incom patib le w ith fu tu re operations of a second Sydney airpo rt a t 
W ilton. These operations could be tran sfe rred  to the  proposed a irpo rt, but the  
parachuting  ac tiv ity  would have to occur outside the Wilton control zone once airport 
operations had reached  a substan tia l level.

Kingsford-Smith Airport

If a irc ra f t trave lling  to and from the  Sydney Region used common rou tes to w ithin a 
short d istance  of the  two m ajor a irpo rts, the spacing of tra f f ic  associa ted  with 
K ingsford-Sm ith A irport would need to  be g rea te r  than it is a t p resen t to  ensure safe  
spacing betw een  the  two flows. T herefore , in order to  take  full advantage of the 
p o ten tia l capacity  of both  K ingsford-Sm ith A irport and a second Sydney a irport, 
independent rou tes to each a irpo rt would be necessary . The airspace needed to 
accom m odate new rou tes to  a fu tu re  airpo rt a t Wilton may be d iffe ren t from th a t shown 
in F igure 13.5, and a continual review  of airspace a llocation  would be needed, based on 
the  changing requ irem en ts of users.

13.7 AIRCRAFT EMERGENCY PROCEDURES

Prior to  the  com m encem ent of a irpo rt operations, a se t of A erodrom e Em ergency 
P rocedures would be prepared  — a norm al p ra c tic e  for all major a irports. These plans 
would be developed in consultation  w ith all re levan t local, S ta te  and Com m onw ealth 
au th o rities, and would de ta il the co-ord inated  responses required  in the event of any 
fo reseeab le  type of em ergency involving the a irp o rt. Key personnel would be 
fam iliarized  w ith the  actions required  of them , and em ergency drills would be p ractised . 
The procedures would be designed to  m inim ize the  harm ful e ffe c ts  of any em ergency or 
acc iden t on people and property  and would, for exam ple, specifically  take  into account 
the p ro tec tio n  of com m unity serv ices such as w ater supply.

367



WILTON

CHAPTER 14

The Socio-Economic Environment 
and Effects of the Proposal

Introduction

This chap ter describes the socio-econom ic environm ent and the likely e ffe c ts  of the 
proposal. Each of its  p rincipal sections describes the existing environm ent, assesses the 
likely e ffe c ts  of acquisition  of an a irpo rt s ite  and of its  construction  and operation , and 
outlines proposals for im plem entation  of environm ental safeguards and m onitoring 
program m es.

The principal social e ffe c ts  of the proposal arise  from site  acquisition  and from  fu tu re  
noise im pacts . These are the  subject of the  firs t two sections. Sections 14.3 and 14.4 
then  review  the  archaeological resources of the s ite  and the concerns of A boriginal 
people in the  a rea . This is followed by a discussion of the  European h eritag e  resources of 
the  s ite  (Section 14.5). Sections 14.6 and 14.7 describe the econom ic and em ploym ent 
e ffe c ts  of the proposal and its  im pact on existing ag ricu ltu ra l a c tiv itie s . C hap ter 14 
concludes w ith an assessm ent of the im plication  of a irpo rt developm ent for regional 
planning (Section 14.8).

14.1 LAND ACQUISITION

On announcem ent of the se lec ted  s ite , one of the following two procedures would be 
im plem ented:

. If p ro p erties  w ithin the  s ite  w ere to be acquired  by com pulsory process:

N otices to  T re a t would be delivered to all land owners w ithin the acquisition 
area;

the  boundary of the a rea  to  be acquired would be published in the 
C om m onw ealth of A ustralia  G aze tte  and placed on display locally;

com plem entary  planning controls would be im plem ented by the  New South 
Wales G overnm ent around the p e rim ete r of the s ite  to  be acquired , and for 
o ther a reas which may be a ffe c te d  by a irc ra f t noise.
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. If p ro p erties  w ithin the  s ite  w ere to  be acquired  by agreem ent:

all land owners w ithin the acquisition  a rea  would be inform ed of the 
C om m onw ealth 's desire to en te r into negotiations to purchase land;

com plem entary  planning contro ls would be g aze tte d  by the  New South Wales 
G overnm ent for the  s ite  to  be acquired , and for o th e r areas which may be 
a ffe c te d  by a irc ra f t noise or by access proposals.

The procedures to  be followed under e ith e r of these possible courses of ac tion  are 
described  in the  following sections.

14.1.1 The proposed Wilton airport s ite

Figure 14.1.1 shows the  boundary of the proposed site  a t Wilton. The a rea  enclosed by 
the  boundary is approxim ately  1,440 ha. Of this, som e 1,295 ha is in governm ent 
ow nership, w ith the  balance of 145 ha being held by th ree  p riv a te  com panies. T here are 
approxim ately  e igh teen  sep a ra te  ti tle s  w ithin the  boundary. T here is one p riv a te  
dw elling on the proposed site . The zoning is R ural A1 (minimum lo t size 40 ha), R ural A2 
(minimum lo t size 16 ha) and M etropolitan  C atchm en t Special Uses (C l).

The m arket valuation of p riv a te  land and im provem ents on the  proposed Wilton s ite  is 
e s tim a ted  a t approxim ately  $1.8 million. H owever, this figure does not include 
considera tion  of specia l value to  individual owners, injurious a ffec tio n , d istu rbance, 
severance , costs arising out of court actions, or any o th e r fac to rs  which m ight be 
im portan t com ponents of com pensation for com pulsory acquisition. For the  land owned 
by the  S ta te , a C om m onw ealth—S ta te  land acquisition ag reem en t would be nego tia ted  
and the te rm s of land tra n s fe r  established a f te r  the  s ite  was announced.

T here are  no proposals a t this tim e to acquire land for road or ra il access rou tes, or for 
a irpo rt re la te d  land uses outside the  boundary of the s ite  shown in F igure 14.1.1. 
H owever, in the longer te rm  if the Wilton site  were se lec ted , com prehensive land use 
planning m easures would be required  to  d irec t developm ent in the  noise a ffe c te d  areas in 
order to  prohibit inappropria te  uses, to iden tify  land for fu tu re  a irpo rt associa ted  uses 
and to  address the  rela tionsh ip  of the a irpo rt to o ther issues in the  M acarthur Region. It 
is proposed th a t the developm ent of a s tra te g ic  land use plan for the  a rea  in the  
proxim ity  of the  se lec ted  airpo rt s ite  would be included in the  M acarthur R egional 
Environm ental Plan. The Regional E nvironm ental Study for the  M acarthur Region is 
cu rren tly  being p repared  by the  NSW D epartm en t of Environm ent and Planning, and is 
scheduled for public exhibition in la te  1985. P repara tion  of the  D ra ft R egional 
E nvironm ental P lan will com m ence following the  exhibition. The study is exam ining the 
regional planning issues associated  w ith the airpo rt s ite  selec tion  and it is proposed th a t 
the  plan will include appropria te  s tra te g ic  and regional planning controls.

1 4 .1 .2  Compulsory acquisition

As a firs t s tep  in a com pulsory land acquisition proposal, the C om m onw ealth  would 
forw ard a N otice to  T rea t to  each of the  owners of the  land and any o ther p a rty  known 
to have an in te re s t in the  land. This does not mean th a t the  land has been com pulsorily 
acquired , but serves as an early  no tifica tio n  to p roperty  ow ners th a t the  C om m onw ealth 
is in te re s ted  in acquiring th e ir land. The N otice to  T rea t inv ites people to n eg o tia te  
w ith th e  C om m onw ealth for the  sale of th e ir p roperty  by ag reem en t. If the  
C om m onw ealth  cannot reach  ag reem en t w ith an owner for the  purchase of the  p roperty , 
the  M inister for Local G overnm ent and A dm inistrative Services may, a f te r  tw en ty -e igh t 
days of the  serving of the  N otice to  T rea t, recom m end to  the G overnor-G eneral th a t the 
p roperty  be acquired by com pulsory process.

Once com pulsory acquisition  is au thorized  by the G overnor-G eneral, a no tice  is published 
in the  C om m onw ealth of A ustralia G aze tte  giving a full descrip tion  of the  land. 
Ownership of the p roperty  passes to the  C om m onw ealth on the  d a te  of g a z e tta l.

370



N

Approximate boundaries of existing 
titles within the proposed site

Area to be acquired by the 
Commonwealth Figure 14.1.1 

PROPOSED 
ACQUISITION 
AREA



The M inister for Local G overnm ent and A dm in istrative Services must tab le  before both 
H ouses of P a rliam en t a copy of the no tice  published in the G az e tte . E ith er House of 
P arliam en t may pass a reso lu tion  th a t the  acquisition  is void and of no e f fe c t .  If th is 
occurs the  land is deem ed not to  have been acquired by the C om m onw ealth.

Following g a z e tta l, a form al N otice of A cquisition is sent to  each p a rty  w ith an in te re s t 
in the  land, to g e th er with:

. a copy of the  N otice of G aze tta l;

. a diagram  showing the  to ta l am ount of acquired land and, w here appropria te , the 
portions being acquired;

. a form on which to  make a claim  for com pensation.

If a p ro p erty  is acquired  by com pulsory process, com pensation is payable in accordance 
w ith the  provisions of the  Lands A cquisition A ct 1955.

Authority responsible for compulsory acquisition

The process of com pulsorily acquiring all p roperties  w ithin the designated  Wilton a irpo rt 
s ite , including all nego tia tions w ith p roperty  ow ners (which includes co-ow ners, 
m ortgagees, lessees, licensees, share farm ers, easem ent holders — anyone w ith an 
in te re s t in the  land to  be acquired), is carried  out by the  C om m onw ealth D epartm en t of 
Local G overnm ent and A dm in istra tive  Services.

Parties entitled  to compensation

Only people or organizations who own land or have an in te re s t in land which is 
com pulsorily acquired  for public purposes have a righ t to  com pensation. 'In te re s t ' here  
m eans a legal or equitab le  e s ta te  or in te re s t in the  land, or a righ t, pow er, or priv ilege 
over, or in connection w ith, the  land. This generally  includes ow ners, m ortgagees and, 
under ce rta in  conditions, lessees, ten an ts  or licensees. A lessee, for exam ple, is usually 
e n titled  to  re im bursem ent of rem oval expenses and may, especially  in the case of a 
lon g -term  lease , be en titled  to  substan tia l com pensation for the  acquisition  of his or her 
in te re s t in the  land.

People from  whom no land is acquired are  not en titled  to com pensation, no tw ithstand ing  
the  fa c t th a t they  may be a ffe c te d  by the  public works carried  out on the acquired  land. 
People from whom som e land is taken  are en titled  to  claim  com pensation for the  e ffe c t 
of the  work on th e ir  re ta in ed  land. As the  law now stands, people cannot be 
com pensated  for 'injurious a ffec tio n ' such as increased  noise, pollution, loss of privacy, 
or increased  tra f f ic  flows, unless p a rt of th e ir  land is taken.

In assessing com pensation for the  acquisition , regard  shall be had to any varia tion  in the 
value of the  re ta in ed  land because of the  taking of the acquired  land. If the  m ajor 
portion , say including buildings, is acquired and the  residue is of l i t t le  use or value to  the 
ow ner, the  acquiring au th o rity  would probably consider acquiring the whole p roperty .

Compensation payable

U nder th e  C onstitu tion , the  C om m onw ealth P arliam en t is em pow ered to m ake laws for 
th e  'acquisition  of p roperty  on ju s t te rm s '. The Lands A cquisition A ct 1955 m eets  this 
requ irem en t by providing th a t, in the event of a d ispute on the am ount of com pensation 
payable, a court may de term ine  com pensation or make such order as is necessary  to  
ensure th a t acquisition is m ade on ju s t te rm s.

G enerally  s ta te d , the  main principle of com pensation is th a t the  dispossessed owner is 
com pensated  to the  full money equivalent of w hat he or she has been deprived of, plus
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reasonable re location  and d isturbance expenses. In the case of a com m ercial en te rp rise , 
this would include the m arket value of the p roperty  and such things as the provision of 
te lephone, e le c tr ic ity  supply, and o th e r specia list serv ices. G enerally  these  can be 
de term ined  fairly  readily . In the case of an individual deprived of his principal and 
prim ary  place of residence, com pensation would include the m arket value of the p roperty  
and such things as rem oval expenses and the residual value of floor coverings, blinds and 
light fittings , which cannot readily  be tran sfe rred  from dwelling to  dwelling.

No com pensation is payable, how ever, for such unquantifiable e ffe c ts  as loss of 
a tta c h m e n t, rem oval from a sym pathetic  socio-econom ic com m unity or possible adverse 
e f fe c t on the  education  progress of school-going children, all of which involve a 
considerable e lem ent of subjective assessm ent.

The value of the p roperty  is determ ined  as a t the d a te  of g a z e tta l, i.e . the  d a te  a t which 
the  acquisition  of the  p roperty  is published in the Com m onw ealth of A ustra lia  G aze tte  
which legally  vests it in the C om m onw ealth. The m arket value of a p roperty  e s tim ated  
by th e  C om m onw ealth valuers is based on evidence from sales of sim ilar p roperties  in a 
free  m arket a t the da te  of g a z e tta l.

C om pensation process

When copies of the G az e tte  are received  from  the  G overnm ent P rin te r , the  D epartm en t 
of Local G overnm ent and A dm in istrative Services sends a copy to  each p a rty  w ith an 
in te re s t in the land, to g e th er w ith a N otice of A cquisition, a diagram  or plan of the to ta l 
land taken  (where appropria te), and a com pensation claim  form . The N otice inform s the  
fo rm er owner th a t the land has been acquired, and th a t he or she is consequently  en titled  
to  com pensation, which m ust be claim ed, specifying the am ount, in accordance w ith the 
claim  form . The D epartm en t of Local G overnm ent and A dm inistrative Services requests 
the  V aluation Branch of the  A ustralian  T axation  O ffice to  provide an assessm ent of the 
com pensation in accordance w ith the principles se t out in Section 23 of the Lands 
A cquisition A ct 1955, taking into account any p a rticu la r m a tte rs  raised  by the  form er 
owner in the  claim . N egotiations over the  am ount of com pensation are com m enced. 
Usually the  nego tia tions are  conducted in consu ltation  w ith the valuers advising each 
p a rty , and generally  they  resu lt in an ag reem en t, which must be confirm ed by the 
M inister or his de leg a te . The A ct provides for paym ent of s ta tu to ry  in te re s t on the  
agreed  com pensation from the da te  of g a z e tta l to the da te  of se ttlem en t. If agreem ent 
on com pensation is reached  betw een the C om m onw ealth and the p roperty  ow ner, the 
D irec to r of Legal Services is in stru c ted  to  a tten d  to the final legal fo rm alities  and is 
provided w ith funds to  e f fe c t paym ent of com pensation.

If ag reem en t has not been reached  on the am ount, fu rther nego tiations may take  p lace, 
and both p a rtie s  may obtain  fu rth er valuations by qualified  valuers if necessary . T here 
a re  two courses of ac tion  open on the  am ount of com pensation payable if final 
ag reem ent cannot be reached:

. E ither the  p roperty  owner or the Com m onw ealth in s titu te s  proceedings for a court 
to  de term ine  the  am ount of com pensation payable; this is the usual course of action . 
The courts also have the  power to  determ ine which of the  p a rtie s  involved in the 
court ac tion  is requ ired  to m eet the costs of th a t action .

. The owner and the Com m onw ealth agree to subm it the m a tte r  to a rb itra tio n , usually 
by a m utually agreed  professional valuer.

Once all th e  com pensation claim s regarding a p articu la r p roperty  have been determ ined , 
the  D irec to r of Legal Services has been sa tisfied  as to t i t le , and all appropria te  
docum ents have been execu ted  and delivered, com pensation including s ta tu to ry  in te res t 
is paid to th e  fo rm er ow ner. Where an unusual delay in the de term ina tion  or paym ent of 
com pensation is expected , an advance of up to  90% of th e  C om m onw ealth valuation may 
be paid to  the c la im an t, provided the  D irec to r of Legal Services is sa tisified  as to  t i tle . 
T here is no legal obligation on the Com m onw ealth to  make th a t advance.
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Assessm ent of compensation  

Value of land
B efore p roperty  value negotia tions are in itia ted , the D epartm en t of Local G overnm ent 
and A dm in istrative Services will request the Com m onw ealth V aluers to undertake 
p roperty  valuations. If no ag reem ent on the value of a p roperty  can be reached  betw een 
th e  ow ner and the  Com m onw ealth, the p roperty  owner is usually advised to  obtain  a 
p riv a te  valuation of the p roperty  from a reg is te red  valuer for use in the court or 
a rb itra tio n  ac tion . R easonable valuation fees incurred by the  p roperty  ow ner will be 
repaid  by the  C om m onw ealth as a com pensatab le item .

Legal fees
The C om m onw ealth also m eets the cost of reasonable legal fees incurred  by a p roperty  
ow ner for legal advice and rep resen ta tio n  during negotiations.

Allowable expenses
The C om m onw ealth is required  to com pensate p roperty  owners for ce rta in  o ther costs 
incurred  as a consequence of the acquisition  process. These are:

. costs for t i t le  tran sfe r  docum ents and any o ther legal docum entation ;

. fu rn itu re  rem oval costs;

. te lephone reconnection  charges;

. m ail red irec tio n  costs;

. the  cost of new school uniform s;

. inciden ta l costs in buying a rep lacem en t p roperty  of the  sam e standard , including 
the  legal costs of conveyancing, survey fees, rea l e s ta te  agen ts' fees, and costs in 
connection  w ith the  tran sfe r  of any outstanding m ortgage from  the acquired 
p roperty  to  the new p roperty  or w ith the raising of a new m ortgage for a sim ilar 
am ount;

. the  loss on a forced  sale of stock  and equipm ent;

. costs of notify ing change of address to  suppliers and custom ers;

. any o ther reasonable expenses and losses d irec tly  a ttr ib u te d  to the acquisition  as
agreed  by the  C om m onw ealth.

Expenses not allowable
C erta in  expenses which may be associated  w ith the acquisition process do not qualify  as 
allow able expenses availab le to a ffe c te d  p roperty  ow ners. For exam ple:

. If the  price paid by a land owner for a rep lacem en t p roperty  is higher than  the 
m arket p rice  of the  acquired  p roperty , no com pensation will be paid  to  cover the 
p rice  d iffe ren ce .

. S im ilarly, if legal or o ther costs associated  w ith the purchase of a m ore expensive 
p roperty  are  higher than  those for a p roperty  of equivalent p rice  to  the  previous 
holding, no com pensation is available to  cover th e  p rice d ifference .

. Nor is com pensation allow able for:

increased  ra te s  and ren t for a new property ;

increased  trave lling  costs;
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new furnishings, fittings  and appliances over and above the  existing valuation 
figure;

losses incurred  due to selling stock  w ithout taking prudent steps to obtain 
proper prices.

14.1.3 Acquisition by agreement

U nder this a lte rn a tiv e  where acquisition of p roperties  is e ffec ted  by agreem ent, N otices 
to  T rea t may not be issued to  land owners a t the tim e of the announcem ent of the 
se lec ted  site ; how ever, the  s ite  boundary would be appropria tely  publicized, 
com plem entary  planning contro ls around the p erim ete r of the s ite  to be acquired  would 
be g aze tte d  by the  New South Wales G overnm ent, and land owners w ithin the  site  
boundary would be inform ed th a t the Com m onw ealth wished to  en te r into negotia tions to 
acquire p roperties . The p roperties  would then be progressively acquired by agreem ent 
betw een  the  owners and the Com m onw ealth.

It could be expected  th a t a num ber of land owners may wish to en te r im m ediately  into 
negotia tions w ith the C om m onw ealth leading to  acquisition of the ir p roperty , and to  
v aca te  th e ir land on se ttlem en t. H owever, o ther owners may choose to  continue living 
on th e ir  form er p roperties  a f te r  acquisition under nego tia ted  arrangem ents un til a irpo rt 
construction  com m ences.

O ther landow ners may choose not to sell the ir p roperties  im m ediately  to  the 
C om m onw ealth . Their land would the re fo re  rem ain  in p riva te  ownership until it was sold 
to  the  Com m onw ealth or com pulsorily acquired. H owever, the C om m onw ealth would 
request the  S ta te  G overnm ent to  consider the im plem entation  of land use contro ls over 
th is p riv a te  land to enable the  site  to be p ro tec ted  in accordance w ith C om m onw ealth 
requ irem en ts.

The Com m onw ealth 's o ffer to purchase p roperties  would rem ain open, and p roperty  
ow ners would be a t liberty  to  approach the C om m onw ealth to  n eg o tia te  a sale a t any 
tim e. Once a decision had been made to develop the  s ite  for a irpo rt purposes, the 
ow ners of rem aining unacquired land would be issued w ith a N otice to  T re a t, and 
com pulsory acquisition  fo rm alities  would be in itia ted .

14.1.4 The e ffe c ts  of land acquisition

As the proposed site  a t Wilton is wholly in governm ent or p riva te  com pany ownership, 
the e ffe c ts  of acquisition  or tran sfe r of ow nership would be m inim al. H owever, it is 
possible th a t some severance of p riva te  land could u ltim a te ly  be involved.

Severance

The site  boundary a t Wilton has been drawn to m inim ize severance of p roperties . 
(Severance of p roperty  occurs when it is necessary  to  loca te  a s ite  boundary line through 
a p roperty  ra th e r  than  around the p roperty  boundary, thus cu tting  the p roperty  into two 
sections. An a lte rn a tiv e  form of p roperty  severance would be the estab lishm ent of an 
easem ent or reserve  through a p roperty , such as pipeline easem ents or road reserves.)

P ro p erty  ow ners have the right to  claim  com pensation from the C om m onw ealth for 
severance of land in accordance w ith provisions outlined in Section 23 of the  Lands 
A cquisition A ct 1955. P ro p erty  ow ners whose land is a ffe c te d  by such severance are  
en title d  to  several form s of com pensation, including paym ent for any ex tra  fencing 
which may have to  be e rec ted , reim bursem ent for land value deprec ia tion , and 
com pensation for dam age (if any) to  p roperty  or fix tu res.

A greem ent on the  am ount of com pensation is usually achieved through nego tia tion  
betw een  the p roperty  owner and the Com m onw ealth. The Com m onw ealth o ffic ial
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responsible for the  nego tia tion  of com pensation m a tte rs  is the C hief P ro p erty  O fficer 
a tta c h e d  to  the New South Wales o ffice of the D epartm en t of Local G overnm ent and 
A dm in istrative Services. If ag reem ent cannot be reached  on the  am ount of 
com pensation payable for severance, the  sam e two courses of ac tion  open to  p roperty  
ow ners claim ing com pensation for acquisition  are availab le — e ith e r cou rt proceedings or 
a rb itra tio n .

Although the C om m onw ealth is not obliged to  purchase the  balance of a p roperty  
a ffe c te d  by severance , the  C hief P ro p erty  O fficer may, under c e rta in  c ircum stances, 
recom m end th a t the land not required  be purchased as p a rt of the  n eg o tia ted  p roperty  
sale.

14.1.5 Safeguards and monitoring 

Provision for lease-back following acquisition

In the  in terim  period  betw een  acquisition of the se lec ted  s ite  and com m encem ent of 
construction  of an a irp o rt, the  Com m onw ealth would ensure th a t the  land acquired  was 
m anaged in a  responsible m anner, and w ithout adverse e f fe c t on surrounding land. The 
m ost e ffec tiv e  way of achieving this ob jective is to  re ta in  the  land in productive use. 
For the sm all a rea  of p riv a te ly  owned land w ithin the  proposed W ilton s ite , two options 
are  availab le to  the  Com m onw ealth, through the D epartm en t of Local G overnm ent and 
A dm in istra tive  Services:

. to  lease back the  p roperties  to  the original owners;

. to  lease the  p roperties  through the  inv ita tion  of public tenders.

The Com m onw ealth 's p re fe rred  course of action  would be to  lease land back to  orig inal 
ow ners, a t fa ir m arket ren ta l, in all instances where the original ow ner requested  
continued occupation  of th e  p roperty  pending construction  of the  a irp o rt. W here a 
le ase -b ack  arrangem ent was not required , the  p roperty  would be revenue-leased  through 
the inv ita tion  of public tenders  based on fa ir m arket ren ts . The te rm  of each  lease 
would have regard  to  the  construction  stages and tim etab les  for the  a irpo rt developm ent, 
none of which is known a t this tim e.

The C om m onw ealth would consider tenancy  agreem ents on th e ir m erits . This would 
involve d e ta iled  inspections and valuations as w ell as the  draw ing up of lease docum ents. 
A periodic review  and inspection of p roperties  may be required  to  ensure th a t the 
p roperties  are  being m anaged and m ain tained  to  the  standards required  by the  
Com m onw ealth.

The te rm s and conditions of the leases would prohibit redevelopm ent or ex tension  of 
buildings on th e  leased  land unless agreed  to by the  C om m onw ealth. U ltim ate ly , such 
investm ents would have to be surrendered  to  the Com m onw ealth, w ithout com pensation, 
a t the expiry of the  lease te rm .

Management of land in the metropolitan catchm ent area

U ntil such tim e as a decision had been made to  develop the s ite  for a irp o rt purposes, it is 
not envisaged th a t any change would be required  as far as the m anagem ent of the section  
of the proposed W ilton site  w ithin the m etropo litan  ca tchm en t a rea  or cu rren tly  owned 
by the  M etropolitan  W ater Sew erage and D rainage Board is concerned. R esponsibility  
for the m anagem ent of the land would be covered under the C om m onw ealth -S tate  
governm ent ag reem en t for the tran sfe r  of the  land to  the  C om m onw ealth, and it is 
expec ted  th a t the  C om m onw ealth would request the M etropolitan  W ater Sew erage and 
D rainage Board to  re ta in  th is m anagem ent responsibility  until a irpo rt construction  works 
w ere in itia ted . Once construction  was au thorized , the  environm ental m onitoring and 
o th e r land m anagem ent m easures discussed in C hapters 15 and 16 would be im plem ented .
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14.2 NOISE

Noise from a irc ra f t is consisten tly  iden tified  as the  most sign ificant adverse 
env ironm ental e ffe c t of existing airpo rt operations. Social surveys undertaken  for the 
Second Sydney A irport S ite Selection  Program m e also iden tify  noise as the major 
perce ived  d isadvantage of a second Sydney a irp o rt. For these  reasons, the  exam ination 
of noise e ffe c ts  in this section  re la te s  alm ost en tire ly  to  possible fu tu re  noise e ffe c ts  
from a irc ra f t operations under a se t of w orst case assum ptions.

The basis of the w orst case assum ptions was a level of a irc ra f t operations of 
275,000 m ovem ents per year. While th is level is appropria te  for assessing the maximum 
possible environm ental e ffe c ts , it is nevertheless a level th a t is unlikely to  be reached  
for many years , if ever.

For a given level and p a tte rn  of a irc ra f t operations, the noise e ffe c ts  will depend on the 
position and o rien ta tion  of the runways. An objective during the  p repara tion  of the 
prelim inary  m aster plan (Section 14.4) was to m inim ize the im pact of a irc ra f t noise on 
res id en tia l areas. To evaluate  the success of the  prelim inary  m aster plan in m eeting this 
ob jective , the p o ten tia l noise e ffe c ts  under the  proposed e a s t—w est runway alignm ent 
w ere com pared w ith those under an a lte rn a tiv e  no rth /sou th  alignm ent originally shown in 
th e  M inister for A viation 's press re lease  of 18 Septem ber 1984 announcing the short
listing  of Badgerys C reek  and Wilton.

14.2.1 Relevant government guidelines

In A ustra lia  there  have been th ree  m ajor governm ent investigations concerned w ith the 
e ffe c ts  of a irc ra f t noise:

. the 1970 rep o rt of the  P a rliam en ta ry  S elec t C om m ittee on A irc ra ft Noise which 
inquired in to  the e ffe c ts  of a irc ra f t noise on people, p roperties, in stitu tions and 
com m unities;

. a m ajor socio-acoustic  investigation  of the im pact of a irc ra f t noise on residen tia l 
com m unities undertaken  by the N ational A coustic L abora to ries of the  
C om m onw ealth D epartm en t of H ealth  (National A coustic L abora to ries 1982);

. the  investigation  by the  House of R ep resen ta tives Standing C om m ittee  on 
Environm ent and C onservation into the e ffe c ts  of a irc ra f t operations on the 
environm ent surrounding a irpo rts , begun in 1982.

As far as p rac ticab le , the  m ethod of assessm ent of p o ten tia l noise e ffe c ts  from airport 
developm ent a t W ilton is based on findings of the N ational A coustic L abora to ries  study 
and subsequent o ffic ia l guidelines. These cover th ree  fundam ental aspects of the 
assessm ent of a irc ra f t noise e ffec ts :

. m ethods of m easuring a irc ra f t noise exposure

. c r ite r ia  for determ ining  land use com patib ility  w ith d iffe ren t noise exposure levels 

. re fe ren ce  d a ta  on subjective reac tio n  to a irc ra f t noise exposure levels.

H ow ever, the  T erm s of R eference  of the  House of R ep resen ta tives Standing C om m ittee  
covered several im portan t m a tte rs  outside the established guidelines and scope of the 
N ational A coustic L abo ra to ries  study, including:

. the  ex ten t of the im pact of a irc ra f t noise on:

the  health  and w elfare of people, in stitu tions and com m unities 
p roperty  and p roperty  values ad jacen t to m ajor m etropolitan  airports;
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. the  e ffec tiv en ess  of adm in istra tive  procedures and regu la tions (including curfew s) 
designed to  lessen noise, and the m onitoring of such procedures and regula tions;

. the  ex ten t to which a irc ra f t noise should be taken  into account in establishing 
p rio rities  and program m es for the developm ent of existing a irpo rts  and the  building 
of new a irpo rts  w ithin and ad jacen t to m ajor urban areas;

. com pensation schem es for a irc ra f t noise operating  in the  U nited  Kingdom and o ther 
countries and th e  e f fe c t of those schem es on a irpo rt planning and developm ent;

. th e  constitu tional pow ers of the C om m onw ealth, S ta te  and local governm ents to 
leg is la te  for the  adequate  con tro l of a irc ra f t noise and ways in which these pow ers 
could be used for th a t purpose.

The C om m ittee  rece ived  over 3,000 pages of evidence and 600 subm issions and techn ica l 
docum ents. H ow ever, the  C om m ittee  rep o rted  (13 Septem ber 1984) th a t it was unable to  
com plete  its  inquiry w ithin the  te rm  of the P arliam en t. B ecause m em bership of standing 
com m ittees  changes following an e lec tion , the  C om m ittee  recom m ended th a t a Select 
C om m ittee , w ith sim ilar te rm s of re fe ren c e  to  the fo rm er C om m ittee , should be 
estab lished  by the  new P arliam en t to  carry  on the  work, and a S elec t C om m ittee  has 
recen tly  been estab lished . Thus, in this D ra ft E nvironm ental Im pact S ta tem en t, the 
assessm ent of noise e ffe c ts  and possible am elio ra tive  m easures is m ade w ithin the  
co n tex t of u n ce rta in tie s  as to  fu tu re  governm ent policies, guidelines and regu la tions, as 
w ell as the u n ce rta in tie s  surrounding the  tim ing, scale  and n a tu re  of fu tu re  a irc ra f t 
operations.

14.Z.Z Methods of measuring aircraft noise exposure

V arious m easures of cum ulative noise exposure have been developed in terna tionally . The 
Noise Exposure F o recas t (NEF) system , developed by the U nited  S ta te s  F edera l A viation 
A dm in istration , was recom m ended by the  1968 P a rliam en ta ry  Select C om m ittee  on 
A irc ra ft Noise for use in A ustra lia  as a guide to  a irc ra f t noise exposure, and was 
subsequently adopted. The NEF system  involves construction  of contours th a t link 
to g e th er points of equal cum ulative noise exposure. The contours are genera ted  from  
the  following input d a ta : a irpo rt flight p a tte rn s , num ber of daily a irc ra f t operations by 
type of a irc ra f t  and tim e of day or night, noise ch a ra c te ris tic s  of each  a irc ra f t during 
ta k e -o ff  and landing, and typ ical runw ay u tiliza tio n  p a tte rn s . The contours usually 
p lo tted  w ere for 40, 35, 30, and Z5 NEF units, the  severity  of noise e f fe c t increasing 
w ith th e  NEF value. These four contours, when overlaid  on a map of land uses, defined 
those areas  p o ten tia lly  sub ject to a irc ra f t noise exposure levels th a t would be 
incom patib le w ith ex isting  land uses.

The appropria teness of the NEF system  was generally  confirm ed by the  study undertaken  
by the  N ational A coustic L abora to ries , which com pared various m easures of noise 
exposure. H owever, th is study iden tified  the  following ways in which the NEF index 
could be im proved:

. The penalty  applied to  'n ight' flights (betw een the hours of 10.00 p.m . and 7.00 a.m.) 
should be reduced . Under the NEF system , one flight during these  hours is 
considered to be equivalent to about seventeen  fligh ts a t o ther tim es; how ever, 
among th e  A ustralian  populations stud ied , one night flight appears to  be equivalen t 
to  about two 'day' fligh ts in its  e ffe c ts .

. A penalty  should be in troduced for a irc ra f t flying in the  'evening' (betw een the hours 
of 7.00 p .m . and 10.00 p.m .). One flight in these hours appears to  be equivalent in 
its  e f fe c t on residen ts  to about four 'day' flights.

. Noise from  a irc ra f t th a t are a t the  airpo rt itse lf ra th e r than flying overhead should 
not be included in the calcu la tion  of the NEF.

378



WILTON

With th e  publication of th e  N ational A coustic L abora to ries rep o rt in 1982, the 
D epartm en t of A viation am ended the  m ethod of calcu la ting  NEF contours for A ustralian  
a irpo rts  to take  account of th a t repo rt's  findings (Appendix C). The re su ltan t index has 
been nam ed the A ustralian  Noise Exposure F o recast (ANEF) to  distinguish it from the 
NEF index.

The ANEF com putation  is based on fo recasts  of air tra f f ic  m ovem ents on an average 
day. If th e  20 ANEF contour w ere ca lcu la ted  day by day, its  position would vary 
considerably according to  tra f f ic  p a tte rn s , although th is varia tion  would be less in the 
case of the  higher contours.

Noise exposure on a p a rticu la r day will also be a ffe c te d  by tem p era tu re , wind, hum idity  
and m eteoro logical conditions. T em peratu re  d ifferences from point to  point and wind 
velocity  can a ffe c t the speed a t which sound trav e ls  by bending it from its  norm al 
s tra ig h t line path .

If sound is p ropagated  in a medium containing a tem p era tu re  grad ien t, the  sound waves 
are  d e flec ted  tow ards the  low er tem p era tu re  region. T em pera tu re  generally  decreases 
w ith elevation  and th e re fo re  sound waves tend to bend upward. Since the  ground re ta in s  
h ea t in the  day tim e, the  sound wave a tten u a tio n  is g rea te r  than a t night; when the  ea rth  
cools a t night, sound trav e ls  along the  ground m ore readily .

T em pera tu re  inversions, which are  quite common a t Wilton (Section 14.3), can som etim es 
trap  sound waves betw een the  ea rth  and the inversion layer, resu lting  in a 'sporadic 
bounce' e ffe c t. If the  inversion layer is low, a lte rn a te  sound shadow zones and 
in tensifica tion  zones can be c rea ted , w ith the  resu lt th a t people fa rth e r from an airport 
may hear an a irc ra f t m ore easily than  o thers  closer to it.

Sim ilarly, once a irc ra f t descend below the inversion layer, the sound energy rad ia ted  
upward will be partia lly  re f le c te d  tow ards earth , producing a re in fo rced  ground im pact. 
Cloud layers have an e f fe c t sim ilar to th a t of an inversion layer.

H um idity a ffe c ts  the  absorptive quality  of air, its  e ffe c t increasing w ith the  increasing 
frequency of the sound waves.

14.2.3 Land use com patibility

In the  light of the N ational A coustic L abora to ries rep o rt, the  D epartm en t of A viation 
p repared  land use com patib ility  advice for use by S ta te  and local governm ents when 
planning land uses for areas near a irports. This advice (Appendix C) is sum m arized in 
Table 14.2.1.

The advice supports the use of the  25 ANEF contour as the appropria te  c rite rion  for 
lim iting residen tia l land use in the v icin ity  of a irpo rts, while recognizing th a t, as shown 
in the  N ational A coustic L abora to ries rep o rt, some people w ith a higher sensitiv ity  to 
noise may find noise exposure a t the  20 ANEF level s till unacceptab le .

As it  would not be feasib le to  apply the  recom m endations in Table 14.2.1 to  land uses 
around existing airpo rts  w here residen tia l developm ent has been estab lished  for some 
tim e, the  principal applications for the  c r ite r ia  are  in determ ining  the  appropria teness of 
new urban developm ent around existing airpo rts  and guiding planning for su itab le  land 
uses around new airports.

The tab le  may be used for the broad scale  evaluation of the e ffe c ts  of a new airport on 
noise sensitive land uses in conjunction w ith the N ational A coustic L abora to ries findings 
w ith re sp ec t to  people's reac tio n  to airpo rt noise.
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Table 14.2.1 Land use com patibility advice by the Department of Aviation for areas 
in the vicinity of Australian airports

Land use
ANEF range

Below 20 20-25 25-30 Above 30

R esiden tia l Yes Yes
(Note 1)

No No

H otels, m otels, o ffices, Yes Yes (Note 2) No
public buildings

Schools, churches Yes No No No

H ospitals, th e a tre s Yes Yes
(Note 2)

No No

C om m ercia l, industria l Yes Yes Yes (Note 2)

O utdoor rec rea tio n a l
(non-spectator) Yes Yes Yes Yes

N otes:

(1) Some people m ay find the areas w ithin the 20 to  25 ANEF contours to  be 
unsuitable for residen tia l use, and land use au th o rities  m ay consider it 
app rop ria te  to  incorporate  noise contro l fea tu res  in the construction  of 
residences in such zones.

(2) An analysis of building noise reduction  requ irem en ts should be made by an 
acoustic  consu ltan t for such land uses w ithin these  ANEF contours and any 
necessary  noise control fea tu res  included in building design.

(3) The ac tu a l location  of the 20 ANEF contour is d ifficu lt to define accu ra te ly , 
m ainly because of variations in a irc ra f t flight paths.

Source: D epartm en t of Aviation, 1982a.

For n on -residen tia l land uses, the tab le  is used here as a source of recognized c r ite r ia  for 
identify ing  schools, churches and o ther land uses th a t would be incom patib le w ith  the 
assum ed level and p a tte rn  of a irc ra ft operations.

14.2.4 Subjective reaction to aircraft noise

In a  res id en tia l a rea  subject to a irc ra f t noise, the  num ber of residen ts a ffe c te d  will 
depend on tw o fac to rs  not covered in the com patib ility  advice:

. the  population density

. th e  ANEF level (e.g. if the ANEF level is 30 instead  of 25, more people will be 
severely  affec ted ).

The N ational A coustic L abora to ries rep o rt contains research  findings which allow an 
e s tim a te  to  be made of the  num ber of people exposed to  noise levels over 20 ANEF who 
will be m odera te ly  or severely  a ffec ted  by noise. For th a t study, personal in terv iew s 
w ere conducted  w ith 3,575 residen ts around the  com m ercial a irpo rts  in Sydney, A delaide, 
P e r th  and M elbourne, and the RAAF Richm ond Base.
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From  the  responses to  the  questionnaire, it was concluded th a t subjective reac tio n  to  
a irc ra f t  noise could best be m easured in te rm s of a 'general reac tion ' (GR) ra ting , which 
was a com posite of a  num ber of ra tings of d issa tisfac tion , annoyance and fear as well as 
rep o rts  of ac tiv ity  d isturbance and com plaint disposition. GR is a single score w ith an 
0-10 range which provides an accu ra te  and reliab le  m easure of an individual's overall 
sub jective reac tio n  to a irc ra f t noise.

F igure 14.2.1 illu s tra te s  the  points on the GR scale a t which m ore than 50% of the 
respondents to  the  N ational A coustic L aborato ries survey rep o rted  a varie ty  of negative  
opinions and behaviours re la ted  to  a irc ra f t noise reac tio n . The study rep o rt proposed 
th a t a score of 4GR or m ore be taken  as indicating th a t a respondent was 'm oderately  
a ffe c te d ' while a score of 8GR or m ore be taken  as indicating th a t a respondent was 
'seriously a ffec ted '.

This study also co rre la ted  GR scores w ith the locations of respondents w ithin the  15, 20, 
25, 30, 35 and 40 ANEF contours a t each of the airpo rt locations where surveys w ere 
conducted. The p ercen tages of respondents who w ere seriously a ffe c te d  and m oderately  
a ffe c te d  in re la tio n  to the noise to  which they w ere exposed (in ANEF units) is shown in 
F igure 14.2.2.

In areas  w ith a noise exposure level of 20 ANEF, alm ost half the residen tia l population 
w ere a t le ast m odera te ly  a ffec ted  and 12% of residen ts w ere seriously a ffe c te d  by 
a irc ra f t  noise. On this basis, the  N ational A coustic L abora to ries repo rt judged th a t to 
describe 20 ANEF as an 'excessive' am ount of a irc ra f t noise would be to  o ffe r a 
reasonable in te rp re ta tio n  of the sc ien tific  rela tionship  betw een a irc ra f t noise and 
subjective response.

The rela tionships shown in F igure 14.2.2 have been used to  es tim a te  the num ber of 
existing and p o ten tia l fu tu re  residen ts of areas likely to  be exposed to  ANEF levels of 20 
or more under the  w orst case assum ptions who would be seriously or m oderately  a ffec ted  
by a irc ra f t noise.

14.2.5 Method of assessing e ffec ts

A w orst case for the purposes of ca lcu la ting  ANEF contours for a second Sydney airpo rt 
was defined as follows:

. the  a irfie ld  was assum ed to opera te  a t a maximum capacity  of 275,000 annual 
a irc ra f t m ovem ents, w ith these m ovem ents divided into the following a irc ra f t types:

B747 type: 37,500 m ovem ents

A300 type: 87,500 m ovem ents

F27 type: 60,000 m ovem ents

G eneral aviation: 90,000 m ovem ents (60% single engine piston, 30% m ulti-
engine p iston, 10% business je t);

. evening operations (7 p.m . to 10 p.m.) w ere assum ed to com prise 15% of the general 
av iation  and F27 m ovem ents and 20% of the  A300 and B747 m ovem ents;

. n ight operations (10 p.m . to  7 a.m.) w ere assum ed to  com prise 5% of the general 
av iation  and F27 m ovem ents, and 10% of the A300 and B747 m ovem ents;

. flight pa th s for a irc ra f t m ovem ents w ere assigned as shown in Table 14.2.2 and 
F igure 14.2.3.
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1
C/5

L

c/ 6 -V

2 -

Report taking action against aircraft noise

Report being startled by aircraft noise 
Claim to have seriously considered moving 
Describe themselves as being “HIGHLY ANNOYED" 
Claim that they have not adapted to the noise 
Claim aircraft noise affects their health

Select aircraft noise as most worth improving 
Report that aircraft noise disturbs sleeping 
Spontaneously report disliking aircraft noise 
Report that aircraft noise disturbs reading 
Describe themselves as “CONSIDERABLY ANNOYED" 
Rate neighbourhood as “VERY BAD" for aircraft noise 
Report that aircraft noise disturbs relaxing 
Report that aircraft noise disturbs entertaining 
Select aircraft as noise most worth eliminating 
Describe themselves as "MODERATELY ANNOYED" 
Report that amount of aircraft noise has increased 
Report that aircraft cause house vibration 
Rate neighbourhood as “ BAD" for aircraft noise 
Claim to have thought that a plane might crash 
Report that aircraft noise disturbs conversation 
Describe themselves as being “SLIGHTLY ANNOYED" 
Report that aircraft noise disturbs listening 
Report that aircraft noise disturbs watching TV

0  -

0.5 Mention aircraft as noise heard in neighbourhood 

0.0 Report ever hearing aircraft noise

Figure 14.2.1
POINTS ON THE GR SCALE 
AT WHICH 50% OF 
RESPONDENTS TO NAL 
SURVEY QUESTIONS 
REPORTED VARIOUS 
REACTIONS

Source: Adapted from National Acoustic laboratories, 1982
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Figure 14.2.2 
RELATIONSHIP 
BETWEEN NOISE 
EXPOSURE 
FORECAST LEVEL 
AND COMMUNITY 
REACTION IN 
RESIDENTIAL AREAS

Source: Draft Australian Standard Acoustics:
Aircraft Noise Intrusion Building Siting and Construction 
(Revision 8 AS 2021 -1 9 7 7 ) adapted from NAL reports
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FLIGHT PATHS

Table 14.2.2 Flight path assignment

P ercen tag e  operation  by class

F ligh t pa th G eneral av iation F27 type A300 type B747 type

Day Ev/night Day Ev/N ight Day E v/night Day Ev/n ight

LI 8 0 8 0 30 7 35 15
L2 8 0 8 0 30 8 35 15
L3 32 10 32 10 5 7 0 0
L4 32 10 32 10 5 8 0 0

% T o ta l daily
landings 80 20 80 20 70 30 70 30

D 1 4 0 4 0 7 3 5 4
D2 4 0 4 0 20 6 30 4
D3 4 0 4 0 7 3 5 4
D4 4 0 4 0 20 6 30 4
D5 20 5 20 5 4 3 0 4
D6 12 5 12 5 4 3 0 3
D7 20 5 20 5 4 3 0 4
D8 12 5 12 5 4 3 0 3

% T otal daily
departu res 80 20 80 20 70 30 70 30
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The resu lting  ANEF contours w ere then  used to  es tim a te  the maximum fu tu re  num bers 
of residen ts  likely to  be seriously or m oderately  a ffec ted  under the  w orst case 
assum ptions. E stim ates  w ere made for both  the  proposed eas t/w e st and the  a lte rn a tiv e  
n o rth /sou th  runway alignm ents, which involved the  following steps:

. superim position of the  ANEF contours on maps of existing land use zoning in the 
region;

. e stim ation  by re fe ren c e  to maps and aeria l photographs of the ex ten t and n a tu re  of 
any existing subdivision less than the prevailing  minimum subdivision size;

. estim ation  of the maximum num ber of a llo tm en ts th a t could resu lt from fu rth er 
subdivision under existing zoning controls (the unlikely p rospect of areas w ithin the  
20 ANEF contour o ther than nom inated urban re lease  areas being rezoned  to  perm it 
urban res iden tia l developm ent was not considered);

. application  of an average household size for the a rea  from  the  1981 Census 
(3.7 persons) to  the  maximum num ber of a llo tm ents, in order to derive the 
maximum population th a t could be expected  w ithin each ANEF contour;

. es tim ation  of the  population w ithin each ANEF contour likely to  be seriously or 
m oderately  a ffe c te d  by a irc ra f t noise based on the findings of th e  N ational A coustic 
L abora to ries  study;

This analysis was carried  out for the no rth /sou th  and the eas t/w e st runw ay alignm ent 
a lte rn a tiv e s  a t Wilton. The e ffe c ts  of noise on ag ricu ltu ra l ac tiv itie s  are  described  in 
Sections 14.8 and 14.5 respectively .

1 4 .2 .6  Comparison o f noise e ffe c ts  of proposed and alternative runway alignments

Figure 14.2 .4  shows th e  20, 25, 30 and 40 ANEF contours for the proposed (east/w est) 
and a lte rn a tiv e  (north/south) runway alignm ents a t Wilton.

In both  cases a to ta l a rea  of approxim ately  6 ,700  ha outside the  proposed a irpo rt 
boundary could po ten tia lly  be subject to  noise exposure levels in excess of 20 ANEF 
under the w orst case assum ptions.

Proposed alignment (east/w est)

N oise-a ffected  land
Table 14.2 .3  gives a breakdow n, by zoning ca tegory  and ANEF level, of the a rea  outside 
the  a irp o rt but w ithin th e  20 ANEF contour. P resen t zoning contro ls a lready  g rea tly  
re s tr ic t  the  possible fu tu re  ex ten t of land uses incom patib le w ith the  w orst case level of 
a irpo rt o p era tions . W ater ca tchm en t land accounts for 93% of the  o ff-s ite  a rea  w ithin 
the  20 ANEF contour, while land zoned w ith a minimum p e rm itted  subdivision size of 
40 ha accounts for a fu rther 3% of the o ff - s ite  n o ise -a ffec ted  area . All the  o ff-s ite  a rea  
w ithin the 25 ANEF contour is w ater ca tchm en t land. T here are no schools, hospitals or 
o ther no ise-sensitive uses covered by the  D epartm en t of A viation's land use 
com patib ility  advice (Table 14.2.1) loca ted  w ithin the 20 ANEF contour.

Maximum future n o ise-affected  population
Table 14.2.4 provides a sum m ary of the  p ro jec ted  num ber of people who could po ten tia lly  
be a ffe c te d  by a irc ra f t noise under the  w orst case assum ptions for a irc ra f t operations 
and assuming dwellings are built on all existing or fu tu re  subdivisions. It is es tim a ted  
th a t in the fu tu re  th e re  could be about 130 people living w ithin the  20 ANEF contour. 
The fu tu re  population w ithin the 20 ANEF contour po ten tia lly  seriously or m oderately  
a ffe c te d  by a irc ra f t noise w ithin the  20 ANEF contour is shown in Table 14.2.5, and has 
been ca lcu la ted  from the  inform ation  given in Table 14.2.4 and F igure 14.2.2.
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ANEF contour for proposed 
25 runway alignment (east/west)

ANEF contour for alternative 
runway alignment (north/south)

Figure 14.2.4 
ANEF CONTOURS FOR 
WILTON, PROPOSED AND 
ALTERNATIVE RUNWAY 
ALIGNMENTS



Table 14.2.3 E ast/w est alignment: potential noise-affected  areas (ha) *

Zoning ca tegory**
ANEF

T otal
20-25 25-30 30-40 40+

2 ha minimum 27 - - - 27

16 ha minimum 263 - - - 263

40 ha minimum 200 - - - 200

100 ha minimum - - - - -

W ater ca tchm en t 3,306 1,949 1,019 22 6,296

T otal 3,796 1,949 1,019 22 6,786

* Within 20 ANEF contour and outside site  boundary.

** The land use zoning categories a re  derived from inform ation on local planning schem es supplied by the  D epartm ent of 
Environm ent and Planning. The urban/urban re lease  category  re la te s  to land included in village zones or shown in the 
NSW Urban Developm ent P rogram m e (D epartm ent of Environm ent and Planning 1983) as existing urban land or urban 
developm ent program m e re lease  areas. The 2 ha minimum category  re la te s  to land zoned R ural 'C l ' having a minimum 
allowable subdivision size of 2 ha. The 16 ha minimum category  re la te s  to  a land zoned R ural 'A2' having a minimum 
subdivision size of 16 ha. The 40 ha minimum category  re la te s  to  R ural 'A l' land having a minimum allowable subdivision 
size of 40 ha. The 100 ha minimum category  re la te s  to land zoned Rural 'A3' land having a minimum subdivision size of 
100 ha. The w ater catchm ent category  re la te s  to Special Uses zones 5(C1) W ater C atchm ent (MWS&DB). The zones in 
the  planning schem es do not necessarily  correspond to  existing land uses.

Table 14.2.4 E ast/w est alignment: potential n o ise-affected  population within
20 ANEF contour

Zoning category**
ANEF

T otal
20-25 25-30 30-40 40+

2 ha minimum 50 - - - 50
16 ha minimum 61 - - - 61
40 ha minimum 19 - - - 19
100 ha minimum - - - - -

W ater ca tchm en t - - - - -

T otal 130 - - - 130

** See no te  to Table 9.2.3 for explanation of these  zoning categories .

Alternative alignment (north-south)

N oise-affected  land
Table 14.2.6 gives a breakdow n, by zoning category  and ANEF level, of the to ta l a rea  
w ithin th e  20 ANEF contour around the a lte rn a tiv e  runway alignm ent. As w ith the 
e a s t/w e st alignm ent existing zoning controls already  g rea tly  re s tr ic t  the  possible fu tu re  
ex ten t of land uses incom patib le w ith the w orst case level of a irpo rt operations. W ater 
ca tchm en t land accounts for 51% of the o ff-s ite  a rea  w ithin the 20 ANEF contour, while 
land zoned w ith a minimum subdivision size of 40 ha or g rea te r  accounts for a fu rth er 
47% of the o ff-s ite  area , leaving a balance of about 2% accounted  for land subject to  a 
16 ha minimum subdivision size.
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Table 14.2.5 E ast/w est alignment: number of people potentially no ise-affected , by
ANEF level and how much a ffected

ANEF contour
Population ---------------------------------------------------------------------  T o tal

20-25 25-30 30-40 40+

E stim ated  maximum 
fu tu re  population 130 - - - 130

No. seriously a ffe c te d 18 - - - 18

No. m odera tely  a ffec ted * 68 - - - 68

Includes those seriously a ffec ted .

Maximum future n o ise-affected  population
Table 14.2.7 provides a sum m ary of the p ro jec ted  num ber of people who could po ten tia lly  
be a ffec ted  by a irc ra f t noise in th e  surrounding areas. It is es tim a ted  th a t th e re  could 
be approxim ately  240 people living w ithin the 20 ANEF contour. P o ten tia lly , up to  about 
50 people could live in areas a ffe c te d  by noise levels in excess of 30 ANEF. The fu tu re  
population po ten tia lly  seriously or m oderately  a ffe c te d  by a irc ra f t noise in te rm s of the 
N ational A coustic L abora to ries  GR index is shown in Table 14.2.8 below, and has been 
ca lcu la ted  from the  inform ation  given in Table 14.2.7 and F igure 14.2.2.

A comparison of the proposed and alternative alignments

Table 14.2.9 com pares the  no rth /so u th  and ea s t/w e st alignm ents. The proposed 
ea s t/w e st runway alignm ent a t the  W ilton site  would a ffe c t sign ificantly  few er people. 
H ow ever, in bo th  cases the num bers are a t a level where it could be argued th a t, by 
them selves, the  noise e ffe c ts  advantages of the  proposed east-w est alignm ent are  not 
su ffic ien t ju s tif ic a tio n  for p reference  over the north -sou th  alignm ent given o ther 
im portan t considera tions. The p o ten tia l noise e ffe c ts  could be lim ited  by planning 
contro ls to re s tr ic t  fu rth er developm ent, and this could make the d ifference  betw een the 
noise e ffe c ts  of the tw o alignm ents insignificant. Equally, though, planning contro ls on 
subdivision m ight be relaxed . Wilton is one of the  po ten tia l areas for fu rth er urban 
developm ent iden tified  by th e  D epartm en t of Environm ent and Planning (Section 9.8). A 
north -sou th  alignm ent could be a signficant constra in t on this, w hereas the proposed 
ea s t/w e st alignm ent has the advantage th a t 93% of the p o ten tia l n o ise -a ffec ted  land is 
w ate r ca tchm en t and th e re fo re  w ithout po ten tia l for urban developm ent. This is one 
reason for the  D epartm en t of A viation p referring  the  east-w est alignm ent.

14.2.7 Evaluation of noise e ffe c ts  of the proposed alignment

The ANEF contours for the proposed ea s t/w e st alignm ent are  shown on a 1:25,000 scale 
fo ld-out map a t the  rea r of this rep o rt (Appendix U). The noise e ffe c ts  of the proposed 
alignm ent may be evaluated  by com parison w ith those of existing m ajor A ustralian  
a irpo rts . Table 14.2.10, which com pares the fu tu re  maximum population w ithin the 
20 ANEF contour around W ilton w ith the existing populations w ithin the  20 ANEF 
contours around four m ajor A ustralian  a irpo rts , shows the num bers likely to  be seriously 
or m odera te ly  a ffe c te d  by noise to  be much low er than a t the  existing a irp o rts . This is 
desp ite  the  following w orst case assum ptions:

. a level of a irc ra f t operations th a t is 62% higher than the level a t K ingsford-Sm ith 
A irport;
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a continued population increase w ithin the 20 ANEF contour (...% inc rease  over the 
e s tim a ted  1981 population) around W ilton up to the  m aximum allow able given 
existing zoning controls;

no allow ance for possible beneficial e ffe c ts  from any fu tu re  m odifications to 
a irc ra f t or operating  p rac tices , or both, to  m inim ize noise im pacts.

Table 14.2.6 North/south alignment: potential no ise-affected  areas (ha)*

Zoning category**
ANEF

T otal
20-25 25-30 30-40 40+

2 ha  minimum - - - - -

16 ha minimum 80 53 31 1 165

40 ha minimum 524 634 415 8 1,581

100 ha minimum 1,318 214 - - 1,532

W ater ca tchm en t 1,939 978 487 8 3,412

T otal 3,861 1,879 933 17 6,690

* Within 20 ANEF contour and outside s ite  boundary.

** The land use zoning categories are derived from inform ation on local planning schem es supplied by the  D epartm ent of 
Environm ent and Planning. The urban/urban re lease  category  re la te s  to land included in village zones or shown in the 
NSW Urban Developm ent Program m e (D epartm ent of Environm ent and Planning 1983) as existing urban land or urban 
developm ent program m e re lease  areas. The 2 ha minimum category  re la te s  to  land zoned R ural 'C l ' having a minimum 
allowable subdivision size of 2 ha. The 16 ha minimum category  re la te s  to a  land zoned R ural 'A2' having a minimum 
subdivision size of 16 ha. The 40 ha  minimum category  re la te s  to Rural 'A l' land having a minimum allowable subdivision 
size of 40 ha. The 100 ha minimum category  re la te s  to land zoned R ural 'A3' land having a minimum subdivision size of 
100 ha. The w ater catchm en t category  re la te s  to  Special Uses zones 5 ( 0 )  W ater C atchm en t (MWS&DB). The zones in 
the  planning schem es do not necessarily  correspond to existing land uses.

Table 14.2.7 North/ south alignment: 
20 ANEF contour

potential no ise-affected population within

Zoning catego ry**
ANEF

T otal
20-25 25-30 30-40 40+

2 ha minimum - - - - -

16 ha  minimum 19 12 7 - 38

40 ha minimum 48 58 38 4 148

100 ha minimum 48 8 - - 56

W ater ca tchm en t - - - - -

T otal 115 78 45 4 242

** See no te  to  Table 9.2.6 for explanation of these  zoning ca tego ries .
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Table 14.Z.8 North/south alignment: number of people potentially noise-affected

Population
ANEF contour

Total
20-25 25-30 30-40 40

E stim ated  maximum 
fu tu re  population 115 78 45 4 242

No. seriously a ffec ted 16 18 18 2 54

No. m oderately  a ffec ted * 60 49 35 3 147

Includes those seriously a ffec ted .

Table 14.2.9 Comparison o f Wilton runway alignment alternatives in terms of noise- 
affected  population

N um ber of people po ten tia lly  a ffec ted

Population criterion* E ast/w est
alignm ent

N orth /sou th
a lte rn a tiv e

Population w ithin 40 ANEF contour _ 4
Population within 30-40 ANEF contour - 45
Population w ithin 25-30 ANEF contour - 78
Population w ithin 20-25 ANEF contour 130 115
T otal population w ithin 20 ANEF contour 130 242
T otal population seriously a ffec ted  
T otal population m oderately  or

18 54

or seriously a ffec ted 68 147

In each case, the maximum fu tu re  population es tim a te  is based on the assum ption 
th a t existing zoning arrangem ents will continue.

N everthe less, should the w orst case even tuate , the noise e ffe c ts  on those few people 
seriously a ffe c te d  would be severe, as illu s tra ted  by the  GR index in F igure 14.2.1. P rior 
to  the s tage  a t which worst case levels w ere reached , and possibly long before, adverse 
e ffe c ts  of noise could be fe lt in two ways:

. d irec t noise e ffe c ts  of a low er order of m agnitude 

. e ffe c ts  on p roperty  values.

P ast stud ies of the im pacts of a irc ra f t noise have not been conclusive. A review  of 
th ir te e n  em pirical studies of a irpo rt noise and property  values (Nelson 1980) concluded 
th a t the  w eight of evidence was th a t two houses w ith d iffe ren t noise environm ents but 
o therw ise iden tica l would d iffer in value in proportion to  the  noise level d ifference . 
H owever, the  stud ies re la ted  mainly to p roperties  exposed to  30 ANEF or more; also, the 
'o therw ise iden tica l' basis for the  conclusion leaves open the possibility  th a t a t a second 
Sydney airpo rt the negative e ffe c ts  of a irpo rt noise will be outw eighed by the positive 
e ffe c ts  of increased  dem and for residen tia l p roperties  c rea ted  by a irpo rt em ploym ent 
opportun ities. Since for a given airpo rt location  and scale of developm ent the increased  
land dem ands are  constan t w hatever the  noise im pacts, a situa tion  such as th a t which 
would apply a t Wilton (where noise im pacts would be slight com pared w ith those a t o ther 
airports) m akes it m ore likely th a t the  adverse e ffe c ts  of noise would be outw eighed by
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th e  e ffe c ts  of increased  land dem and. For individual p roperties  p o ten tia lly  sub ject to  
high noise levels, this genera liza tion  may not hold. Even in these cases, how ever, 
decisions by the S ta te  G overnm ent w ith resp ect to  new road and ra il works (Section 14.4) 
and land use zoning (Section 14.2.10) could have a more significant influence on p roperty  
values.

Table 14.2.10 Comparison of populations within 20 ANEF contour

A verage num ber 
of a irc ra f t 

m ovem ents*

N um ber of people w ithin 20 ANEF**

A irport
Seriously M oderately+

T otal
populationP er

day
P er

night

a ffec ted  
by noise

a ffec ted  
by noise

O thers

Wilton eas t/w est
alignm ent 371.2 135.6 18 68 62 130

Sydney,
K ingsford-Sm ith 218.1 76 .3 62,198 141,436 67,374 208,810

M elbourne,
T ullam arine 166.0 55.0 2,238 8,188 6,374 14,562

A delaide 4 9 .3 21.5 10,005 31,586 19,347 50,933

P e rth 27 .6 24.4 3,438 9 ,812 9,234 19,046

* F27 size and ■over; day - 7 a.m . to  7 p.m ; night -  7 p .m . to  7 a.m .

** For Wilton, num bers are  e s tim ated  fu tu re maximum populations assuming continuity  
of existing land use zoning and construction  of dwellings on all existing subdivisions; 
for m ajor A ustralian  a irpo rts , num bers are 1981 es tim ates.

+ Includes seriously a ffe c te d .

Source: N um bers for Wilton have been estim ated  by m ethods described  in the tex t;
num bers for o ther a irp o rts  have been ca lcu la ted  from d a ta  contained  in the  N ational 
A coustic L ab o ra to ries  rep o rt, 1982. Although this d a ta  re la te s  to  NEF 3,6 contours 
which d iffe r from ANEF contours, these d ifferences are  not sign ifican t. A irc ra ft 
m ovem ents for T ullam arine are as provided by the D epartm en t of A viation.

1 4 .2 .8  A m eliorative measures

The principal am elio ra tiv e  m easures th a t may be considered for application  to p o ten tia l 
n o ise -a ffec ted  areas are:

. source and operational controls 

. land use con tro ls

. building con tro ls.

Source and operational controls

The cu rren t genera tion  of je t  a irc ra ft, which are expected  to be operational to  a t le ast 
the  y ear 2000, incorporate  advanced engine technology th a t has sign ificantly  reduced 
noise ou tp u t. It is unlikely th a t fu rth er significant engine noise reductions could be 
ach ieved  w ithout a m ajor step  forw ard in the technology of engine design.
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T here are  also some operational and adm in istra tive  contro ls th a t could be in troduced to  
m inim ize the num ber of people a ffec ted  by airpo rt noise. They include the m ethod of 
using the  runw ays and the  flight paths th a t a irc ra f t use. It is possible th a t new 
technology may allow use of new techniques th a t lead to  a reduction  of noise e ffec ts .

H ow ever, none of the  above controls can be counted on to  sign ificantly  reduce the 
e s tim a te s  of the maximum po ten tia l n o ise -a ffec ted  population under the worst case 
assum ptions.

Land use controls

Stringen t land use controls over po ten tia lly  n o ise -a ffec ted  areas can be used to  prevent 
the  num ber of people who could be seriously or m oderately  a ffe c te d  by a irc ra f t noise 
reaching  the  maximum levels e s tim ated  above for the w orst case conditions. As the 
C om m onw ealth has no pow er to  im plem ent and m aintain  the necessary  land use controls, 
th e  p resen t p ra c tic e  of the D epartm en t of A viation for p ro tec tin g  airpo rt environs is to 
issue the  re lev an t land use contro l au tho rities  w ith an ANEF contour map along w ith its  
land use com patib ility  advice. D irections made in 1983 under Section 117(2) of the NSW 
E nvironm ental Planning and A ssessm ent A ct, 1979, re s tr ic t the powers of councils to 
rezone land in areas where the ANEF level advised by the D epartm en t of A viation 
exceeds 20.

The D epartm en t of Environm ent and Planning is cu rren tly  investigating  in terim  planning 
m easures to  con tro l and p ro te c t the two sites sh o rt-lis ted  for Sydney's second a irpo rt and 
th e  surrounding areas  th a t may be n o ise -a ffec ted . It is proposed th a t the in terim  
planning m easures would take  e ffe c t a t the tim e of the  public re lease  of the D raft 
Environm ental Im pact S ta tem en t and th a t, upon announcem ent of the se lec ted  s ite , they 
would be revoked for the  site  not se lec ted . The in terim  m easures would re la te  to  the 
ANEF noise contours map for the e a s t/w e st alignm ent, included as a fold-out map in 
Appendix U of this rep o rt.

A fte r a  s ite  has been se lec ted , more com prehensive land use planning m easures will be 
requ ired  in order to  d irec t developm ent in the  n o ise -a ffec ted  a reas, to  prohibit 
inappropria te  uses, to  iden tify  land for fu tu re  a irpo rt associa ted  uses and also to address 
the  rela tionship  of the a irpo rt to  o ther issues in th e  M acarthur Sub-Region. It is 
proposed th a t a s tra te g ic  land use plan for the  a rea  in the proxim ity  of the se lec ted  
a irp o rt s ite  will be included in the M acarthur R egional Environm ental P lan 
(Section 14.8).

In the long te rm , when fu tu re  a irc ra f t num bers, types and flight paths becom e less 
u n certa in , it is likely th a t revised ANEF maps will be issued by the  D epartm en t of 
A viation showing less extensive po ten tia l noise e ffe c t.

Building controls

In para lle l w ith the  above land use controls, those local councils w ith areas a ffec ted  by 
a irc ra f t noise should also im plem ent building standards such as those se t out in the d ra ft 
A ustralian  S tandard  for A coustics: A irc ra ft Noise Intrusion -  Building Siting and
C onstruction  (revision of AS 2021-1977). This d ra ft standard , like the  D epartm en t of 
A viation 's land use com patib ility  advice, is based on the findings of the N ational 
A coustic L abora to ries  rep o rt on A irc ra ft Noise in A ustralia . It defines building site  
accep tab ility  by ANEF zone (Table 14.2.11), and provides recom m endations on 
appropria te  building construction  techniques to  ensure th a t desired indoor sound levels 
cam be achieved.

The classes of building site  accep tab ility  specified  in the  d ra ft S tandard  aire:

. A cceptab le: If the building site  is classified  as 'accep tab le ', the re  is usually no
need to  provide p ro tec tio n  specifically  against a irc ra f t noise in the building's 
construction .
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. C onditional: If the building site  is c lassified  as 'conditional', th e  maximum a irc ra f t
noise levels for the re lev an t a irc ra f t should be determ ined  and th e  a irc ra f t  noise 
a tten u a tio n  to be expected  from  the  proposed construction  should be de term ined . 
(The procedure for making these de term ina tions is se t out in the  d ra f t S tandard.)

. U naccep tab le : If the building s ite  is classified  as 'unaccep tab le ', construc tion  of
th e  proposed building(s) should not norm ally be considered.

Table 14.2.11 Building site acceptability for noise reduction assessm ent

Building type
Building site  accep tab ility  based on ANEF zones

A ccep tab le C onditional U naccep tab le

H ouses, hom e units, f la ts Less them 20 ANEF 
(Note 1)

20-25 ANEF 
(Note 2)

G rea te r  than 
25 ANEF

H otels, m otels, hostels Less than 25 ANEF 25-30 ANEF 
(Note 3)

G rea te r  than  
30 ANEF

Schools, un iversities Less them 20 ANEF 
(Note 1)

20-25 ANEF 
(Note 3)

G rea te r  them 
25 ANEF

H ospitals, nursing hom es Less than  20 ANEF 
(Note 1)

20-25 ANEF 
(Note 3)

G rea te r than 
25 ANEF

Public buildings Less than 20 ANEF 
(Note 1)

20-25 ANEF 
(Note 3)

G re a te r  than 
25 ANEF

C om m ercia l buildings Less them 25 ANEF 25-30 ANEF 
(Note 3)

G rea te r than 
30 ANEF

Light industria l buildings Less them 30 ANEF 30-35 ANEF G rea te r  them 
35 ANEF

H eavy industria l buildings A ccep tab le  in all ANEF zones

N otes:

1. The ac tu a l location  of the  20 ANEF contour is d ifficu lt to define accu ra te ly , 
m ainly because of varia tion  in a irc ra f t flight paths.

2. Some people may find the areas  w ithin the 20-25 ANEF contour to  be 
unsuitable for resid en tia l use. Land use au tho rities  may consider th a t the  
incorporation  of noise contro l fea tu res  in the construction  of residences is 
appropria te .

3. An analysis of building noise reduction  requ irem en ts should be m ade by an 
acoustic  consu ltan t and any necessary  noise contro l fea tu res  included in the 
design of the  building.

Source: D ra ft A ustralian  S tandard  for A coustics: A irc ra ft Noise In trusion -
Building Siting and C onstruction  (revision of AS 2021-1977).

Acquisition of potentially no ise-affected  land

Section 51 (XXXI) of the  A ustralian  C onstitu tion  confers on the  A ustralian  P arliam en t 
the  pow er to  m ake laws for 'the  acquisition  of p roperty  on ju st te rm s from  any S ta te  or 
person for any purpose in re sp ec t of which the P arliam en t has power to  m ake laws'.
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H ow ever, th e re  is some doubt about the validity  of acquiring land th a t is not required  for 
a specific  public purpose; in o ther words if the Com m onw ealth G overnm ent acquired land 
and then disposed of it subject to  re s tric tio n s  on noise sensitive developm ent, such action  
m ight be challenged. The proposed acquisition  boundaries outlined in this D raft 
E nvironm ental Im pact S ta tem en t are  based on those areas requ ired  for a irc ra f t 
operations and re la te d  ac tiv itie s , and do not include the acquisition of additional areas 
which could be a ffec ted  by a irc ra f t noise. N evertheless, the  principle of purchasing 
bu ffe r zones was considered in de ta il by the House of R ep resen ta tives  Standing 
C om m ittee  on Environm ent and C onservation in the  la st P arliam en t, and it  may be th a t 
th e re  could be changes in p rac tice  a f te r  the S elect C om m ittee  in the p resen t P arliam en t 
has rep o rted .

Compensation for injurious affection

T here is no provision under the Lands A cquisition A ct 1955 or o ther Com m onw ealth 
leg islation  for the paym ent of com pensation for injurious a ffec tio n  such as may be 
caused by a irc ra f t noise.

14.2.9 C onstruction  noise

C onstruction  noise likely to be heard  beyond the boundaries of the s ite  would be th a t 
associa ted  w ith the m ajor earthw orks required  for the runways and te rm inal areas.

This phase of construction  could be expected  to  la st for two to  th ree  years. Typical 
equipm ent would include scrapers, fron t-end  loaders, bulldozers and heavy haul trucks.

The source noise levels of this m achinery are in the range 70-100 dBA, depending on 
equipm ent type and operating  load. Given the quan tities  of ea rth  to  be moved (and hence 
the  num ber of vehicles required), it could be expected  th a t construction  noise levels 
(L10) of 55-60 dBA could be experienced for periods a t points along the boundary of the 
s ite  depending upon when and where earthw orks w ere in progress.

This noise level could be 10-15 dBA higher than background levels which would be 
no ticeab le .

14.3 ARCHAEOLOGY

This section  discusses the resu lts  of the archaeological assessm ent of the proposed 
a irpo rt s ite  and its  surrounds. The principal ob jectives of th is assessm ent w ere to  
de term ine  the na tu re  and d istribu tion  of A boriginal archaeological s ites  in the area , to 
assess th e ir  sign ificance, and to  evaluate  the p o ten tia l e ffe c ts  of a irport developm ent 
upon these sites.

In achieving these  objectives, the  following m ethods w ere used:

. Previous archaeological investigations re levan t to the  a rea  w ere review ed.

. A concise, environm entally  based p red ic tive s ta tem en t was prepared , based on this 
archaeo log ical review  and on environm ental in form ation , geological and topographic 
maps and air photos.

. This in form ation  enabled appropria te  fieldw ork m ethods to be devised which were 
then  refined  in the field  to take  account of s ite  conditions affec tin g  archaeological 
visibility , such as ground surface visibility  and exposure.

393



. In considering th e  resu lts  of the field  survey of each a rea , the following points were 
addressed:

the  rep resen ta tiv en ess  of the survey in determ in ing  the  n a tu re  and d istribu tion  
of th e  archaeo log ical resource , and in p a rticu la r the degree to  which the  field 
re su lts  f it te d  the expected  p a tte rn s;

the  sign ificance of the archaeological s ite s  loca ted , and of the archaeo log ical 
resource as a whole.

14.3.1 Existing site  data

Environmental setting

The study of the p o ten tia l archaeological resources of the ten  proposed airpo rt s ite s  used 
a subdivision of landscape types based on bedrock geology and landform  to iden tify  
environm ental zones of d iffering  archaeological sensitiv ity . For Wilton, the zones 
iden tified  w ere:

. p la teau  on W ianam atta  Shale w ith some H aw kesbury Sandstone outcrops;

. p la teau  on H aw kesbury Sandstone w ith some W ianam atta  Shale;

. valleys and gullies in H aw kesbury Sandstone.

The m ore d e ta iled  archaeological study of W ilton p roceeded  on the  basis of 
archaeo log ical fieldw ork, in which the above zones were refined  to  re f le c t more closely 
the  likely d istribu tion  of archaeological s ites w ithin the  proposed a irpo rt s ite  and 
environs. This allow ed a m ore hom ogeneous assessm ent to be made of the archaeological 
sensitiv ity  of individual environm ental zones. The m odified system  used to describe the 
environm ental zones (Figure 14.3.1) was as follows:

. p la teau  on H aw kesbury Sandstone or W ianam atta  Shale;

. c reek -lines, consisting of broad upper valleys and en trenched  low er valleys in 
H aw kesbury Sandstone.

Plateau on sandstone or shale
The p la teau  landform  is gen tly  undulating in this a rea  and has a dense v egeta tion  cover 
of eucalyp t woodland and fo res t. This environm ental zone can be fu rth er subdivided 
according to  bedrock  geology, v egeta tion  form ations, ex ten t of groundcover and su rface  
v isib ility . H ow ever, these  subdivisions would have li t t le  value for this assessm ent, as 
each  is equivalent in te rm s of the po ten tia l for d e tec tio n  of archaeo log ical s ites.

Creek lines
T here are a num ber of creeks in the proposed a irpo rt s ite  and its  environs. In the higher 
reaches of these  creeks the  valleys are  broad, w ith  gently  sloping banks and sandstone 
outcrops in the  c reek  beds. In the low er reaches the creeks are en trenched  in the 
underlying sandstones, producing s teep  slopes and escarpm ents containing rock sh e lte rs  
and overhangs.

Previous investigations

G enerally , the m ajority  of archaeological s ites  in sandstone areas of the Sydney Basin 
have been loca ted  e ith e r in sh e lte rs  produced by the cavernous w eathering  of sandstone 
c liffs  (occupation deposits and pain ted  art), on outcrops of sandstone (engraving and 
grinding grooves) or on escarpm en ts, in creek  beds, or on sandy ground n ear creek-lines 
(a r te fa c t sca tte rs ) . O ther s ite s  which may occur include burials, scarred  or carved  tree s , 
and stone arrangem ents , but the  locations of these cannot be generalized .
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T here have been few system atic  archaeological surveys in the  W ilton d is tr ic t. Of the  
surveys which have been conducted, all but one have been tran sec ts , covering only sm all 
portions of th e  environm ental zones which occur w ithin the boundaries of the  proposed 
a irpo rt s ite  (Haglund 1974; A ttenbrow  and Happ 1983; K am m inga 1981). These surveys 
lo ca ted  several sandstone sh e lte rs  w ith charcoal draw ings, and a num ber of o th e r 
sh e lte rs  th a t would have been su itab le  for occupation but which had no evidence of 
having been used.

An archaeological survey conducted by Haglund in 1982 included the  exam ination  of p a rt 
of A llens C reek , some of which lies w ithin the boundaries of the  proposed a irpo rt s ite . 
E ight s ite s  w ere recorded  by Haglund in th e  gorge of A llens C reek. Of these , tw o sh e lte r 
s ites  occur w ithin the  proposed a irp o rt boundary; these contain  charcoal and ochre line 
draw ings and w hite hand-stencils.

In addition to  s ite s  reco rded  during sy stem atic  survey, several o thers have been 
iden tified  in the  W ilton d is tr ic t. These are prim arily  sh e lte r s ites  w ith draw ings on 
p ro te c te d  w alls, although o ther s ites  including grinding grooves and rock engravings have 
also been found. The m ost no tab le  is the  Wilton s ite , 4 km to the  north  of the proposed 
a irpo rt s ite . This has been described by Sim (1964), and has ex tensive charcoal draw ings 
along approxim ately  30 m of rock sh e lte r wall.

14.3.2 A rchaeological survey

Predictive statem ent

Based on the  resu lts  of these  ea rlie r investigations and o ther re levan t in form ation , 
p red ic tions w ere developed concerning th e  likely n a tu re , location , and frequency of 
occurrence of p reh isto ric  archaeological s ite s  in the  a rea  of the  proposed a irpo rt s ite  and 
its  environs. The pred ic tions made w ere as follows:

. On the  p la teau , only low density  s c a tte rs  of stone a r te fa c ts  will be found, depending 
on the conditions of exposure of the  ground surface and the su rface  visibility .

. As a  resu lt of past logging ac tiv itie s  and bushfires, i t  is unlikely th a t th e re  will be 
any scarred  or carved  tree s  rem aining in the area .

. S ites along the  creeks where sandstone outcrops will include a r te fa c t  s c a tte rs  along 
th e  creek  beds, and a r t  s ites  and occupation deposits in sh e lte rs  in sandstone 
outcrops in the  en trenched  reaches of the creeks.

Fieldwork strategy

Given the  resu lts  of previous archaeological investigations in the  region, the d istribu tion  
of archaeo log ical s ite s  was expec ted  to  be strongly co rre la ted  w ith outcrops of 
sandstone. B ecause of th is, the  field  survey was co n cen tra ted  in a reas where these 
occurred , which w ere prim arily  along the  m ajor drainage lines.

E ach of the  main creeks in the proposed airpo rt s ite  was th e re fo re  exam ined, as well as 
sandstone outcrops in the valleys, particu la rly  those exposed in creek  beds and on the 
hillslopes overlooking creeks. Sandstone outcrops in which cavernous w eathering  had 
produced rock overhangs w ere closely inspected  both  for draw ings on rock faces and for 
a r te fa c ts  on sh e lte r floors. A close inspection of sandy soil on level ground beside creeks 
was also m ade for a r te fa c t sc a tte rs . In addition, several tra n se c ts  w ere m ade across 
a reas  of fo rested  country  on shale and sandstone derived soils to  investiga te  s ite  
occurrence on the  p la teau .

The sam ple survey a reas  exam ined during the  field  study are shown on F igure 14.3.1.
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Results of the field  survey

Two of the  rock sh e lte rs  w ith A boriginal draw ings lo ca ted  ad jacent to  A llens C reek  th a t 
had been iden tified  by Haglund in her 1982 survey w ere v isited  and found to  be w ithin the 
a re a  of the  proposed airpo rt s ite . In addition, tw o rock shelters  w ith possible stone 
a r te fa c ts  w ere loca ted  ad jacen t to  C ascade C reek. One sh e lte r contains tw o quartz  
fragm en ts while the  o ther contains four. H owever, because these  a r te fa c ts  lie in a 
su rface  lag of quartz  pebbles, some of which are  frac tu red , it is possible th a t they are 
na tu ra lly  occurring. The quartz  pebbles would have been eroded from the  sandstone of 
the  rock  she lte rs.

No o ther archaeological m a te ria ls  w ere observed in the proposed airport s ite , although a 
sh e lte r site  w ith charcoal drawings was loca ted  by o ther field  w orkers in the gorge of the 
C ordeaux R iver ju s t beyond the  proposed airport s ite  boundary.

Assessm ent of archaeological sensitivity

The likely archaeological ch a ra c te ris tic s  and sensitiv ity  of the d iffe ren t environm ental 
zones w ere reassessed  in the light of fieldw ork resu lts  and the previous investigations 
discussed above.

. P lateau on sandstone and shale: The soil and vegeta tion  cover in both  the  shale
and sandstone areas in th is zone has been disturbed to  a lim ited  degree only and, 
because of this, archaeological s ite s  th a t may be p resen t would not have been 
d e te c te d . H owever, although th is zone contains a wide varie ty  of edible p lant 
species, th e re  is am absence of adequate  she lte r for sustained occupation, and it is 
likely th e re fo re  th a t the  A boriginal exp lo ita tion  of th is a rea  was largely  re s tr ic te d  
to  the use of these food resources. Thus, th e re  would probably be l i t t le  or no 
archaeo log ical trac e s  le f t .  It is considered th a t, desp ite  the poor su rface  exposure, 
th e  fa c t th a t no s ite s  w ere found in this zone is a true  re flec tio n  of the  low 
frequency of s ites  on the p la teau . The re la tiv e  uniform ity  of landform  in the 
p la teau  a reas  suggests th a t th is low site  frequency can be generalized  to a reas th a t 
w ere not exam ined in the  field.

T here may once have been scarred  and carved tree s  in th is zone. H owever, the  
ex tensive logging and clearing  of the a rea  have resu lted  in the  loss of tre e s  of 
su ffic ien t age to  have re ta in ed  scars of A boriginal origin.

. Creek-lines:

Broad upper valleys in sandstone: In the  upper reaches of the  w atercourses in
th is zone the creeks are  not deeply incised into the underlying rocks. Of the 
creeks th a t w ere exam ined, all have outcrops of sandstone which would have 
been su itab le  for sharpening h a tch e t-h ead s, but no evidence of this ac tiv ity  was 
found. Some a r te fa c t  s c a tte rs  are  probably p resen t, although the  lack of 
su rface  visibility  and exposure have p reven ted  such s ite s  being lo ca ted . It is 
considered th a t the archaeological sensitiv ity  of this zone is low.

Entrenched creek-lines in sandstone: The low er portions of several creeks
w ithin th e  proposed a irp o rt s ite  have been deeply en trenched  in to  the  
sandstone. These include each of the w estern  creeks flowing into the Cordeaux 
R iver, A llens C reek  and C ascade C reek  in the north , and one creek  in the  
southern  portion  of the s ite .

This environm ental zone was considered to be po ten tia lly  the m ost sensitive in 
the  a rea . The incision of s tream s into the  underlying sandstones has c rea ted  
c liffs  in to  which cavernous w eathering has form ed rock overhangs of the type 
which p reh isto ric  A borigines used for sh e lte r. The exposed sandstone would 
also have been su itab le  for the  grinding of stone ha tch e t-h ead s. It is in this
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environm enta l zone th a t the tw o a r t  s ite s  previously recorded  by Haglund (1982) 
and the sh e lte rs  w ith stone a r te fa c ts  w ere loca ted . N evertheless, desp ite  a 
com plete  survey, no fu rth e r s ites  w ere found, indicating th a t the  sensitiv ity  of 
th is zone is in fa c t low.

E ach A boriginal a r t s ite  is considered to  be unique, and these s ite s  are  widely perce ived  
as having g re a te r  a e s th e tic  or h eritag e  significance than s ite s  w ith s c a tte rs  of stone 
a r te fa c ts . B ecause of this and the re la tiv e  visibility  of a r t s ites  in rock sh e lte rs , such 
a r t s ite s  have inevitab ly  becom e o v er-rep resen ted  in the  N ational P arks and W ildlife 
Serv ice s ite  reg is te r  (which lists  all A boriginal s ite s  discovered) in com parison w ith 
reco rds of th e  open cam psites which would have been used m ore frequen tly  by the  
p reh is to ric  A borigines living in the  sandstone areas.

H ow ever, while each archaeological s ite  containing sc a tte rs  of stone a r te fa c ts  is also 
considered to be unique, the  inform ation  th a t can be derived from  one a r te fa c t  s c a tte r  
can be used to  provide genera lized  s ta tem en ts  about the  n a tu re  of A boriginal stone 
working procedures. It is th e re fo re  possible to  speak of rep resen ta tiv e  sam ples of s ite s  
w ith stone a r te fa c ts  and to  p reserve  much of the  inform ation  on A boriginal stone 
working from  only a sm all num ber of these s ite s  in any one area .

14.3.3 A ssessm ent of e ffe c ts  and safeguards

The archaeo log ical assessm ent of e ffe c ts  is confined to  the e f fe c ts  of the proposed 
acquisition  and of fu tu re  airpo rt developm ent a t the s ite . A ssessm ent of associated  
e f fe c ts  arising from  induced developm ent or from the  location  of new road or ra il access 
ro u tes  would requ ire  fu rth e r investigation  once the  locations for these fac ilitie s  w ere 
determ ined .

A rchaeological s ite s  which may occur on sandstone and shale derived soils on the  p la teau  
would be d isturbed  or to ta lly  destroyed  by the construction  of an a irp o rt. The conclusion 
draw n from  the  field  survey is, how ever, th a t the num ber and significance of these  s ite s  
is not high and th a t rep resen ta tiv e  sam ples occur in stab le  se ttings in a reas im m ediately  
outside the  proposed s ite  which would not be a ffe c te d  by the  construction  of an a irpo rt.

The rock sh e lte r s ites  ad jacen t to  A llens C reek  are  w ithin the  boundary of the proposed 
a irpo rt s ite , although prelim inary  a irpo rt design ind icates  th a t these  would not be 
d irec tly  a ffe c te d  by a irp o rt construction . The floor of one of these rock  sh e lte r s ite s  is, 
how ever, as l i t t le  as 1 m above the creek  bed and if the re  w ere any change in the 
hydrology of this creek  which resu lted  in the w ater level rising perm anen tly  by th is 
am ount the  A boriginal draw ings in this s ite  would be th rea ten ed .

In co n tra st to  a rt s ites  which have previously been loca ted  in the d is tr ic t (such as th e  
W ilton a r t site), th e  two sh e lte r s ite s  ad jacen t to  A llens C reek  are poorly p reserved . 
Wind and w ate r erosion in the sh e lte rs  has resu lted  in flaking of the sandstone on which 
th e  charcoal and ochre draw ings are found, while staining caused by th e  redeposition  of 
m inerals on to the  she lte r walls has obscured some of the a r t .  In segm ents of the  sh e lte r 
walls w here there  has been no substan tia l dam age to  the a r t, the  pigm ents used for the  
draw ings have faded, and in many cases the m otifs are  ind istinct.

As the s ite s  are not well p reserved  and as the  a rt w ithin the  shelters  continues to  
d e te r io ra te , th e ir  value in te rm s of sc ien tific , a e s th e tic  or h e ritag e  significance 
d ecreases  w ith tim e. No a r te fa c ts  w ere observed on the floor of the she lte r on the  
eas te rn  side of A llens C reek , although th e re  w ere several level a reas apparen tly  free  
from  rockfall th a t may con tain  occupation deposits of archaeo log ical sign ificance.

Should it be determ ined  a f te r  fu rth e r d e ta iled  design th a t the a r t s ites  m ight be a ffe c te d  
by a irpo rt developm ent, the  D epartm en t of A viation would consult w ith the  local 
A boriginal land council and the N ational Parks and W ildlife Service to  de term ine  w hat 
ac tion  was necessary . Considering the  unlikely long-term  survival of the  a r t w ithin the
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rock sh e lte rs  it is recom m ended th a t, if the she lte rs  w ere to  be a ffec ted  by a irpo rt 
construction , d e ta iled  recording of the rem aining a r t should occur, and te s t excavation 
of the  deposits should be undertaken  prior to  developm ent to  determ ine the ex ten t and 
significance of any archaeological m a teria ls .

Provided th a t this program m e w ere followed, no fu rther archaeological investigation  is 
considered to  be necessary . H owever, if any additional in form ation  concerning the 
archaeological sensitiv ity  of the s ite  becam e available before construction , the 
D epartm en t of A viation would review  the need to  appoint a qualified archaeologist to 
m onitor the  developm ent during ground disturbance.

All A boriginal sites in New South Wales are  p ro tec ted  under the N ational Parks and 
W ildlife A ct, 1974, and come under the ju risd iction  of the N ational Parks and Wildlife 
Serv ice. B efore any s ite  cam be destroyed , perm ission m ust be obtained from the 
D irec to r of the Service. N ational Parks and Wildlife policy also requires th a t developers 
consult w ith th e  local A boriginal people to  asce rta in  w hether a s ite  a ffe c te d  by 
developm ent is of significance to them .

14.4 CONCERNS OF ABORIGINAL PEOPLE

The principal aim of th is section  is to describe the views and concerns of A boriginal 
people who may be a ffe c te d  by the  acquisition proposal or by fu tu re  airpo rt developm ent 
a t the  Wilton s ite . C o n tac t was made w ith o fficers of the W estern M etropolitan  and the 
South C oast regional A boriginal land councils, who re fe rred  consideration of the p ro ject 
to  the  re levan t local A boriginal land councils. These w ere the  T haraw al (W estern 
M etropolitan) and Illaw arra  (South Coast) local Aboriginal land councils: as F igure 14.4.1 
shows, the proposed s ite  is near the boundary of these tw o land council areas.

Figure 14.4.1
LOCAL ABORIGINAL LAND COUNCIL AREAS

399



The A nthropological C onsu ltan t a tten d ed  m eetings of the  W estern M etropolitan  R egional 
Land Council and the T haraw al Local A boriginal Land Council. T here was no m eeting  
held of th e  South C oast Regional Land Council during th is period, and a scheduled 
m eeting  of the  Illaw arra  Local A boriginal Land Council was cancelled .

E ach local A boriginal land council appointed a liaison o ffice r to  conduct in terv iew s under 
th e  d irec tion  of the  A nthropological C onsultan t (in the case of Illaw arra , the  liaison 
o ffice r was appointed by th e  Land Council S ecre tary ). The liaison o ffice rs , who w ere 
b rie fed  as to  the  required  con ten t and conduct of in terv iew s by the  A nthropological 
C onsu ltan t, com piled lists  of land council m em bers to  be co n tac ted . These lists  w ere 
then  approved by an o ffice r of the  re levan t land council as being su ffic ien tly  
rep re sen ta tiv e  of the  a rea  concerned.

The es tim a ted  to ta l A boriginal population of the  T haraw al and Illaw arra  land council 
a reas is 6,500 (based on C om m onw ealth D epartm en t of A boriginal A ffa irs C om m unity 
P rofiles). Of th is, some 400 A boriginal people are recorded  on these  land councils' 
m em bership ro lls.

D iscussions w ere held w ith fo rty -one m em bers of these  land councils (10% of the  to ta l 
m em bership of both land councils, or 0.6% of the e s tim a ted  to ta l A boriginal population 
w ithin these  land council areas). The average age of those in terv iew ed  was th irty -s ix , 
and th e ir  average tim e of residence in the a rea  was six years. While the  num ber of 
people in terv iew ed  form s only a sm all pe rcen tag e  of the to ta l A boriginal population, it is 
a sign ifican t sam ple of th e  local population who have involved them selves w ith th e  land 
councils since th e ir  fo rm ation  early  in 1984.

Those in terv iew ed  w ere asked for th e ir  views on a irpo rt developm ent, and what 
knowledge they  had of the  a rea  concerned, p a rticu la rly  w ith  regard  to p laces of 
sign ificance to  A boriginal people. In this regard , a d istinction  was made in this 
assessm ent betw een:

. an archaeo log ical survey which is concerned w ith the physical evidence of past 
hum an ac tiv ity ;

. an an thropological survey which is concerned w ith observable and w ritten  evidence 
of past and p resen t hum an a c tiv ity . Thus, it encom passes the  sign ificance of a 
p a rticu la r a rea  in h is to rica l and contem porary  te rm s, bo th  as p a rt of a people's 
cu ltu ra l expression and as an influence on lifesty les .

The fa c t th a t A boriginal people cu rren tly  living in the areas w ith which this study is 
concerned may no t, un til recen tly , have had access to  inform ation  about the h isto ry  and 
trad itio n s  of th e  a rea  is not considered significant in p resen ting  th e ir contem porary  
p erspectives. T here are various ways in which a people hand down or rece ive  cu ltu ra l 
fac ts  over generations. F a c ts  which are able to be discerned through an thropological 
stud ies of the  past and p resen t becom e cu ltu ra l fac ts  of sign ificance to  con tem porary  
A boriginal people once they are absorbed in to  Aboriginal consciousness. D irec t oral or 
w ritten  transm ission through the generations of p a rticu la r local descen t groups is not a 
p re req u isite . The heavy em phasis which tends to  be placed by non-A boriginal people on 
tangible physical ob jects as being ind icative of p ast A boriginal ac tiv ity  obscures these  
cu ltu ra l aspects  of past and presen t associations w ith p a rticu la r areas.

14.4.1 Description of existing conditions

The A boriginal people of the  a rea  include those who have been born and brought up th e re  
as w ell as those (the m ajority) who have re se tt le d  in the a rea  from o th e r p a rts  of New 
South Wales during the  past tw enty  years. T here are several s ite s  of h is to rica l and 
cu ltu ra l sign ificance to  A boriginal people in the  W ilton a re a  which are known through 
s ite  surveys organized by local A boriginal people and through records made available by 
th e  N ational Parks and W ildlife Service. Some of these s ites  have already  been tam pered  
w ith and are in need of g re a te r  p ro tec tio n .
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H ow ever, while th e re  is a g rea t deal of in te re s t in the trad itio n a l life  of the D haraw al* 
people, very li t t le  is known by A boriginal residen ts about the h istory  of the local area . 
Given th is com parative  lack  of in form ation , they  feel strongly  th a t any sites  associa ted  
w ith the  h isto ry  and trad itions  of A boriginal people in the  a rea  should be the subject of 
ca re fu l p reserva tion  and tre a te d  as a s ign ifican t p a rt of the  D haraw al h e ritag e . Such 
s ite s  are  regarded  as a m ajor m eans by which A boriginal people of the a rea  may 
red iscover the  past they  have been denied.

Andrews and Bodkin-Andrews (1984) have shown th a t the C a ta ra c t R iver and gorge are 
p articu la rly  s ign ifican t a reas, both  in te rm s of th e ir sacred  m eaning to  the  trad itional 
D haraw al people and as the locations where a  g rea t many of the  D haraw al people died in 
th e ir confron ta tions w ith Europeans.

14.4.2 Assessm ent of e ffec ts

The anthropological assessm ent of e ffe c ts  is confined to  the e ffe c ts  of the proposed 
acquisition  and of fu tu re  a irpo rt developm ent a t the s ite . A ssessm ent of associated  
e f fe c ts  arising from  induced developm ent or from  the  location  of new road or ra il access 
rou tes  would requ ire  fu rth e r consultation  once the  locations for these fac ilitie s  w ere 
determ ined .

None of the  fo rty -one people in terv iew ed was able to iden tify  any s ite s  of significance 
w ithin the  proposed a irpo rt s ite . Section 14.3 also concludes th a t the re  are  no s ite s  of 
archaeo log ical significance to A boriginal people w ithin the  boundary of the proposed 
site , although th e re  are tw o a r t s ites (one possibly containing stone sca tte rs) near the  
no rthern  boundary.

H ow ever, th e re  are a la rge  num ber of A boriginal s ites  which have been recorded  by the 
N ational P arks and W ildlife Service in a reas beyond the  proposed a irp o rt s ite , and 
o ffice rs  of the Service have described the general a rea  as highly archaeologically  
sensitive . M em bers of both  the  T haraw al and the  Illaw arra  local A boriginal land councils 
have also expressed concern about the possibility  of environm ental im pacts on s ite s  of 
h is to rica l and cu ltu ra l significance to  A boriginal people th a t are outside the proposed 
a irp o rt s ite  but th a t could be a ffe c te d  by noise, a ir and w ater pollution, or changes to 
stream  levels. T here is also concern about subsidiary developm ent, such as land being 
made available for p riv a te  developm ent in the  region. N evertheless, a m ajority  of those 
A boriginals co n tac ted  had no objection to  the  proposed acquisition and a irpo rt 
developm ent provided th a t this did not cause, e ith e r d irec tly  or ind irectly , any dam age 
to s ites of sign ificance. In th is co n tex t, assurance was requested  th a t th e re  would be no 
fu rth er d estruc tion  of the A boriginal h eritag e  in this area , particu la rly  in view of the 
li t t le  th a t does rem ain  in ta c t. The possibility  of em ploym ent opportunities through 
a irp o rt developm ent was w elcom ed.

T here w ere some A boriginals, how ever, who expressed opposition to airpo rt developm ent 
on the  grounds th a t it would be destru c tiv e  of very a t tra c tiv e  bushland and much 
w ildlife, it would increase  urban developm ent, noise and tra f f ic  problem s, and could pose 
a pollution th re a t to  the river system . As the peace and quiet of the a rea  had been 
am ajor reason for people having moved th e re , this p o ten tia l change in the n a tu re  of the 
a re a  was of considerable concern.

*N ote: V arious spellings of this language nam e are recorded  in the early  li te ra tu re .
'D haraw al' is the spelling adopted by the A ustralian  In s titu te  of A boriginal S tudies and 
has been used in this rep o rt when re fe rrin g  to  the trad itio n a l people of this a rea . The 
spelling 'Tharaw al' has been adopted by the Local A boriginal Land Council as being more 
consisten t w ith conventional English spelling p rac tice  for th is lam ino-dental (Eades 
1976).
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Indications w ere given th a t de legates  of the  T haraw al Local A boriginal Land Council to  
the  W estern M etropolitan  Regional A boriginal Land Council would seek to  am end the 
m otion carried  by th e  G andangara Local Aboriginal Land Council (Section 9.4.2) to  
d e le te  any re fe ren c e  to the proposed Wilton s ite  from  th a t m otion (which opposed airpo rt 
developm ent) un til such tim e as the Tharaw al Local A boriginal Land Council has 
determ ined  its  final position regarding the  proposed airpo rt s ite .

14.4.3 Environmental safeguards and monitoring

If th e  W ilton site  w ere se lec ted  for the second Sydney a irp o rt, it  could be expec ted  th a t 
the  o ffice rs  of the  local Aboriginal land councils would a c t to  claim  and ensure 
p ro tec tio n  of any s ites  of sign ificance to  A boriginal people in the a rea  to  be acquired  or 
any o ther a ffe c te d  a rea  under the  N ational Parks and W ildlife Service A ct, 1974, and /or 
the  C om m onw ealth A boriginal and T orres S tra it Islander (Interim) H eritage  P ro tec tio n  
A ct 1984.

The A llens C reek  s ite s  described in Section 14.3.2 are already  recorded  A boriginal P laces 
under the  N ational Parks and W ildlife A ct, 1974. If, in the  in terim  period betw een  
se lec tio n  of the  s ite  and a irpo rt construction , any s ite s  of archaeo log ical sign ificance or 
of sign ificance to  A boriginal people w ere iden tified , steps would be taken  w here possible 
by the  D epartm en t of A viation to  salvage any a r te fa c ts  or re lics or to  p ro te c t s ite s.

In addition to  the  above m easures, during the  course of p rep ara tio n  of th is D ra ft 
Environm ental Im pact S ta tem en t the T haraw al Local A boriginal Land Council m ade the 
following subm ission to  th e  D epartm en t of A viation.

. T hat all lands not essen tia l to  the  a irpo rt's  ac tua l operational needs e.g. buffer 
zones, e tc . should be declared  as m em orial parkland to  the  D haraw al nation , and 
said m em orial parkland be m anaged in perp etu ity  jo in tly  by the  A irport A uthority  
and th e  T haraw al Local Aboriginal Land Council.

. T hat the airport be given an appropria te  nam e drawn from the trad itio n a l D haraw al 
language, w ith such nam e being accep tab le  to  the  T haraw al Local A boriginal Land 
Council.

. T hat w ithin the  a irp o rt s ite  a museum of A boriginal a r te fa c ts  and a r ts  be 
estab lished  and th a t th is  museum be m anaged by the  T haraw al Local A boriginal 
Land Council and be funded by the D epartm en t of A viation and/or the F edera l 
G overnm ent.

. T hat a scholarship, to  be funded by the  D epartm en t of A viation and F edera l 
G overnm ent, be estab lished  to  tra in  a su itab le person, nom inated  by the  T haraw al 
Local A boriginal Land Council, as a professional archaeo log ist (Aboriginal). This 
scholarship is to  com m ence w ithin one year of the  G overnm ent's announcem ent of 
the se lec tion  of the  Wilton s ite , to  be for a maximum tenure  of five years, and be 
financially  equivalent (as a minimum) annually to the  nom inee's previous year's  gross 
incom e and increased  by 10% per annum for the duration  of the  scholarship.

. T hat, a t the  com pletion of the nom inee's archaeological stud ies, the  D epartm en t of 
A viation employ the said person on site  as residen t A boriginal archaeo log ist up to  
th e  end of the  a irpo rt construction  period and th e re a f te r  appoint them  to  the 
perm anen t position of C urato r of the airpo rt museum a t a level no less than  the  
scholarship incom e annually adjusted  by CPI.

. T hat the D epartm en t of A viation undertake to  tra in  and em ploy A boriginal s ta ff  in 
perm anen t positions once the a irpo rt becom es operational, a t a level no less them 1% 
of the to ta l perm anent s ta ff .
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. T hat the D epartm en t of A viation undertake to  ensure the em ploym ent of A boriginal 
w orkers during the  construction  phase of the  a irpo rt's  developm ent a t a level of no 
less than  1% of the full w orkforce em ployed a t the  airpo rt s ite .

. T hat the  D epartm en t of A viation gran t to the Tharaw al Local A boriginal Land 
Council sole trad ing  righ ts for the sale of A boriginal a r t and souvenirs a t the airpo rt 
s ite .

. T hat during the  to ta l construction  phase of the  developm ent, the D epartm en t of 
A viation em ploy an A boriginal S ites O fficer to  assist the  A boriginal archaeologist. 
Any A boriginal S ites O fficer em ployed should have com pleted  the S ites O fficer 
T raining Course (organized by Tranby C ollege, Glebe) and be appointed a f te r  
consu ltation  w ith the  local A boriginal land councils.

. In addition, during construction , co n trac to rs  should be made aw are th a t all 
A boriginal s ites and re lics are p ro tec ted  under the  N ational Parks and W ildlife A ct, 
1974, and any s ite s , re lics  or sk e le ta l rem ains uncovered during construction  work 
m ust im m ediately  be rep o rted  to  the  N ational Parks and W ildlife Service. In the 
even t of such finds, any plans for m itiga tion  work should be checked w ith the 
N ational Parks and W ildlife Service and th e  local Aboriginal land councils prior to 
such plans being put into e f fe c t. This process should be clearly  understood in 
co n tra c ts  en te red  into w ith the  D epartm en t of A viation. (The local A boriginal land 
councils or the  regional or S ta te  land councils may invoke the Com m onw ealth 
A boriginal and T orres S tra it (Interim) H eritage  P ro tec tio n  A ct 1984, should they be 
d issa tisfied  w ith ac tion  taken  which may dam age such finds.)

It should be noted  th a t the  tim e available for p repara tion  of this D ra ft Environm ental
Im pact S ta tem en t was insuffic ien t to  enable the norm al nego tia ting  processes required
for full consu ltation  w ith A boriginal com m unities to be followed.

14.5 EUROPEAN HERITAGE

The proposed site  and its  surrounds have had a re la tiv e ly  short h isto ry  of European 
se tt le m e n t. This sec tion  discusses the resu lts  of an inquiry in to  w hat e lem en ts of 
European h eritag e , if any, may still rem ain  w ithin the  area . The prim ary research  
objectives w ere:

. to  de term ine  the dom inant strands of European h isto rica l developm ent;

. to  m ake a p red ic tion  of the archaeological po ten tia l, based on an assessm ent of the 
rem ains likely to be found, given th a t continuing land use and developm ent have 
possibly substan tia lly  a lte red  or destroyed  the archaeological resource;

. to  lo ca te  physical e lem ents rep resen ta tiv e  of the developm ent, and/or sign ificant 
h e ritag e  item s;

. to  assess the  p o ten tia l e ffe c ts  of a irpo rt developm ent on the h isto rica l resources, 
and determ ine appropria te  safeguards.

T here have been no previous surveys of the European h isto rica l archaeology of the s ite . 
A rchival research  of both  p rim ary  and secondary sources and ti tle s  searches w ere 
th e re fo re  carried  out to  determ ine the prim ary h isto rica l developm ents w ithin the 
proposed site  and surrounds. Also, in order to  provide a  con tex t for the s ite  survey and 
th e  investigative  research , inquiries d irec ted  tow ards identify ing areas around and within 
the  s ite  th a t m ight be po ten tia lly  sensitive w ere m ade of heritag e  groups, the 
M etropolitan  W ater Sew erage and D rainage Board, and local people. R eg isters  of 
h is to rica l s ites  w ere also exam ined to  find out w hether any listed  sites occurred  within 
the  proposed site  or the  25 ANEF contour.
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Figure 14.5.1 
DEVELOPMENT 
HISTORY OF WILTON

Location of proposed airport site

NATURAL RESOURCES 

SOCIAL STRUCTURE 

TECHNOLOGY AND INDUSTRY 

TRANSPORT 

SETTLEMENT PATTERN

PRE-EUROPEAN SETTLEMENT

Tribal and community living

Stone implements, axes, blades, spears, fire

Walking via creeks and ridges

Scattered campsites along creeks in rock 
shelters

Phase 1

INITIAL EUROPEAN SETTLEMENT 
(1850-1890)

Good water, pockets of fertile soil, coal 

Small scattered farms and larger homesteads 

Water supply, coal, grazing 

Difficult access, dirt tracks, horses and carts 

Scattered farmhouses and homesteads

ECONOMY AND RELICS Subsistence living, art sites, isolated Coal mining and grazing
occupation sites

14.5.1 Environmental setting

The s ite  is loca ted  in an a rea  of p la teau x  and gullies on a  com bination of W ianam atta  
Shale and H aw kesbury Sandstone. Soils range from  very poor to  good and the s ite  has 
p len ty  of available w ate r. The dom inant fac to rs  th a t have influenced se ttlem en t 
p a tte rn s  are  geographic and environm ental: d ifficu lties  of access and te rra in , to g e th e r 
w ith in fe rtile  soils, have im posed severe lim ita tions on ag ricu ltu ra l a c tiv itie s  and stock  
grazing and have m eant th a t developm ent of the  a rea  has been m inim al and la te .

14.5.Z Historical them es of development

The s ite  lies p rim arily  w ithin the Parish  of Wilton, in the  County of C am den. Small 
sections are  contained  w ithin the adjoining parishes of Banksia and W allandoola. W ithin 
th e  P arish  of Wilton, Portions 2, 2Z, 24, 25, 26, 27, 28, 52, 53, 54, 56, 57, 59, 60, 61 and 
71 a re  re lev an t, as well as Portion  1 in the  Parish  of W allandoola.

Two main h isto rica l them es of developm ent (Figure 14.5.1) m ay be perce ived  from  
arch ival re search  and h isto rica l survey:

. sm all-scale  dom estic  se ttle m e n t, o ften  w ith associa ted  c a t t le  runs;

. appropria tion  of land for ca tchm en t areas by the  M etropolitan  W ater Sew erage and 
D rainage Board, from as early  as the 1880s.
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Both these  them es are  confined to  the  la te  n ine teen th  and early  tw en tie th  cen tu ries . 
The use of land for w ater ca tchm en t has had an overriding e f fe c t on a tte m p ts  a t 
dom estic s e ttle m e n t, as the  ex ten t of W ater Board appropriations has inhibited 
subsequent developm ent.

D om estic settlem ent

The proposed site  and the land w ithin the  20 ANEF contour adjoin many cen tre s  of early  
s e ttle m e n t. Land adjoining the  site  on the  no rth  was issued to  the  surveyor Thom as 
M itchell in 1835, and a very small section  of this gran t (Portion No. 2) in trudes into the 
s ite . H owever, the  a rea  was not associa ted  w ith early  n in e teen th -cen tu ry  h isto rica l 
developm ents; the  m ajor se ttlem en ts  were fu rth er no rth  where geographic and 
environm ental fac to rs  w ere m ore favourable.

Some parish  portions w ere allocated  in the  mid and la te r  n ine teen th  cen tury , bu t th e re  is 
very l i t t le  to suggest th a t any im portan t developm ents took place during this tim e; the 
predom inant use appears to  have been only as s c a tte re d  grazing runs.

The early  tw en tie th  cen tu ry  from about 1920 onwards saw an increase in the  subdivision 
and sale of land, and m ore farm s, still m ainly for c a tt le  grazing, w ere established. 
H owever, th e  physical co n stra in ts  p reven ted  these  from  developing in to  large or 
perm anent concerns and this is the case even today.
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The only d ep artu re  from the  p a tte rn  of dom estic se ttle m e n t has com e w ith som e lim ited  
in fra s tru c tu re  associa ted  with industrial developm ent. Land w ithin the s ite  is owned by 
th e  Bellam bi Coal Com pany for the  purpose of establishing a proposed new mine su rface  
com plex. T here are also two easem en ts passing through the site : one in co rpo ra tes  the  
A ustra lian  Gas L ight Com pany's gas p ipeline, and the  o ther a 330 kV transm ission line.

Appropriation for water catchm ent

The second m ajor them e of developm ent in the a rea  has been appropria tion  of land by 
th e  M etropolitan  W ater Sew erage and D rainage Board, which has had a s ign ifican t 
influence on the landscape. T erra in  th a t had proved largely  unsuitable for se ttle d  
occupation and developm ent was ideal for use for w ate r supply purposes. All a reas  
outside the parish  portions already  a lloca ted  w ere proclaim ed as p a r t of the  M etropolitan  
C a tchm en t in th e  la te  n in e teen th  and early  tw en tie th  cen tu ries , and additional portions 
have a t d iffe re n t tim es been acquired by the Board to  increase  the  ca tchm en t a rea  and 
provide additional p ro tec tio n . Once the  W ater Board purchased land, the a rea  was 
to ta lly  c leared  of existing s tru c tu re s  and was allow ed to re v e g e ta te , so as to ensure an 
uncon tam inated  w ate r supply. In this way all tra c e s  of ea rlie r  se ttle m e n t w ere rem oved.

14.5.3 Assessm ent of the archaeological evidence

Prediction of potential archaeological evidence

It m ay be in ferred  from  the  problem s of access, te rra in  and frequen tly  poor soils th a t 
non-A boriginal h is to rica l developm ent of th is a rea  would have been severely  lim ited , and 
it  is unlikely th a t evidence of very early  se ttlem en t would be found. The earlie s t 
physical developm ent of the  a rea  by Europeans appears to  d a te  back  to  th e  la te r  
n in e teen th  cen tu ry  and this was on a very sm all scale , probably com prising sm all houses, 
outbuildings, fences, and some clearing  for grazing and dam s. This p a tte rn  continued 
into the tw en tie th  cen tury , although some m arginal a c tiv itie s  ceased  as the  M etropolitan  
W ater Sew erage and D rainage Board consolidated  its  holdings of land around the  
p e rim e te r  of the ca tch m en t. H owever, physical evidence even of this la te r  period  of 
developm ent is unlikely to  be found, given the  c learance  and rev eg e ta tio n  policies of the 
M etropolitan  W ater Sew erage and D rainage Board.

Principles for determining significance

The significance of an a rea  or of individual e lem en ts w ithin an a rea  in te rm s of h e ritag e  
value may be es tim a ted  according to re levan t h is to rica l, sc ien tific  or cu ltu ra l c r ite r ia . 
H owever, th e  key d e te rm in an t m ust always be th a t the  elem en t se lec ted  is e ith e r unique 
or ra re  or else is an outstanding exam ple of the p a rticu la r type of h eritag e  th a t it 
exem plifies. F u rtherm ore , the  significance of the item  or a rea  should be considered 
w ithin the  local, regional and national con tex ts.

T herefo re , for the  purpose of this study, if any a rea  or item  of possible sign ificance w ere 
found, it would be analysed to  determ ine w hether it exem plified  or illu s tra ted :

. in te rm s of h is to rica l value:

strong  association  w ith acknow ledged im portan t figures or events; 

a sign ificant or determ ining  e ffe c t on local, regional or national history;

. in te rm s of sc ien tific  value:

excellence , ra r ity  or uniqueness in techn ica l, industria l or c rea tiv e  
ach ievem ent;

p o te n tia l for fu tu re  sc ien tific , archaeological, a rc h ite c tu ra l or environm ental 
investigation ;
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. in te rm s of cu ltu ra l and/or aes th e tic  value:

a way of life , an ethn ic  group, or a se t of custom s th a t are unique, ra re , or of 
p a rticu la r in te res t;

a no tab le  tow nscape, landscape or individual se ttin g  th a t con tribu tes to the 
a rea  or is illu s tra tiv e  of the developm ent of the  locality .

Results of field survey and assessment of archaeological sensitivity

T here are no surviving s tru c tu re s  of any kind re la ting  to  the  early  farm ing and grazing 
developm ent of the  proposed s ite . A erial photographs ind icate  very l i t t le  p o ten tia l for 
sub-surface evidence to be found. The only n in e teen th -cen tu ry  house surviving until 
re la tiv e ly  recen tly  was on Wonson Hill, but i t  was dem olished by the M etropolitan  W ater 
Sew erage and D rainage Board a num ber of years ago and no evidence of any foundations 
could be lo ca ted  during this survey.

A landing s trip  dating  from  World War II is still in ex istence, although it is not used. 
T here is also evidence of m ore recen t phases of developm ent, prim arily  from the  1950s 
onwards, on p roperty  not owned by the M etropolitan  W ater Sew erage and D rainage 
Board. H owever, liaison w ith local h is to rica l associations and inform ants, as well as a 
review  of existing h eritag e  reg is te rs , ind icate  th a t the re  are no s ite s  or buildings of 
h eritag e  value th a t w ere reg is te red , recorded  or known to be s till in ex istence w ithin the 
25 ANEF contour.

As the proposed site  and im m ediately  ad jacen t areas are loca ted  outside the m ajor areas 
of n in e teen th -cen tu ry  developm ent, it may be concluded th a t they are  of m inim al 
h eritag e  significance. The sm all portion of land granted  to  Thom as M itchell in 1835 
contained  w ithin the s ite  has been noted, but is not considered to be of any g rea t 
sign ificance.

The s tru c tu re s  rem aining w ithin the  s ite  largely  rep resen t la te r  tw en tie th -cen tu ry  
developm ent and, although they  are of some m inor local significance, this p a tte rn  of 
developm ent is well rep resen ted  elsew here.

14.5.4 Assessm ent of e ffe c ts  and safeguards

This discussion is confined to  the  e ffe c ts  of the proposed acquisition and of fu tu re  
a irpo rt developm ent a t the s ite . A ssessm ent of associated  e ffe c ts  arising from  induced 
developm ent or from th e  location  of new road or ra il access rou tes would requ ire  fu rth er 
investigation  once the locations for these fac ilitie s  w ere determ ined .

The conclusions estab lished  by the  field survey and docum entary  research  are th a t the 
h is to rica l resource on the  proposed s ite  is minim al and th a t sim ilar p a tte rn s  of 
developm ent could be expected  outside the  a rea . H ence, even though the developm ent 
would rem ove all evidence of occupation during earlie r periods, it could not be 
considered a sign ifican t im pact in h is to rica l te rm s.

If the  proposed site  w ere acquired, and if any additional inform ation concerning the 
archaeological sensitiv ity  of the  a rea  cam e to  light prior to  the  com m encem ent of 
construction , th e  D epartm en t of A viation would review  the need to  appoint a qualified 
archaeologist to  m onitor the developm ent during ground d isturbance, and to  re tr iev e  and 
reco rd  m a te ria l th a t m ight be revealed .

During airpo rt operation , the  D epartm en t of A viation would undertake an assessm ent of 
th e  possib ility  of any adverse e ffe c ts  of a irc ra f t noise on any item s of h eritag e  
significance th a t m ight have been subsequently iden tified  w ithin the  25 ANEF contour.
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14.6 ECONOMIC EFFECTS

This sec tion  assesses the  econom ic e ffe c ts  of acquisition of the proposed s ite , and of 
fu tu re  construction  and operation  of an a irpo rt th e re . T here is also discussion of the  
likely  changes to  the social and econom ic ch a ra c te ris tic s  of the  region in which the  
proposed a irpo rt is loca ted . In the  case of a irpo rt operation , the assessm ent re la te s  to  a 
w orst case of 13 million passenger m ovem ents per year and the  maximum additional 
em ploym ent th a t could be expected  w ith this level of a irpo rt operations. The e ffe c ts  are  
considered a t th ree  spa tia l levels:

. the  regional level (i.e. th e  Sydney Region);

. th e  sub-regional level (i.e. the  econom ic sub-region around Wilton defined for study 
purposes as com prising the  local governm ent areas of C am pbelltow n, Wollondilly and 
Wollongong);

. the  a irpo rt loca lity  (i.e. the im m ediate  loca lity  of the s ite  defined for study 
purposes by re fe ren c e  to  the boundaries of th e  Census C ollection  D is tr ic t m ost 
closely corresponding to  the  s ite  boundary).

The boundaries of these  areas are shown on F igure 14.6.1. Also shown on F igure 14.6.1 is 
th e  K ingsford-Sm ith econom ic sub-region, defined for study purposes as being the sam e 
as th e  D epartm en t of Environm ent and Planning's Botany Bay Sub-Region. This sub- 
region was used when analysing the econom ic e ffe c ts  of K ingsford-Sm ith A irport, the 
resu lts  of which w ere a guide to  the  assessm ent of the possible e ffe c ts  of an a irp o rt a t 
Wilton.

14.6.1 The existing econom ic e ffec ts  o f Kingsford-Smith Airport

As a guide to  the  possible scale  and na tu re  of the  econom ic e ffe c ts  of a second Sydney 
a irp o rt, a de ta iled  study of the  em ploym ent c h a ra c te ris tic s  and econom ic e ffe c ts  of 
K ingsford-Sm ith A irport was undertaken .

Methodology

The study involved tw o stages:

. The econom ic ac tiv itie s  d irec tly  re la ted  to  the operation  of the  a irpo rt, or closely 
associa ted  w ith it, w ere iden tified  and m easured. The d irec tly  re la te d  ac tiv itie s  
w ere grouped in to  five categories: in tern a tio n a l airlines; dom estic  airlines; general 
aviation; a irpo rt com m erce (com m ercial serv ices including fuel supply, secu rity , 
parking, re ta iling , car ren ta l, ca te rin g  and banking); and a irpo rt adm in istra tion . The 
closely associated  ac tiv itie s , which com prise ac tiv itie s  such as freigh t forw arding, 
accom m odation and tran sp o rt, w ere tre a te d  as a single group. The level of output 
and em ploym ent for each of these  ca tego ries  was e s tim ated  following d e ta iled  
surveys.

. The in d irec t or flow-on e ffe c ts  of these ac tiv itie s  w ere ca lcu la ted  on an industry  
sec to r basis using inpu t-ou tpu t tab les for the  Sydney Region and the  K ingsford- 
Sm ith econom ic sub-region. These inpu t-ou tpu t tab les  se t out th e  e s tim a ted  to ta l 
dollar value of tran sac tio n s  betw een industry  sec to rs , from which m ultip liers w ere 
ca lcu la ted  for both th e  Region and the  sub-region.

Results

The resu lts  of this study in re sp ec t of em ploym ent are sum m arized in Table 14.6.1. 
D irec t em ploym ent in th e  a irpo rt industry  a t K ingsford-Sm ith A irport was es tim ated  to  
be about 12,900 people in 1983, w ith airpo rt associated  em ploym ent e s tim a ted  to  be 
about 1,400. Using the  m ultip liers, the  flow -on em ploym ent in th e  Sydney Region was
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es tim a ted  a t 14,200, of which 4,500 was e s tim ated  to  occur in the  sub-region. In to ta l, 
K ingsford-Sm ith A irport accounts for approxim ately  28,500 em ployees in the  Sydney 
Region, com prising 18,800 in the  sub-region and approxim ately  9,700 in the  rem ainder of 
th e  Sydney Region.

Table 14.6.1 Summary o f the employment e ffe c ts  o f Kingsford-Smith Airport

Em ploym ent Sydney
Region

K ingsford-Sm ith
sub-region

R est of Sydney 
Region

In itia l e ffe c t* 14,300 14,300 Nil

F low -on e ffe c t 14,200 4,500 9 ,700

T otal e ffe c t 28,500 18,800 9 ,700

* D irec t em ploym ent plus airpo rt associated  em ploym ent.

Sectoral distribution of employment e ffec ts

An im portan t finding from  the  study of K ingsford-Sm ith A irport was th a t the 
em ploym ent e ffe c ts  are co n cen tra ted  in a re la tiv e ly  few industry  sec to rs  (Table 14.6.2). 
Some 47% of th e  em ploym ent e ffe c ts  on the  sub-region are  in the  m anufacturing  sec to r 
(Sectors 4A to  4F), and a fu rth er 24% are in the  trad e  sec to r (Sector 7).

Table 14.6.2 Sectoral distribution of flow-on employment e ffe c ts  of each segm ent of 
airport industry at Kingsford-Smith Airport — Sydney Region and 
Kingsford-Smith econom ic sub-region

S e c t o r

I n t e r n a t i o n a l
a i r l i n e s

D o m e s t i c
a i r l i n e s

A i r p o r t
c o m m e r c e

A i r p o r t
a s s o c i a t e d

A i r p o r t
a d m i n i s t r a t i o n

T o t a l  a i r p o r t  
a c t i v i t y

c l a s s i f i c a t i o n *  *
S y d n e y
R e g i o n

(% )

S u b -
r e g i o n

(% )

S y d n e y
R e g i o n

(% )

S u b -
r e g i o n

(% )

S y d n e y
R e g i o n

(% )

S u b -
r e g i o n

(% )

S y d n e y
R e g i o n

(% )

S u b -
r e g i o n

(% )

S y d n e y
R e g i o n

(% )

S u b -
r e g i o n

(% )

S y d n e y
R e g i o n

(% )

S u b -
r e g i o n

(% )

1 A n i m a l  i n d u s t r i e s * * * * * * * * * * * *
z O t h e r  a g r i c u l t u r e * * ♦ * * * * * * ♦ * ♦

ZB F o r e s t r y ,  f i s h i n g * * * * * * * * * * * *

3 A C o a l  m i n i n g * * * * * * ♦ * * * * *

3 B O t h e r  m i n i n g * * * * * * * * * * * *

4 A F o o d  m a n u f a c t u r i n g 4 . 1 5 . 0 3 . 4 3 . 9 3 . 3 3 . 2 3 . 2 3 . 1 3 . 1 3 . 1 3 . 8 4 . 4
4 B W o o d ,  p a p e r  

m a n u f a c t u r i n g 3 . 1 3 . 1 3 . 0 3 . 3 6 . 6 9 . 8 5 . 8 9 . 2 3 . 8 5 . 4 3 . 4 4 . 2
4 C M a c h i n e r y ,  e q u i p m e n t 4 . 0 4 . 2 4 . 0 4 . 0 7 . 6 1 1 . 2 5 . 0 5 . 8 6 . 4 7 . 5 4 . 4 4 . 8
4 D M e t a l s ,  m e t a l  p r o j e c t s 1 . 9 Z .Z 2 . 0 2 . 2 1 . 8 2 . 6 1 . 2 1 . 3 1 . 4 2 . 0 1 . 9 2 . 1
4 E N o n - m e t a l l i c  m i n e r a l s * * * * * * * ♦ * * * *
4 F O t h e r  m a n u f a c t u r i n g 2 7 . 9 3 4 . 6 3 4 . 6 4 1 . 8 7 . 0 7 . 8 5 . 5 5 . 3 5 . 4 5 . 4 2 5 . 9 3 1 . 1
5 E l e c t r i c i t y ,  g a s Z . 6 2 . 0 2 . 6 1 . 9 3 . 7 3 . 0 3 . 4 3 . 2 1 2 . 7 1 5 . 7 3 . 6 3 . 6
6 B u i l d i n g ,  c o n s t r u c t i o n 1 . 3 * 1 . 4 1 . 0 1 . 9 1 . 6 1 . 7 1 . 2 2 . 5 3 . 5 1 . 5 1 . 2
7 T r a d e 2 5 . 1 2 3 . 9 2 1 . 9 2 1 . 4 2 8 . 6 2 7 . 8 2 6 . 1 2 3 . 3 2 6 . 0 2 5 . 8 2 4 . 6 2 3 . 9
8 T r a n s p o r t ,

c o m m u n i c a t i o n 4 . 0 3.7 4 . 0 3 . 6 6.7 7 . 6 1 7 . 2 2 4 . 6 5 . 7 6 . 3 4 . 9 5 . 4

9 F i n a n c e 1 0 . 7 5 . 0 1 0 . 1 4 . 6 1 5 . 3 7 . 4 1 5 . 4 9 . 1 1 7 . 4 9.7 1 1 . 5 5 . 8
1 0 P u b l i c  a d m i n i s t r a t i o n 1 . 3 * 1 . 2 * 1 . 8 * 1 . 7 * 1 . 8 1 . 1 1 . 4 *
1 1 A C o m m u n i t y  s e r v i c e s 3 . 8 4 . 4 3 . 4 3 . 7 4 . 8 5 . 1 4 . 5 4 . 4 4 . 5 4 . 9 3 . 8 4 . 4
1 I B P e r s o n a l  s e r v i c e s 8 . 5 9 . 0 6.6 7 . 1 9 . 4 1 1 . 4 7 . 8 8 . 0 7 . 8 8 . 7 8 . 0 8 . 6

T o t a l 100.0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0

*  L e s s  t h a n  1 % .
* *  B a s e d  o n  A u s t r a l i a n  S t a n d a r d  I n d u s t r i a l  C l a s s i f i c a t i o n .

Em ploym ent e ffe c ts  on the tran sp o rt and com m unications, finance, building and 
construction , and public adm in istration  sec to rs  are  com paratively  un im portan t. The 
im plications of this finding for a second Sydney a irpo rt are th a t the  scale  of its  
em ploym ent e ffe c ts  on its  sub-region will be largely  determ ined  by the  industria l 
s tru c tu re  of th e  sub-region.
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A lthough it may be argued th a t the developm ent of a second Sydney a irpo rt would lead 
suppliers to  lo ca te  in its  v icin ity , the  Industry Incidence Survey undertaken  for the Major 
A irport Needs of Sydney Study (Planning Workshop 1978) suggests th a t this is unlikely to 
occur, m ainly because of the small proportion of the  to ta l revenue of suppliers th a t is 
a ttr ib u ta b le  to  a irp o rt business. A sim ilar view was expressed by a num ber of airline 
purchasing o ffice rs  a t K ingsford-Sm ith A irport who indicated  th a t suppliers are often  
national suppliers se lec ted  through a com petitive tendering  process.

Airport role

O ther findings from  the  K ingsford-Sm ith A irport study suggest th a t the  flow-on 
em ploym ent e ffe c ts  per m illion dollars of output a t a second Sydney a irp o rt would in 
som e resp ec ts  be re la tiv e ly  insensitive to  the a irpo rt's  function (as d is tinc t from its  level 
of operations). For exam ple, th e re  is com paratively  li tt le  d ifference a t K ingsford-Sm ith 
A irport betw een  the  flow-on em ploym ent e ffe c ts  per million dollars of ou tput of 
in te rn a tio n a l airlines and those of dom estic airlines (Table 14.6.2).

14.6.2 Existing social and econom ic characteristics

The econom ic and social ch a ra c te ris tic s  of W ilton a re  predom inantly  those associated  
w ith rapid population grow th in an a rea  not far beyond the p resen t lim its of Sydney's 
urban expansion.

Social characteristics

Table 14.6.3 p resen ts  key social ind icators for Wilton derived from  the 1981 Census. 
While on some social ind icators W ilton was com parable to  the averages for the Sydney 
Region, it had the following distinguishing fea tu res:

. only 37% of the 1981 residen ts had been there  in 1976 

. 34% of residen ts w ere aged under 15

. th e  1981 population was 52% higher than the 1976 population 

. 80% of households owned or w ere purchasing th e ir hom es.

WILTON

Table 14.6.3 Social indicators, 1981

Indicator Wilton Wilton
sub-region

K ingsford-Sm ith
sub-region

Sydney
Region

P ercen tag e  of people in 
sam e dwelling as in 1976 37 49 52 52

P ercen tag e  of people 
aged under 15 34 29 20 24

A verage no. of people 
per household 3 .7 3 .3 3 .0 3 .0

P ercen tag e  population 
grow th, (or decline) 
1976 to  1981 52 19 (7) 4

P ercen tag e  of people 
born overseas 26 26 34 26

P ercen tag e  of house
holds owning or 
purchasing home 80 66 67 67

Source: A ustralian  Bureau of S ta tis tic s , 1981 Census.
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Economic characteristics

Table 1 4 .6 .4  p resen ts  key econom ic ind icato rs for Wilton derived from  th e  1981 C ensus. 
These ind ica te  im portan t d ifferences  in th e  local econom y com pared w ith those of the  
K ingsford-Sm ith  sub-region and the  Sydney Region. These econom ic d iffe ren ces , which 
w ere m ainly re la te d  to  the a rea 's  d is tinc tive  social fea tu res , w ere as follows:

. th e  overall p a rtic ip a tio n  ra te  (the num ber of em ployed plus unem ployed expressed as 
a p ercen tage  of th e  population aged 15 and over) was com paratively  high;

. th e  unem ploym ent ra te  was com paratively  high in the sub-region as a whole but low 
in W ilton itse lf;

. the  proportion of the labour fo rce working locally  (i.e. w ithin the  sam e local 
governm ent a rea  as th e ir  place of residence) was com paratively  high, although this 
p artly  re f le c ts  the  geographic ex ten t of the  local governm ent a rea s  of 
C am pbelltow n, Wollondilly and Wollongong;

. th e re  w ere hardly  any jobs in W ilton but local jobs in the sub-region tended to  be 
held by local residen ts  to  an above average ex ten t;

. desp ite  W ilton's apparen t ru ra l c h a ra c te r , ag ricu ltu re  was not the  m ajor econom ic 
ac tiv ity  in te rm s of em ploym ent, and in the shire of Wollondilly th e re  w ere m ore 
jobs in mining and m anufacturing  them in agricu ltu re ;

. a t the sub-regional level, m anufacturing  em ploym ent was p roportionate ly  m ore 
im portan t than  in th e  K ingsford-Sm ith sub-region, but in te rm s of num bers only half 
the  size;

. em ploym ent in com m unity serv ices and en te rta in m en t was p roportionate ly  less 
im portan t than in the  Sydney Region and K ingsford-Sm ith sub-region.

If these d iffe ren ces  w ere to  persis t into the fu tu re , they  would influence the 
em ploym ent and o ther econom ic e ffe c ts  of a irpo rt operations a t W ilton. For exam ple, 
the  m anufacturing  em ploym ent in the  Wilton sub-region being only half th a t in the 
K ingsford-Sm ith sub-region would re su lt in low er m ultip lier e ffe c ts  than  those of 
K ingsford-Sm ith A irport. High unem ploym ent in p a rts  of the sub-region (the June 1984 
unem ploym ent ra te  for Wollongong was 14.2% in com parison w ith the Sydney e s tim a te  of 
11.0%) m ight be p artia lly  a llev ia ted  if the  airpo rt reached  a high level of operations.

14.6.3 Future social and econom ic characteristics without airport development

The Wilton econom ic sub-region would have undergone substan tia l changes by the  tim e 
an a irpo rt a t Wilton becam e fully operational. By 2001, th e  1981 population is fo recast 
by the D epartm en t of Environm ent and Planning to  have increased  by 139% in the  C ity  
of C am pbelltow n (from 92,950 to  222,000) and by 143% in the Shire of Wollondilly (from 
20,150 to  49,000). The areas of urbanization  in the  sh o rt-te rm  are  m ostly  loca ted  on the  
urban fringes closest to  the  proposed s ite . In the  medium and longer te rm  (to beyond 
2001), rapid population grow th could continue in some or all of the p o ten tia l areas in the  
sub-region iden tified  by the D epartm en t of Environm ent and Planning for urban 
developm ent: Appin, Caw dor, Douglas Park , M enangle, and W ilton itse lf .

While the  scale  of population increase  m akes it d ifficu lt to  p red ic t fu tu re  social 
c h a ra c te ris tic s , th ree  changes seem  likely:

. i t  is probable th a t local em ploym ent will grow a t le ast as fas t as the  population and, 
while it will no t reach  the  level in the  K ingsford-Sm ith sub-region, it will increase  
the  p rospects of sign ificant m ultip lier e ffe c ts  in the sub-region as com pared w ith 
the s itua tion  a t  p resen t;
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. even w ithout the a irp o rt, Wilton will lose some of its ru ra l ch a rac te ris tic s ;

. the  continued rapid  population increase  will help m ain tain  some of the social 
ch a ra c te ris tic s  associa ted  w ith rapid population grow th, although the age s tru c tu re  
will becom e closer to  the  average for the Sydney Region as the existing residen ts 
age, and the  labour force p artic ip a tio n  ra te s  can be expected  to  stay  high.

Table 14.6.4 Economic indicators, 1981*

WILTON

Indicator Wilton Wilton
sub-region

K ingsford-Sm ith
sub-region

Sydney
Region

P a rtic ip a tio n  ra te  (%) 67 .5 61 .5 62.1 62.3

U nem ploym ent ra te  (%) 4 .4 6 .5 4 .5 4 .9
R atio  of labour force 

to  em ploym ent n .a . 1:0.92 1:0.71 1:1

P roportion  of labour 
fo rce em ployed 
locally  (%)+ 51** 72 29 31

R esidents em ployed 
locally , as a 
proportion  of to ta l 
local em ploym ent (%) n .a . 78 41 31

Em ploym ent in 
ag ricu ltu re  (% of to ta l 
em ploym ent) ++ 1 <1 1

Em ploym ent in 
m anufacturing  (% of 
to ta l  em ploym ent) ++ 36 32 23

Em ploym ent in trade  
(% of to ta l 
em ploym ent) ++ 15 21 20

The ind icato rs axe ca lcu la ted  d irec t from d a ta  in 1981 Census tab les, w ithout any 
ad justm en ts for such fac to rs  as underenum eration , absence on Census night, and 
responses not given.

** This figure re la te s  to the Tahm oor journey-to-w ork  zone, which covers a la rger a rea  
than  the  Census C ollection  D istric t.

+ W ithin the sam e local governm ent area .

++ The Census journey-to -w ork  tab les ind icate  th a t there  were hardly any jobs in 
Wilton in 1981.

Source: A ustralian  B ureau of S ta tis tic s , 1981 Census.

14.6.4 E ffects  at acquisition stage

T here is a range of possible econom ic e ffe c ts  of s ite  acquisition on the sub-region to be 
considered. These include the  e ffe c ts  of com pensation paym ents, d isp lacem ent of 
existing econom ic ac tiv ity , e f fe c t on land prices, expenditures associated  w ith 
acquisition  and e ffe c t on ra te  incom e.
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E ffects  of compensation payments

A p ro jec t involving ex tensive land purchase cam som etim es have sign ifican t e f fe c ts  on a 
sub-reg ion  through funds paid to  existing land ow ners for the purchase of land. H ow ever, 
as land purchases per se co n stitu te  a tran sfe r  tran sac tio n  ra th e r  than  an econom ic 
tran sac tio n , they  con tribu te  to  the  local econom y only if vendors re invest th e ir  sale 
p roceeds in productive processes in the sub-reg ion . As m ost of the  s ite  is in public 
ow nership this would not occur to any significant ex ten t, and th e re fo re  it is presum ed 
th a t the  econom ic e f fe c t of land purchase on the sub-region would be insignificant.

Displacem ent of existing econom ic activ ity

P rio r to  a irpo rt construction , it is possible th a t the land acquired by the  C om m onw ealth  
m ight be used for econom ic ac tiv itie s  th a t are  less productive than  those for which the 
land is p resen tly  being used. Any such loss of production would have negative  regional 
flow -on e ffe c ts  in the  local region and in the  Sydney Region as a whole. While the  
ex ten t of these  flow -on e ffe c ts  on an absolute basis is not known, it is likely to  be only 
very  sm all or even n o n -ex isten t given the  C om m onw ealth 's proposals for m anagem ent of 
the  land following acquisition  (Section 14.1).

E ffect on land prices

The acquisition  of the p riva te ly  owned section  of the  proposed W ilton s ite  could a f fe c t 
th e  local land m arke t by increasing the  dem and for sim ilar p rop erties . H ow ever, only 
five p ro p erties  are p riva te ly  owned and th is possibility  would be fu rth er reduced  by the  
D ep artm en t of A viation 's in ten tion  to  lease back acquired p roperties  to  those ow ners 
who w ished to  continue under such an arrangem en t. Even if dem and for sim ilar 
p roperties  w ere to  increase , it would only be one of many fac to rs  a ffec tin g  the  p roperty  
m arke t in th e  sub-region and the e f fe c t would thus not be sign ifican t.

Expenditures associated with land acquisition

I t is an tic ip a ted  th a t any expenditure associated  w ith the land acquisition  process, such 
as for surveying and legal fees, would be inconsequential in te rm s of econom ic e f fe c ts  on 
the  sub-reg ion .

E ffects  on council income from rates

P rio r to a irpo rt developm ent, acquired p roperties  would be leased  back to  the  p resen t 
ow ners or, w here this was not requ ired , leased  by public ten d er (Section 14.1). In e ith e r  
c ircum stance , th e  C om m onw ealth would m ake ex g ra tia  paym ents to  th e  shire in lieu  of 
ra te s .

14.6.5 E ffects  at construction stage

C onstruction  of an a irpo rt a t Wilton a t the level of developm ent described in the 
p relim inary  m aste r plan would have sign ifican t econom ic e ffe c ts  on the  loca lity , the  
sub-reg ion , and the Sydney Region.

D isplacem ent of existing econom ic activ ity

C onstruction  would m ean the d isplacem ent of the existing econom ic ac tiv itie s  on the 
s ite , which would be accom panied by negative  flow-on e ffe c ts  in the sub-reg ion . These 
d isp lacem ent e ffe c ts  are assessed in Section 14.7.

Estim ating the direct econom ic e ffe c ts

On the basis of d a ta  from  recen tly  construc ted  a irpo rts , it is es tim a ted  th a t a irpo rt 
construc tion  a t Wilton would require approxim ately  7,000 person-years of work, w ith the 
construc tion  w orkforce in the  peak year reaching  about 1,600 people.
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E stim ating  the  econom ic m ultip lier e ffe c ts

Since it is not p rac ticab le  to  construc t inpu t-ou tpu t tab les  for the fu tu re  econom y of the 
W ilton econom ic sub-region a t a construction  da te  not yet determ ined , it is d ifficu lt to 
specify  acc u ra te ly  the  em ploym ent flow-on or m ultip lier e ffe c ts  on the sub-region of 
a irpo rt construction . N evertheless, using the m ultip lier for the building and construction  
sec to r of the K ingsford-Sm ith sub-region, it is possible to  p o stu la te  a range of 
em ploym ent m ultip liers for a irpo rt construction  (Table 14.6.5). This range of m ultip liers 
was defined as follows:

. high m ultip liers: accep ting  w ithout a lte ra tio n  the K ingsford-Sm ith sub-region
m ultipliers;

. medium m ultip liers: discounting the consum ption induced flow-ons by 20% to
re f le c t the  h igher leakages of expenditure from  the sub-region for the W ilton case;

. low m ultip liers: discounting the consum ption indexed flow-ons by 40% to re f le c t
th e  higher leakages of expenditure from the sub-region.

WILTON

Table 14.6.5 Construction sector employment multipliers

E ffec t*

No. of em ployees per thousand 
dollars of construction  output

K ingsford-Sm ith
sub-region High

Wilton sub-region 

Medium Low

Initia l 0 .018 0.018 0.018 0.018
F irs t round 0.006 0.006 0.006 0.006
Industria l support 0 .002 0.002 0.002 0.002
Consum ption induced 0.006 0.006 0.005 0.003

T otal e ffec ts*  * 0.031 0.031 0.030 0.029
T o ta l e ffe c ts  divided by

in itia l e ffe c t*  *
(= m ultiplier) 1.71 1.71 1.67 1.61

* The in itia l e f fe c t is the in itia l stim ulus (i.e. the  construction  activ ity) , the  e f fe c t of 
which is being m easured. The first-round  e ffe c t re fe rs  to  the d irec t purchases from 
o ther sec to rs  to  produce the construction  output. The industrial support e ffe c t 
re fe rs  to  the fu rth er industrial flow-on e ffe c ts  triggered  by the purchases in the 
firs t round. The consum ption-induced e ffe c ts  stem  from the spending of household 
incom e rece ived  as paym ents for labour used in producing the additional ou tput.

** B ecause of rounding e ffe c ts , these  num bers do not check precise ly  w ith num bers 
above.

Applying these  m ultip liers to  the Wilton sub-region ind icates th a t the peak year 
em ploym ent of 1,600 would gen era te  em ploym ent flow -ons in the sub-region of betw een  
about 950 and 1,100 jobs.

An em ploym ent flow-on in the  Sydney Region of about 1,800 jobs was ca lcu la ted  by 
applying th e  Sydney Region building and construction  m ultip lier from the  Sydney Region 
inpu t-ou tpu t tab le  (Jensen e t al. 1985) to  the e s tim ated  peak y ear construction  
w orkforce. This figure of 1,800 jobs for the Sydney Region includes the 950 to  1,100 jobs 
in the  sub-region.
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14.6.6 E ffects  at operational stage  

D irect employment

The maximum d irec t em ploym ent levels th a t could be associated  w ith a second Sydney 
a irpo rt operating  a t a level of 13 million passengers per year w ere e s tim a ted  by 
re fe ren c e  to  the  p resen t num bers of em ployees per million passengers and per thousand 
a irc ra f t m ovem ents a t A ustralian  a irpo rts  (Table 14.6.6) and assum ptions as to  the 
maximum likely ra tio s  of em ploym ent to tra f f ic  in the fu tu re . The resu lt of this 
exercise  was an e s tim a ted  maximum d irec t em ploym ent of 10,500.

Table 14.6.6 Ratios o f em ployees to air traffic at three Australian airports, 1983

A irport R atio
A irport

sec to r
K ingsford-Sm ith T ullam arine Brisbane*

In tern a tio n a l airlines Em ployees per 
m illion passengers

3,393 563 285

D om estic airlines Em ployees per 
m illion passengers

472 1,113 665

A irport com m erce Em ployees per 
m illion passengers

95 113 133

A irport
adm in istra tion

Em ployees per 
m illion passengers

185 249 198

Em ployees per 
thousand a irc ra ft 
m ovem ents* *

15.8 20.1 16.0

G eneral av iation Em ployees per 
thousand a irc ra f t 
m ovem ents

1.9 n .a 2 .3

n .a. N ot applicable.

* 1981 d a ta .

** Excluding com m uter and general av iation  a irc ra f t m ovem ents. 

Source: D epartm en t of A viation s ta tis tic s  and surveys.

The em ploym ent ra tio s  used and th e ir derivations from Table 14.6.6 w ere as follows:

. Airlines: A maximum ra tio  of 540 em ployees per million passengers was assum ed.
A lthough th e re  a re  norm ally m ore in tern a tio n al airline em ployees per m illion 
passengers than dom estic airline em ployees, a single ra tio  had to be assum ed 
because the balance betw een dom estic and in tern a tio n al tra f f ic  a t a second Sydney 
a irpo rt is not known a t this s tage . Also, in the case of both  dom estic and 
in te rn a tio n a l airlines, the num ber of em ployees per million passengers is strongly 
influenced by the  location  of m ajor airlines' headquarters  and m ain tenance bases. 
Thus the  high num ber of in te rn a tio n a l airline em ployees per m illion passengers a t 
K ingsford-Sm ith A irport is a consequence of the a irpo rt being the  location  of the 
head q u arters  of Q antas, as well as of m ost of its  m ain tenance ac tiv ity , its  
A ustralian  F ligh t C atering  C en tre , and the hom e base of m ost of its  flight and cabin
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s ta ff . Sim ilarly, the  high num ber of dom estic airline em ployees per million 
passengers a t T ullam arine re f le c ts  the location  th e re  of the  headquarters  of the  two 
m ajor dom estic airlines, as w ell as of m ost of th e ir m ain tenance ac tiv itie s  and home 
bases for flight and cabin s ta ff .

It was considered possible th a t a second Sydney airpo rt could be the base for a major 
dom estic or in tern a tio n a l airline. The fu tu re  num ber of em ployees per million 
passengers would also depend on the ex ten t to which productiv ity  im provem ents had 
been achieved in the  airline industry by the tim e the airpo rt reached  its  maximum 
tra f f ic  level. The ra tio  of 540 airline em ployees per million passengers can thus be 
taken  as rep resen ting  e ith e r of two possible situations:

no im provem ent in airline productiv ity  and lim ited  m ain tenance ac tiv ity ;

sign ifican t im provem ent in p roductiv ity  but a high level of m ain tenance 
ac tiv ity .

. Airport commerce: A ra tio  of 60 em ployees in airport com m ercial a c tiv itie s  per
million passengers was assum ed. This is less than the  ra tio s  a t K ingsford-Sm ith, 
T ullam arine and Brisbane a irpo rts  to  allow for some econom ies of scale  for a la rger 
a irp o rt. Econom ies of scale  largely  explain the  low er K ingsford-Sm ith A irport ra tio . 
In estim ating  the  maximum likely em ploym ent, it was considered th a t no allow ance 
should be made for fu tu re  econom ies of scale or econom ies through im proved layout 
of fac ilitie s , as p resen t ra tio s  for a irpo rt com m erce are less likely to  change than 
those in o ther airline industry  sec to rs . This is because the na tu re  of the  ac tiv itie s  in 
this sec to r, especially  the  ca tering  and re ta il ac tiv itie s , lim its the possib ilities of 
sign ificant p roductiv ity  im provem ents, particu la rly  given the m arked productiv ity  
changes already  achieved in these  ac tiv itie s  over the last tw en ty  years. Also, any 
move to  'no-frills ' flights is likely to lead to  increased  re ta il and ca te rin g  fac ilitie s  
a t the te rm inal as passengers su b stitu te  p re -d ep artu re  purchases for goods such as 
food and m agazines previously provided in -fligh t. Thus, the  e ffe c ts  on em ploym ent 
of p roductiv ity  im provem ents would be o ffse t by the  e ffe c t of g rea te r  sales.

. Airport administration: A ra tio  of 180 em ployees per million passengers in airport
adm in istra tion  was assumed.

. General aviation: A ra tio  of 4 em ployees per thousand a irc ra f t m ovem ents was
assum ed for general aviation. This is m ore than a t K ingsford-Sm ith A irport, but 
Table 14.6.5 does not include d a ta  for Bankstown, by far the most im portan t general 
av iation  airpo rt in the  Sydney Region, which has 7.6 em ployees per thousand a irc ra f t 
m ovem ents. The m ore im portan t the  general av iation  airpo rt, the  higher the 
em ploym ent ra tio  is likely to  be. Com pared w ith K ingsford-Sm ith A irport, a second 
Sydney a irpo rt would both  have more tra f f ic  (under the  w orst case assumptions) and 
be w ithout the  physical constra in ts  on accom m odating ground fac ilitie s  for general 
aviation.

Airport associated employment

A irport associa ted  em ploym ent is em ploym ent th a t is d irec tly  re la te d  to  the  operation  of 
the  a irp o rt, and required  to  be in close proxim ity  to it but not necessarily  on site . It 
includes those people em ployed in car ren ta l firm s, passenger transpo rt and 
accom m odation, and the  air freigh t industry. In the  case of K ingsford-Sm ith A irport, it 
was es tim a ted  th a t 1,400 people are  em ployed in the airport associa ted  sec to r, w ith 900 
of this to ta l being em ployed in the air freigh t and custom s c learance  industry .

H owever, it would seem  unlikely th a t a irpo rt associated  em ploym ent would reach  this 
level a t a second a irpo rt. This is because, although it is d ifficu lt to  gauge th e  m agnitude 
of em ploym ent in the fre igh t sec to r, especially  given the  dependence of the  industry  on 
A ustralian  Custom s Service regulations, it seem s unlikely th a t fre igh t forw arders and 
custom s agents would dup licate  the ir operations a t a second a irport. The m ore likely
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outcom e would involve e ith e r some minor w arehousing operations a t a second a irp o rt or 
th e  tra n s fe r  of fre igh t d irec tly  from the  a irc ra f t for bulk rem oval to  a c en tra l processing 
point elsew here.

Thus, it is assum ed th a t a irpo rt associated  em ploym ent would to ta l betw een 500 and 
900 people.

Airport induced employment

A irport induced em ploym ent is em ploym ent in firm s a t tr a c te d  to  an a rea  by the  presence 
of an a irp o rt, but no t necessarily  connected  w ith i t .  A lthough it has been suggested  th a t 
a irp o rts  a t t r a c t  substan tia l am ounts of industry  to  the  surrounding area , the  l i t t le  
em pirica l evidence th a t is available suggests th a t these  e ffe c ts  have been g rea tly  
exaggera ted  (Fordham 1970; H oare 1979). This evidence, to g e th er w ith the 
d ece n tra lized  location  a t Wilton, suggest th a t it is unlikely th a t any a irp o rt induced 
em ploym ent would occur. Thus a  maximum induced em ploym ent level of 100 people is 
assum ed.

Multiplier e ffe c ts

The m ultip lier or flow -on em ploym ent e ffe c ts  of a second a irp o rt are the im pacts 
resu lting  from expenditu re  by those firm s included in the d irec t and a irp o rt associa ted  
em ploym ent sec to rs  and from  the  expenditure by the  em ployees in these  sec to rs . A 
s ta rtin g  point for the  m ultip lier e s tim a tes  for a second a irpo rt are  the e s tim a te s  of the 
m ultip lier for the  K ingsford-Sm ith sub-region outlined in Section 14.6.1. H ow ever, th is 
m ultip lier value will o v erestim ate  the second a irp o rt m ultip liers for tw o reasons.

F irs t, unlike the  W ilton a rea , the K ingsford-Sm ith sub-region has a la rger and more 
highly developed m anufacturing  base.

Second, th e  K ingsford-Sm ith sub-region m ultip lier will o v e restim ate  the proposed a irpo rt 
flow -on e ffe c ts  because the consum ption induced flow -ons (i.e. the  flow -ons associa ted  
w ith the  expenditu re  of em ployees) will be sm aller in the case of a second Sydney 
a irp o rt. This is because th e re  would be a g re a te r  leakage of wage and sa lary  paym ents 
out of the  Wilton sub-region and a g re a te r  propensity  to  im port goods and serv ices into 
th e  sub-region. It is no t possible to  specify acc u ra te ly  the m ultip liers for a second 
a irp o rt w ithout an inpu t-ou tpu t tab le  for the  sub-region, but an e s tim a te  can be made by 
discounting the  com ponents of th e  K ingsford-Sm ith A irport m ultip liers.

Applying the  K ingsford-Sm ith sub-region m ultip liers to the  maximum d irec t em ploym ent 
e s tim a te s  w ithout m odification  would give e s tim a tes  of flow-on em ploym ent th a t are  
unlikely to  be reached . H ow ever, for the  purposes of arriv ing a t  a maximum es tim a te , 
th e  K ingsford-Sm ith m ultip liers w ere d iscounted only to  re f le c t the  absence of an oil 
re fin e ry  in the Wilton sub-region. Under this assum ption, the m aximum flow-on 
em ploym ent in the  sub-region would be approxim ately  2,300.

Assuming th a t the Sydney Region flow -on m ultip lier for the  proposed a irpo rt was 
iden tica l to the  K ingsford-Sm ith A irport case, the  flow-on em ploym ent for the  Sydney 
Region resu lting  from  the operation  of a second a irpo rt a t full cap ac ity  would be 10,500.

E ffects  on rates

As the  C om m onw ealth G overnm ent does not norm ally pay ra te s  to local councils on 
C om m onw ealth  land used for a irpo rts , the  Shire of Wollondilly would su ffer a loss of ra te  
incom e. H ow ever, in 1982 ra te s  levied accounted  for only 34% of the  Shire's incom e, 
and, as a irp o rt developm ent would reduce the num ber of ra te ab le  p roperties  in the  Shire 
by less them 0.2%, th e  loss to  the Shire would be very sm all. As against the loss of ra te  
incom e in re sp ec t of existing p roperties  and uses, the  Shire would gain through the  
ex g ra tia  paym ents th a t the  C om m onw ealth norm ally m akes in lieu  of ra te s  for those
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sections of land w ithin the  a irpo rt th a t are  revenue earning, e.g . concessionaire 
operations, a irline fac ilitie s , leased car parks, and o ther fac ilitie s  leased  to com m ercial 
o p era to rs. The Shire would also gain ra te  incom e from property  developm ent resu lting  
from  m ultip lier e ffe c ts  w ithin the  Shire.

14.7 AGRICULTURE

This section  assesses the n a tu re  and ex ten t of ag ricu ltu ra l a c tiv itie s  now being 
undertaken  w ithin the  proposed site  and the  surrounding a rea  w ithin the  25 ANEF 
contour. D a ta  w ere co llec ted  by visiting farm s in the  a rea  and from  inform ation  
provided by personnel from th e  NSW D epartm en t of A gricu lture , the  Soil C onservation 
Service, the Wollondilly Shire Council, the  Moss Vale P astu res  P ro tec tio n  Board and the 
A ustralian  Bureau of S ta tis tic s . Use was also made of recen t ae ria l colour photographs 
of the  area .

14.7.1 Description of the existing environment

The m ajority  of the  proposed s ite  is contained w ithin the  M etropolitan  W ater Sew erage 
and D rainage Board's M etropolitan  W ater C atchm en t, which is m ostly uncleared . About 
65 ha of the s ite  consist of im proved pastu res  used for the  grazing of c a t t le  and for the 
ag istm ent and spelling of horses. A lm ost the en tire  a rea  within the 25 ANEF contour 
com prises uncleared  fo rest, m ost of which is also p a rt of the  M etropolitan  W ater 
C atchm en t.

Rural land capability

Both the Soil C onservation Service and the D epartm en t of A gricu lture have adopted 
system s for classifying land according to its  su itab ility  for ag ricu ltu ra l use.

The Soil C onservation Service has developed a s tandard  eigh t-c lass ru ra l land capability  
c lassifica tion  system  which ranks the p o ten tia l safe  use of land for general ru ra l 
purposes. This c lassifica tion  system , which is se t out in Table 14.7.1, consists of a 
h ie ra rch ica l sequence based on the  type of land m anagem ent p rac tice s  necessary  to  
p reven t soil erosion and m aintain  the  productiv ity  of the  land.

The D epartm en t of A gricu lture uses a  five-c lass system , se t out in Table 14.7.2, which 
ranks land according to  a num ber of fac to rs . These include the general p roductive 
cap ac ity  of the  land, as well as the  e ffe c ts  of c lim ate , topography and soil 
ch a ra c te ris tic s  in lim iting land su itab ility  for ag ricu ltu ra l use.

Most of the  land w ithin the proposed site  and w ithin the  25 ANEF contour occurs in 
association  w ith H aw kesbury Sandstone. A sm all portion  of land w ithin the proposed 
a irpo rt s ite  and 25 ANEF contour has been c lassified  and is used for ag ricu ltu ra l 
purposes. H ow ever, the  m ajority  of the  a rea  has not been classified  for ag ricu ltu ra l 
su itab ility , but would probably be classed as belonging to  C lass VII (Soil C onservation 
Service) and C lass 5 (D epartm ent of A gricu lture). F igure 14.7.1 shows the  land
classifica tion  as it re la te s  to the proposed site  and 25 ANEF contour, while Table 14.7.3 
shows the  proportions of land within the  d iffe ren t capab ility  classes.

Agricultural land use

Of the  65 ha of grazing land th a t lie w ithin the proposed airpo rt s ite , about 35 ha are 
used for the  grazing of beef c a tt le  and the  rem ainder for the ag istm en t or spelling of 
racehorses (Figure 14.7.1). R ecen tly , some p roperties  near the  proposed site  have been 
subdivided into 16 ha hobby farm s, w ith such developm ent being particu la rly  apparent 
along L isa Road. H owever, this has not led to an overall decline in stock num bers, as the 
consequent increase in horse num bers has more than com pensated for the reduction  in
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c a t t le  num bers (B.E. Young, S ecre tary , Moss Vale P astu res P ro tec tio n  Board, pers. 
com .). The trend  tow ards subdivision appears to  be continuing, excep t in those cases 
w here existing p roperties  are  being developed fu rth er by the  in sta lla tion  of irrig a tio n  and 
th e  building of s tab le  and yard com plexes to enable horses to  be run on a m ore in tensive 
basis. Such in tensive developm ent is taking p lace, for exam ple, on the  p roperty  adjoining 
Alkoomie P lace . In the  absence of e ith er a irpo rt or coal resource  developm ent a t 
W ilton, it could be expected  th a t fu rther subdivision would take  p lace.

Table 14.7.1 Rural land capability classification  (Soil Conservation Service)

L a n d  c l a s s i f i c a t i o n  a n d  s o i l  c o n s e r v a t i o n  p r a c t i c e s I n t e r p r e t a t i o n s  a n d  i m p l i c a t i o n s

S u i t a b l e  f o r  r e g u l a r  c u l t i v a t i o n

N o  s p e c i a l  s o i l  c o n s e r v a t i o n  w o r k s  o r  p r a c t i c e s . L a n d  s u i t a b l e  f o r  a  w id e  v a r i e t y  o f  u s e s .  W h e r e  s o i l s  a r e  f e r t i l e ,  t h i s  
l a n d  h a s  t h e  h i g h e s t  p o t e n t i a l  f o r  a g r i c u l t u r e ,  a n d  m a y  b e  c u l t i v a t e d  
f o r  v e g e t a b l e  a n d  f r u i t  p r o d u c t i o n ,  c e r e a l  a n d  o t h e r  g r a i n  c r o p s ,  
e n e r g y  c r o p s ,  f o d d e r  a n d  f o r a g e  c r o p s ,  a n d  s u g a r  c a n e  in  s p e c i f i c  
a r e a s .  I n c l u d e s  'p r i m e  a g r i c u l t u r a l  l a n d '.

n S o i l  c o n s e r v a t i o n  p r a c t i c e s  s u c h  a s  s t r i p  c r o p p i n g ,  
c o n s e r v a t i o n  t i l l a g e  a n d  a d e q u a t e  c r o p  r o t a t i o n .

U s u a l ly  g e n t l y  s lo p in g  l a n d  s u i t a b l e  f o r  a  w id e  v a r i e t y  o f  a g r i c u l t u r a l  
u s e s .  H a s  a  h ig h  p o t e n t i a l  f o r  p r o d u c t i o n  o f  c r o p s  o n  f e r t i l e  s o i l s  
s i m i l a r  t o  C l a s s  I  b u t  i n c r e a s i n g  l i m i t a t i o n s  t o  p r o d u c t i o n  d u e  t o  s i t e  
c o n d i t i o n s .  I n c l u d e s  'p r i m e  a g r i c u l t u r a l  l a n d ' .

m S t r u c t u r a l  s o i l  c o n s e r v a t i o n  w o r k s  s u c h  a s  g r a d e d  b a n k s ,  
w a t e r w a y s  a n d  d i v e r s i o n  b a n k s ,  t o g e t h e r  w i t h  s o i l  
c o n s e r v a t i o n  p r a c t i c e s  s u c h  a s  c o n s e r v a t i o n  t i l l a g e  a n d  
a d e q u a t e  c r o p  r o t a t i o n .

S lo p in g  l a n d  s u i t a b l e  f o r  c r o p p i n g  o n  a  r o t a t i o n a l  b a s i s .  G e n e r a l l y  
u s e d  f o r  t h e  p r o d u c t i o n  o f  t h e  s a m e  t y p e  o f  c r o p s  a s  l i s t e d  f o r  
C l a s s  I ,  a l t h o u g h  p r o d u c t i v i t y  w i l l  v a r y  d e p e n d in g  u p o n  s o i l  f e r t i l i t y .  
I n d iv i d u a l  y i e l d s  m a y  b e  t h e  s a m e  a s  f o r  C l a s s e s  I  a n d  I I , b u t  
i n c r e a s i n g  r e s t r i c t i o n s  d u e  t o  t h e  e r o s i o n  h a z a r d  w i l l  r e d u c e  t h e  t o t a l  
y i e l d  o v e r  t i m e .  S o i l  e r o s i o n  p r o b l e m s  a r e  o f t e n  s e v e r e .  G e n e r a l l y  
f a i r  t o  g o o d  a g r i c u l t u r a l  l a n d .

S u i t a b l e  f o r  g r a z i n g

O c c a s i o n a l  c u l t i v a t i o n

IV S o i l  c o n s e r v a t i o n  p r a c t i c e s  s u c h  a s  p a s t u r e  i m p r o v e m e n t ,  
s t o c k  c o n t r o l ,  a p p l i c a t i o n  o f  f e r t i l i z e r  a n d  m in i m a l  
c u l t i v a t i o n  f o r  t h e  e s t a b l i s h m e n t  o r  r e - e s t a b l i s h m e n t  o f  
p e r m a n e n t  p a s t u r e .

L a n d  n o t  s u i t a b l e  f o r  c u l t i v a t i o n  o n  a  r e g u l a r  b a s i s  o w in g  to  
l i m i t a t i o n s  o f  s lo p e ,  g r a d i e n t ,  s o i l  e r o s i o n ,  s h a l l o w n e s s  o r  r o c k i n e s s ,  
c l i m a t e ,  o r  a  c o m b i n a t i o n  o f  t h e s e  f a c t o r s .  C o m p r i s e s  t h e  b e t t e r  
c l a s s e s  o f  g r a z i n g  l a n d  o f  t h e  S t a t e  a n d  c a n  b e  c u l t i v a t e d  f o r  a n  
o c c a s i o n a l  c r o p ,  p a r t i c u l a r l y  a  f o d d e r  c r o p  o r  f o r  p a s t u r e  r e n e w a l .  
N o t  s u i t e d  t o  t h e  r a n g e  o f  a g r i c u l t u r a l  u s e s  l i s t e d  f o r  C l a s s e s  I t o  in. 
I f  u s e d  f o r  h o b b y  f a r m s ,  a d e q u a t e  p r o v i s i o n  s h o u ld  b e  m a d e  f o r  w a t e r  
s u p p ly ,  e f f l u e n t  d i s p o s a l  a n d  s e l e c t i o n  o f  s a f e  b u i ld i n g  s i t e s  a n d  
a c c e s s  r o a d s .

V S t r u c t u r a l  s o i l  c o n s e r v a t i o n  w o r k s  s u c h  a s  a b s o r p t i o n  
b a n k s ,  d i v e r s io n  b a n k s  a n d  c o n t o u r  r i p p i n g ,  t o g e t h e r  w i t h  
t h e  p r a c t i c e s  a s  i n  C l a s s  IV .

L a n d  n o t  s u i t a b l e  f o r  c u l t i v a t i o n  o n  a  r e g u l a r  b a s i s  o w in g  t o  
c o n s i d e r a b l e  l i m i t a t i o n s  o f  s lo p e ,  g r a d i e n t ,  s o i l  e r o s i o n ,  s h a l l o w n e s s  
o r  r o c k i n e s s ,  c l i m a t e ,  o r  a  c o m b i n a t i o n  o f  t h e s e  f a c t o r s .  S o i l  e r o s i o n  
p r o b le m s  a r e  o f t e n  s e v e r e .  P r o d u c t i o n  i s  g e n e r a l l y  l o w e r  t h a n  f o r  
g r a z i n g  l a n d s  in  C l a s s  IV . C a n  b e  c u l t i v a t e d  f o r  a n  o c c a s i o n a l  c r o p ,  
p a r t i c u l a r l y  a  f o d d e r  c r o p ,  o r  f o r  p a s t u r e  r e n e w a l .  N o t  s u i t e d  t o  t h e  
r a n g e  o f  a g r i c u l t u r a l  u s e s  l i s t e d  f o r  C l a s s e s  I  t o  m. I f  u s e d  f o r  h o b b y  
f a r m s ,  a d e q u a t e  p r o v i s i o n  s h o u ld  b e  m a d e  f o r  w a t e r  s u p p ly ,  e f f l u e n t  
d i s p o s a l ,  a n d  s e l e c t i o n  o f  s a f e  b u i ld i n g  s i t e s  a n d  a c c e s s  r o a d s .

N o  c u l t i v a t i o n

VI S o i l  c o n s e r v a t i o n  p r a c t i c e s  i n c l u d i n g  l i m i t a t i o n  o f  s t o c k ,  
b r o a d c a s t i n g  o f  s e e d  a n d  f e r t i l i z e r ,  p r e v e n t i o n  o f  f i r e  a n d  
d e s t r u c t i o n  o f  v e r m i n .  M a y  i n c l u d e  s o m e  i s o l a t e d  
s t r u c t u r a l  w o r k s .

P r o d u c t i v i t y  w i l l  v a r y  d u e  t o  s o i l  d e p t h  a n d  s o i l  f e r t i l i t y .  C o m p r i s e s  
t h e  l e s s  p r o d u c t i v e  g r a z i n g  l a n d s .  I f  u s e d  f o r  h o b b y  f a r m s ,  a d e q u a t e  
p r o v i s i o n  s h o u ld  b e  m a d e  f o r  w a t e r  s u p p ly ,  e f f l u e n t  d i s p o s a l ,  a n d  
s e l e c t i o n  o f  s a f e  b u i ld i n g  s i t e s  a n d  a c c e s s  r o a d s .

O t h e r s

vn L a n d  b e s t  s u i t e d  f o r  g r e e n  t i m b e r .  G e n e r a l l y  s t o c k  s h o u ld  
b e  e x c l u d e d .

G e n e r a l l y  c o m p r i s e s  a r e a s  o f  s t e e p  s lo p e s  w i t h  s h a l l o w  s o i l s .
C l e a r i n g  o f  t i m b e r  f r o m  t h e s e  s i t e s  i s  n o t  r e c o m m e n d e d .  W h e r e  
c l e a r i n g  h a s  o c c u r r e d ,  t h e  a r e a  s h o u ld  b e  a l l o w e d  t o  r e v e r t  t o  t i m b e r .

vm C l i f f s ,  l a k e s  o r  s w a m p s . L a n d  u n u s a b le  f o r  a g r i c u l t u r a l  o r  p a s t o r a l  u s e s .  R e c o m m e n d e d  u s e s  
a r e  t h o s e  c o m p a t i b l e  w i t h  t h e  p r e s e r v a t i o n  o f  t h e  n a t u r a l  v e g e t a t i o n ,  
n a m e l y :  w a t e r  s u p p ly  c a t c h m e n t s ,  w i l d l i f e  r e f u g e s ,  n a t i o n a l  a n d  
S t a t e  p a r k s ,  a n d  s c e n i c  a r e a s .

u U r b a n  a r e a s .

M M in in g  a n d  q u a r r y i n g  a r e a s .

S o u r c e :  S o i l  C o n s e r v a t i o n  S e r v i c e  1 9 8 2 .
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Table 14.7.2 Guide to agricultural suitability classification  (Department of 
Agriculture)

S u ita b il i ty  c la sse s

H o r tic u ltu re

V e g e ta b le s  T re e  c ro p s

I r r ig a te d  ^  S e n s itiv e  T o le ra n t

F ie ld  c ro p s

R eg u la r

I r r ig a te d

R o ta tio n O c cas io n a l

G raz in g : P a s tu re

Im p ro v e d

Ir r ig a te d

N a tiv e

R ough

C lass 1

L and  ca p a b le  of re g u la r  c u lt iv a tio n  fo r 
cro p p in g  (c e re a ls , o ilse e d s , fo d d e r, e tc .)  
o r in te n s iv e  h o r t ic u l tu re  (v e g e tab les , 
o rc h a rd s ) . It h as  a  v e ry  good c a p a b il i ty  
fo r a g r ic u l tu r e ,  and  th e re  a re  only 
m inor o r  no c o n s tra in ts  to  su s ta in e d  high  
le v e ls  o f p ro d u c tio n . I t  in c lu d es  
i r r ig a te d  a r e a s  w ith  high  p ro d u c tio n .

C lass 2

L and  su ita b le  fo r c u lt iv a tio n  fo r 
c ro p p in g , b u t n o t s u ite d  to  co n tin u o u s 
cro p p in g  o r in te n s iv e  h o r t ic u l tu re .  It h as  
good c a p a b il i ty  fo r a g r ic u l tu r e ,  bu t 
c o n s tra in ts  l im it th e  cro p p in g  phase  to  a 
r o ta t io n  w ith  im p ro v ed  p a s tu re s  and  thus 
re d u c e  th e  o v e ra ll lev e l o f  p ro d u c tio n .

C lass 3

L and s u ita b le  fo r g ra z in g  — w e ll su ite d  
to  p a s tu re  im p ro v em en t and  ca n  be 
c u l t iv a te d  fo r an  o c c a s io n a l ca sh  c ro p  or 
fo ra g e  c ro p  in co n ju n c tio n  w ith  p a s tu re  
m a n a g e m e n t. T he o v e ra ll le v e l of 
p ro d u c tio n  is  m o d e ra te  a s  a  r e s u lt  of 
high  e n v iro n m e n ta l  c o s ts  w h ich  l im it th e  
fre q u e n c y  o f ground  d is tu rb a n c e . H as a 
m o d e ra te  c a p a b il i ty  fo r a g r ic u ltu re . 
P a s tu re  lan d  ca p a b le  o f su s ta in e d  high 
le v e ls  o f p ro d u c tio n , a lth o u g h  
c o n se rv a tio n  m e a su re s  m ay  b e  re q u ire d .

C lass  4

L and  s u ita b le  fo r g ra z in g  and  no t 
s u ita b le  fo r  c u lt iv a tio n . A g r ic u ltu re  is 
b ase d  on n a tiv e  p a s tu re s  o r  im p ro v ed  
p a s tu re s  re ly in g  on m inim um  ti lla g e  
te c h n iq u e s . T he o v e ra ll  lev e l o f 
p ro d u c tio n  is  low . E n v iro n m en ta l 
c o n s tra in ts  m ak e  a ra b le  a g r ic u ltu re  
u n ec o n o m ic .

C lass  5

L and s u ite d  fo r on ly  rough  g ra z in g  or 
lan d  n o t su ite d  to  a g r ic u ltu re . 
A g r ic u ltu ra l  p ro d u c tio n  is v e ry  low o r 
z e ro . S e v e re  o r a b so lu te  c o n s tra in ts  to  
p ro d u c tio n  a re  im posed  by e n v iro n m e n ta l 
fa c to rs .

++ ++

++ ++

* * *

++ ++ ♦+

++ ++ ++

* C la s s  h a v in g  r e q u i r e m e n t s  in  e x c e s s  o f  t h o s e  n e e d e d  f o r  s u s t a in e d  p r o d u c t io n  f r o m  t h e  la n d  u s e .
**  C la ss  hav ing  th e  m inim um  re q u ire m e n ts  fo r  su s ta in e d  p ro d u c tio n  fro m  th e  lan d  use.
+ C la ss  m ay b e  s u ite d  to  th e  lan d  use d e p e n d in g  on th e  n a tu re  o f th e  l im itin g  fa c to r s  to  c u lt iv a tio n  and c ro p  p ro d u c tio n . 
+ ♦ C la ss  n o t su ite d  to  la n d  use b e c a u se  o f l im itin g  fa c to r s  to  c u lt iv a tio n  a n d /o r  p ro d u c tio n .

** * * *

++ + ** *

++ ♦+ ++ ♦

The trend  tow ards an increase in the num ber of horses a t the expense of c a t t le  num bers 
is also expected  to  continue, although c a tt le  are  unlikely to  be com plete ly  rep laced  by 
horses. This is because c a tt le  and horse grazing is com plem entary  to  a ce rta in  ex ten t, as 
c a t t le  can be grazed  on sm all areas a t high stocking ra te s  for short periods of tim e to 
ea t down rank grow th which horses leave untouched.

A survey of a reas w ithin th e  25 ANEF contour ind icates th a t th e re  are  no sign ifican t 
ag ricu ltu ra l a c tiv itie s  in this zone. A lm ost the en tire  a rea  w ithin th is noise contour is 
covered w ith fo rest, much of it w ithin the M etropolitan  C atchm en t for w ater supply.

14.7.2 Agricultural production

B eef ca ttle

The beef c a tt le  operations w ithin the proposed airpo rt s ite  vary from a trad ing  
en terp rise  w here s tee rs  a re  purchased in s to re  condition and fa tten ed  ready  for 
slaugh ter, to  a breeding en terp rise  where cows and calves are  run to g e th er and the  la t te r  
sold (except some heife rs  for breeding rep lacem ent) when ten  to  tw elve m onths of age. 
On a  dry sheep equivalent (DSE) basis over a tw elve-m onth  period, th e  gross m argin 
(gross re tu rn s  less variab le costs) of each en terp rise  is sim ilar, a t around $10 per DSE. 
The gross m argin for a  breeding herd has been es tim ated  a t $185 per cow, and th is figure 
has been used to  de term ine  the re tu rn s  from the grazing of b eef c a t t le  in the area .
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Table 14.7.3 Proportion of land within the proposed site  
capability class

and 25 ANEF contour, by

Land class A rea (ha)

s c s * D ept of Ag.* *
A irport site 25 ANEF coutour

SCS D ept of Ag. SCS D ept of Ag.

I 1 - - - -

n
m 2 - - -

-

IV
V 3 221 221 120 130

VI 4 33

vn
vrn 5

+ + + +

T otal 1,440 1,440 2,990 2,990

* Soil C onservation Service 
** D epartm en t of A gricu lture
+ B alance of a rea  unclassified  but likely to  fall w ithin this c lassifica tion .

Im proved p astu re  is es tim ated  to cost $142 per h e c ta re  to estab lish . It has been assum ed 
th a t, because of the  m odera te  levels of phosphorus available in the  soil, the  pastu re  is 
topdressed annually w ith 250 kg/ha of superphosphate. On the  fu rther assum ption th a t 
im proved pastu res  are  resow n every six years, the to ta l annual cost of pastu re  
m ain tenance has been es tim a ted  to  be $59 per h e c ta re . Im proved pastu res are  es tim a ted  
to  carry  about 15 DSE per h ec ta re , so a 100-cow beef breeding herd w ith rep lacem ent 
stock  would require an a rea  of 120 ha. The annual pastu re  costs for a p roperty  of this 
size would th e re fo re  be $7,080. The overhead costs of a 120 ha p roperty  running a 100- 
cow b eef herd are es tim a ted  to  be about $10,600 per annum, the main com ponent of 
which is ra te s  a t $7,200 per annum. Since the gross m argin of a 100-cow beef herd is 
$18,500, the  net incom e for a beef grazing property  is $820, or $7 per h ec ta re .

Thoroughbred horse spelling

T here is a racehorse  spelling en terp rise  loca ted  partly  on the proposed site . A t p resen t, 
racehorses are  ag isted  or spelled in paddocks, but a m ore in tensive system  of 
m anagem ent is being im plem ented th e re , and during the la t te r  p a rt of 1984 a large sum 
of money was spent on im provem ents such as stab les and yards. This developm ent is 
taking p lace on p a rt of the p roperty  only and the rem ainder of the a rea  will be used for 
spelling racehorses on im proved pastu re  in paddocks.

The re tu rn s  from  th is en terp rise  have been estim ated  using as a model a racehorse 
spelling estab lishm ent of 20 ha w ith fo rty  horses being spelled a t a tim e. The gross 
m argin for such an estab lishm ent has been es tim ated  to be $35,000, or $875 per horse. 
P as tu re  m ain tenance costs are es tim a ted  to be $59 per h e c ta re , or $1,180 per annum for 
th e  p roperty . O verhead costs are e s tim ated  to be $10,500 per annum, leaving a net 
incom e of $23,320, or $1,166 per h e c ta re .
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14.7.3 Significance of agricultural production

A com parison of livestock  num bers w ithin the  proposed a irpo rt s ite  w ith those in the  
w ider region is p resen ted  in Table 14.7.4.

This tab le  ind icates  th a t the  num ber of beef c a t t le  w ithin the proposed s ite  is 
insign ifican t when com pared to the  num ber w ithin the  Wollondilly Shire, while the 
num ber of horses w ithin the  airpo rt s ite  rep resen ts  only 4% of those reco rded  by the 
Bureau of S ta tis tic s  for th e  Wollondilly Shire.

Table 14.7.4 Comparison o f livestock numbers

Livestock num bers

L ivestock  type s ite  u tilized  
(ha) A irport*

site
Wollondilly 

Shire* *
Sydney 

Subdivision* *
New South 

W ales**

Beef c a tt le 35 25 6,817 20,436 2 ,416 ,817

H orses 30 60 1,480 8,206 122,346

T otal 65 85 8,297 28,642 2 ,539 ,163

* E stim ate  based on s ite  survey. 

** These figures are taken  from A ustralian Bureau of S ta tis tic s  ag ricu ltu ra l census
d a ta  for 1982-83.

1 4 .7 .4  Value o f agricultural production

A sum m ary of the gross m argins used to  de term ine the  value of production in the  a rea  
is p resen ted  in Table 14.7.5, while the annual net incom es a f te r  deduction of labour 
costs for the  farm s used as models for the  analysis are  p resen ted  in Table 14.7.6.

Table 14 .7 .5  Gross margins

E nterp rise
Gross

incom e

($)

V ariable
costs

including
labour

($)

Gross
m argin

($)

Gross 
m argin 

per unit

($)

Gross 
m argin 

per DSE

($)

Beef c a t t le  (vealer 
production), 
100-cow unit 24,180 5,680 18,500 185/cow 10

Thoroughbred horse
spelling, 40 horses 125,000 90,000 35,000 875/horse 88
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Table 14.7.6 Annual net farm income (after labour costs)

E nterp rise

T otal
gross

m argin
($)

P astu re
costs

($)

O verhead
costs

($)

N et farm  
incom e

($)

N et incom e 
per unit

($)

B eef c a ttle , 
100-cow  unit 18,500 7,080 10,600 820 7

Thoroughbred horse 
spelling, 40 horses 35,000 1,180 10,500 23,320 1,166

Table 1 4 .7 .7  p resen ts  an es tim a te  of the cu rren t value of agricu ltu ra l production w ithin 
the  proposed a irpo rt s ite . The es tim ated  gross value of agricu ltu ra l production from  the 
65 ha of grazing land w ithin the  a irpo rt s ite  is approxim ately  $195,000; the n e t value, 
a f te r  deduction of all costs including labour and depreciation  but excluding in te re s t on 
c a p ita l , is e s tim a ted  to  be about $35,000. It can be seen th a t the n e t incom e from 
horses rep resen ts  about 99% of the to ta l n e t value of production.

Table 14.7.7 Current annual value of agricultural production within proposed airport 
site

E nterprise A rea

(ha)

Gross 
value of 

production

<$)

Variable
costs

including
labour

($)

A ggregate
gross

m argin

($>

P asture
costs

<$)

Overhead
costs

($)

N et value 
of

production

<$)

B eef c a tt le 35 7,053 1,645 5,396 2,065 3 ,092 239

Thoroughbred 
horse spelling 30 187,500 135,000 52,500 1,770 15,750 34,980

T otal 65 194,553 136,645 57,896 3,835 18,842 35,219

In the  absence of acquisition  and airport developm ent, the value of production is likely 
to  rem ain  much the sam e as a t p resen t if the  p rac tice  of running c a ttle  in conjunction 
w ith  horses is con tinued . If the horse spelling en terp rise  w ere to be expanded and 
in tensified  a t the  expense of the  c a t t le  en terp rise , the n e t value of production from the 
a rea  would alm ost double. H owever, this is unlikely to  happen given the high cap ita l 
and labour req u irem en ts , and the  fac t th a t these  types of estab lishm ents appear to  be 
developing a t a ra te  th a t will lead to an oversupply in the fu tu re .

1 4 . 7 . 5  Agricultural econom ics

The figures for the  regional value of agricu ltu ra l com m odities published by the 
A ustralian  Bureau of S ta tis tic s  are shown in Table 14.7.8. The $6,000 gross value of 
b eef c a tt le  production w ithin the proposed a irpo rt s ite  is insignificant com pared to the 
e s tim a ted  value of $1.5 m illion from beef c a t t le  in the Shire of Wollondilly. The value 
of production from w ithin the proposed a irpo rt s ite  is even m ore insignificant when 
com pared to  the  value of beef c a tt le  production in the Sydney Subdivision and in the  
S ta te  as a whole.

The regional value of horse production is not included in the A ustralian  Bureau of 
S ta tis tic s  d a ta . H ow ever, the  $187,500 gross value of horse production from the a rea  
w ithin the  a irpo rt s ite  is insignificant when com pared to the es tim a te  of $38 million for 
all com m odities from the  Wollondilly Shire.
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Table 14.7.8 B eef production compared to regional value of agricultural com m odities 
produced

Com m odity value*

Com m odity Wollondilly Shire 
($000)

Sydney Subdivision 
($000)

New South Wales 
($000)

Beef 1,551 5,354 521,628

T otal value of
com m odities 63,481 293,527 3 ,9 53 ,569

These figures are taken  from  the A ustralian  Bureau of S ta tis tic s  ag ricu ltu ra l census 
d a ta  for 1982-83.

14.7.6 Assessm ent of e ffe c ts  and safeguards

If a irpo rt developm ent w ere to  proceed, ag ricu ltu ra l land use w ithin the proposed a irpo rt 
s ite  could continue until the  land was required  for a irpo rt construction  or would be 
progressively  scaled  down from  the d a te  of acquisition . The ra te  of such scaling down 
would be dependent on the desire of the owner to  re lo c a te  and the tim e a t which 
construc tion  in te rfe red  w ith the  ag ricu ltu ra l a c tiv itie s . In some cases it may be feasib le 
for ag ricu ltu ra l use to  be continued on a lease-back  arrangem ent until the la t te r  stages 
of construction . For exam ple, in the  case of the ow ners of the  horse spelling 
estab lishm en t, i t  is unlikely th a t they  would wish to move the existing com plex to 
ano ther a rea  on the sam e property , but would opt to  re lo c a te  outside the a rea  associa ted  
w ith the  a irpo rt. A lease-back  arrangem ent would th e re fo re  provide them  w ith tim e in 
which to  develop a new horse spelling com plex elsew here to  which th e ir operations could 
be tran sfe rred  when a irpo rt construction  affec tin g  th e ir p roperty  began.

The gross value of production which would be lost from the land being used for 
ag ricu ltu re  w ithin the  airpo rt s ite  has been es tim ated  to  be about $195,000. H owever, 
developm ent of a sim ilar horse spelling en terp rise  elsew here in the region (if su ffic ien t 
dem and continues for such services) could resu lt in much of this am ount being recouped.

In addition to  th e  loss of ag ricu ltu ra l production from w ithin the a irpo rt s ite  itse lf , th e re  
would also po ten tia lly  be o ther production losses from nearby land through ind irec t 
e ffe c ts  (such as the  siting of industries associa ted  w ith the airport) on land p resen tly  
being used for ag ricu ltu re . The ex ten t of these ind irec t e ffe c ts  is d ifficu lt to quan tify  a t 
this s tag e , as the  a rea  to  be se t aside for a irpo rt re la te d  uses and associa ted  urban 
developm ent would be dependent on a subsequent regional environm ental plan to  be 
p repared  for th e  M acarthur region by the  D epartm en t of Environm ent and Planning 
(Section 14.8).

14.8 REGIONAL PLANNING AND DEVELOPMENT

This sec tion  considers the  im plications of the  s ite  acquisition  and possible a irp o rt 
developm ent a t W ilton for the  regional planning of the  Sydney Region, and for the 
developm ent of the  M acarthur and Wollongong Sub-Regions. The s ite  lies wholly w ithin 
the M acarthur Sub-Region, but lies close to the boundary of the Wollongong Sub-Region 
of the  Illaw arra  Region. In the ensuing discussion, the main em phasis is on the  probable 
e ffe c ts  of a irpo rt developm ent on the p o ten tia l for changes in land use in the tw o Sub-

426



WILTON

Regions. Some e ffe c ts  might re s tr ic t  developm ent in ce rta in  p laces, m ost would 
encourage it .  These e ffe c ts  on land use re la te  m ainly not to the acquisition of a s ite  but 
to the  possible developm ent of the airpo rt and to  its  econom ic and social e ffe c ts  
(Section 14.6), and its  access needs (Section 15.4). P o ten tia l noise e ffe c ts  from airport 
operations a t Wilton are unlikely to  have any significant consequences for land use. The 
appropria teness of any p articu la r changes in land-use zoning will, how ever, also depend 
on the  p resen t policies of s ta te  and local planning au thorities, and on changes in land use 
th a t may tak e  p lace prior to airpo rt developm ent, as a resu lt of m etropolitan  grow th. 
For th is reason, it is necessary  to review  both the  recen t h isto ry  of planning in the 
Sydney Region and its  likely fu tu re  d irection .

14.8.1 R ecent history of Sydney's growth

Any assessm ent of the  e ffe c ts  of a irport developm ent m ust take  into consideration 
Sydney's size, as one of the  fif ty  la rg est c ities  in the  world, w ith a population (Sydney 
Region) es tim a ted  in 1981 a t 3.28 million. Within the  Sydney Region, which has an a rea  
of 12,407 km J, the  urban a rea  extends alm ost un in terrup ted  from the c ity  cen tre , 90 km 
w estw ard to K atoom ba, 75 km northw ard to Gosford-W yong and 32 km southw ard to 
H eath co te . R ecen t developm ent in th e  C ity  of Cam pbelltow n has extended the urban 
a rea  in th a t c ity  to a d istance of 45 km south-w est from the c ity  cen tre . The proposed 
a irpo rt s ite  a t Wilton is lo ca ted  in the  Shire of Wollondilly about 25 km south of this new 
urban area .

Sydney Region Outline Plan

Planning for fu tu re  urban expansion and developm ent in the  Sydney Region da tes  back to 
1948, w ith the  com pletion of the  County of Cum berland Planning Schem e. This plan was 
given s ta tu to ry  e ffe c t in 1951 and rem ained the b lueprin t for developm ent for the 
ensuing fif teen  years; even so, substan tia l m odifications w ere m ade to the  principles of 
the  plan as the population increased  a t an unexpected ra te . In view of the  higher ra te  of 
population grow th, the  Sydney Region O utline P lan, adopted in 1968 (S tate Planning 
A uthority  of New South Wales 1968), was in tended to  provide for an expected  5.5 million 
people in the y ear 2000.

U nder the provisions of the  Plan, urban developm ent was in tended to occur in linear 
sec to rs  along com m unication corridors. This basic fram ew ork was estab lished  because 
of tran sp o rt and o ther developm ent in the P a rra m a tta —Blacktow n—P enrith  corridor. 
New sec to rs  added w ere the  south-w est sec to r focusing on C am pbelltow n, the  F airfie ld — 
H oxton Park  sec to r focusing on W etherill P ark—Bonnyrigg, the  south sec to r focusing on 
Menai and the  no rth -w est sec to r focusing on the  Rouse Hill—M araylya area .

Sydney Region Outline Plan review

During the  la te  1970s the Sydney Region O utline P lan cam e under c ritic a l review  and 
this culm inated  in the publication of a repo rt in 1980 (NSW Planning and Environm ent 
Com m ission 1980). U ndertaken a t a tim e when econom ic conditions and population 
grow th w ere som ew hat d iffe ren t from those of 1968, and when g re a te r  em phasis was 
being placed on environm ental issues, the review  repo rt concluded in re la tion  to urban 
developm ent and grow th th a t:

. as was hoped when the Sydney Regional O utline Plan was prepared , the  phasing plan 
for urban developm ent had provided a reliab le  guide for the  extension of sew erage 
and o ther re ticu la ted  services;

. how ever, it had also proved a guide to  p riva te  investors in a tim e of land boom and 
thereby  con tribu ted  to  the  increase  in the price of housing land;
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. th e re  was thus a con flic t betw een the  need to  re s tra in  developm ent in new areas  
un til existing serv iced  lands w ere fully developed, and the need to  subdivide and 
serv ice  new land on an ex tensive scale in order to c re a te  and m ain tain  a continuing 
supply of low -priced residen tia l land;

. th e  ob jective  expressed in the  P lan , of ensuring a w ider and more balanced 
d istribu tion  of com m ercial ac tiv ity  and avoiding o v er-concen tra tion  of em ploym ent 
in the  m etropo litan  cen tre , should be redefined  in te rm s of developing a balance 
betw een  hom es and jobs, com m unity fac ilitie s  and serv ices.

The repo rt concluded th a t the phasing plan contained in the Sydney Region O utline P lan 
should be d iscontinued and, in its  p lace, i t  proposed th a t an in te r-d ep a rtm en ta l 
co m m ittee  should be established to  m anage the re lease  of new urban land and the 
extension of re tic u la te d  serv ices and com m unity fac ilitie s  in phase w ith changes in 
population. It was recognized th a t one task  p a rticu la rly  appropria te  to such a group 
would be to  iden tify , co -o rd ina te  and im plem ent the  necessary  S ta te  G overnm ent funding 
for carrying out urban developm ent. This proposal was put into e f fe c t when the Urban 
D evelopm ent C om m ittee  was se t up in Septem ber 1980, under the  Environm ental 
Planning and A ssessm ent A ct, 1979, to  advise the G overnm ent on all m a tte rs  re la tin g  to 
urban developm ent and in p a rticu la r on the supply of residen tia l land.

14.8.2 Future urban development in the medium term

The rem aining areas iden tified  for urban developm ent under the  Sydney Region O utline 
P lan will be insu ffic ien t to  m eet an tic ip a ted  dem and beyond about 1990, owing to  the 
fac t th a t much of the rem aining land is subdivided into sm allholdings and is unlikely 
w ithin the  tim e available to  be fu rther subdivided into residen tia l lo ts. The U rban 
D evelopm ent C om m ittee  rep o rted  to  the  G overnm ent on the  p rio rities  for urban 
developm ent beyond the  areas earm arked  in the P lan or o therw ise already  approved. 
Four broad areas w ere iden tified  to  m eet Sydney's requ irem en t for fu rth e r urban 
developm ent in the  medium te rm , i.e . from  1990 in to  the early  p a rt of the tw en ty -firs t 
cen tury ; these w ere:

. N orth-W est Sector 

. M acarthur South 

. Bringelly 

. C en tra l C oast.

These areas are discussed below.

North-W est Sector

The N orth-W est S ec to r includes several loca lities  where th e re  are no physical co n stra in ts  
precluding the  possibility  of urban developm ent. A fte r excluding the  Scheyville a irpo rt 
s ite  defined in the  M ajor A irport N eeds of Sydney Study, th e  following four possible 
lo ca lities  for urban developm ent w ere iden tified  by the D epartm en t of Environm ent and 
Planning (1984):

. R iverstone—Rouse H ill—M arsden Park  

. Londonderry 

. G lossodia 

. D ural.

T hese lo ca lities  could be expected  to provide fac ilitie s  for an e s tim a ted  population of 
370,000. Basing its  decision on an assessm ent of tran sp o rt costs, social and physical 
in fra s tru c tu re  and o ther issues a ffec tin g  residen ts  and local governm ent, the  D epartm en t 
of Environm ent and Planning concluded th a t the  N orth-W est S ec to r should have firs t 
p rio rity  for inclusion in the  urban developm ent program m e. In Ju ly  1984 the  D epartm en t 
of Environm ent and Planning com pleted  the  N orth-W est S ec to r Regional Environm ent 
Study, and a D ra ft Regional Environm ental P lan  is expected  to be exhib ited  in m id-1985.
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Macarthur South

M acarthur South is a large a rea  south of Cam pbelltow n, lying m ainly in the  Shire of 
Wollondilly, and encom passing:

. land betw een Appin Road ridge, the N epean and C a ta ra c t R ivers and Cam den Park  
C onservation A rea, including the  ca tchm en ts  of E lladale, O asedale and M allaty 
C reeks;

. land a t M enangle betw een the N epean R iver and the  railw ay line including Foot 
Onslow C reek ca tchm en t;

. land a t Douglas P ark  betw een P ic ton  Road and the N epean R iver.

The in itia l plans for this a rea  (S tate Planning A uthority  1973) provided for an eventual 
population of 170,000 people, bu t in the  medium term  only an additional 50,000 w ere 
envisaged. The D epartm en t of Environm ent and Pieinning has recen tly  decided to  
p repare  a D ra ft Regional Environm ental P lan for the whole of the M acarthur Sub- 
Region, com prising the  local governm ent areas of C am pbelltow n, Cam den, Liverpool and 
Wollondilly, w ith the purpose of addressing m ajor planning issues and determ ining  fu tu re 
land uses.

Bringelly

The Bringelly a rea  includes land near Kemps C reek  and C ecil Park , and was in itia lly  
assessed as eventually  accom m odating som e 150,000 people. H owever, a f te r  
investigation , the  D epartm en t of Environm ent and Planning determ ined  th a t, of the 
choices open to  it ,  Bringelly was least su itable to  m eet requ irem en ts for m edium -term  
urban developm ent.

Central Coast

The C en tra l C oast a rea , com prising the  G osford and Wyong local governm ent areas, 
could accom m odate about 280,000 people by 2001. H owever, th e re  is continuing 
discussion betw een the  D epartm en t of Environm ent and Planning, the  D epartm en t of 
M ineral R esources, and the  Wyong Council in re la tion  to  the conflicting requ irem en ts of 
coal-m ining and urban developm ent.

14.8.3 Future urban development in the long term

Following a study by the D epartm en t of Environm ent and Planning of p o ten tia l a reas for 
long-term  urban developm ent, the NSW G overnm ent in D ecem ber 1982 requested  the 
D epartm en t to  p repare  a m etropolitan  developm ent s tra teg y .

Sydney's population is expected  to continue to expand over the next few decades and a t 
p resen t it is p ro jec ted  as reaching 4 million by about the tu rn  of the cen tu ry  and
4.5 m illion by about 2011. H owever, ra te s  of grow th m ay increase or decline, in which 
case the  populations of 4 million and 4.5 million may be reached  sooner or la te r  than 
these  d a tes. Previously, the  convention used in m etropolitan  planning has been to 
a tte m p t to  link proposed urban developm ent w ith population grow th on a tim e-sca le , but 
the resu lt has been confusing when the ra te  of population grow th and hence the 
requ irem en ts  for urban expansion have been e ith er under or over-estim ated . Because of 
these past experiences, the D epartm en t of Environm ent, while considering options for 
long-term  urban developm ent, does not discuss them  in the  con tex t of any tim e fram e.

The fu tu re  s tra te g ic  d irec tion  of m etropolitan  planning will depend on the optim ization  
of a num ber of fac to rs  including:

. d istribu tion  of em ploym ent opportunities, including those re la ted  to the construction  
and operation  of a second Sydney airport;
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. provision of tran sp o rt fac ilities;

. a range of social, dem ographic and econom ic fac to rs .

The p a tte rn  of population d istribu tion  th a t is overall the optim um  one is not likely to  be 
th e  best p a tte rn  from  any one perspective .

Potential areas for future urban development

The s ta r tin g  point for identifying p o ten tia l a reas for fu tu re  urban developm ent is the 
availab ility  of land. F igure 14.8.1 shows which land w ithin the Sydney Region is a lready  
being used for urban purposes or has been com m itted  for urban developm ent. 
Table 14.8.1 lis ts  areas, including in this con tex t the no rthern  p a rt of th e  Illaw arra  
R egion, th a t can be iden tified  as possible s ites  for fu tu re  urban developm ent a f te r  taking 
account of env ironm ental considerations and physical constra in ts . The ra te  of u tiliza tio n  
of land will depend not only on the  ra te  of population grow th, bu t on w hether the 
geographical p a tte rn  of grow th is co n cen tra ted  or dispersed.

Table 14.8.1 P otential areas for future urban development

R egion/Sub-region P o te n tia l a reas

Sydney

G osford—Wyong Somersby, W arnervale

Sydney N orthern  

Sydney W estern

Belrose, D uffys F o rest, Ingleside, T erry  Hills

N orth-W est sec to r A rcadia , K urrajong, Londonderry, M arsden P ark , 
Rouse Hill, Scheyville, Schofields, R iverstone

F a irfie ld  sec to r C ecil P ark

M acarthur Appin, Bringely, Caw dor, C obbitty , Douglas P ark , 
M enangle, Wilton

Illawarra

Wollongong Helensburgh

Source: D epartm en t of Environm ent and Planning.

Geographical pattern concentrated

Assuming the  population in existing urban areas does not decline, and assuming a division 
of land in new areas into ten  household lo ts per h e c ta re  (for the  purpose of m easuring 
res id en tia l density , a h ec ta re  includes resid en tia l land, local roads, local open space, 
local cen tre s  and schools) then the population increase to  4 .5  m illion could be 
accom m odated  w ithin the areas iden tified  as su itable or possibly su itab le  for urban 
developm ent in th e  Sydney Region O utline P lan  (excluding C obb itty  and K urrajong, 
which have been iden tified  as su itab le  for urban developm ent in the long te rm , but in 
which the  cap ac ity  for urban developm ent has no t y e t been firm ly estab lished). Beyond 
a figure of 4 .5  m illion, th e  optim um  sequence for new urban areas in te rm s of balancing 
hom es and jobs and in fra s tru c tu re  investm en t would depend on th e  location  se lec ted  for 
the  a irp o rt.
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Geographical pattern dispersed

If the  population w ere d ispersed more widely as it grew in num bers, more land would be 
requ ired  to  accom m odate the  sam e 4.5 million people, and C obbitty , Caw dor, Scheyville, 
K urrajong and areas no rth  and south of th e  Sydney Region would be draw n in. Such a 
d ispersal assum es a population decline in the  inner areas, a population decline in 
estab lished  and already  re leased  outer areas, and th a t in the  areas s till to  be developed 
th e re  will be few er dwelling units per h e c ta re , an average of only eight lo ts in stead  of 
ten . The consequence would be th a t decisions both  as to  the location  of the a irpo rt and 
as to  its  construc tion  would be required  ea rlie r  if the p a tte rn  and sequence of urban 
developm ent w ere to  be optim ized.

Distribution o f employment opportunities

Several possible fu tu re  d istribu tion  p a tte rn s  for em ploym ent are  being investiga ted  by 
th e  D epartm en t of Environm ent and Planning in re la tio n  to  urban developm ent 
s tra te g ie s . The d istribu tion  p a tte rn s  fall w ithin a range betw een two conceptual 
a lte rn a tiv es :

. One a lte rn a tiv e  presupposes a high degree of governm ent influence on em ploym ent 
location  and hence a re la tiv e ly  lim ited  d istribu tion  of jobs outside suburban cen tres , 
industria l a reas  and Special Uses Zones (e.g. hospitals, un iversities and so on), and a 
concen tra tion  of new em ploym ent in suburban cen tres , especially  in the  w est and 
sou th-w est;

. The o ther a lte rn a tiv e  presupposes a low degree of governm ent influence on 
em ploym ent location , w ith a low er level of concen tra tion  in cen tre s  and g re a te r  
d ispersal throughout the  m etropo litan  region, and a  continuing trend  to seek 
locations in the  no rthern  suburbs.

The size of the  w orkforce cu rren tly  es tim a ted  by the  D epartm en t of Environm ent and 
Planning for a population of 4.5 m illion, reached  about the y ear 2011, is 1.8 m illion. As 
w ith the  population figure of 4.5 m illion, of course, a w orkforce of 1.8 m illion could be 
reached  before or a f te r  2011. Of this 1.8 m illion, a maximum of about 22,000 jobs would 
be a ttr ib u ta b le  to the second Sydney a irpo rt and th a t only in the event th a t the 
m aximum em ploym ent e s tim a te  for a fully operational a irp o rt, and maximum es tim a te  
of flow -on em ploym ent for a 13 million passengers a  year a irpo rt (Section 14.6) w ere to 
be reached  by th a t d a te . This figure of 22,000 jobs is m ade up of a maximum of about 
11,500 people who would be loca ted  a t or near the s ite  (10,500 em ployed by a irlines, 
adm in istra tion  and a irpo rt com m ercial serv ices, and 1,000 by a irpo rt associa ted  and 
a irp o rt induced ac tiv ities), and a maximum of about 10,500 flow -on jobs in the  Sydney 
Region of which about 2,300 could be in the  econom ic sub-region around W ilton (defined 
for the  purposes of this study as com prising the  local governm ent a reas of Wollondilly, 
C am pbelltow n and Wollongong). H ence the  fu tu re  d istribu tion  of em ploym ent over th e  
Sydney Region as a whole (as opposed to  the fu tu re  d istribu tion  of population) would be 
re la tiv e ly  u n a ffec ted  by the  location  of the a irpo rt and the jobs loca ted  on or n ear it ,  as 
th is em ploym ent would be less than 1% of to ta l Region em ploym ent.

14.8.4 E ffects  of airport development that would encourage urban developm ent

The im m ediate  e ffe c t of acquiring a site  a t Wilton for a second Sydney a irpo rt would be 
to  rem ove the  necessity  of restra in ing  urban developm ent near o ther cand idate  sites; in 
C hap ter 1 it is e s tim a ted  th a t some 200-300 km 2 of land w ithin the  C um berland P lain  is 
d irec tly  a ffe c te d  by the  u n certa in ty  associated  w ith the location  of a second a irp o rt s ite . 
A t the  sub-regional level subsequent a irpo rt developm ent to  handle 13 m illion passengers 
a year would, planning contro ls perm ittin g , encourage ea rlie r  urban resid en tia l 
developm ent near the a irp o rt by reason  of the  em ploym ent opportun ities and associa ted  
in fra s tru c tu re  im provem ents. The a irpo rt would also encourage some com m ercial and
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industria l developm ent. In order to  discuss and assess the  scale of these  e ffe c ts , the 
ca teg o ries  used in the  assessm ent of econom ic e ffe c ts  (Section 14.6) are followed here:

. a irpo rt associa ted  em ploym ent

. a irpo rt induced em ploym ent

. em ploym ent re la te d  to the m ultip lier or flow-on e ffe c ts  of the  a irpo rt.

These are  discussed in turn  below, along w ith the  possible need to  revise the p rio rities  
w ith re sp ec t to  p o ten tia l areas for urban developm ent, in order to  reduce the d istance of 
the  journey  to  work for the a irpo rt w orkforce.

Airport associated activ ities

A irport associa ted  a c tiv itie s  are those d irec tly  re la te d  to the operation  of the airport 
and requiring to  be in close proxim ity  to  it ,  but not necessarily  on the s ite . They include 
car ren ta l firm s, tran sp o rt fac ilitie s  and accom m odation for passengers, and air freigh t 
fac ilitie s . The prelim inary  m aste r plan for W ilton (Section 13.3) provides 158 ha for 
these  uses. A irport associated  jobs are es tim ated  a t a maximum of 900, and 158 ha 
would be m ore than  adequate  to  accom m odate ac tiv itie s  on this scale .

Airport induced activ ities

A irport induced a c tiv itie s  are ac tiv itie s  a t tr a c te d  to an a rea  by the  presence of an 
a irp o rt, but no t necessarily  connected  w ith i t .  Some com m enta to rs have suggested th a t 
a irpo rts  a c t as g ro w th -a ttrac tin g  poles and gen era te  substan tia l am ounts of industry in 
the surrounding a rea . H owever, the sm all am ount of substan tive em pirica l evidence th a t 
is available suggests th a t these g ro w th -a ttrac tin g  e ffe c ts  have been g rea tly  exaggerated  
(Fordham 1970; H oare 1974). F irm s regularly  u tiliz ing  a irpo rt serv ices find th e ir needs 
best m et by a location  th a t is w ithin, say, 45 m inutes' drive, but th a t also m eets o ther 
locational requ irem en ts. F irm s th a t do estab lish  n ea re r than this tend to  be there  
because of the  well developed in fra s tru c tu re  ra th e r  than because of the airpo rt itse lf:

Since airpo rt developm ent invariably requires m ajor investm ents in in fra s tru c tu re  
and public u tilitie s , the surrounding a rea  becom es a n a tu ra l focus for urban 
developm ent ... a irp o rts  provide several essen tia l ingredien ts th a t encourage urban 
grow th: jobs, ex tensive roadw ay system s, a generally  undeveloped se tting  where
reasonably priced  land is available, and public u tilitie s  which can be tapped  by th e ir 
users (US D epartm en t of Housing and U rban D evelopm ent 1974).

This evidence, to g e th e r w ith the non -cen tra l location  of the s ite , suggests the 
unlikelihood of any ac tiv itie s  (additional to  airpo rt associated  activ ities) being a t tra c te d  
by the  p resence of an a irpo rt as d is tinc t from the m ere availab ility  of serv iced  sites. 
N everthe less, the NSW G overnm ent m ight decide to prom ote industrial and com m ercial 
developm ent on sites  near the  a irpo rt for reasons of overall m etropo litan  s tra teg y , and 
m ight decide to  make in fra s tru c tu re  im provem ents beyond those s tr ic tly  necessary  for 
the operation  of the a irp o rt.

A ctiv ities resulting from multiplier or flow-on e ffe c ts

A ctiv ities  re la ted  to the m ultip lier or flow-on e ffe c ts  of the airpo rt are those resu lting  
from  the  expenditures of organizations included in the  airpo rt and airpo rt associated  
ca teg o ries  and the  expenditures of em ployees in these sec to rs . The maximum likely sub- 
region flow-on em ploym ent for a level of a irpo rt operations of 13 m illion passengers per 
year has been e s tim a ted  (Section 14.6) a t 2,300. About half of the  flow-on em ploym ent 
is likely to  arise in a c tiv itie s  requiring land zoned as industrial, and about half in 
a c tiv itie s  usually associa ted  w ith local, d is tr ic t or regional cen tres . Much of the flow-on 
em ploym ent could be loca ted  on land already developed, or com m itted  for developm ent, 
bearing in mind th a t Wollongong and C am pbelltow n are  com paratively  close. Even 
assum ing th a t no flow-on em ploym ent w ere sited  in existing developed areas, and
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assum ing densities  of tw en ty  em ployees per h e c ta re  for industrial land and fif ty  per 
h e c ta re  for local or d is tr ic t cen tres , the land required  would only am ount to 115 ha. As 
such em ploym ent could be c rea ted  anyw here up to  25 km from th e  a irp o rt, th e re  is no 
possib ility  of any land shortage arising from  the  flow-on e ffe c ts  of the  a irpo rt.

R esidential land for the airport workforce

When p ro jec ts  rem ote  from  estab lished  population cen tre s  are proposed, it is o ften  
necessary  for additional housing to  be bu ilt. In the case of a p ro jec t in the Sydney 
Region, th e  planning objective is the  b roader one of m aintain ing and if possible 
im proving the  balance of hom es and jobs by influencing th e  location  and tim ing of new 
industria l, com m ercial, and residen tia l developm ent. By the  year 2011 th e re  would be an 
e s tim a ted  320,000 people living w ithin 20 km of the  W ilton s ite , and in the short and 
medium te rm  th e re  may well be in suffic ien t jobs in the sam e a rea  for all those in the 
w orkforce; hence a irp o rt developm ent would not n e c e ss ita te  a revision of urban 
developm ent p rio ritie s  in order to  accom m odate the a irpo rt w orkforce. H ow ever, the 
NSW G overnm ent m ay decide th a t, taking the  Sydney Region as a whole, the best overall 
balance betw een hom es and jobs would be achieved by acc e le ra tin g  resid en tia l 
developm ent a t  p laces w ithin easy com m uting d istance of the  s ite ; such a possibility  
cannot y e t be d efin ite ly  fo reseen .

Consequences for regionad planning

In so fa r  as a irpo rt developm ent was accom panied by additional urban developm ent or by 
changes in th e  location  of fu tu re  urban developm ent, a wide and d ivergent range of 
possible consequences can be im agined. For exam ple, depending on the locations of 
urban developm ent, th e re  m ight or m ight no t be additional loss of ag ricu ltu ra l land; 
how ever, it m ust be rem em bered  th a t the  main e f fe c t of the  fu tu re  a irp o rt would be to 
change th e  sequence in which the p o ten tia l urban areas a lready  iden tified  w ere 
developed ra th e r  than to  add to  the to ta l ex ten t of urban developm ent. The likely 
changes in sequence if a irpo rt developm ent w ere to  proceed quickly are ind icated  by the 
fa c t th a t, of the  p o te n tia l fu tu re  urban areas iden tified  by th e  D epartm en t of 
Environm ent and Planning (Table 14.8.1), the ones n ea re st to  Wilton are  Appin, Douglas 
P ark , M enangle, and Wilton itse lf . Depending on its  tim ing, a irpo rt developm ent could 
m ean th a t urban developm ent takes place in these areas ea rlie r than  would otherw ise 
have been the  case. But a irpo rt developm ent m ight no t occur until a f te r  urban 
developm ent has already  reached  these  p laces, including W ilton. A lthough urban 
developm ent a t Wilton m ight seem  a d istan t p rospect, it is probably inev itab le  given the 
freew ay, an a t tra c t iv e  environm ent, and the proxim ity  to  Wollongong, a c ity  now alm ost 
w ithout a reas  for fu rth e r urban developm ent. Along w ith o ther regional planning issues 
associa ted  w ith a irp o rt site  se lec tion , the  choices for urban developm ent will be 
exam ined in the  M acarthur Regional E nvironm ental Study a t p resen t under p repara tion  
by the  D epartm en t of Environm ent and Planning. Following public exhibition of the  
study, cu rren tly  scheduled for la te  1985, p repara tion  of the D ra ft R egional 
E nvironm ental P lan will com m ence. A s tra te g ic  land-use plan w ill be included in th is 
(both Wilton and Badgerys C reek  s ite s  fall w ithin the M acarthur Sub-Region).

14.8.5 E ffects  of airport development that would restrict urban development

H ardly any existing or p o ten tia l land uses would be incom patible w ith a irc ra f t operations 
a t W ilton. All but 590 ha of the p o ten tia l n o ise -a ffec ted  a rea  under w orst case 
conditions (Section 14.2) lies w ithin the  M etropolitan  C atchm en t and so is not capable of 
being developed (Figure 14.8.2). None of the rem aining 590 ha would be subject to noise 
levels above 25 ANEF under w orst case conditions.

E ffects  at s ite  acquisition stage

The im m ediate  e f fe c t on land use of acquiring the s ite  a t Wilton would em erge as a need 
to  lim it, as fa r  as p rac ticab le , fu rth er a irp o rt-sen sitiv e  developm ent. A t the tim e of
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public re lease  of th e  D ra ft Environm ental Im pact S ta tem en t, th e  D epartm en t of 
Environm ent and Planning proposes to  put in p lace in terim  planning m easures in order to  
con tro l developm ent in p o ten tia l n o ise -a ffec ted  areas, and to p ro te c t the a irpo rt s ite .

The question of w hat developm ent re s tric tio n s  should be im posed on land po ten tia lly  
subject to  noise levels of above 20-25 ANEF under the w orst case assum ptions is a 
m a tte r  for judgem ent by the  land-use au thorities; how ever, the  advice of the 
D epartm en t of A viation is th a t some people may find land subject to such a level of 
noise exposure is not su itab le  for residen tia l use and th a t incorporation  of noise contro l 
fea tu res  in residences is appropria te . The D epartm en t also advises th a t schools, 
hospitals, and o ther highly sensitive uses are inappropriate  on land subject to 
20-25 ANEF.

While the  con ten t of these in terim  planning m easures is not known a t the  tim e of 
w riting, they  will not in any sense 's te riliz e ' land, since many of th e  land uses a t p resen t 
p e rm itted  by the re levan t planning schem es are com patib le w ith th e  w orst case noise 
levels (Section 14.2). None of the po ten tia lly  n o ise -a ffec ted  land is zoned exclusively for 
res id en tia l or o ther use th a t is p a rticu la rly  sensitive to  noise.

E ffects  at aircraft operations stage

If planning m easures are taken  a t the s ite  acquisition stage , th e re  would not be fu rth er 
re s tr ic tiv e  e ffe c ts  should a irc ra f t operations com m ence and build up to  the  w orst case 
level.
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CHAPTER 15

The Physical Environment and 
Effects of the Proposal

Introduction

This chap ter describes the physical environm ent of the  proposed site , and the likely 
e ffe c ts  of s ite  acquisition  and a irpo rt developm ent; and outlines proposals for 
environm ental safeguards and m onitoring program m es.

The ch ap te r com m ences w ith a descrip tion  of the geology, soils and physiography of the 
proposed site  in te rm s of its  su itab ility  for a irpo rt developm ent (Section 15.1). The 
e ffe c ts  of a irpo rt developm ent and operation  on w ater and air quality  are then described 
(Sections 15.2 and 15.3). In Section 15.4, proposals for road and ra il access are 
described . This section  deals w ith the m eans by which access could be provided, and 
w ith the  im pact of tra f f ic  genera ted  by the  airpo rt on the  existing road and rail system s. 
A com parison of the re la tiv e  accessib ility  of the  Badgerys C reek  and W ilton s ites  is 
m ade in C hapter 17. The discussion on access is followed by a descrip tion  of proposals 
for re loca tion  of existing in fra s tru c tu re  and for provision of new in fras tru c tu re  
(Section 15.5). The ch ap te r concludes w ith an assessm ent of the  landscape ch a ra c te r  and 
re la tiv e  scenic quality  of the proposed site , and the  likely im pact of a irpo rt developm ent 
(Section 15.6).

15.1 GEOLOGY, SOILS AND PHYSIOGRAPHY

15.1.1 Geology

This section  describes the  geology of the proposed a irpo rt s ite  a t Wilton, including its  
seism ic s tab ility , m ineraliza tion , and m a te ria ls  th a t could be used for a irpo rt 
construc tion  or which could becom e s te rilized  by a irpo rt developm ent a t the  site . 
Inform ation  for th is section  has been obtained from  the  D epartm en t of M ineral 
R esources, which is cu rren tly  undertaking the com pilation of d e ta iled  geological 
in form ation  for the  Wollongong—P o rt Hacking 1:100,000 sheet (Chesnut 1981b; Sherwin 
and Holmes in press), which covers the site  area .

Regional geology and stratigraphy

The geology of the  a rea  is dom inated by th e  M id-Triassic Hawkesbury Sandstone which 
occupies m ost of the p la teau  fea tu re , while the  overlying M id-Triassic W ianam atta
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Group dom inates th e  no rth -w estern  section  of the shee t from  P ic ton  through to  
C obb itty . The L a te  P erm ian  Illaw arra  Coal M easures are exposed in p a rts  of the south
eas te rn  sec tion  of the sheet along the escarpm en t betw een  P o rt K em bla and C oledale. 
The coasta l m argin contains recen t (Holocene) and o ther Q uaternary  deposits.

The proposed site  is near the  edge of the s tru c tu ra l c en tre  of the  P erm o-T riassic  Sydney 
Basin. As a resu lt of this and the general s tru c tu re  of the  basin, the M id-Triassic rocks 
are  exposed in th is location . The Sydney Basin evolved as a n o rth -w este rly  elongated  
c ru s ta l depression on the  easte rn  m argin of the Lachlan Fold B elt. During the  Early 
P erm ian , sed im ents from the  Lachlan Fold B elt w ere deposited  in m arine environm ents 
w ithin the Sydney Basin. H owever, during the  L a te  P erm ian  to M id-Triassic, orogenesis 
in the  New England Fold B elt provided the im petus for vigorous erosion and transpo rt of 
d e tritu s  from th a t region in to  a dom inantly alluvial and de lta ic  Sydney Basin.

The s tru c tu ra l c en tre  of T riassic rocks in the  Sydney Basin is loca ted  w ithin the P en rith  
Basin, a s tru c tu ra l sub-basin probably of T e rtia ry  age. F u rth e r south tow ards Wilton, 
considerable erosion of th e  W oronora P la teau  has occurred  down to  the  m iddle portion  of 
the  H aw kesbury Sandstone, extending to  the Illaw arra  Coal M easures below the Illaw arra  
escarpm en t.

Sedim entary  rocks exposed in the Wollongong—P ort Hacking 1:100,000 sheet a rea  
com prise the  Hawkesbury Sandstone, the  M ittagong F orm ation  and the W ianam atta  
Group. The rocks range in age from Early to  Mid T riassic . No L a te  T riassic sedim ents 
are  known to have been deposited  in the  Sydney Basin. H owever, it is deduced th a t Early 
Ju rassic  sed im ents w ere deposited , bu t are preserved  only where they  collapsed into 
volcanic b recc ia  necks (Craw ford e t al. 1980).

Geology of the proposed site

T riassic  rocks of the W ianam atta  Group (Ashfield Shale), M ittagong Form ation  and 
H aw kesbury Sandstone crop out over m ost of the proposed a irpo rt s ite  a t W ilton (Stroud 
e t  al. in p reparation ). These are discussed below and th e ir  location  shown in 
F igure 15.1.1.

Ashfield Shale
This unit form s the basal unit of the W ianam atta  Group and coincides w ith the  cleared  
a rea  be tw een  A llens C reek  and C ascade C reek . The unit consists of dark grey to  b lue- 
b lack  s iltstone  w ith in terbedded  silts to n e—fine sandstone lam in ite  beds. The bedding is 
genera lly  uniform  and the sandstone con ten t of the unit inc reases tow ards the top. The 
th ickness of th is unit varies from  about 40-60 m.

Mittagong Formation
This unit lies betw een  the W ianam atta  Group and the overlying H aw kesbury Sandstone. 
It consists of fine-gra ined  quartzose sandstone in terbedded  w ith dark  grey  sandstone and 
lam in ite  in beds to  about 1 m th ick . The M ittagong F orm ation  is generally  fa irly  thin: it 
ranges in th ickness up to  a maximum of about 6 m, but has an average th ickness of about 
2 m . It occurs in tw o locations which coincide w ith two of the h ighest p a rts  on the  ridge 
fea tu re  which crosses th e  proposed s ite  from eas t to  w est.

Hawkesbury Sandstone
The H aw kesbury Sandstone covers the  rem ainder of the proposed site  (about 95%). The 
sandstone varies from  very fine to  coarse-grained , w ith the m ajor p a r t of it being 
m edium -grained. In terbeds of lam in ite , s iltstone and claystone are common as lenses 
(re fe rred  to  as 'shale lenses') w ithin the sandstone. These shale lenses can vary  in 
th ickness from a few m illim etres  to m ore than 10 m, and in p laces they  m ay extend 
la te ra lly  for m ore than  1 km although m ost a re  much sm aller. These H aw kesbury 
Sandstone shale lenses have been valued in the  past as sources of ligh t-firing  shale for 
specia lized  brick  m anufac tu re .
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There appears to  be a relationship  betw een the abundance of these shale lenses and the ir 
s tra tig rap h ic  position within the unit. Various researchers  (Bowman 1974; Stroud 1974) 
no te  th a t they  appear to  be m ore abundant in the  top q u a rte r of the  Hawkesbury 
Sandstone, while a crude s ta tis tic a l tre a tm e n t of drill core d a ta  ind icates th a t they  are 
m ore abundant in the  top half of the unit (Stroud 1974). The shale lenses seem  to  be 
m ore abundant and much la rger in the easte rn  p a rt of the map area . This d istribu tion  is 
com parable to  th a t in the underlying N arrabeen  Group, in which the silty  or fine-grained  
units also do not persis t to  the w est — to  the ex ten t th a t the group becom es a sandstone 
unit th a t is d ifficu lt to  distinguish from the overlying H awkesbury Sandstone.

Structural features

The m ajor s tru c tu ra l fea tu res  th a t are likely to  a ffe c t the proposed site  are the N arellan 
L ineam ent and an unnam ed syncline w est of Lake Cordeaux.

Narellan Lineament
This lineam ent (Figure 15.1.1) has been defined from sa te llite  im agery. Analysis of the 
o rien ta tion  of the  lineam ent suggests it is sim ilar to th a t of fau lts  in the  area , and it is 
thus likely th a t these lineam ents are re la ted  to the tension d irec tions in the region. The 
N arellan  L ineam ent is a re la tiv e ly  prom inent fea tu re , and is considered to  be a 
m onocline up lifted  to  the  east.
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Synclinal folds
Previous research e rs  (Cram sie 1964; Bunny 1972; Bowman 1974) exam ined the  folds th a t 
had an e a s t-so u th -e a s te rly  axis and rep o rted  th a t they  w ere probably ac tiv e  during the  
L a te  P erm ian  sed im entation . T heir developm ent was probably associa ted  w ith th a t of 
the  deepest p a rt of the  Sydney Basin in the  Sydney Region.

Coal resources

The proposed site  is loca ted  in the Southern C oalfield , which is predom inantly  a producer 
of low -ash hard coking coal for the  dom estic s tee l industry as well as for the  export 
m ark e t. This type of coal is not produced by any o ther region in the S ta te  and is of 
considerable im portance to the  P o rt Kem bla steelw orks. The Appin and Tow er co llieries 
lie to the  no rth  of the proposed site , to  the east is the  South Bulli C olliery , while to the 
w est are  the Bargo and Tahm oor co llieries. (Figure 15.1.2 shows the existing mining 
ten u re  in the  region.)

The proposed s ite  would appear to a ffe c t:

. Coal D evelopm ent A rea No. 3 

. South Bulli C olliery .

At p resen t the proposed s ite  is not a ffe c te d  by any underground workings.

The Bulli seam  is the m ajor econom ic seam  in the  Wilton a rea  and is cu rren tly  being 
m ined in the  surrounding co llieries. The seam  is classified  as a hard  coking coal, 
although th e re  is some evidence to  suggest th a t coking p roperties  d e te r io ra te  in the  a rea  
of the proposed a irpo rt s ite , owing to  the intrusion of igneous rock  in to  the coal 
m easures. This seam  varies in thickness from less than 1 m to  over 2 m, w ith the  depth  
of cover above this seam  ranging from  420 m in the  south to 450 m in the no rth .

A nother seam  in the  a rea , the  Wongawilli seam , may have a p o ten tia l use as e ith e r a 
steam ing  coal or as a com ponent in a coking coal blend. In the a rea  of the  proposed site  
the sign ifican t section  of th is seam  varies from 2-2 .5  m. The Wongawilli seam  occurs a t 
depths of betw een 450 m and 500 m. A th ird  seam , the Balgownie seam , lies betw een  the 
Bulli and Wongawilli seam s. This seam  is considered to  be uneconom ic for mining 
purposes w ithin the proposed s ite .

Table 15.1.1 shows the p o ten tia l coal resources th a t could possibly be s te rilized  by fu tu re  
a irp o rt developm ent.

Table 15.1.1 In situ  coal resources at the proposed airport site

Seam Thickness
(m)

Coal resources 
(Mt)

Bulli 1 .5  -  2.0 10.0

Wongawilli 2.0 -  2.5 40 .0

T here cure proposals for some of the  coal resource underlying the  proposed s ite  to  be 
m ined, although not for about tw en ty  years. While fu tu re  airpo rt developm ent would be 
in con flic t w ith the  concurren t ex trac tio n  of the  to ta l econom ic coal resource  from 
b enea th  the s ite , i t  would be possible to  design a mine plan th a t avoided a ffec tin g  
s tru c tu re s  sensitive to subsidence and thus allow some coal ex trac tio n  to  occur.
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Extractive resources

The D epartm en t of M ineral R esources (1984) ind icates th a t there  are no regionally  
sign ifican t iden tified  or p o ten tia l ex tra c tiv e  resources w ithin the proposed a irpo rt s ite  a t 
W ilton. T here would th e re fo re  be no objections on these  grounds to  developm ent of the 
site  as an a irp o rt.

Table 15.1.2 shows the quan tities  of m a teria ls  e s tim ated  to be required  for the purpose 
of constructing  runw ay and taxiw ay pavem ents, car parks and te rm inal buildings 
com m ensurate  w ith the scale of developm ent im plied by the p relim inary  m aste r plan 
shown in C hap ter 13.

F igure 15.1.3 shows the existing and p o ten tia l sources from which the required  m ate ria ls  
could be draw n. Most of these  m a teria ls , which are  discussed below, would e ith e r  be 
available from  existing sources or could be obtained from  the  s ite  as p a rt of the cu t-and- 
fill requ ired  for runw ay p repara tion .

. Sub-base: Depending on the  d iffe ren t q u a litite s  of m a te ria l and engineering
specifica tions for the sub-base, m ost requ irem ents should be able to  be obtained on 
s ite  — from crushed H aw kesbury Sandstone, M ittagong F orm ation  (shale and 
sandstone), and A shfield Shale.
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. Base-course: As w ith the sub-base requ irem en ts, m ost base-course  m a te ria l
(depending on the m a te ria l quality  and engineering specifications) should be 
ob ta inab le  on s ite . These m a te ria ls  may need to be augm ented by high quality  base- 
course from  com m ercial sources, such as crushed sandstone from  M enangle (C leary 
Bros) or from  Mount H unter (Readym ix Farley).

. Coarse aggregate (for concrete and bituminous concrete): H igh-grade coarse
agg reg a te  for co n cre te  and bitum inous co ncre te  is availab le from hard  rock sources 
in the  Albion P ark —K iam a a rea  (Readym ix F arley , Boral, P ioneer C on cre te  and 
C leary  Bros). Although b last furnace slag from P o rt K em bla has been widely used in 
th e  past as co n cre te  aggrega te  and p repared  road-base , re c e n t changes in 
steelm aking  technology have a ffe c te d  its  su itab ility  for these applications.

. Fine aggregate (for concrete and bituminous concrete): Fine to  m edium -grained
construc tion  sand for co n cre te  and bitum inous co n cre te  is availab le from  a large 
deposit a t E lderslie  (Readym ix F arley , and Spring Sand and Soil Supplies) and from 
K urnell Peninsula (Hooker Industria l Sands and M inerals, and M etropolitan  Sand Co.). 
T here is also a  sm all undeveloped deposit of sim ilar fine to m edium -grained sand a t 
M enangle P ark  on land owned by the  M acarthur D evelopm ent Board. This sand may 
need  to  be blended w ith coarser sand from  the  N epean R iver or P en rith  Lakes (which 
could be supplied by R eadym ix F arley , P ioneer C oncrete  and Boral).

Table 15.1.2 Estim ate of construction m aterials required for airport development

F ac ility C onstruction
m ateria l

Q uantity  
(000 m *)

R unw ays, taxiw ays, Sub-base 1 1,200
roads and car parks Sub-base 2 400

Sub-base 3 600
B ase-course 300
C oncrete 375
Bitum inous co ncre te 40

T erm inal building C oncrete 60

Source: D epartm en t of A viation.

Environmental engineering and geological hazards

The following geological fea tu res  and processes are  recognized  as possibly a ffec tin g  land 
use w ithin the  proposed site :

. n a tu ra l geological hazards, com prising:

land instab ility  (soil creep , landslip, rock falls, rock slides and c liff recession) 
seism icity ;

. m an-induced (pseudo-geological) hazards, com prising:

subsidence a f te r  mining
se ttle m e n t of filling or of rec la im ed  lands

These a re  discussed briefly  below:

Land instability
The sandstone escarpm en t fea tu res  which occur along p a rts  of the  proposed a irpo rt s ite  
boundary are  subject to  wedge and toppling failures. These a re  e ith e r g en e ra ted  by
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w eathering  and separa tion  processes along bedding planes and jo in ts  (wedge failure) or 
are  the re su lt of undercu tting  caused by the  w eathering of an underlying shale lens 
(toppling failure). In some places, m ore friab le  sandstone may be readily  eroded by wind 
or w ater, undercu tting  the  overlying sandstone which may eventually  collapse.

Seism icity
A system  of seism ograph s ta tions was estab lished  in the  Sydney Region during 1958-59. 
D ata  co llec ted  to  d a te  ind ica te  th a t th is a rea  has a re la tiv e ly  low seism icity , w ith m ost 
earthquakes occurring on the  boundary of the Sydney Basin (Drake 1974).

During the tim e in which seism ic a c tiv ity  has been recorded , none of the  ea rth  trem ors 
or earthquakes orig inating in the region of the proposed s ite  has caused surface dam age 
or underground dam age to  coal mines, although th e re  w ere rep o rted  instances of 
s tru c tu ra l dam age to  old buildings. The a rea  has been a ffe c te d  by two rece n t
earthquakes:

. the  R obertson-B ow ral earthquake (21 May 1961)

. the  P ic ton  earthquake (20 M arch 1973).

Mills and F itc h  (1977) rep o rt th a t the  P ic ton  earthquake did not occur w ithin a m apped 
fau lt zone although it is probable th a t it occurred  in a zone of w eakness. Doyle e t al.
(1968) and Denham e t al. (1975) give rep o rts  on these earthquakes. The R obertson-
Bowral earthquake had a m agnitude of 5.6 on the R ich te r scale  and the  P ic ton
earthquake  had a m agnitude of 5.5 on the R ich ter scale . The tw o earthquakes recorded  
in 1961 and 1973 are  the  la rg est earthquakes to  have been reco rded  w ithin the Sydney 
Basin. Denham (1980) concludes th a t both  earthquakes resu lted  from  m ovem ent on high 
angle th ru st fau lts  a t depth  due to  n o rth -ea st/so u th -w est com pressions.

The M odified M ercallie  Scale (MM) is used to  m easure the  ground-shaking e ffe c ts  
(intensity) of an earthquake . This scale uses tw elve levels of in tensity  (each designated  
by a Rom an num eral), and for each level th e re  are ce rta in  c r ite r ia  th a t can be readily  
observed by people experiencing the earthquake. For exam ple, a t an in tensity  level of 
IV, hanging ob jects swing, a v ibration  like th a t of a passing truck  is fe lt , s ta tio n ary  cars 
rock, and windows and dishes r a t t le .  D egrees of dam age to  various classes of m asonry 
s tru c tu re s  serve as c r ite r ia  for identify ing higher in tensity  levels.

F igure 15.1.4 shows values of M odified M ercallie in tensities  which are  expec ted  to  be 
exceeded  on average once every  100 years in the Illaw arra  Region. The in te rp re ta tio n  
from  this map is th a t a ground-shaking event equivalent to  in tensity  level V on the  
M odified M ercallie scale  would be expected  to be exceeded during a 100-year in te rv a l a t 
W ilton. A t this in tensity  level the  d istu rbance is fe lt outdoors, its  d irec tion  can  be 
e s tim a ted , people sleeping are aw akened, liquids are d isturbed  and in some cases sp ilt, 
sm all unstab le  ob jects are  d isplaced or upset, doors swing closed or open, sh u tte rs  and 
p ic tu res  move, and the  pendulum m ovem ent of clocks is a ffec ted .

It is e s tim a ted  from A ustralian  accelerogram s th a t the peak ground m otion a t in tensity  
MMV is likely to  be in the  range 2.0 ±  1.0 m /s2 a t a period of about 0.05 s. P e rcep tib le  
m otion is likely to  pers is t for a few seconds. This is equivalent to a peak ground velocity  
of about 1.6 x 10-2 m /s (Gaull 1984).

The S tandards A ssociation of A ustralia 's earthquake hazard  c lassifica tion  map ind icates  
th a t W ilton m ight be w ithin Zone 1. The Earthquake Code AS 2121 for Zone 1 requ ires 
the  design of ductile  s tru c tu re s  (s truc tu res, o ften  re in fo rced , th a t are capable of 
absorbing large am ounts of deform ation) to  make provision for additional la te ra l loads 
likely to  be produced by earthquakes and also to  incorpora te  ce rta in  du c tility  
requ irem en ts. For the  design of non-ductile  s tru c tu re s , s ign ifican t load pena ltie s  m ust 
be taken  into account.
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Figure 15.1.4
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N o r th w e s t Control point used to estimate the 
5 .3  MM V and MM VI contour lines

NOTE: This information has been prepared using earthquake 
data from the last 100 years of seismicity and using the 'extreme 
value’ method to estimate the Modified Mercallie scale contour 
lines

Source: After B. Gaull ‘Seismic Risk in the lllawarra Region'

Mining subsidence
Table 15.1.3 shows the expected  maximum subsidence assuming th a t the to ta l depth  of 
coed from both the  Bulli seam  (which would be ex tra c te d  first) and the Wongawilli seam 
w ere mined. Residual subsidence could occur up to  two years a f te r  mining and would be 
about 150 mm in to ta l, or about 5% of the maximum subsidence shown in Table 15.1.3.

Table 15.1.3 Expected ground subsidence and 
extraction of coal beneath the site

strain parameters assuming total

Seam
Max.

subsidence

(m)

M ax.
tensile
stra in

(mm/m)

Max.
com pressive

stra in
(mm/m)

Bulli 0.850 1.27 1.00

Wongawilli 1.925 2.63 2.07

Totad 2.775 3.90 3.07

Land settlem ent
C u rren tly , th e  only a rea  of known m an-m ade fill on the s ite  is the Mount K eira Road 
fo rm atio n . A irport developm ent would n ece ss ita te  large areas of the proposed site  
being sub jected  to cu t-and-fill to c re a te  the required  land surface areas. Special 
com paction  m ethods would need be used and a tte n tio n  given to  the  grain size of
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fill m a te ria l and to  drainage in order to  m inim ize the p o ten tia l e ffe c ts  of d iffe re n tia l 
s e t t le m e n t .

A ssessm ent of e ffe c ts  and safeguards

A decision to  acquire the  proposed Wilton site  could po ten tia lly  s te rilize  im portan t coal 
resources benea th  and ad jacen t to  the  s ite . H owever, one of the reasons th a t this s ite  
was the  p re fe rred  choice over all o ther possible s ite s  in the W ilton a rea  was because it 
overlies an a rea  of poor quality  coal and th e re fo re  m inim izes the  p o te n tia l for coal 
resource  s te riliza tio n .

P a r t  of the proposed site  is w ithin the W ilton Mine Subsidence D is tr ic t (Figure 15.1.2). 
This is a dec lared  a rea  under the  Mine Subsidence C om pensation (Amendment) A ct, 1983, 
and the  Mine Subsidence C om pensation A ct, 1961. These A cts requ ire  all su rface 
developm ent to  be co n stru c ted  in accordance w ith special design c r ite r ia  approved by 
the  Mine Subsidence Board. It would take  about f if teen  years to  e x tra c t the coal from 
benea th  th e  proposed s ite . If a irpo rt construction  com m enced w ithin two years of 
mining being com pleted , the  e ffe c ts  on su rface  developm ents would be lim ited  to 
residual subsidence, which could be taken  into account in th e ir design. If, on the o th e r 
hand, a irp o rt construction  com m enced prior to mining, the  mine plan would have to be 
designed to  avoid subsidence-sensitive s tru c tu re s  such as runways and taxiw ays. Mining 
could be undertaken  benea th  buildings and o ther fac ilitie s  provided th a t these  had been 
designed to  the  tensile  and com pressive s tra in  p a ram eters  se t out in Table 15.1.3. The 
mine plan would also need to  be designed to avoid d isturbance to  drainage flows.

The acquisition  of land owned by the  Bellam bi Coal Com pany P ty  L im ited  for the 
proposed a irp o rt s ite  would preclude th a t com pany from proceeding w ith its  cu rren t 
proposals to  develop a new mine su rface  com plex on th is land. The com pany m ay have 
d ifficu lty  in finding a su itab le a lte rn a tiv e  s ite  for these fac ilitie s  in view of the lim ited  
availab ility  of land th a t is outside the  M etropolitan  W ater Sew erage and D rainage 
Board's ca tch m en t a rea  but still re la tiv e ly  close to  the  South Bulli mining operations. An 
a lte rn a tiv e  s ite  for the com plex would also probably resu lt in a less e ffic ien t operation  
than  th a t now planned.

If the  W ilton s ite  w ere se lec ted , th e  D epartm en t of A viation would inform  the 
D epartm en t of M ineral R esources and the  Jo in t Coal Board of the decision in order to  
allow fu rth er considera tion  to  be given to  the question of w hether to  e x tra c t the  
underlying coal. The D epartm en t of A viation would also open nego tia tions w ith the  
Bellam bi Coal Com pany P ty  L im ited  to  discuss the e ffe c ts  of the  acquisition  of the 
com pany's land.

In te rm s of construc tion  m ate ria ls  required  for a irpo rt developm ent, the  D epartm en t of 
M ineral R esources (1984) ind icates th a t these m ate ria ls  would e ith e r be availab le from 
existing sources or could be obtained from the  s ite . The supply of m a te ria l from existing 
sources would to  some ex ten t depend on the  tim ing and phasing of a irp o rt construction . 
H ow ever, it  is an tic ip a ted  th a t the  size of the Sydney m arket will ensure th a t th e re  are 
always su itab le  existing sources of supply of construction  m ate ria ls  and th a t th e re  would 
be no need to develop special sources of m a te ria l solely for a irpo rt developm ent.

A num ber of geological fea tu res  have been iden tified  th a t would requ ire  considera tion  in 
th e  engineering design of am a irpo rt a t the proposed s ite , but none of these  is su ffic ien tly  
s ign ifican t to  preclude a irp o rt developm ent.

15.1.2 Soils

This sec tion  broadly describes the  soils of the  proposed s ite  and the  p o ten tia l erosion 
hazard  associa ted  w ith the  earthw orks required  for a irpo rt developm ent. In form ation  for 
this sec tion  was obtained from  survey work undertaken  by the NSW Soil C onservation 
Service.
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Soil types and characteristics

The proposed site  contains soils derived from the W ianam atta  Group and the Hawkesbury 
Sandstone. T hree broad soil types occur w ithin the site :

. hard  se ttin g  red-brow n duplex soils 

. yellow ea rth s  and hard se ttin g  yellow duplexes 

. discontinuous shallow stony sands.

F igure 15.1.5 shows the approxim ate d istribu tion  of these  th ree  main soil types in 
re la tio n  to  the  proposed site .

. Hard setting red-brown duplex soils: Those soils occur in sm all portions of the  site
on h illc res ts  and ridges in association  with shale caps on the Woronora P la teau . 
They com prise the  following:

lithosols, which are loca ted  on the crests  of ridges w ith a topsoil of about 
10-20 cm deep overlying e ith e r bedrock or reddish-brow n clay  subsoil;

red-brow n podzolic soils, which are found on the slopes. The depth  of these 
soils can range from  betw een about 0.5-2 m, w ith the deepest p rofile  occurring 
where the  ground slope changes from  being convex to  concave. These soils are 
com monly hard  se ttin g  but can be p liable, and generally  overlie clay subsoil and 
highly w eathered  bedrock;

red-yellow  podzolic soils, which are found along the  drainage depressions or 
o ther areas of poor drainage. The topsoil is usually 10-20 cm deep and overlies 
a brow nish-yellow  subsoil. These soils are up to  2 m deep and can becom e 
w aterlogged . They are  o ften  saline.

. Yellow earths and hard setting yellow duplexes: These soils occur over the m ajor
portion  of the s ite  in association  w ith the Hawkesbury Sandstone and w ith minor 
shale and lam in ite  lenses on the  p la teau  su rfaces. They com prise the following:

yellow podzolic soils, which cure loca ted  on the crests  of ridges and ad jacent 
slopes w ith a topsoil about 10-20 cm deep overlying a yellow pedal clay which 
ex tends to  a depth  of about 1 m;

la te r it ic  podzolic soils, which are sim ilar to the yellow podzolic soils but 
contain  ironstone fragm ents;

yellow earth s, which are also lo ca ted  on the c res ts  of ridges but are usually 20- 
150 cm deep;

earth y  sands, which are generally  found a t the bottom  of drainage depressions 
and have a 1-2 m deep profile .

. Discontinuous shallow stony sands: These soils occur in a very sm all portion  of the
site  in association  w ith the  Hawkesbury Sandstone and minor shale and lam in ite  
lenses below the surface of the  p la teau  in the gorge areas. These areas  of the  site  
are  likely to  contain  the following soils:

lithosols, which are likely to  occur on the crests  of the escarpm ents and on 
hillslopes in discontinuous sections betw een rock boulders and outcrops. They 
consist of up to  about 20 cm of loose or weakly coherent sand topsoil and 
d irec tly  overlie the  bedrock. Where high ra te s  of erosion occur, bare bedrock is 
likely to  prevail;
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yellow earth s, which are likely to  occur in a reas se t back from  the  c res t edges 
of the  escarpm en ts w here the  erosion ra te  is low. The topsoil is likely to  be 
only a few cen tim e tres  deep, overlying up to  about 30 cm of clayey subsoil. 
This soil is also likely to  be p resen t in discontinuous sections on the escarpm en t 
slopes;

yellow podzolic soils, which generally  occur on the escarpm ent slopes on narrow  
benches in discontinuous sections betw een rock boulders and outcrops. The soil 
p ro file  is about 50-70 cm deep, is loose or w eakly coheren t, and overlies a 
yellow clayey subsoil where the bedrock is w eaker and fragm ented;

red  and yellow podzolic soils, which occur in association  w ith the shale and 
lam in ite  lenses th a t form wide benches on the  escarpm en ts . The topsoil is 
sandy and loose or w eakly coheren t, overlying medium to heavy clay. Where 
the  a re a  is well drained, the soils are  red and yellow , but they  are m o ttled  in 
poorly drained situations;

siliceous sands, which are depositional sands and can be over 1 m deep. They 
generally  occur a t the bottom  of gorges or incised drainage channels, can o ften  
be swampy, and have a high organic con ten t.

Soil c h a ra c te ris tic s  for the  types described above a re  p resen ted  in Table 15.1.4. The 
m ain ch a ra c te ris tic  of concern re la ting  to  the proposed s ite  developm ent would be the 
erodib ility  of the soil and the po ten tia l for sedim ents to  move into the dow nstream  areas 
during construction  a c tiv itie s . The degree of soil erosion depends on the  soil p rofile  
morphology and the physical p roperties  of the soil un it. F ive classes of erodib ility  have 
been used to  c h a ra c te rize  soil erosion p o ten tia l and are classified  as to the  type of 
erosive ac tion  (Soil C onservation Service 1978). O ther ch a ra c te ris tic s  re la tin g  to  the  
soils on the  s ite  are also p resen ted  in this tab le .

Table 15.1.4 Soil characteristics

T y p e G e o l o g y
D o m i n a n t

O c c u r r e n c e I n t r i n s i c
E r o s i o n  h a z a r d

D r a i n a g e O t h e rm a t e r i a l s f e r t i l i t y
T y p e D e g r e e

H a r d  s e t t i n g  
r e d - b r o w n  
d u p l e x  s o i l s

W i a n a m a t t a  
G r o u p : A s h f i e l d /  
B r i n g e l l y  S h a l e s

S a n d y  t o  s i l t y  
c l a y  l o a m  t o p s o i l ;  
l i g h t  t o  m e d i u m  
c l a y  s u b s o i l

E l e v a t e d  h i l l  
c r e s t s  a n d  r i d g e s

M o d e r a t e
S h e e t :  m o d e r a t e

G u l l y :  m o d e r a t e

N o t e :  s u b s o i l  h a s  
m o d e r a t e  t o  h ig h  
e r o d i b i l i t y

P o o r M o d e r a t e  
s h r i n k / s w e l l ,  
g e n e r a l l y  
a c i d ,  a n d  
s a l i n i t y  c a n  
b e  a
p r o b l e m  in
d r a i n a g e
d e p r e s s i o n s

Y e l l o w  e a r t h s  
a n d  h a r d  s e t t i n g  
y e l l o w  d u p l e x  
s o i l s

H a w k e s b u r y  
S a n d s t o n e  
i n t e r b e d d e d  
s h a l e  l e n s e s

S a n d y  c l a y
l o a m  w i t h  s o m e
s a n d s t o n e
f r a g m e n t s ,
f e r r u g i n o u s
n o d u l e s  a n d
p i s o l i t h i c  f r a g m e n t s

C r e s t s  a n d  
s l o p e s  o f  
p l a t e a u  s u r f a c e

L o w G u l l y :  m o d e r a t e

S h e e t :  m o d e r a t e

N o t e :  S o i l s  a r e  m o d e r 
a t e l y  t o  h i g h ly  e r o d i b l e  
b u t  s l o p e  a n g l e s  a r e  
g e n e r a l l y  lo w

P e r m e a b l e ,  
d r a i n a g e  
i m p e d e d  b y  
b e d r o c k

P o s s i b l e  
s h r i n k / s w e l l  
p r o b l e m  
in  c l a y s

D i s c o n t i n u o u s  
s h a l l o w  
s t o n y  s a n d s

H a w k e s b u r y  
S a n d s t o n e  
a n d  s h a l e  
l e n s e s

Q u a r t z o s e  s a n d  
u s u a l l y  a s  t o p s o i l ,  
a n d  c o a r s e  s a n d y  
c l a y / l o a r a  o f t e n  
a s  a  s u b s o i l

S t e e p  h i l l
s l o p e s ,
e s c a r p m e n t s

P o o r S h e e t :  

G u l ly :  

R o c k  f a l l :

e x t r e m e

m o d e r a t e

h ig h

H i g h l y  
p e r m e a b l e ,  
d r a i n a g e  
i m p e d e d  b y  
b e d r o c k ,  s o i l  
h a s  p o o r  w a t e r  
r e t e n t i o n  
q u a l i t i e s

L o w  s h e a r  
s t r e n g t h ;  
g e n e r a l l y  
a c i d ;
s h a l l o w  a n d  
s t o n y

Assessm ent of e ffe c ts  and safeguards

The site  com prises soils which are po ten tia lly  highly erodible. Consequently , special 
m easures would be adopted during construction  in order to  m inim ize problem s of erosion
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and sed im en ta tion  which would otherw ise a ffe c t the w ater ca tch m en t, and thus in tu rn  
adversely  a f fe c t p a rt of the Sydney w ater supply system . In order to  m inim ize such 
problem s, th e  D epartm en t of A viation would en te r  in to  an ag reem en t w ith  the  
M etropolitan  W ater Sew erage and D rainage Board (Appendix H) under which the 
construction  and operation  of an a irpo rt a t the  s ite  would be undertaken  in accordance 
w ith specia l conditions estab lished  to p ro te c t the w ater supply system . As p a rt of these 
conditions the  D epartm en t of A viation would be required , prior to  any o th e r earthw orks 
being undertaken , to con stru c t, s tab ilize  and m aintain  in a fully functional condition a 
special drainage system  around the  p e rim e te r of the  proposed site  as discussed in 
Section 15.2.

This sedim ent con tro l and drainage system  would be designed for the  probable maximum 
p rec ip ita tio n  even t, to  ensure against any likelihood of run -o ff or sed im ents from  the 
s ite  a ffec tin g  e ith e r the P heasan ts  N est or Broughtons Pass w eirs, which are p a rt of the 
Sydney w ate r supply system . R un-off from developed areas of the  s ite  would be d iverted  
through de ten tio n  ponds to  the Allens C reek  ca tchm en t, which does not drain  into the 
w a te r supply system . In terim  sedim ent contro l basins would be provided to  trap  
sed im ents during construction  work.

In addition, o ther specia lized  erosion and sedim ent contro l m easures appropria te  to  the 
s ite  would be determ ined  in consu ltation  with th e  NSW Soil C onservation  Serv ice, and 
im plem ented  during s ite  developm ent. These m easures would include:

. ensuring th a t the  s ite  was only partia lly  cleared  and th a t, during construction , 
progressive reh ab ilita tio n  of disturbed areas w ere undertaken  through rev eg e ta tio n  
and landscaping;

. specia l m easures for the  rem oval and stockpiling of topsoil, including the
progressive use of topsoil for rehab ilita tion  (any stockpiles not likely to  be used 
would be s tab ilized  w ith vegetation);

. land reshaping and contouring to  avoid excessive concen tra tion  of drainage and, 
w here possible, the  locating  of slopes aw ay from areas yielding excessive run-off;

. ensuring th a t contour drains w ere construc ted  a t as low an angle as possible over the 
en tire  lengths of slopes;

. w here necessary , c rea tio n  of diversion banks to disperse run -o ff and p ro te c t
reh ab ilita ted  work.

15.1.3 Physiography

This section  describes the landform  and topography of the proposed site  and assesses its  
su itab ility  for a irp o rt developm ent. Inform ation for this section  has been obtained from 
topographic maps of the  Sydney Region published by the NSW C en tra l Mapping A uthority  
and the  C om m onw ealth Division of N ational Mapping.

Landform  and topography are  im portan t fac to rs  in the  siting and design of an airpo rt 
because re la tiv e ly  fla t grades are  required  for a irpo rt runways and a irc ra f t m ovem ent 
a reas  (taxiw ays, a irpo rt aprons and a irc ra f t m ain tenance areas), and because ex tensive 
o b s tru c tio n -free  approach su rfaces w ith shallow grad ien ts are  essen tia l. The 
se lec tio n  of the proposed s ite  and p repara tion  of a m aster plan for a irpo rt developm ent 
a t th a t s ite  th e re fo re  have to  take  into account any significant physiographical fea tu res  
such as sloping te rra in , gorges, and creek  or river courses which incise the  area .

Regional physiographic units

The proposed a irpo rt s ite  is loca ted  w ithin the W oronora P la teau  physiographic sub- 
region of th e  Sydney Basin. The Sydney Basin is a simple asym m etrical s tru c tu ra l basin
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which extends along the coastline from P o rt S tephens in the  no rth  to  B atem ans Bay in 
th e  south and inland to R ylstone and Muswellbrook.

The W oronora P la te a u  (Figure 15.1.6) form s the southern  extension of the Cum berland 
P lain  and is one of a num ber of p la teau  fea tu res  adjoining this p lain. To the w est and 
ad jacen t to the  W oronora P la teau  is the Blue M ountains P la teau , which in turn  is joined 
to  the  Hornsby P la teau  which extends northw ards from the northern  suburbs of Sydney. 
The transition  betw een  the  C um berland Plain and the surrounding p la teau  fea tu re  is 
strongly  pronounced to the w est (the Lapstone Monocline) but is less pronounced to the 
north . Southw ards, the  Cum berland Plain slopes gently  upwards, making the transition  
betw een  the plain and the W oronora P la teau  less d istinct; fu rth er to  the south the 
W oronora P la teau  m erges into the  Southern Tablelands.

Landform

The proposed airpo rt s ite  is located  in the  cen tra l p a rt of the gently  sloping W oronora 
P la teau . This p la teau  extends from the Illaw arra  escarpm en t in the  ea s t, from 
C am pbelltow n—Appin in the north , and from  P ic ton—Bargo in the w est, and southw ards 
to  R obertson—M ittagong w here it joins the Southern Tablelands region.

The p la teau  is deeply incised by num erous drainage system s which form  an im portan t 
p a r t of Sydney's w ate r supply system . The top elevation  of the p la teau  ranges from 
about 200 m above sea level in the no rth  to about 750 m in the  south, a d istance of about 
30 km . T here is a genera l dip across the p la teau  to  the  n o rth -no rth -w est. The elevation  
of gorges w ithin the  p la teau  region ranges from about 65 m in the low er northern  p a rt to 
about 300 m in the  higher southern p a rt.

Figure 15.1.6
REGIONAL PHYSIOGRAPHY
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The a rea  of p la teau  on which the  proposed site  is lo ca ted  is bounded by th e  C ordeaux 
R iver gorge to  the  w est and south, and by the W allandoola C reek  gorge to  the eas t. The 
C ordeaux R iver gorge is about 100 in deep, w ith p recip itous sides; th e  less p recip itous 
W allandoola C reek  gorge is 50-70 m deep. The northern  boundary of the proposed s ite  is 
incised by a num ber of sm all creek  channels which run approxim ately  n o rth —south . 
These creek  channels are  re la tiv e ly  broad and are not as deeply incised as the  o ther 
gorges.

The proposed site  can be described in te rm s of the following landform  fea tu res:

. ridges 

. p la teau  

. slopes

. escarpm en t/go rge  

. s tream  dissection .

F igure 15.1.7 and Table 15.1.5 show the d istribu tion  and types of these  landform s w ithin 
the proposed s ite .

Table 15.1.5 Landform units

Type D istribu tion A rea
E levation

range
(m)+

R idges P redom inantly  no rth 
w est portion of site

240 ha (17%) 280-320

P la teau R anges over en tire  site 580 ha (40%) 280-333

Slopes N o rth -cen tra l portion 
of site

450 ha (31%) 320

Valleys and swales Minor areas along 
boundary of s ite  and 
C ascade C reek

170 ha (12%) 250-320*
260-310**

S tream  d issection C en tra l and northern  
sections of site

12 km 245-310

* Sections along s ite  boundary. 
** C ascade C reek.
+ M etres above sea-level.

Topography

The elevation  of the  proposed site  ranges from about 245 m a t its  low est point, where 
A llens C reek  drains from the  s ite , to  333 m above sea-level a t the h ighest po in t, n ear th e  
so u th -easte rn  corner of the s ite . From  this point, th e re  is a gentle slope tow ards the 
township of W ilton in a no rtherly  d irec tion , dropping about 20 m over a d istance of about 
2 km in the eas te rn  portion  of the s ite  and about 45 m over a d istance of about 3 km in 
the  w estern  section .

The site  contains a re la tiv e ly  large proportion of f la t land, w ith about 75% having a slope 
of less them 5%. The s teep e r te rra in  is associated  with the  incised creeks th a t drain the  
s ite  and w ith the escarpm en t a rea  fringing the  boundary of the s ite . The maximum slope 
g rad ien t ranges betw een  10% and 20%: this occurs around the s ite  p e rim e te r, in a sm all
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sec tion  ad jacen t to  A llens C reek  near the  no rth -w estern  boundary, and in th e  C ascade 
C reek  gorge which drains from the cen tra l portion of the  s ite .

F igure 15.1.7 and Table 15.1.6 show the s ite  topography ca tego rized  in to  the  following 
four classes of slope gradien t:

. f la t te rra in : 0-1% slope 

. gently  sloping te rra in : 1-5% slope 

. undulating te rra in : 5-10% slope 

. rolling te rra in : 10-20% slope.

Table 15.1.6 S ite topography

Slope

%
D istribution A rea

E levation
range
(m)*

0-1 Southern and easte rn  portion 
of s ite  on high ground

410 ha (28.5%) 300-333

1-5 Ranges over the whole site 665 ha (46.0%) 250

5-10 Fringe areas ad jacent to 
escarpm ent along boundary 
and ad jacen t to creeks along 
boundary

160 ha (11.0%) 265-320

10-20 Fringe areas coinciding w ith 
areas  along the  s ite  boundary 
and incised creek  lines in 
cen tra l portion  of site

205 ha (14.5%) 245-320

M etres above sea-level.

Topography surrounding th e  proposed site  is basically  a continuation  of the d issected  
p la teau  form ation . E astw ards tow ards the coast the te rra in  rises to  about 400 m a t the 
top of the  Illaw arra  escarpm ent before dropping steep ly  to  the coasta l plain.

T here are a num ber of m odera te ly  high peaks in this region which rise about 60-80 m 
above the surrounding areas, w ith the highest peaks reaching an elevation  of about 450 m 
above sea-lev e l. N orth  of the proposed s ite , the p la teau  slopes downwards tow ards 
Cam pbelltow n and N arellan  and m erges w ith the C um berland P lain . A t this point the 
e levation  is about 150-160 m. H owever, this gradual slope tow ards the  no rth  is 
in te rru p ted  by the  R azorback  Range and is incised by a num ber of drainage gorges. The 
R azorback  Range rises to  330 m (or about 180 m above the surrounding area). To the  
w est, the R azorback  Range m erges into the hilly rugged te rra in  eas t of the 
B urragorang V alley. Im m ediately  to  the w est of the proposed site  is the  tow nship of 
B argo, a d istance of about 10 km. The te rra in  is s till re la tiv e ly  f la t in this
location , and is a t about the  sam e e levation  as th a t of the s ite . H ow ever, fu rth e r w est 
of Bargo th e  te rra in  begins to  rise, and here it ranges in elevation  from  about 400 m 
around Buxton (which is about 15 km from the  site) to  over 800 m a t a d istance of about 
30 km.

Location o f airport facilities  in relation to terrain

Table 15.1.7 and F igure 15.1.8 show the expected  position of the m ajor a irpo rt fac ilitie s  
(runways and taxiw ays, a irpo rt te rm inal a rea , and a irc ra f t cargo and m ain tenance areas) 
in re la tio n  to  the  various landform  and topographic fea tu res  w ithin the proposed s ite .
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Table 15.1.7 A irport fac ilitie s  in re la tio n  to  landform  and topographic fea tu re s

Topographic fea tu res

A irport fac ility
Predom inant

landform Elevation* Slope category  (%)
fea tu re Max.

(m)
Min.
(m)

Av.
(m) (0-1%) (1-5%) (5-10%) (10-20%)

R unw ay/ tax i way

-  Short P la teau , ridge, 
slope 305 285 295 - 90 10

-  Long P la teau , slope, 
escarpm ent 325 290 320 30 60 5 5

C onnecting 
tax i way

P la teau 325 295 315 - 100

A irport 
te rm in a l a rea

P la teau , ridge, 
slope 325 305 315 30 70 -  -

A irc ra ft 
cargo a rea

P la teau , ridge, 
slope 330 315 320 20 70 -  10

A irc ra f t m ain t
enance a rea

P la teau 330 325 330 70 25 5 -

- C om m ercial P la te a u 330 325 330 70 25 5 -

-  G eneral 
av iation

P la teau , ridge, 
slope 305 280 295 - 95 5 -

M etres above sea-level.

Land shaping

Land shaping of the ground su rface  by excavating  and filling would be required  to  obtain  
the  necessary  grades for a irpo rt developm ent. Where possible, developm ent design would 
u tiliz e  ex isting  topography and n a tu ra l land fea tu re s  to  avoid ex trem e land 
m odifications. H ow ever, because of the  n a tu re  of the  fu tu re  developm ent and the 
req u irem en t to achieve re la tiv e ly  f la t grades, much of the  a irpo rt s ite  would be c leared  
and levelled  for the construction  of runw ays, taxiw ays and a irc ra f t te rm inal fac ilitie s  as 
well as for a num ber of o ther a irc ra f t and n o n -a irc ra ft re la te d  fac ilitie s  (such as 
m ain tenance and cargo handling areas).

Most of the  a irpo rt developm ent (as shown in F igure 15.1.8) has been designed to  avoid 
the incised creeks, and advantage has been taken  of the  s ite  slope and drainage 
fe a tu re s  to d ivert all s ite  run-off away from  the w ater supply ca tch m en t. It has been 
possible to  align th e  runways roughly para lle l to  the  contours to  avoid the necessity  of 
deep c u t-a n d -fill, although some sections of the runways which cross creek  dissections 
would requ ire  filling . The location  of the a irpo rt te rm inal building has also been chosen 
to  ensure am ongst o ther things th a t e ffec tiv e  drainage can be provided.

The es tim a ted  am ount of cu t-an d -fill requ ired  for fu tu re  a irp o rt construction  is shown in 
Table 15.1.8. These calcu la tions are based on nearly  level runways and taxiw ays and
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Table 15.1.8 Estim ate of earthworks for future airport construction (000 m*)

would involve up to about 20 m of fill in some locations (mainly to fill in the creek beds).
Up to about 10 m of cut would be required under existing ridge lines across the runway.

F ac ility Cut Fill Balance*

Long runw ay and 
associa ted  taxiw ays

2,180 2,755 575 (F)

Short runway and 
associa ted  taxiw ays

288 1,293 1,005 (F)

C onnecting  taxiw ay 139 37 102 (C)

T erm inal and cargo areas 11,556 9,950 1,606 (C)

T otal 14,163 14,035 128 (C)

* F = fill, C = cu t.

The balance of m a te ria l would be used in roadw orks and o ther construction  ac tiv itie s  on 
the  s ite , and th e re  would thus be no need to dispose of any m a te ria l off site .

Assessm ent of e ffe c ts  and safeguards

The gorges which surround the proposed site  to the  east, south and w est preclude any 
flex ib ility  in te rm s of re locating  the s ite  in those d irec tions. To the  north , the 
topographic fea tu re s  do not necessarily  preclude some adjustm ent of s ite  location  in this 
d irec tion  but would n ece ss ita te  a g rea te r  am ount of earthw orks to provide a re la tiv e ly  
f la t s ite  for runw ay developm ent. This is because the two main creeks th a t have the ir 
origins w ithin the proposed site  are  m ore deeply incised into the  landscape fu rth e r to  
th e  north .

A range of m easures would be developed during airport construction  to m inim ize the 
am ount of earthw orks and to  ensure th a t appropria te  procedues for erosion and sedim ent 
con tro ls w ere im plem ented . Where possible, deta iled  design and layout of fu tu re  airport 
fac ilitie s  would u tilize  existing topography and n a tu ra l fea tu res . Land shaping would 
only be carried  out on areas under construction  as opposed to  shaping the en tire  s ite . 
Soil erosion contro l m easures as described in Section 15.1.2 would be im plem ented.

15.2 DRAINAGE AND WATER QUALITY

The purpose of this section  is to describe, in general te rm s, the existing su rface  w ater 
and groundw ater system s and the po ten tia l for flooding of the proposed site ; to  assess 
th e  p o ten tia l e ffe c ts  of a irpo rt developm ent on drainage and w ater quality  w ithin the 
s ite  and surrounding area ; and to  describe the drainage and run-off control schem e th a t 
would be adopted to  m anage w ater flow and preserve w ater quality , in order to m inim ize 
any adverse environm ental e ffe c ts  arising from the changed drainage p a tte rn .

In form ation  for this section  has been obtained from  the  W ater R esources Comm ission, 
th e  M etropolitan  W ater Sew erage and D rainage Board and the  S ta te  Pollu tion  C ontro l 
Com m ission, and from  topographic maps of the  area . Also, prelim inary  e s tim a te s  of site  
run -o ff before and a f te r  developm ent w ere m ade in order to  determ ine the  requ irem en ts 
for s to rm w ater run -o ff contro l.
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15.2.1 Description of existing conditions at the proposed site  

Relationship to Sydney water supply system

Figure 15.2.1 illu s tra te s  the  w ater supply system  in the v icin ity  of the proposed s ite . 
T here are  four w ate r sto rages: the  N epean, Avon, C ordeaux and C a ta ra c t reservo irs .
W ater from  th ree  of these  s to rages flows through the N epean, Avon and C ordeaux 
R ivers, which have th e ir  confluence a t P heasan ts  N est W eir. A t th is po in t, w a te r is 
d iverted  to  the C a ta ra c t R iver via the N epean Tunnel, which en te rs  the  C a ta ra c t R iver 
upstream  of Broughtons P ass W eir. H ere, w ater from these  four rivers is d iv e rted  into 
the C a ta ra c t Tunnel, and thence into the Sydney W ater Supply U pper C anal which flows 
north  to  P rospect R eservoir.

Most of the  run-off from  the  proposed s ite  now en ters  Sydney's w ater supply system  via 
th e  C ascade and W allandoola C reeks (which drain into the  C a ta ra c t River) and the 
C ordeaux R iver. R un-off from the s ite  flowing into Allens C reek  does not en te r the 
Sydney w ater supply system , but flows into the  N epean R iver.

D rainage basins

The proposed s ite  contains p a rts  of four drainage basins (Figure 15.2.2):

. the A llens C reek  drainage basin 

. the  C ascade C reek  drainage basin 

. the W allandoola C reek  drainage basin

. num erous sm all drainage tr ib u ta rie s  of the C ordeaux R iver.

The A llens C reek  drainage basin, w ith a re la tiv e ly  sm all a rea  of 31 k m 2, drains into the  
N epean R iver about 2 km w est and upstream  of Douglas P ark , and about 10.5 km from 
the  proposed s ite . As th is junction  is dow nstream  of P heasan ts  N est W eir, w a te r from 
th e  A llens C reek  drainage basin does not en te r the Sydney w ater supply system .

The C ascade C reek  drainage basin, of about 9 k m 2, drains into the  C a ta ra c t R iver a few 
hundred m e tres  upstream  of the Broughtons Pass Weir, where w ate r is d iverted  to 
Sydney's w ate r supply. The C a ta ra c t R iver then  flows into the  N epean R iver about 3 km 
dow nstream  from  the  junction  of A llens C reek.

The W allandoola C reek  drainage basin also drains into the  C a ta ra c t R iver, about 1 km 
upstream  from its  junction  w ith C ascade C reek . This basin is about 32.5 km 2 in area .

About seven sm all tr ib u ta ry  drainage sub-basins w ithin th e  proposed site  also drain 
d irec tly  into the  C ordeaux R iver. The C ordeaux R iver drainage basin is approxim ately  
165 km 2 in area .

The headw aters  of A llens and C ascade creeks o rig inate  w ithin the proposed site  as do 
tr ib u ta ry  creeks draining in to  the  C ordeaux R iver. The headw aters  of the  W allandoola 
drainage basin occur about 9 km to  the  sou th -east of the s ite .

Table 15.2.1 shows the  re la tiv e  proportion of each basin w ithin the proposed s ite .

Surface water features

The principal su rface  w ate r fea tu res  of the proposed s ite  consist m ainly of in te rm itte n t 
w atercourses and a sm all num ber of a r tif ic ia l dam s (Figure 15.2.2); C ascade C reek  is the  
dom inant w atercourse . About 14 km of drainage channels flow through the s ite  and over 
80% of the  to ta l length  of these  is m ade up of minor channels.

The proposed site  is m ainly com posed of na tive  fo rest v egeta tion , w ith only a sm all 
portion c leared  and grassed, and a t  p resen t run-off occurs m ainly as a n a tu ra l p rocess. A 
num ber of roads and track s  pass through the s ite .
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Table 15.2.1 Features of the drainage basins within the proposed site

D rainage basin

A pproxim ate 
to ta l a rea  of 

basin

(km2)

A pproxim ate 
a rea  of basin 

w ithin the 
proposed site  

(ha)

A rea of basin 
w ithin the 

proposed site

(%)

Proportion  of to ta l 
basin a rea  th a t 

is w ithin the 
proposed s ite

(%)

A llens C reek 31 200 14 6 .5

C ascade C reek  
and tr ib u ta rie s 9 480 33 53.3

T ribu taries  of 
W allandoola C reek 32 .5 175 12 5 .4

T ribu taries  of 
the  C ordeaux 
R iver 165 585 41 3 .5

Flooding

T here are no developed floodplains w ithin the proposed site ; in m ost c ircum stances, 
ra in fa ll drains rapidly aw ay. C reeks like A llens, C ascade and W allandoola, how ever, are  
sub ject to  flash flooding during m ajor storm  events as a resu lt of the  n a tu ra lly  high ra te  
of run-off in th e ir ca tchm en ts .

Table 1 5 .2 .2  shows the probable run-off co -e ffic ien t values for the various types of 
existing te rra in  w ithin the site .

Table 15.2.2 R un-off co -e ffic ien ts  for the proposed site  before airport development

C ondition of s ite A rea
(ha)

R un-o ff c o -e ff ic ie n t for 
storm  in tensity  of 100 m m /h

N atu ra l fo rest, sandstone outcrop 1,305 0 .7

C leared , grassed areas 60 0 .6

G razing land 65 0 .4

Roads and tracks 10 0 .8

15.2.2 Groundwater

The proposed site  is loca ted  w ithin the  Hawkesbury R iver Basin (Figure 15.2.2) in an 
a rea  expec ted  to  give low salin ity—low yield groundw ater. A part from sections along 
th e  N epean R iver betw een P en rith  and Windsor, groundw ater resources in the  basin have 
no t been developed. The H aw kesbury Sandstone — which extends over all the proposed 
s ite  save for some sm all a reas of M ittagong F orm ation  consisting of in terbedded  shale 
lam in ite  and m edium -grained quartz  sandstone — is the  m ost favourable of the porous 
rocks in the  Sydney Basin for obtaining groundw ater. The groundw ater, which occurs 
m ainly in fra c tu re  system s and bedding plane partings w ithin the  sandstone, is usually of 
low salin ity  but may have some iron co n ten t. In general, bore yields of 0.1-2.0 L /s  are 
about the sam e as or slightly  above yields encountered  in the  W ianam atta  Group. The 
low yields and iron con ten t lim it its  possible uses.
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15.Z.3 Water quality

Figure 15.2.1 shows the c lassifica tion  made by the  S ta te  Pollu tion C ontro l Comm ission 
of su rface  w aters  w ithin the  M etropolitan  C atchm en t and ad jacen t areas.

It will be seen th a t su rface  w ater run-off from the proposed s ite  p resen tly  flows into 
C lass P or C lass S w aters , classified  under P a r t  HI of the  C lean W aters A ct, 1970, as 
p ro te c te d  or specially  p ro tec ted  w aters into which no discharges may be m ade w ithout a 
licence . The c r ite r ia  for C lass S w aters  a re  intended to  ensure a high level of p ro tec tio n  
for impounded w aters to  be used for public w ater supplies, for w aters in the v icin ity  of 
am in take point for po tab le supplies, and for w aterw ays orig inating  wholly w ithin n a tu re  
reserves, national parks amd p laces of pairticular sc ien tific  in te re s t. All w aters flowing 
into C lass S w aters  are c lassified  as C lass P , or p ro tec ted  w ate rs . No efflu en ts  may be 
discharged into C lass S w aters , and discharges of e ffluen ts  into C lass P w aters m ust be 
of a quality  sim ilar to th a t required  as a raw  source of po tab le  w a te r. W ater quality  
c r ite r ia  have been estab lished  by the  S ta te  Pollu tion C ontrol Comm ission for C lass S amd 
C lass P w ate rs . These c r ite r ia  are  se t out in Appendix J .

15.2.4 Possible contaminants amd methods of treatm ent

Table 15.2.3 lis ts  possible sources of con tam inan ts of s ite  run -o ff and e fflu en t from  
operations which may be conducted on the  s ite . The list has been developed from 
inven tories conducted a t  K ingsford-Sm ith A irport and o th e r aerodrom es in the  Sydney 
R egion. All of the  sources listed  in Table 15.2.3 could be expected  to  be p resen t a t the 
second a irp o rt should developm ent reach  the maximum level ind icated  by the prelim inary  
m aster plan.

For tre a tm e n t purposes, these  contam inants would be grouped as follows:

. chem ical or process e ffluen t arising from  operations such as a irc ra f t m ain tenance;

. dom estic sew age from  to ile ts  and kitchens;

. 'con tam inated ' s to rm w ater from heavily  used open aireas, such as aprons, washdown 
areas and carparks;

. 'cleam' s to rm w ater from  cleared  and grassed areas and in te rm itte n tly  used 
pavem ents.

B ecause of the  u n certa in ty  associa ted  w ith the na tu re  amd scale of operations a t the 
second a irpo rt i t  is only possible to  estab lish  proposed w aste  tre a tm e n t m ethods in 
general te rm s. H ow ever, the  D epartm en t of A viation would com ply w ith the 
requ irem en ts  of th e  C lean  W aters A ct, 1970, in regard  to  all specific  discharges th a t 
may issue from  the s ite  during the the course of a irpo rt construction  and operation . The 
princip les for seg regating  and trea tin g  w astew ate rs  are described below.

Chem ical or process effluent

C hem ical or process e ffluen t would be tre a te d  to  standards estab lished  in consultation  
w ith th e  M etropolitan  W ater Sew erage and D rainage Board and to the sa tisfac tio n  of the 
S ta te  P ollu tion  C ontro l Com m ission. Depending on the  n a tu re  of the  efflu en ts , the 
process could com prise p re - tre a tm e n t on-site  prior to  discharge to  a  M etropolitan  W ater 
Sew erage and D rainage Board sew er, or com plete tre a tm e n t on-site .

D om estic sewage

No sew erage fac ilitie s  are  a t p resen t loca ted  w ithin or ad jacen t to  the proposed s ite  and 
no sew age tre a tm e n t schem es are  scheduled for this a rea  in the  short to  m edium -term .

462



WILTON

Table 15.2.3 Potential sources of contaminants during airport construction and 
operation

C ontam inant Source

Sedim ents N atu ral erosion, s ite  earthw orks

N utrien ts Soil sedim ents, fe rtiliz e rs , sew age effluen t

C ontam inated  food /w ate r K itchen w aste from  in terna tional flights

Sulphuric acid Wet oil b a tte r ie s  used for standby power 
supplies, and insta lled  in com e a irpo rt 
fac ilitie s , e.g . contro l tow er

Em ulsified oil, grease, 
decarbonizing solvent c leaners

Workshops for conventional engine m aintenance

D eterg en ts A irc ra ft washdown areas, vehicle serv ice and 
m ain tenance areas

P a in t strippers A irc ra ft/v eh ic le  m ain tenance

Acid, fluorocarbon and hydrocarbon 
solvents

F ire-figh ting  equipm ent

T rade w astes K itchens

A irc ra ft fuel Fuel s to rage, a irc ra f t refuelling

Rubber d e tritu s A irc ra ft touchdown

P estic id es/h erb ic id es Ground m ain tenance

The D epartm en t of A viation could e ith e r tr e a t  dom estic sew age in a ded icated  p lant 
lo ca ted  on the a irpo rt s ite , or could discharge to a fu tu re  M etropolitan  W ater Sew erage 
and D rainage Board sew er for tre a tm e n t in a w ater pollution contro l p lan t lo ca ted  o ff
s ite  and designed to serve not only the  a irpo rt, but developm ent in surrounding a reas  (an 
e s tim a te  of the required  capacity  of such a com bined fac ility  is given in Section 15.5).

In e ith e r case, i t  is assum ed th a t the w ater pollution con tro l p lan t would discharge 
e ffluen t into the  H aw kesbury—N epean river system  and th e re fo re  a high degree of 
tre a tm e n t would be needed, including rem oval of n u trien t. It is fu rther assumed th a t the 
tre a tm e n t process used would be of advanced design and would include m ethods for 
rem oval of n itrogen  and phosphorus.

If the  tre a tm e n t w ere to be carried  out in a ded icated  p lant located  on the airpo rt site , 
the  D epartm en t would investigate  the possibility  of on-site  disposal of tre a te d  effluen t 
through irriga tion .

Stormwater

S to rm w ater would be considered in two categories:

. run-off from con tam inated  a reas  where th e re  is a possibility of s to rm w ater 
containing sign ifican t quan tities  of oil or p a rticu la te  m ateria l;

. run -o ff from clean areas (for exam ple, taxiw ays).

The areas designated  'con tam inated ' would be separa ted  from  areas designated  'c lean ' by 
su itab le  grading to  d irec t run-offs into the appropria te  system .
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Contaminated stormwater

C on tam ina ted  sto rm w ater would discharge into a holding a rea  where it would be tre a te d  
prior to  disposal by m eans to  be estab lished  in consu ltation  w ith th e  M etropolitan  W ater 
Sewage and D rainage Board and to the sa tisfac tio n  of the S ta te  Pollu tion  C ontrol 
Com m ission. The process could com prise p re - tre a tm e n t on-site  and d ischarge to  a  w ate r 
pollution con tro l p lan t o pera ted  o ff-s ite  by the  Board, or full tre a tm e n t on s ite . For run
off from  some con tam ina ted  areas it m ight be possible to  d ivert only the  f irs t flush to  
the  holding a rea  for tre a tm e n t, and subsequent run-off to  th e  clean  sto rm w ater system .

The D epartm en t of A viation would ensure th a t the  design of fuel s to rage  fac ilitie s  would 
com ply w ith  the  re levan t requ irem en ts  of the  D angerous Goods A ct, 1975 and bunding 
would be designed to  ensure th a t spillage resu lting  from failure of th e  fac ility  was fully 
contained  and could not en te r the s to rm w ater system .

Clean storm water

A reas from  which sto rm w ater run-off would probably be designated  as clean  include 
m ost areas of the  s ite  w here there  are  no operations th a t could give rise  to  p rocess or 
dom estic  w astew ate rs , or carry  the  risk of contam ination  of run -o ff through acc id en ta l 
spills of chem icals, fuel, oil or d e te rg en ts . Such clean areas would probably include, for 
exam ple, v isito r car parks, access roads w ithin the  s ite , roofs of buildings, taxiw ays and 
runw ays, and c leared  or landscaped areas. These a reas  would m ake up the  m ajor p a r t of 
th e  to ta l s ite  a rea .

S to rm w ater run-off from these  a reas  would be d iverted  into a num ber of re te n tio n  
basins, which to g e th e r would be adequate  to  re ta in  the  whole of the  firs t flush of 
s to rm w ate r. W ater from  these re te n tio n  basins would then be discharged in to  a 
re ta rd in g  basin loca ted  on A llens C reek . Thus, all clean s to rm w ater run -o ff from  the  
proposed s ite  would be d iverted  from th e  ca tchm en ts  of the  C ascade and W allandoola 
C reeks and the  C ordeaux R iver and would th e re fo re  be p reven ted  from  en tering  the 
Sydney w ater supply sy stem . In this way the  in teg rity  of the  Sydney w ater supply 
system  would be p ro te c te d  from  the  sm all quan tities  of con tam inan ts th a t m ight be 
p resen t in clean s to rm -w ate r.

The layout of the  proposed run-off con tro l system  is shown in F igure 15.2.3. The 
p e rim e te r  canal would encom pass about 980 ha or 68% of the  a rea  of the  proposed s ite . 
Of th is, about 875 ha is p resen tly  lo ca ted  in the  ca tchm en ts  of the  C ascade and 
W allandoola C reeks, and the  C ordeaux R iver. The balance, 105 ha, drains in to  A llens 
C reek . The a rea  of th e  A llens C reek  drainage basin would be increased  by 28%.

To p repare  a p relim inary  schem e for run -o ff contro l, re fe ren c e  has been m ade to  the  
probable maximum p rec ip ita tio n  e s tim a tes  used by the  M etropolitan  W ater, Sew erage 
and D rainage Board for th e  Cordeaux ca tchm en t for the  purposes of dam spillway design. 
These e s tim a te s  are se t out in Table 15.2.4 and are com pared to  the p rec ip ita tio n  
m easured in the  storm  of February  1898 which la sted  72 hours, and had its  c en tre  over 
the  C ordeaux ca tch m en t.

For design of the  p e rim e te r canal system , ra in fa ll in tensity  in the  order of 230 m m /h was 
used for the  p relim inary  e s tim a tes  of capacity . The canal shown in F igure 15.2.3 would 
vary in w idth from  about 15 m wide a t the top of th e  ca tchm en t to  about 100 m wide a t 
the  low er end of the  proposed s ite , and would be designed to re ta in  the probable 
maximum p rec ip ita tio n  th a t would resu lt in a peak canal flow of some 250 m */s. The 
canal would be p artly  lined and appropria te  landscaping tre a tm e n ts  would be used. In 
order to re ta in  the  peak flow from a storm  event of probable maximum p rec ip ita tio n , a 
re ta rd in g  basin would be construc ted  near the  s ite  boundary on Allens C reek .
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Table 15.Z.4 Maximum precipitation values at Cordeaux catchm ent

Storm  event
1 3

D uration

6

(hours)

24 48 72

12-15 F ebruary  1898 
p rec ip ita tio n  (mm) 15 430 870 900

12-15 F ebruary  1898 
ra in fa ll in ten sities  (mm/hour) - - 2 .5 18 18 13

E stim ated  probable 
maximum p rec ip ita tio n  (mm) 230 360 470 1.,020 1,220 1,320

E stim ated  probable 
ra in fa ll in ten s ities  (mm/hour) 230 120 78 43 25 18

Source: B ureau of M eteorology (1982).

The s to rm w ater re te n tio n  ponds would be designed to  contain  th e  f irs t flush from a one- 
in -ten -y ea r storm  having a  duration  equal to  the tim e of concen tra tion  of the p a rticu la r 
sub -ca tchm en t, plus am additional f if te en  m inutes to  allow the drainage a re a  to  flush 
clean . About 250 m 3/h a  sto rage  capacity  would be required  to  s to re  the in itia l flush. 
This would m ean th a t the  to ta l sto rage capacity  for the  s to rm w ater re te n tio n  system  
would be betw een  200,000 and 300,000 m 3. The capacity  of basin sizes would vary from  
about 20,000-30,000 m 3 serving the sm aller sub-catchm en ts  up to  90,000 m 3 for the 
la rg e r sub-catchm en ts  w ithin the proposed s ite .

Once th e  firs t flush re ten tio n  basins w ere filled, the w ate r would be allow ed to  stand , to  
enable suspended m a te ria l to  s e tt le . A dditional clean sto rm w ater run-off would by-pass 
these  basins and flow into the re ta rd ing  basin a t A llens C reek . This basin would be 
designed to  con tro l the  ra te  of discharge of s to rm w ater into A llens C reek  such th a t the 
p resen t ra te  of flow for a 1:100 year storm  even t would no t be exceeded . P re lim inary  
e s tim a te s  ind ica te  th a t a re ta rd in g  basin of approxim ately  1300 ML cap ac ity  would be 
requ ired .

The schem e described  above would ensure th a t all clean sto rm w ater run-off from 
developed areas of the  s ite  would be co llec ted  a t one point befo re  d ischarge from  the  
proposed s ite . This would have two benefits:

. if necessary , clean sto rm w ater run-off could be fu rth er tre a te d  prior to discharge;

. since the d ischarge would be a t a point source, its  quality  would be read ily  sub ject 
to  con tro l by the  S ta te  Pollu tion  C ontro l Comm ission.

T rea tm e n t of clean s to rm w ater prior to  d ischarge to A llens C reek  would include 
se ttle m e n t and screening to  rem ove solids.

15.2.5 Assessm ent of e ffe c ts  and safeguards

The above assessm ent of e f fe c ts  is confined to  the  e ffe c ts  of the  proposed acquisition  
and of fu tu re  a irpo rt developm ent a t the s ite . A ssessm ent of associa ted  e ffe c ts  arising 
from induced developm ent or from th e  location  of new road or ra il access rou tes  would 
requ ire  fu rth e r investigation  once the locations for these  fac ilitie s  w ere determ ined . 
The au th o rity  responsible for constructing  new access rou tes would also be responsible 
for ensuring th a t adequate  safeguards w ere adopted during construction  to  contain  run
off and sed im en tation , and th a t adequate  provisions w ere m ade for drainage and w a te r 
quality  contro l once construction  had been com pleted .
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No adverse e ffe c ts  on drainage or w ate r quality  would resu lt from  acquisition  of the 
proposed site  a t Wilton; un til construction  com m enced, the D epartm en t of A viation 
would endeavour to  m ain tain  the  p resen t m anagem ent p rac tices  of the  M etropolitan  
W ater, Sew erage and D rainage Board.

Possible e ffe c ts  during construction  and operation  of the  proposed airpo rt have been 
considered under th e  following categories:

. risk of con tam ination  of Sydney's w ater supply

. loss of an a rea  of w ater supply catchm en t

. increased  p o ten tia l for flooding in A llens C reek

. e ffe c ts  on groundw ater

. e ffe c ts  on w ater quality  during construction

. e ffe c ts  on w ater quality  during operation.

In addition, the  rela tionship  of the proposed run-o ff control system  to hazards to a irc ra f t
from  bird s trikes is discussed.

Contamination of Sydney's water supply

The undertaking by th e  D epartm en t of A viation to d ivert to A llens C reek, run-off from 
those p a rts  of the s ite  th a t would be used for a irpo rt operations and th a t now drain  into 
the  Sydney w ater supply system , would ensure th a t no con tam inated  w ater from the site  
en te red  the supply system .

The risk of con tam ination  of the w ater supply system  through em ergency dumping of fuel 
would probably be sligh t. Such incidents occur infrequently , and except w here th e re  is 
im m ediate  danger to the a irc ra f t or its  occupants, the  procedure is carried  out in an a rea  
and a t am a ltitu d e  th a t would not give rise to adverse e ffe c ts  on the ground.

The risk of con tam ination  of the w ater supply system  by exhaust em issions from a irc ra f t 
and ground vehicles would be considered slight, and insignificant in the  con tex t of the  
to ta l of such em issions in the  region (Section 15.3).

Loss o f catchm ent area

The 875 ha of the proposed site  th a t would be excised from the ca tchm en ts  of the 
C ascade and W allandoola C reeks and the Cordeaux R iver as a resu lt of the proposed run
off con tro l system  would be lo ca ted  dow nstream  of the w ater sto rages (Figure 15.2.1). 
H ow ever, th is a rea  form s p a rt of the overall w a te r supply ca tchm en t and, in the event of 
developm ent of the  site  as an a irpo rt, i t  would be lost to the ca tchm en t.

The M etropolitan  W ater Sew erage and D rainage Board has e s tim ated  the cost of the 
w ater lost a t $23,600 per annum (Appendix H).

Flooding in Allens Creek

About 55% of the s ite  (some 790 ha) would becom e an im pervious su rface , from which 
the run -o ff w ater would be d irec ted  into sem i-natu ra l and lined channels, thus increasing 
the  flow ra te  and volume of w ater passing a given p lace a t a given tim e. It is es tim ated  
th a t run -o ff from the proposed site  would be increased  by some 12% as a resu lt of paving 
and of building developm ent. Table 15.2.5 shows the probable new run-off co -e ff ic ie n t 
values.
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Table 1 5 .2 .5  Run-off co -effic ien ts  for the proposed site  after airport developm ent

C ondition of site A rea
(ha)

R u n -o ff c o -e ff ic ie n t for 
storm  in ten sity  of 100 m m /h

Paved areas and buildings 790 0 .9
P a rtia lly  developed grassed areas 650 0 .4

B ecause m ost of the run-off from the proposed site  would be d irec ted  into A llens C reek , 
the  creek 's  drainage ch a ra c te ris tic s  would be changed. Table 15.2.6 shows the re la tiv e  
change in drainage a rea  th a t would be occasioned by airpo rt developm ent.

Table 15.2.6 Changes to Allens Creek drainage basin

D rainage basin a rea  
(ha)

Above Wilton 
(ha)

At s ite  boundary 
(ha)

B efore developm ent 3,130 885 200

A fte r  developm ent 4 ,005 1,760 1,075

Increase  fac to r 1.28 1.99 5.37

The e ffe c ts  of this increase in drainage a rea  would be m ost m arked a t the  s ite  boundary. 
The drainage re ta rd in g  basin construc ted  a t the boundary would be used to  ensure th a t 
the  peak flows for any storm  up to  a  1:100 year storm  event w ere not exceeded  in Allens 
C reek  where it passes under Wilton Road.

The hazards associa ted  w ith increased  run-off and g rea te r  p o ten tia l for flooding along 
A llens C reek , as a  resu lt of the developm ent, would be m inim ized by the  construction  of 
th e  proposed re ta rd in g  dam . This would ensure th a t peak flows along th e  creek  
dow nstream  of th e  s ite  would be sim ilar to  those experienced a t p resen t, and would also 
ensure th a t any p o ten tia l e f fe c ts  on dow nstream  riparian  v egeta tion  would be m inim ized.

The ra te  and m agnitude of flooding along W allandoola and C ascade creeks would be 
low ered, as about 5% of the run-off to  W allandoola C reek  and about 40% of the  run -o ff 
to  C ascade C reek  would be d iv e rted  into Allens C reek.

Groundwater

B ecause of the n a tu re  of the  rocks underlying the proposed s ite , downward m ovem ent of 
w ate r is generally  re ta rd ed  and the main flow is para lle l to  the  prevailing  d irec tion  of 
the  rock  s tr a ta .  G roundw ater tends to  s e tt le  a t a num ber of levels sep ara ted  by 
re la tiv e ly  im perm eable layers of rock . D rainage from the site  could find its  way into the 
groundw ater only a t points where a fra c tu re  jo in t or bedding plane parting  gave access, 
and only if a favourable hydraulic grad ien t ex isted . Even then , the  drainage would m ost 
likely reach  only th e  groundw ater lying a t the topm ost level and would be unlikely to 
seep down through fu rth er s tra ta  of rock.

W ater quality during construction

During a irpo rt construction  th e re  would be some risk of sedim ents being re leased  from  
th e  construc tion  site  and finding th e ir  w ay into the creeks draining the s ite . In order to  
reduce the  p o ten tia l risk of sed im entation  and pollution of the  w ater supply system , the 
p e rim e te r canal would be built before any o ther s ite  earthw orks w ere s ta r te d .
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T em porary  silt trap s would be construc ted  where requ ired  to  co llec t run -o ff from 
d isturbed  areas during the  in itia l stages of construction . To help reduce sed im entation  
even fu rth e r, progressive rev eg e ta tio n  of d isturbed areas would be co-ord inated  w ith the 
construction  work. Also, the proposed drainage system  — consisting of re ten tio n  basins 
to  contain  the firs t flush of s to rm w ater and re ta rd ing  basins to  control the ra te  of flow 
of run-off (Figure 15.2.3) — would be progressively insta lled  during the  construction  
phase to  suit the developm ent program m e and the requ irem ents for run -o ff contro l.

D uring the in itia l developm ent of the site , w ater quality  in A llens C reek  m ight be 
tem porarily  a ffe c te d  by increased  n u trien t loads, since to ta l n itrogen and phosphorus 
en tering  the system  from run-off would be expected  to  increase. H owever, once 
developm ent was finished, the contribu tion  of to ta l n itrogen  and to ta l phosphorus to  the 
system  from run-off would be expected  to decrease sign ificantly  (Smalls 1983).

Water quality during operation

Section 15.2.4 described  a schem e for separating  and trea tin g  w astew ater s tream s and 
run-off from the proposed s ite . The D epartm ent of A viation would com ply w ith the 
requ irem ents of the M etropolitan  W ater Sew erage and D rainage Board and the S ta te  
Pollu tion C ontrol Comm ission w ith regard  to  standards for discharges from the proposed 
s ite .

S to rm w ater run-off from the proposed site  and discharges from the  w ater pollution 
con tro l p lan t — which could be located  e ith e r on -site , or o ff-s ite  as a jo in t-use  fac ility  — 
would en te r A llens C reek, and thence would flow into the H aw kesbury—N epean River 
system  and into the  ocean a t Broken Bay.

The to ta l ca tchm en t a rea  of the H awkesbury and N epean R ivers and the ir tr ib u ta rie s  is 
approxim ately  21,700 km 2 and includes the w estern  and sou th-w estern  areas of Sydney — 
areas  th a t would be expected  to accom m odate a m ajor p a rt of the population increases 
fo recast in C hap ter 1. Changes in land use p a tte rn s  w ithin the ca tchm en t of the 
Hawkesbury and N epean R ivers would continue to  have im portan t consequences for the 
q uan tity  and quality  of w ater in these rivers.

T here has been significant developm ent of the w ater resources of the upper ca tchm en t in 
response to  urban w ater dem ands in the Sydney m etropo litan  area ; each year, large 
volumes of w ater are d iverted  from the upper ca tchm en t to  the m etropolitan  w ater 
supply netw orks, w ith the  consequence th a t s tream  flows in the  lower ca tchm en t are 
accordingly reduced . This reduction  is im portan t during drought and during m oderately  
dry periods, as it is a t these tim es th a t dow nstream  w ate r quality  is m ost influenced by 
river flows. In addition, s tream s in the low er ca tchm en t are used as drains for urban 
areas w ithin the  basin, w ith s to rm w ater and tre a te d  sewage e ffluen t being d irec ted  into 
them  for eventual discharge to the ocean.

These two consequences of urban developm ent have a ffe c te d  the w ater quality  of both 
the  N epean and Hawkesbury rivers. The reduction  in diluting flows from  the upper 
ca tchm en t, coupled w ith the increasing volume of w aste discharges, has caused the 
n a tu ra l assim ilative cap ac ity  in some sections of the N epean R iver to  be exceeded, thus 
a t tim es causing the  w aters to  becom e eutrophic.

The S ta te  Pollu tion C ontrol Comm ission has produced estim a tes  of p ro jec ted  n u trien t 
loads (nitrogen and phosphorous) in the Cam den assim ilation zone (Camden to  Wallacia) 
of th e  N epean R iver (SPCC 1983). These pred ictions ind icate  th a t, in com parison w ith 
1979-80 loads a t low stream flow s, by the year 2000 n u trien t loads and concen tra tions 
may increase by up to  ten  tim es, depending on location , unless n u trien t removed fac ilitie s  
a re  insta lled  a t w ater pollution con tro l p lan ts. If n u trien t rem oval fac ilitie s  were 
installed  a t the  Cam den p lan t, n u trien t loads would s till increase in the  N epean below 
C am den, but to a lesser ex ten t.
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By the  year 2000, new sewage tre a tm e n t works, possibly w ithout nu trien t-rem o v al 
fac ilitie s , w ill be operating  a t M enangle and P ic ton . If these  new tre a tm e n t works 
w ere to discharge th e ir effluen ts  to the river ra th e r  than dispose of them  by land 
application , th e ir phosphorus loads m ight be assim ilated  before reaching  the  Cam den 
zone, desp ite  the  short river d istances betw een these  works and especially  if 
phosphorus w ere rem oved from  the e fflu en t, but th e ir n itrogen  loads m ight no t be 
com plete ly  assim ila ted . The n itrogen  loads in the Cam den zone would thus be 
increased  and, assum ing both  n itrogen  and phosphorus rem oval a t the  Cam den 
sew age tre a tm e n t works, p lant grow th in the upstream  (nitrogen-lim ited) river 
sections of th e  Cam den zone m ight be encouraged.

The con tribu tion  of n u trien ts  from the second Sydney airpo rt s ite , developed to the 
maximum level shown in the  p relim inary  m aster plan, has been ca lcu la ted  using the  
following assum ptions:

. dom estic sew age for 20,000 population equivalents associated  w ith a irpo rt a c tiv itie s
would be tre a te d  a t a new w ater pollution con tro l p lan t loca ted  o ff-s ite  and also
serving o ther developm ent, and would produce daily e ffluen t flows of 0.27 m 3 per 
day per population equivalen t, w ith to ta l n itrogen  of 5 g /m 3 and to ta l phosphorous 
of 1 g /m 3;

. n u trien ts  in s ite  run -o ff would be equivalent to th a t for a fully developed urban
area , and would be es tim a ted  a t 7 kg /ha per annum for n itrogen  and 1 kg /ha  per
annum for phosphorous.

The resu lting  e s tim a ted  to ta l n u trien t load in Allens C reek  as a resu lt of a irpo rt 
developm ent under the  w orst case is shown in Table 15.2.7.

Table 15.2.7 Estim ated nutrient loads in Allens Creek as a result of airport 
development

T he S ta te  P o llu tio n  C o n tro l C om m ission , in d iscussing  th e se  p re d ic tio n s , also  n o te s  th a t :

Source
N u trien t (kg/day)

N itrogen Phosphorous

W ater pollution con tro l p lant 
(airport re la te d  flows) 27 5 .4

S ite  run-off into A llens C reek  
(980ha) 19 2.7

T o tals 46 8 .1

These loads would be assim ila ted  to  some ex ten t before reaching  C am den. T here are  no 
fo recas ts  of n u trien t loads in the N epean upstream  of Cam den and the  con tribu tion  th a t 
th e  a irpo rt g en era ted  n u trien t loads would m ake is th e re fo re  d ifficu lt to  e s tim a te . 
H owever, th e re  are fo recas ts  for n u trien t loads in the  Cam den assim ilation  zone of the  
N epean R iver for the y ear 2000 (SPCC 1983) and these  can be used as a guide to  the  
order of m agnitude of the  loads con tribu ted  by airpo rt developm ent.

If it  w ere assum ed th a t the  second a irpo rt w ere developed to  50% of its  maximum by the  
year 2000, and th a t half th e  n u trien t load genera ted  by the  a irpo rt reached  the  Cam den 
assim ilation  zone, then the  a irpo rt would con tribu te  about 2.2% of the  fo recas t n itrogen  
load and 1.9% of the  fo recas t phosphorous load in th is zone.
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Precautions against birds

In addition to the safeguards adopted to  m inim ize w ater pollution, the  D epartm en t of 
A viation would im plem ent m easures to  reduce the  a ttra c tiv e n e ss  of the drainage system  
to  birds. These would include design provisions such as constructing  the  basins with 
v e rtica l walls to  discourage p lan t grow th, and operational m easures such as ensuring th a t 
these  basins were em pty excep t during ra in fa ll events.

15.3 AIR QUALITY

This section  describes the  existing air pollution levels in Sydney, the fac to rs  giving rise 
to  them , and the em ission sources of a irpo rt re la te d  air po llu tan ts. On the basis of this 
d a ta , an assessm ent is made of a irpo rt em issions under w orst case assum ptions and of the 
likely con tribu tion  to  Sydney's fu tu re  to ta l em issions.

Like m otor vehicles, a irc ra f t convert hydrocarbon fuel to  propulsive energy and, in the 
conversion, a ir po llu tan ts  are em itted . For the purposes of assessing e ffe c ts  on air 
quality  the  w orst case was defined in te rm s of an assum ed 275,000 a irc ra f t m ovem ents 
per y ear, w ith an assum ed division by a irc ra f t type as follows:

. B747: 37,500 m ovem ents

. A300: 87,500 m ovem ents

. F27: 60,000 m ovem ents

. general av iation  a irc ra f t: 90,000 m ovem ents.

H owever, a level of a irc ra f t operations of 275,000 m ovem ents per year is unlikely to  be 
reached  for many years, if ever. The reasons are discussed in Section 1.2.

15.3.1 Existing pollution levels

Air quality  c r ite r ia  for urban air po llu tan ts have not been defined in New South Wales. 
H owever, th e  S ta te  Pollu tion  C ontrol Comm ission uses as its  objectives the  Guidelines of 
the  N ational H ealth  and M edical R esearch  Council, supplem ented by the Long-Term  
Goals se t out by the  World H ealth  O rganization and the  Air Q uality  S tandards of the  US 
Environm ental P ro tec tio n  Agency. These c r ite r ia  for air quality  have been determ ined  
in th e  light of in tern a tio n a l findings on the adverse e ffe c ts  of air po llu tan ts  on health ; 
they  do not take  into account dele terious e ffe c ts  on p lan ts and m a te ria ls  or any 
reduction  to  visibility .

P resen t levels of the  m ajor po llu tan ts a ffec tin g  air quality  in the  Sydney Region are set 
out in Table 15.3.1 and discussed below:

. Ozone: This is th e  m ajor constituen t of photochem ical smog. It is the  principal
reac tio n  product gen era ted  when reac tiv e  organic substances (mainly hydrocarbons) 
and n itrogen  oxides are  exposed to  sunlight in high concen tra tions. The sm all 
num ber of days per year on which the  N ational H ealth  and M edical R esearch  Council 
G uidelines are p resen tly  exceeded rep resen ts  a fall from the  levels of ten  years ago, 
bu t it is no t known w hether this is because of d iffe ren t m eteoro log ical conditions or 
reductions in hydrocarbon em issions.

. Hydrocarbons: H ydrocarbons co n stitu te  the m ajor portion  of the reac tiv e  organic
substances th a t eventually  cause photochem ical smog. They are  prim arily  
associa ted  w ith the  processing and use of petro leum  products, and are thus p resen t 
in em issions from  a irc ra f t and autom obile engines, which consist of p roducts form ed 
during com bustion as well as unburnt fuel com ponents. H ydrocarbons in the  air also 
produce the  d istinctive  odour associated  w ith p e tro l or kerosene products. This 
odour does not ind icate  the presence of injurious levels of air po llu tan ts, but it can 
be objectionable and can lead to  com plaints from residen ts near a irpo rts.
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Table 15.3.1 Maximum pollutant concentrations measured during 1982, compared with  
accepted standards

P ollu tan t
Standard, 

goal or 
guideline

Sampling
period

(average)

R eference
organization

Network
maximum

1982

Number of d ays/sites 
a t which standard  

exceeded

Ozone 12 phm 1 hour NHMRC 18 phm 8 days/3 s ites

Hydrocarbons* 0 .2 4  phm 2 hours USEPA n.a. n.a.

Acid gases 60 pg/m* 
200 pg/m*

1 year 
24 hours

WHO
WHO

51 pg/m* 
130 pg/m*

Not exceeded 
Not exceeded

N itrogen dioxide 17 phm 
5 phm

1 hour 
1 year

NHMRC
USEPA

21 phm 
1.6 phm

2 days/1 site  
Not exceeded

Sulphur dioxide 14 phm 
2 phm

24 hours 
1 year

USEPA
NHMRC

2.6  phm 
0 .4  phm

Not exceeded 
Not exceeded

Suspended m a tte r 40 pg/m* 
120 pg/m*

1 year 
24 hours

WHO
WHO

27 pg/m* 
103 pg/m*

Not exceeded 
Not exceeded

T otal suspended 
pa rticu la tes

90 pg/m* 
260 pg/m*

1 year 
24 hours

NHMRC
USEPA

122 pg/m* 
411 pg/m*

6 sites**
10 days/5 sites**

Lead 1 .5  pg/m* 90 days NHMRC/USEPA 7 .0  p g /m ’ 71 (90-day periods)* *

Carbon monoxide 35 pm 
9 pm

1 hour 
8 hours

USEPA/WHO
USEPA/WHO

29 pm 
n .a .

Not exceeded 
53 days**

* N on-m ethane hydrocarbons.
** Includes N ew castle  and Wollongong m onitoring sta tions.

Notes:
NHMRC- N ational H ealth  and M edical R esearch  Council (Guidelines) 
USEPA- U nited S ta tes  Environm ental P ro tec tio n  Agency (Standards) 
WHO -  World H ealth  O rganisation (Long-Term Goals)
n .a. -  Not available

Source: S ta te  Pollution C ontrol Commission (1984).

Acid gases: The m ajor acid gases are sulphur dioxide and oxides of n itrogen .
Levels of acid gases in Sydney are not high com pared w ith the  levels in large c itie s  
overseas because dom estic fuels are re la tiv e ly  low in sulphur. Acid gas levels in 
Sydney peaked in the  early  1970s, then decreased , and have now levelled ou t. They 
seldom exceed the World H ealth  O rganization 's Long-Term  Goal.

Sulphur dioxide: This is p resen t in the  exhaust gases of a irc ra f t engines. H owever,
the  concen tra tions in these  em issions are  much low er than  in em issions from o ther 
types of engine owing to  the sign ifican tly  low er levels of sulphur im purities in 
a irc ra f t fuel.

Nitrogen oxides: N itric  oxide and n itrogen  dioxide are form ed in a spontaneous
chem ical reac tio n  during all atm ospheric com bustion p rocesses. T here are  several 
atm ospheric  reac tio n s  which can lead to the oxidation of n itrogen  oxide to n itrogen  
dioxide, which is an essen tia l p recursor for the atm ospheric  reac tio n s  th a t produce 
photochem ical smog. In Sydney, about th ree -q u a rte rs  of n itrogen  oxide em issions 
com e from  m otor vehicle exhausts.

Suspended m atter and total suspended particulates: Various m easures are  used in
resp ec t of p a rtic le s  suspended in the atm osphere. The 'suspended m a tte r ' m easure 
re la te s  to  p a rtic le s  m ainly below about 5 pm in d iam ete r bu t up to  about 10 pm in 
s ize. The 'to ta l suspended p a rticu la te s ' m easure includes, in addition to  these , 
la rg e r p a rtic le s  up to  about 25-50 pm in d iam ete r. Suspended m a tte r  levels in 
Sydney are  usually well below the standards specified  in Table 15.3.1, bu t to ta l 
suspended p a rtic u la te  levels in both  c ity  and suburban sites  do exceed  them  from 
tim e to  tim e . Levels of to ta l suspended p a rticu la te s  are  not expec ted  to  d ecrease  
un til such tim e as the  S ta te  Pollu tion  C ontrol Comm ission considers them  to 
w a-ran t fu rth e r a tte n tio n , iden tifies  the  m ajor sources, and im plem ents contro ls.
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. Lead: The m ajor source of lead in Sydney's atm osphere com es from the  lead
additives in p e tro l. The in troduction  of unleaded p e tro l by July  1985 and its  use in 
all new petro l-eng ined  vehicles made on or a f te r  1 January  1986 will fa irly  rapidly 
reduce the  em ission of lead in Sydney, even if pe tro l usage increases. Lead 
concen tra tions in the  air should be reduced as a resu lt, and this po llu tan t is 
th e re fo re  not considered fu rth er in this discussion.

. Carbon monoxide: C oncentrations of carbon monoxide tend to be very localized,
and high values are  only experienced  in areas of high tra f f ic  density  and poor 
dispersion, such as the cen tra l business d is tr ic t of Sydney. Carbon monoxide trends 
in Sydney over th e  la st decade have been variab le, showing firs t a decline, then a 
levelling out and now a fu rth er decline. It is considered th a t these recen t reductions 
are  the  resu lt of s tr ic te r  controls on carbon monoxide em issions from m otor 
vehicles.

15.3.2 Factors affecting  air quality

The ra te  of d ispersal of a ir po llu tan ts is sign ificantly  influenced by c lim ate , m eteorology 
(particu larly  the  frequency of inversions) and topography.

C lim atic influences

The w arm th of Sydney's c lim ate  and the prevalence of sunshine are conducive to the 
production of photochem ical smog, and these c lim atic  c h a ra c te ris tic s  are  also evident a t 
Wilton. C lim atic  d a ta  for W ilton is p resen ted  in F igure 15.3.1. Com pared w ith Sydney 
c ity  cen tre , W ilton has low er ra in fa ll, m ore sunshine, higher sum m er tem p era tu res , and 
low er w inter tem p era tu res.

Wind speeds are g re a te s t during the h o tte s t tim e of the  day when atm ospheric instab ility  
is h ighest, and are  low est during the coldest tim e of the day when the  atm osphere is 
generally  m ost s tab le . Thus, winds in the  a rea  tend to be very light during the night, and 
to  increase  in s tren g th  during the  day (Figure 15.3.2). Wind records a t P ic ton  (the 
n ea re st m eteoro log ical s ta tio n  w ith wind d a ta  available) ind icated  th a t com pared with 
the  c ity  cen tre , Wilton has a much higher frequency of calm  conditions.

Temperature inversions

T here is a band of atm osphere extending from the  ground to an uncerta in  and variable 
height called  the  mixing layer, above which v e rtica l mixing is sign ificantly  reduced. The 
heigh t of th is mixing layer is re la ted  to the local v e rtica l tem p era tu re  p rofile . The ra te  
of change of te m p era tu re  w ith height determ ines the  s tab ility  of the  atm osphere. The 
atm osphere is considered to be unstable when, under dry conditions, the tem p era tu re  
d ecreases  a t a m ore rapid  ra te  than 3°C  for each 300 m increase in elevation . Under 
such c ircum stances, v e rtica l a ir m ovem ents are fac ilita te d , po llu tan ts are  transpo rted  up 
and down, and mixing occurs.

When the te m p era tu re  e ith er decreases less rapidly w ith heigh t or increases w ith height 
(a te m p era tu re  inversion), the  atm osphere is stab le , and tran sp o rt and dilution of 
po llu tan ts  is inhibited . During an inversion, the re  is generally  li t t le  mixing above the 
base of th e  inversion. Thus, when a ground level inversion occurs for an ex tended  period, 
nearly  all the  po llu tan ts em itted  close to  ground level rem ain  w ithin about 100 m to 
1,000 m from the  su rface , depending on the inversion height.

The frequency  of inversions a t Wilton has not been recorded , bu t it is expected  th a t they 
would be m ore frequen t, stronger, and deeper than  a t K ingsford-Sm ith A irport. 
O bservations a t K ingsford-Sm ith A irport over nearly  two years revealed  th a t, a t 6 a.m ., 
inversions w ere p resen t on 79% of mornings, th a t 53% of the  inversions occurred  a t 
heights of under 400 m, and th a t in 26% of cases the tem p era tu re  d ifference  betw een the 
base and the top of th e  inversion was m ore them 4°C  (Colquhoun 1983).
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Topographical influences on air movements

Topography can a f fe c t the  transport and dilution of a ir po llu tan ts  by inducing local flow 
p a tte rn s . Some of the  topographic influences th a t are  im portan t for evaluating  the  
e f fe c ts  of a irc ra f t em issions include the  channelling of flow through valleys, the 
pers is ten ce  and in tensifica tion  of inversions in valleys, c ircu la tions betw een  land and 
w ater areas, u rban-rural d ifferences in su rface  roughness and th erm al ch a ra c te ris tic s , 
and wind in tensifica tion  on hills and ridges.

The Sydney Region consists of a large basin bounded on the  east by the  ocean, to  the 
no rth  and south by steep  ridges and in the w est by the  Blue M ountains. For a ir quality  
purposes, the  Sydney Basin can be conveniently  divided in to  the  H aw kesbury Basin, the  
Liverpool Basin (the c losest to  the  Wilton site), and the  P a r ra m a tta  R iver Valley 
(Figure 15.3.3).

These basins influence air m ovem ent and the  build up of po llu tan t concen tra tions. 
R ecen t stud ies have shown th a t trapping of various po llu tan ts  w ithin the  n o c tu rn a l-  
morning 'd rainage' a ir flows and the la te  morning—early  afternoon  sea b reezes  is the 
principal cause of high concen tra tions of a ir pollution in the  Sydney Basin (Hyde, H eggie 
and M alfroy, 1980).

A ir drainage occurs as a consequence of d iffe re n tia l te m p era tu re  g rad ien ts betw een  air 
im m ediately  in co n tac t w ith a cooling ground su rface  and a ir som e d istance above the  
ground. A fte r sunset, the  ground cools rapidly as a resu lt of long-w ave rad ia tion  from  
the  su rface , especially  when the  sky is c lea r. The ra te  of su rface  cooling is a t a 
maximum for a few hours a f te r  sunset bu t, providing th a t rad ia tion  conditions rem ain  
co nstan t, su rface  cooling will continue until sunrise.

If the topography is sloping, d ifferences  in tem p era tu res, and hence density , w ithin the 
n ea r-su rface  layer will resu lt in cold a ir d rainage. A num ber of sign ifican t in te rn a l air 
drainage flows have been iden tified  in the Sydney Basin (Figure 15.3.3), one of which, the 
south-w est regional drainage flow is particu la rly  re levan t to  Wilton.

A ccording to Hyde, H eggie and M alfroy, the  south-w est regional drainage flow has a 
source region bounded by the Illaw arra  escarpm ent to  the ea s t, the M ittagong ridge to 
the  south and the Lake Burragorang Region of the Blue M ountains to the w est. This flow 
occurred  a t Wilton on tw enty-six  nights during a fo rty -fiv e  day observation  period in 
early  1980. Depending on day-to -day  conditions, the south-w est regional flow would 
carry  em issions from  Wilton to  d iffe ren t p a rts  of the  Sydney Basin. An increase  in 
em issions a t Wilton can lead only to  an overall decrease  in air quality  in the Sydney 
Basin.

15.3.3 Future pollution levels in the absence of airport development

No offic ia l fo recasts  of long-term  pollution levels in Sydney have y e t been issued by the  
S ta te  P ollu tion  C ontro l Comm ission. H owever, papers discussing fu tu re  trends in 
em issions as d is tinc t from  pollution levels have been published by s ta f f  of the  
Com m ission (Eiser, Koo and C ourt 1983; S tew art, Pengilley, Brain, H aley and Mole, 1983) 
and, for the  purposes of th is study, provide a basis for es tim ating  possible long-term  
em issions.

M otor vehicles are the m ajor source of air pollution in Sydney. In 1980 they  accounted  
for about half of all hydrocarbon em issions and about 75% of all n itrogen  oxide 
em issions. Table 15.3.2 shows fo recasts  of m otor vehicle em issions.

Assuming, for the  purposes of th is study, th a t the re la tiv e  con tribu tion  of m otor vehicles 
and o ther sources to  the overall level of em issions rem ained the sam e as in 1980, and 
th a t a irc ra f t m ovem ents a t K ingsford-Sm ith A irport did not exceed  its  p resen t cap ac ity
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of 203,000 m ovem ents a year, to ta l em issions in the year 2000 w ithout a  second Sydney 
a irpo rt would be as follows:

. hydrocarbons: 127,000 t / a  

. oxides of n itrogen: 102,000 t / a

. carbon monoxide: 710,000 t / a

. p a rticu la te s : 15,000 t / a .

Table 15.3.2 Emissions from motor vehicles in Sydney, 1976 to 2000 (t/a)

P o llu tan t 1976 1980 1986 2000

H ydrocarbons 97,900 87,000 78,800 62,000
Oxides of n itrogen 47,700 51,200 59,600 77,800
Carbon monoxide 670,000 640,000 660,000 540,000
P a rtic u la te s 5,600 6,200 6,200 6,200

Source: S te w a rt, Pengilley , Brain, H aley and Mole 1983

A lthough it is arguable w hether em issions of hydrocarbons from s ta tio n a ry  sources will 
fall a t the  sam e ra te  as those from vehicles, this has been the recen t experience (Eiser, 
Koo, and C ourt 1983).
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15.3.4 Airport related emissions

A dditional em issions of po llu tan ts  would occur both  a t the construction  and operational 
stages of a irp o rt developm ent. C onstruction  of th e  a irp o rt would involve stripping 
v eg e ta tio n  from  ex tensive areas and red istribu ting  la rge  quan tities  of e a r th  and stone 
about the  s ite . During the  la te  sum m er m onths, strong  w esterly  winds coincide w ith ho t, 
dry days, causing sign ifican tly  higher than average levels of dust deposition throughout 
the  a rea , and a irp o rt construction  would inevitab ly  involve work during these  periods. 
H ow ever, th e  increase  in po llu tan t em issions associa ted  w ith a irp o rt operations would be 
much m ore s ign ifican t than  those stem m ing from airport construction , because of the  
po llu tan ts  involved and th e ir  long-term  n a tu re . Six main sources of po llu tan ts  would be 
associa ted  w ith th e  operation  of an airport:

. a irc ra f t  engine exhausts during operations

. a irc ra f t fuelling system s

. ground serv ice vehicles and equipm ent;

. a irc ra f t  engine em issions during m ain tenance 

. fuel s to rage  system s

. access tra f f ic  en tering  and leaving the  a irpo rt.

An inventory  of to ta l annual a irpo rt re la te d  em issions, both  from w ithin and outside the 
a irp o rt s ite , has been es tim a ted  for the  assum ed w orst case of 275,000 a irc ra f t  
m ovem ents per year a t a second Sydney a irpo rt a t  W ilton. This inventory  is shown in 
Table 15.3.3, and a discussion of each of the main sources follows.

Table 15 .3 .3  Inventory of airport related emissions under worst case assumptions (t/a)

Source Carbon
monoxide

H ydro
carbons

N itrogen
oxides

On site:
A irc ra ft em issions 1,411 518 798
A irc ra ft fuelling system s - 2 -

Ground serv ice vehicles 550 15 30
M aintenance 2 3 -

Fuel s to rage  losses - 36 -
V ehicle em issions 1,835 211 264

T o ta l em issions on-site 3,798 785 1,092

O ff site:
A irc ra ft em issions 2,370 75 1,331
Vehicle em issions 19,669 2,259 2,833

T o ta l em issions o ff-s ite 22,039 2,334 4 ,164

Toted a irp o rt re la te d  em issions 25,837 3,119 5,256

A ircraft engine emissions during aircraft operations

The exhaust gases from  a irc ra f t engines consist m ainly of substances not regarded  as 
air po llu tan ts  (i.e. n itrogen , oxygen and w ater). Substances p resen t in these  exhaust 
gases th a t cure regarded  as air po llu tan ts are p a rtic u la te  m a tte r  (smoke), carbon 
m onoxide, unbum t and p a rtia lly  burn t hydrocarbons, and n itrogen  oxides. The 
e s tim a ted  to ta l concen tra tions of all these po llu tan ts in the  exhaust gases do not 
exceed  700 ppm , but the  am ounts of the  individual po llu tan ts  e m itted  vary  g rea tly  w ith 
th e  p a rticu la r engine and especially  w ith the  p a rt of the  operational cycle involved.
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The operational cycle of an a irc ra f t norm ally com prises the  following phases: taxiing or 
idling; tak ing  off and clim bing-out; cruising a t a ltitude; approaching and landing. Engine 
em issions vary g rea tly  betw een each phase because, a t  pow er se ttin g s  o ther than the 
optim um  design se ttin g  of cruise pow er, engine perform ance is less than optim um .

Em issions of carbon monoxide and hydrocarbons are  h ighest when a irc ra f t are  idling or 
taxiing; th e  tak e -o ff and clim b-out stages of the cycle, when engine com bustion is close 
to the optim um , are ch a ra c te rized  by low carbon monoxide and hydrocarbon em issions. 
With n itrogen  oxides, how ever, the  s itua tion  is reversed . T heir form ation  is associated  
w ith e ffic ien t com bustion when tem p era tu res  in the  com bustion cham ber are  very high, 
such as during ta k e -o ff , clim bing and cruising. H owever, excep t for the short period of 
ta k e -o ff  and c lim b -o u t, only sm all quan tities  of po llu tan ts reach  the  ground, as 
em issions above an a ltitu d e  of about 1,000 m are  norm ally p reven ted  from  contribu ting  
to  ground level concen tra tions by the  presence of the mixing layer in the atm osphere.

P a rtic u la te s  are also produced during the ta k e -o ff  and clim b-ou t phase and to a lesser 
ex ten t during landing. These finely divided p a rticu la te s  w ere responsible for the smoke 
tra ils  com m only seen from  some ea rlie r types of a irc ra f t, but in recen t tim es th e re  has 
been considerable success in reducing th e  level of p a rticu la te  em issions from a irc ra f t 
engines and thus the  smoke tra ils .

Aircraft fuelling system s

An essen tia l p a rt of any a irpo rt operation  is the fuelling of a irc ra f t,  which is 
accom plished e ith e r by the use of tanker trucks or of a c en tra l underground fuelling 
system . The possibility  of acc iden ta l spillage is substan tially  reduced by an underground 
fuelling system , which has the  added benefit of being m ore e ff ic ien t. Underground 
fuelling system s are insta lled  a t the m ajor dom estic and in tern a tio n a l te rm inals in 
A ustra lia  and would be insta lled  for the level of tra ff ic  assum ed for the  w orst case a t 
W ilton.

Ground service vehicles and equipment

The pow er-operated  ground serv ice equipm ent for a com m ercial a irpo rt m ight include: 
light and heavy duty trucks, tra c to rs , vans, tow tugs and trucks, air s ta r te rs , be lt loaders, 
tran sp o rts , po rtab le  air com pressors, 400 Hz pow er genera to rs , fo rk -lifts , cranes, 
w elders, fuel trucks, ae ria l ladders and work p la tfo rm s. As the ground vehicles a t 
d iffe re n t a irpo rts  will consum e varying am ounts of p e tro l depending upon such fac to rs  as 
a irpo rt s ize , layout and c lim ate , the associa ted  levels of po llu tan t em issions will also 
d iffe r.

A ircraft engine em issions during maintenance

Typically , m ain tenance and ground te stin g  of gas turbine engines involve running the 
engine alm ost en tire ly  in idle and cruise m odes. The am ount of po llu tan ts em itted  
depends on the  em ission ra te s  for the p articu la r engines, the tim e in each mode, and the 
num ber of m ain tenance checks perform ed daily or annually.

Fuel storage losses

The a irpo rt fuel s to rage  tanks rep resen t a source of hydrocarbon em issions. These 
em issions will vary w ith the type of tank  (fixed or floating roof), tank  d iam ete r, type of 
fuel and w hether a vapour recovery  system  is used.

Vehicle emissions

M otor vehicles com ing to  or from  a second a irpo rt would produce em issions throughout 
the  m etropo litan  a rea . In Section 15.4 it is es tim a ted  th a t an a irpo rt a t W ilton would, 
under w orst case conditions, g en era te  on average approxim ately  54,000 vehicle trips per 
day (for passengers, v isito rs and em ployees) assum ing ra il access is available.
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15.3.5 Assessm ent of e ffe c ts  and safeguards

By com paring es tim a ted  a ir em issions re la te d  to  a second Sydney a irp o rt w ith the
es tim a ted  to ta l Sydney Region em issions, c e rta in  conclusions can be reached  w ith
resp ec t to  the air quality  e ffe c ts  of a irpo rt developm ent. T hree steps a re  involved:

. considera tion  of the  ne t addition to  Sydney Region em issions th a t a irp o rt re la te d  
em issions would rep resen t;

. considera tion  of the consequent changes to the  geographic p a tte rn  of em issions over 
th e  Sydney Region;

. considera tion  of the im plications for pollution levels, tak ing  account of d ispersal 
p a tte rn s  to  the  ex ten t th a t these axe known.

The es tim a te s  are se t out in Table 15.3.4.

Table 15.3.4 Summary of long-term annual emissions, with and without second airport 
operations (t/a)

Item Carbon
monoxide

Hydro
carbons

N itrogen
oxides

T o ta l Sydney em issions w ithout a irport 710,000 127,000 102,000

A irport re la te d  em issions: 

. By source:
V ehicles 21,504 2,470 3,097
O ther 4,333 649 2,159

. By location :
On site 3,798 785 1,092
O ff s ite 22,039 2,334 4 ,164

E stim ated  n e t addition as a resu lt of a irpo rt 4,333 649 2,159
(% of to ta l em issions w ithout airport) (0.6% ) (0.5% ) (2.1% )

N et addition to Sydney Region emissions

The a irpo rt re la te d  em issions, p a rticu la rly  those from  vehicles, would not all be 
additional to  the  air po llu tan t levels th a t would occur in the  absence of an operational 
a irp o rt a t W ilton. The es tim a tes  for em issions in the  event th a t a irp o rt developm ent 
does no t p roceed  are based on assum ptions as to  the to ta l num ber of vehicles and 
average vehicle k ilom etres in the year 2000 (both of which would be higher than now); 
the a irpo rt would not necessarily  add significantly  to  e ith e r figure, any m ore than  would 
m ajor new regional shopping cen tres , rec rea tio n  cen tres , and o ther such m ajor tra ff ic  
genera ting  p ro jec ts  built betw een  now and 2000. Thus the n e t addition to  to ta l em issions 
is best rep resen ted  by the  figures given in Table 15.3.4 for o ther a irpo rt re la ted  
em issions. On this basis the  a irpo rt would, under w orst case assum ptions, rep resen t 
increases over the  e s tim ated  fu tu re  level of em issions w ithout the a irpo rt of 0.6% in the 
case of carbon monoxide, 0.5% in the case of hydrocarbons, and 2.1% in the case of 
n itrogen  oxides. This presum es th a t none of the 275,000 a irc ra f t m ovem ents could be 
accom m odated  in the  Sydney Region unless a second Sydney a irp o rt w ere b u ilt. To the  
ex ten t th a t som e or all of these  m ovem ents w ere previously accom m odated  a t 
K ingsford-Sm ith A irport or a t general av iation  a irpo rts  in the  region then  the  n e t 
addition to  Sydney Region em issions would be correspondingly less.
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Im pact of overall geographic p a tte rn  of em issions

Although a irpo rt re la te d  vehicle em issions would not be additional to to ta l m otor vehicle 
em issions in th e  Sydney Region, they  would con tribu te  to  changes in the  geographic 
p a tte rn  of em issions. V ehicle em issions are a sign ificant com ponent of to ta l on-site  
a irpo rt re la te d  em issions, and these  would rep resen t a sign ificant increase over the  
levels likely to  be prevailing in the s ite  a rea  by the  tim e the w orst case level of 
operations was reached . A t th a t tim e local em issions from sources un re la ted  to  the 
a irpo rt would be much higher than a t p resen t because of a likely doubling of vehicular 
tra f f ic  (Section 15.4). N evertheless, even for the w orst case, to ta l em issions would s till 
be well below p resen t em ission levels (on a per square k ilom etre  basis) in the  c ity  cen tre  
and inner city  areas.

In the  case of a irp o rt re la ted  o ff-s ite  em issions, th e  p a tte rn  is more com plex. The o ff
s ite  a irc ra f t em issions include those up to  a d istance of about 20 km from the  a irp o rt. 
Vehicle em issions re la ted  to the airpo rt would be d ispersed throughout the m etropolitan  
area , although about 50% would be w ithin 60 km of the a irp o rt. As increases in vehicle 
em issions along rou tes taken  by a irpo rt re la te d  tra f f ic  would, overall, be o ffse t by 
num erous very sm all decreases in o th e r tra f f ic  on many roads, the  im pact on the 
geographic p a tte rn  of vehicle em issions would only be sign ifican t along the  m ajor 
approach rou tes to  the a irpo rt (Section 15.4).

Im plications for po llu tion  levels

It follows from  the discussion of a ir drainage flows in Section 15.3.2 th a t a irpo rt re la ted  
po llu tan ts could be transpo rted  tow ards o th e r po llu tan t source regions in the  eas te rn  half 
of the  Sydney Region or no rth  into the H aw kesbury Basin.

While any increase  in local em issions cam only degrade air quality  in the  Sydney Basin, it 
should be rem em bered  th a t some airpo rt re la ted  em issions would not en te r the basin, 
because:

. some a irc ra f t em issions would be on the ocean side of the Illaw arra  escarpm ent and 
would not th e re fo re  be tran spo rted  into the  Sydney Basin by drainage flows;

. some a irc ra f t em issions would be a t a ltitu d es  th a t preclude ex tensive mixing with 
the sou th-w est regional drainage flow, the depth  of which varies considerably from 
day to  day;

. the  south-w est regional drainage flow does not occur every  day, and indeed drainage 
flows occur less o ften  a t Wilton than, for exam ple, a t C am pbelltow n.

It is likely th a t, even under w orst case assum ptions, the  contribu tion  of a second Sydney 
a irpo rt to  a degradation  of air quality  in the  Sydney Basin would be sign ifican tly  less 
them th a t deriving from  the  increase in m otor vehicle em issions consequent upon the 
S ta te  G overnm ent's urban re lease  program m e in th e  M acarthur Region (for exam ple, the 
population of the  C ity  of C am pbelltow n is fo recast to rise  by 139% betw een 1981 and 
2001) and in new urban areas beyond those being considered in the p resen t program m e. 
The study by Hyde, H eggie, and M alfroy (1980) concluded th a t any la rge  increase in 
em issions in the sou th-w est of the basin should be avoided. Their study pointed to  the 
n o rthern  and southern  p la teaux  of the Sydney Region as being b e tte r  a reas for urban 
developm ent from the  air pollution point of view, although these areas would have to  be 
investiga ted  to  confirm  th is. The proposed a irpo rt s ite  a t Wilton is closer to the 
southern  p la teaux  than  any of the po ten tia l urban areas under consideration and probably 
has less frequen t drainage flows. While the  airpo rt would be unlikely to  add significantly  
to  the degradation  of a ir quality  in the  Sydney Basin, its  e ffe c ts  would be additive to  
those of urban developm ent.
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The po llu tan ts  of m ost concern  a re  n itrogen  oxides since, on the basis of the  fo recas ts  
discussed in Section  15.3.3, pollution levels are likely to  be sign ifican tly  worse in the 
fu tu re  even w ithout a irp o rt developm ent. During 1982 the  S ta te  Pollu tion  C ontro l 
Com m ission's O bjective for n itrogen  dioxide was exceeded on tw o days a t its Earlwood 
m onitoring s ta tio n . I t  m ay be presum ed th a t, in the absence of any am elio ra tiv e  
m easures, th e  O bjective standard  will be exceeded  m ore o ften .

15.3.6 Am eliorative measures

As th e  operation  of a irc ra f t is world-w ide, pollution from  a irc ra f t cannot be iso la ted  
w ithin na tional boundaries. For these  reasons it is essen tia l th a t em ission con tro l 
s tandards have a high degree of com m onality . The standards for je t  a irc ra f t engine 
em issions fo rm ulated  by the  In terna tiona l C ivil A viation O rganization  p lace  lim its on the  
maximum perm issib le em ission levels of je t  engines m anufactu red  a f te r  1 January  1985, 
bo th  for ex isting  je t  engine types (some of which will have to  be m odified to  achieve th e  
reductions) and for fu tu re  engine types. B ecause of the  ex trem e d ifficu lty  of imposing 
tig h te r  em ission levels on a irc ra f t  in A ustra lia  than those applying in terna tionally , and 
because a irc ra f t  in any case rep resen t only a very sm all p e rcen tag e  of po llu tan t 
em issions, it is likely th a t unaccep tab le  pollution levels would be tack led  in o th e r ways. 
As far as n o n -a irc ra ft em issions a t the a irpo rt axe concerned (i.e. from  ground vehicles, 
fuel sto rage  and p lan t), i t  is an tic ip a ted  th a t these  would be con tro lled  in accordance 
w ith  the  s tandards prevailing  a t the tim e the a irpo rt becam e operational.

With reg ard  to  the  construction  of the a irp o rt, the dust associa ted  w ith ea rth  moving and 
s ite  p rep ara tio n  would arise  m ainly from  the operation  of mobile equipm ent over haul 
roads and c leared  a reas, and to  a lesser ex ten t from wind blowing across exposed areas. 
H ow ever, the  em ission of dust from  these  ac tiv itie s  would be m inim ized by w atering  the 
working and haulage a reas, and by establishing grass or o th e r cover on the  exposed areas 
as early  as possible. D ust pollution of the w ater supply weirs a t P heasan ts  N est and 
Broughtons Pass is unlikely as these  w eirs a re  loca ted  about 3 km from th e  s ite  and aw ay 
from  the  d irec tion  of the  strong  prevailing  winds.

15.4 ACCESS

This sec tion  exam ines the  possible e ffe c ts  of fu tu re  a irpo rt developm ent a t W ilton on 
road and ra il tran sp o rt in the  Sydney R egion. A lte rn a tiv e  form s of ground access are  
also discussed and th e ir cap ita l costs e s tim a ted . As an input to the  com parison of s ite s  
(C hapter 17) the  fu tu re  trav e l tim es by road and ra il are  es tim a ted .

The assessm ent of e f fe c ts  is based on a 'w orst case ' of 13 m illion passengers per annum 
using the  a irp o rt, and on the ground transpo rt needs th a t th is level of passengers would 
c re a te . To estab lish  baseline d a ta  for the  evaluation of e ffe c ts  of ground access needs 
various assum ptions as to  th e  likely ch a ra c te ris tic s  of fu tu re  road and ra il tran spo rt in 
the  Sydney Region w ere m ade. These assum ptions w ere based on the likely fu tu re  
Sydney m etropo litan  s tru c tu re  discussed in Section 14.8, which re la te s  to  a Sydney 
Region population of 4.5 m illion. Under the  medium fo recast of the D epartm en t of 
Environm ent and Planning th is population would be reached  about the  y ear 2011, but it 
could occur e ith e r ea rlie r  or la te r  than this fo recas t d a te .

15.4.1 The existing and anticipated road system  without airport development

The road nam es used in th is section  are as shown on th e  D epartm en t of Main Roads 
Sydney Region Road Map; because of recen t nam e changes they  do not always 
correspond to  nam es in com mon use. The freew ay portion of th e  Hume Highway is for 
convenience re fe rre d  to  here  as the South W estern F reew ay.

482



WILTON

Sign posted  d istances from  Sydney are  m easured from th e  GPO and generally  re fe r  to  
d is tances via s ta te  highways and main roads. They may not rep resen t the sh o rtes t rou te  
availab le . D istances in th is study w ere taken  from C en tra l s ta tio n  in order to  p lace the 
road and ra il ca lcu la tions on a  com parable footing.

The proposed airpo rt s ite , which is shown on F igure 15.4.1, lies across Mount K eira Road 
about 5 km south of Wilton R oad. The d istance from  C en tra l s ta tion  to the  boundary of 
the  W ilton site  using existing roads is 81 km (via C an terbury  Rd, M ilperra Rd. and the  SW 
freew ay). H owever, the  d istance used for the access calcu la tions was 71 km and is the 
sum of the  link d istances on the  S ta te  T ransport Study Group's 2015 road netw ork  plus 
th e  d istance from  the  freew ay to the airpo rt boundary on the assumed airpo rt access 
road . The 2015 road netw ork  is expected  to  be less circu itous than the  existing road 
system  and the  a irpo rt road would be considerably m ore d irec t than the p resen t rou te  via 
W ilton and Mt K eira  Road.

The existing road network

The m ajor road serving the  a rea  is the Hume Highway (South W estern Freew ay), a four- 
lane, divided, access-con tro lled  road which runs from south of Liverpool past 
C am pbelltow n and W ilton and on tow ards M ittagong. A ccess from the  freew ay to  Mount 
K eira  Road and the  s ite  a re a  is via P ic ton  Road and W ilton Road, a two-lame road of 
genera lly  good standard  th a t runs from  P ic ton  to Appin amd has am in terchange w ith the 
freew ay.

E ast of Mount K eira Road, Wilton Road passes through Broughtons Pass, which involves 
steep  grades, hairpin bends and a narrow  bridge, severely  re s tr ic tin g  tra f f ic  capacity  
tow ards Appin.

Appin Road runs no rth  from  Appin tow ard C am pbelltow n and is a two-lame road of 
generally  good standard . This road provides a lte rn a tiv e  access to the s ite  from southern 
p a rts  of C am pbelltow n, where access to the  freew ay is less convenient.

Mount K eira  Road provides access sou th -east from the s ite  tow ards Wollongong. Much 
of the  road has been reco n stru c ted  to a generally  high standard . O ther roads in the 
area , such as Douglas P ark  Road, serve minor access functions and are generally  tw o- 
lane ru ra l roads of variab le stamdard.

The anticipated road network

While th e re  is, as ye t, no governm ent com m itm ent to  specific  long-term  chamges to  the 
road netw ork, it is necessary  for the  purpose of this study to  assum e a likely general 
fu tu re  road netw ork . The fu tu re  road netw ork  serving the a rea  is unlikely to  change to 
any g rea t ex ten t from th a t existing today, excep t th a t the South W estern F reew ay will 
probably be ex tended  eastw ards from  Liverpool. Inform ation  on fu tu re  urbarn grow th 
provided by th e  D epartm en t of Environm ent and Plamning (Section 14.8) suggests th a t,  as 
urbam developm ent grows southw ards, the  southern links such as Appin Road will need to 
be progressively  im proved. It is possible th a t a new road may be constru c ted  betw een 
and para lle l to Appin Road amd the  freew ay so as to  a c t as a spine road for new 
developm ent. F inally, i t  is cu rren tly  proposed to  re lo c a te  Mount K eira  Road so th a t it 
connects to P ic ton  Road w est of Wilton.

Road traffic  levels

D ata  published by the  D epartm en t of Main Roads (1983) define annual average daily 
tra f f ic  flows for the  various roads in the a rea , amd these are  se t out in Table 15.4.1. 
A part from the  South W estern F reew ay and Cam den Road, the netw ork ca rries  ra th e r 
light flows, generally  6,000 vehicles per day or less. The South W estern F reew ay carries  
about 30,000 vehicles per day a t its northern  end, falling to less than half this figure 
south of the  C am pbelltow n tu rnoff.
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Table 15.4.1 Existing and forecast annual average daily traffic flows

Annual average daily tra ff ic

Road Location
1981/82 2011 (without 

airport development)

South-W estern Freew ay East of Henry Lawson Drive n.a. 30,000
N orth of Cam pbelltown Ramps 30,000 50,000
N orth of Camden Road 14,400 30,000
N orth of P icton  Road 13,200 25,000

Southern Freew ay N orth of Mt Ousley Road 20,000 60,000

Cam den Road West of Freew ay 17,000 34,000

The N orthern  Road N orth of N arellan 5,400 10,000

Hume Highway N orth of N arellan 6,200 12,000

P icton  Road South of Maddon 3,000 8,000

Wilton Road South of Appin 2,000 7,000

Appin Road ‘N orth of Appin 6,000 12,000

Mount K eira Road South of Wilton Road 3,600 10,000
6 km south of Wilton Road 3,100 9,000

n .a . Not applicable, as the  South W estern Freew ay was not constructed  a t this location  in 1981.

Source: Existing annual average daily tra ff ic  flows were derived from D epartm ent of Main Roads' publications giving
figures for 1981 or 1982. The tra ff ic  flows for the year 2011 were derived from d a ta  provided by the  S ta te  Transport 
Study Group and re la te  to a Sydney Region population of 4.5 million; this population is fo recast to be reached about the 
year 2011, but could occur earlie r or la te r.

F u tu re  tra ff ic  flows have been estim a ted  using figures provided by the  S ta te  T ransport 
Study Group. H ow ever, these  figures have been used only to  exam ine corridors, and the 
Group's fo recast increases have been adjusted for the purposes of this study by a 
com parison w ith h is to rica l grow th ra te s . These fo recast flows, which are se t out in 
Table 15.4.1, m ust be tre a te d  w ith caution as they  re la te  to p red ic ted  flows on a netw ork 
th ir ty  years in the fu tu re . They are  thus dependent upon fo recasts  of population, 
em ploym ent, and the form  of the fu tu re  road netw ork, as well as on various social and 
econom ic fac to rs  such as car ownership levels. N everthe less, it is considered th a t they  
provide a reasonable basis for assessing the im plications of a irpo rt tra f f ic .

Adequacy of road network

D aily tra f f ic  flows can be used as a coarse m easure of the adequacy of a road netw ork in 
te rm s of capacity , by re la tin g  them  to  the num ber of lanes availab le . Table 15.4.2 se ts  
out the maximum desirab le average daily flows for d iffe ren t classes of road. It should be 
noted  th a t these  flows are in fac t o ften  exceeded, w ith resu lting  congestion and delays, 
and th a t the  capacity  of many sections of the netw ork is defined by c r itic a l in tersec tions  
ra th e r  than  overall flows.

A com parison betw een the existing flows se t out in Table 15.4.1 and the maximum 
desirab le daily flows shown in Table 15.4.2 ind icates th a t the existing road netw ork  in 
the  v icin ity  of the  s ite  has adequate  capacity  to c a te r  for cu rren t tra f f ic  flows. N orth  
of the  s ite , w here the  South W estern Freew ay ends, the existing road netw ork  has very 
lim ited  capacity  to  c a te r  for grow th.

Anticipated upgradings of road capacity

As tra ff ic  flows in the a rea  increase in the fu tu re  (w ithout taking into account the 
a irp o rt developm ent) the  netw ork  would continue to  be adequate  except th a t the  South 
W estern F reew ay would require six lanes betw een C am pbelltow n and Liverpool and 
C am den Road may require widening to  six lanes.
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Table 15.4.2 Maximum desirable average daily traffic flows*

Maximum desirab le
Type of road average daily flows 

(vehicles per day)

R ural roads

Two lanes 13,000
Four lames, undivided 25,000
Four lanes, divided 30,000
Six lanes, divided 45,000
Four-lame freew ay 50,000
Six-lane freew ay 75,000

U rban roads

Four lames, undivided 13,000
Four lanes, undivided -  w ith peak hour clearw ays 25,000-30,000
Six lames, divided 45,000-50,000
Four-lame freew ay 50,000
Six-lame freew ay 75,000

In consu ltation  w ith the A ccess Working Group (see Appendix A), the  C onsultant 
defined maximum desirab le  flows as being the  maximum flows com patib le w ith a 
reasonab le level of serv ice (C to  D as defined by the N ational A ssociation of 
A ustra lian  S ta te  Road A uthorities), on a road w ith p rio rity  a t a t-g rad e  in te rsec tio n s.

15.4.2 Existing and anticipated public transport system s without airport developm ent 

The existing public transport network

The proposed site  lies south of the  Sydney M etropolitan  R ailw ays and eas t of th e  Main 
Southern Line, ad jacen t to  the  M aldon—D om barton R ailw ay cu rren tly  being co n stru c ted  
(Figure 15.4.1). I t lies 4 km from Wilton Loop on the Maldon—D om barton R ailw ay and a 
fu rth e r 77 km from  Sydney. Being in a ru ra l environm ent i t  is no t served  by any 
sign ifican t local bus serv ice . Even if th e re  w ere any local bus operation  in th e  v ic in ity  it 
would only be operating  from  a  railw ay s ta tio n  on th e  Main Southern Line such as 
C am pbelltow n, M enangle or Douglas P ark . T ravel by public tran sp o rt to much of the 
re s t of the  Sydney region m ust th e re fo re  be via the  Sydney M etropolitan  R ailw ays.

The Sydney M etropolitan  Railw ays are  divided into four m ore or less d is tin c t operational 
groups (Figure 15.4.2):

. Sector I: E astern  Suburbs R ailw ay (Bondi Junction  to C entral) to  the Illaw arra
Line and branches (C entra l to  Sutherland, C ronulla, Royal N ational P ark , W aterfall 
and Helensburgh);

. Sector II: The C ity  R ailw ay (to /from  C ircu lar Quay) to  the Bankstow n Line
(C entra l to  R egen ts  P ark  via Sydenham), th e  E ast H ills Line (curren tly  Tem pe to  
E ast H ills but to  be ex tended  to G lenfield), th e  Local Line (C entra l to  A shfield and 
Homebush), th e  Suburban Line (Homebush to  G ranville), th e  Main Southern Line 
(G ranville to  Cam pbelltow n), and the L idcom be—C ab ra m a tta  Line (via R egents 
Park);

. Sector IE: The N orth  Shore Line (Wynyard to Hornsby) via the  C ity  R ailw ay
(C entra l to  Wynyard) to th e  Suburban Line (C entra l to  S tra th fie ld , Homebush, 
Lidcom be and G ranville), the  Main N orthern  Line (S tra th fie ld  to  Hornsby and
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Figure 15.4.2 
EXISTING SYDNEY 
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Cowan), the  Clyde to  C arlingford  and Sandown Lines, the Main W estern Line 
(Granville to  P a rra m a tta , B lacktow n, St M arys, P en rith  and Emu Plains), the 
Richm ond Line (Blacktown to  Richmond), and the Ropes C reek  Branch (St Marys to  
Ropes Creek);

. Interurban: Sydney Term inal to  the C en tra l C oast and N ew castle , Sydney to  the
Blue M ountains, Sydney T erm inal to  the  Southern H ighlands, and Sydney T erm inal to  
the Illaw arra—South C oast. (Sydney T erm inal is the te rm inal for in teru rban  tra ins 
and is ad jacen t to  C en tra l sta tion .)

A lm ost all th e  system  described  above is e ith e r e lec tr if ie d  or in the course of being 
e lec tr if ied .

Rail network loading

Figure 15.4.3 shows existing levels of inw ard bound passenger flows during the morning 
peak  period  for S ecto rs I, II and HI operations, based on extended  passenger counts 
p repared  by the  S ta te  R ail A uthority  of New South Wales betw een 1979 and 1980 as part 
of the d a ta  co llec ted  for the  S ta te  T ransport S tudy Group's 1981 Sydney Region T ravel 
Survey.

F igure 15.4.4 shows a sty lized  rep resen ta tio n  of tra in  serv ices during the tw o-hour 
morning peak  period. E ssentially , in the inw ard bound d irec tion , the tra in s  on m ost lines 
are  well occupied throughout the morning peak period, as shown in Table 15.4.3. As well,
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inw ard bound tra c k  space is generally  well occupied on the approaches to  c e n tra l Sydney, 
on the  basis of th e  following p rac tica l tra c k  capacities:

. s ix teen  tra in s  per hour for a m ixture of stopping and through tra in s  on the sam e 
track ;

. tw en ty -fou r tra in s  per hour for a homogeneous flow of tra in s (either all stopping or 
all through trains).

N everthe less , p o ten tia l s till rem ains to accom m odate more tra in s  betw een Sydney and 
S tra th fie ld  by fu rth e r ra tio n a liza tio n  of the  use of the  tracks in th a t sec tion  of railw ay. 
E lsew here, th e re  is spare capacity  on lines outside the inner a rea , especially  w here there  
are  m ultiple trac k s . H ow ever, the exac t determ ina tion  of fu tu re  line cap ac ity  and any 
need for additional in fra s tru c tu re  would have to be te s te d  by tim etab ling  and fu tu re  
stud ies.

This discussion of the  use being made of the Sydney M etropolitan  R ailw ays re la te s  only 
to  passenger serv ices, which account for roughly 2,300 d is tinc t tra in  trip s  on an average 
w eekday. The netw ork  also ca te rs  for a significant num ber of fre igh t tra in s, perhaps up 
to  200 trips on an average w eekday, which m ust f it in w ith passenger tra in  operations a t 
d iffe re n t points around the system . Any discussion of ra il system  cap ac ity  th e re fo re  has 
to  tak e  into account the all-purpose n a tu re  of the  Sydney M etropolitan  Railw ays.
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Table 15.4.3 Inward bound morning two-hour peak passenger and train movements on 
the Sydney Metropolitan Railways, by line

Line
P eak  morning 
inw ard bound 
passengers*

S tation  
a t which 
m easured

Equivalent 
no. of double
deck cars**

Passengers
per
car

P roportion  
of sea ts  

occupied+
(%)

N orth  Shore 18,300 N orth Sydney 164 112 93
Main N orthern 8,600 S tra th fie ld 90 96 80
Main W estern 19,500 G ranville 165 118 98
Local 20,200 R edfern 185 109 91
Bankstown 9,600 Sydenham 86 112 93
E ast Hills 8,500 Sydenham 74 115 96
Illaw arra 21,700 Sydenham 164 132 110
E astern  Suburbs 9,500 M artin  P lace 156 61 51

* Source: Passenger counts prepared  by the  S ta te  R ail A uthority  betw een 1979 and 
1980 as p a rt of the  d a ta  co llec ted  for the 1981 Sydney Region T ravel Survey (S tate 
T ransport Study Group 1982).

** Source: N ovem ber 1983 M etropolitan  T im etab le , as rep resen ta tiv e  of the cu rren t
s ta te  of operations. Single-deck cars w ere equated  to  0.67 of a double-deck car for 
sea ting  purposes.

+ A verage seating  of a  double-deck car taken  to  be 120 sea ts .
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Anticipated rail network

While la rg e -sca le  changes to  the  netw ork are not an tic ipa ted  for the period up to about 
2011, th e re  are a num ber of fo reseeab le  changes th a t could fa c il i ta te  a lte rn a tiv e  
passenger and fre ig h t trav e l p a tte rn s . These include:

. the  cu rren t extension of the E ast Hills Line to  G lenfield on the  Main Southern Line, 
which would reo rien t trav e l betw een  Cam pbelltow n and Sydney;

. the  possible d irec t linking of M errylands on the  Main Southern Line to  H arris P ark  
on th e  Main W estern Line, which would perm it d irec t passenger m ovem ent betw een  
C am pbelltow n, Liverpool, P a rra m a tta , B lacktow n and P en rith , and d irec t fre igh t 
m ovem ent (prim arily of coal) betw een the  Main W estern Line and th e  Main Southern 
Line;

. th e  cu rren t construc tion  of the  Maldon—D om barton R ailw ay from  the Main Southern 
Line (south of Cam pbelltow n) to  the  Illaw arra  Line, p rim arily  for coal tra ff ic ;

. the  possible m ainline e lec tr if ic a tio n  south of C am pbelltow n to  fa c ilita te  fre ig h t 
m ovem ent and to accom m odate fu tu re  com m uting passenger needs;

. the  com pletion  of e le c tr if ic a tio n  to  P o rt K em bla w ith the probable expansion of 
in teru rban  serv ices betw een  Sydney and Wollongong.

While th e re  are  no existing e s tim a te s  of fu tu re  rail passenger m ovem ents on such an 
augm ented  Sydney M etropolitan  Railw ays netw ork, a possible p a tte rn  of inw ard bound 
tra in  operations during the morning peak period is shown in F igure 15.4.5. For the 
purpose of presen ting  a  base case against which the  access needs of a second Sydney 
a irp o rt s ite  can be assessed, it shows one way in which the Sydney M etropolitan  R ailw ay 
system  m ight be operating  in the  long-term , including th e  E ast H ills—G lenfield and 
M errylands—H arris P ark  connections. If im plem ented , such a p a tte rn  would 
accom m odate am expansion of passenger serv ices on the  Main N orthern  Line, R ichm ond 
Line, Main W estern L ine, Main Southern Line and Illaw arra  L ine. M oreover, since full 
leng th  double-deck suburbam or in terurban  tra in s  are cu rren tly  no t being opera ted  
throughout the  whole system  th e re  is even fu rth er scope for handling additional 
passengers w ithin th is operating  p a tte rn .

Such an augm ented netw ork  sim ilarly  would have scope to  hamdle additional fre igh t 
m ovem ents, such as bulk coal and w heat. Increasingly , th e re  will be m ajor m ovem ents of 
bo th  these  com m odities betw een  the  Main W estern and Main Southern lines because of 
the  existing and proposed deepw ater coal and w heat te rm inals  a t  P o rt K em bla, which 
will be considerably superior in throughput and shipping cap ac ity  to  those in P o rt 
Jackson.

H ow ever, som e proportion of any spare cap ac ity  m ight be taken  up by non-airport trav e l 
dem ands not already an tic ip a ted . The fu tu re  populations of the  various p o te n tia l a reas 
for urban developm ent (Section 14.8) cure not y e t known, and th e ir  p a tte rn  will a f fe c t ra il 
trav e l dem ands along various rou tes. T here m ay also be operational changes, such as a 
sy stem a tic  increase  in tra in  speed, th a t could a f fe c t this assessm ent of spare capacity .

15.4.3 Transport im plications of airport development

The w orst case of 13 million passengers per annum was converted  into to ta l trav e l 
dem ands using the  following assum ptions:

. 20% of air passengers would be in tran s it and would th e re fo re  not requ ire  suburbam
tran sp o rt to  or from the  a irport;

. a busy day rep resen ts  17% of w eekly passenger num bers;
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. 1% of a ir passengers (5% of tran s it passengers) would requ ire  tran sp o rt to
K ingsford-Sm ith A irport;

. a m aximum of 10,500 people would be d irec tly  em ployed a t the a irpo rt 
(Section 14.6);

. a fu rth er 2,100 em ployees would work a t or close to  the a irpo rt in a irpo rt re la ted  or 
m ultip lier jobs (all 900 a irp o rt-asso c ia ted  jobs, and half the sub-region m ultip lier 
jobs, Section  14.6).

The firs t tw o assum ptions lead to an e s tim a te  of 34,000 a ir passengers travelling  to  and 
from the a irpo rt on a busy day. The basis of the  13 m illion passengers a y ear w orst case 
is explained in C hap ter 4. The assum ptions concerning tra n s it passengers are based on 
presen t p a tte rn s  a t K ingsford-Sm ith A irport. T here are  two reasons why the  flow of 
passengers betw een the second Sydney a irpo rt and K ingsford-Sm ith A irport would be 
very  sm all:

. about half of all tra n s it passengers are making on-line tran sfe rs ; th a t is, they  arrive  
and d ep art on flights o pera ted  by the  sam e carrie r;

. in the w orst case the  tra f f ic  a t the second Sydney a irpo rt would be substan tia lly  
higher than  th a t a t K ingsford-Sm ith A irport today, and th e re fo re  th e re  would be 
serv ices to  a wide range of destinations, su ffic ien t to  affo rd  m ost trav e lle rs  a 
reasonable level of serv ice to  m ajor destinations, w ithout the need to  change 
a irpo rts  to  reach  final destinations.
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Groundside origins and destinations of air passengers

The num ber of passengers travelling  to  the a irpo rt from d iffe re n t p a rts  of Sydney and 
ad jacen t areas was then e s tim a ted , based on the  fo recas t population d istribu tion  in the  
year 2011, and the p resen t num bers of a ir passenger trips per thousand population in 
d iffe re n t p a rts  of Sydney. The geographical d istribu tion  of a ir passengers ' groundside 
origins and destinations, as iden tified  by D epartm en t of A viation Surveys, is se t out in 
F igure 15.4.6. T here are  sign ificant d ifferences betw een the p a tte rn s  of groundside 
origins and destinations of Sydney residen ts, and those of non-residen ts. A t p resen t, 
Sydney res id en ts  account for 41% of passengers (excluding tran s it and tra n s fe r  
passengers) a t K ingsford-Sm ith A irport, bu t the fu tu re  ra tio  for a second Sydney a irpo rt 
is u n certa in . It was th e re fo re  considered im portan t to  analyse a p a tte rn  of groundside 
origins and destinations th a t,  like the cu rren t d istribu tion , rep resen ted  a mix of residen t 
and non-residen t trav e lle rs , but in addition, to  consider the sensitiv ity  of the  resu lts  to  
a lte rn a tiv e  possible d istribu tions biased tow ards e ith e r residen ts or non-residen ts. The 
im plications of these a lte rn a tiv e  possible d istribu tions w ere consequently  exam ined, but 
i t  was concluded th a t in the case of road access the resu lts  of the analysis w ere 
genera lly  insensitive to  the d istribu tion  owing to  the  lim ited  num ber of approach rou tes 
serving the  s ite . The only d istribu tion  p a tte rn  th a t could a f fe c t the conclusions of this 
analysis was one in which orig ins/destina tions w ere highly co n cen tra ted  on the  c ity  
c e n tre . This was considered unlikely in p ra c tic e . In the case of ra il access, the  
d is tribu tion  would a ffe c t the  overall level of pa tronage, bu t th e  in fra s tru c tu re  
requ irem en ts  would not be sign ifican tly  d iffe ren t.

Percentage of travellers using rail and road for ground access

T hree possible levels of ra il use for ground access w ere considered:

. a 'no-rail' case, w ith  public tran sp o rt access being m ostly  provided by a com bination 
of local bus serv ices, and tou r and c h a rte r  coach services;

. a 'low -rail' case, which assum ed low usage of a  ra il serv ice betw een  the  c ity  and a 
second Sydney a irpo rt;

. a 'h igh-rail' case, which assum ed high usage of a ra il serv ice betw een  the  c ity  and a 
second Sydney a irp o rt.

The f irs t two levels w ere used to  exam ine the w orst case for the road netw ork , while the 
la s t tw o w ere used as a basis for exam ining th e  w orst case for the  public tran sp o rt 
netw ork . In all th ree  cases, public tran sp o rt journeys from  the  a irpo rt w ere viewed as 
com prising tw o phases: new trunk  serv ices from the  a irp o rt, followed by ex isting  local 
serv ices to  u ltim a te  destinations. In the no-rail case, the  new trunk serv ices would 
consist of scheduled bus serv ices to  various m ajor cen tre s  around th e  Sydney R egion. In 
the  low -rail and h igh-rail cases, the  new trunk ra il serv ices would run betw een the 
a irpo rt and Sydney T erm inal w ith in te rm ed ia te  connections to  suburban ra il serv ices.

B efore making any assum ptions about the  share (expressed as a  percen tage) of to ta l 
ground passenger m ovem ents taken  up by each  mode of trav e l, overseas experience 
re la te d  to  m ultip le a irpo rts  was review ed. H ow ever, th is  in form ation  was no t wholly 
conclusive, since it depended upon the effic iency  of ra il and public tran sp o rt access to  
th e  a irpo rt in question . For exam ple, although P aris-O rly  and R oissy-C harles de G aulle 
a irp o rts  bo th  have nom inal connections by bus and ra il, they  co n trib u te  com paratively  
few passengers to the tra v e l m arke t because of the  d ifficu lty  of access where sh u ttle  bus 
serv ices to /fro m  railheads m ust be taken  into account. On the  o th e r hand, London's 
H eathrow  and G atw ick  a irpo rts  are well connected  to the London U nderground and to  the 
B ritish  R ail Southern Region Brighton Line respective ly , and have ex tensive bus and 
coach connections. H ow ever, th e  re la tiv e  proxim ity  of H eathrow  to cen tra l London 
increases the  bus, coach and tax i share of trav e l com pared w ith  G atw ick, the reby  
accounting  for much of the d ifferen ce  in the ra il mode p e rcen tag es  betw een  the  two 
a irpo rts .
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The B ritish A irports A uthority , in preparing the case for a th ird  m ajor a irpo rt for London 
a t S tansted , was considering a re la tive ly  rem o te  airpo rt s ite  (52 km to  St P ancras 
s ta tio n  in cen tra l London). In working out the ind icative p ercen tage  share for each 
trav e l mode for the no-rail, low -rail and high-rail cases p resen ted  in Table 15.4.4, the 
B ritish  A irports A uthority 's determ inations of trav e l mode p ercen tages w ere used, as 
well as in form ation  on cu rren tly  available m ethods of transpo rt access to K ingsford- 
Sm ith A irport, and the  conclusions on use of public tran sp o rt p resen ted  in th e  M ajor 
A irport N eeds of Sydney Study.

Table 15.4.4 Indicative percentage share of ground access for each travel mode for 
each case

Mode of 
trav e l

N o-rail
case
(%)

Low -rail
case
(%)

H igh-rail
case
(%)

P riv a te  vehicle 65 45 35
Taxi* ** 5 5 5
Bus * * 15 -15 -15Coach+ 15
R ail “ 35 45

* The tax i percen tage  share is a residual, given the long tax i journeys envisaged.
** R egular scheduled bus services to se lec ted  points throughout the  Sydney Region. 
+ Tour and ch a rte r coach services for specific  group trav e l needs.
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From  the  availab le  in form ation  on public tran sp o rt access to  a irp o rts , th e re  appears to  
be re la tiv e ly  l i t t le  varia tion  in the percen tag e  share enjoyed by ra il tra v e l in those cases 
w here ra il access of a  reasonable s tandard  is availab le . N everthe less, th e re  could be a 
wide v aria tion  in the to ta l public tran sp o rt share of a irp o rt access to  a  second Sydney 
a irp o rt. This is because th e  public tran sp o rt share would depend p a rtly  on th e  
c h a ra c te r is tic s  of a ir passengers in te rm s of such fac to rs  as purpose of trav e l and place 
of residence (i.e. w hether the trav e lle r is a Sydney residen t or a v isitor), and p a rtly  on 
how the  public and p riv a te  transpo rt options com pare in te rm s of speed, cost and 
re liab ility . None of these  fac to rs  can be p red ic ted  w ith any c e r ta in ty  for a 13 m illion 
passenger a irp o rt, which can only develop in an environm ent th a t would be substan tia lly  
d iffe re n t from th a t of today . It is th e re fo re  necessary  to  consider a range of d iffe re n t 
cases for tran sp o rt access (Table 15.4.4).

Origins and destinations of rail and road users

The ind icative p e rcen tag es  for each trav e l mode w ere used as the  basis for es tim ating  
sep a ra te  d istribu tions of groundside o rig ins/destina tions for those air trav e lle rs  
trave lling  by ra il and those travelling  by road . In the  no-ra il case, i t  was assum ed th a t 
in -vehicle trav e l tim es by bus or coach would be 10% longer than  com parable p riv a te  
vehicle tim es, and th a t the  o rig ins/destina tions of trav e lle rs  by th e  various tran sp o rt 
modes would have sim ilar d istribu tions over th e  Sydney Region. In th e  low -rail and high- 
ra il cases, some a rea s  of Sydney w ere sign ifican tly  m ore accessib le by ra il than road 
while the  opposite s itua tion  applied to  o th e r a reas. The ind icative  trav e l mode 
p e rcen tag es  w ere th e re fo re  m odified upwards or downwards resp ec tiv e ly  according to  
the  ra tio  of ra il tim es to  road tim es. This technique was applied to  tw o a lte rn a tiv e  ra il 
access rou tes  to  W ilton (via D ouglas P ark  and via Appin), and it  was found th a t the  rou te  
via Appin yielded a higher share for the ra il mode of trav e l (Section 15.4.5). The public 
tran sp o rt trip s  es tim a ted  for the no-rail and low -rail cases under the D ouglas P ark  
a lte rn a tiv e  (i.e. the  ra il a lte rn a tiv e  w ith th e  low er level of ra il patronage) w ere then  
su b trac ted  from  to ta l trip s  to  give two d is tin c t w orst cases for road: one in which all 
a irp o rt re la te d  trav e l was done by road, and one in which the maximum of a irp o rt re la te d  
non-rail trav e l was done by road.

Estim ated tota l demands for ground travel

To obtain  figures for th e  to ta l trav e l dem ands by ra il and road for a w orst case of 
13 m illion passengers it was also necessary  to  consider the  trav e l requ irem en ts  of those 
trave lling  to  an a irpo rt to  g ree t air passengers as well as the requ irem en ts  of a irpo rt 
em ployees and o ther a irp o rt users.

As fa r as road trav e l was concerned, applying the ind icative road trav e l p e rcen tag es  
(Table 15.4.4) to  th e  figure of 34,000 passengers on a busy day, gave figures of 17,000 air 
passengers trave lling  by car or tax i in the low -rail case, and 24,000 in the no-ra il case. 
E xperience a t K ingsford-Sm ith A irport ind icates th a t a f te r  making allow ance for those 
trave lling  to  the  a irp o rt to  g ree t passengers and for vehicle re tu rn  trips, these  figures 
would rise to  25,000 and 35,000 vehicle trip s. A fte r allowing for o th e r vehicle trip s  to  
th e  a irp o rt concerned w ith a irpo rt business, fre igh t deliveries and servicing, the  figures 
would rise fu rth e r to  39,000 in th e  low -rail case, and 54,000 in the  no -ra il case. F inally , 
i t  was necessary  to  allow for trav e l by em ployees, which added a fu rth e r 15,000 vehicle 
trip s  per day (assuming a maximum of 85% of em ployees travelling  to  work by car in 
both  the  low -rail and no-ra il cases). The overall to ta ls  w ere th e re fo re  es tim a ted  a t 
54,000 vehicle trip s  per day in the  low -rail case, and 69,000 in the no -ra il case.

As fa r as ra il trav e l was concerned, it was e s tim a ted  th a t some 11,800 a ir passengers 
would trav e l by ra il in th e  low -rail case , and 15,600 in the h igh-rail case . As w ith road 
trav e l, th e re  would also be o ther a irp o rt users, including people trave lling  to  the a irp o rt 
to  g ree t a ir passengers. On the basis of in form ation  given for S tansted , these  add itional 
groups could am ount to  about 10% of the  num ber of a ir trav e lle rs . P a r tly  because most 
em ployees would live w ithin 30 km of the a irp o rt, the re  is no t likely to  be a high flow of
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em ployee trav e l by ra il, although overseas experience suggests th a t the  proportion of 
em ployees trave lling  by ra il would not be insignificant. Thus a minimum of 10% and a 
maximum of 20% of a irpo rt and a irpo rt-asso c ia ted  em ployees w ere assum ed to  trav e l by 
ra il. Both these  cases w ere considered because, unlike road trave l, the  overall ra il trav e l 
num bers are  sensitive to  the  proportion of em ployees who trav e l by ra il, especially  
during peak hours.

15.4.4 Impact of airport development on anticipated road network flows

To es tim a te  the im pact of a irpo rt re la ted  tra f f ic  on an tic ip a ted  road netw ork  flows, 
assum ptions w ere m ade as to the rou tes th a t vehicles would use to trav e l to  and from  the 
a irp o rt.

The a lte rn a tiv e s  are lim ited  by the  fairly  re s tr ic te d  existing netw ork in the s ite  a rea  and 
by the  need to  m inim ize adverse im pacts on res iden tia l a reas. The possibility  of using 
the  M acarthur spine road for access from  the  north  was re je c ted  because of its  po ten tia l 
im pact on existing and fu tu re  resid en tia l a reas. This le f t two approach rou tes to  the 
a irp o rt, the  firs t and predom inant one being via the  South W estern F reew ay and the 
second being via the  Southern F reew ay  and Mount K eira Road.

The vehicle trip s  from  each d is tr ic t w ere then added to those on the appropria te  
approach ro u te , to  give an e s tim a te  of fu tu re  tra f f ic  when the a irp o rt was operating  
under w orst case conditions. These fu tu re  tra f f ic  flows, es tim ated  both w ith and w ithout 
available ra il access, are  shown in Table 15.4.5.

Table 15.4.5 Anticipated road network flows and lane requirements

Average daily 
tra ffic

Number of lanes 
required

Road Location With a irport With airport
No ---------------------------  No --------------------

airport With
rail

No
rail

airport With
rail

No
rail

South W estern Freew ay E ast of Henry Lawson Drive 30,000 51,000 66,000 6D 6F 6F
N orth  of Cam pbelltown ramps 50,000 84,000 100,000 6F* 6F+ 6F+
N orth of Camden Road 30,000 65,000 80,000 4D* * 6F 6F+
N orth of P ic ton  Road 25,000 62,000 77,000 4 6F 6F

N arellan Road West of freew ay 34,000 36,000 36,000 6D 6D 6D

The N orthern  Road N orth of Narellan 10,000 11,000 11,000 2 2 2

Hume Highway N orth of Narellan 12,000 13,000 13,000 2 2 2

P icton  Road South of Maldon 8,000 17,000 17,000 2 4 4

Wilton Road South of Appin 7,000 9,000 9,000 2 2 2

Appin Road N orth of Appin 12,000 14,000 14,000 2 2 2

Mount K eira Road South of Wilton Road 10,000 12,000 12,000 2 2 2
6 km south of Wilton Road 9,000 15,000 15,000 2 2 2

* F ind icates an access-contro lled  facility . 
** D ind icates a  divided a t-g rade facility .
+ Flows in excess of desirable level.

Com parison of the  fu tu re  tra f f ic  flows shown in Table 15.4.5 w ith the maximum 
desirab le  daily flows shown in Table 15.4.2 allows a c la rifica tio n  of the changes required  
in th e  capacity  of the road netw ork. The lane requ irem en ts for various sections of the 
road netw ork  are also sum m arized in Table 15.4.5 for fu tu re  conditions, w ith and w ithout 
the  a irpo rt developm ent. I t is necessary  to  com pare the  netw ork  requ irem ents based on 
an assum ption of no a irp o rt developm ent w ith those assum ing a irpo rt developm ent a t 
W ilton, in order to sep a ra te  the e ffe c ts  of the airpo rt from the e ffe c ts  of n a tu ra l 
grow th.
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To c a te r  for 13 m illion passengers a  year a t the a irpo rt under the assum ptions m ade, it 
would be necessary , even if ra il access w ere available, to  undertake the  following 
add itional works:

. widening of the South W estern F reew ay  from  four to  six lanes betw een W ilton and 
C am pbelltow n and betw een  Liverpool and H enry Lawson D rive;

. widening of P ic ton  Road from  tw o to  four lanes betw een P ic ton  and the  South 
W estern F reew ay (this need may or m ay not arise depending on fu tu re  p a tte rn s  of 
urban developm ent, ru ra l subdivision, and road netw ork  changes);

. construc tion  of a six-lane road from  the  South W estern F reew ay  to  the airpo rt 
en tran ce , p referab ly  access-con tro lled .

In addition to  the above, Mount K eira Road m ight require  four lanes east of the  a irp o rt 
en tra n ce . All o th e r roads would function sa tis fac to rily  w ith th e ir  existing cross- 
sec tions. H ow ever, it should be noted th a t the fo recast flows on the freew ay betw een  
C am pbelltow n and Liverpool could exceed  the  desirab le  maximum se t out in 
Table 15.4.2. The resu lt of this would be a degree of congestion and delay a t peak 
periods th a t could only be overcom e by the  construction  of a new fac ility , such as the 
G eorges R iver Parkw ay. If such a new fac ility  w ere not available by the  tim e a irpo rt 
a c tiv ity  reached  13 m illion passengers a year and the  Sydney Region population reached
4.5 m illion, th e re  would be an increase in delays and congestion on the  South W estern 
F reew ay betw een  C am pbelltow n and Liverpool.

If the  a irpo rt w ere developed w ithout ra il access, the  m ajor additional im pact would be 
on the  a irp o rt access road from the a irp o rt, which would have to  be access-con tro lled , 
and on th e  South W estern F reew ay betw een C am pbelltow n and Liverpool which would be 
carry ing  flows w ell in excess of the  desirab le maxim um . This would p lace considerable 
pressure on the  South W estern F reew ay, requiring e ith e r th a t i t  be w idened to  eight 
lanes, or m ore likely th a t a new fac ility  such as the  G eorges R iver Parkw ay be 
co n stru c ted .

It should be s tressed  th a t the  works listed  above are not recom m endations and should not 
be used for planning purposes, as the in ten tion  in com piling th is list has m erely been to  
iden tify  the  possible scale  of w orst case e ffe c ts  in the  even t of fu tu re  a irpo rt 
developm ent. If the a irp o rt w ere to  be developed, d e ta iled  studies of a lte rn a tiv e  access 
a rrangem en ts  would be necessary  to  enable road access to  be designed in accordance 
w ith tra f f ic  fo recasts  th a t could a t th a t stage  d iffer sign ifican tly  from today 's w orst 
case  assum ptions.

Considerations for land use

Since m ost of the tra f f ic  to and from  the  Wilton s ite  would trav e l along the  South 
W estern F reew ay , the  environm ental im pact of increased  tra f f ic  flows should be fairly  
low. Depending upon the  final population d istribu tion  in the  C am den—P icton  a rea  there  
m ight be sign ifican t increases in flows on P ic ton  Road w est of the  freew ay if th is rou te  
is m ore a t tra c tiv e  than the freew ay. Such an increase could a f fe c t p ro p erties  along this 
road. P ic to n  Road east of the  freew ay would have its  whole c h a ra c te r  changed from  a 
tw o-lane ru ra l road to  a busy six-lane divided road, unless a  new access-con tro lled  road 
on a d iffe re n t a lignm ent (to th e  south of the existing road) w ere built to  carry  tra f f ic  
from  th e  freew ay to  the a irpo rt en trance . If no ra il access w ere available and this 
resu lted  in a  need  for a new rou te  to  re lieve  pressure on the South W estern F reew ay , 
th e re  would be s ign ifican t land use considerations in determ ining  a new rou te .

T ra ffic  flows on Mount K eira  Road south of the a irpo rt en tran ce  would increase 
sign ifican tly . H ow ever, th e re  is l i t t le  developm ent along the  road as it is predom inantly  
in w ate r ca tch m en t a reas. The sm all increase  in tra f f ic  on Appin Road should not have 
any m ajor environm ental or tra f f ic  im plications.
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15.4.5 Impact of airport development on anticipated rail network flows

The additional ra il passenger m ovem ents would, in p a rt, d iffe r in m agnitude and 
d irec tio n  depending upon the way in which the site  was linked to  the ra il netw ork. By 
th e  tim e the  a irpo rt was developed, local bus serv ices m ight very likely have been 
ex tended  through the developing Appin and Douglas P ark  areas tow ards the s ite . 
H ow ever, because of th e ir c ircuitous n a tu re , the trav e l tim e involved, and the con flic t 
w ith th e ir  prim e function, such serv ices would be su itab le  only for access by local 
em ployees.

As the  proposed site  is more or less rem ote  from railw ay lines, d e lib era te  decisions on 
trunk  rou tes  would be required , w hether road or ra il-based  access system s w ere being 
considered. H owever, a road-based access system  would have to connect w ith the 
Sydney M etropolitan  Railways to  assist d istribu tion  of a irpo rt g enera ted  trav e l 
throughout much of the region; o therw ise i t  would have to  reproduce a sim ilar 
geographical com plexity  in order to provide e ffec tiv e  access by public tran sp o rt to  the 
a irp o rt.

The Sydney M etropolitan  Railw ays already play a sign ificant role in trav e l by public 
tran sp o rt a t a regional level, and are capable of absorbing the ex tra  ra il trav e l genera ted  
by a  second Sydney a irport. Two ra il options are apparent:

. a trunk  rou te  via Wilton Loop and Maldon Junction , in common w ith the Maldon— 
D om barton e lec trif ied  freigh t railw ay cu rren tly  being construc ted , thence via the 
Main Southern Line to G lenfield, the E ast Hills Line and the  Illaw arra  Line to 
Sydney.

. a trunk ro u te  via a new railw ay line from the  airport through Appin to M enangle 
P ark  and thence via the main Southern Line to  G lenfield, the  E ast H ills Line and the 
Illaw arra  line to Sydney; this line could be developed for suburban as well as a irport 
serv ices.

Possib le ra il flows for each of the two a lte rn a tiv es  are sum m arized in Tables 15.4.6 and 
15.4.7. The peak hour flows assum e th a t:

. th e  peak hour for air trave lle rs  coincides w ith th a t of o ther trave lle rs;

. 10% of the  daily flow occurs in the peak hour and this divides evenly by direction ;

. 70% of trav e l by em ployees in one d irec tion  occurs during the sam e peak hour as for
air trav e lle rs  and in the  sam e d irection .

The flows shown in these  tab les are sim ilar for both  rou te  options. Irrespective  of the 
ro u te  option adopted, a range of possible ra il operations was considered for a serv ice 
betw een  the city  and the a irp o rt. The range included:

. an extension of an ad jacen t suburban serv ice running to  C en tra l S ta tion  and the c ity  
railw ay;

. an additional in terurban  serv ice in teg ra ted  w ith the existing C en tra l C oast and 
M ountains in terurban  serv ices and running to  Sydney Term inal;

. a sep ara te  (i.e. w ith ded icated  trains) in teru rban -sty le  serv ice running to  C en tra l 
S tation  and the c ity  railw ay;

. a sep ara te  (i.e. w ith  ded icated  trains) in teru rban -sty le  serv ice running to  Sydney 
Term inal.
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Table 15.4.6 Estim ated rail passengers for Wilton via Douglas Park, by category of 
traveller and period

Period C atego ry  of 
trav e lle rs Low -rail case H igh-rail case

Busy day Air trave lle rs 11,800 15,600
O thers 1,200 1,600
Em ployees* 2,000 (4 ,000) 2,000 (4 ,000)

T o tal 15,000 (17,000) 19,200 (21,200)

P eak  hour Air trav e lle rs 590 780
O thers 60 80
Em ployees* 700 (1 ,400) 700 (1 ,400)

T otal 1,350 (2 ,050) 1,560 (2 ,260)

* Assuming a minimum of 10% (the f irs t figure) and a maximum of 20% (the figure
shown in brackets) of all a irpo rt and a irp o rt-asso c ia ted  em ployees trav e l by ra il.

Table 15.4.7 Estim ated rail passengers for Wilton via Appin, by category of traveller  
and period

P eriod C ategory  of 
trav e lle rs Low -rail case H igh-rail case

Busy day Air trav e lle rs 12,000 15,800
O thers 1,200 1,600
Em ployees* 2,000 (4 ,000) 2,000 (4 ,000)

T otal 15,200 (17,200) 19,400 (21,400)

P eak  hour Air trav e lle rs 600 790
O thers 60 80
Em ployees* 700 (1 ,400) 700 (1 ,400)

T otal 1,360 (2 ,060) 1,570 (2 ,270)

Assuming a minimum of 10% (the f irs t figure) and a maximum of 20% (the figure 
shown in brackets) of all a irpo rt and a irp o rt-asso c ia ted  em ployees trav e l by ra il.

This la st — a sep a ra te  in te ru rban -sty le  serv ice running to  Sydney T erm inal — was 
considered the  m ost appropria te  for an a irpo rt express ra il serv ice because of the  need 
for an iden tifiab le  and reliab le  serv ice , able to accom m odate the  lengthy stops a t 
s ta tio n s  th a t would be necessary  for luggage handling. In teru rb an -sty le  tra in s  (such as 
the  a ir-cond itioned  double-deck tra in s  to  the C en tra l C oast and the  Blue M ountains) 
would o ffe r a sa tis fac to ry  level of com fo rt to  induce air passengers to  use an a irpo rt 
express serv ice . They would also o ffe r good po in t-to -po in t trav e l tim es for the 
lim ited -s to p  serv ices necessary  to  cu t to  a  minimum the  ra il access tim e betw een  the 
c ity  and the  a irp o rt. These serv ices would make a sm all num ber of in te rm ed ia te  stops 
(say, th ree  or four), thus allowing e ffic ien t d istribu tion  of air passengers to  a reas  o th e r 
than  th e  c ity  by connecting w ith suburban serv ices. It is expected  th a t w ith some 
operational m odifications Sydney T erm inal s ta tio n  would not only be capable of handling 
th e  a irpo rt express serv ices, which would requ ire  the equivalent of two track s, bu t could
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Figure 15.4.7 
FLOWS OF AIR 
PASSENGERS BY 
RAIL FROM WILTON 
DOUGLAS PARK 
OPTION, FUTURE 
RAIL SYSTEM
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also be developed to handle tran sfe rs  to suburban tra ins, and to  road transpo rt links such 
as buses, coaches, tax is, and p riva te  vehicles.

Because an a irpo rt express serv ice would be carrying a com bination of a ir trav e lle rs , 
a irpo rt em ployees and o thers  to  even tual destinations throughout the  Sydney Region, it 
would be d istribu ting  passengers into the Sydney M etropolitan  Railw ays a t se lec ted  
points along its  ro u te . From those points, trav e lle rs  would take  regu lar suburban and 
in teru rban  serv ices to com plete  the ir journeys. F igure 15.4.7 shows the  d istribu tion  of 
air trav e lle rs  from the  a irpo rt express rou te  via Douglas Park , and Figure 15.4.8 shows 
th e  corresponding d istribu tion  of a ir trav e lle rs  from the ra il rou te  via Appin.

15.4.6 Consequent changes to the transport system

This section  sum m arizes the  changes to  the transpo rt system  th a t m ight be necessary  to 
c a te r  for th e  maximum additional trav e l th a t could be genera ted  by an operational 
a irp o rt. The cost of these  changes is also estim ated .

Changes to the road network

A t or before the  s ta r t  of a irpo rt construction , it would be necessary  to re lo ca te  
Mount K eira  Road eastw ards from its  p resen t rou te  across the  proposed site , and to 
con stru c t the  access roads connecting the  s ite  to  the road netw ork. The tim ing of the 
re loca tion  of Mount K eira  Road could be determ ined  by general tra f f ic  grow th and could 
occur well before the com m encem ent of a irpo rt construction . Possible rou tes  for the 
re locations and access roads are shown on the  m aster plan discussed in C hap ter 13.
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Progressive changes to  the  surrounding road netw ork would take  p lace in response to  
dem and genera ted  by population grow th and grow th in air tra ff ic . The netw ork  changes 
th a t would be necessary  to  accom m odate the  w orst case, w ith 13 m illion air passengers, 
have already  been discussed (Section 15.4.5). It should be noted th a t the South W estern 
F reew ay provides a good connection from  Wilton to  K ingsford-Sm ith A irport for the 
sm all p roportion  of passengers (1% or 300-400 per day) th a t m ight need to tran sfe r 
betw een  the  tw o a irp o rts . It is assum ed th a t a coach serv ice would be provided for 
th ese  passengers.

The cost of these changes to the  road netw ork have been estim a ted  using unit costs 
provided by the  D epartm en t of Main Roads (Table 15.4.8). C osts vary g rea tly  depending 
upon w hether the  roads are lo ca ted  in non-urban, ou ter or inner urban locations. The 
W ilton a irpo rt s ite  b enefits  from the  fac t th a t many of its  requ irem en ts  for roadw ork are 
lo ca ted  in non-urban areas. Applying the unit costs to the works described  above gives 
an e s tim a te  of the  cap ita l cost of road works of about $154 m illion if ra il access is 
availab le  and about $237 m illion if i t  is not.

Changes to the rail system

In addition to  the physical connection of the s ite  to the Sydney M etropo litan  Railw ays 
n e tw ork , a num ber of o th e r m easures would have to  be taken  to  fit an a irp o rt express 
serv ice  in to  the  expected  p a tte rn  of suburban and in terurban  ra il se rv ices ex isting  a t 
th a t tim e. H ow ever, tran sfe rrin g  passenger flows a t various points in the  ra il netw ork  
would not w arran t any special addition to non-airport serv ices. B asically , th is is because 
air trav e lle rs  and o thers  would be m ore or less evenly d istribu ted  throughout th e  day so
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th a t the sm all hourly flows th a t they would gen era te  could be accom m odated ju st as 
easily  on peak or counter-peak  suburban or in teru rban  tra ins. During the peak hour, 
flows of a irport and a irpo rt-assoc ia ted  em ployees would be of a sim ilar m agnitude to  the 
flows of air trav e lle rs  and o thers (Table 15.4.6 and 15.4.7), but they  would m ost likely 
disperse fairly  quickly once the airpo rt express services reached  m ajor s ta tions on the 
Main Southern Line. Also, the em ployee flows would most likely be running counter to 
Sydney, Liverpool and Cam pbelltow n, e tc . peak com m uter flows and so would be easily 
absorbed into re levan t suburban or in teru rban  services.

Table 15.4.8 Road construction unit costs*

C ross-section
T otal co st/k ilo m etre  ($m)**

Inner urban O uter urban N on-urban

Six-lane freew ay 17.50 12.25 7 .10
Four-lane freew ay 12.50 8.75 5.10
Six-lane divided road 10.00 7.00 4 .0 5
Four-lane divided road 7.50 5.25 3 .05
Four-lane road 6 .30 4 .40 2.55
Tw o-lane road 3 .80 2 .65 1.50

* C osts are for constructing  new roads. U pgrading costs are equal to  the d ifference 
betw een costs for the  existing and fu tu re cross-section .

** C osts are derived from unit costs supplied by the D epartm en t of Main Roads and are 
expressed in 1984 dollars.

The in fra s tru c tu ra l changes required  for a rou te  via Douglas Park  would include:

. provision for an airpo rt express te rm inal com plex a t Sydney Term inal sta tion ;

. provision of two additional e lec trif ied  tracks on the  Illaw arra  Line betw een
Erskineville and Sydenham over a d istance of 3 km;

. provision of two additional e lec trif ied  tracks  on the  East Hills Line betw een Tem pe 
and Kingsgrove (6 km) w ith a su itable junction  w ith the  Illaw arra  Line betw een the 
Meeks Road and Wolli C reek  junctions;

. duplication of the Maldon—D om barton single trac k  e lec trif ied  fre igh t line from 
Maldon Junction  to  Wilton Loop for 8 km;

. construction  of a 4 km double track  e lec trif ied  spur to the  airport plus the provision 
of a two trac k  term inus.

The Main Southern Line would already be e lec trif ied  from G lenlee to  Maldon Junction , so
th a t probably no special m easures for a irport express tra ins would be needed.

For the  Wilton via Appin ro u te  these  in fra s tru c tu ra l changes would com prise:

. provision for an a irpo rt express te rm inal com plex a t Sydney T erm inal sta tion ;

. provision of two additional e lec trif ied  track s  on the  Illaw arra  Line betw een
Erskineville and Sydenham over a d istance of 3 km;

. provision of two additional e lec trif ied  track s  on the  E ast Hills Line betw een Tem pe 
and Kingsgrove (6 km) with a su itab le  junction  w ith the  Illaw arra  Line betw een the 
Meeks Road and Wolli C reek  junctions;
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. construction  of a 30 km double trac k  e lec tr if ied  railw ay, possibly to  be jo in tly  used 
by suburban tra in s south of C am pbelltow n and airpo rt express tra in s, with provision 
for nine or ten  suburban sta tions , one in te rm ed ia te  term inus for suburban tra in s  and 
a jo in t th ree -ro ad  term inus a t the  a irpo rt.

The level of serv ice for a irpo rt express tra in s in e ith e r d irec tion  was assum ed to be as 
follows:

. four tra in s  per hour for two peak hours in the  morning and two in the  evening;

. two tra in s  per hour for the  balance of fou rteen  hours of a working railw ay day (say, 
0600-2400 hours).

It is e s tim ated  th a t eleven four-car in teru rb an -sty le  tra in s  (including one spare) would be 
requ ired  for th e  level of tra f f ic  p red ic ted  under th e  h igh-rail case on e ith e r rou te .

The id en tif ica tio n  of ra il in fra s tru c tu re  requ irem en ts  a ttr ib u ta b le  to  the  a irpo rt has been 
based p artly  on th e  assum ed natu re  of the  a irpo rt express serv ice and on the  assum ptions 
concerning fu tu re  spare capacity  in the netw ork. T here may be o the r, as yet 
un identified , calls on c ritic a l ra il capacity  th a t may a ffe c t requ irem en ts  for additional 
in fra s tru c tu re  but unless th a t is the case, the in fra s tru c tu re  requ irem en ts  are fairly  
insensitive to th e  level of fo recast air trav e lle r, o ther trav e lle r and em ployee flows by 
rail. If trav e l w ere, say, 30% less than the  level an tic ip a ted , the  sam e sized tra in s  would 
s till be needed, but if i t  w ere 30% m ore, then  six -car tra in s would be required . 
N otw ithstanding  the  levels of rail trav e l es tim ated  (which lie in the  range of ra il 
passenger flows encountered  a t m ajor overseas a irpo rts  served by rail), provision of a ra il 
link would be a m ore m ajor policy issue than provision of the  necessary  highway 
in fra s tru c tu re .

Costs o f rail infrastructure requirements
The costs of the  ra il in fra s tru c tu re  requ irem en ts w ere e s tim ated , including any changes 
to  the  estab lished  railw ay netw ork, using a tab le  of unit costs derived from d a ta  on 
cu rren t construction  costs supplied by the S ta te  R ail A uthority  for two cu rren t railw ay 
construction  p ro jec ts  (the E ast H ills—G lenfield R ailw ay and the  Maldon—D om barton 
Railw ay).

The resu lting  schedule of in fra s tru c tu re  and ro lling-stock  costs for both  a lte rn a tiv es  is 
shown in Table 15.4.9. On the  basis of the assum ptions made about ra il capacity , to ta l 
costs of in fra s tru c tu re  and ro lling-stock  for the  Douglas Park  ro u te  would be about 
$85 million or about $144 million, depending on w hether or not the costs of the  additional 
track s  betw een Tem pe and Kingsgrove and betw een Erskineville and Sydenham (which 
would be used by o ther serv ices also) are  included. For th e  Appin rou te , to ta l 
in fra s tru c tu re  and ro lling-stock  costs would be about $54 million, about $113 m illion, or 
about $237 million, depending on the inclusion of the  cost of fac ilitie s  also used by o th e r 
serv ices.

Appraisal of rail access options

C apita l costs are only one of several fac to rs  th a t m ight de term ine  the choice betw een 
ra il access options. The a lte rn a tiv e  rou tes for the  proposed Wilton a irp o rt s ite  would 
a f fe c t the  suburban developm ent of the M acarthur area . The rou te  via Douglas Park  
would pass sk irt developm ent and would only function as a through rou te  to the  a irp o rt. 
The rou te  via Appin, roughly 5 km sho rter, could form an in teg ra l p a rt of a new 
suburban ra il rou te  south of C am pbelltow n through the developing South M acarthur area . 
If this w ere so it would form  a m ajor m eans of access for a irpo rt em ployees in one 
d irec tion  and a m ajor m eans of access for journey-to -w ork  m ovem ents from  M acarthur 
to  points as far north  as Sydney and P a rra m a tta  c ity  cen tres . On the  basis of tr ia l 
es tim a tes  for p o ten tia l suburban rail patronage p repared  by the S ta te  T ransport Study 
Group for the Sydney Urban Expansion studies it could carry  41,000-47,000 a irpo rt and 
o ther passengers per day.
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Table 15.4.9 Schedule of infrastructure and rolling-stock costs for the alternative 
routes to Wilton

C osts (Smillion) by route

Via Douglas Park Via Appin

C ost item
Join t airport and 
freigh t line, and 

excluding 
shared facilities*

Join t with 
freight line; 

otherw ise 
wholly 

a ttrib u tab le  
to airport

Excluding new 
suburban line 

and other 
shared facilities*

excluding new 
suburban line 
but otherw ise 

wholly 
a ttrib u tab le  

to airport

Wholly 
a ttrib u tab le  

to airport

A irport term inus 2 2 2 2 2

Spur to Wilton Loop 9 9 - - -

Additional track , Maldon Junction— 
Wilton Loop 22 22 - - -

New line, M acarthur—Appin—airport - - - - 124

A dditional two tracks, Tem pe— 
Kingsgrove - 46 - 46 46

Additional two tracks, E rskineville— 
Sydenham - 13 - 13 13

Sydney Term inal sta tio n 4 4 4 4 4

T otal in fras tru c tu re 37 96 6 65 189

R olling-stock (11 trains) 48 48 48 48 48

T ota l ra il requirem ents 85 144 54 113 237

* T hat is, fac ilities shared with o ther passenger tra ffic .

O ther fac to rs  re levan t to  the  appraisal of the rail options are operating  costs 
(rep resen ted  largely  by tra in  hours per day, and carriage  k ilom etres per day), trave l 
tim e, and num bers of air passengers likely to  be a t tra c te d . Table 15.4.10 is an overall 
com parison of the  two options. On all c r ite r ia  except the im portan t a ttr ib u ta b le  cap ita l 
cost item , Appin is the superior option. H owever, as the cap ita l costs are sensitive to 
fu tu re  capacity  being availab le, and as the d ifferences on some item s are  no t su ffic ien tly  
sign ifican t to  ensure th a t the re la tiv e  m erits  of the two rou tes m ight no t be reversed  in 
th e  fu tu re , th e re  is an argum ent for keeping both options open.

Table 15.4.10 Comparison of the rail options for Wilton

Item Via Douglas P ark Via Appin

Minimum a ttr ib u tab le  cap ita l costs, $m 85 $m 54
Maximum a ttr ib u tab le  cap ita l costs, $m 144 $m 237
T rain  hours per day 105.6 99.7
C arriage  km (thousands per day) 28 .5 26.8
Air passenger ra il trips (thousands per day) 15.6 15.8
Air passenger ra il hours (thousands per day) 22.9 22.1
A verage en d -to -e n d  duration  of trip  (hours) 1.5 1.4
A verage end-to  end leng th  of trip  (km) 85.1 80.1
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N ecessity  o f rail access

While the provision of adequate  road access arrangem ents is essen tia l to  the  operation  of 
an a irp o rt, th is is not necessarily  the case with ra il access; many in te rn a tio n a l a irpo rts , 
including all those in A ustralia , are  w ithout d irec t ra il access. A decision to  provide ra il 
access would need to  take  account not only of the a irp o rt-re la ted  access issues discussed 
here  but also of operational considerations re la tin g  to  the  ra il system  as a whole. A 
decision could be many years off.

15.4.7 Comparative travel tim es to the airport

With or w ithout ra il access, the  adequacy of ground access arrangem ents discussed above 
depends p rim arily , though not exclusively, on trav e l tim es betw een  the a irpo rt and 
passengers ' groundside origins or destinations. F igure 15.4.9 shows isochrone diagram s 
for peak  hour trav e l to  and from the airpo rt by road and ra il. These trav e l tim es are  for 
end-to -end  duration  of the trip  ('door to  door'), and enable an assessm ent of the 
com parative  accessib ility  of d iffe ren t p a rts  of th e  Sydney Region by road and rail from 
the a irp o rt. On the basis of the assum ed d istribu tion  of a ir passengers' groundside origins 
and destinations, overall average trav e l tim es in peak hours (end-to-end trip  duration) for 
a ir passengers would be as follows:

. by road — 102 m inutes 

. by ra il via Douglas P ark  — 88 m inutes 

. by ra il via Appin — 84 m inutes.

O verall, and on the basis of the  assum ed d istribu tion  of a ir passengers' groundside origins 
and destinations, a  conventional ra il link could provide access tim es com parable to  those 
achievable by road . H ow ever, as the com parative ra il and road trav e l tim es vary from 
area  to  a rea , so would th e  overall average trav e l tim es for all passengers vary according 
to  any d iffe ren ces  in the  fu tu re  d istribu tion  of groundside origins and destinations from 
th a t assum ed above.

C oncentrated distribution
With a  m ore co n cen tra ted  d istribu tion , w ith m ore groundside trips beginning or ending in 
the  c ity  cen tre , ra il would be sign ifican tly  fa s te r  than  road for the m ajority  of 
trav e lle rs . This is evident from  a consideration of the trav e l tim es betw een  c ity  and 
a irp o rt, which would be as follows:

. by road — 104 m inutes 

. by ra il via Douglas P ark  — 77 m inutes 

. by ra il via Appin — 72 m inutes.

A m ore co n cen tra ted  d istribu tion  of groundside origins and destinations would m ost 
likely arise if a higher proportion of a ir passengers w ere v isitors than  the p resen t 59%. 
V isitors (other than those visiting friends and rela tives) would also be m ore dependent on 
public tran sp o rt, and ra il patronage by a ir passengers would be higher for this reason.

Dispersed distribution
On the  o ther hand, a more dispersed d istribu tion  of groundside origins and d istribu tions 
m ight w ell arise  if a higher proportion of a ir trav e lle rs  using the  a irpo rt w ere Sydney 
residen ts  them a t p resen t. In this situa tion , overall average trav e l tim es by road would 
be less than  by ra il, and ra il patronage by air trav e lle rs  would overall be less.

High speed ground transport
Several high speed system s have been suggested for access to a second Sydney a irp o rt. 
These include:

. high speed roads 

. X PT -type tra in  serv ices
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. a T rans-rap id  M aglev System

. the  high speed railw ay schem e recen tly  put forw ard by CSIRO.

While the analysis of a irpo rt access in th is D raft E nvironm ental Im pact S ta tem en t has 
assum ed conventional tran sp o rt system s, the  conclusions are not likely to  be sign ifican tly  
a ffe c te d  by the possible in troduction  of high speed road or rail system s. The reasons are  
as follows:

. even when fully developed, a second Sydney airpo rt would not by itse lf  g en era te  
su ffic ien t groundside tra f f ic  to  ju s tify  heavy cap ita l investm ent in a high speed rail 
or road rou te;

. even if a high speed ra il or road rou te  could be ju stified  on wider econom ic grounds 
it would only benefit a proportion of air trav e lle rs  according to th e  location  of th e ir  
groundside origins or destinations (for exam ple, if a high speed rail serv ice m ade no 
stops betw een the  c ity  cen tre  and the a irp o rt, only about tw o-th irds of those air 
trav e lle rs  using th e  serv ice would have significantly  fa s te r  trav e l tim es);

. com parative  trav e l tim e is only one of a num ber of fac to rs  a ffec tin g  an air 
trav e lle r 's  choice betw een ra il and road access m odes, o ther fac to rs  being w hether 
or not the  trav e lle r is being m et, w hether he or she has a vehicle in Sydney, is 
travelling  alone or accom panied, can afford  a tax i, has a lo t of baggage, and w hat 
his or her a ttitu d e s  are to public tran sp o rt. If feasib le, high speed road and ra il 
access system s would certa in ly  save tim e for many air trav e lle rs .

H ow ever, tak ing  the  d istribu tion  of groundside origins and destinations into account, the 
im provem ent in th e  overall average ground trav e l tim e of a ir passengers would be 
perhaps several m inutes, and a t a substan tial cost, which would be borne in p a rt by the  
air trav e lle r.

15.5 INFRASTRUCTURE AND ENERGY CONSUMPTION

This sec tion  gives an account of existing in fras tru c tu re  th a t would be a ffe c te d  by 
se lec tio n  of the  W ilton site  for a irpo rt developm ent, and describes in general te rm s the 
in fra s tru c tu re  and energy resources th a t would be needed to  support a second a irp o rt. 
The assessm ent of e ffe c ts  associated  w ith specific  in fra s tru c tu re  proposals would requ ire  
fu rth e r investigation  once the sites or rou tes for these  fac ilitie s  w ere determ ined

Inform ation  for th is section  has been obtained from the E lec tr ic ity  Com m ission of New 
South Wades, the  A ustralian  Gas Light Com pany, the  M etropolitan  W ater Sew erage and 
D rainage Boau-d, Telecom  A ustralia , the  Metropolitan! W aste D isposal A uthority  and the 
D epartm en t of Minerad R esources. The D epartm en t of A viation, and com m ercial 
suppliers of e le c tr ic ity , gas and o ther serv ices have provided in form ation  on energy amd 
fuel consum ption a t K ingsford-Sm ith A irport, as a guide to  requ irem en ts  a t a second 
m ajor a irp o rt.

F igure 15.5.1 shows the location  of various in fra s tru c tu re  serv ices in re la tion  to  the 
proposed s ite .

15.5.1 E lectricity

Existing service

A t p resen t several e le c tr ic ity  supply lines trav e rse  p arts  of the proposed s ite . The m ajor 
one is th e  Sydney W est—Avon 330 kV tramsmission line which crosses a 2 km sec tion  of 
th e  s ite  adong a no rth /sou th  ridge betw een C ascade C reek  amd Wallamdoola C reek . This 
is a  m ajor link in the  E lec tr ic ity  Comm ission's in terconnected  high voltage system ,
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tran sm ittin g  bulk energy to  the  south and south-w est regions of th e  S ta te . The o th e r is a 
low vo ltage power line traversing  the n o rth -ea ste rn  section  of the  s ite  for a d is tance  of 
about 2.5 km.

Proposed service

If a second a irpo rt w ere to  be lo ca ted  on the s ite , both these  lines would need to  be 
re lo ca ted . The m ajor line could be moved to the  east of the  rav ine form ed by 
W allandoola C reek . The D epartm en t of A viation would advise the  E le c tr ic ity  
Com m ission as soon as a decision on a second Sydney airpo rt s ite  had been m ade so th a t, 
if Wilton w ere se lec ted , planning and design of the  re lo ca ted  rou te  could begin as early  
as possible, and so avoid unnecessarily  disrupting bulk power supplies to  the south and 
south-w est of the  S ta te .

The low voltage power line could be re lo ca ted  w ithin the serv ice  easem ent th a t would 
run para lle l to  the  proposed new rou te  of th e  Mount K eira Road. P a r t of th e  line m ight 
have to  be p laced  underground to keep it below the  operational c lea ran ce  levels required  
in the  v ic in ity  of th e  runw ay approach paths.

The disconnection and rem oval of existing dom estic and industria l supply lines w ithin the 
s ite  would not be expected  to  cause any m ajor disruption to  pow er supplies and would be 
undertaken  in conjunction w ith the  re location  of the p resen t land owners.

The E lec tr ic ity  Comm ission is investigating  th e  possibility  of rep lacing  a num ber of 
low er cap ac ity  lines to  th e  south and south-w est of the S ta te  w ith a 500 kV transm ission 
line linking its  Kemps C reek  substation  with a proposed 500 kV substation  in the 
Goulburn—M arulan—Burraby area . The proposed location  of this line is unlikely to  be 
a ffe c te d  by the operation  of an a irpo rt a t Wilton, although deta iled  design work would be 
necessary  to  confirm  th a t the  final alignm ent and height of the  tow ers w ere com patib le.

The E lec tr ic ity  Comm ission o ften  equips its  pow er lines for tran sm ittin g  contro l signals 
and associa ted  conversation, and this could a ffe c t the  operation  of som e navigational 
aids proposed for the  a irp o rt. The final positioning of the  re lo c a ted  transm ission lines 
and of the  navigational aids would th e re fo re  need to  be considered jo in tly , in order to 
avoid such po ten tia l conflic t.

15.5.2 Gas

At p resen t a 4 km section  of the A ustralian  Gas Light Com pany's n a tu ra l gas supply line 
passing betw een  Wilton and Wollongong trav e rses  the  proposed s ite , and would need to  be 
re lo c a ted  w ithin the  serv ice  easem ent beside the  re rou ted  Mount K eira Road. This work 
would be phased in w ith a irpo rt construction  so th a t gas serv ices w ere not unnecessarily  
disrupted.

15.5.3 Water supply

The proposed s ite  is in an a rea  not p resen tly  served by a re tic u la te d  w ate r supply nor 
scheduled to  rece ive  one in the  near fu tu re . The provision of a w ate r supply for a fu tu re  
a irpo rt and ad jacen t developm ent would th e re fo re  requ ire  the  construction  of a new 
system  consisting of a w ater tre a tm e n t p lan t, pumping s ta tio n  and w ate r mains. The 
source of supply would be the  C a ta ra c t R iver a t Broughtons Pass. The possible maximum 
w ater requ irem en ts for a second airpo rt hservoirs w ith Sydney's w ate r supply system . 
Thave been assessed by assuming th a t developm ent a t the  s ite  would be sim ilar to  th a t a t 
K ingsford-Sm ith A irport, except th a t fac ilitie s  for m ajor a irc ra f t m ain tenance and 
la rge -sca le  ca tering  are  not likely to  be provided there . R equirem ents for to u ris t, 
tran sp o rt, w arehouse and light industria l developm ents ad jacen t to  the  a irpo rt have been 
assessed as equivalent to  those for a population of 10,000 people.
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On th is basis, the  airpo rt would use an average of 3.8 ML of w ater per day, w ith a 
maximum consum ption of 9 M L/d and a maximum peak-hour consum ption of 0.75 ML; the 
ad jacen t developm ent would requ ire  an average of 6 ML/d, w ith a maximum consum ption 
of 11 ML/d and a maximum peak-hour consum ption of 0.83 ML. Special s to rag e  on the 
proposed site  would be se t aside for w ater th a t m ight be needed for fighting fires.

F ac ilitie s  needed to serve a fu tu re  airpo rt and ad jacen t developm ent would include:

. a pumping s ta tio n  a t river level a t Broughtons Pass;

. a w ater tre a tm e n t p lant and pumping s ta tio n  on a s ite  above the river;

. a reservo ir on high land close to the  airpo rt site ;

. rising mains betw een the pumping sta tions, w ater tre a tm e n t p lant and reservo ir.

The a irpo rt supply would be taken  off by a connection to the  rising main w here it passed 
th e  s ite .

The rising main would be construc ted  for m ost of its  length  w ithin cleared  land. 
H owever, p a rt of the rou te  would ascend the steep  slope on the side of th e  C a ta ra c t 
R iver a t Broughtons Pass w here th e re  is the po ten tia l to  cause long-term  scarring  up to  
10 m wide along th is section  of pipeline; re -es tab lish m en t of vegeta tion  in this a rea  
would th e re fo re  be necessary  to p reven t erosion.

A nother p a rt of the  rou te  would be through wooded te rra in  w here construction  would 
cause sh o rt-te rm  d isturbance. A serv ice road would be constructed  alongside the  rising 
main for access to the  w ater tre a tm e n t works, pumping s ta tions and reservo ir.

The M etropolitan  W ater Sew erage and D rainage Board has ind icated  th a t it would need 
to  be provided w ith the  financial or m a teria l resources to  design and co nstruc t these  
fac ilitie s , because its  own resources are fully com m itted  in servicing areas to be 
re leased  under th e  New South Wales G overnm ent's Urban D evelopm ent Program . As 
soon as a decision had been made on construction  of a second a irpo rt, arrangem ents 
would th e re fo re  need to  be agreed  on betw een th e  Com m onw ealth and th e  S ta te , to 
enable adequate  and tim ely  provision of such services.

15.5.4 Sewerage

No sew erage fac ilitie s  are  loca ted  w ithin the  M etropolitan  C atchm en t a rea  of the 
proposed site . The only freehold  p roperty  on the  s ite  is not connected to a re ticu la ted  
sew erage system  but uses on-site  land disposal m ethods to  tr e a t  household effluen ts.

As th e re  are  cu rren tly  no sew age tre a tm e n t schem es in th e  v icin ity  of the  s ite  and none 
is scheduled under short to m edium -term  urban developm ent proposals, a new sew erage 
fac ility  would be needed. A site  for this fac ility  m ight have to  be se lec ted  a t some 
d istance from  the a irpo rt if it w ere to serve both the  a irpo rt and the surrounding 
developm ent.

The p lant would have to  be construc ted  in stages, and the  size of each s tag e  and of the 
to ta l p lant would depend on the  ra te  of a irpo rt developm ent and of the  surrounding areas 
th a t m ight be served by th e  sam e plan t. N either of these fac to rs  can yet be assessed, 
nor is it possible a t this tim e to e s tim ate  e ffluen t quan tities . H owever, if it w ere 
u ltim a te ly  sized for the  maximum capacity  of the airpo rt (the w orst case), and for the 
developm ent in surrounding areas, then  the  equivalent population capacity  of the  p lant 
would be 30,000, including 10,000 equivalent population for developm ent in areas 
surrounding the  airpo rt.
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While th e re  is no defin ite  proposal a t this s tage , it is assum ed th a t tre a te d  e ffluen t 
would be discharged into Allens C reek. An a lte rn a tiv e  or supplem entory  m ethod of 
disposing of tre a te d  e fflu en t would be to  use it as needed for irriga tion  purposes ra th e r  
than discharging all of it in to  the river system . This m ethod would also be considered, 
p a rticu la rly  if the w ate r pollution contro l p lant w ere loca ted  w ithin the a irp o rt s ite  and 
served  only the  airpo rt developm ent.

15.5.5 Telecommunications 

Existing service

Existing serv ices traversing  the  s ite  would be d isconnected and rem oved.

Proposed facilities

If an a irpo rt w ere construc ted  on the proposed site , more te lecom m unications fac ilitie s  
would be needed in the  a rea  to deal w ith the  increased  am ount of te lecom m unications 
tra f f ic  and ensure th a t it did not disrupt existing serv ices. H owever, because of the 
rapid changes being m ade in te lecom m unications technology, l i t t le  is known about the  
type of fac ilitie s  th a t would suit a fu tu re  a irpo rt. T here is some specula tion  th a t cable 
easem en ts would not be required , as com m unication dishes and sa te lli te s  would be used 
instead . H owever, if such easem ents w ere required , it is expected  th a t they would be 
incorpora ted  w ithin existing road corridors.

15.5.6 Waste disposal 

Existing infrastructure

T here is a 6 m wide easem ent, reg is te red  under a Mining Purpose L ease MPL 205, 
traversing  the proposed site . It carries  a w ate r pipe used to tran sfe r  w astew ate r from 
the  C ordeaux mine p it- to p  fac ilitie s , loca ted  some 6 km to the sou th -east of the 
proposed s ite  and w ithin th e  M etropolitan  C atchm en t, to  an a rea  of about 35.5 ha outside 
the ca tchm en t and ad jacen t to the n o rth -w estern  boundary of the  proposed site , where 
the w astew ate r is disposed of by spray irrigation .

This pipeline would have to  be re lo ca ted , as would the p resen t disposal s ite , as th e  la t te r  
would be a ffe c te d  by th e  proposals for an access road. The pipeline could be placed 
w ithin the serv ice easem ent th a t would para lle l the  re lo ca ted  Mount K eira Road and a 
s ite  fu rth e r along this road would need to  be p repared  to  dispose of the w astew ate r from 
the  mine.

Proposed facilities

The second airpo rt a t maximum developm ent would gen era te  about 16,000 m* of solid 
w aste w eekly, which would be disposed of in regional sites opera ted  by th e  M etropolitan  
W aste D isposal A uthority .

15.5.7 Energy consumption

The energy requ irem en ts of a second airpo rt cannot be accu ra te ly  e s tim a ted  a t this 
s tage , but it is possible to  provide some indication based on past and p resen t consum ption 
of e le c tr ic ity , liquid fuel and gas a t K ingsford-Sm ith A irport (Table 15.5.1).

As the  proposed site  is close to e le c tr ic ity  and gas serv ices, no m ajor extensions to the  
existing in fra s tru c tu re  would be required . D iesel and pe tro l could be tran sp o rted  by road 
from  e ith e r Sydney or Wollongong or by the  proposed ra il link from Sydney to  d is tribu tion  
fac ilitie s  a t the  s ite . The tran p o rt of fuels to the  s ite  by road or ra il would com ply w ith 
the  provisions of th e  D angerous Goods A ct, 1975, and these should p referab ly  com e from 
Sydney to avoid transporting  large quan tities  of fuel through the M etropolitan  
C atchm en t.
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Table 15.5.1 Energy and fuel consumption at Kingsford-Smith Airport

Consumption

Com ponent Dom estic In ternational D epartm ent 
of Aviation

M aintenance 
and cargo 
facilities

M iscellaneous Totcil

E lec tric ity  (kW.h) 
July 1983-July 1984

13,690,393
262,307* 5 ,725,017 21,133,785 42,950 ,142 596,043 84,357,687

G as** (MJ)
D ec. 1983-Dec. 1984 14,800,000 n.a. 49 ,348,000 n.a. n.a. 64 ,148,000

Aviation fuel (L) 
Jan . 1984-Jan. 1985 192,733,802+ 560,681,399 n.a. n.a. n.a. 753,415,201

Vehicles 
D iesel fuel (L)
Jan . 1984-Jan. 1985 253,217 500,000 105,558 n.a. n.a. 858,775

P e tro l (L)
Jan . 1984-Jan. 1985 972,497 752,000 201,358 n.a. n .a. 1 ,925,855

* Separate  consum ption for general aviation.
** Does not include 186,790,000 MJ consumed by Q antas Cookhouse. 
+ Includes fuel for general aviation, 
n .a. Not applicable.

15.6 LANDSCAPE AND VISUAL QUALITY

This section  discusses the  resu lts  of the assessm ent made of the  landscape ch a ra c te r  and 
re la tiv e  visual quality  of the proposed site . The m ethod of assessm ent is based on th a t 
developed by th e  U nited  S ta te s  D epartm en t of A gricu lture 's F o rest Service (1974) and 
m odified by the  D epartm en t of Environm ent and Planning (1981). It involves the 
iden tifica tion  of topographic units w ithin the proposed site  (as the  de term inan ts  of 
landscape ch arac te r) , and the evaluation of th e ir re la tiv e  visual qualities based on 
generally  accep ted  com m unity visual p re ferences or responses. H ow ever, it  is 
recognized  th a t individual response to  the visual quality  of a landscape is sub jective and, 
in some instances, m ight d iffe r from th is generalized  assessm ent.

The landscape ch a ra c te r  of a s ite  can be described in te rm s of the landform  
(terra in /topography), land cover (vegetation type and land use), and w ater form 
(drainage). In expansive landscapes, particu la r landscape zones can also be iden tified , 
such as a coast zone, m ountain region or p la teau . The visual quality  of these  landscape 
fe a tu re s  when com pared w ith the surrounding region can be ca tego rized  as follows:

. d is tinc tive  (unusual and superior);

. com mon (ordinary and widespread);

. m inim al (inferior).

15.6.1 Landscape features

The proposed site  is contained within a single landscape zone, although it  com prises a 
num ber of d iffe ren t landform s: the  m ost predom inant and com mon of these  are the
p la teau  and slope fea tu res , which cover about 70% of the s ite . Eucalypt vegeta tion  
covers over 90% of the s ite . Previous European occupation is evidenced by an old 
abandoned a irs trip  and by previously c leared  areas which had been used for farm ing. 
P a r ts  of the  northern  portion of the site  which had been c leared  and which are not w ithin 
th e  M etropolitan  W ater C atchm ent are still used for farm ing.

The site  contains about 14 km of stream  and creek  channels, of which about 80% are in 
minor drainage sw ales. The m ost significant of the channels occur along A llens and 
C ascade creeks. There are also a num ber of a rtif ic ia l farm  dams or sm all w ater sto rages
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on th e  s ite . All creeks are e ith e r in te rm itte n t or contain  a sm all flow of w ate r which is 
charged by groundw ater seepage.

15.6.2 Visual quality

Seven viewing points from which to  observe the  s ite  w ere se lec ted  for analysis to 
d e term ine  the  im portan t e lem ents con tribu ting  to  the  visual landscape c h a ra c te r  
(Figure 15.6.1). These viewing points w ere analysed with re sp ec t to  the following 
c rite r ia :

. observer position

. dom inant d istance relationships

. form and co n trast

. spa tia l defin ition

. landscape com position types.

The viewing points w ere se lec ted  because of some d istinctive  fea tu re , such as high 
ground or varied  landscape com ponents, in order to  obtain  a rep re sen ta tiv e  sam ple of the  
s ite 's  visual e lem ents. The visual ca tchm en ts  of these viewing points and th a t of Mount 
K eira  Road, which passes through the  s ite , w ere then mapped.

Five of the  six viewing points give the  observer a level view. This re f le c ts  the  re la tiv e ly  
fla t n a tu re  of the  te rra in  and the  fac t th a t the m ajor portion of the  landform  is 
c lassified  as p la teau . Most of the views are enclosed by the  fo rest and understo rey  
vegeta tion , w ith the  maximum d istance of any view w ithin the s ite  being about 1 km 
(Viewing Point 3). The m ajority  of viewing points give only short views of up to  about 
0.5 km.

It is not possible to ob ta in  foreground or middle ground views of the  proposed s ite  from 
public areas in th e  general v icin ity . This is m ainly because the s ite  is surrounded on th ree  
sides by w ater ca tchm en t areas to which public access is p rohibited . The only a rea  
outside th e  s ite  from w here im m ediate  views of the s ite  can be obta ined  is from  p riv a te  
p roperty  in the v icin ity  of Thorntons Hill (Viewing Point 7). Around the R azorback 
Range th e re  are areas w here the  s ite  can be seen from a d istance of about 12-14 km, but 
access to  these  points would also be re s tr ic te d  because of p riv a te  land ownership. 
H ow ever, the  sign ificance of these  viewing points is low, as they  are  some d istance  away 
and are  a t about the sam e e levation  as the  s ite .

F igure 15.6.1 shows the  c lassifica tion  of landscape fea tu res  and th e ir visual quality  based 
on the  analysis of the  views from these  six viewing points and an assessm ent of the 
proportion of each landscape fea tu re  w ithin the  proposed site . The site  is lo ca ted  in a 
p la teau  landscape which is common throughout the surrounding region. This p la teau  is 
incised by deep gorges and punctua ted  by sm all hills. While the gorge landscape fea tu re s  
would be classified  as 'd is tinc tive ' in what is o therw ise a very 'com m on' landscape, more 
d is tinc tive  landscape fea tu res  occur to the north  (R azorback Range) and w est 
(Burragorang Valley and M andem ar Range) and these  would be u n a ffec ted  by airport 
developm ent. T here is, how ever, a sm all portion of high ground on the eas te rn  side of 
the proposed s ite  betw een W allandoola Gorge and L izard C reek  which m ight requ ire  
se lec tiv e  clearing  of fo rest vegeta tion  in order to  m ain tain  the  required  approach path  
c lea ran ce  su rface . This would involve an a rea  of about 25 ha. Table 15.6.1 sum m arizes 
the  site 's  landscape ch a ra c te r.

From  the  inform ation  in Table 15.6.1 and the analysis of the landscape from the  se lec ted  
viewing points, it is c lear th a t the proposed s ite  does not contain  any sign ifican t or 
prom inent fea tu res  th a t can be viewed from public roads in the area . O ver 80% of the 
s ite  is c lassified  as being of minim al landscape or visual quality . The only d is tinc tive  
landscape and visual fea tu res  consist of a sm all p a rt of C ascade C reek  and a sm all 
section  of escarpm ent on th e  easte rn  boundary which form s p a rt of th e  W allandoola 
Gorge. H owever, these  cannot be seen from  any public road and occupy only about 5% of 
the  site .
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Landscape character Visual VISUAL CATCHMENTS
---------  Mount Keira Road

•  1 Location of viewing point

Landform VVaterform Landcover quality

' — Valleys and Creeks Vegetation, rock Distinctive

Swales Creeks Vegetation, rock Common Visual catchment from

Ridge — Vegetation —
viewing point

Slope Drainage swales Vegetation —

Ridge — Vegetation, pasture Minimal Figure 15.6.1
Slope

Plateau

Drainage swales Vegetation, pasture 

Vegetation

— LANDSCAPE 
CHARACTER AND 
VISUAL QUALITY



Table 15.6.1 Landscape character of the site

Landscape fea tu re
Visual quality

P roportion  of s ite

Landform W ater form Land cover H ectares %

Valleys and swales, 
30 m elevation  range

C reeks V egetation,
rock

D istinctive
Common

70
115

5
8

Ridges, 10 m 
elevation  range

V egetation Common 20 1

Sloping and 
undulating, 50 m 
elevation  range

D rainage swales V egetation Common 60 4

P artia lly  vegetated , 
grazing land

Minimal 360 25

P la teau , 50 m 
e levation  range

V egetation Minimal 180 13

Ridges, 40 m 
e levation  range

V egetation pasture, 
grazing land

Minimal 635 44

15.6.3 Future built form

The prelim inary  m aster plan for the fu tu re  airport (Figure 8.3) com prises two widely 
spaced runw ays, one 2,500 m long and the  o ther 4,000 m long, w ith associa ted  approach 
lighting and taxiw ays. The runways are  spaced 1,660 m ap art, w ith the a rea  betw een 
reserved  for passenger te rm inal developm ent, ca r parks and a irpo rt apron areas. A 
lim ited  num ber of s ite s  would be available for com m ercial developm ent, such as ho te ls 
and o th e r a irp o rt re la te d  serv ices. S epara te  a reas for fre igh t handling, a irc ra f t 
m ain tenance and general av iation  would be provided outside the a rea  betw een the  two 
runw ays. The m aste r plan also incorporates a reas for additional fac ilitie s  loca ted  around 
the  p e rim e te r of the  s ite , including navigational aids, contro l tow er, fire  s ta tio n s  and 
fuel sto rage and d istribu tion  fac ilitie s .

Most s tru c tu re s  would have a re la tiv e ly  low profile  to avoid crea tin g  height obstacles  in 
the operational a irspace around the runw ays. The ta lle s t s tru c tu re  would be the  contro l 
tow er.

15.6.4 Assessm ent of im pacts and safeguards

As the  cu rren t m anagem ent p rac tices  re la ting  to  the p ro tec tio n  of the  M etropolitan  
W ater C atchm en t would be continued until a irpo rt construction  began, m ain tenance of 
the p resen t landscape and visual quality  of most of the s ite  would be ensured. The sm all 
portion  of land th a t is p riv a te ly  owned could also be m ain tained  in its  p resen t condition 
if th e re  w ere no changes to  the p resen t land use; o therw ise it m ight re v e r t to  a sem i
n a tu ra l condition until the  construction  phase.

During construction , m ost of the  s ite  would be cleared  of v egeta tion  and of existing 
s tru c tu re s , and earthw orks would level much of the high ground. To m inim ize the visual 
e ffe c ts  of site  c learing  and developm ent during the construction  phase, th e  following 
m easures would be adopted:

. w herever possible a screen  of vegeta tion  would be provided or m ain tained  around 
those p a rts  of the  site  p e rim e te r from which m ajor s ite  clearing  and construction  
would be visible to  the public;

. reh ab ilita tio n  and landscaping of d isturbed  areas would be undertaken  w ithin the 
fram ew ork of the  construction  schedule.
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The site 's  landscape and visual ch a ra c te r  would be irreversib ly  a lte red  by a irpo rt 
construction , as it would be transfo rm ed  from its  p resen t largely  n a tu ra l v eg e ta ted  form 
to  one th a t had m arked linear and block built form s surrounded by areas of n a tu ra l 
landscape to  the eas t, w est and south. These form s would dom inate the landscape when 
viewed from the air, but would be m ade ae s th e tica lly  accep tab le  when viewed from 
ground level by care fu l design and extensive landscaping and tre e  planting around major 
buildings and car parks. During the  operational phase i t  m ight be necessary  to  
se lec tive ly  c lear vegeta tion  impinging on the required  approach pa th  clearance surface 
about 2 km from the  eas te rn  end of the long runway. H owever, the e ffe c t of th is is 
considered to  be m inim al, as i t  would involve only a sm all a rea  of land and this would not 
need to be to ta lly  c leared  of all existing vegeta tion .
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CHAPTER 16

The Biological Environment and 
Effects of the Proposal

In troduction

This chap ter describes the flora and fauna a t the proposed site , assesses the im pact of 
s ite  acquisition  and airpo rt developm ent, and outlines environm ental safeguards and 
m onitoring proposals.

The assessm ent described here was made before the  bushfire of 2-6 M arch 1985, the 
e ffe c ts  of which are described in Section 12.3. H owever, the fire is no t expected  to 
produce any significant long-term  im pact on the flo ra  or fauna of the proposed site , and 
the assessm ent made here is not invalid as a resu lt of the fire .

16.1 FLORA

The proposed airport site  a t Wilton consists largely of re la tive ly  undisturbed native  
v egeta tion  of high flo ristic  value. An assessm ent of the site  and its  close environs was 
ca rried  out in order to:

. de term ine what types of vegeta tion  w ere p resen t and map th e ir occurrences;

. determ ine what p lan t species were present;

. assess the conservation s ta tu s  of the vegeta tion  types and the various species;

. assess the im pact of the proposed acquisition and of fu tu re  airport developm ent on 
the na tive  flo ra  of the  area;

. ind icate  appropria te  m easures to safeguard  the  flo ra  or to m itiga te  the im pact;

. identify  the need for fu rther studies or m onitoring program m es.

A fte r  inspection of aeria l photographs, geological and topographic maps, a 
reconnaissance schedule was draw n up to  ensure th a t a rep resen ta tiv e  range of 
vegeta tion  types was v isited . T ransec ts  w ere conducted accordingly, and species and 
com m unities p resen t w ere recorded . Based on field  notes and com puter c lassifica tion  of 
the  flo ristic  d a ta , a list of vegeta tion  types was derived and the ir occurrences w ere
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m apped using the  field  notes and in te rp re ta tio n  of ae ria l photographs. A tw o-w ay tab le  
of frequency of occurrences of p lant species in the vegeta tion  types was com piled w ith 
the aid of a com puter.

The conservation  s ta tu s  of v egeta tion  types and plant species was assessed in 
consu lta tion  w ith the  N ational H erbarium  of New South Wales, and by using published 
in form ation  from  re fe ren ces  such as Benson (1980), Jacobs and P ickard  (1981), Leigh 
e t al. (1981), Beadle e t al. (1982), and K eith  (1984), and unpublished species lists.

16.1.1 Description of existing flora on the proposed site

In the  following descrip tion  the main em phasis is on the proposed a irpo rt s ite  itse lf , 
shown in F igure 16.1.1, bu t consideration is also given to ad jacen t areas, such as the 
A llens C reek  valley, th a t would be a ffe c te d  by the a irpo rt developm ent.

Much of the  a rea  lies w ithin a proclaim ed w ater ca tchm en t and carries  na tive  v egeta tion  
in m ore or less undisturbed condition, as evidenced by the  large num ber of na tiv e  p lan t 
species p resen t: about 350 species w ere loca ted . The flo ristic  value of the s ite  is
heightened  by the inclusion of a rem nant stand  of open fo rest developed on ridge-top  
shales of the  W ianam atta  group, and is fu rther enhanced by the  fa c t th a t most of the 
original v egeta tion  of th is geological unit in the region has been c leared  for ag ricu ltu ra l 
uses.

V egetation types

Five v egeta tion  types w ere recognized on the proposed site , on the basis of inspection 
and com puter analysis. The d istribu tion  of the types is shown in F igure 16.1.1 and 
com prehensive species lists  for each type are provided in Appendix K.

. Type 1: swamp—w et heath: A reas w ith a perm anently  or in te rm itte n tly  e levated
w ate r-tab le  occur along drainage lines on sandstone p la teaux  and h ere  the 
v eg e ta tio n  may be hea th  or sedgeland; shrubs such as B aeckea d iosm ifo lia , 
M elaleuca thym ifo lia , Banksia robur and B. paludosa and sedges such as Em podism a 
m inus, B aum ea rubiginosa and C horizandra cym baria are com mon. Many of these 
occurrences are too re s tr ic te d  to map but the m ost ex tensive exam ples a re  shown 
in F igure 16.1.1.

. Type 2: scribbly gum woodland: The broad sandstone ridges and p la teaux  carry
woodland dom inated  by various m ixtures of Eucalyptus sclerophylla (a scribbly gum), 
E. gum m if e ra  (red bloodwood) and E, oblonga (a stringybark); E. sieberi (silvertop 
ash) may also be p resen t. E ast of the  proposed s ite , E. sclerophylla is som etim es 
rep laced  by E. haem astom a (another scribbly gum). The tree s  are about 10-15 m 
ta ll and of woodland form , i.e . branching from  below half he igh t. The canopy is 
open and th e re  is a dense shrub understorey  containing species such as 
Leptosperm um  a tte n u a tu m , Eriostem on austra las iu s , Banksia spinulosa and G revillea  
m ucronu la ta . G ram inoids (grasses and grass-like plants) include E nto lasia  s t r ic ta , 
C yathochaeta  diandra and Lom andra obliqua. The d istribu tion  of scribbly gum 
woodland is shown in F igure 16.1.1.

. Type 3: peppermint woodland: On sandstone hillsides, p a rticu la rly  those w ith a
southerly  or eas te rly  aspect, scribbly gum woodland (vegetation type 2) grades into 
slightly  ta lle r  woodland or open fo rest dom inated by Eucalyptus p ip e rita  (Sydney 
pepperm int), E. p u n c ta ta  (grey gum) and E. sieberi (silvertop ash); E. gum m ifera (red 
bloodwood) and E. agg lom erata  (blueleaf stringybark) also occur. The dense shrub 
layer contains A cacia  te rm in alis , Banksia s e r ra ta , B. spinulosa, G revillea 
m ucronulata  and many o thers. Comm only occurring gram inoids include Lom andra 
longifolia and Schoenus m elanostachys. D istribu tion  is shown in F igure 16.1.1.
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Vegetation type 1 -  swamp/wet heath 

Vegetation type 2 -  scribbly gum woodland 

Vegetation type 3 -  peppermint woodland 

Vegetation type 4 -  riverine complex 

Vegetation type 5 -  open forest on shale 

Cleared land

Figure 16.1.1 
VEGETATION TYPES

NOTE: Vegetation type 4 occurs in small areas in gorges and gullies 
and has not been shown on this map



. Type 4: riverine complex: P epperm int woodland extends to  the  banks of open
stream s; in m ore enclosed valleys and gorges, how ever, s tream  m argins ca rry  a 
d is tinc tive  vegeta tion  type, the com position of which depends on the degree of 
enclosure. In very confined gorges, vegeta tion  of sim plified rain  fo rest form occurs. 
T rees p resen t may include Eucalyptus saligna (Sydney blue gum), E. e la ta  (river 
pepperm int), C allitris  m uelleri (a native cypress), T ristan ia  laurina (w ater gum) and 
C era topeta lum  apetalum  (coachwood); E. p ilularis (blackbutt) occurs along Allens 
C reek . Shrubs may include A cacia p a rram a tten sis , Backhousia m y rtifo lia , B ursaria 
spinosa, T ristan ia  neriifo lia , P ro stan th e ra  spp. and a N otelea  sp. Ferns include 
Todea barb ara  (king fern), C yathea  au stra lis  (a tree  fern), P terid ium  esculentum  
(common bracken) and Blechnum cartilag ineum . Since this type occurs only in 
gullies and gorges, it has not been possible to  map its  d istribu tion .

. Type 5: open forest on shale: On ridges w ith a capping of W ianam atta  shale,
scribbly gum woodland grades into a ta lle r  com m unity, w ith tree s  about 30 m ta ll 
and of fo rest form , i.e . branching only in the  upper half of th e ir height. T rees may 
include E. globoidea (a stringybark), E. pan icu la ta  or E. c reb ra  (ironbarks) 
E. pilularis (blackbutt), E. longifolia (woollybutt), E. res in ife ra  (red mahogany) and 
E. p u n c ta ta  (grey gum); E. gum m ifera (red bloodwood) occurs in the  transition  zone. 
Shrubs are few, the understo rey  generally  com prising forbs and gram inoids such as 
D ianella spp., H elichrysum  spp., Lom andra spp. and W ahlenbergia spp.

Significance of the vegetation types

The v egeta tion  types occurring  w ithin the  proposed site  are im portan t in them selves and
also as h ab ita ts  for sign ifican t p lant and anim al species; they  also help de term ine  the
quality  of w ater draining from the ca tchm en t area . The flo ristic  sign ificance of each is
discussed below:

. Type 1: swamp—w et heath: Exam ples of swam p—w et hea th  veg e ta tio n  are of
lim ited  ex ten t and are  not known to  contain  any p lan t species of p a rticu la r 
conservation  in te re s t.

. Type 2: scribbly gum woodland: Stands of scribbly gum woodland are  widely
d is tribu ted  and in good condition, ap art from minor d istu rbance by m ineralogical 
survey team s and from illegal dumping of cars; sim ilarly  w ell-preserved  exam ples 
occur in the  surrounding ca tchm en t area . Several p lant species of special 
sign ificance occur here.

. Type 3: peppermint woodland: Stands of pepperm int woodland occur along hillsides
flanking m ajor w atercourses in the  area , generally  in less accessib le  locations than 
those exhibiting scribbly gum woodland and hence even b e tte r  preserved . Several 
p lant species of p a rticu la r im portance occur here. The surrounding ca tchm en t a rea  
contains fu rth er exam ples of this type.

. Type 4: riverine complex: R iverine com plex vegeta tion  occurs in th e  deeper gorges 
th a t fringe the  s ite , for instance in the  gorge of the  C ordeaux R iver and its  
tr ib u ta rie s . A lthough th e re  are  som e sim ilar gorges elsew here in the region the  
to ta l ex ten t of this vegeta tion  is very lim ited , and hence its  vu lnerability  to 
d istu rbance is probably high. Several im portan t p lant species occur in it.

. Type 5: open forest on shale: Open fo rest occurs on shale-capped  p la teau  areas in 
the  cen tre  of the proposed site . The occurrences are in m odera te ly  good condition, 
although some logging has taken p lace in the past. The stands are  read ily  accessib le 
from  public roads and, in consequence, have su ffered  to  som e ex ten t from  illegal 
usage; in addition, the  fire  frequency has probably been som ew hat higher than 
desirable. D espite these  incursions, no m ajor weed in festa tions  have occurred .

520



WILTON

The type appears to d iffe r sign ificantly  from the vegeta tion  on o ther shale capped 
ridges in the  area . Several of these  o ther stands w ere inspected , but none contained 
Eucalyptus p ilularis or E. p an icu la ta , two tree  species commonly occurring on the 
proposed airpo rt s ite . Thus, the  s ite  appears to re ta in  one of the last rem aining 
stands of th is tre e  association  in the area.

This p articu la r vegeta tion  type has flo ristic  a ffin itie s  w ith the E. p ilu laris—E. 
saligna fo rest rem nan ts on W ianam atta Shale in the northern  Sydney area , and the 
ironbark fo rest rem nants of the C um berland P lain, but has sign ificant d ifferences 
from  both  of these.

Plant species present

About 350 species of na tive  vascular plants (ferns, conifers and flow ering plants) w ere 
recorded , and these  are listed  in Appendix K.

Significance and conservation status of the plant species

The s ite  is of sign ificant value for the conservation of the flora of the Sydney Region and 
th e  S ta te . Many of the  p lant species are im portan t e ith er because the ir d istribu tion  is 
re s tr ic te d  or because th e ir occurrence in this a rea  is outside the ir previously known 
range. The significance of some particu la rly  im portan t species is discussed below:

. A cacia oxycedrus occurs in vegeta tion  type 3 (pepperm int woodland) in the w estern  
p a rt of the  proposed airpo rt s ite ; few occurrences are known in the southern  Sydney 
region, although it  is common on the  Hornsby P la teau , including parts  of K u-ring-gai 
C hase N ational Park .

. The sm all shrub A ustrom yrtus tenu ifo lia  occurs in vegeta tion  type 4 (riverine 
complex) along the  Cordeaux R iver gorge; it is listed  as ra re , though not 
endangered, by Leigh e t al. (1981). It is reserved  in several national parks in New 
South Wales.

. The fern  Blechnum ambiguum occurs under rock ledges in she lte red  gorges of 
tr ib u ta ry  creeks of the  Cordeaux R iver; Leigh e t al. (1981) list it as vulnerable, i.e . 
likely to  be th rea ten ed  w ith ex tinction  in the  fu tu re , as it is not considered to  be 
adequately  rep resen ted  in S ta te  reserves.

. Bossiaea neo-anglica was co llec ted  from vegeta tion  type 3 (pepperm int woodland) in 
the  easte rn  p a rt of the site ; in the  C en tra l C oast region it was previously known 
only from  the  P ic ton—T hirlm ere area .

. The m at-fo rm ing  p ro s tra te  shrub D arw inia g randiflora occurs on sandstone rock 
p la tfo rm s along W allandoola C reek  (vegetation type 3); this occurrence may 
rep resen t its  known w estern  lim it. It is listed  as ra re  by Leigh e t al. (1981), but has 
the  p ro tec tio n  of being rep resen ted  in a proclaim ed reserve .

. The sm all shrub D odonaea fa lc a ta  J.G . West occurs in vegeta tion  type 2 (scribbly 
gum woodland), for instance a t the w estern  end of th e  fu tu re  a irpo rt's  northern  
runway. Previous H erbarium  specim ens for this species have com e only from  the 
Howes Valley a rea  and the  Bondi area . It is no longer known a t Bondi, but has been 
recorded  in C astle reagh  S ta te  F o rest (D. Benson, N ational H erbarium  of New South 
Wales, pers. com.). The recorded  occurrence of this species on th e  s ite  rep resen ts  a 
sign ifican t extension of its  known range. It is not known to  be p resen t in a na tu re  
reserve  or national park.

. Epacris co riacea  was found in vegeta tion  types 2 and 3 (scribbly gum woodland and 
pepperm int woodland) in the  w estern  p a rt of the proposed site . P revious co llections 
in the H erbarium  have com e from the  easte rn  escarpm ent of the  W oronora p la teau ,
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and its  occurrence on the proposed airpo rt s ite  rep resen ts  a w estern  extension of its  
known range. It is not, how ever, lis ted  as endangered.

. A form  of G revillea c a p ite lla ta , which is believed to occur only in the Appin 
d is tr ic t, occurs in vegeta tion  types 2 and 3 (scribbly gum and pepperm int woodland) 
on the  proposed airpo rt site .

. H ibbertia  n itida  occurs in vegeta tion  types 3 and 4 (pepperm int woodland and 
riverine complex) in various p a rts  of the  proposed s ite , and these  occurrences m ark 
the  sou th-w estern  lim it of its  known distribu tion . It is listed  as ra re  by Leigh e t al. 
(1981); it is, how ever, rep resen ted  in a proclaim ed reserve.

. Leucopogon am plexicaulis occurs in vegeta tion  type 3 (pepperm int woodland) in the 
eas te rn  part of the  s ite . It is listed  as ra re  by Leigh e t al. (1981); it is, how ever, 
known to  occur w ithin S ta te  reserves.

. Lom andra fluv iatilis was noted near W allandoola C reek; this occurrence probably 
rep resen ts  a slight south-w est extension of its  known range. It is lis ted  as ra re  by 
Leigh e t al. (1981); it is, how ever, known to  occur w ithin a proclaim ed reserve .

Perceived trends in the absence of airport development

Provided the  M etropolitan  W ater Sew erage and D rainage Board continues to  con tro l the  
a rea  and m anage it as a t p resen t, changes to the vegeta tion  should be slow and of lim ited  
ex ten t. F requen t hazard -reduction  burning m ight bring about a s im plification  of the 
shrub layer; ac tiv itie s  associated  w ith the  assessm ent and ex trac tio n  of coal deposits 
would have some im pact ju s t as they have had in the past; and accessib le ridge-tops 
would continue to su ffer illegal usage.

16.1.2 Assessment of e ffe c ts  and safeguards

This discussion is confined to assessm ent of the e ffe c ts  of the proposed acquisition  and 
of fu tu re  airpo rt developm ent a t the s ite . A ssessm ent of associated  e ffe c ts  arising from 
induced developm ent or from  th e  location  of new road or ra il access rou tes would requ ire  
fu rther investigation  once the locations for these  fac ilitie s  w ere determ ined .

No adverse e ffe c ts  on the  flora are envisaged specifically  as a resu lt of land acquisition , 
so long as p resen t land m anagem ent p rac tices  continue; how ever, if any break  occurred  
in the  continuity  of m anagem ent, resu lting  in increased  public access to  the s ite , rapid 
d e te rio ra tio n  of ridge-top  areas, including the open fo rest on shale plant com m unity, 
could be expected  as a consequence of ac tiv ities  such as rubbish disposal, dumping and 
stripp ing  of m otor vehicles and the  use of o ff-road  vehicles.

C onstruction  and operation  of the  fu tu re  airpo rt would have serious e ffe c ts , both d irec t 
and ind irect.

D irect e ffe c ts

A irport construction  would resu lt in the clearing  of the vegeta tion  cover from the  s ite  
and hence would destroy  m ost, if not all, occurrences of the  five v egeta tion  types 
loca ted  w ithin the s ite , all of which are of flo ristic  value, and would thereby  also reduce 
available h ab ita t for many im portan t plant species, including six th a t are classified  as 
ra re . Loss of the riverine com plex vegeta tion  (type 4) occurring in deep gorges on the 
w estern  p a rt of the  proposed site , as a resu lt of cu t-and -fill operations during 
construction , would be particu la rly  serious, as this type is confined to  sm all iso la ted  
occurrences w ithin the region, and it contains the fern  Blechnum am biguum , which is 
c lassified  as vulnerable or th rea ten ed  by ex tinction . Also of sign ificance would be the 
substan tia l loss of the open fo rest vegeta tion  (type 5) occurring on shale-capped  p la teau  
areas in the  middle of the  fu tu re runway, as this occurrence rep resen ts  the  only known
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exam ple of th is im portan t and unusual p lant com m unity w ithin a radius of 25 km of the 
proposed site .

Indirect e ffec ts

Unless safeguards w ere adequate  and e ffec tiv e , the  construction  and operation  of the 
fu tu re  a irpo rt could have extensive ind irec t e ffe c ts  on vegeta tion  not d irec tly  a ffec ted  
by the  clearing  of the  s ite , as a consequence of:

. drainage changes, erosion and s ilta tion  

. pollution

. changes in the  fire  regim e 

. increased  access to  na tive  bushland.

Drainage changes, erosion and siltation
The drainage schem e a t p resen t proposed for the  s ite  (Section 15.2) is in tended to 
contain  run -o ff from the developed areas of the  s ite  and d ivert it to  Allens C reek. The 
reduced stream flow  ra te s  in the  tr ib u ta ry  gorges of the  Cordeaux R iver m ight a ffe c t 
vegeta tion  type 4, particu la rly  com m unities of the  fern  Blechnum am biguum ; conversely, 
vegeta tion  along Allens C reek  m ight be a ffe c te d  by any increase  in flow ra te s  or change 
in flow p a tte rn s , or by erosion or s ilta tion . If ex trem e w eather conditions w ere 
experienced, especially  during airpo rt construction , and the s tru c tu re s  in tended for 
drainage diversion and erosion control failed, then  p lan t com m unities and h ab ita ts  might 
be destroyed  along w atercourses all around the s ite . Such a contingency would a ffe c t 
vegeta tion  in type 4 and also in type 3, which contains the ra re  species H ibbertia  n itid a , 
D arw inia g randiflora and Lom andra fluv ia tilis .

A ltered  groundw ater m ovem ents could a ffe c t vegeta tion  type 3 (which includes several 
ra re  p lant species), growing on hillsides downslope of the  proposed site ; depending upon 
the  tre a tm e n t given to su rfaces from which the  vegeta tion  cover had been rem oved, this 
e f fe c t could becom e progressively more m arked during the  operation  of the fu tu re  
a irpo rt.

Water quality
During a irpo rt construction  n u trien ts  from sew age or containm ents from acc iden ta l 
spillages, for exam ple of petro leum  products, could a ffe c t areas downslope of the site . 
N u trien ts  leaching from disturbed shale soil could disrupt plant com m unities growing on 
sandstone and adapted  to  low n u trien t availab ility . If herbicides and pestic ides w ere 
used on grassed areas a f te r  a irpo rt developm ent, th e re  would be some danger of aerial 
d rift or groundw ater m ovem ent causing them  to a ffe c t surrounding native  vegeta tion .

During airpo rt operation, s to rm w ater discharged into Allens C reek  m ight carry  
propagules of p lan ts in troduced  to  the  a irpo rt s ite , or po llu tan ts such as nu trien ts , acids, 
g reases and d e te rg en ts , all of which could a ffe c t the  ecology and flo ristic  com position of 
the  s ite . U nburnt and p a rtia lly  burn t fuel, re leased  by a irc ra f t during tak eo ff and 
landing, could dam age riverine  vegeta tion  im m ediately  beyond the  ends of the runways. 
In c e rta in  c ircum stances, it is necessary  for a irc ra f t to  je ttiso n  fuel befo re  landing, and 
this could cause ex tensive destruc tion  of vegeta tion  w ithin the  s ite  and surrounds.

Fire
During a irpo rt construction  acc iden ta l fires, for in stance from the  burning of w ind-rowed 
logs, or the  operation  of earth-m oving  equipm ent, or from carelessness on the  p a rt of 
construction  w orkers, could spread to surrounding bushland. E asier public access, 
p a rticu la rly  during construction  ac tiv itie s , could also lead to  m ore fires, w hether 
de libera te ly  lit or acc iden ta l. O nce the airpo rt was operational, the need m ight arise for 
m ore frequen t hazard -reduction  burning. Over a long period a regim e of m ore frequent 
fires, from  w hatever cause, would d rastica lly  sim plify the  p lant com m unities.
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Increased access to native bushland
D uring a irpo rt construction , opportun ities m ight arise  for unau thorized  public access to  
the  proposed site  and surrounds, and this could resu lt in an increase  in the  incidence of 
dumped vehicles, rubbish, and unauthorized  o ff-road  vehicle track s. During a irpo rt 
operations, sa fe ty  regu la tions m ight requ ire  fu rth er rem oval of v egeta tion  for the 
construction  of em ergency access roads, and th e re  would be renew ed risk of c rea tin g  
erosion channels and of introducing exo tic  p lant species.

Am eliorative measures

L ittle  could be done to reduce the  d irec t im pact of a irpo rt developm ent on the  flo ra  of 
th e  proposed site . The destruc tion  of such an in teg ra te d  and w ell-p reserved  exam ple of 
th e  regional vegeta tion  would co n stitu te  a perm anent and very sign ifican t loss. 
M easures would be taken , how ever, to  lim it the  ex ten t of native  bushland areas dam aged:

. O ff-s ite  c learance  would not be undertaken  unless it was necessary  for a irc ra f t 
sa fe ty  in order to  m ain tain  flight c learance  levels;

. Species chosen to  re v e g e ta te  the  s ite  would be se lec ted  so as to  m inim ize the  risk of 
invading surrounding areas. Species needing frequen t w atering  or w ith high n u trien t 
requ irem en ts  or species th a t p ropagate  pro lifically  would not be used;

. Em bankm ents above surrounding bushland would be rep lan ted  w ith se lec ted  local 
native  species;

. C ontinuing m onitoring program m es would assess the perfo rm ance and im pact of the 
rev eg e ta tio n  program m e, the incidence of weed in fes ta tio n  in th e  surrounding 
bushland, and any flo ris tic  changes in ad jacen t areas.

The ex tensive ind irect e ffe c ts  of a irpo rt developm ent would be m inim ized, and in some 
instances could be p reven ted , by appropria te  safeguards. Thus the  drainage schem e 
proposed for the  s ite  (Section 15.2) incorpora tes s tru c tu re s  to  m inim ize th e  risk of 
sed im en tation  occurring in Allens C reek  during construction  work, and once in operation  
the  system  of re ten tio n  basins should ensure th a t s tream  flow ra te s  in Allens C reek  
rem ain  fairly  sim ilar to  those a t p resen t experienced. It may also prove possible, in the 
final design, to leave some or all of the  ca tchm en t to the  tr ib u ta ry  gorges u n affec ted . 
Safeguards incorpora ted  in the  drainage schem e should prove adequate  to allow 
con ta inm en t and safe  disposal of all con tam ina ted  w astew ate r.

Pollu tion of surrounding bushland during construction  would be m inim ized by providing 
adequate  to ile t fac ilitie s  for construction  s ta f f  and by ensuring th a t re la tiv e ly  n u trien t 
rich  shale soils w ere not used to co nstruc t em bankm ents upslope of surrounding 
sandstone areas. The risk of a lte ring  the  flo ristic  com position of surrounding areas 
through the  use of herb icides and pestic ides could be m itiga ted  by con tro lled  use. All 
these  substances are in use a t K ingsford-Sm ith A irport, w ith s tr ic t  con tro ls to  ensure 
th a t only the least toxic are used and to avoid aeria l d rif t, and no problem s are known; 
sim ilar p recau tions would be taken  a t the  second Sydney a irpo rt, including m easures to  
m inim ize the  con tam ination  of groundw ater flows.

The risk of destroying vegeta tion  through em ergency dumping of fuel is probably slight. 
Such incidents occur in frequen tly  and, excep t w here th e re  is im m ediate  danger to  the 
a irc ra f t and its  occupants, the  procedure is carried  out in an a rea  and a t an a ltitu d e  th a t 
will resu lt in no adverse e ffe c ts  on the  ground. Investigations have shown th a t if fuel is 
dumped above 300 m, th e re  is l i t t le  likelihood of any flam m able m ist accum ulating  near 
the  ground, or th a t hum ans or anim als will su ffer any toxic e ffe c ts . When re leased  above 
1,820 m, the  fuel vaporizes com plete ly  befo re  reaching  the ground. The final 
responsib ility  for the decision to  dump fuel, for the  a ltitu d e  a t which dumping is ca rried  
out, and for the  a rea  in which it is dumped rem ains w ith the p ilo t in com m and of the
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a irc ra f t who is requ ired  to  have reasonable regard  for th e  sa fe ty  of people and p roperty  
on the  ground.

During airpo rt construction , the  D epartm en t of A viation would in s titu te  m easures such 
as s ta f f  education  and s tr ic t m ain tenance of equipm ent in order to  m inim ize the danger 
of acc id en ta l fires. Any d e lib era te  a lte ra tio n  to the existing fire regim e would as far as 
possible be consisten t w ith the  p reservation  of the surrounding vegeta tion , and would be 
accom panied by a com prehensive assessm ent of long-term  e ffec ts . P recau tions would be 
taken  against unauthorized  public access: the s ite  would be fenced a t the  s ta r t  of
construction  work w ith a 2 m chainm esh fence and s tr ic t s ite  secu rity  would be 
m ain ta ined . C onstruction  of access roads would be lim ited  to  perm it essen tia l 
em ergency  access only.

16.2 FAUNA

This section  discusses the w ildlife resources of the proposed a irpo rt s ite  a t Wilton and 
evalua tes  the  e ffe c ts  on them  of s ite  acquisition and a irp o rt developm ent. The site  and 
its  environs w ere assessed in order to obtain  d e ta iled  inform ation  about its  u tiliza tio n  by 
fauna. The a rea  was surveyed to  estab lish  the  d istribu tion , s ta tu s  and h ab ita t 
p re fe ren ces  of te rre s tr ia l v e rte b ra te s  located ; in form ation  about the  presence of any 
ra re  or endangered species was obtained; and the ecological value of each  w ildlife 
h a b ita t was e s tim ated .

The survey a rea  (Figure 16.2.1) was divided into several h ab ita ts  and each was sam pled 
for fauna using various techniques described by Denny (1984) and briefly  outlined in 
Appendix L. D eta iled  journal surveys w ere undertaken  in both  the open fo rest on shale 
and the  scribbly gum woodland, making use of such techniques as analyses of h ab ita t, 
trapping  for m am m als and herpeto fauna, spotlighting tran sec ts , general observation, and 
recording of frog calls. O ther h ab ita ts  w ere sam pled by general observation and 
record ing  of frog calls.

C leared  land was sam pled w here accessib le, and both  Allens and C ascade creeks were 
trav e rsed  on foo t. A llens C reek  was also inspected  dow nstream  of the a irpo rt s ite . The 
inventory  of fauna lo ca ted  during the  survey was supplem ented by observations from 
people living in the area , including s ta ff  m em bers of the  CSIRO Division of Entom ology, 
th e  M etropolitan  W ater Sew erage and D rainage Board, and the Maldon—P o rt Kembla 
Railw ay, and by re fe ren ce  to the  records of the  A ustralian  Museum, and to  D am es and 
Moore (1975, 1983).

16.2.1 Description of the proposed site

The southern  p a rt of the proposed airport s ite  in trudes into the M etropolitan  W ater 
C a tchm en t a rea , to  which public access is lim ited ; hence the v egeta tion  is s till in 
re la tiv e ly  good condition and contains a wide range of native  species. H owever, as it is a 
policy of th e  M etropolitan  W ater Sew erage and D rainage Board to  burn the fo rest 
understo rey  periodically , many middle and low er s t r a ta  p lant species are low in density  
and the ground cover w ithin the  tim bered  areas is m arshy grassland. The vegeta tion  is 
described  in d e ta il in Section 16.1.

Description of w ildlife habitats

For the purpose of the faunal survey, the following ca tego ries  of h ab ita t w ithin the 
survey a rea  w ere used:

. Open forest on shale: This h ab ita t is mainly found as a re la tiv e ly  dense tre e  cover
in the sou th -w estern  q u a rte r of the s ite . It consists of a  fo rest of severa l eucalypt 
species w ith a sparse middle and low er storey ; as a resu lt of burning in recen t years,
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the  understo rey  is not always p resen t. H ab ita t analysis (Appendix M) shows shrub 
density  is low (100 per hectare) while tree  cover is typ ical of a sclerophyll fo res t, 
i.e . about 1,000 per h e c ta re . L itte r  mass (about 200 g) is re la tiv e ly  low for th is 
environm ent, com pared with 330 g for sim ilar a reas in the Blue M ountains (Denny 
1982). It has been estab lished  th a t the am ount of l i t te r  accum ulation  w ithin an a re a  
is a function  of the regenera tion  age since fire  (Fox e t al. 1979), and it  may 
th e re fo re  be concluded th a t the re la tiv e ly  low am ounts of l i t te r  in th is case ind icate  
am unnatura lly  short duration betw een fires.

W ithin the h a b ita t, patches of previously c leared  land support a good grass cover. 
T here is a sm all dam w ith dense litto ra l vegeta tion  of bulrushes and o ther p lan ts .

. Scribbly gum woodland: Mainly found to  the east of Mount K eira Road, along a
ridge running north -sou th  from Wilton Road, this h ab ita t occupies much of the 
ea s te rn  p a rt of the study s ite . It com prises many h ea th  species and has a  sparser 
tre e  cover but denser understorey  than  the  open fo rest on shale . It is associa ted  
w ith  poor soils derived from sandstone, and p a rt of the  groundcover consists of 
sandstone rocks.

The low li t te r  mass is typ ical of a scribbly gum woodland h ab ita t. T here are several 
w atercourses running through this h a b ita t and draining in to  C ascade C reek . Small 
swam ps are found in some of the low-lying areas. A lthough the m ajor p a rt is w ithin 
the  ca tch m en t, it is possible for the  public to  find access and, in consequence, th e re  
is an accum ulation  of rubbish, dumped cars, and several tra il  bikes.

. C leared  land: Although still containing some rep resen ta tiv e s  of the  original open
fo res t, m ost of this h ab ita t is in troduced grassland and pastu re  species. T here are  
sev era l sm all dam s, some of which have estab lished  li tto ra l v eg eta tion . The 
experim en ta l orchard  run by CSIRO is loca ted  here , although it is outside the  
proposed a irpo rt boundary.

. C reek-line woodland: Several large w atercourses run through the survey area .
These include C ascade, C lem ents and Allens creeks. Although some pass through 
c lea red  land, the creeks have re ta in ed  the ir stream side  vegeta tion ; th is is m ainly an 
extension  of the open forest found in the surrounding lands, but in p laces is qu ite  
dense and contains some w et sclerophyll species. All the  creeks con tain  w ater and in 
A llens C reek  th e re  are some ra th e r  large pools.

Faunal assemblage

W ithin the  survey area , tw elve native  m am m al, n inety-six  bird, nine rep tilian  and eleven 
am phibian species have been loca ted  (see A ppendices N, O and P). Such an assem blage 
of species is re la tiv e ly  high for so sm all an area , and re fle c ts  the wide range of h ab ita ts  
ava ilab le .

E ach  m ajor faunal group located  contained species which u tilize  d iffe ren t aspects  of the 
env ironm ent a t W ilton. Among the avifauna was a group of birds which u tilize  the  
aq u a tic  h ab ita ts . Eight bird species w ere found associated  w ith farm  dam s and creeks, 
and included th e  g rea t corm orant, grey te a l, and Eurasian coot.

W ithin th e  tre e s  and shrubs th a t w ere in flow er w ere a t le a st ten  species of honeyea ter, 
for exam ple the  easte rn  spinebill and w hite -eared  ho n ey ea ter. O ther b ird  species 
u tiliz ing  n e c ta r , fru it and seeds from the  middle and upper sto rey  vegeta tion  included 
th e  m istle toeb ird , pigeons and finches. S eed -ea te rs  w ere also rep resen ted  by a wide 
range of parro ts . Insectivorous birds included many species of thornbill. L arger 
carn ivorous and carrion feeding birds included the  w edge-ta iled  eag le , brown goshawk, 
g rey  bu tcherb ird  and A ustralian raven.
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A sim ilarly  d iverse range of species was found w ithin the  m am m als lo ca ted  a t W ilton. 
H erbivorous m arsupials such as the  red-necked  wallaby, eas te rn  grey kangaroo and 
common w om bat w ere com m only found in the  survey site . T here was also am ple evidence 
for the  p resence of the omnivorous long-nosed bandicoot. A rboreal species p resen t 
included two species of possum, as well as th e  g re a te r  glider and the  koala.

H owever, sm all ground m am m als w ere not frequen tly  loca ted . The brown antechinus and 
bush ra t w ere the  only tw o native  species observed in the  survey s ite , although th e  
in troduced  house mouse was also found. L arger carnivorous m am m als w ere rep resen ted  
by in troduced  ca ts , dogs and foxes. The low d iversity  of sm all ground m am m als (at le ast 
ano ther five species should be found in the area) is possibly due to the  low density  of 
ground v egeta tion  which, in tu rn , stem s from cu rren t ag ricu ltu ra l p rac tice s  and the  
frequen t burning of the  ca tchm en t area . It may be due also to  the  occu rrence  of hea th  
species: as K ikkawa e t al. (1979) have pointed out, 'abundance of anim als is frequen tly  
low, and food chains are reduced and sim plified, in consequence of low prim ary  
production in heath land '.

The d iversity  of rep tile s  lo ca ted  during th e  survey was re la tiv e ly  low, because of the  
cool conditions s till prevailing  during the  spring sam pling period and th e  short survey 
tim e. W ithin the  cen tra l highlands (Newnes P la teau —Colo River) fo rty  species of rep tile  
are  known (A ustralian Museum 1979), and the  range for m ost of these  extends as fa r as 
the  Wilton area . The num ber of am phibian species lo ca ted  was re la tiv e ly  high owing to 
the  num ber of rivers and creeks in the  area .

Status

N early  all m am m als, rep tile s  and am phibians lo ca ted  in the  survey a rea  are  regarded  as 
w ide-ranging and com mon, and are not classed as endangered. An exception  is the  koala, 
which has su ffered  a decline in population size over the  past hundred years, p rim arily  as 
a resu lt of the d estruc tion  of h ab ita t (Pearse and E berhard 1978); a group of sc ien tis ts  
recen tly  s ta te d , '(we) consider th a t the koala is n e ither ra re  nor endangered. H owever, 
the vulnerability  of localized  populations to  environm ental fac to rs  such as overgrazing, 
disease or fire , em phasizes the need for ac tiv e  m anagem ent p rac tice s ' (Bergin 1978). 
This species has been p laced  in Schedule 12 of th e  N ational Parks and W ildlife A ct, 1974 
(Endangered Fauna) as fauna of special concern.

The m ajo rity  of bird species loca ted  in the  survey s ite  are  classed as m odera te ly  
common, com mon or abundant in the  region, S ta te  and con tinen t (Appendix O). Several 
species th a t are  uncom mon and scarce  in th e  Illaw arra  Region, such as the  com mon 
bronzew ing, hooded robin and su lphur-crested  cockatoo, are not given such a low s ta tu s  
— i.e . are  not considered to be in such low num bers — over a w ider range, and hence 
cannot be regarded  as in need of specia l conservation  m easures.

Some of th e  species lo ca ted  are  regarded  as having a declining s ta tu s  as a resu lt of the  
destru c tio n  of th e ir h ab ita ts , e.g. wonga pigeon, spo tted  quail thrush and red-rum ped 
p a rro t (R eader's D igest 1976); and o thers are regarded  as being in need of special 
p ro tec tio n  because of th e ir lim ited  d istribu tion  (gang-gang cockatoo), or specific  h ab ita t 
p re fe ren ce , as in the  case of the  origm a (A ustralian Museum 1979). Some of these  
species are listed  in Schedule 12 of the N ational Parks and W ildlife A ct, 1974, as fauna 
of specia l concern  (e.g. spo tted  quail thrush), vulnerable and ra re  fauna (e.g. gang-gang 
cockatoo and turquoise parro t), or th rea ten ed  fauna (e.g. easte rn  b ristleb ird ). O ther 
birds, such as the  rap to rs , are  classed as uncom mon or scarce  overall, because of th e ir  
large hom e ranges and in frequen t sightings, but none is regarded  as th rea ten ed .

Habitat preferences

Of the  four h ab ita ts  sam pled, the open fo rest on shale supported the  h ighest d iversity  of 
bird and m am m al species. Within the avifauna, th irty -e ig h t species w ere lo ca ted  in the  
open fo rest on shale h ab ita t, th ir ty - th re e  in the  scribbly gum woodland, th irty -fo u r in the 
c leared  land and ten  along Allens C reek.
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The scribbly gum woodland did not produce the  expected  num ber of bird species. In a 
study of heath land  vegeta tion  a t H olsworthy, Bell (1966) recorded  th irty -s ix  bird species 
and a population density  of about 3.3 birds per acre . Many of the  ch a ra c te ris tic  plant 
species in this h ab ita t w ere not flow ering during the tim e of the  p resen t survey, and 
because of this some of the  birds dependent upon n ec ta r  w ere missing. The re la tive ly  
high num ber of bird species in the cleared  land was due to  the  varie ty  of niches it 
afforded , such as grassland, sc a tte re d  woodland, orchard  and dams; the only two 
in troduced  bird species loca ted  during the survey w ere found w ithin the  cleared  land 
h ab ita t. G reen (1984) has shown th a t in troduced birds favour exo tic  p lan t species and 
a r tif ic a l s tru c tu re s  m ore than  native  birds do.

A sim ilar p a tte rn  of h ab ita t occupation was observed for the m am m al fauna, where the  
open fo rest on shale supported a higher num ber of species than the  o ther h ab ita ts . The 
understo rey  conditions c rea ted  by the m anagem ent policies of the  M etropolitan  W ater 
Sew erage and D rainage Boards are a t tra c tiv e  to  the herbivorous species found on the 
s ite . A reas containing contiguous fo rest and grassland also provide ideal conditions for 
anim als th a t g raze  during early  morning and evening and she lte r during the  day.

The two h ab ita ts  w ith large am ounts of native  vegeta tion  contained the  g rea te s t 
d iversity  and density  of species in the  survey site . The varie ty  in p lant species and 
s tru c tu re  provided a wide range of niches for many species.

A re la tiv e ly  short sam ple tim e was spent in the  creek-line woodland (Allens C reek), and 
as a resu lt it did not yield high num bers of species, excep t for am phibians. The ground 
vegeta tion  along the  creek  banks was denser than th a t found elsew here because the 
w e tte r  areas had been less a ffe c te d  by burning. It is an tic ipa ted  th a t a longer survey 
tim e would have m arkedly increased  the  record  of species d iversity  here.

Ecological value

Many p aram ete rs  are used to assess the  ecological value of an area . H owever, those most 
im portan t, in te rm s of w ildlife u tiliza tion , are based upon w hether an area:

. has a high d iversity  of faunal species 

. is used by ra re  or endangered species 

. has po ten tia l h ab ita t for scarce  or im portan t fauna.

The survey a rea  a t Wilton sa tisfies  all th ree  c r ite r ia . The num ber of native  faunal 
species found in the  proposed a irpo rt s ite  was high com pared to  the num ber in sim ilar 
areas in the  region. The a irpo rt s ite  a t Badgerys C reek  (Section 11.2) had six ty  bird 
species, while the  la rger Cum berland S ta te  F o rest has a recorded  101 species (Hoskens 
1979), and P en rith  Lakes, six ty-six  (Penrith  Lakes D evelopm ent C orporation  L td 1983). 
By com parison, n inety-six  bird species w ere recorded  a t the  Wilton s ite . Sim ilarly, th e re  
is a d iverse m am m al and am phibian fauna a t Wilton com pared w ith o ther areas.

The survey s ite  yielded several species th a t are regarded  as being th rea ten ed , including 
seven bird species and one m am m al, the  koala. T here is h ab ita t available w ithin the site  
w ith the  po ten tia l to  support o ther na tive  species not loca ted  during the  survey period, 
such as several species of rodent, m arsupial m ice, gliders and la rger dasyurids.

While it can be concluded th a t the whole survey s ite  is of high ecological value, the 
southern  p a rt is the m ore im portan t. It lies w ithin th e  M etropolitan  C atchm en t a rea  and 
re ta in s  a good cover of native  vegeta tion . A g re a te r  num ber of birds and m am m als was 
found here  than in the  northern  p a rt of the s ite , which is m ainly cleared  land. For 
in stance, fo rty -seven  bird species w ere found in the  v eg e ta ted  areas of the southern  part 
while only th irty -fo u r species w ere found in the cleared  land. In the  co n tex t, too, of the 
w ider region extending for som e 25 km around Wilton, the  southern  part of the  proposed 
site  is of high in trin sic  ecological value.
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R ecen t bushfires have a ffec ted  all the proposed site . However, such fires are  a na tu ra l 
phenom enon in the  A ustralian  bushland and the a rea  has a long fire  h istory . The 
M etropolitan  W ater Sew erage and D rainage Board has had a policy of low in tensity  
burning in the  ca tchm en t a rea  for many years and the fauna appear to  be able to cope 
w ith th is p ra c tic e . P o s t-fire  regenera tion  of vegeta tion  will occur and many of the 
anim als d isplaced by the rece n t fire  will reco lonize the  area .

16.2.Z Assessm ent o f e ffe c ts  and safeguards

This discussion is confined to  assessm ent of the e ffe c ts  of the proposed acquisition  and 
of fu tu re  a irpo rt developm ent a t the s ite . A ssessm ent of associated  e ffe c ts  arising from 
induced developm ent or from the  location  of new road or ra il access rou tes would requ ire  
fu rth er investigation  once the locations for these fac ilitie s  w ere determ ined .

A lthough change of ownership of the s ite  would have no fo reseeab le  e ffe c t upon the 
fauna, construction  of the airpo rt (which would require  the  rem oval of the vegeta tion  
from m ost of the site) would have im pacts upon many w ildlife species.

In view of the dependence of many of the faunal species upon the  na tive  vegeta tion , 
which covers about 90% of the  site , its  destruc tion  would resu lt in loss of h ab ita t for 
many anim als. The chances of successful colonization of unfam iliar te rr i to r ie s  by 
anim als d isplaced during developm ent have not been adequately  docum ented; how ever, 
Ew er (1968) describes the  process of invasion of new te rr i to ry  by m am m als in the 
following way:

If an anim al is extending its  range or has been forced by c ircum stances in to  a new 
area , then  of course it shows investigato ry  exploration, w ith its  a tten d an t caution 
and readiness for in stan t flight. Once te rr i to r ie s  have been estab lished , the anim al 
w ithin whose dom ain an encounter goes well has the advantage, since he has the 
assurance based on fam iliarity , while the in terloper is on unfam iliar ground. Within 
this sliding scale , the  estab lishm ent of stab le  te rr i to r ie s  would be ex trem ely  
d ifficu lt and costly , in te rm s of the  severity  of fighting th a t would be necessary  for 
am ow ner to  m ain tain  his area .

This im plies th a t an invader would be a t a considerable d isadvantage and, in m ost cases, 
would not survive d isp lacem ent.

A bundant h ab ita t is availab le outside the  airpo rt s ite , and some displaced individuals 
m ight be able to  colonize such areas. However, it could be assum ed th a t th e re  would be 
a serious fall in the population of fauna occupying the a irpo rt s ite . In many cases, a fall 
in num bers would have li t t le  e ffe c t upon the overall s ta tu s  of the species as m ost of 
those lo ca ted  are  of w idespread and common occurrence. H owever, several birds and 
one m am m al w ere lo ca ted  th a t are  classed as being in low or declining num bers, and the  
developm ent of land w ithin the tim bered  southern section  of the s ite  might have an 
adverse e f fe c t upon the overall s ta tu s  of these  species.

O ther e ffe c ts  during the construction  phase, such as increased  dust and noise levels, 
would be tem porary .

In addition to  the  d irec t e f fe c t of h ab ita t loss during the construc tion  phase, several 
ind irect e ffe c ts  of a irpo rt operation  could influence the population s ta tu s  of the  w ildlife. 
Once the a irpo rt was functioning, some species would recolonize th e  area . These would 
include avifauna well adap ted  to urban conditions, such as the in troduced  birds, the  
common starling , com mon mynah and spo tted  tu rtle -dove , and na tiv e  birds such as the 
masked lapwing, R ichard 's p ip it, b lack -faced  cuckoo-shrike, and galah. The p lan ting  of 
na tiv e  flow ering shrubs w ithin the airpo rt would a t t r a c t  many n ec ta r-feed in g  birds, such 
as honeyeaters. Van T ets  (1969a) listed  seventy-one bird species lo ca ted  a t K ingsford- 
Sm ith A irport, and it could be assum ed th a t a population of some of these  species would 
be found a t Wilton. T here is the  possibility  th a t collisions betw een  a irc ra f t and av ifauna
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could occur in the v icin ity  of the a irp o rt, and m ight involve species such as rap to rs  th a t 
have conservation value. Sim ilarly, some anim als and herpeto fauna  would re tu rn  to  the 
a rea ; for in stance, the p lanting and mowing of grassy borders would a t t r a c t  na tiv e  and 
in troduced herbivores, which would u tilize  the grassland for feeding and the adjoining 
fo rest for sh e lte r. H owever, a f te r  a  tim e, some of them  would move aw ay again, unable 
to  to le ra te  the  d isturbance from bright lights and the noise of a irc ra f t and o ther 
vehicles. These displaced anim als m ight not be able to  colonize adjoining areas.

B ecause of the im portance of the Wilton a rea  as a source of po tab le w ater for the 
Sydney m etropo litan  a rea , all w ate rs  leaving the  airpo rt s ite  would be contained  and 
tre a te d  (Section 15.2). Consequently, th e re  would be some risk th a t several small 
w atercourses would be disrupted, and th a t A llens C reek  would be a ffe c te d  by a changed 
w ate r reg im e. As well as providing a unique h ab ita t, w atercourses and the ir stream side 
vegeta tion  sire used by many anim als as m ovem ent corridors betw een p re fe rred  h ab ita ts ; 
operation  of the airport m ight thus disrupt some of the north -sou th  faunal m ovem ent 
along the  sm all creeks.

A m eliorative measures

L ittle  could be done during the construction  phase to reduce the im pact from h ab ita t 
loss. H owever, d isturbance to  fauna would be m inim ized by lim iting the am ount of 
clearing  to  th a t required  for each stage  of construction . O ff-s ite  c learance  would not be 
undertaken  unless i t  was necessary  for a irc ra f t sa fe ty  in order to  m aintain  flight 
c learance  levels. As the presence of koalas has been recorded  w ithin the  s ite  (Dames 
and Moore 1983; J . Wrigley, M etropolitan  W ater Sew erage and D rainage Board, pers. 
com.) i t  would be searched  prior to airpo rt construction , and any koalas found would be 
moved to favourable locations outside the area .

Landscaping would be designed to  m inim ize the a ttra c tio n  to those birds th a t may be a 
hazard  to a irc ra f t.  H owever, sm all birds such as honeyeaters m ight be expected  to  
recolonize some of the na tive  shrubs p lan ted  on the s ite . The presence of such bird 
species is unlikely to  seriously a ffe c t a ir tra f f ic . The D epartm en t of A viation would 
undertake a de ta iled  and continuing assessm ent of the likelihood of b ird /a irc ra f t 
collisions once the a irpo rt becam e operational, and would im plem ent w hatever m easures 
m ight be needed to  m inim ize the hazards of bird strikes. The risk of acciden ts arising if 
herbivores strayed  onto runways, taxiw ays, e tc . should be slight, as the the site  would be 
fenced a t the  com m encem ent of construction  w ith a 2 m chainm esh fence.

D isturbance of w ate r flows and the risk of w ater pollution would be kep t to  a minimum 
by the im plem entation  of the w ater m anagem ent policy described in Section 15.2. 
Baseline w ate r flow ra te s  along Allens C reek  would be obtained prior to  airport 
construction  and these ra te s  used as a basis for w ater re lease  during a irpo rt operation. 
This should resu lt in the re ten tio n  of w atercourse vegeta tion  and some degree of w ate r 
ponding would continue, as before airpo rt developm ent. M onitoring of the v e rte b ra te  
and in v e rteb ra te  ( te rre s tr ia l and aquatic) anim al populations associa ted  w ith Allens 
C reek , both  w ithin the  fu tu re  airpo rt boundaries and fu rth er dow nstream , would provide 
an e ffic ien t ind ication  of ecological changes th a t u ltim a te ly  m ight a ffe c t the 
H aw kesbury—N epean river system . S ilta tion  of w atercourses should not occur over the 
long term  under the soil conservation m easures proposed in Section 15.1.
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CHAPTER 17

Comparison of the Badgerys Creek 
and Wilton Sites

17.1 FORM OF THE COMPARISON

The com parison of the two sh o rt-listed  s ite s  takes the form of a continuous tab le  which 
follows the  sequence of C hap ters 7-11 (Badgerys Creek) and C hap ters 12-16 (Wilton). 
For each site  the  re lev an t environm ental fac to rs  are described in sum m ary form  w ith 
these descrip tions loca ted  side by side in the  firs t two columns of the  tab le . B eneath  
each descrip tion  is an assessm ent of the environm ental e ffe c ts  arising from  site  
acquisition  or a irp o rt construction  and operation .

The th ird  column of the tab le  com prises an assessm ent of the significance of the 
d ifference  betw een the  two s ites  on each environm ental fac to r . These assessm ents of 
the sign ificance of the d ifferences betw een the two sites are quan tified  where possible; 
in o ther cases the assessm ent rep resen ts  the  C onsu ltan t's  judgem ent.

Colum n th ree  of the  tab le  contains new m a te ria l (the assessm ent of d ifferences) not 
provided in C hap ters  7-16, including a discussion on the re la tiv e  accessib ility  of the  
Badgerys C reek  and W ilton s ites  and the im plications of accessib ility  for the role and 
tim ing of a irp o rt developm ent.

No a tte m p t is made to  w eight the  fac to rs  listed  in Table 17.1, nor is a site  
recom m ended. H ow ever, C hap ter 18 describes the  resu lts  of the public inform ation  
program m e conducted by the D epartm en t of A viation and contains descrip tions of:

. the views of residen ts in the Badgerys C reek  and Wilton areas as made known to the 
D epartm en t of A viation;

. sum m aries of m ajor w ritten  submissions made to the D epartm en t of A viation by 
organized groups.

. the  resu lts  of a wider survey of com m unity a ttitu d e s  tow ard the proposed second 
Sydney a irp o rt.

This in form ation  can provide a guide as to how various groups may assess the re la tiv e  
sign ificance of the  environm ental fac to rs  listed  in Table 17.1.
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17.2 THE COMPARISON TABLE

Table 17.1 Comparison of the Badgerys Creek and Wilton sites

D escrip tion  and assessm ent

B adgerys C reek Wilton

Significance of
d iffe ren ce

LOCATION AND SITE DESCRIPTION 
(Chapter 7)

The proposed s ite  is loca ted  in the  C ity  of 
L iverpool, 46 km d irec tly  w est o f Sydney 
and 48 km by road from the  c ity  cen tre . 
The proposed s ite  con tains a m ixture of 
ag ricu ltu ra l and ru ral re sid en tia l uses and 
inco rp o ra tes  th e  village a rea  of Badgerys 
C reek . The surrounding a rea  is also used 
for ag ricu ltu ra l purposes, as well as for a 
num ber of re sea rch , teach ing , defence  
and com m unication  estab lishm ents.

(Chapter 12)

The proposed s ite  is loca ted  in the  Shire 
of Wollondilly, 64 km d irec tly  south-w est 
of Sydney and 81 km by road from  the 
c ity  cen tre . About 95% of th e  proposed 
s ite  form s p a rt o f th e  M etropolitan  
C atchm en t for w a ter supply; the  
rem ainder is used for agricu ltu ra l 
purposes. The s ite  is bounded by 
ag ricu ltu ra l land to  the  north  and by the  
M etropolitan  C atchm en t to the  eas t, 
south and w est.

THE PROPOSAL AND PRELIMINARY MASTER PLAN 
(Chapter 8) (Chapter 13)

D escrip tion : 1,770 ha of land would be D escrip tion: 1,440 ha of land would be
acquired . acquired.

The a irp o rt layouts for both s ite s  a re  sim ilar in term s of runway alignm ent and 
fac ilitie s . Both are  designed w ith widely spaced p a ralle l runways of 4,000 m and 
Z,500 m in leng th  w ith a 1,660 m sep ara tio n  which can accom m odate  a irc ra f t  with 
wing spans up to  95m. The m aximum level of developm ent (worst case) could 
accom m odate  about 275,000 annual a irc ra f t  m ovem ents, and about 13 m illion annual 
passenger m ovem ents.

A ssessm ent: The second a irp o rt would 
requ ire  su b stan tia l changes to the  existing 
a irspace  arran g em en ts, and would reduce 
th e  am ount of non-contro lled  a irspace  
availab le  for genera l av ia tion  which would 
have to  use a reas fu rth e r to  th e  south and 
n o rth  of th e  Badgerys C reek  area .

A ssessm ent: The second a irp o rt would 
requ ire  m inim al changes to existing 
a irspace arrangem en ts. How ever, th e re  
would be lim ited  access for general 
av ia tion  to th e  south and sou th-east 
coast due to  a long corridor of con tro lled  
a irspace which would ex tend  south from 
K ingsford-Sm ith A irport to  beyond 
Wilton.

LAND ACQUISITION
(Section 9.1) (Section 14.1)

The proposed a irp o rt s ite  will be announced a f te r  an assessm ent has been m ade of 
public and governm ental subm issions rece ived  on this D ra ft E nvironm ental Im pact 
S ta tem en t and a f te r  th e  C om m onw ealth  and New South Wales governm ents have 
consulted  on acquisition  p rocedures. O nce th e  s ite  has been announced, the  acquisition 
process and im plem en tation  of planning contro ls will com m ence.

D escrip tion : The m arket value of land
and im provem ents w ithin the  proposed 
s ite  has been e s tim a ted  a t approx im ately  
$31 .5m.

D escrip tion: The m arket value of land 
and im provem ents w ithin th e  proposed 
s ite  has been e s tim a ted  a t  approxim ately  
$1.8m.

T hese values do not include allow ance for severance, injurious a ffec tio n , d istu rbance 
or any o th er fac to rs  th a t m ight be im portan t com ponents of com pensation for
com pulsory acquisition .

T here  a re  approxim ately  241 sep a ra te  
land t it le s  and 207 dwellings w ithin the  
proposed s ite  boundary; th e  residen t 
population is e s tim a te d  to  be 750 people.

T here a re  approxim ately  eigh teen  
sep a ra te  land t it le s  and one dwelling 
w ithin the  proposed s ite  boundary; the  
residen t population is th e re fo re  
e s tim a ted  to  be less than  ten  people.

A ssessm ent: The e f fe c ts  of land 
acquisition  a re  likely to be:

. social e f fe c ts  which cannot be
am elio ra ted  by m onetary  com pensation

. severance.

A ssessm ent: The social e f fe c ts  o f land 
acquisition are  likely to  be m inim al, as 
large  num bers of existing  residen ts 
would not be d isplaced. How ever, som e 
severance  of p riv a te  land would occur, 
and ce rta in  proposals for p roperty  
developm ent would be adversely 
a ffe c te d .

The assessm ent of assoc ia ted  e f fe c ts  arising from th e  acquisition  of new road or ra il 
access ro u tes  would requ ire  fu rth e r investigation  once the  locations of these  fac ilitie s  
had been d e te rm ined . ,

The Badgerys C reek  s ite  is som e 
33km by road closer to  th e  c ity  
cen tre  than  th e  Wilton s ite . The 
predom inant land uses a t Badgerys 
C reek  are  ag ricu ltu ra l and ru ral 
resid en tia l, w hereas the  Wilton site  
largely  used for w a ter supply 
ca tch m en t.

The Badgerys C reek  s ite  is 23% 
larg e r than  the  Wilton s ite .

T here  a re  minor d iffe ren ces in the  
o rien ta tio n  and prelim inary  
layouts, to  tak e  in to  account 
obstac le  c learan ce , a irspace 
considerations, earthw orks, and 
noise e f fe c ts  a t each s ite .

If th e  second a irp o rt w ere loca ted  
a t  Badgerys C reek , th e  a irspace 
a rrangem en ts in th e  Sydney Region 
would requ ire  com prehensive 
re s tru c tu rin g . Minor re stru c tu rin g  
would be  requ ired  if th e  a irp o rt 
w ere loca ted  a t W ilton.

The acquisition  process to  be 
adopted  would be th e  sam e 
irresp ec tiv e  of th e  s ite  se lec ted .

The m arket value of land and 
im provem ents is e s tim a te d  to  be 
$29.7 m illion h igher a t Badgerys 
C reek.

About 750 resid en ts  would 
even tually  be displaced by the  
acquisition  of the  B adgerys C reek  
s ite . Less than  ten  resid en ts  would 
be  d isp laced by th e  acquisition  of 
the  W ilton s ite .

The e f fe c ts  of land acquisition  
would be sign ifican tly  g re a te r  a t 
B adgerys C reek  than  a t W ilton, due 
to  th e  d isp lacem ent of a  g re a te r  
num ber o f existing  resid en ts .

For the  in te rim  period be tw een  
acquisition  and co nstruction , a land 
m anagem ent plan would be 
prepared  and im plem ented  by th e  
Com m onw ealth .



Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

Badgerys C reek Wilton
Significance of

d ifferen ce

NOISE 
(Section 9.2)

D escrip tion: About 6,368 ha of land lie 
w ithin th e  20 ANEF noise contour for the  
w orst case level of a irp o rt operations. 
Under existing planning contro ls, th ere  
could be a maximum of about 
1,951 people living within th e  20 ANEF 
contour who could thus be a ffe c te d  by 
a irc ra f t  noise.

(Section 14.2)

D escrip tion: About 6,786 ha of land lie 
w ithin th e  20 ANEF noise contour for 
the  worst case level of a irport 
operations. Under existing planning 
contro ls, th ere  could be a maximum of 
about 130 people living w ithin the 
20 ANEF contour who could thus be 
a ffe c te d  by a irc ra f t noise.

P o ten tia l n o ise -affec ted  areas and n o ise -affec ted  population w ithin th e  20 ANEF 
contour for Badgerys C reek and W ilton are  shown below:

Maximum num ber of residen ts

Zoning category Badgerys C reek— 
20-25 25-30

■ANEF contours 
30-40 40+

Wilton—ANEF contours 
20-25 25-30 30-40 40+

U rban/urban re lease 252 _ _ _ _ _ _

2 ha minimum 466 - - - 50 - - -

16 ha minimum 92 38 4 - 61 - - -

20 ha minimum - - - - 19 - - -

40 ha minimum 529 342 198 4
CSIRO 10 3 - - - - - -

U niversity 4 9 - - -

T otals 1,349 387 211 4 130 0 0 0

A ssessm ent: For th e  worst case  level of a irp o rt operations and the  maximum 
resid en tia l developm ent perm issib le under p resen t land use contro ls, a irc ra f t  noise 
could:

'seriously ' a ffe c t a  p o ten tia l 364 fu tu re  
residen ts, while 1,115 residen ts could 
be 'm odera te ly ' a ffe c te d  (including 
those seriously a ffec ted ).

ARCHAEOLOGY 
(Section 9.3)

D escrip tion : The a rea  com prises a  single 
env ironm ental zone which has been 
d istu rbed  by past and cu rren t agricu ltu re  
and resid en tia l developm ent. Previous 
and cu rren t a rchaeo log ical investigations 
in d ica te  th a t  th e  A boriginal 
a rchaeo log ical sign ificance of the  a rea  is 
re la tiv e ly  low. One archaeo log ical s ite , a 
sparse s tone  a r te fa c t  s c a tte r ,  was found 
during th e  field  survey.

A ssessm ent: The only s ites  likely s till to 
survive are  stone a r te fa c t  sc a tte rs  and, 
since  th e  proposed s ite  has been 
ex tensively  d istu rbed , th e  p o ten tia l value 
of any such a r te fa c t  s ites  is likely to  be 
low. The excep tion  to  th is would be any 
s ite s  on th e  banks of Badgerys C reek 
which, in som e a reas, a re  re la tive ly  
undistu rbed .

'seriously ' a ffe c t a  p o ten tia l 18 fu ture  
residen t (approxim ately), while 
68 residen ts could be 'm oderate ly ' 
a ffe c te d  (including those seriously 
a ffec ted ).

(Section 14.3)

D escrip tion: The a rea  contains two 
general environm ental zones of archaeo
logical sensitiv ity . Previous and curren t 
archaeological investigations ind ica te  
th a t the  Aboriginal archaeological 
significance of these  zones is re la tiv e ly  
low, although two rock sh e lte r  s ites  
containing Aboriginal drawings and 
possible a rchaeological deposits were 
loca ted  w ithin th e  s ite .

A ssessm ent: The proposed a irpo rt site  
has rem ained largely  undisturbed; hence 
the  sc ien tific  im portance of any a r te fa c t  
s ites is likely to  be re la tiv e ly  high, 
although the  num ber and significance of 
these  s ites a re  not likely to  be g re a t. No 
a r te fa c t  s c a tte rs  w ere found, and 
although two a r t s ites w ere loca ted  on 
the  proposed site , these  w ere poorly 
p reserved  and some of th e  artw ork  has 
faded or is p a rtly  obscured.

The a rea  of land outside the 
proposed s ite  th a t would be 
a ffe c te d  by a irp o rt re la te d  noise is 
500 ha g re a te r  a t Wilton than  at 
Badgerys C reek, due to  the 
d iffering  a reas and shapes of the 
two sites .

T here  a re  1,821 m ore people who 
could be a ffe c te d  by a irc ra f t  noise 
a t  B adgerys C reek  than a t W ilton. 
N early 93% of th e  land within the 
20 ANEF a t W ilton is zoned for 
w a ter ca tch m en t purposes and is 
thus uninhabited.

Noise from  airpo rt developm ent at 
Badgerys C reek could seriously 
a ffe c t about 318 m ore residen ts 
and m oderate ly  a ffe c t about 942 
m ore residen ts than  a t Wilton.

The archaeo log ical significance 
and sensitiv ity  of both s ites are 
re la tiv e ly  low.

In th e  case  of B adgerys C reek, the 
sc ien tific  im portance of a r te fa c t  
s ite s  is likely to be low because of 
th e  d istu rbed  n a tu re  of th e  site .

The re la tiv e ly  undisturbed 
condition of th e  Wilton s ite  would 
tend  to  suggest th a t the  sc ien tific  
im portance of s ites would be high. 
How ever, th e  frequency of s ites  is 
low and o th er rep re se n ta tiv e  s ites  
occur ad jacen t to  th e  proposed 
s ite . The a r t  s ites  a t W ilton are  
poorly p reserved  in co n tra st to 
o th er a r t  s ites  lo ca ted  in the  a rea .
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

Badgerys C reek Wilton

Significance of
d iffe ren ce

(Section 14.4)

D escrip tion: The a irp o rt s ite  is near the 
boundary be tw een  th e  T haraw al and 
IU aw arra local A boriginal land councils. 
T here  are  about 6,500 Aboriginal people 
in these  two land council areas.

A ssessm ent: The T haraw al and Illaw arra  
local A boriginal Land Councils have 
ind icated  conditional support for a irpo rt 
developm ent. H ow ever, they  have also 
expressed  concern  about the  likely 
e f fe c ts  on the  surrounding country, 
which is both trad itio n a lly  and 
h is to rica lly  im portan t to  them .

CONCERNS OF ABORIGINAL PEOPLE 
(Section 9.4)

D escrip tion : The a irp o rt s ite  is w ithin the 
G andangara Local A boriginal Land 
Council a rea . T here  a re  about 4,800 
Aboriginal people in th is Land Council 
a rea .

A ssessm ent: The G andangara Local 
A boriginal Land Council has expressed 
opposition to  th e  developm ent of th e  site  
on the  grounds th a t it would adversely 
a ffe c t th e  quality  of th e ir environm ent 
and way of life .

EUROPEAN HERITAGE 
(Section 9.5)

D escrip tion: Four main h is to rica l them es 
of European se ttle m e n t and developm ent 
were id en tified , beginning w ith the  in itial 
se ttle m e n t of th e  a rea  in 1813. T here 
w ere subdivisions o f these  early  g ran ts 
throughout th e  mid to  la te  19th cen tu ry  
as a  resu lt of land specu lation  and, during 
th e  period to  th e  m id-20th cen tu ry , 
fu rth er subdivision led to the  developm ent 
of sm all farm s and asso c ia ted  housing. 
More recen tly , developm ent has 
in tensified  w ith th e  predom inant 
ag ricu ltu ra l en te rp rises  consisting of 
b a tte ry  hen farm s, horse studs, m arket 
gardens, dairying and grazing , and fu rther 
co nstruction  of ru ra l resid en tia l housing.

A ssessm ent: The m ajority  of standing 
h is to rica l s tru c tu re s  w ithin th e  s ite  a re  of 
local im portance  only and no physical 
evidence of th e  in itia l se ttle m e n t phase 
ex ists . A slab shed and woolshed are  the 
only physical evidence of significance 
o rig inating  in the  mid to la te  19th 
cen tu ry . V icary's W inery (consisting of a 
v ineyard and house) estab lished  in 1917 is 
the  only known item  of regional he ritag e  
sign ificance  to occur w ithin the  s ite . No 
known h isto ric  buildings or item s of 
h e r itag e  value have been reg is te red  or 
recorded  w ithin th e  25 ANEF contour.

(Section 14.5)

D escrip tion: Because of poor land and 
unfavourable te rra in , European 
se ttle m e n t was delayed un til the  la te  
19th cen tury . S e ttlem en t of th e  a rea  
was ch ara c te riz ed  by sm all-scale  
dom estic  developm ent, o ften  associated  
w ith c a t t le  grazing. Many of the  sm all 
dom estic  land portions not originally  
appropria ted  by the  M etropolitan  W ater 
Sew erage and D rainage Board for 
ca tchm en t p ro tec tio n  have subsequently 
been acquired  for th a t purpose. A sm all 
a irc ra f t  landing s trip  was bu ilt on the 
proposed s ite  during World War II, but is 
now abandoned.

No s ite s  of p o ten tia l sign ificance 
to  A boriginal people w ere 
id en tified  w ithin th e  proposed 
Badgerys C reek  or W ilton s ites .

The G andangara Local A boriginal 
Land Council has expressed 
opposition to the  developm ent of 
an a irp o rt a t Badgerys C reek ; th e  
T haraw al and Illaw arra  local 
Aboriginal land councils have 
ind ica ted  conditional support at 
Wilton.

The land w ithin th e  Badgerys 
C reek s ite  has national h is to rica l 
value because of its  association  
with a p re-em inen t early  colonial 
fam ily, one of whose m em bers — 
G regory Blaxland — was th e  first 
to cross the  Blue M ountains.

Much of the  land w ithin th e  Wilton 
s ite  has been held by th e  Crown, 
and th e  sm all portion  of th e  land 
gran ted  to  Thom as M itchell in 1835 
th a t is con ta ined  w ithin th e  s ite  is 
not considered to  be of g rea t 
h is to rica l sign ificance.

The Wilton s ite  con tains no 
standing s tru c tu re s  re la tin g  to 
early  European developm ent.

Most of th e  standing s tru c tu re s  on 
th e  Badgerys C reek  s ite  a re  of only 
local im portance  and of m inim al 
h e ritag e  value. How ever, th ree  
item s of h e ritag e  value w ere 
iden tified , one of which is of 
regional sign ificance.

Assessm ent: T here a re  no surviving 
s tru c tu re s  of any kind re la tin g  to the  
early  se ttlem en t and developm ent within 
the  proposed s ite . No known h isto ric  
buildings or item s of h e ritag e  value have 
been reg is te red  or recorded  w ithin the  
25 ANEF contour.
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

B adgerys C reek Wilton
Significance of

d ifference

ECONOMIC EFFECTS
(Section 9.6) (Section 14.6)

D escrip tion: Both s ite s  a re  loca ted  near th e  Sydney m etropolitan  urban fringe and In Badgerys C reek, ag ricu ltu re  is
have experienced  rapid  population grow th during th e  in te rcen sa l period 1976-1981. the  m ain econom ic ac tiv ity ,
______________________________________________________________________________________  w hereas in Wilton it is mining and

Badgerys
C reek

sub-region

m anufacturing .
Social/econom ic Badgerys

Wilton
Wilton Sydney

ind ica to r C reek sub-region Region Both areas have experienced rapid 
grow th over th e  last decade, and

People  in sam e dwelling 
as in 1976 (%)

People aged under 15 (%)

42

34

45

30

37

34

49

29

52

24

the sub-regions around both s ites 
a re  expected  to  undergo 
su b stan tia l change by the  tim e  a 
second Sydney a irp o rt becam e 
operational. The Badgerys C reek

Population  grow th, 1976 to sub-region is expected  to  grow by
1981 (%) 64 17 52 19 3 59% by the  year 2001, and the

Em ploym ent in 
ag ricu ltu re  (% of 
to ta l  em ploym ent)

Em ploym ent in

42 2 * 1 -

W ilton sub-region by 42% 
(excluding grow th in Wollongong.)

m anufacturing  (% of 
to ta l em ploym ent) 25 27 * 36 23

Em ploym ent in trad e
(% of to ta l em ploym ent) 9 21 * 15 20

The 'journey to  work' census tab les ind ica te  th a t th e re  w ere very few jobs in 
W ilton in 1981.

In June 1984, unem ploym ent in both 
L iverpool and P en rith  was 13.3% and 
11.1% resp ec tiv e ly , com pared to the  
Sydney average  of 11%.

In June 1984, unem ploym ent in 
Wollondilly was 7.7% which is 
sign ifican tly  below the  average for 
Sydney (11%). However, unem ploym ent 
in Cam pbelltow n and Wollongong (13.1% 
and 14.2% respectively) was much 
higher.

A ssessm ent: The econom ic e ffe c ts  arising from land acquisition are  likely to  be sm all 
when com pared w ith the  econom ic e ffe c ts  of constructing  and operating  the  a irpo rt. 
A bout 7,000 person-years of work would be required  to  construct the  a irpo rt.
Assuming a peak y ear construction  w orkforce of about 1,600 jobs, construction  
em ploym ent flow-on in th e  Sydney Region would be about 1,800 jobs of which betw een 
600 and 1,100 would be jobs in the  sub-region.

D irec t em ploym ent assoc ia ted  with a second Sydney a irpo rt operating  a t 13 m illion 
annual passenger m ovem ents could be as high as 10,500 jobs in the  sub-region. A irport 
asso c ia ted  em ploym ent and induced em ploym ent could add a fu rth er 600 to  1,000 jobs, 
while flow-on em ploym ent in th e  Sydney Region could be up to 10,500 jobs of which up 
to  2,300 could be w ithin the  sub-region. A to ta l of about 22,000 new jobs could be 
c re a te d  by the  a irp o rt operations under the  w orst case of 13 m illion annual passenger 
m ovem ents.

T here is no significant d iffe ren ce  
betw een  th e  s ites  in te rm s of the 
econom ic e ffe c ts . H ow ever, the  
re la tiv e ly  higher unem ploym ent 
ra te s  in p a rts  of the  Wilton sub- 
region m ight be p a rtia lly  a llev ia ted  
if th e  a irp o rt w ere developed th e re  
and if it reached  a high level of 
operations.
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

Badgerys C reek Wilton
Significance of

d iffe ren ce

AGRICULTURE
(Section 9.7) (Section 14.7)

D escrip tion: The su itab ility  of land for 
ag ricu ltu re  w ithin th e  proposed site  and 
25 ANEF contour is good. About 79% of 
the  proposed s ite  and 74% of the  a rea  
w ithin the 25 ANEF contour is used for 
ag ricu ltu ra l a c tiv itie s , principally  
grazing , dairying, and horse ag is tm en t, 
spelling and train ing . Horse spelling, egg 
production , and horse train ing  are  the 
p rincipal a c tiv itie s  in te rm s of gross value 
of production . O ther uses include 
p iggeries, nurseries, vegetab le  growing 
and b ro iler production.

A ssessm ent: The gross value of 
production  from a reas w ithin the  s ite  and 
th e  25 ANEF contour is $8.3 m illion, of 
which about $5 m illion is from  w ithin the 
s ite . This to ta l  am ount of $8.3 m illion 
rep re sen ts  about 17% of th e  combined 
value of th e  ag ricu ltu ra l production  of the  
c itie s  of L iverpool and P en rith . The a rea  
is im po rtan t for the  num ber of bro iler 
chickens produced and the  production  of 
to m ato es for the  fresh vegetab le  m ark e t.

The e f fe c ts  of noise on ag ricu ltu ra l uses 
w ithin th e  25 ANEF contour are  likely to  
be sm all. T here  is no evidence th a t 
a irc ra f t  engine exhaust em issions a ffe c t 
vegetab le  or crop production. The e ffe c t 
of a irc ra f t  noise on livestock  is likely to  
cause som e concern  in itia lly , although 
evidence suggests th a t livestock becom e 
conditioned to  such a changed 
environm ent. Conditioning of chicks to 
noise may cause problem s for poultry  
fa rm ers.

REGIONAL PLANNING 
(Section 9.8)

D escrip tion: The su itab ility  of land for 
ag ricu ltu re  w ithin the  proposed s ite  is 
generally  poor. About only 4.5% of the 
proposed s ite  is used for b eef c a t t le  
grazing and for th e  ag is tm ent and 
spelling of racehorses. All of th e  land 
outside th e  a irpo rt s ite  w ithin the  
25 ANEF contour com prises uncleared  
forest and is not used for agricu ltu ra l 
production.

A ssessm ent: The gross value of produc
tion from agricu ltu ra l land w ithin the  
a irpo rt s ite  is about $195,000. This 
rep resen ts  about 0.3% of the  value of 
production in th e  Wollondilly Shire.

(Section 14.8)

D escrip tion : Sydney's population is expected  to  continue to  expand over the  nex t few 
decades. C u rren t p red ic tions a re  th a t it will reach  about 4 m illion people by the  tu rn  
of the  cen tu ry  and about 4.5 m illion people by 2011, although ra te s  of grow th may 
flu c tu a te  causing these  figures to  be reached  e ith e r sooner or la te r  than  these  fo recast 
d a te s . The fu tu re  s tra te g ic  d irec tio n  of m etropo litan  planning for th is expected  
in crease  in population will depend on a  num ber of fac to rs , including the  location  and 
em ploym ent opportun ities re la te d  to  a  second Sydney a irpo rt.

A ssessm ent: A decision on a  second a irp o rt s ite  will rem ove th e  necessity  to  re s tra in  
urban developm ent in a reas n ear o th e r cand idate  s ites . At the  sub-regional level, 
subsequent a irp o rt developm ent and land use requ irem en ts for ac tiv ities  associated  
w ith th a t developm ent could be read ily  accom m odated . While some displacem ent of 
existing  uses would occur, th e  m ain e ffe c t  of a  fu tu re  a irp o rt would be to  change the  
sequence in which the  p o ten tia l urban a reas a lready  iden tified  w ere developed ra th e r 
than  to  add to  the  to ta l  ex ten t o f urban developm ent.

While the  e x ten t of e f fe c ts  of 
e le c tro m ag n e tic  in te rfe re n c e , noise and 
o th er im p ac ts a sso c ia ted  w ith an a irport 
on various re sea rch  and techn ica l 
fa c ilitie s  is u n certa in , som e fac ilitie s  
would becom e inoperab le  if  a  high level of 
a irc ra f t  operations occurred .

If planning m easures w ere adopted a t the  
acquisition stage to  contro l incom patible 
land uses a t Wilton, no fu rth er e ffe c ts  
should be occasioned by a irc ra f t  if 
operations reached  the worst case level.

The likely e ffe c ts  of ste riliza tio n  of 
coal resources beneath  the s ite  cannot 
be de term ined  a t this s tag e, because the  
tim ing of both the  a irport developm ent 
and coal ex trac tio n  is uncertain .

The Badgerys C reek s ite  is 
ex tensively  used for ag ricu ltu re  
w hereas the  Wilton s ite  has l it t le  
ag ricu ltu re  use a t p resen t.

The con tribu tion  to  local 
ag ricu ltu ra l production  from  the  
Badgerys C reek s ite  is sign ifican tly  
g re a te r  than  it is from  W ilton.
Both a reas a re  likely to  su ffe r a 
loss of ag ricu ltu ra l p roduction  due 
to  th e  in d irect e f fe c ts  of any 
developm ent a sso c ia ted  w ith the 
proposed a irp o rt. H ow ever, this 
loss is likely to  be m uch g re a te r  at 
Badgerys C reek  than  a t W ilton.

T here  is also likely to  be som e loss 
of ag ricu ltu ra l production  in the  
fu tu re  due to  resid en tia l or urban 
developm ent; th is is also likely to 
be g re a te r  a t B adgerys C reek  than 
a t W ilton.

The sequence of urban 
developm ent will be exam ined in 
th e  M acarthur R egional 
Environm ental Study cu rren tly  
under p rep ara tio n  by the  
D ep artm en t o f Environm ent and 
Planning and scheduled for public 
exhibition  la te  in 1985. Both s ites  
a re  lo ca ted  in th e  M acarthur Sub- 
Region, but each  s ite  has a 
d iffe ren t se t of p o ten tia l urban 
a rea s p resen tly  iden tified  in the  
v icin ity .

The developm ent of am a irp o rt at 
B adgerys C reek  could render some 
re sea rc h  and tech n ica l fac ilitie s  in 
th e  v ic in ity  of th e  s ite  inopera tive . 
H ow ever, th e  long-te rm  fu tu re  of 
th ese  fa c ilitie s  in th e ir  p resen t 
loca tions is very u n certa in  even 
w ithout a irp o rt developm ent given 
th e  p rospect of fu tu re  
m etro p o litan  grow th and 
techno log ical change.
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

Badgerys C reek Wilton

Significance of
d iffe ren ce

GEOLOGY 
(Section 10.1.1)

D escrip tion: U nconsolidated Q uaternary  
sedim ents and consolidated T riassic  rock 
(Bringelly Shale) occur in the proposed 
s ite . The main geological fea tu re  of the 
site  is the  Luddenham Dyke which extends 
no rth -w est through the  s ite .

The proposed s ite  contains po ten tially  
im portan t c lay /shale  ex trac tiv e  
resources. The econom ic value of this 
resource  is cu rren tly  being investigated . 
Coal resources 40 Mt also exist beneath  
the  s ite  a t a depth  of about 830 m, but 
a re  unlikely to  be m ined in the  
fo reseeab le  fu ture.

Assessm ent: A decision to  acquire the  
proposed s ite  could po ten tia lly  s te rilize  
regionally  sign ifican t light-firing  
c lay /shale  ex tra c tiv e  resources. 
How ever, if su itab le  deposits w ere 
loca ted  w ithin the  proposed s ite , it may 
be possible to  co-o rd ina te  the  ex trac tio n  
of the  m ate ria l w ith the construction  of 
the  a irp o rt.

(Section 15.1.1)

D escription: T riassic  rocks of the 
W ianam atta Group (Ashfield Shale), 
M ittagong Form ation  and Hawkesbury 
Sandstone occur in the proposed s ite . A 
m ajor s tru c tu ra l fea tu re  near the  s ite  is 
the  N arellan L ineam ent fault line.

The predom inant econom ic resource  of 
the region is coal. Low ash hard coking 
coal which is of regional and national 
im portance is produced from local 
mines. However there  is some evidence 
to  suggest th a t the  quality  of some of 
the coal d e te rio ra te s  in the  a rea  of the 
proposed s ite . T here is about 50 million 
tonnes of in situ  coal benea th  the 
proposed s ite  which could be 
econom ically mined. T here a re  no o ther 
known econom ic ex tra c tiv e  resources 
within the  proposed s ite .

Assessm ent: A decision to  acquire the 
proposed site  could adversely a ffe c t 
proposals for the  ex trac tio n  of coal from 
beneath  the  site  and surrounding mining 
leases; how ever, it is uncerta in  a t this 
tim e w hether the developm ent of the 
a irpo rt would to ta lly  or partia lly  
s te rilize  the  resource .

Seism ic d a ta  co llec ted  to d a te  ind ica tes the  general region has a re la tiv e ly  low 
sensitiv ity , w ith most earthquakes in the region having their ep icen tre  around P ic ton - 
R obertson and Kurrajong.

The s ite  is lo ca ted  about 20 km outside 
the  M odified M ercallie  Scale Ground 
In tensity  V which is expected  to be 
exceeded on average once in every 
100 years. The v ibration  e ffe c ts  from 
such a trem o r a re  likely to  be sim ilar to a 
passing heavy truck .

The s ite  is loca ted  betw een  the  Modified 
M ercallie  Scale Ground In tensity  V and 
VI, which are  expected  to  be exceeded 
on average once in every 100 years. 
E arthquakes with such a ground in tensity  
produce vibration e ffe c ts  th a t awaken 
sleepers, frigh ten  people and dam age 
weak s tru c tu ra l work.

SOILS
(Section 10.1.2)

D escrip tion: The proposed s ite  contains 
sandy to  silty  clay loam s, and alluvial 
clays, loam s and sand derived from 
Bringelly Shale. Their fe rti l ity  ranges 
from  m odera te  to low and they  have a 
m oderate  to  high erosion po ten tia l. 
D rainage is poor and soil sa lin ity  occurs 
over a  sm all a rea  of th e  site .

Assessm ent: The s ite  com prises a large  
proportion of soils which are m oderately  
or highly erodible. It also contains areas 
of saline soils which are  likely to inhibit 
rev eg e ta tio n . Special m easures would be 
adopted to con tro l sed im entation  and 
ensure rev eg e ta tio n .

(Section 15.1.2)

D escription: The proposed s ite  contains 
a range of soil types derived from 
A shfield/B ringelly Shales and shale 
lenses in terbedded in sandstone. The 
fe rti l ity  of the soils is m oderate  to  poor, 
and they  have a m oderate  to  extrem e 
erosion po ten tia l. Soils tend to  have 
good perm eability . The shale-derived 
soils can exhibit sa lin ity  problem s.

Assessm ent: The s ite  contains soils 
which are  highly erodible and these  could 
p o ten tia lly  cause silta tio n  and 
sed im entation  problem s in the 
surrounding drainage system .

The Badgerys C reek s ite  occurs in 
a predom inantly  shale area , while 
the  Wilton s ite  is loca ted  in a 
predom inantly  sandstone area .

Both s ites  contain p o ten tia lly  
ex tra c ta b le  m ineral resources. 
While the  coal resources a t Wilton 
are  of regional and national 
sign ificance, it is unlikely th a t 
they  would be m ined for some 
tim e. The c lay /shale  resource  at 
Badgerys C reek  may be of regional 
significance but as yet this has not 
been determ ined .

Both s ites  could p o ten tia lly  
s te rilize  im portan t m ineral 
resources, although th e  ex ten t of 
this is u n certa in  in both cases.

The Wilton s ite  is loca ted  c loser to 
th e  likely ep icen tre  of any seism ic 
a c tiv ity  in the region. However, 
th e re  has been no m ajor s tru c tu ra l 
dam age caused by previous 
earthquakes or trem o rs a t Wilton 
although th e re  has been some 
minor dam age to  old buildings 
loca ted  near th e  ep icen tre  of :he 
earthquakes.

The Wilton s ite  contains a g re a te r  
varia tion  in soil types and 
c h a ra c te ris tic s  than  the  soils a t 
the  Badgerys C reek  s ite .

Both s ites  con tain  erodible soils, 
although the  Wilton soils a re  more 
highly erodible than  those at 
Badgerys C reek. Erosion contro l 
procedures would be adopted  at 
Wilton to  m inim ize the  risk of 
sedim ents en te rin g  th e  w ater 
supply system  during construction .
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

B adgerys C reek Wilton

Significance of
d iffe ren ce

PHYSIOGRAPHY
(Section 10.1.3) (Section 15.1.3)

D escrip tion: The proposed s ite  is loca ted  
on an e lev a ted  portion  of th e  C um berland 
P lain  a t an average  e levation  of 80 m 
above sea -lev e l. The s ite  ranges in 
e levation  from  45-118 m. About 95% of 
th e  s ite  has a slope of less than  5%.

D escription: The proposed s ite  is 
lo ca ted  on th e  W oronora P la teau  a t an 
average e levation  of 310 m above sea- 
level. The s ite  ranges in e levation  from 
245-333 m. About 75% of th e  s ite  has a 
slope of less than  5%.

R eshaping of th e  ground su rface  by excavating  and filling would be requ ired  to obtain 
th e  necessary  grades for fu tu re  a irpo rt developm ent.

About 15.754 m illion m 1 of excavation  
and 15.823 m illion m 1 of filling would be 
requ ired . This would involve up to about 
10 m of fill in som e locations, m ainly to 
fill c reek  beds, and up to 20 m of cut 
where the  ridge coincides w ith the  a rea  
for the  connecting  taxiw ay apron.

About 14.163 m illion m ’ of excavation  
and 14.035 m illion m ’ of filling would be 
required . This would involve up to  20 m 
of fill in some locations, m ainly to  fill 
c reek  beds, and up to  10 m of cu t would 
be required  where th e  existing  ridge lies 
across the  runways areas.

A ssessm ent: The above e s tim a te s  o f cu t-an d -fill a re  p relim inary . However, it would 
be feasib le  to  ob tain  a balanced c u t-an d -fill for earthw orks a t both sites.

DRAINAGE AND WATER QUALITY 
(Section 10.2)

D escrip tion: The proposed s ite  is loca ted  
in th e  upper p a rt of th e  South C reek 
ca tch m e n t. A pproxim ately 92% of the 
s ite  drains in to  South C reek  which en te rs  
the  H awkesbury R iver north  of Windsor. 
The rem aining 8% drains in to  Duncans 
C reek  which en te rs  th e  N epean R iver 
south of W allacia.

Flooding: Badgerys C reek  has the  only 
developed floodplain. Most o th er c reeks 
draining th e  s ite  have a su ffic ien tly  steep  
grad ien t to  render flooding unlikely for 
any duration  longer than  the  p a rticu la r 
storm  event.

G roundw ater: The W ianam atta  Group 
th a t underlies th e  s ite  has poor 
groundw ater p o ten tia l, and th e  w a te r th a t 
is availab le  is b rackish  to  saline and has a 
low yield th ereb y  lim iting  ex tensive  use 
o f th e  resource .

(Section 15.2)

D escrip tion: The proposed s ite  is 
loca ted  in th e  m iddle to lower pa rt of 
the  C ordeaux and C a ta ra c t rivers 
ca tchm en t on the  northern  edge of the 
M etropolitan  W ater Sew erage and 
D rainage Board's M etropolitan  
C a tch m en t for w ater supply. About 86% 
of th e  s ite  drains in to  th e  M etropolitan  
C atchm en t and en te rs  th e  Sydney w ater 
supply system . The rem aining 14% 
drains into Allens C reek  which flows into 
the  N epean R iver upstream  of Douglas 
Park .

Flooding: T here  are  no developed flood 
plains on the  s ite  although stream s are  
sub jected  to  flooding during m ajor storm  
even ts but w a ter does not rem ain  longer 
than  the  duration  of the  sto rm .

G roundw ater: The Hawkesbury 
Sandstone th a t occurs w ithin th e  s ite  is 
th e  m ost favourable porous rock in the  
Sydney Basin. G roundw ater is generally  
obtained from frac tu re  zones but has a 
low yield and can con tain  iron. Because 
of th is, its  use is lim ited .

Badgerys C reek  is loca ted  in the  
C um berland P lain w est of Sydney, 
while th e  W ilton s ite  is loca ted  in 
th e  W oronora P la te a u , som e 230 m 
higher than  th e  B adgerys C reek  
s ite . The B adgerys C reek  s ite  is 
generally  f la t te r  than  th e  Wilton 
s ite  and has a  lesser range in 
e levation . The W ilton s ite  contains 
a h igher proportion  of s te ep e r 
slopes than  does the  B adgerys 
C reek  s ite . The Badgerys C reek  
s ite  would requ ire  about 
1.69 m illion m s m ore of 
earthw orks than  W ilton in o rder to 
p rep are  the  ground su rface  for 
a irp o rt developm ent.

The W ilton s ite  is loca ted  
dow nstream  of the  m ain Sydney 
w a te r supply sto rag es but w ithin 
the  a rea  requ ired  to  p ro te c t the  
w a te r supply system  o ff-tak e s  a t 
P heasan ts  N est and Broughtons 
Pass.

A sm all p a rt of th e  B adgerys C reek  
s ite  occurs w ithin a defined flood 
plain, how ever, it does not a f fe c t 
th e  proposed developm ent.

The availab ility  and use of 
g roundw ater is lim ited  a t both 
s ite s , even though th e  W ilton s ite  
occurs in an a rea  o f favourable 
geology for g roundw ater.
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escription and assessm ent

Badgerys C reek Wilton

Significance of
d ifferen ce

DRAINAGE AND WATER QUALITY 
(Section 10.2)

W ater quality : Surface w a ters  draining 
from  the  s ite  e n te r  th e  H awkesbury- 
N epean R iver system . While these  w aters 
a re  not c lassified , th e re  a re  w ater quality  
problem s due to the  level of n u trien ts  
p resen t.

(Section 15.2)

W ater quality: Most su rface  w aters 
draining from the  site  would be d iverted  
from en tering  th e  M etropolitan  
C a tchm en t. Only run-off from 
undeveloped p a rts  of the s ite  would be 
allowed to e n te r  the  M etropolitan 
C atchm en t area .

A num ber of possible operations th a t could be conducted  a t the  second a irpo rt could be 
expected  to  give rise  to tre a te d  e ffluen t or produce con tam inants in s ite  run-off.
These would include:

. process w astew ate r arising from a irc ra f t  m aintenance 

. dom estic  sew age 

. s to rm w ate r
'C lean ' s to rm w ate r from developed areas 
w ithin the s ite  would be d iverted  into 
first-flu sh  re ten tio n  ponds. A to ta l 
sto rage  cap acity  of betw een  200,000 m 3 
and 300,000 m 3 would be requ ired  to 
con tain  the  in itia l flush, and the  capacity  
of the  basins would range from about 
15,000-70,000 m 3 depending on th e  size  of 
a rea  draining to  them . S torm w ater 
re ta rd in g  basins would also be provided on 
the  m ajor c reeks and would be designed to 
con ta in  the peak flow so th a t the p resen t 
peak flows from a 1:100 year storm  event 
would not be exceeded. Up to 500,000 m 3 
of sto rag e  cap ac ity  would be required, 
and individual basins would range in size 
from about 35,000-160,000 m 3.

A ssessm ent: Possible e f fe c ts  during 
a irpo rt construction  and operation  
include:

. increased  p o ten tia l for flooding along 
South C reek;

. e f fe c ts  on groundw ater;

. e f fe c ts  on w ater quality  during 
construction  and operation .

A p erim ete r dra inage canal would be 
constru c ted  around the  proposed site  
to g eth e r with a s to rm w ate r sto rage  and 
first flush re ten tio n  basins to  contro l 
run-off and to d irec t it out of the 
M etropolitan  C a tch m en t. Prelim inary  
design e s tim a te s  ind ica te  th a t the  canal 
would vary in w idth from 15 m at the  top 
of the  ca tchm en t to about 100 m a t the 
lower end. A to ta l sto rage  capacity  of 
betw een  200,000 m 3 and 300,000 m 3 
would be required  to con tain  the  in itial 
flush. A s to rm w ate r re ta rd in g  basin 
would also be provided on Allens C reek 
and would be designed so th a t the 
p resen t peak flow from a 1:100 year 
storm  event would not be exceeded. Up 
to 1.3 m illion m 3 of sto rag e  cap acity  
would be required  in this re ta rd in g  basin.

A ssessm ent: Possible e f fe c ts  during 
a irpo rt construction  and operation  
include:

. increased  po ten tia l for flooding along 
Allens C reek;

. e ffe c ts  on groundw ater;

. e ffe c ts  on w ater quality  during 
construction  and operation;

. loss of a rea  of w a ter supply 
catchm ent;

. risk of con tam ination  of the  Sydney 
w ater supply.

The D epartm en t of A viation would adopt design and operational m easures a t both s ites 
to  reduce the  a ttrac tiv e n e ss  of the  drainage system  to  birds.

C reeks th a t rece ive  run-off from 
the  Badgerys C reek s ite  have not 
been c lassified . In c o n tra s t, all the  
c reeks receiv ing  w aters a t the  
Wilton s ite  a re  classified  as e ith e r 
Class 'S' or C lass 'P '. These a re  the 
highest c lassifica tions given to 
receiv ing  w a ters  in NSW.

Irresp ec tiv e  of which s ite  is 
chosen, th e  D epartm en t of 
Aviation would com ply with all 
s ta tu to ry  requ irem en ts re la tiv e  to 
w astew ater d ischarges from the  
s ite  during the  course of a irpo rt 
construction  and operation .
Both s ites would require  about the 
sam e overall cap ac ity  for the  first 
flush re ten tio n  system . However, 
the  Wilton s ite  would requ ire  a 
much larger s to rm w ate r re ta rd ing  
basin as well as a p e rim ete r canal 
to ensure th a t run-off from the 
developed a reas of the  s ite  did not 
e n te r  the  w a ter supply system .

At W ilton, run -o ff from about 
875 ha w ithin the  M etropolitan  
C atchm en t would be d iverted  and 
th e  M etropolitan  W ater Sewerage 
and D rainage Board has estim a ted  
the  annual cost of w ater lost to be 
$23,600

The e ffe c ts  on groundw ater at both 
s ites is likely to  be low.

Both s ites  would co n trib u te  a 
sim ilar proportion of nu trien ts  
(nitrogen and phosphorus) to the 
n u trien t load of th e  dow nstream  
sec tions of the drainage system s 
in to  which they  would discharge 
tre a te d  e fflu en ts .
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

B adgerys C reek Wilton

Significance of
d iffe ren ce

AIR QUALITY
(Section 10.3) (Section 15.3)

D escrip tion: Six m ain sources of p o llu tan ts would be assoc iated  with the  operation  of 
an a irpo rt:

. a irc ra f t  engine exhausts during a irc ra f t  operations 

. a irc ra f t  fuelling system s 

. ground serv ice  vehicles and equipm ent 

. a irc ra f t  engine em issions during m aintenance 

. fuel sto rag e  system s

. access tra f f ic  en tering  and leaving th e  a irp o rt.

The e s tim a ted  annual a irp o rt re la te d  em issions for Badgerys C reek and W ilton are  
shown below:

Badgerys C reek Wilton
Source

Carbon
monoxide

Hydro
carbons

N itrogen
oxides

Carbon
monoxide

Hydro
carbons

N itrogen
oxides

On site

. a irc ra f t  em issions 1,411 518 798 1,411 518 798

. vehic le  em issions 1,743 200 251 1,835 211 264

. o th er 552 56 30 552 56 30

O ff s ite

. a irc ra f t  em ission 2,370 75 1,331 2,370 75 1,331

. vehic le  em issions 14,420 1,688 2,077 19,669 2,259 2,833

T ota l a irp o rt
re la te d  em issions 20,496 2,537 4,487 25,837 3,119 5,256

A ssessm ent: The e s tim a te d  net addition  of a irp o rt re la te d  air em issions to  the
fo recas t to ta l  em issions in the  Sydney Basin is as follows:

E stim ated  net
addition as a
re su lt of a irpo rt 
operations 4 ,333 649

% of to ta l
em issions w ithout 
a irpo rt 0 .6 0 .5

2,159 4,333 649 2,159

2.1 0 .6 0 .5 2.1

With reg ard  to  th e  construction  of an a irp o rt, th e  dust assoc ia ted  w ith earthm oving 
and s ite  p rep ara tio n  would arise  m ainly from the  operation  of mobile equipm ent and to 
a lesser e x ten t from  wind blowing across exposed areas.

Air d ra inage flows across th e  s ite  include 
a local sou therly  flow tow ards R ichm ond, 
regional dra inage flows from  th e  west 
(Blue Mountains) and south-w est 
(Illaw arra escarpm en t to Lake 
B urragorang), and a spillover flow in to  the 
P a rra m a tta  R iver Valley. These flows 
a ffe c t th e  tran sp o rt and d ilution of air 
em issions a t B adgerys C reek.

The south-w est air drainage flow from 
th e  Illaw arra  escarpm en t—M ittagong 
ridge—Lake B urragorang region would 
a ffe c t th e  transport and d ilution of air 
em issions a t W ilton. Depending on daily 
conditions, th is a ir drainage flow could 
tran sp o rt em issions to  d iffe ren t p a rts  of 
th e  Sydney Basin.

While the  net additions to  to ta l 
em issions a re  e s tim a ted  to  be 
about the  sam e for both a irpo rt 
s ites , a irp o rt re la te d  vehicle 
em issions, although not additional 
to th e  to ta l  em issions in the  
Sydney Region, would have a 
d iffe ren t p a tte rn  of geographic 
d istribu tion  depending on which 
s ite  was se lec ted . Emissions, from 
all sources a t an a irp o rt at 
Badgerys C reek are  likely to 
co n trib u te  to a degradation  of air 
qua lity  in the  H awkesbury Basin to 
a g re a te r  deg ree  than  em issions at 
W ilton, because  som e em issions a t 
th e  la t te r  s ite  would not be 
tran sp o rted  in to  th e  Sydney Basin 
(Hawkesbury or L iverpool basins) 
by drainage flows.

Emissions of dust from  site  
p repara tion  works and a irp o rt 
construction  would be m inim ized 
by w atering  and establish ing  
vegeta tio n  cover on exposed areas 
as early  as possible. During 
periods of strong  winds, dust 
deposition could be experienced  a t 
som e d istan ce  from  th e  s ite  (up to 
1 km), although th e  frequency and 
m agnitude of such occu rren ces are 
likely to  be low. Dust may thus 
a f fe c t nearby  residences a t 
Badgerys C reek . Dust pollution of 
th e  w a ter supply w eirs a t 
P heasan ts N est and Broughtons 
Pass is unlikely as these  w eirs a re  
loca ted  about 3 km from  th e  s ite  
away from  th e  d irec tio n  of the  
strong  prevailing  winds.
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

Badgerys C reek Wilton

Significance of
d ifferen ce

ROAD AND RAIL ACCESS PROPOSALS
(Section 10.4) (Section 15.4)

D escrip tion: To c a te r  for 13 million 
passengers a year, the  Hume Highway 
(The South W estern Freeway) east of 
Liverpool, and Bringelly Road betw een 
th e  freew ay and the N orthern  Road would 
requ ire  upgrading. A new road would also 
be required  along the  eas te rn  side of the 
s ite  connecting north  to  Erskine Park  
Road. The N orthern  Road would need to 
be re lo ca ted  w est of its  p resen t position 
where it passes through the  s ite .

D escription: Rail access to an a irpo rt at 
Badgerys C reek could be provided in two 
ways:

. a trunk rou te  via St Marys, in common 
with a possible freigh t railw ay from 
G lenlee on th e  Main Southern Line to 
W errington on the  Main W estern Line 
and from th ere  via the Main W estern 
Line to  Sydney;

D escription: To c a te r  for 13 million 
passengers a year the  Hume Highway 
(South W estern Freeway) would require 
upgrading from 4 to  6 lanes betw een 
Wilton Road and Cam pbelltow n and 
betw een Liverpool and Henry Lawson 
Drive. In addition, sections of P icton 
Road and Mount K eira Road might 
require  upgrading, a new link would be 
required  from the  freew ay to the  a irport 
en tran ce , and Mount K eira Road would 
need to  be re lo cated  along the  eas te rn  
edge of the site .

D escription: Rail access to  an airport 
a t Wilton could be provided in two ways:

Assuming ra il access w ere 
available, the  cost of the  road 
works necessary  to  c a te r  for 
13 m illion passengers a year would 
be about $159 m illion a t Badgerys 
C reek and about $154 m illion a t 
Wilton.

The cap ita l cost of providing ra il 
access will very much depend on 
the  rou te  se lec ted , the  fu ture  
availab ility  of cap ac ity  a t c ritica l 
poin ts on th e  ra il netw ork, and on 
the  ex ten t to which o th er additions 
or im provem ents to  the  netw ork 
tak e  p lace. The probable ranges of 
costs a re  $101 m illion to  
$217 m illion a t Badgerys C reek and 
$85 to  $237 m illion a t Wilton.

. a trunk rou te  via Wilton Loop and 
Maldon Junction , in common with the  
Maldon—D om barton e lec tr if ied  freigh t 
railw ay cu rren tly  being constructed , 
thence  via the  Main Southern Line to 
G lenfield, the  East Hills Line and the 
Illaw arra  Line to Sydney.

a trunk rou te  via G lenfield and thence 
via the  East Hills and Illaw arra  lines to  
Sydney.

A trunk rou te  via a new railw ay line 
from the  a irpo rt through Appin to 
Menangle Park  and thence via the 
main Southern Line to G lenfield, the 
East Hills Line and the  Illaw arra  line 
to  Sydney; this line could be developed 
for suburban as well as a irport 
serv ices.

COMPARISON OF RAIL AND ROAD ACCESS TIMES
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escrip tion  and assessm ent

Badgerys C reek Wilton
Significance of

d iffe ren ce

RELATIVE ACCESSIBILITY

A ssessm ent: The Badgerys C reek  and Wilton s ites  a re  m arkedly d iffe ren t in term s of 
accessib ility . The most in form ative  com parison of th e ir re la tiv e  accessib ility  is 
th e re fo re  to  consider ra il and road accessib ility  sep ara te ly , and to  m ake a rea -b y -area  
com parisons. F igure 17.1 shows isochrones (lines of equal tim e) for the  d iffe ren ce  in 
trav e l tim e across the  m etropolitan  a rea  to e ith e r Badgerys C reek  or W ilton. O verall 
average  trav e l tim es in peak hour (end-to-end trip  duration) for a ir passengers at 
Badgerys C reek and W ilton would be as follows:

A verage trav e l tim e (minutes) 
Badgerys C reek Wilton

By road 69 102

By ra il 72 88
(via St Marys) (via Douglas Park)

By ra il 68 84
(via Glenfield) (v ia Appin)

The following general conclusions can be drawn on the  re la tiv e  accessib ility  of the
two sites:

. If the  fu tu re  air trav e l m arket com prised predom inantly  visitors, then  the  rail
access tim e advantage of Badgerys C reek would be much reduced — com pared to the  
ra il trav e l tim e to Wilton from  the  c ity  cen tre  (where many visitors begin or end 
th e ir  journey a t present) th ere  would be only a  15 m inute or 21% saving.

. If the  fu tu re  air trav e l m arket com prised predom inantly  v isitors, but no ra il access 
to  the  a irp o rt w ere available, then  the  access tim e advantage of Badgerys C reek 
would be g re a te r  — about a 30 m inutes or 29% saving on trav e l tim e by road to 
W ilton from the  c ity  c en tre .

. If the  fu tu re  air trav e l m arket com prised predom inantly  residen ts, then  the  trav e l 
tim e advantage of Badgerys C reek  would be substan tia l for large  sec tions of the 
trav e l m ark e t. For exam ple, for trav e lle rs  orig inating  from much of the northern  
ha lf of the  c ity  th e re  would be a 40 m inute saving when com pared with road 
journeys to  W ilton, which would tak e  80 to  150 m inutes or m ore, according to  origin.

INFRASTRUCTURE AND ENERGY CONSUMPTION 
(Section 10.5)

D escrip tion : Existing local power and 
telecom m unication  fac ilitie s  would be 
a ffe c te d , as would a 330 kV transm ission 
line. This line is being in v estiga ted  for 
possible upgrading to 500 kV and diversion 
to  Kemps C reek  substa tion . C urren t 
plans for th is would have to be abandoned 
in favour o f a m ore expensive and less 
accep tab le  southern  rou te  if the line were 
to be upgraded.

Both s ites  a re  outside the  a rea  cu rren tly  serv iced  by the  M etropolitan  W ater Sewerage 
and D rainage Board and th ere  a re  cu rren tly  no plans to extend w ater supply or 
sew erage serv ices into these  areas. C onstruction  of new fac ilitie s  would be required  
to  m eet the needs of the  a irp o rt and assoc iated  developm ent.

A ssessm ent: The e f fe c ts  a sso c ia ted  with specific  in fras tru c tu re  proposals would 
requ ire  fu rth e r investiga tion  once the  s ite  has been se lec ted  and the requ irem en ts for 
re lo ca tin g  fac ilitie s  and providing serv ices determ ined.

(Section 15.5)

D escrip tion: A low voltage line, a 
330 kV transm ission line, and sec tions of 
the gas pipeline to Wollongong and of a 
pipeline used for dispersing w astew ater 
from  the  C ordeaux mine pit top 
fac ilitie s  all cross the proposed s ite  and 
would require  re location .

The choice of Wilton would 
necessarily  imply a ccep tan ce  of 
som e co n stra in ts  on th e  second 
a irp o rt's  ro le  and its  m anner of 
developm ent. These m ight be as 
follows:

. th e  need to  provide ra il access 
a t the  o u tse t, desp ite  th e  in itial 
low a ir passenger flows. (Were 
ra il access not provided, to ta l 
trav e l tim es for a bus-based 
system  of public tran sp o rt would 
be longer than  p riv a te  vehicle 
trav e l tim es);

. the  p robability  th a t a large  
proportion  of th e  Sydney 
residen t trav e l m arket could not 
be persuaded to  use th e  second 
a irp o rt;

. in com parison w ith Badgerys 
C reek , W ilton's ro le  would be 
m ore re s tr ic te d  to  serving:

-  those  m ost willing to  trad e  
increased  access tim e for 
lower air fa res (mainly leisure 
trave lle rs);

-  those lea s t d isadvantaged by 
the  rem o te  loca tion  (mainly 
v isito rs to , and resid en ts  living 
in th e  south of th e  city).

It follows from  these  co n stra in ts  
th a t  th e  tim e  a t which 
developm ent of a second a irp o rt a t 
W ilton would becom e viable would 
be la te r  than  a t B adgerys C reek .

Both s ite s  would have re la tiv e ly  
minor im pacts on existing 
in fra s tru c tu re . The Badgerys 
C reek  s ite  would a ffe c t proposals 
to upgrade an existing  power line 
and d ivert it to the  Kemps C reek 
substa tion . D evelopm ent of the 
Wilton s ite  would requ ire  m ore 
fa c ilitie s  to  be re lo ca ted .

Both s ite s  would requ ire  the 
construction  of a new p lant to 
t re a t  sew age e fflu en t.
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Table 17.1 Comparison of the Badgerys Creek and Wilton sites (continued)

D escription and assessment

Badgerys C reek Wilton

LANDSCAPE AND VISUAL QUALITY 
(Section 10.6)

D escrip tion: The proposed s ite  is located  
in th e  tran s itio n a l zone betw een  the  
C um berland P la in  and the  Blue M ountains 
escapm en t. Less them 10% of th e  s ite  is 
s till  v eg e ta ted  and 94% of the  s ite  is 
classed  as having m inim al landscape and 
scenic quality . The only d is tinc tive  
landscape fe a tu re  is the  p a rtly  v eg eta ted  
ridge which ex tends southw ards from 
Luddenham .

(Section 15.6.)

D escription: The proposed s ite  is 
loca ted  within the  p la teau  zone and 
contains a num ber of d iffe ren t landform  
fea tu res . O ver 90% of the  s ite  is 
veg eta ted . However 82% of the  s ite  has 
been classed as having a minim al 
landscape and scenic quality . The only 
d is tin c tiv e  landscape fea tu res  occurred  
along a sm all p a rt of C ascade C reek  and 
along the gorge bounding the site .

A ssessm ent: Most of the  se lec ted  s ite  would be c leared  and earthw orks would level 
the  high ground and fill som e of the  low depressions. These changes would irreversib ly  
a lte r  th e  cu rren t landscape and visual c h a ra c te r  of the  s ite .

FLORA 
(Section 11.1)

D escrip tion : A to ta l  of 71 n a tive  plant 
species w ere recorded  during the  field 
surveys o f the  proposed s ite . Only 
rem nan t stands of native  v eg eta tion  
rem ain , in clum ps ranging in size from 
0.5-1 ha  in a rea . F o rest or p a rtia lly  
c leared  fo res t rep re sen ts  less them 10% of 
th e  s ite .

A ssessm ent: None of th e  a reas of 
v eg eta tio n  w ithin the  proposed s ite  could 
be described  as an au th en tic  rem nant of 
th e  n a tu ra l p lant cover. Introduced plants 
a re  abundant and as a consequence the 
flo ris tic  value of the s ite  is low. Only one 
p lant was id en tified  as having significant 
conservation  value.

FAUNA 
(Section 11.2)

D escrip tion: The faunal h ab ita ts  are 
assoc ia ted  m ainly with the  c leared  
farm ing land, dams and w aterbodies, and 
rem nant v eg eta tion , particu la rly  along 
Badgerys C reek. The s ite  survey recorded 
61 birds, 1 native  m am m al, 14 rep tiles ,
2 am phibian species. The creek  h ab ita t 
was the  most im portan t of the  h ab ita ts  on 
the  proposed s ite .

A ssessm ent: There is a low d iversity  of 
fauna w ithin the  proposed s ite  and none of 
the  species recorded  are  regarded  as 
being of high conservation  value. The s ite  
is of low ecological value and a irport 
construction  would have l i t t le  im pact on 
the  s ta tu s  of w ildlife species.

(Section 16.1)

D escription: About 350 na tive  plant 
species were iden tified  during field 
surveys of the proposed s ite . Five 
vegeta tion  types were recognized and 
include sw am ps/w et heath ; scribbly gum 
woodland; pepperm int woodland; riverine  
complex; and open forest on shale.
These covered about 90% of the  s ite .

Assessm ent: The proposed s ite  contains 
about 11 significant p lant species. The 
s ite  has considerable flo ris tic  value, as it 
contains an in teg ra ted  and well 
preserved exam ple of regional 
v eg eta tion . Several p lant species 
iden tified  are  im portant because of 
re s tr ic te d  d istribution .

(Section 16.2)

Descripion: The main h ab ita t types th a t 
were identified  w ere assoc ia ted  with the 
shale and heath  vegeta tion , th e  c leared  
area  and the creek  lines. The s ite  survey 
recorded 96 birds, 12 n a tive  m am m als,
9 rep tiles  and 11 am phibian species. The 
native  vegeta tion  assoc iated  with the 
shale a reas supported the  highest 
d iversity  of w ildlife.

Assessm ent: T here is a high d iversity  of 
fauna w ithin the proposed s ite  and 
several of the bird and one m am m al (the 
koala) species are  considered of 
conservation  im portance. The s ite  is 
considered to  have high ecological value. 
While the loss of h ab ita t from the  a rea  
would not a ffe c t the  overall s ta tu s  of 
most species, the d istribu tion  s ta tu s  of 
some endangered species may be 
a ffec ted .

Significance of 
d ifference

While a irpo rt construction  at 
Badgerys C reek would rem ove a 
sm all a rea  of rem aining forest 
v eg eta tion , developm ent a t Wilton 
would requ ire  most of the  existing 
fo rest to be rem oved. Badgerys 
C reek has a m ore varied landscape 
because of th e  v a rie ty  in landcover 
types. However the  landscape and 
visual quality  of the  Wilton 
landscape is higher than  a t the 
Badgerys C reek  s ite .

The landscape and visual 
appearance of the  a irp o rt would be 
sim ilar irresp ec tiv e  of which s ite  
w ere chosen.

The Wilton s ite  contains over 280 
m ore p lant species, is flo ris tica lly  
m ore diverse, and contains about 
1,120 ha m ore fo rest cover than 
th e  Badgerys C reek  s ite .

In flo ris tic  term s, th e  W ilton s ite  
contains m ore significant p lant 
species and is generally  of g re a te r  
conservation  value than  the 
Badgerys C reek s ite .

A to ta l of 78 and 128 native 
species respec tive ly  w ere recorded 
a t Badgerys C reek and Wilton.

The Badgerys C reek s ite  is 
regarded  as having a low ecological 
value w hereas the  Wilton s ite  is 
regarded  as having a high 
ecological value. The loss of 
h ab ita t from e ith e r a rea  would not 
a ffe c t the  overall s ta tu s  of most 
species, although th e  d istribu tion  
s ta tu s  of some endangered species 
a t Wilton may be a ffec ted .
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CHAPTER 18

Public Information Programme

18.1 SCOPE OF THE PROGRAMME

During p repara tion  of this D ra ft E nvironm ental Im pact S ta tem en t, the D epartm en t of 
A viation conducted a program m e of public in form ation  to provide the com m unity both 
w ith cu rren t in form ation  on the process of selec ting  a s ite  for a second Sydney airport 
and w ith a m eans of com m enting on issues re la ted  to  the second a irpo rt. This was 
necessarily  an inform al program m e, as the form al m eans of receiving public com m ent 
will becom e available only when th is D ra ft E nvironm ental Im pact S ta tem en t is p laced  on 
public exhibition in accordance w ith the requ irem ents of the Environm ent P ro tec tio n  
(Im pact of Proposals) A ct 1974.

The m ajor e lem ents of the D epartm en t of A viation's program m e were:

. estab lishm ent of a Com m unity A ccess C en tre , where s ta ff  provided inform ation  and 
answ ered enquiries and where a special telephone enquiry serv ice was m aintained;

. provision of displays w ith background inform ation , maps and photographs in the 
v ic in ities of Badgerys C reek  and Wilton;

. conducting briefings and responding to inv itations for d ep artm en ta l o ffice rs  to 
a tten d  public m eetings;

. re leasing  inform ation  a t appropria te  stages on progress being made in the se lec tion  
of a site ;

. conducting surveys to  a scerta in  the a ttitu d e s  of the com m unity to  a second a irp o rt.

18.2 COMMUNITY ACCESS CENTRE

The Com m unity A ccess C en tre , loca ted  in the foyer of the NSW G overnm ent Inform ation  
C en tre  a t  55 H unter S tre e t, Sydney, was opened on 22 June 1984 and will rem ain  open 
un til a t le ast the  end of the period of public exhibition of this D raft E nvironm ental 
Im pact S ta tem en t. The cen tre  is open during norm al business hours and is s ta ffe d  by an 
inform ation  o ffice r from the  D epartm en t of A viation.
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Visual displays

A large display provides inform ation  about the s ite  selec tion  process and a descrip tion  of 
th e  tw o sh o rt-lis ted  s ite s , including sam ple layouts of runw ays. T here are  also 
descrip tions of the  analyses of su rface access requ irem ents, the  local environm ent, and 
princip les of a irp o rt m aste r planning. The s ite  se lec tion  program m e stag es  are  
illu s tra ted  and de ta ils  of consultancy assistance are shown. In terspersed  w ith the 
in form ation  panels are  photographs of various av iation  a c tiv itie s  plus photographs and 
re lie f  maps of the  proposed site  locations. T here is also in form ation  about com m unity 
access, and questionnaires are provided for v isitors to  use for th e ir  com m ents.

In the period from 22 June 1984 to  the end of February  1985, approxim ately  5,000 people 
v isited  the  cen tre .

Telephone Enquiry Service

As it  was expected  th a t many who could not v isit the Com m unity A ccess C en tre  would 
n everthe less  wish to  rece ive  inform ation  or m ake fu rth er enquiries, tw o telephone 
num bers w ere provided and widely advertised . From  18 Septem ber 1984 one of these  was 
an 008 a rea  code num ber, so th a t residen ts outside the 02 a rea  code d is tr ic t could 
te lephone the A ccess C en tre  for the cost of a local call. Enquirers calling a f te r  hours 
could record  a m essage for the inform ation  o ffice r to  follow up.

A to ta l of 2,360 telephone calls w ere rece ived  betw een 22 June 1984 and 11 January  
1985. In about 300 cases, the  enquirers called  a f te r  hours and le f t no m essage, so it was 
not possible to respond in those instances.

As well as a ttend ing  to the concerns of telephone callers the  in form ation  o ffice rs  no ted 
them  down, and they are sum m arized in F igure 18.1. The main em phasis in the enquiries 
was on the  u n certa in ty  and inconvenience caused by the  proposals: th e re  w ere many 
enquiries about the  location  of the  s ite  boundaries, about acquisition  of land and 
com pensation, and about o ther issues involving com m unity d isruption. People o ften  
discussed m ore than  one issue; for instance some began by s ta tin g  th e ir com plete  
opposition to the proposal and then, in e laborating  on th is, would bring forw ard a num ber 
of issues.

18.3 LOCAL DISPLAYS

D isplay panels w ere e rec ted  in local shops, council cham bers or post o ffices in or near 
both  the areas sho rt-lis ted  as a p o ten tia l location  for a second a irp o rt. For the  W ilton 
s ite , display panels w ere loca ted  a t Wilton and P ic ton  and, for the Badgerys C reek  s ite , 
they w ere loca ted  a t Badgerys C reek, Luddenham , St C la ir and Liverpool. Like the 
display in the C om m unity A ccess C en tre , these panels carried  inform ation  about the  Site 
Selection  P rogram m e and the possible a irp o rt s ite s . T here was a le tte r-b o x  beside each 
for the rece ip t of com m ents and for answ ers to  the questionnaires th a t had been widely 
d istribu ted  in the regions a ffe c te d  by the  s ite  proposals.

As no o ffice r was in a tten d an ce  a t any of these displays, it is not known how many 
people saw them . H owever, the many re fe ren ces  to them  in telephone enquiries to  the 
Com m unity A ccess C en tre  ind icated  th a t they  had increased  public aw areness and 
in te re s t.
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NUMBER OF TIMES CALLERS MENTIONED:

0 50 100 150 200 250

OPPOSITION TO THE BADGERYS CREEK
SITE

OPPOSITION TO THE WILTON SITE 

ACQUISITION AND COMPENSATION 

WHERE WOULD THE AIRPORT BE?

COMMUNITY DISRUPTION

EFFECT ON PROPERTY VALUES '^ f~ .J  • - j‘!". ' ’ ‘ V i* " ” '

NEED TO MAKE AN EARLY DECISION TO 
AVOID PROLONGING UNCERTAINTY

AIRCRAFT NOISE

ENVIRONMENTAL IMPACT

SPECIFIC INFORMATION ABOUT THE 
BADGERYS CREEK SITE

ACCESSIBILITY

THE STUDY TIMETABLE

SPECIFIC INFORMATION ABOUT THE 
WILTON SITE

GENERAL OPPOSITION TO BOTH SITES

QUESTIONED THE NEED FOR A SECOND 
SYDNEY AIRPORT

REQUESTED INFORMATION

ASKED ABOUT THE SITE SELECTION 
CRITERIA

FUTURE DEVELOPMENT PROSPECTS

GENERALLY SUPPORTED THE SECOND 
AIRPORT PROPOSALS

Figure 18.1
ISSUES RAISED IN TELEPHONE CALLS TO THE ACCESS CENTRE



18.4 BRIEFINGS AND MEETINGS

O fficers  from the  D epartm en t of A viation a tten d ed  the following m eetings:

D ate O rganizing group N atu re  of m eeting

July  1984 Local G overnm ent A ssociation 
of New South Wales

B riefing on progress of the 
se lec tion  program m e

S eptem ber 1984 W arner vale Progress 
A ssociation

Public m eeting  about the 
W arnervale s ite

O ctober 1984 W ilton A irport R esistance Public m eeting  about a 
proposal for a second a irp o rt 
s ite  a t Wilton

O ctober 1984 Badgerys C reek  A nti-A irport 
C om m ittee

C om m ittee  m eeting  about a 
proposed for a second a irpo rt 
s ite  a t Badgerys C reek

N ovem ber 1984 D epartm en t of A viation B riefings to Liverpool 
Council

D ecem ber 1984 D epartm en t of A viation B riefing to  P en rith , Liverpool 
and Wollondilly councils

Jan u ary  1985 D epartm en t of A viation B riefings to P en rith , Blue 
M ountains and Liverpool 
councils

January  1985 D epartm en t of A viation Briefing to  Wollongong 
Council giving la te s t 
in form ation  on the  se lec tion  
of a site

January  1985 D epartm en t of A viation Briefing to  Wollondilly 
Council giving la te s t 
in form ation  on the  se lec tion  
of a s ite

M arch 1985 H aw kesbury/N epean/G eorges R iver 
Basin A n ti-A irport C om m ittee

B riefing giving la te s t 
inform ation  on the se lec tion  
of a s ite

These m eetings have given com m unity groups opportun ities to obtain  inform ation  
d irec tly  from  o ffice rs  of the  D epartm en t of A viation, and to convey th e ir views.

Many local councils from  New South Wales country  d is tr ic ts  sen t rep resen ta tiv e s  to  a 
m eeting  of the  Local G overnm ent A ssociation on 25 Ju ly  1984 to  voice th e ir  strong  
concern  about th e ir need for continuing access to  K ingsford-Sm ith A irport by regu lar air 
tran sp o rt. They feared  th a t, if th e ir in tra s ta te  and com m uter flights w ere d irec ted  to a 
second Sydney a irp o rt, they would lose the  advantage of the  easie r access provided by 
K ingsford-Sm ith A irport to the  c ity  cen tre , which for th e ir short-hau l flights they  saw as 
being of v ita l im portance.
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Follow ing m eetings betw een  the M inister for A viation and delegations led by councils 
from  po ten tia lly  a ffe c te d  areas, ways of improving liaison a t o ffice r level w ere agreed 
on, to  ensure th a t councils and com m unity groups w ere kept inform ed of developm ents in 
the  program m e and given adequate  opportunity  to  con tribu te . A rrangem ents w ere made 
w ith  Liverpool and Wollondilly councils th a t provided for the involvem ent not only of 
D epartm en t of A viation and council o ffice rs  but also of nom inated rep resen ta tiv e s  of 
com m unity groups.

In addition, speakers w ere provided a t m eetings of the following serv ice clubs:

. P en rith  R o ta ry  Club on 18 June 1984 

. Sutherland R o tary  Club on 10 O ctober 1984 

. Engadine Lions Club on 21 Novem ber 1984.

18.5 INFORMATION ON PROGRESS

A t appropria te  stages in the Second Sydney A irport S ite Selection P rogram m e, the 
D epartm en t of A viation re leased  inform ation  about progress. The topics and da tes  of 
these  re leases are lis ted  below:

D ate Subject Form  of re lease

Ju ly  1984 A ppointm ent of major 
consultan ts

D epartm en ta l news re lease

6 Ju ly  1984 M inister opens Com m unity 
A ccess C en tre

M inister's speech

6 Ju ly  1984 D escrip tion  of Second Sydney 
A irport S ite Selection 
P rogram m e

B rochures, display panels in 
Com m unity A ccess C en tre

25 Ju ly  1984 Site se lec tion  procedures P aper p resen ted  to  m eeting 
of Local G overnm ent 
A ssociation of NSW

29 August 1984 Second Sydney A irport S ite 
Selection

M inisterial news re lease

18 Sep tem ber 1984 S hort-listing  announcem ent M inisterial news re lease

Septem ber 1984 Wilton or Badgerys Creek? Brochure

Septem ber 1984 Inform ation  on sho rt-lis ted  s ites L a tes t in form ation  added to 
Com m unity A ccess C en tre  
panels

Septem ber 1984 Inform ation  on sho rt-lis ted  s ites M inister's le t te r  to residen ts 
possibly a ffe c te d

O ctober 1984 Inform ation  on sho rt-lis ted  s ite s Display panels in local 
cen tres

25 O ctober 1984 C la rifica tio n  of p rocedures for 
acquisition  and com pensation

D epartm en ta l news re lease
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An address lis t was com piled of in te res ted  people who had ind icated  th a t they  wished to 
be inform ed when m ajor developm ents occurred  in the S ite Selection  P rogram m e. The 
lis t had grown to  over 700 by the  tim e of publication of this D ra ft E nvironm ental Im pact 
S ta tem en t.

18.6 SURVEYS OF COMMUNITY ATTITUDES

Two surveys w ere conducted during the  S ite Selection P rogram m e to  a sce rta in  
com m unity a ttitu d e s  tow ards a second Sydney a irp o rt. The firs t was a s ta tis tic a lly  
con tro lled  te lephone survey carried  out in January  1984, and the second was based on a 
questionnaire  available a t the A ccess C en tre  and local displays. D istribu tion  of the 
questionnaire began in June 1984 when the A ccess C en tre  opened. An am ended 
questionnaire  was issued following announcem ent in Septem ber 1984 of W ilton and 
Badgerys C reek  as locations for fu rth e r study. The resu lts  of bo th  surveys are  
sum m arized below.

Telephone survey

A to ta l of 1,350 people w ere in terv iew ed (Burke 1984). The sam ple was draw n from  the 
02, 042, 043, 045, 046, and 047 STD areas. A random quota technique was em ployed so 
th a t the  dem ographic c h a ra c te ris tic s  of the people who responded would re f le c t those of 
the  com m unity as a whole.

The resu lts  of th is survey ind icated  in general th a t the com m unity was very much aw are 
of the proposed to  acquire a s ite  for a second a irp o rt and, more im portan tly , endorsed its  
construction . Over eight of every  ten  respondents knew such a fac ility  was cu rren tly  
being planned, and m ore them half of these  were aw are th a t a s ite  had not y e t been 
se lec ted . A c lear m ajority  of people — seven of every  ten  respondents — expressed the 
view th a t a second a irp o rt was necessary .

While a  second a irpo rt was seen as crea ting  ce rta in  problem s, especially  for local 
residen ts, the  advantages i t  would bring w ere regarded  as c learly  outw eighing the  
d isadvantages. People fe lt th a t K ingsford-Sm ith A irport was inadequate  because, for 
exam ple, it was subject to a ir and road tra f f ic  congestion, and because the expec ted  
grow th of the  urban population would requ ire  fu rth er a irpo rt capacity  them could 
cu rren tly  be provided th e re . The principal advantages of a second a irp o rt w ere seen as 
being in the re lie f  of a ir tra f f ic  congestion a t M ascot, and in its  job c rea tio n  p o ten tia l. 
The m ajor d isadvantages people re fe rred  to  w ere the general disruption to  residen ts  
living in the a rea  and the  increased  noise levels. A part from the feeling  th a t the 
cu rren t Sydney fac ility  was inadequate , many people also saw a second a irp o rt as 
con tribu ting  positively  to  the whole of A ustralia .

When asked to  s ta te  th e ir p re fe ren ces  regarding the broad a rea  w here the  second a irpo rt 
should be bu ilt, people clearly  ind icated  th a t the Sydney M etropolitan  A rea was not 
strongly  favoured. R a th e r the p re fe ren ce  was for a s ite  som ew here on the  o u tsk irts  of 
Sydney or, failing th a t, a s ite  rem oved from  the  Sydney a rea  a lto g e th e r.

Specific p re fe ren ces  for seven s ites  nom inated as possible w ere, in rank order from the 
s ite  m ost p re fe rred  to th a t le a s t p referred :

. D arkes F o rest 

. H olsw orthy 

. Londonderry 

. Scheyville 

. Badgerys C reek  

. Som ersby

. Gundary P lains (Goulburn).
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A second Sydney airport was seen as serving both in terna tional and dom estic air tra ff ic , 
and as po ten tia lly  making a broad contribu tion  to the country and/or the S ta te  of New 
South Wales, ra th e r  than prim arily  contribu ting  to  Sydney only.

Community A ccess Centre questionnaire

A tw o-page questionnaire was developed and made available a t the Com m unity A ccess 
C en tre  and local displays. From  Septem ber 1984 a to ta l of 9,000 copies of the am ended 
questionnaire were placed w ith the various displays and approxim ately  670 responses 
w ere received .

As responses to  the questionnaire w ere voluntary and unsupervised, the 670 responses 
rep resen ted  only the views of those people who w ere in te re s ted  enough to  com plete 
questionnaires and re tu rn  them . Exam ination of the questionnaires re tu rned  showed 
th a t of the  670, 198 cam e from the Wilton area , including P ic ton , Douglas P ark  and 
Tahm oor, and 228 from  the  Badgerys C reek  area , including Luddenham , Bringelly and 
St C la ir. A fu rth er 111 cam e from areas ad jacen t to po ten tia lly  a ffec ted  com m unities. 
Thus 80% of all responses cam e from people living in or near a reas th a t could be 
a ffe c te d  by the  proposal.

Of the people retu rn ing  the questionnaires, 46% considered th a t the  m ost im portan t 
fac to r in siting an a irpo rt was the e ffe c t on the  local com m unity, while the second m ost 
im portan t was the e ffe c t on the local environm ent. A fte r th a t, 'operational and safe ty  
aspects ' and 'user convenience and accessib ility ' w ere the  overwhelm ing choices as next 
in im portance . 'C ost fac to rs ' was se lec ted  as the le ast im portan t. 'E ffec t on the local 
com m unity ' was the m ost im portan t fac to r for groups in all areas of Sydney excep t the  
no rth , where operational and sa fe ty  aspects w ere considered even more im portan t. 
H owever, the sam ple size for the groups from the north  was low, w ith only th irty -tw o  
questionnaires being re tu rned .

With regard  to  the  choice of a s ite , 51% of the respondents chose Wilton, 21% chose 
Badgerys C reek  and 28% se lec ted  ne ither of these s ites. H owever, as the  am ended 
questionnaire did not provide an a lte rn a tiv e  choice of s ites  o ther than the two th a t had 
been sho rt-listed , the num ber p referring  the 'n e ither' option may be s ign ifican t. The 
proportion  of respondents from the Wilton a rea  who p re fe rred  the Badgerys C reek  site  
was only 36%, while 54% chose ne ither as the ir p re fe ren ce . In co n tra s t, the proportion 
of respondents from Badgerys C reek  p referring  Wilton was a high 76% com pared w ith a 
'n e ith er ' vote of 17%. The m ajor reason given for a p re fe ren ce  for Wilton was 'the  e ffe c t 
on the  local com m unity' — presum ably because th e re  are few er people there  than a t 
Badgerys C reek . Those who p re fe rred  Badgerys C reek gave accessib ility  as the  m ost 
im portan t reason for th e ir choice.

S ix ty-five per cent of respondents considered th a t an a irpo rt would be a d isadvantage 
ra th e r  than  a benefit to  an area , and gave as the m ost im portan t reasons the adverse 
e f fe c ts  on the environm ent and on the local com m unity. The highest num ber of people 
holding this view cam e from the Wilton and Badgerys C reek  areas (75% and 82% 
respectively ). Of the 35% of respondents who considered a second airpo rt as a b enefit to 
the a rea  se lec ted  for the s ite , 80% gave em ploym ent as the m ain reason.

When asked in w hat ways the  com m unity would want to be kept inform ed about 
developm ent, by far the g rea te r  num ber of respondents favoured 'publications m ailed to 
respondents' and 's ta ffe d  inform ation  office  being tem porarily  located  in area '. To 
sa tisfy  these  needs, in form ation  is being sen t out under the  C om m unity A ccess 
Program m e to all those whose nam es are included on the cen tre 's  extensive address list, 
and also to  any one else who m akes a request. In addition, the Com m unity A ccess Bus, 
which is f it te d  out as a mobile in form ation  cen tre , will v isit many com m unities in or 
near the two sh o rt-listed  s ites  during the  period when the D raft E nvironm ental Im pact 
S ta tem en t is on public exhibition.
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In re la tio n  to  the  p repara tion  of submissions on the D ra ft E nvironm ental Im pact 
S ta tem en t, the  questionnaire  asked 'In w hat ways can we assist you?'. H ow ever, 
respondents appeared  to take  this question as an opportunity  to  a ir th e ir overall views. 
The g rea t m ajority  of people said th a t the re  should be no second Sydney a irp o rt and th a t 
K ingsford-Sm ith A irport should be expanded. They also clearly  s ta te d  the view th a t 
residen ts  should be kep t well inform ed and th a t th e re  needed to  be a quick decision on a 
s ite  for the new a irp o rt.

18.7 LETTERS TO THE MINISTER

Since com m encem ent of the S ite Selection  P rogram m e, le t te r s  to governm ent m inisters 
(principally to the  M inister for A viation) from m em bers of the public and organ izations 
have to ta lled  approxim ately  2,800. This to ta l included a mass mailing of approxim ately  
1,900 pro form a le tte rs  to the M inister for A viation objecting to  one location , Scheyville. 
O ver the  sam e period, le tte rs  to m inisters th a t w ere not m erely pro form a to ta lled  867, 
and re la te d  to  all s ite s  under consideration.

Since the  public announcem ent on 18 Septem ber 1984 by the  M inister for A viation th a t 
th e  G overnm ent had sho rt-lis ted  tw o locations, Badgerys C reek  and W ilton, for closer 
study, alm ost all correspondence received  by the M inister for A viation concerning the 
second a irpo rt has re la te d  to  these two sites.

18.8 MAJOR SUBMISSIONS

During the  course of p repara tion  of th is D raft E nvironm ental Im pact S ta tem en t,
submissions w ere rece ived  from the Badgerys C reek  A nti-A irport A ction Group and the
W ilton A irport R esistance  Group. Both submissions raised  a large num ber of issues which
are sum m arized below.

Badgerys Creek Anti-Airport A ction Group

The m ajor issues iden tified  in this submission w ere th a t:

. i t  was f if te en  years too la te  to  con tem pla te  building an a irpo rt a t Badgerys C reek;

. too many people would be a ffe c te d  by noise and pollution;

. local councils have allow ed housing applications to be processed over the  years, 
w ithout w arning the  applicants of a possible a irp o rt being s ited  there ;

. i t  would be necessary  to  acquire over 210 dwellings, two churches, a public school, a 
public hall, two shops, a post o ffice  and a cem ete ry , as well as one of the  la rg est 
milk producing p roperties  in New South Wales;

. em ployees and owners of businesses w ithin the a ffe c te d  a rea  m ight not be able to 
re lo c a te  in c ircum stances com parable to  those now enjoyed;

. people w ith p ro p erties  a ffe c te d  by noise would have to sell cheaply and would not be 
com pensated  for any losses incurred;

. all land w ithin the  25 ANEF noise contour should be acquired;

. the  residen ts of Kemps C reek  and those living in the fligh t paths on the heights of 
M ount Vernon and H orsley P ark  would be adversely a ffec ted ;
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. the  prim e objective in s ite  se lec tion  must be people, and in p articu la r consideration 
m ust be given to the num ber of people who would be a ffec ted  by site  se lec tion  and 
acquisition;

. th e  second Sydney a irpo rt should be loca ted  on public land.

This submission also s ta te d  th a t th e re  had been a lack of com m unication betw een  the 
D epartm en t of A viation and the general public and th a t questions w ere y e t to be 
answ ered (by the D epartm ent) on such m a tte rs  as:

. the  type of a irpo rt to  be built 

. the  use of the airpo rt 

. th e  type of a irc ra f t to  use the airpo rt 

. th e  d irec tion  of flight paths

. the  tim e when provisional s ite  maps would becom e available.

This submission s ta te d  th a t 24,000 signatures had been obtained for a p e titio n  en titled  
'No A irport for Badgerys C reek '.

Wilton Airport R esistance Group

The Wilton A irport R esistance Group p repared  two m ajor docum ents in the form of 
rep o rts  on the  environm ental im pacts of locating  an a irpo rt a t W ilton, and specifically  
w ithin th e  w ater ca tch m en t a rea . The firs t rep o rt (18 January  1985) was approxim ately  
110 pages in length , and the  second (30 January  1985) was 86 pages. This second 
docum ent contains a sum m ary of the  e ffe c ts  of the proposed siting of the second airpo rt 
in the  Wilton a rea  and /or the ca tch m en t. This sum m ary is reproduced below w ithout 
a lte ra tio n  (except for omission of re fe ren ce  to appendices in th a t docum ent).

In giving perm ission for the  sum m ary to  be reproduced, the  Wilton A irport R esistance 
Group no tes th a t its  submission is a d ra f t only and is not to be taken  as a submission on 
the  D ra ft Environm ental Im pact S ta tem en t.

SUMMARY OF EFFECTS OF THE PROPOSED SITING OF SSA IN 
WILTON/CATCHMENT

Topographical effects

The proposed site has been systematically analysed by a trained geographer familiar with 
the local area and its impact on local topography is now discussed in detail:

Cut and fill
In terms of longitudinal gradient, the two strips would require cut and fill averaging 
10 m. Much of the site would need to be filled with imported material. The fill needed 
in many areas would exceed 20 m, which, of course, was the reason for rejection of other 
sites during the original selection of the SSA. In view of the natural topographical 
features, this would mean blasting and the use of heavy capital equipment to remove 
overburden. It is highly likely to cause earth tremors from blasting which will accelerate 
otherwise long-term natural earth movements such as sandstone floaters within the site 
and outside it at the Cordeaux Gorge which border the site. Blasting in general could 
affect the stability of landforms some distance from the site as was the case when the 
F5 was constructed.

Mine subsidence
The site is surrounded by mine subsidence regions that were mined without recourse to 
such an extensive surface development like an airport. The additional costs of 
construction due to possible subsidence must be considered.
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Restriction of further expansion
The location of the runways within the proximity of the major gorges (850 m and 650 m) 
will obviously restrict future expansion and the development of the airport as a stand 
alone facility. South of runway 1 the Cordeaux river bank is as close as 500 m. In the 
North East, the runways are bounded by Cascade and Wallandoola Creeks forming part of 
the feeder system for Sydney's water supply. Expansion to the North West encounters 
two major problems. The first is the necessity to cut and fill 30 m since the fall of land 
is 60 m. The second is the location of Allen's Creek an integral part of the catchment 
drainage system, where heavy flows into Allen's Creek are likely to filter through the 
overburden into the sandstone lined Nepean Tunnel. This drainage into Allen's Creek is 
highly likely to deposit pollutants into the Sydney water supply.

Clearing of bushland
Construction of an airport in Water Catchment would require the removal of at least 
16 square kilometres of natural bushland to be replaced by the non-natural cover of 
asphalt. This would result in various cross-sectoral effects:

increased run-off and siltation of rivers;

. accelerated erosion and soil loss;

increased wind erosion;

. increased evaporation/transpiration rates leading to less effective utilization of the 
water storage in the existing dams;

. deterioration of water quality;

. damage to fish and breeding grounds;

destruction and disruption of the natural habitats of native birds and animals.

It is therefore crucial that these cross-sectoral effects, where activities in one sector 
affect other seemingly unconnected sectors are anticipated prior to any airport 
development within the catchment area.

Social costs

a. Resumption costs will be minimal due to the use of predominately Crown Land.

b. Apart from runway construction, the major costs would result from the re-location
of:

Mt. Keira Road; 

a natural gas pipe line; 

electricity transmission lines; 

telephone lines; and

control of drainage/run-off into tributaries of Wallandoola Creek, and the 
Cordeaux and Cataract Rivers.

c. The social costs, resulting from the loss of our national heritage, would be great. 
These would include:

removal of buffer zones; 
destruction of fauna and flora;
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sterilization of valuable coal resources; and 
pollution of Sydney's water supply.

d. Over 200 Wilton families will lose their lifestyles, the psychological effect of which 
is difficult to assess.

e. The cost of development of concurrent infrastructures such as railway link, 
hospitals, etc. would be astronomical.

f. The complaints of citizens of New South Wales were disregarded while the decision 
was made by government to construct the Maldon-Dombarton rail link. In addition, 
Wilton residents have still not been paid by the State government for land resumed 
for this railway. This project has now been put in cold storage. Like the airport 
proposal it was meant to provide employment. Can you blame Wilton residents for 
being cynical?

g. Cross runways will directly affect many other villages, e.g. Appin, Bargo, Tahmoor, 
Thirlmere and Picton, etc.

h. Television reception, which is marginal in the Picton area, will be greatly affected 
as aircraft fly between Picton and the Sydney transmitters.

i. The noise from airport maintenance and on-ground warm-ups, from planes landing or 
taking off, from planes in the circuit and on approach will greatly reduce the quality 
of life in surrounding areas.

j. The effect of noise spreads further in rural areas because of the lower absorption 
background levels and lack of barriers to baffle sound. The Galston estimate was 
that noise would be very loud 20 km from the airport.

k. The hills around Wilton and around Picton will cause the sound to reverberate. 
Picton will suffer an amphitheatre effect.

l. The Water Catchment is a very important wildlife refuge. It acts as a de facto 
National Park. An airport will destroy this habitat.

m. Wilton's picturesque brick church, St Lukes, could be damaged (e.g. Hansard reports 
on church roofs being displaced when located in the vicinity of flight/glide paths.

n. St Mary's Towers and Wilton Park, both listed by the National Trust and the National 
Estate and important in the history of the area, will be severely affected.

o. Aboriginal sites will be destroyed.

p. The area is subject to mine subsidence and earthquake activity which adds to 
building costs should industrial development follow the airport.

q. If development of the area does occur, water will have to be released from the
water storage dams to flush the nutrient laden water down the river. We cannot
afford to squander our water reserves in this manner.

r. The natural gas pipeline to Sydney runs through Wilton Catchment and has a major
offshoot to Wollongong. This pipeline will have to be relocated as a result of the
proposed airport, and the present regular checks on this line conducted by Melver 
Aviation will have to terminate at great risk to a leakage.

s. Those properties not resumed will drop in value and will be very difficult to sell.
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The effect of Wilton weather on the proposed SSA

Weather phenomena occurring in the Wilton area would pose the following problems for
aviation:

a. strong winter SW winds funnelling through the valley and turbulence about 
Razorback Range;

b. high incidence of fogs, and mists accentuated by the rivers and dams;

c. winter frosts and cold temperatures;

d. for light general aviation, it is desirable to land and take-off into the wind. Camden 
airport is well aligned for the prevailing wind pattern. Camden Airport runway is 
06-24 (i.e. 60°-240°) which approximates North East to South West. However, in 
Mr Beazley's news release September 18, 1984, it showed a possible runway 
configuration NW-SE facing Razorback Range superimposed over the township of 
Wilton. This runway alignment is totally inappropriate for the prevailing winds.

The effect on airline users of locating SSA at Wilton

a. Wilton is too far away from Sydney for a second airport - a taxi fare to Sydney costs 
over $50 (if one can be obtained).

b. Depending on the final location of the proposed site, Sydney's second airport could 
be 87-100 km from the City.

c. The location of a second airport in such a remote site would be recorded in the 
Guinness Book of Records for the city with the most remote airport (the average 
distance of an airport from the city it serves is 15 km).

d. Most air commuters come from the northern or eastern suburbs of Sydney and will 
have to travel through Sydney, mostly at peak hour.

e. It would take twice as long to get to the airport as it would to fly  to Melbourne.

f. You're halfway to Canberra by the time you've arrived at Wilton!

g. A phone call from Wilton to Sydney is STD.

h. Imagine a 26 hour flight from Europe, 1 hour through customs and then 2 hours drive 
from Wilton airport to Sydney. It's enough to send you to Melbourne or Brisbane.

i. Is it conceivable that the State Rail Authority can run a fast train from Wilton 
Catchment area to the city for international visitors, when present commuters from 
Campbelltown are not catered for.

j. How would the SRA schedule trains from Wilton/Catchrnent to cope with the 
periodic influxes of jumbo jet passengers when they can't even carry the area's coal?

k. What happens if you fly  into Wilton and your connection is from Mascot?

l. NSW residents do not want to use Wilton.

m. What if an accident was tragically to occur? There are not the facilities in the 
Wilton region to cope with such a crisis.
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Pollution

General comments
a. The SSA proposal raises the possibility of the need for a quarantine centre. This 

would have a disastrous effect in water catchment area.

b. The pollutants from an airport include carbon monoxide, mercury and lead, the 
severe effects of which have been noted in this report.

c. Representatives of the MWS&.DB have expressed concern at the prospect of typhoid 
carriers using toilets in the middle of the catchment area.

d. The area planned for the airport at Wilton is surrounded by rivers and creeks that 
are classified Class S (specially protected waters) under the Clean Waters Act. No 
effluent of any kind may be discharged into these waters.

e. It is possible to treat human wastes and make them fit to drink. But what happens 
when the Water Board goes on strike (such as happened in Sydney recently)? It's bad 
enough on the beaches and in our rivers, but, in our drinking water!

f. A major water supply tunnel passes through Wilton. This was built last century 
through porous sandstone and is unlined. It is known to fill with water draining from 
the land above.

g. Cascade Creek, which drains the area of the proposed airport, leads directly to 
Broughton's Pass Weir which is the start of the water supply canal to Prospect 
reservoir. This is an integral part of Sydney's Water Supply System.

h. Water treatment costs will be substantial at Wilton (approximately $80 million, at 
1984 prices).

i. The area is inappropriate for substantial industrial or residential development 
because of the difficulties with sewerage and drainage disposal in the upper reaches 
of the Nepean system due to low flow rates in the river below the dams, and the 
inappropriate terrain.

j. Pollution of the Nepean system will be detrimental to communities using the Nepean 
system for drinking (e.g. Menangle) or for agriculture.

k. To be consistent with its role and history, the MWS&.DB must resist and veto any 
proposal to introduce an airport into their sacred environ.

l. The Sydney sprawl needs a buffer zone to safeguard its water supply. At present, 
this buffer zone is the catchment area. There is nowhere else to guarantee the 
purity of the sources of their water supply. For future generations, preservation of 
this area will be crucial to the maintenance of a potable supply.

rn. How would Schweppes react to having their mineral waters polluted by an airport?

Questions to be answered regarding pollution of water and air
a. Since a sewerage treatment plant doesn't remove all traces of micro-biological 

activity, how does the MWS&.DB intend to guarantee that dangerous bacteria will 
not enter water system, especially under conditions as experienced in recent rains? 
During these recent incidences of heavy rainfall in this region, the open canal was 
polluted at Broughton's Pass, highlighting the sensitivity of our water supply and 
vulnerability of man-made systems.

b. The siting of an airport could be seen as fulfilling a need in the transport industry 
(although totally discredited in other sections of the two submissions presented by
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WAR). The Department of Home Affairs and Environment puts the case succinctly 
in its discussion paper titled 'Living Resource Conservation and Sustainable 
Development': 'Ecological processes essential for food production, health and human 
survival must be maintained, for without healthy life support systems the very 
concept of development is redundant. The life support system soil, air, water and 
natural living communities' (1982, p. 13). Interference in the water catchment area, 
to the degree requiring siting of a SSA and concurrent relocations of roads, 
transmission lines etc. will guarantee massive deterioration in the life support 
system for the Sydney population. Is it therefore ethical, to introduce such a 
potential polluter like an airport into such a sensitive natural environment as the 
upper unpolluted reaches of the Water Catchment Area?

c. The MWS&.DB currently closely monitor some effluent from Mascot discharged to 
sewer. We have been informed by the MWS&.DB that these details will not be made 
available because they are confidential. Surely the public have the right to such 
information because of its e ffect on their lives. What does the MWS&.DB fear about 
the effluent discharge from KSA? Would they have the same fear about effluent 
discharged from the SSA particularly if it was situated in its most sacred of domains 
(i.e. water catchment area).

d. The policy on conservation issues in respect of disposal of crown land, conversion of 
leases etc. states that 'crown land will not be disposed of by way of sale if it meets 
any of the requirements regarding land acquired to be retained for scenic or 
catchment area protection and/or protection and preservation of the habitat of 
native flora. Further, it states that it will not be allocated by way of lease or 
permissible occupancy if these requirements are adversely affected.' The MWS&.DB 
have been very possessive about their land and consistently followed a policy of 
buying up any holdings that became available particularly if in the vicinity of any 
streams. Will the MWS&.DB remain consistent with past policy and government be 
consistent with respect to crown lands and effectively veto any suggestion of siting 
SSA in water catchment area?

e. As argued in the two submissions, the siting of SSA in water catchment is likely to 
have unplanned, insidious and undesirable effects on the water cycle, flora, fauna 
and the population that rely on pure water. Can our society afford the additional 
costs incurred in curbing pollution, treatments aimed at removing pollutants, and 
the social costs associated with diseases and environmental damage?

f. The Water Resources Conference held at Macquarie University in 1983, resolved 
that no natural resource or physical commodity is more important to the country 
than water. Water resources are irreproducible. How can a government justify 
siting SSA in a locality that will pollute the Cordeaux, Cascade, Allens, and 
Wallandoola drainage system and hence make unacceptable and unsuitable for 
domestic purposes the water currently regarded as one of the most pure in the 
world?

g. Is the Department of Aviation presently investigating legislation which will allow 
for compensation for residents in areas affected by the noise of aircraft?

h. When will the House of Representatives Standing Committee on Environment and 
Conservation complete the enquiry into aircraft noise.

18.9 RESPONSE OF THE DEPARTMENT OF AVIATION

Throughout the  course of the Second Sydney A irport S ite Selection  P rogram m e, the 
D epartm en t of A viation has made every  e ffo rt to ensure th a t residen ts  in po ten tia lly  
a ffe c te d  areas have been kep t inform ed on the  progress of the study.
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W ithin the lim its of the tim etab le  se t by the Com m onw ealth G overnm ent, the 
D epartm en t of A viation has, through the work of its  C onsultan t, provided as 
com prehensive and as deta iled  a D ra ft Environm ental Im pact S ta tem en t as possible.

R ecognizing the scope and com plexity  of the subject m a tte r  of this D raft E nvironm ental 
Im pact S ta tem en t, a ten-w eek public exhibition period has been se t. During the course 
of this exhibition period the D epartm en t of A viation will continue to  m aintain  the 
Com m unity A ccess C en tre  in Sydney. In addition, the D epartm en t has a Com m unity 
A ccess Bus which will be loca ted  a t advertised  cen tres  in the v icinity  of Badgerys C reek 
and W ilton throughout the period of exhibition of this D ra ft E nvironm ental Im pact 
S ta tem en t.
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APPENDIX A: CONDUCT OF THE STUDY AND GUIDELINES FOR ENVIRONMENTAL 
IMPACT STATEMENT PREPARATION

CONDUCT OF THE STUDY

This D ra ft Environm ental Im pact S ta tem en t was p repared  over an eleven m onth period 
by th e  C onsu ltan t, Kinhill S tearns, under the d irec tion  of the D epartm en t of A viation. 
The scope of the  D ra ft Environm ental Im pact S ta tem en t was estab lished  by the 
guidelines p repared  jo in tly  by the D epartm en t of A rts , H eritage  and Environm ent and the 
NSW D epartm en t of Environm ent and Planning, which are included in this Appendix.

T hree re fe ren ce  groups w ere estab lished  to oversee the conduct of the study. The 
Environm ental R eferen ce  Group com prised rep resen ta tiv e s  of the Com m onw ealth 
d ep artm en ts  of A viation, and A rts, H eritage  and Environm ent, and the  NSW D epartm en t 
of Environm ent and Planning. This group provided guidance in the in te rp re ta tio n  of the 
E nvironm ental Im pact S ta tem en t guidelines and advice on the s tru c tu re  of the D raft 
Environm ental Im pact S ta tem en t and review ed the D ra ft E nvironm ental Im pact 
S ta tem en t te x t prio r to  publication.

The Land Use Working Group com prised rep resen ta tiv e s  of the D epartm en t of A viation 
and the  NSW D epartm en t of Environm ent and Planning. This group provided guidance on 
the  application  of the NSW G overnm ent's regional planning policies and specific  planning 
contro ls which will be g a z e tte d  to  coincide with the announcem ent of the se lec ted  site .

The A ccess Working Group com prised rep resen ta tiv e s  of the  Com m onw ealth departm en ts  
of A viation and T ransport, and the NSW d epartm en ts  of Main Roads and Environm ent and 
Planning, the S ta te  T ransport Study Group, the  U rban T ransit A uthority  and the S ta te  
R ail A uthority . This group provided guidance on appropria te  study procedures and on 
NSW tran sp o rt policies and plans, and provided d a ta .

SECOND SYDNEY AIRPORT SITE SELECTION PROGRAMME: GUIDELINES FOR THE
PREPARATION OF AN ENVIRONMENTAL IMPACT STATEMENT

1 INTRODUCTION

The main te x t of the D raft E nvironm ental Im pact S ta tem en t should be a s tra igh tfo rw ard  
docum ent trea tin g  its  subject in te rm s which are  c lear and readily  in tellig ib le to the 
general read e r. Supporting techn ica l de ta il should be included as appendices so th a t the 
D ra ft E nvironm ental Im pact S ta tem en t form s a com plete and se lf-con ta ined  en tity .

These guidelines are based on the requ irem en ts of paragraph  4.1 of the Environm ent 
P ro tec tio n  A dm in istrative P rocedures. These guidelines also recognize the requ irem en ts  
of the  NSW E nvironm ental Planning and A ssessm ent A ct, 1979, and the E nvironm ental 
Planning and A ssessm ent R egulation, 1980, in so far as the proposal com es w ithin the 
scope of the A greem ent betw een  the  Com m onw ealth M inister for A rts, H eritag e  and 
Environm ent and th e  NSW M inister for Planning and Environm ent concerning procedural 
guidelines for environm ental assessm ent involving the  Com m onw ealth and New South 
Wales.

In broad te rm s the  provisions of this ag reem ent require:

. consu ltation  w ith a view to  reaching  agreem ent on the environm ental in form ation  
each dep artm en t will requ ire , and m a tte rs  th a t should be covered, in a D raft 
E nvironm ental Im pact S ta tem en t;
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. the  D ra ft E nvironm ental Im pact S ta tem en t being made public in accordance w ith 
the  specific  requ irem en ts  of each departm en t;

. exchange of w ritten  com m ents rece ived  on the D ra ft E nvironm ental Im pact 
S ta tem en t;

. consu lta tion  w ith re sp ec t to any inquiry contem plated ;

. independent assessm ent and p repara tion  of repo rts  to  M inisters by the two 
d ep artm en ts  but w ith appropria te  consultation ; and

. re fe ren c e  to M inisters where the d epartm en ts  are unable to reach  ag reem en t.

The NSW environm ental leg islation  requ ires th a t the  person preparing  a D raft 
E nvironm ental Im pact S ta tem en t shall consult w ith the D irec to r, D epartm en t of 
Environm ent and P lanning, to  asce rta in  the  D irec to r's  requ irem en ts  w ith regard  to  its  
form and co n ten t. As there  has been liaison betw een the C om m onw ealth  and S ta te  w ith 
regard  to these  guidelines, it may be regarded  as m eeting  the D irec to r's  requ irem en ts.

An essen tia l e lem ent of the  D ra ft Environm ental Im pact S ta tem en t is the discussion of 
a lte rn a tiv e s , th e ir environm ental im pacts and the reasons for the choice of the proposal. 
In discussions betw een the  d epartm en ts  of A rts, H eritage  and Environm ent and A viation 
it has been agreed  th a t the  D ra ft Environm ental Im pact S ta tem en t will be the basis for 
arriv ing a t a short list of a lte rn a tiv e  s ites, ra th e r  them one p re fe rred  s ite . It is envisaged 
th a t d e ta iled  discussion in the D raft E nvironm ental Im pact S ta tem en t will co n ce n tra te  
on the key s ite s  on th is short list. H owever, it is also essen tia l th a t the re  is adequate  
coverage of the  reasons, environm ental or o the r, for the elim ination  of all o th e r possible 
a lte rn a tiv e  s ite s  and courses of action , including continued re liance  solely on K ingsford- 
Sm ith A irport.

It will be necessary  to se t out early  in the docum ent the n a tu re  of the s ite  se lec tion  task  
and consequently  the scope of the D ra ft Environm ental Im pact S ta tem en t. The aim of 
the exerc ise  is to se lec t and acquire land for a second Sydney a irp o rt against a possible 
sh o rtfa ll in cap ac ity  a t K ingsford-Sm ith A irport. The D ra ft E nvironm ental Im pact 
S ta tem en t will discuss in d e ta il the  im pacts associated  w ith the se lec tion  and acquisition  
p rocess and will cover as far as possible the im pacts of possible developm ents a t the 
various s ite s. H owever, as th e re  is no com m itm ent a t this s tage  to any developm ent a t 
the  se lec ted  s ite , this discussion cam only be in broad te rm s w ith regard  to  a irpo rt design. 
H ow ever, as noise is a key issue in the  environm ental assessm ent of the proposal it would 
be essen tia l for the D ra ft Environm ental Im pact S ta tem en t to  show the  location  and 
alignm ent of the runways and to provide ANEF contours for considera tion  in re la tio n  to 
ad jacen t and an tic ip a ted  urban developm ent.

The D ra ft E nvironm ental Im pact S ta tem en t should also include an analysis of access 
requ irem en ts  in re la tio n  to  an tic ip a ted  m etropo litan  urban developm ent. As the ro le of 
the  second Sydney a irp o rt may not be determ ined  a t the tim e of the p repara tion  of the 
D ra ft E nvironm ental Im pact S ta tem en t, the assessm ent will need to  be based on the 
'w orst possible case ' for each  s ite  under consideration .

The docum ent should include su ffic ien t in form ation  and tech n ica l d a ta  to  enable 
in te re s ted  p a rtie s  to  exam ine the basis of the environm ental im plications of decisions. 
R elevan t maps should also be included but th e ir p repara tion  and reproduction  should be 
such as to  m inim ize, as fa r as convenient, th e  cost of prin ting  th e  D ra ft E nvironm ental 
Im pact S ta tem en t, and of making it availab le to  the public.

The following guidelines ind ica te  the  aspects  which should be considered in the 
p rep ara tio n  of the  D ra ft Environm ental Im pact S ta tem en t. Each asp ec t should be d ea lt 
w ith only to  the ex ten t considered appropria te  to  the developm ent under considera tion , 
w ith a  view to con cen tra tio n  on the  m ore significant im pacts. It is also essen tia l th a t
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close co n tac t be m aintained w ith th is D epartm en t during the  p reparation  of the D raft 
Environm ental Im pact S ta tem en t. The D epartm en t of A rts, H eritage and Environm ent 
will in tu rn  fa c ilita te  the  necessary  liaison w ith the NSW D epartm en t of Environm ent 
and Planning w ith resp ec t to  the S ta te 's  requ irem en ts on the form and con ten t of the 
D ra ft E nvironm ental Im pact S ta tem en t. These guidelines are not necessarily  exhaustive.

2 CONTENTS OF THE DRAFT ENVIRONMENTAL IMPACT STATEMENT

2.1 Introduction

T itle  of the proposal; nam e of the proponent; place of the D ra ft E nvironm ental Im pact 
S ta tem en t in the planning, design and decision-m aking process for the second Sydney 
a irpo rt; application  of Environm ent P ro tec tio n  A dm inistrative P rocedures to  the 
proposal and relationship  w ith S ta te  environm ent assessm ent procedures; scope of the 
D ra ft E nvironm ental Im pact S ta tem en t in th a t it covers as far as possible the  e ffe c ts  of 
a developed, operational second Sydney a irpo rt as well as s ite  iden tifica tion  and 
acquisition  e ffec ts ; im m ediate  steps following the E nvironm ental Im pact S ta tem en t, 
p a rticu la rly  s ite  announcem ent and acquisition procedures.

2.2 Summary

The D ra ft E nvironm ental Im pact S ta tem en t should include a  concise sum m ary of 
re levan t in form ation  to  enable the reader to  obtain a quick but thorough understanding 
of the proposal and the  resu lting  environm ental im pact.

2.3 Background to and need for the proposal

N eed for new runway cap ac ity  in the  Sydney Region in the  long te rm . Analysis of 
av iation  dem ands for Sydney Region and discussion of K ingsford-Sm ith airpo rt site  
lim ita tions.

D escrip tion  of the C om m onw ealth G overnm ent's decision re la ting  to  M aster Planning 
K ingsford-Sm ith a irpo rt.

O utline of u ltim a te  constra in ts  a t K ingsford-Sm ith a irpo rt.

H istory of investigations for new runway cap ac ity  in recen t years and sum m ary of 
in form ation  made publicly available in recen t years on this issue through the M ajor 
A irport N eeds of Sydney exerc ise .

R elationship  of proposal to  planning for o ther a irpo rts  in the Sydney Region and for all 
form s of av iation  in th e  Region, including general aviation.

Consequences of taking no action , the  planning risk involved in not reserving a s ite  now.

S ta te  G overnm ent views and regional planning considerations regarding K ingsford-Sm ith 
airpo rt and new a irpo rt developm ent for a second Sydney a irpo rt as form ally conveyed to 
th e  Com m onw ealth G overnm ent.

2.4 Role of and requirements in general for a typical second Sydney airport

Range of possible roles for the second Sydney a irpo rt when fully operational in long
te rm . A dditional second Sydney a irpo rt m easures which are desirable to  keep options 
open for u ltim a te  developm ents beyond fo recast period.

The D ra ft E nvironm ental Im pact S ta tem en t to be based on assum ptions re la ting  to  the 
fully operational second Sydney a irpo rt (w orst-case scenario for the configuration th a t 
has been adopted).
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In general te rra s  the locational requ irem en ts, a rea  needs and site  requ irem en ts  for a 
typ ica l second Sydney a irp o rt, w ith re fe ren c e  to  a irp o rt operational c r ite r ia .

In general te rm s th e  levels of a ir tra f f ic  th a t will be g en era ted  by such a  fully 
operational second Sydney a irp o rt, its  investm ent requ irem en ts, the  su rface  tra f f ic  likely 
to  be gen era ted , likely pressures for urban developm ent in nearby areas, and the likely  
ex ten t of n o ise -a ffec ted  areas under flight paths.

2.5 Elimination of unsuitable alternative second Sydney airport sites

Sum m arise the  process of short-listing  to  the cu rren t a lte rn a tiv e  s ite s , which was 
undertaken  in ea rlie r stud ies and has been adopted in cu rren t planning.

In sum m ary form  provide the  environm ental reasons re la ting  to  both the  n a tu ra l and the 
social environm ent for the  reduction  of the cu rren t list of s ite s  to  a short list of two or 
th ree .

Provide o ther reasons for the  elim ination  of a lte rn a tiv e  sites: operational, topographical, 
s ite  su itab ility , econom ic, financial, accessib ility , and any o thers.

Give the  S ta te  G overnm ent's views, p articu la rly  on the rela tionship  of a lte rn a tiv e s  to 
Sydney's regional planning, as made available to the  C om m onw ealth G overnm ent.

The above analysis should be in su ffic ien t d e ta il to  ju s tify  beyond doubt to the  public the  
elim ination  of unsuitab le s ite s  from fu rth e r consideration .

N om inate th e  rem aining feasib le and prudent a lte rn a tiv e  s ite s  for a second Sydney 
a irp o rt, which will be discussed in the D ra ft Environm ental Im pact S ta tem en t -  the short 
list.

2.6 Description o f the environments of the remaining alternatives

A descrip tion  of the existing and an tic ip a ted  fu tu re  environm ents on the sh o rt-lis t s ites  
and re la te d  areas is required  to  provide baseline environm ental d a ta  for the  evaluation  of 
the  im pact of the proposals, developm ent of safeguards and subsequent m anagem ent and 
m onitoring program m es. Any d e ta iled  techn ica l in form ation  should be provided in an 
appendix.

The environm ent of the  s ite s  and re la te d  areas  should be described , to  an appropria te  
level of d e ta il for each s ite , including the  following:

Natural environment

. geom orphology -  land form s, te rra in  analysis 

. topography as regards airpo rt su itab ility  

. soils -  soil types, including erosion po ten tia l

. geology, including seism ic s tab ility , m ineralisa tion , m ate ria ls  th a t could be used for 
construc tion  or which could becom e s te rilized

. hydrology -  d e ta ils  of su rface  and underground w ater system s including flood 
p o ten tia l, w a te r quality

. c lim ate  -  p a rticu la rly  wind, fogs and tem p era tu re  inversions

. a ir quality  -  dust, sm oke, p a rticu la te s , and rela tionsh ip  of site  to Sydney's air 
drainage basin
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. fauna, h ab ita ts

. ecological re la tionsh ips, including conservation  s ta tu s  of species or associations to
be disturbed  by p ro jec t

. visual aspects of th e  s ite  -  im m ediate  and from  vantage points 

. a reas  of special sign ificance.

Socio-econom ic environment

. population d istribu tion  and s tru c tu re  (numbers, dem ographic ch a ra c te ris tic s  and 
trends, e thn ic  and social structu re)

. w orkforce and occupations, em ploym ent opportunities, regional unem ploym ent
(numbers and skills)

. descrip tion  of existing prim ary, secondary and serv ice industries in the locality

. social fac to rs  (cu ltural or lifes ty le  c h a ra c te ris tic s , existing trends and social 
problems)

. land tenu re , subdivision, and easem ents through s ites

. land use -  existing and proposed uses (especially those imposing constra in ts  on the 
proposal), governm ent land, fo rests , w ater resources, in fra s tru c tu re  corridors, ru ra l, 
industria l, residen tia l, com m ercial, rec rea tio n a l, mining, town planning or zoning 
considerations

. fea tu re  and s ite s  of h is to rica l, scenic, rec rea tio n a l, cu ltu ra l or sc ien tific  in te re s t - 
including national parks or reserves, p laces on the  R eg ister of the  N ational E s ta te

. s ite s  or re lics  of A boriginal anthropological or archaeological significance

. descrip tion  of ad jacen t urban areas and re levan t existing local and regional services, 
social fac ilitie s  and in fra s tru c tu re

. noise environm ent a t the s ite , under prospective flight paths and near possible 
access rou tes and o ther works.

2.7 Description of alternative proposals at the short-listed sites

D escribe the sa lien t fea tu res  of the proposed for each site  as regards acquisition  and any 
a lte re d  land use. In addition, describe as far as possible airpo rt developm ents a t each 
s ite . The techn ica l, social and broad econom ic c h a ra c te ris tic s  of the p ro jec t, flight p a th  
and its  associa ted  fac ilitie s , bo th  public and p riv a te , should be discussed. Provide 
appropria te  m aps, figures and diagram s.

Specific aspects on which inform ation  should be included, as appropria te , are:

. s ite  boundaries, s ite  earthw orks, possible m a te ria l requ irem ents and sources of 
supply;

. ex ten t of acquisitions for the s ite , associated  works and fligh t paths (if applicable);

. flight paths, and likely frequency of flights on each runway and generalised
descrip tion  of a irc ra f t types making flights;

. f lo ra  v e g e ta tio n  asso c ia tio n s
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. fa c ilitie s  of all types to  be provided w ithin site ;

. num ber of em ployees, trav e lle rs , o thers who will v isit site ;

. loca tion  of access roads or o ther tran sp o rt fac ilities;

. descrip tion  of likely tra f f ic  volum es by transpo rt modes;

. provision of u tility  serv ices to the s ite  and dem ands on those services;

. outline of essen tia l or likely o ff-s ite  in fra s tru c tu re  and com m unity developm ents
which will be necessary  for the support and servicing of an a irpo rt in the v icin ity  of 
each  site ;

. desirab le  zoning and land-use requ irem en ts ad jacent to site  and under flight paths.

2.8 P otential environmental impact

The p o ten tia l im pact on the environm ent of the a lte rn a tiv e s  should be assessed by 
exam ining and discussing the  p red ic ted  e ffe c ts  of all face ts  of the proposed developm ent 
a t each of the  sho rt-lis ted  s ite s  on the  existing and likely fu tu re  environm ent a t the 
local, regional and (if appropriate) S ta te  or national levels.

Im pacts should be considered for the acquisition , construction , and operational phases. 
The im pacts may be d irec t or ind irec t, adverse or benefic ia l, short or long-term  and 
tem porary  or irreversib le . Em phasis should be given to m ajor im pacts. Im pacts should 
cover the a irp o rt itse lf , re la te d  and ad jacen t areas and access rou tes.

Some exam ples of the  more obvious types of im pacts th a t need to be considered are 
listed  below:

Acquisition phase

. any e ffe c ts  on the  n a tu ra l environm ent arising from acquisition 

. severance e ffe c ts

. e f fe c ts  of acquisition  of residences, com m ercial and industria l a c tiv itie s ,
in s titu tions , and o thers

. e ffe c ts  of acquisition  on rec rea tio n  areas, s ite s  of archaeo log ical or h eritag e  value 

. com pensation m easures for com pulsory acquisition 

. tim ing , procedures for acquisition.

Construction phase

D escribe as far as p rac ticab le  the likely im pacts of construction  works associatd  w ith 
any fu tu re  developm ents as they a ffe c t the various s ite s. These im pacts may arise  from :

. earthw orks, soil erosion, hydrological e ffe c ts , m ate ria ls  required  for construction  
and possible sources of supply;

. ex ten t of clearing  (if any) of na tiv e  vegeta tion  plus e ffe c ts  on na tiv e  fauna,
especially  ra re  or endangered species or sign ificant hab ita ts ;

. e ffe c ts  on n a tu ra l environm ent of new in fra s tru c tu re  works, e.g . roads, access 
tracks, pow er lines, w ater pipelines, sew erage disposal or solid w aste disposal sites;

572



. social im pacts of construction  w orkforce on nearby areas.

Operational phase

D escribe as far as p rac ticab le  the likely im pacts of an operational a irpo rt a t each  of the 
proposed s ites  including possible cum ulative e ffe c ts  w ith associated  developm ent. 
Im pacts which m ight be considered include:

. noise im pacts

a irc ra f t in fligh t, in te rm s of ANEF contours, and on ground 
su rface  tra f f ic  generated ;

. e lec tro -m ag n e tic  in te rfe ren ce  from flights;

. air pollution

a irc ra f t 
su rface tra ff ic
associated  urban developm ent;

. e ffe c ts  of a lte ra tio n  to run-off and drainage p a tte rn s;

. sa fe ty  -  a irc ra f t and surface tra ffic ;

. visual im pacts a t the s ite  and from  vantage points;

. e ffe c ts  of w aste disposal, particu la rly  sew erage;

. e ffe c ts  on local and regional economy;

. dem ands on com m unity fac ilitie s  and u tilities;

. e ffe c ts  on surrounding land uses and zonings a t the announcem ent s tage , in the long 
te rm .

2.9 Analysis of alternative sites

Since it would be inappropriate  to publicly nom inate a p re fe rred  site  before a M inisterial 
decision, the  D ra ft E nvironm ental Im pact S ta tem en t could ind icate , by em ploying some 
form  of analy tica l m atrix , the range of environm ental considerations which would need 
to  be taken  into account in coming to  decision on a  s ite . This might include a w eighting 
of the  environm ental im pacts discussed above for each site , which would need to  be 
balanced against o th e r (non-environm ental) fac to rs  in final decision making. This should 
involve the  sep ara te  listing  of tangible and intangible (subjective) m a tte rs .

2.10 Environmental safeguards and monitoring

D escribe and assess all safeguards and remedied m easures proposed for the am elio ra tion  
of the po ten tia l im pacts iden tified . This should be done in a  separa te  chap ter in the 
D ra ft E nvironm ental Im pact S ta tem en t, and should include de ta ils  of any m onitoring 
program m es undertaken  following acquisition. A spects to be covered should include:

. com pensaton for acquisition;

. m onitoring program m es and any procedures to be im plem ented to  avoid 'planning 
bligh t' following acquisition;

. com pensation (if applicable), standards and flight pa th  procedures re la tin g  to the 
minim ising of a irc ra f t noise nuisance;
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. ex ten t of acquisition  of land rezoning options or o ther m easures th a t m ay be 
possible to  m inim ize e ffe c ts  outside site ;

. provision for long-term  leaseback  for non-residen tial uses;

. ongoing liaison w ith S ta te , local governm ent as regards regional planning,
environm ental standards.

2.11 Sources of information

The sources of in form ation  (e.g., re fe ren c e  docum ents, l i te ra tu re  sources, research  
p ro jec ts , au th o rities  consulted) should be c ited .

2.12 Appendices

A dditional in form ation  re levan t to the  D ra ft E nvironm ental Im pact S ta tem en t th a t is not 
included elsew here should be se t out in appendices (e.g., m aps, graphs, tab les , 
photographs, rep o rts  e tc).

E nvironm ent A ssessm ent Branch 

D epartm en t of A rts, H eritage  and
E nvironm ent F ebruary  1984
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APPENDIX B ASSESSMENT AND COMPARISON OF CAPITAL COSTS FOR ALL SITES

In order to  com pare the  cap ita l costs required  for construction  and support of a irpo rt 
fac ilitie s  a t each of the ten  nom inated s ites  under the  w orst case assum ptions used for 
s ite  ranking, es tim a tes  w ere obtained for the following:

. land acquisition  costs

. re loca tion  of any Com m onw ealth fac ilitie s  on the  site  

. re lo ca tio n  of existing in fra s tru c tu re  on the site  

. s ite  p rep ara tio n  costs 

. access re la ted  costs to  support the  site  

. costs for new in fra s tru c tu re  a t the site .

T hese cost e s tim a tes  are  se t out in Table B .l in te rm s of constan t (1984) dollars. It 
should be no ted  th a t s ite  p reparation  costs include only the  costs of preparing the s ite  
for construction  (obstacle clearing , earthw orks of various types); the  costs of the 
'su p e rstru c tu re ' a t the airpo rt s ite  (runways, taxiw ays, te rm inal buildings, m ain tenance 
fac ilitie s , etc.) w ere not included because, for the purposes of s ite  com parison, 
sup ers tru c tu re  costs w ere assum ed to  be essen tially  iden tica l for all s ites.

Table B .l Cost estim ates -  25 million passenger worst case ($millions, 1984 prices)

Site Site
acquisition

R elocation  of 
Com m onw ealth 

fac ilitie s

R elocation  of 
existing 

in fras tru c tu re

Site
prepara tion

Access New
in fras tru c tu reRoad Rail T otal

Badgerys C reek 76 .7 50.0 10.8 94 .6 218.0 104.0 322.0 4 9 .0
Bringelly 116.0 0 12.25 84 .6 187.0 132.0 319 .0 4 4 .0
Holsw orthy 17.3 360.0 9 .5 375.3 137.0 106.0 243.0 55.0
Londonderry 59.8 9 0 .0 0 84 .5 226.0 123.0 349.0 56.0
Scheyville 174.4 51.0 11.6 7 9 .2 232.0 76 .0 308.0 49 .0
D arkes Forest 3 .9 0 0 169.4 192.0 70 .0 262.0 49 .0
Som ersby 32 .0 0 10.5 135.0 250.0 145.0 395.0 100.0
W arnervale 51.0 0 3 .5 88 .0 313.0 114.0 427 .0 50.0
Wilton 10.9 0 4 .2 103.4 184.0 134.0 318.0 104.0
Goulburn 15.9 0 4 .6 135.0 370.0 368.0 738.0 75 .0

Sites w ere then ranked on the basis of the 'savings' re la tiv e  to  the most expensive s ite . 
Table B.2 ind icates the savings for each a irpo rt s ite  w ith resp ec t to  the six cost item s in 
Table B .l. These savings w ere com puted by sub trac ting  the  es tim a te  for each cap ita l 
cost item  from the  h ighest e s tim a te  for th a t item , w ith the m ost expensive s ite  on each 
cap ita l cost item  having a saving of $0. The following assum ptions w ere made regarding 
discounting of fu tu re  costs:

. A discount ra te  of 10% was used.

. F u tu re  disbursem ents excep t acquisition  w ere assum ed to  take  place in fifteen  
years ' tim e (1999). The reasoning behind this assum ption was th a t, if the second 
a irp o rt w ere to begin operations in tw en ty  years ' tim e (2004), works on site  and off 
s ite  would take  p lace during the ten  year period preceding th a t, w ith 1999 being the 
m id-poin t of th a t period. I t was then assum ed th a t all fu tu re  paym ents would take  
p lace in one lump sum in 1999. Thus, the savings re la ted  to  these costs w ere 
m ultip lied  by 0.239 [= 1 /(1 .1 )^ ]. It was fe lt th a t, for the purposes of this 
p relim inary  analysis and in view of the lack of a specific tim e tab le  for the second 
a irpo rt works and opening d a te , this assum ption was adequate .
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T h ere fo re , of the  six cap ita l cost item s under consideration, land acquisition  costs w ere 
assum ed to  be incurred im m ediately  (1984-85) but all o ther costs w ere postponed to  
1999.

Table B.2 Calculation of savings

C alcu la tion  for each site $ million

Badgerys Creek
97 .7  + (310 + 1.45 + 280.7 + 416 + 55) (.239) - 352

Bringelly
58 .4  + (360 + 0 + 290.7 + 419 + 60) (.239) = 328

Holsworthy
157.1 + (0 + 2 .8  + 0 + 495 + 49) (.239) = 288

Londonderry
114.6 + (270 + 12.25 + 290.8 + 389 + 48) (.239) = 356

Scheyville
0 + (309 + 0 .7  + 296.1 + 430 + 55) (.239) = 261

Darkes Forest
170.5  + (360 + 12.25 + 205.9 + 476 + 55) (.239) = 436

Somersby
142.4 + (360 + 1 .75 + 240.3 + 343 + 4) (.239) = 369

W arnervale
123.4  + (360 + 8 .7 5  + 287.3  + 311 + 54) (.239) = 367

Wilton
163.5 + (360 + 8 .05  + 271.9  + 420 + 0) (.239) = 417

Goulburn
158.5 + (360 + 7 .7  + 240.3 + 0 + 29) (.239) = 311

Table B.2 was subsequently converted  into Table B.3, which shows the savings and scores 
assigned to  each site  on a 0 to  10 scale . The m ost expensive s ite  on each of the cap ita l 
cost item s in Table B .l (i.e. the site  w ith a savings of $0 for th a t item ) rece ives a score 
of 0, and the least expensive s ite  (i.e. the  s ite  w ith the h ighest savings) a score of 10, 
w ith the values in betw een  assigned on a linear scale . The scores shown in Table B.3 are 
th e  ones used in the s ite  ranking m atrix .

It will be seen from  Table B.3 th a t Scheyville is the most expensive s ite  overall (i.e. it 
has a n e t savings of $0). The n e t savings for each of the o ther s ite s  have been com puted 
by sub trac ting  $261 m illion (the aggregated  savings for Scheyville ca lcu la ted  in Table 
B.2) from the aggregated  savings com puted for each s ite . For in stance, Badgerys C reek  
has a net savings of $91 m illion ($352 m illion minus $261 million), while Wilton has a net 
savings of $156 m illion ($417 million minus $261 million).
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Table B.3 Present value of savings relative to the most expensive site for the 
25 million passenger worst case (1984 dollars; 10% discount rate; 
15 years)

Site Savings
($million) Score

Scheyville 0 0
H olsworthy 27 1.5
Goulburn 50 2.9
Bringelly 67 3 .8
Badgerys C reek 91 5 .2
Londonderry 95 5 .4
W arner vale 106 6.1
Somersby 108 6 .2
Wilton 156 8 .9
D arkes F orest 175 10.0
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APPENDIX C THE AUSTRALIAN NOISE EXPOSURE FORECAST SYSTEM AND 
ASSOCIATED LAND USE COMPATIBILITY ADVICE FOR AREAS IN 
THE VICINITY OF AIRPORTS

The a irc ra f t Noise Exposure F o recas t (NEF) technique was f irs t developed in the  U nited 
S ta te s  of A m erica in the  la te  1960s. It was subsequently refined  in A ustra lia  in 1982.

The NEF system  is a sc ien tific  m easure of the noise exposure levels around a irpo rts . It 
can also be used for assessing average com m unity response to  a irc ra f t noise and for land- 
use planning around a irpo rts . In the  A ustralian  NEF system , noise exposure levels are  
ca lcu la ted  in A ustralian  Noise Exposure F o recas t (ANEF) units, which take  in to  account 
th e  following fac to rs  of a irc ra f t noise:

. th e  in tensity , duration , tonal con ten t and spectrum  of audible frequencies of the 
noise of a irc ra f t takeo ffs, approaches to  landing, and reverse  th ru s t a f te r  landing. 
(For p rac tica l reasons, th a t noise g enera ted  on the a irpo rt from  a irc ra f t  taxiing 
m ovem ents, and engine running during ground m ain tenance, is not included);

. th e  fo recas t frequency of a irc ra f t types and m ovem ents on the various fligh t paths;

. th e  average daily d istribu tion  of a irc ra f t tak e -o ff and landing m ovem ents in both
day tim e and n igh t-tim e hours (daytim e defined as 7 a.m . to  7 p .m ., n ig h t-tim e  as 
7 p .m . to  7 a.m .).

ANEF ch arts  cure produced by the D epartm en t of A viation for m ost a irpo rts  throughout 
A ustra lia . The ch arts  are  simply plans of the  a irpo rt and the surrounding loca lities  on 
which noise exposure contours of 20, 25, 30 and 40 ANEF units have been draw n. These 
four contours define land areas around the a irpo rt which are  a ffe c te d  by a irc ra f t noise, 
increasingly  so w ith increasing ANEF value.

In the areas outside 20 ANEF it is generally  accep ted  th a t noise exposure is not of 
s ign ifican t concern . W ithin the  a rea  from  20 to  25 ANEF, a irc ra f t noise exposure s ta r ts  
to  em erge as an environm ental problem , whilst above 25 ANEF the  noise exposure 
becom es progressively  m ore severe.

The land-use com patib ility  recom m endations m ade in th is paper are by re fe ren c e  to the 
above ANEF contours (see Table C .l) .

In 1979, th e  then  D epartm en t of T ransport to g e th er w ith the  D epartm en t of D efence 
jo in tly  sponsored th e  N ational A coustic L abora to ries  of the  D epartm en t of H ealth  to  
undertake a  m ajor socio-acoustic  investigation  to assess the  im pact of a irc ra f t  noise on 
res id en tia l com m unities in A ustralia . In th e  social survey, personal in terv iew s w ere 
conducted w ith 3,575 residen ts  around the com m ercial a irpo rts  in Sydney, A delaide, 
P e rth  and M elbourne and the  RAAF base a t Richm ond, NSW. From  the  responses to the 
questionnaire , subjective reac tio n  to a irc ra f t noise was m easured in te rm s of GR 
(G eneral R eaction), a  com posite of a  num ber of ratings of d issa tisfac tion , annoyance and 
fea r, as well as rep o rts  of ac tiv ity  d isturbance and com plaint disposition. A high score 
of GR was used to  define w hether or not respondents w ere 'seriously a ffe c te d ' by a irc ra f t 
noise. Noise m easurem ents were made a t several s ites  around each a irp o rt e ith e r by 
tape-record ing  of fligh ts or by the unm anned logging of noise levels over periods of two 
weeks. The noise exposure a t each of the dwellings in the social survey was e s tim a ted  in 
te rm s of tw en ty  d iffe re n t noise indices.

A nalysis by the  N ational A coustic L abo ra to ries  showed th a t 'equal-energy ' indices such 
as NEF w ere m ore highly co rre la ted  with com m unity reac tio n  than  o th e r types of index, 
including 'peak-level' indices. H owever, i t  was found th a t the  standard  w eighting given 
to  n ight fligh ts was too high, and th a t th e re  should be a w eighting applied to  fligh ts 
during evening hours. A ttitu d es  tow ards the av iation  industry, personal sensitiv ity  to
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noise, and fear of a irc ra f t  crashing w ere found to  be im portan t in modifying the  ex ten t 
to  which a person will be a ffe c te d  by a given am ount of a irc ra f t noise. D em ographic 
variab les such as age, sex, occupation and education were found to be of generally  minor 
im portance in explaining subjective reac tion .

The rep o rt of the N ational A coustic L abora to ries  extensive and defin itive study was 
published in mid 1982*. As a resu lt of the N ational A coustic L abora to ries finding, the 
D epartm en t of A viation decided to rev ise its  existing A m erican based NEF to  re f le c t the 
specific  A ustralian  findings. The system  was renam ed the  ANEF system .

The following changes w ere included in the new system :

. The 'n igh t-tim e ' period was changed from  betw een 10 p.m . and 7 a.m . to  betw een 
7 p.m . and 7 a.m . The w eighting of noise in the  'night' hours was low ered from 
12 decibels to 6 decibels.

. the  20 ANEF contour was included on all newly issued ANEF charts  (despite the low 
degree of confidence in its  location);

. tabu la tion  of a irc ra f t m ovem ents and runway usages w ere included on ANEF charts .

The findings of the  N ational A coustic L abora to ries survey also provided inform ation  on 
the  percen tag e  of residen ts living around a irpo rts  who are e ith er m oderately  or seriously 
a ffe c te d , or u n a ffec ted  by the  noise. Such inform ation , which is called  a dose/response 
rela tionship , provides the  basic in form ation  necessary  for form ulating appropria te  
recom m endations on com patib le land use around A ustralian  a irpo rts.

P rio r to 1982, A ustralian  land use recom m endations w ere essen tially  sim ilar to  the 
c r ite r ia  used in the  US NEF system . H owever, with the availab ility  of an A ustralian  
dose/response function  derived from the  N ational A coustic L abora to ries social survey, 
the  US c r ite r ia  w ere revised to take  into account the general reac tio n  of A ustralian  
com m unities to a irc ra f t noise.

In essence, th is revision was lim ited  to a firm er defin ition  of the crite rio n  for residen tia l 
land use com patib ility . In the NEF system  as originally adopted in A ustralia , the  U nited 
S ta te s  c rite rio n  of 30 NEF was adhered to , but, in accordance w ith a recom m endation of 
the  House of R ep resen ta tiv es  Select C om m ittee  on A irc ra ft Noise m ade in 1970, 
cau tious re s tra in t was urged to  be applied by land zoning au tho rities  when applying the 
system  to A ustralian  conditions. In e f fe c t, th is m eant th a t, w here possible, the 25 NEF 
contour should be used ra th e r  than the 30 NEF as a  conservative safeguard  until the 
system  was validated  in A ustralia .

The N ational A coustic L abo ra to ries  R eport now provides substan tia l evidence to  support 
the  use of 25 ANEF as the  appropria te  c rite rio n  for residen tia l land usage. The only 
qualifica tion  which arises from the  findings of the N ational A coustic L abora to ries 
R eport is th a t some people having a higher sensitiv ity  to  noise may find th a t the  noise 
exposure a t 25 NEF is still unaccep tab le  (refer to dose/response relationship  in 
F igure C .l for p ercen tage  of people s till a ffe c te d  in 20-25 ANEF zone).

A ccordingly, the  D epartm en t of A viation en te rs  the 20 ANEF contour on all ANEF 
ch arts  for th a t purpose. It is to  be s tressed , how ever th a t the ac tu a l location  of the 
20 ANEF contour is d ifficu lt to  define accu ra te ly  because of varia tions in a irc ra f t flight 
paths, pilot operating  techniques, and the  e f fe c t of m eteoro log ical conditions on noise 
p ropagation . For th a t reason, the 20 ANEF contour is shown as a broken line on ANEF 
plans.

N ational A coustic L abora to ries: C om m onw ealth D epartm en t of H ealth , R eport
No. 88 'A irc ra ft Noise in A ustralia: A Survey of Com m unity R eaction ' A ustralian
G overnm ent Publishing Service, F ebruary  1982.
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Land-use planning is a function carried  out by S ta te  or Local G overnm ent au th o ritie s  in 
all but th e  C om m onw ealth T errito rie s . It is rea lized  th a t many u n re la ted , non-avia tion  
fac to rs  have to  be taken  into account and could influence decisions taken  in specific  
land-use considerations. H owever, the  D epartm en t of A viation considers th a t the public 
in te re s t is best p ro tec ted  by ensuring th a t the  long-term  viab ility  of the a irp o rt is 
p reserved  w herever possible by planning in accordance with the  guidance m a te ria l 
contained  in this docum ent. The land-use recom m endations in Table C .l are, of course, 
m ainly applicable to  new developm ent on undeveloped land around a irpo rts. In those 
areas around some of the  m ajor A ustralian  a irpo rts  where estab lished  residen tia l 
developm ent has ex isted  for some considerable tim e, it is generally  not feasib le to  apply 
appropria te  land-use recom m endations unless the  opportunity  for rezoning of individual 
p roperties  arises.

F igure C .l shows the  dose/response rela tionship  betw een a irc ra f t noise and com m unity 
reac tio n . Table C .l is th e  D epartm en t of A viation's land-use recom m endations in the 
ANEF system . A techn ica l descrip tion  of the  ANEF form ulation  follows.

Figure C .l Dose/response relationship between noise exposure forecast level and 
community reaction

NOISE EXPOSURE < ANEF )

S o u rc e :  N a t i o n a l  A c o u s t i c  L a b o r a t o r ie s  R e p o r t  No. 88 , " A i r c r a f t
N o is e  i n  A u s t r a l i a  : A S u rve y  o f  Community R e a c t io n "  
F e b ru a ry  1982 .



Table C .l Land use 
airports

compatibility advice for areas in the vicinity of Australian

ANEF range

Land use Less than 
20 ANEF+

20-25
ANEF

25-30
ANEF

Above 
30 ANEF

R esiden tial Yes Yes* No No

H otel, m otel, 
o ffices, public 
buildings Yes Yes ** No

Schools, churches Yes No No No

H ospitals, th e a tre s Yes Yes** No No

C om m ercial,
industrial Yes Yes Yes * *

O utdoor rec rea tio n a l 
(non specta to r) Yes Yes Yes Yes

* Within 20 to  25 ANEF, some people may find th a t the land is not com patib le w ith 
residen tia l use. Land use au tho rities  may consider th a t the incorporation of noise 
con tro l fea tu res  in the  construction  of residences is appropria te .

* * An analysis of building noise reduction  requ irem ents by an acoustic  consultant 
should be made and any necessary  noise contro l fea tu res  included in the design of 
the  building.

+ The ac tua l location  of the 20 ANEF contour is d ifficu lt to define accu ra te ly , mainly 
because of varia tions in a irc ra f t flight paths.

The ANEF Formulation

The ANEF system  is firm ly based on survey evidence of the reac tio n  of A ustralian  
com m unities to  a irc ra f t noise. The ANEF unit incorpora tes, in a  single form ula, the  
noise levels produced by th e  various a irc ra f t operating  a t an a irpo rt, plus a logarithm ic 
function of the daily average num ber of a irc ra f t noise events, w ith a w eighting included 
if they  occur during the evening or n igh t-tim e hours when the  sensitiv ity  of people to 
noise is increased . The fo recast frequency of a irc ra f t m ovem ents on various flight paths 
(either tak e-o ff or landing), and the proportion of a irc ra f t m ovem ents by day and by 
night, provide the  input to  determ ine th is a irc ra f t num ber w eighting fac to r.

The basis for combining a irc ra f t noise levels w ith a logarithm ic function of frequency of 
occurrences is called  the  principle of energy equivalence. B riefly, th is principle holds 
th a t people respond to a  num ber of noise events in the sam e way as they  re a c t to  the ir 
loudness, and th e re fo re  the  num ber of noise events should also be expressed in 
logarithm ic form . This im plies th a t a loud noise perceived  only a few tim es per day 
produces sim ilar subjective response to  a m odera te  noise perceived  many tim es. Most 
social surveys, including the  A ustra lia  survey by the  N ational A coustic L abora to ries, 
have confirm ed th a t 'equal energy' units of a irc ra f t noise exposure are  b e t te r  co rre la ted  
w ith com m unity reac tio n  than are o ther units known as peak level indices which have 
also been postu la ted  for a irc ra f t noise exposure m easurem ent.
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The ANEF com bines the above two fac to rs  of a irc ra f t noise (i.e. noise level and 
frequency  of operations) by a reasonably sim ple m a them atica l form ulation . Noise of 
evening/night operations (defined as 7 p.m . to  7 a.m . in the  ANEF system ) of a irc ra f t  is 
w eighted to account for the  increased  sensitiv ity  of com m unities to noise during periods 
of re lax atio n  or sleep. The ac tua l a irc ra f t noise level m easurem ent used in th e  ANEF 
form ulation  is the  com plex E ffec tiv e  Perceived  Noise Level (EPNL) which takes into 
account all known annoying aspects in the tem poral and frequency dom ain. (This EPNL 
unit is also used for the  in terna tional noise c e rtif ic a tio n  of new a irc ra ft) . Its  calcu la tion  
is com plex but its  principles are fairly  basic:

The th ree  basic physical p roperties  of noise are  m easured; level, frequency 
d istribu tion  and tim e varia tion . Specifically , the  instan taneous sound pressure level 
in each of 24 one-th ird  octave bands of the  noise is ga thered  for each one ha lf- 
second increm ent of tim e during the a irc ra f t flyover. The following steps are then 
com puted:

. the  in stan taneous one-th ird  oc tave  levels are converted  to perceived  noisiness 
by re fe ren c e  to  a subjective annoyance tab le  (NOY table);

. a tone co rrec tion  fac to r is ca lcu la ted  to account for sp ec tra l irreg u la rities ;

. a duration co rrec tion  fac to r is ca lcu la ted ;

. the  EPNL is the  algebraic  addition of the  maximum perce ived  noise level a t any 
in stan t plus the  tone and duration corrections.

A irc ra ft noise levels, m easured in te rm s of EPNdB, of m ost civil regu lar public transpo rt 
a irc ra f t, m ilitary  a irc ra f t and a rep resen ta tiv e  sam pling of light a irc ra f t now operating  
in A ustralia , are  now known with a reasonable degree of accuracy . These d a ta  have been 
co llec ted  over the years from the  D epartm en t of A viation's noise m onitoring system  a t 
Sydney A irport, and from  m easurem ents of light and m ilitary  a irc ra f t noise. 
A dditionally, a irc ra f t m anufac tu rers  in USA and Europe provide a cc u ra te  noise 
defin itions of the existing and new a irc ra f t. All this in form ation , to g e th e r w ith the 
p ro files describing each a irc ra f t 's  tak e -o ff and landing operations are  sto red  in d a ta  
arrays in the  D epartm en t of A viation's a irp o rt noise model com puter system .

If the flight path  of an a irc ra f t is known, the  average noise level a t any point along and 
to the side of the  flight pa th  can be determ ined  w ith good accuracy . If the  a irc ra f t flies 
th a t operation  on the sam e flight path  Nday tim es in daytim e hours and N nite tim es in 
even ing /n igh t-tim e hours, the p artia l NEF value due to th a t a irc ra f t type on th a t 
p a rticu la r flight pa th  can be ca lcu la td  from the  form ula:

ANEFjj 

Where ANEFjj 

EPNdBU

Nday,
N nite

EPNdBjj + 10 log (Nday + 4 N nite) -  88

noise exposure due to  a irc ra f t type i on flight path  j.

noise level of a irc ra f t type i on flight pa th  j.

num ber of flights during the  day and night respective ly , of 
a irc ra f t type i on flight path  j.

It can be seen from the  above form ula th a t if th e re  is only one a irc ra f t flight in day tim e 
hours only, then the  p a rtia l NEF value is d irec tly  proportional to  the  noise level of the  
a irc ra f t. Also it is c lear th a t the  NEF increases as the logarithm  of the  num ber of 
operations increases. The to ta l NEF at any point on the  ground around an a irpo rt is 
com posed of all individual noise exposures (summed logarithm ically) produced by each 
a irc ra f t type operating  on each flight path  over th e  period of one day, i.e .

582



i = I j = J

ANEFt

Where I
J
ANEFt

10 l o g ^  ^  antilog (ANEF^ ) 
( 10 )

i = l  j = l

to ta l num ber of a irc ra f t types 
to ta l num ber of flight tracks 
to ta l noise exposure fo recast.

The original defin ition  of the NEF form ula and the derivation  of the constan ts in the 
original works by the consultants to the US FAA are deta iled  in US F ederal Aviation 
A dm inistration R eport No. 70-9. Subsequent revision of the system  in A ustralia was 
made in 1982 following the social survey of a irc ra f t noise around A ustralia  a irpo rts  by 
the  N ational A coustic L abora to ries of the  C om m onw ealth D epartm en t of H ealth  
(reference N ational A coustic L abora to ries R eport No. 88: 'A irc ra ft Noise in A ustralia: 
A Survey of Com m unity R eac tion '/A ustra lian  G overnm ent Publishing Service February  
1982).

The ANEF m ethod is sensitive to the fo recast of air tra f f ic  m ovem ents and to the 
allocation  of such air tra ff ic  to the flight paths on which departing  and arriving a irc ra ft 
are  routed . Every a tte m p t is made to ensure th a t the  tra f f ic  fo recast and flight paths 
are as accu ra te  as possible. H owever, a t major a irpo rts  particu la rly , a cc u ra te  definition 
of flight paths to the ex ten t of the 20 ANEF contour is d ifficu lt to achieve. For tha t 
reason, the confidence in the location  of the  20 ANEF will be sign ificantly  less than for 
the  25, 30 and 40 ANEF contours.

The ANEF com putation  is based on fo recasts  of air tra f f ic  m ovem ents on an average 
day. A llocations of the  fo recast m ovem ents to  runways and flight path  are  on an 
average basis and take  into account the existing anf fo recast air tra ff ic  control 
p rocedures a t the a irpo rt which nom inate p re fe rred  runways and p re fe rred  flight paths 
for noise abatem en t purposes (ref. A eronautical Inform ation Publication Term inal A rea 
P rocedures). A irc ra ft m ovem ents are ca tego rized  by:

. night or day 

. type of a irc ra f t 

. tak e -o ff or landing 

. ran g e /ro u te  

. runway used 

. flight path .

D epartm en t of A viation 
C anberra , Novem ber 1982
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APPENDIX D NATIVE PLANT SPECIES OCCURRING ON THE PROPOSED AIRPORT
SITE AT BADGERYS CREEK*

A cacia fa lc a ta P hragm ites  austra lis
A. p a rram atten sis P lan tago  debilis
A. u lic ifo lia Polym eria calycina
A(uga austra lis P o tam ogeton  tr ic a rin a tu s
A m yem a gaudichaudii P seuderanthem um  variab ile
A ngophora floribunda P u lten aea  parv iflo ra
A strolom a hum ifusum Schoenus m oorei
B rachychiton populneus Senecio lau tus
B ursaria  spinosa S. linearifo lius
C alysteg ia  sepium Solanum pungetium
C assinia uncat a Them eda austra lis
C asuarina glauca T rachym ene procum bens
C. litto ra lis T ricoryne e la tio r
C heilan thes sieberi Triglochin p rocera
Convolvulus erubescens Typha o rien ta lis
D aviesia u lic ifo lia V ittad in ia  triloba
D ianella laevis W ahlenbergia gracilis
D ichelachne sp. W ahlenbergia sp.
D ichondra repens
Dillwynia jun iperina
D odonaea cu n ea ta
D. viscosa
Echinopogon caespitosus
E n to lasia  s tr ic ta
E ucalyptus am plifo lia
E. bosistoana
E. c reb ra
E. eugenioides
E. fibrosa
E. m oluccana
E. te re tic o rn is
Euphorbia drum m ondii
Exocarpos cupressiform is
Galium sp.
G eranium  sp.
Glycine c landestina
G oodenia h ed eracea
Helichrysum  apiculatum
H. scorpioides
H ardenberg ia v io lacea
H ibbertia  diffusa?
Indigofera au stra lis
Juncus u sita tu s
K ennedia rubicunda
L epidosperm a la te ra le
Lom andra filiform is
L. longifolia
M elaleuca decora
M. linariifo lia
M. styphelioides
O plismenus sp.
Oxalis co rn icu la ta
Parsonsia s tram inea

* N om enclature is consisten t w ith Jacobs and P ickard  (1981).
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APPENDIX E MAMMALS RECORDED FROM THE PROPOSED AIRPORT SITE AT
BADGERYS CREEK

S cien tific  nam e Common nam e S tatus

Native mammals

P etau ru s  breviceps Sugar glider C
Pseudocheirus peregrinus Common ring tail possum C
Trichosorus vulpecula* Common brushtail possum C

Introduced mammals

Bos taurus* C a ttle
C anis fam iliaris* Dog
C apra  hircus* Goat
Equus asinus* Donkey
Equus caballus* Horse
Felis catus* C at
Mus musculus House mouse
O ryctolagus cuniculus* European rabb it
R a ttu s  ra ttu s Black ra t
Vulpes vulpes Fox

* O bserved during presen t survey. 
C Common

5X5



APPENDIX F FREQUENCY OF OCCURRENCE AND STATUS OF AVIFAUNA 
LOCATED AT THE PROPOSED AIRPORT SITE AT BADGERYS CREEK

H abita t S ta tus

Species County New
C reek Woodland Paddock Dam of South A ustralia

Cum berland Wales

A canth iza  nana, yellow thornbill X X c A c
A . pusilla, brown thornbill X c A c
A ccip iter fascia tus, brown goshawk X MC MC
A cridotheres tris tis , common mynah X X X I /O c A C
A crocephalus sten to reus, clam orous reed-w arbler I /O c A C
Anas cas tan ea , chestnu t tea l c MC C
A . gibberifrons, grey tea l I /O c A A
A . platyrhynchos, m allard o u U
A . superciliosa, P ac ific  black duck I /O c A A
Anhinga m elanogaster, d a rte r 0 R MC MC
A nthochaera chrysoptera, lit t le  w attleb ird X c C MC
Anthus novaeseelandiae, R ichard's pipit X c A A
A rdea novaehollandiae, w hite-faced  heron X I /O c A C
A rtam us cyanopterus, dusky woodswallow X c A C
C aca tu a  g a le rita , su lphur-crested  cockatoo X MC C C
C . roseicapilla, galah X u A A
C ecropis ariel, fairy  m artin X o c A C
C haradrius melanops, b lack -fro n ted  plover o c C c
C henonetta  ju b a ta , m aned duck X I c A c
C inclorham phus cruralis , brown songlark X c A c
C istico la  exilis, golden-headed cistico la X A c
C oracina novaehollandiae, b lack -faced  cuckoo-shrike X X c A c
Corvus coronoides, A ustralian raven X X X c A c
C racticu s torquatus, grey butcherbird X X MC A c
Cygnus a tra tu s , black swan I c A A
Dacelo novaeguineae, laughing kookaburra X c A A
E g re tta  alba, g reat egret 0 c C C
Falco  cenchroides, A ustralian  kestre l o c C A
Fulica a tra , Eurasian coot I /O c A C
G allinula tenebrosa, dusky moorhen I /O c A C
G rallina cyanoleuca, A ustralian m agpie-lark X X X I A A c
Gym norhina tib icen , A ustralian magpie X X X o c A A
Halcyon sancta , sacred  kingfisher X c A C
Him antopus him antopus, black-winged stilt o u C MC
Hirundo neoxena, welcom e swallow X o c A C
Malurus cyaneus, superb fa iry -w ren X c A MC
M anorina m elanocephala, noisy m iner X X c A C
M egalurus gram ineus, lit t le  grassbird X o C MC
M icroeca leucophaea, jacky w inter X c A A
N ycticorax  caledonicus, rufous night heron X u MC MC
Ocyphaps lophotes, c rested  pigeon X X s A A
Oriolus sag itta tu s , o live-backed oriole X MC C MC
Pachycephala ru fiven tris , rufous w histler X c A C
P asser dom esticus, house sparrow o c A A
Phalacrocorax  m elanoleucos, lit t le  pied corm orant o c A C
P . su lc irostris, lit t le  black corm orant I /O c A C
P la ta lea  flavipes, yellow -billed spoonbill I c MC MC
P . reg ia , royal spoonbill I /O u MC MC
P latycercus exim ius, eas te rn  rosella X X c A A
Poephila bichenovii, double-barred finch X c A C
Porphyrio porphyrio, purple swamphen I /O c A MC
Psephotus haem atonotus, red-rum ped parro t X 0 c A C
Rhipidura fuliginosa, grey fan ta il X X c A C
R . leucophrys, willie w agtail X X I /O c A A
Sm icrornis b rev irostris, weebill X X A C
Strep topelia  chinensis, spo tted  tu rtle-dove X X X c A C
Sturnus vulgaris, common starling X X X o A A A
Tachybaptus novaehollandiae, A ustralasian  grebe I /O c A C
T hreskiom is aeth iopica, sacred  ibis I c A c
T . spinicollis, straw -necked ibis I c A A
Vanellus m iles, masked lapwing I /O c A C

N otes: Scientific  and common nam es from Royal A ustralasian O rnithologists Union (1978)
X O bserved in h ab ita t
I Observed a t dam inside proposed site
O O bserved a t dam outside proposed site
A Abundant
C Common
MC M oderately common
U Uncommon
R R are
S Scarce

S ta tus for County of C um berland from Hindwood and McGill (1958)
S ta tus for New South Welles from Morris e t al. (1981)
S ta tus for A ustralia  from MacDonald (1973)
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APPENDIX G HERPETOFAUNA RECORDED FROM THE PROPOSED AIRPORT SITE
AT BADGERYS CREEK

Scien tific  nam e Common nam e

Amphibians

L ito ria  caeru lea  
L .fa llax *

R eptiles

Lam propholis d e lica ta  
L. gu icheno ti*
Leiolopism a p la tyno ta  
M orelia spilotes 
O edura lesueurii 
Phyllurus p la turus 
Physignathus le sueu rii* 
Pseudonaja tex tilis  
Pygopus lepidopodus 
Ram photyphlops nigrescens 
Sphenomorphus quoyii*
S. tenuis
T iliqua casuarinae 
Varanus varius*

G reen tree  frog 
E astern  dw arf tree  frog

E astern  grass skink 
G arden skink 
R ed -th ro a ted  skink 
C arpet python 
Lesueur's velvet gecko 
Southern le a f- ta ile d  gecko 
E astern  w ater dragon 
E astern  brown snake 
Common scaly-foot 
Blind snake 
E astern  w ater skink 
Wall skink 
Oak skink 
Lace m onitor

O bserved during presen t survey.

N ote: No conservation  s ta tu s  ascribed in the cu rren t li te ra tu re .
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APPENDIX H DRAFT SCHEDULE OF CONDITIONS, PROVIDED BY THE
METROPOLITAN WATER SEWERAGE AND DRAINAGE BOARD, 
APPLICABLE TO THE CONSTRUCTION, OPERATION AND  
MAINTENANCE OF AN AIRPORT AT WILTON

In th is Schedule the w ord/s

. 'Board', w herever appearing, shall mean M etropolitan  W ater Sew erage and D rainage 
Board.

. 'C atchm en t A rea ', w herever appearing, shall mean th a t a rea  known as the 
M etropolitan  C atchm en t A rea as defined in G aze tte  No. 79 of 13th July, 1923, as 
am ended in G aze tte  No. 79 of 26th May, 1933. The p roclam ation  will not be 
am ended as a resu lt of the  construction  of the  airpo rt.

. 'D ep artm en t', w herever appearing, shall mean the D epartm en t of A viation of the 
A ustralian  G overnm ent.

. 'M anager H eadw orks', w herever appearing, shall mean the person occupying th a t 
position in the  Board's employ or any person to whom the au tho rity  of th a t position 
has been delegated  re la tiv e  to this operation.

. 'P e rim e te r  canal', w herever appearing, shall mean the p e rim e te r canal system  to be 
constru c ted  around the  a irp o rt to  in te rcep t drainage flows and shall include any 
de ten tio n  ponds construc ted  as p a rt of the system .

. 'Inside the canal', w herever appearing, shall mean the a rea  of land bounded by the  
p e rim e te r canal system , from which liquids are  to  be drained to  A llens C reek .

. 'O utside the  canal', w herever appearing, shall mean the a rea  from which liquids 
drain to the C atchm en t A rea.

NOTE:
Any d irec tion  given to any person in re la tio n  to  the observance of the requ irem en ts  of
th is Schedule of Conditions may be given verbally, in which case it will be confirm ed in
w riting w ithin ten  (10) working days of the giving of the d irec tion , or m ay be given in
w riting.

a) The D epartm en t shall ca rry  out the Works in such a way as to conform  s tr ic tly  to  all 
provisions of the  M etopolitan  W ater, Sew erage and D rainage A ct, 1924, applying to  
th e  p revention  of pollution of any C atchm en t A rea or the p reservation  of the  purity  
of the w ater supply provided thereby  or derived th ere from , or for th e  p ro tec tio n  of 
th e  p roperty  of the Board on any C atchm en t A rea under the said A ct or any of the 
by-law s thereunder for the tim e being in force.

b) If the D epartm en t shall a t any tim e be using or about to  use any process in the 
construction , operation , m ain tenance or use of the Works or any p a rt of them  which 
in the opinion of the M anager H eadworks is likely to  pollute any C atchm en t A rea or 
the  w ater supply or to  endanger any property  of the  Board on any C atchm en t A rea 
the  D epartm en t upon being so d irec ted  by the Board's M anager H eadw orks so to do, 
shall:

(i) discontinue the use of such process forthw ith  

or

(ii) th e re a f te r  re fra in  from adopting such process a t any tim e 

as the case may requ ire .
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c) The D epartm en t shall make such provision for san ita tion  as may be d irec ted  by the 
M anager Headworks and shall a t all tim es observe and perform  any requ irem en ts of 
the  Board respecting  san ita tion .

d) The D epartm en t shall provide and m aintain  to the sa tisfac tio n  of the M anager 
Headworks e ffic ien t m eans to  p reven t the  contam ination , pollution or s ilta tio n  of 
any stream  or w atercourse or ca tchm en t a rea  by the  D epartm en t or any co n trac to r, 
agen t, servan t or em ployee of the  D epartm en t and shall observe any instruc tion  
given by the  M anager H eadworks w ith a view to  preventing or minimising the 
con tam ination , pollution or s ilta tio n  of any s tream , w atercourse or ca tchm en t area .

e) The D epartm en t shall not estab lish  any cam ps of hab ita tion  or o ther buildings within 
the  C atchm en t A rea, prior to the construction  and com missioning of the p e rim e te r 
canal.

f) The D epartm en t hereby covenants w ith the Board th a t the D epartm en t shall a t all 
tim es h e re a fte r  save harm less and keep the Board indem nified from paym ent of 
com pensation and from and against all actions proceedings claim s and dem ands in 
resp ec t of any injury loss or dam age arising out of or in any way connected  w ith any 
in te rfe ren ce  w ith or deprivation  or loss of access to the land and prem ises hereby 
dem ised which may occur by reason of any works or operations undertaken  or 
ca rried  out by the  Board or arising out of or in any way connected  w ith any 
discontinuance or a lte ra tio n  of any process consequent upon the serv ice of a no tice  
in pursuance of the provisions of subclause (b) of this clause or arising out of or in 
any way connected  w ith the operation  of any by-law s re la ting  to  a C atchm en t A rea 
in force a t the da te  hereo f or made by the Board a t any tim e h e re a fte r .

g) The D epartm en t shall not e re c t insta ll or use w ithin any a rea  outside the carnal any 
s tru c tu re  or fac ility  w hatsoever w ithout the  prior approval of the Board, and then 
only in accordance w ith such conditions as may be specified  by the Board.

h) The D epartm en t shall a t all tim es properly opera te , m ain tain  and drain a t its  own 
expense to  the sa tisfac tio n  of the Board the p e rim e te r canal and appurtenan t works 
au thorised  by this dem ise w ithin the C atchm en t A rea and shall ensure th a t no 
a c tiv ity  is p e rm itted  which m ight a ffe c t the e ffic ien t operation  of the p e rim ete r 
carnal.

i) The D epartm en t shall observe any requ irem ents of the M anager H eadworks as to the 
order and m ethod of constructing  the  Works so as to prevent erosion or s ilta tio n  of 
any C atchm en t A rea, or pollution of any w atercourse, creek  or the sto red  w ater of 
any dam , and in p a rticu la r shall construct and com mission the p e rim e te r carnal prior 
to executing any works inside the canal.

j) The D epartm en t shall carry  out to the sa tisfac tio n  of the M anager H eadworks any 
s tru c tu ra l works considered necessary  by the  M anager H eadworks for the p ro tec tio n  
of the purity  of the w ater supply.

k) The D epartm en t shall carry  out the  estab lishm ent of vegeta tion  on amy paurt of the 
works authorised by this dem ise w ithin the C atchm en t A rea as may be determ ined  
by the Mamager H eadworks as to the location  of such works, the tim ing and order of 
execution  of such works, the m ethods, m ate ria ls  amd species to  be used in such 
works amd the  maintenamce the reo f, to  the sa tisfac tio n  of the  determ ining  o ffice r.

l) The D epartm en t shall ensure th a t the following requ irem ents au*e com plied w ith in 
regard  to the m ethod of construction  amd location  of the  p e rim ete r ca.*al w ithin the 
C atchm en t A rea:

(i) cu tting  amd filling of the form ation  shall be kept to a minimum;
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(ii) all m a te ria l cu t and not required  for fill purposes shall be rem oved from  the 
C a tchm en t A rea if so d irec ted  by the  M anager H eadworks;

(iii) all em bankm ents shall be stab ilised  by such processes as may be approved by 
th e  M anager Headworks;

(iv) th e  p e rim e te r canal shall be provided w ith su itab le  concre te-lined  drains, silt 
trap s, cu lverts , dw arf walls or o ther fac ility  to  p reven t erosion which shall be 
of su ffic ien t cap ac ity  to perm it of cleaning w ithout pu tting  them  
sim ultaneously out of commission;

(v) the  p e rim e te r canal shall be designed, con stru c ted  and m ain tained  in such a 
m anner as will p reven t liquids flowing onto the  a rea  outside the  canal. (Liquids 
to  include all su rface  drainage from  the developed airport s ite  e.g. ra in fa ll from 
m aximum rain fa ll possible, liquids used for fuels, cleaning and m ain tenance, 
which m ay be spilled on the area , and the  like.)

m) The D epartm en t shall subm it to the Board for its  approval, full se ts  of the survey 
and design plans of th e  proposed p e rim e te r canal and appu rtenan t works, well in 
advance of th e  tim e intended to com m ence construction  th e reo f, and no work shall 
com m ence until the  Board's approval is given th e re to .

The D epartm en t shall com ply w ith any re s tric tio n s  and/or requ irem en ts  by the 
Board as to ground su rface  d istu rbance, scrub or tree  cu tting  and rem oval, clearing , 
burning off, and o ther re la ted  ac tiv itie s .

n) The D epartm en t shall not leave deposited  on the su rface  outside the canal any 
m a te ria l or refuse  w ithout specific  approval from  the M anager H eadw orks.

o) The D epartm en t shall keep all p a rts  of the land hereby dem ised w ithin the 
C a tch m en t A rea in a deem  condition.

p) The D epartm en t shall s tr ic tly  lim it its  operations w ithin the  C atchm en t A rea  to  the 
a re a  approved by the Board to  be used for the p e rim e te r canal, its  appurtenan t 
works and the a rea  inside the canal. The parking of p lan t, or stockpiling of 
m a te ria ls  beyond th is a rea , shall be prohib ited  excep t in the  s ite s  specifica lly  
approved, in advance, by the M anager Headw orks. P roposals for the provision of 
access tracks w ithin any C atchm en t A rea to the  D epartm en t's  fac ilitie s  m ust also 
be approved in advance by the M anager Headw orks before construction  of any such 
trac k  is com m enced. Use of such track s  shall be as approved by the M anager 
H eadw orks.

q) The D epartm en t shall lim it the use and sto rage  of pe tro l, d iesel fuel, g rease, oil and 
sim ilar m a te ria ls  to  the  minimum essen tia l for the carry ing  out of the  Works, and 
shall arrange for the use and sto rage of these m ate ria ls  only in such p a rts  of the 
C atchm en t A rea as are approved by the  M anager Headw orks.

r) The D epartm en t shall design and constru c t in a m anner approved by the M anager 
Headw orks a lte rn a tiv e  roads as rep lacem en ts  for any roads or fireroads as m ay be 
a ffe c te d  by th e  works.

s) The use of any am enities, fac ilitie s  or o ther s ite s  on the  C a tchm en t A rea by 
personnel shall be sub jected  to  sa tis fac to ry  hygiene arrangem ents  including the  
provision of tre a tm e n t works designed and constructed  to the requ irem en ts  of the 
Board. The e fflu en t, any o ther sullage, including bathroom  w astes, trad e  w astes and 
th e  like, shall be disposed of in a m anner sa tisfac to ry  to  the Board, c lear of the 
C a tchm en t A rea.
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t) (i) The D epartm en t shall not perm it any fire  p lace to be construc ted  w ithin any
C atchm en t A rea unless p ro tec ted  by stone wallings and fires lit there in  shall 
not be le f t  unattended .

(ii) The D epartm en t shall take  adequate  precau tions for the preven tion  of fire  to 
the sa tisfac tio n  of the  M anager H eadworks, and in the event of any fire caused 
by the operation  of the D epartm en t w ithin the  C atchm en t A rea the  D epartm en t 
shall be held responsible for the cost of fire  supression ac tiv itie s  incurred by 
the  Board;

(iii) No fires shall be lit w ithin the  C atchm en t A rea for the purposes of clearing 
vegeta tion  or o ther m ate ria ls  w ithout the  prior approval of and to  such 
conditions as may be s tipu la ted  by the  M anager Headworks.

u) The D epartm en t shall accep t responsibility  for the  control and conduct of its 
em ployees or o ther persons engaged in business w ith th e  D epartm en t a t all tim es 
while they  are on the C atchm en t A rea w hether ac tua lly  working or not. If any 
person in the employ of the  D epartm en t is guilty  of an o ffence under any of the 
Board's by-law s governing the contro l or use of any C atchm en t A rea, the 
D epartm en t shall agree upon the  request of the  Board to tran sfe r th a t em ployee to 
work outside the  C atchm en t A rea.

v) The D epartm en t shall e re c t and m ain tain  fences and locked ga tes  w here determ ined  
by th e  M anager H eadworks to p reven t the  en try  from the  a rea  dem ised of 
unauthorised persons on to  any im m ediately  ad jacen t part of the C atchm en t Area.

w) The D epartm en t shall perm it free  and un in terrup ted  access to o ffice rs  or em ployees 
of the  Board a t any tim e for the purposes of th e ir o ffic ia l duties and production of 
an 'A uthority  to E n ter' card  issued by the Board or o ther o ffic ia l badge shall be 
accep ted  by th e  D epartm en t as su ffic ien t proof of iden tity .

x) The D epartm en t shall provide and m aintain  su itab le  signs a t s ite s  determ ined  by the 
Board, warning all persons th a t trespassing on the  C atchm en t A rea is s tr ic tly  
prohibited .

y ) * The D epartm en t shall m ake contribu tion  tow ards the Board's costs for supervision of
the investigation , design and construction  of the various in sta lla tions au thorized  by 
the  agreem ent, of F if ty  Thousand D ollars ($50,000) 1984 costs, per calendar year for 
the construction  phases.

The ongoing annual fee for the  operational phase shall be Ten Thousand D ollars 
($10,000) 1984 costs.

Such fees to com m ence a t a da te  to be determ ined  by the  Board.

The quantum  of such fee shall be review ed every  th ree  years, from  the  da te  of 
com m encem ent of the fee.

The annual cost of w ater lost to the Board is e s tim ated  (in 1984 dollars) to be 
$23,600. This am ount shall be paid by th e  D epartm en t of A viation as com pensation, 
and shall be review ed annually.

Subject to  nego tia tion  betw een the D epartm en t of A viation and the  M etropolitan  
W ater Sew erage and D rainage Board.
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APPENDIX J WATER QUALITY CRITERIA FOR CLASS 'S' AND 'P' WATERS

Regulation 8 under the Clean Waters A ct, 1970,
Prescribed Classes of Waters

For the purpose of Section 11(1) of the A ct, waters shall be classified as follows:

C lass S: Specially protected waters: w aters into which:
(a) no w astes are to  be discharged; and
(b) only Class P w aters flow.

Class P: Protected  waters: w aters into which:
(a) w astes are not to be d ischarged excep t as provided in re sp ec t of this 

c lassification ;
(b) w here sew erage is available, w astes which are of a type accep tab le  to  the 

sew erage au th o rity  are not to  be discharged o therw ise than by way of sew er;
(c) overflow s from  sew ers, w astes pumping s ta tio n s , tre a tm e n t works or o ther 

p a rts  of a sew erage system  are  not to  be discharged;
(d) organic w astes a re  not to be discharged unless they are so tre a te d  th a t the 

resu lting  e fflu en t has —
(i) w here the re la tiv e  proportion of w ater to  the w astes is 19:1 or m ore — a 

biochem ical oxygen dem and of not more than  20 m g/L and a non- 
filtrab le  residue of no t more than 30 m g/L; or

(ii) where the re la tiv e  proportion of w ater to the w astes is less than 19:1 and 
the  oxygen con ten t of the w aters  is, or is likely to  be, reduced as a resu lt 
of the d ischarge — such a lower biochem ical oxygen dem and and non- 
filtrab le  residue as may be approved;

(e) w astes are not to be discharged unless the concen tra tion  of p lant n u trien ts  in 
the  w astes is con tro lled  so as to p reven t excessive p lan t grow th in, abnorm al 
varia tion  in dissolved oxygen or pH levels in, or degradation  of the appearance 
of, the  w aters;

(f) in fec tious w astes or w astes in which faeca l coliform s cure likely to  be p resen t 
a re  not to  be discharged unless:
(i) the  w astes are tre a te d  in an approved m anner; and
(ii) in the case of w aters likely to  be used for bathing — the  faeca l coliform  

density  as determ ined  in am approved m anner a f te r  sam pling a t  an 
approved location  does not exceed 200 per 100 m illilitres;

(g) w astes are not to be discharged unless they  are visually free  of g rease , oil, 
solids and unnatura l d iscolouration and free  of se ttle ab le  m a tte r;

(h) w astes are  not to  be discharged if the resu lting  concen tra tion  of the  w astes in 
the  w aters:
(i) is or is likely to  be harm ful, w hether d irec tly  or ind irectly , to  aquatic  

life  or w ate r-asso c ia ted  wildlife;
(ii) gives rise  to or is likely to  give rise to abnorm al concen tra tions of the 

w astes in p lan ts or anim als; or
(iii) in the  case of fresh w ater, is likely to  a ffe c t the use of the w aters for 

hum an consum ption, dom estic  or industrial purposes, w atering  of stock  
or the  irrig a tio n  of land;

(i) w astes are not to  be discharged if the concen tra tion  of any re s tr ic te d  substance 
in the w ate r exceeds the concen tra tion  specified  opposite th a t substance in 
Schedule 2;

(j) w astes are  not to  be discharged into the  w aters if the pH value of the w astes is 
less than  6.5 or m ore than 8.5 or if the  discharge induces a varia tion  in the  pH 
value of the  w ater of m ore than  0.2;

(k) w astes are not to be d ischarged if the rad io ac tiv ity  level of the w astes exceeds 
the  levels specified  in Schedule 3;

(l) th e rm al w astes are not to be discharged into the w aters.
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Schedules 2 and 3 of the Regulations under the Clean Waters A ct, 1970. 

Schedule 2: R estricted substances

Substance N ot in excess of 
(mg/L)

A rsenic 0 .05
Barium 1.0
Boron* 1.0
Cadmium 0.01
Chloride* 250.0
Chromium (hexavalent) 0 .05
Copper 1.0
Cyanide 0 .05
Fluoride* 1.5
Iron (filtrable) 0 .3
Lead 0.05
M anganese (filtrable) 0 .05
M ercury 0.001
M ethylene blue ac tiv e  substances 0 .5
N itrogen (ammonia) 0 .5
N itrogen  (n itra te  plus n itrite ) 10.0
P estic ides  (individual or to ta l in group)

Endrin, chlordane, toxaphene 0.001
O ther organochlorides 0.01
O rganophosphates 0 .05
C arbam ates 0.1
F luorina ted  hydrocarbons 0.001
S ubstitu ted  phenols and cresols 0.001
W eedicides including 2,4-D (including sa lts  and esters), 
2,4,5 -  T(including sa lts  and esters),
Phenylureas, T riazines, Am ides, Q uaternary  sa lts,
D ipyridyls, A crolein 0.1

Phenolic compounds 0.001
Selenium 0.01
Silver 0 .05
Sulphate* 250.0
U ranyl ion 5 .0
Zinc 5 .0

L im its ind icated  do not apply to  these substances in regard  to  tidal w aters.

Schedule 3: Radioactive substances

Gross alpha ac tiv ity : not to exceed 3 p icocuries per litre .
Gross b e ta  ac tiv ity : not to exceed 30 picocuries per litre .
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APPENDIX K FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE
VEGETATION TYPES (1-5), AND IN THE ALLENS CREEK VALLEY AT
THE PROPOSED AIRPORT SITE AT WILTON * *

V egetation  type Allens
P lan t species --------------------------------------------------------------------------------- ---- C reek

1 2 3 4 5 Valley

A cacia  e la ta
A. e longata
A. floribunda
A. im plexa
A. lin ifo lia
A. longifolia
A. m yrtifo lia
A. oxycedrus 
A. p a rram atten s is  
A. suaveolens 
A. term inalis  
A. u lic ifo lia  
A cro trich e  d iv a rica ta  
A ctino tus helianth i 
A. minor
A diantum  aethiopicum  
A m perea xiphoclada 
Am yem a pendulum 
A nagallis a rvensis* 
Angophora bakeri 
Anisopogon avenaceus 
A ristida  ram osa 
Asplenium flabellifolium  
A ster subulatus 
A stro lom a humifusum
A. pinifolium 
A stro trich a  longifolia 
A ustrom yrtus tenu ifo lia  
Backhousia m yrtifo lia  
B aeckea diosm ifolia
B. lin ifo lia
B. ram osissim a 
Banksia e ric ifo lia
B. m arg inata
B. oblongifolia
B. paludosa
B. robur
B. se rra ta  
B. spinulosa 
B auera rubioides 
Baum ea rubiginosa 
B illard iera  scandens 
Blechnum ambiguum 
B. cartilag ineum  
B. nudum 
Boronia led ifo lia  
B. parv iflo ra  
B. polygalifolia  
Bossiaea he terophylla  
B. neo-anglica 
B. obcordata  
B. scolopendria 
B rachycom e angustifo lia?
B. scapiform is 
B rachycom e sp. 
Brachylom a daphnoides 
B urchardia um bellata  
Burs a ria  spinosa 
C aladen ia  carnea  
C allicom a se rra tifo lia  
C allistem on citrinus
C. linearis 
C a llitr is  m uelleri 
C alochilus cam pestris  
C a ly trix  te trag o n a  
C assia  co lu teo ides* 
C assinia longifolia 
C assy tha g labella
C. pubescens 
C asuarina  litto ra lis
C. to ru losa  
C austis  flexuosa 
C entaurium  e ry th raea

0 0 1
0 1 0
0 1 0
0 0 1
6 6 6
2 1 6
4 5 1
0 0 1
0 1 1
0 3 1
0 1 8
0 4 4
0 0 1
0 1 4
0 3 2
0 0 1
0 3 3
0 1 2
0 0 0
0 0 0
6 5 1
0 1 0
0 0 1
0 0 0
0 1 0
0 0 1
0 1 3
0 0 0
0 0 0

10 0 0
2 0 3
0 1 0
0 0 1
0 1 3
4 1 0
2 1 0
2 0 0
0 2 7
4 7 7
2 0 4
2 0 0
0 2 4
0 0 0
0 0 2
0 0 0
0 3 3
2 0 0
0 1 0
0 5 1
0 0 1
0 7 3
0 1 0
0 0 0
0 1 0
0 0 0
0 1 0
8 2 1
0 0 0
0 0 1
0 0 0
2 1 2
2 1 1
0 0 1
4 1 1
0 1 1
0 0 0
0 2 2
4 1 1
0 3 5
0 3 4
0 1 0
0 2 4
0 0 0

4 0 0
0 0 0
4 0 0
2 1 0
0 2 0
4 0 10
0 0 0
0 0 0
4 4 10
0 1 0
2 3 10
0 0 0
0 0 0
0 0 0
0 0 0
2 2 0
4 0 0
2 0 0
0 1 0
0 0 5
0 2 0
0 4 0
2 0 0
0 0 5
0 2 5
0 0 0
4 0 0
2 0 0
4 0 0
0 0 0
2 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 3 0
2 0 0
0 0 0
0 4 5
2 0 0
6 0 5
2 0 0
2 0 10
0 0 0
0 1 0
0 0 0
0 0 0
0 2 0
0 0 0
0 1 0
0 1 0
0 2 0
0 0 0
0 1 0
6 3 5
0 2 0
2 0 0
0 0 0
0 1 0
4 0 0
0 2 0
0 0 0
0 1 0
2 0 0
4 1 0
2 2 5
4 1 0
0 6 5
0 0 0
0 1 0
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APPENDIX K FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE
VEGETATION TYPES (1-5), AND IN THE ALLENS CREEK VALLEY AT
THE PROPOSED AIRPORT SITE AT WILTON (continued)

V egetation type Allens
Plant species ---------------------------------------------------------------------------------------  C reek

1 2 3 4 5 Valley

C eratopeta lum  apetalum
C. gummiferum 
C heilanthes distans
C. sieberi
C hloanthes stoechadis 
C horetrum  candollei 
C horizandra cym baria 
Cirsium vulgare*
C lem atis a ris ta ta  
Com esperm a ericinum  
Conospermum longifolium
C. taxifolium
C. tenuifolium  
Conyza albida 
C orrea  re flexa  
C rassula sieberana 
C u lcita  dubia 
C yathea australis 
C yathochaeta  diandra 
Cynodon dactylon 
Dam piera purpurea
D. s tr ic ta
Darwinia grandiflora 
Daviesia corymbosa
D. latifo lia
D. ulicifolia
Dendrobium pugioniforme
D. speciosum 
Desmodium varians 
D ianella caeru lea
D. revoluta  
D ichondra repens 
Dillwynia floribunda
D. re to r ta  
Diuris sulphurea 
Dodonaea cam fieldii 
D. fa lca ta  J.G . West
D. p innata?
D. triq u e tra  
Doodia aspera 
D rosera b inata 
D. p e lta ta  
D. pygm aea
D. spathu la ta  
Echinopogon caespitosus 
E laeocarpus re ticu la tu s 
Eleocharis sphacelata  
Empodisma minus 
E ntolasia s tr ic ta  
Epacris coriacea
E. crassifolia
E. microphylla
E. obtusifolia
E. pulchella 
Eriocaulon scariosum 
Eriostem on australasius
E. myoporoides 
Eucalyptus agglom erata
E. crebra
E. e la ta  
E. globoidea 
E. gum m ifera 
E. haem astom a 
E. longifolia 
E. oblonga 
E. paniculata 
E. pilularis 
E. p iperita  
E. puncta ta  
E. resin ifera  
E. saligna 
E. sclerophylla 
E. sieberi
Exocarpos cupressiform is 
E. s tr ic ta

0 0 0
0 1 3
0 0 1
0 0 0
0 1 4
0 0 1
2 0 1
0 0 0
0 0 1
0 0 0
2 3 1
0 1 0
2 1 3
0 0 0
0 1 2
0 0 1
0 0 3
0 0 0
4 7 3
0 0 0
0 2 3
4 4 1
0 0 2
2 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 1 0
0 1 3
2 3 0
0 0 1
6 4 1
0 5 5
0 1 1
0 0 1
0 1 0
0 0 1
0 0 3
0 0 0
0 0 0
6 3 2
4 0 0
4 1 1
0 0 0
0 0 2
0 1 0
4 0 1
6 8 3
0 1 1
0 0 0
6 3 4
4 0 2
2 3 5
0 0 1
0 8 5
0 0 0
0 0 3
0 0 0
0 0 0
0 1 0
0 9 2
2 1 0
0 1 0
0 6 2
0 0 0
0 1 0
0 0 10
0 1 2
0 3 0
0 0 0
2 9 5
0 4 4
0 0 1
0 1 0

8 0 0
0 0 5
0 0 0
0 3 5
0 0 0
0 0 0
0 0 0
0 1 0
4 5 5
2 0 0
0 0 0
0 0 0
0 0 0
2 1 0
2 0 10
0 0 10
4 0 5
4 0 0
0 3 0
2 0 0
4 1 10
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
2 0 0
2 0 0
0 1 0
2 4 5
0 6 0
0 5 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
4 0 0
0 0 10
0 0 5
2 0 0
0 1 0
0 0 0
0 0 0
0 4 0
4 0 5
0 0 0
0 0 0
6 6 10
0 0 0
2 0 0
0 0 0
0 0 0
0 1 5
0 0 0
0 2 0
4 0 0
0 0 0
0 1 0
4 0 0
0 8 0
0 4 0
0 0 0
0 5 0
0 0 0
0 5 0
0 2 10
2 0 0
0 3 10
0 5 0
6 0 0
0 1 0
0 1 0
4 2 0
0 0 5
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APPENDIX K FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE
VEGETATION TYPES (1-5), AND IN THE ALLENS CREEK VALLEY AT
THE PROPOSED AIRPORT SITE AT WILTON (continued)

Vegetation type Allens
P lan t species ____________________________________________________ _ _  C reek

1 2 3 4 5 Valley

Gahnia clarkei
G. m icrostachya 
Galium binifolium 
G astrodia sesam oides 
G leichenia dicarpa 
G. rupestris 
Glycine clandestina 
Gnaphalium sphaericum  
Gompholobium glabratum  
G. grandiflorum  
G. latifolium  
G. minus
Gonocarpus m icranthus 
G. teucrio ides 
Goodenia bellidifolia 
G. hederacea 
G. heterophylla  
G. ovata 
G. s te llig era  
G ram m itis billard ieri 
G revillea cap ite lla ta  
G. longifolia 
G. m ucronulata 
G. oleoides 
G. parviflora
G. sphacelata  
Haemodorum corymbosum
H. planifolium  
Hakea dactyloides 
H. sericea
H. te re tifo lia  
H ardenbergia violacea 
Helichrysum collinum 
H. elatum  
H. scorpioides 
Hem igenia purpurea 
H ibbertia  aspera 
H. diffusa 
H. monogyna 
H. nitida 
H. riparia  
H. serpyllifolia 
Hovea linearis
H. pannosa
Hybanthus m onopetalus 
Hydrocotyle sp. 
Hymenophyllum cupressiform e 
Hypericum gramineum  
Hypochoeris rad icata  
Hypoxis hygrom etrica 
Im pera ta  cylindrica 
Indigofera australis 
Isopogon anem onifolius
I. anethifolius 
Juncus planifolius
J. usita tus 
Kennedia rubicunda 
Kunzea ambigua 
L am bertia  form osa 
Lasiopetalum  ferrugineum 
L. rufum
Laxm annia gracilis 
Lepidosperm a filiform e 
L. la te ra le  
Leptocarpus tenax 
L eptom eria acida 
Leptosperm um  arachnoides 
L. a ttenuatum  
L. flavescens 
L. juniperinum  
L. lanigerum ?
L. parvifolium  
Lepyrodia scariosa

0 1 3
0 0 1
0 0 0
0 0 0
0 0 2
0 0 3
0 0 0
0 0 0
0 Z 0
0 5 4
0 0 4
0 0 0
z 1 2
4 4 7
0 Z 1
z 3 0
4 0 3
0 0 0
4 1 0
0 0 0
Z 2 2
0 0 2
0 8 8
0 0 2
0 1 0
0 3 1
6 0 1
0 1 0
Z 7 3
4 5 5
4 0 0
0 1 4
0 1 0
0 0 0
0 1 0
0 0 1
0 1 3
0 0 0
0 1 2
0 0 3
0 1 0
8 5 0
0 1 1
0 1 0
0 4 0
0 0 1
0 0 0
0 1 1
0 z 3
2 0 0
0 1 0
0 1 0
4 7 7
0 0 0
Z 1 1
Z 1 0
0 0 2
0 4 1
Z 7 5
0 1 2
0 1 0
0 1 1
0 1 2
0 3 5
4 1 1
0 2 4
4 1 1
0 8 7
6 Z 3
2 0 1
0 0 2
0 1 0
2 5 4

4 1 0
0 0 0
0 0 5
0 1 0
0 0 0
2 0 0
0 7 0
0 2 0
0 1 0
0 1 0
0 0 0
0 1 0
0 0 0
6 4 10
0 3 0
0 3 0
4 0 5
2 0 5
0 0 0
2 0 0
0 0 0
0 0 0
2 2 0
2 0 0
0 0 0
0 0 0
0 0 0
0 0 0
2 0 0
0 2 0
0 1 0
0 2 0
0 2 0
0 2 0
0 5 0
0 0 0
0 6 0
0 4 0
0 0 0
4 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 10
2 5 0
4 0 0
0 0 0
0 2 5
0 0 0
0 4 0
0 4 0
0 1 0
0 1 0
0 0 0
0 0 0
2 0 5
0 0 0
0 1 0
2 0 0
0 0 0
0 0 0
0 0 5
6 2 10
0 0 0
0 2 0
0 0 0
2 1 5
0 1 10
0 0 0
0 0 0
0 0 0
0 1 0

596



APPENDIX K FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE
VEGETATION TYPES (1-5), AND IN THE ALLENS CREEK VALLEY AT
THE PROPOSED AIRPORT SITE AT WILTON (continued)

Vegetation type Allens
Plant species --------------------------------------------------------------------------------------- C reek

1 2 3 4 5 Valley

Leucopogon am plexicaulis 0
L. juniperinus 0
L. lanceolatus 0
L. se tiger 0
L. virgatus 0
Lindsaea linearis 6
L. microphylla 0
Lissanthe strigosa 0
Logania albiflora 0
Lomandra confertifo lia  ssp. rubiginosa 0
L. cylindrica 2
L. filiform is 2
L. filiform is ssp. coriacea 0
L. filiform is ssp. filiform is 0
L. fluviatilis 0
L. glauca 0
L. longifolia 2
L. m ultiflora  0
L. obliqua 2
L om atia myricoides 0
L. silaifo lia  2
Lycopodium deuterodensum  0
M arsdenia suaveolens 0
M elaleuca linariifo lia  6
M. squarrosa 0
M. styphelioides 0
M. thym ifolia 10
M icrantheum  ericoides 8
M icrotis sp. 0
M irbelia rubiifolia  2
M itrasacm e polymorpha 6
M onotoca scoparia 0
Morinda jasm inoides 0
Myriophyllum pedunculatum  0
N otelaea sp. 0
Olax s tr ic ta  0
O learia  m icrophylla 0
O. viscidula 0
O m phacom eria acerba 0
O percularia  aspera 2
O. varia  0
Oxalis corn icu la ta  0
Oxylobium ilicifolium  0
Paterson ia  g lab ra ta  4
Persoonia hybrids 0
P. lanceo la ta  0
P. levis 0
P. linearis 0
P. p inifolia  0
Petrophile  sessilis 8
Phebalium  squameum 0
Phyllanthus gasstroem ii 0
P. thym oides 0
Phyllota phylicoides 2
Pim elea linifolia 4
Pittosporum  revolutum  0
Plantago debilis 0
P latysace ericoides 0
P. lanceo la ta  0
P. linearifo lia  0
Poa sp. 0
Podolepis jaceoides 0
Pom aderris ferruginea 0
P. lan igera 0
P. ligustrina 0
P. m ultiflora  0
Pomax um bellata  0
Poran thera  corymbosa 0
P. e ric ifo lia  0
P. m icrophylla 0
Potam ogeton tricarin a tu s 0
P ra tia  sp. 0
P ro stan th era  lasianthos 0
P. linearis 0

0 2 0 0 0
1 0 0 2 0
1 0 2 0 0
0 2 0 0 0
0 0 0 1 0
2 2 0 0 5
0 1 2 2 5
1 0 0 3 0
1 3 2 0 0
1 2 0 0 10
1 1 0 1 0
1 1 0 4 0
0 0 0 1 0
1 2 0 0 5
0 1 0 0 0
1 0 0 0 0
1 6 8 4 10
0 0 0 4 0
7 4 2 2 5
0 3 2 0 0
5 4 0 1 5
0 1 0 0 0
1 1 2 1 5
1 4 0 1 5
0 1 0 0 0
0 0 0 0 5
0 0 0 1 0
1 0 0 0 0
0 0 0 1 0
5 3 0 0 0
7 3 0 1 0
4 0 0 2 5
0 0 2 0 0
0 1 0 0 0
0 0 8 0 5
1 2 0 0 0
0 0 0 0 10
0 0 0 1 0
1 1 0 1 0
1 3 4 3 10
1 0 0 2 0
0 1 0 4 0
0 1 0 0 5
7 7 2 2 5
1 0 0 0 0
1 0 0 0 0
8 8 0 3 0
3 3 4 5 10
1 3 0 0 0
7 5 0 2 0
0 0 6 0 0
0 0 6 0 0
5 3 0 5 0
0 0 0 0 0
8 4 0 3 0
0 0 0 1 5
0 0 0 1 0
3 2 0 0 0
0 0 2 0 0
3 5 0 1 0
3 2 0 4 0
1 0 0 4 0
0 0 0 0 5
0 0 0 0 5
0 0 2 0 0
0 2 0 0 10
2 4 0 1 0
2 2 0 0 0
1 2 0 1 0
1 2 4 4 0
0 0 0 0 5
0 1 2 5 0
0 0 6 0 0
0 2 6 0 0
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APPENDIX K FREQUENCY OF OCCURRENCE OF PLANT SPECIES IN THE
VEGETATION TYPES (1-5), AND IN THE ALLENS CREEK VALLEY AT
THE PROPOSED AIRPORT SITE AT WILTON (continued)

V egetation type Allens
Plant species ------- ------------------------------------------------------------------------------- - C reek

1 2 3 4 5 Valley

Pseudanthus pim eleoides 
Pseuderanthem um  variabile 
P teridium  esculentum  
P tilanthelium  deustum 
Pultenaea  daphnoides 
P. e llip tica  
P. flexilis 
P. re tusa  
P. scabra  
P. villosa
R apanea variabilis 
R estio  gracilis 
Ricinocarpos pinifolius 
Rubus sp.
Scaevola ram osissim a 
Schoenus ericetorum  
S. imberbis 
S. m aschalinus?
S. m elanostachys 
S. moorei 
Scirpus cernuus?
Selaginella uliginosa 
Senecio lautus 
S. linearifolius 
S. minimus 
S. vagus
Smilax glyciphylla 
Solanum pungetium  
Sphaerolobium vimineum 
Sprengelia incarnata  
Stackhousia viminea 
Stenocarpus salignus 
Sticherus flabellatus 
Stipa pubescens 
Stylidium graminifolium
S. laricifolium  
Styphelia triflo ra  
Symphionema paludosum 
Telopea speciosissim a 
T e tra th eca  eric ifo lia  
Them eda australis 
Todea bar bar a 
Triglochin procera 
T ristan ia  laurina
T. neriifo lia  
Typha la tifo lia * **
Vallisneria gigantea 
Vernonia cinerea 
Veronica calycina 
Vim inaria juncea 
Viola betonicifo lia  
V, hederacea 
W ahlenbergia sp. 
Xanthorrhoea resinosa 
Xanthosia pilosa
X. trid e n ta ta  
Xylomelum pyriform e 
Xyris sp.
Z ieria  pilosa

0 0 0
0 1 0
0 1 4
2 0 0
0 0 1
2 1 0
0 0 0
0 1 1
0 1 0
0 1 1
0 0 0
6 1 0
0 0 1
0 0 1
0 1 1
0 1 1
0 0 1
0 1 2
4 1 6
0 0 0
0 0 1
4 0 3
0 1 1
0 0 0
0 0 0
0 0 0
0 0 3
0 0 1
4 3 0
4 0 0
0 0 1
0 0 1
0 0 3
2 1 0
0 1 3
0 1 2
0 0 0
2 0 0
0 0 2
0 1 0
0 2 0
0 0 3
0 0 1
0 0 1
0 0 3
2 0 0
0 0 1
0 0 0
0 0 1
6 1 1
0 1 0
2 1 0
0 0 0
0 4 1
0 1 5
2 3 4
0 1 1
2 0 0
0 0 2

2 0 0
0 0 5
8 1 10
0 0 0
2 0 0
0 0 0
4 0 5
0 0 5
0 0 0
0 4 0
0 0 5
0 0 0
0 0 0
0 0 0
0 0 5
0 0 0
0 0 0
0 0 0
2 0 10
0 1 0
0 0 0
0 0 0
0 2 5
0 1 0
0 0 5
0 0 5
0 0 5
0 3 0
0 1 0
0 0 0
0 0 0
6 0 0
6 0 0
0 3 0
0 0 0
2 0 5
0 1 0
0 0 0
0 1 0
0 0 0
0 4 0
6 0 0
0 0 0
8 0 5
4 0 0
0 0 0
0 0 0
0 3 0
0 4 5
2 0 0
0 3 0
2 1 5
2 7 5
0 1 0
2 0 0
0 1 0
0 1 5
0 0 0
0 0 0

* Introduced species.
** N om enclature is consistent with Jacobs and Pickard (1981). 
? Precise  iden tification  not confirm ed.

Note: Scale used is 0 (absent) to 10 (common).
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WILTON

APPENDIX L METHODS USED FOR FAUNAL SURVEY AT THE PROPOSED AIRPORT 
SITE AT WILTON

The m ethods used in carrying out the faunal survey a t the proposed airport s ite  a t Wilton
are briefly  described below; for m ore de ta ils  see Denny (1984).

Mammals

The following techniques w ere used to  lo ca te  and identify  m am m als:

. E lliott live traps: Small traps (30 x 10 x 10 cm) w ere se t 10 m apart in lines
through d iffe ren t h ab ita ts . A to ta l of 700 trap  days was com pleted . The traps w ere 
ba ited  w ith rolled oats, peanut b u tte r  and bacon fa t, and a small wad of dacron 
filling was p laced  inside each trap  to provide trapped  anim als w ith p ro tec tio n  from 
th e  cold. At each trap  s ite , a b rief descrip tion  of the groundcover in the im m ediate 
v icin ity  was m ade in order to provide inform ation  about the m icrohab ita t. 
M icrohabitats are sm aller in a rea  than h ab ita ts  and yield more d e ta il about h ab ita t 
p re fe ren ces  of the trapped  anim als. Table 16.2.1 lists  m icrohab ita ts  sam pled, 
to g e th e r w ith the percen tag e  of traps laid in each.

. Cage traps: Six 'bandicoot' and two 'possum' wire traps w ere laid w ithin each
survey a rea  and ba ited  w ith m eat and apple.

. Spotlighting: Spotlighting tran sec ts  w ere undertaken  on foot along all tracks
w ithin the survey a rea . S e lected  areas of bushland w ere also inspected  by spo tligh t.

. Mist netting for bats: One 18 m m ist n e t was se t up across a flyway in the south
w estern  p a r t of the survey a rea . The ne t was used a t night and checked a t hourly 
in tervals.

. General observations: Evidence of occupation of the study a rea  by m am m als cam e
also from ind irect sources. Iden tifica tion  of droppings, ch a ra c te ris tic  scratch ings 
and diggings and calls w ere used to lo ca te  m am m al species.

Table L .l Percentage distribution of E lliott traps within the microhabitats

M icrohabitats C ategory
P ercen tag e  of traps laid

Shale vegeta tion H eath

U pper s tra ta T rees 42 18
No tree s 58 82

Middle s tra ta Tall grass 13 0
Shrubs 2 95
Nil 85 5

Lower s tra ta Grass 88 85
F ern 3 0
Vine 1 0
Nil 8 15

Ground cover L itte r 99 97
Nil 1 3

V icinity of logs Beside log 3 8
Under log 0 1
No log near 97 91
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Avifauna

Birds w ere observed during walking tran sec ts  in the  survey area , which w ere undertaken  
each  morning and coincided w ith the inspection of E llio tt trap s. O ther sightings of birds 
w ere obtained  during spotligh ting  tran sec ts  and by general observation. All birds sighted 
w ere counted, thus obtaining a q u an tita tiv e  e s tim a te  of the density  of each bird species 
in the  study area , and these  e s tim a tes  were used to  establish  a s ta tu s  ranking for each 
b ird . R ecords of birds w ere also obtained  from ind irect evidence such as calls and 
nests.

Herpetofauna

R ep tile s  and am phibians w ere caught by hand during walking tran sec ts  through the  study 
a re a . Ind irect id en tifica tio n  of frogs was undertaken  by recording th e ir calls and 
com paring them  w ith re fe ren c e  recordings (Grigg and B arker, U niversity  of Sydney 
1983).

Habitat analysis

Inform ation  on various physical p aram ete rs  associated  w ith some of the h ab ita t types is 
im portan t in assessing the  value of a p a rticu la r h ab ita t for fauna. The following 
p a ram e te rs  w ere m easured:

. Upper and middle strata vegetation density: During a walking tra n se c t, the
num ber of tree s  (upper s tra ta ) and shrubs (middle s tra ta ) w ere counted w ithin a s trip  
50 x 2 m. The shrub category  also included em ergent saplings and sm all tree s . The 
density  of the  tree s  and shrubs was ca lcu la ted  in te rm s of num bers per h e c ta re .

. Tree and shrub height: Any tre e s  or shrubs loca ted  during each  tra n se c t w ere
m easured  for heigh t. T rees w ere m easured to the n ea re s t m e tre  and shrubs to  the  
n eare st 20 cm . Mean heights w ere ca lcu la ted  from these  m easurem ents.

. Lower strata vegetation  density: At ten  points along each tra n se c t, a 0.25 m 2
quadrat was laid  upon the  ground. Visual e s tim a tes  w ere m ade of the  re la tiv e  
proportions of groundcover con tribu ted  by grass, forbs, moss, vines, rocks, ferns, 
l i t te r  and logs. These w ere m easured as a percen tag e  of the cover, using canopy 
cover as the  p a ram e te r for grass, forbs and ferns. The to ta l p e rcen tag e  cover 
w ithin som e quadrats  was m ore than  100% because of the overlapping n a tu re  of 
som e of the  com ponents.

. Grass and forb height: The average height of the grasses and forbs w ithin each
quadrat was m easured to  the n ea re s t 1 cm when the  p lan ts w ere less than  10 cm ta ll 
and in 5 cm in terva ls  if ta lle r  than 10 cm.

. L itter mass: All le a f l i t te r  was c leared  from  each quadrat, p laced in a p la stic  bag,
and weighed on a spring balance to  the n ea re st 10 g.

. Soil penetrability: A fte r  clearing  aw ay the  l i t te r ,  the soil was te s te d  in four p laces
for p en e trab ility . Soil p en e trab ility  can be used as a m easure of how easy th e  soil is 
to  dig. Thus a high value for soil p en e trab ility  (m easured in kg/cm ) ind ica tes  a hard 
soil and th e re fo re  d ifficu lty  in digging. This p a ram e te r was m easured using a 'Soil- 
te s t ' pocket p en e tro m ete r.
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APPENDIX M HABITAT CHARACTERISTICS OF MAJOR NATIVE VEGETATION
TYPES AT THE PROPOSED AIRPORT SITE AT WILTON

P aram e te r Open fo rest 
on shale

Sample areas

Scribbly gum 
woodland

U nit

G rass cover 21 .6  ± 6 .82* 32 .5  ± 4 .34* %
Forb cover 7 ±  1.12* 0 .5  ± 0 .5 * %
L itte r  cover 83 ± 5 .2 * 82 .5  ± 4 .0 7 * %
R ock cover 0 1 .5  ±  1.07* %
Log cover 2 ± 0 .82* 9 ± 2 .2 * %
G rass height 27.1 ± 4 .2 * 36 .2  ±  2.4* cm
Forb height 6 ± 1.8* 10 ± 10* cm
L itte r  mass 208 ±  28.8* 182 ± 30.6* g
Soil p enetrab ility 0 .6  ± 0 .0 7 * 0.77 ± 0 .0 8 * k g /cm 2
T ree density 1,000 1,400 per ha
T ree  height 12.5 4 .6 m
Shrub density 100 11,200 per ha
Shrub height 0 .6 0 .7 m

Means + standard  erro r (n-10); n = num ber of sam ples.
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APPENDIX N MAMMALS RECORDED FROM THE PROPOSED AIRPORT SITE AT 
WILTON

S cien tific  nam e Common nam e S ta tu s

Carnivora
Canis fam iliaris Dog C
Felis ca tus F era l c a t C
Vulpes vulpes Fox C

Largomorpha
O ryctolagus cuniculus European rabbit A

Marsupialia
A ntechinus s tu a rtii Brown antechinus A
M acropus rufogriseus R ed-necked wallaby C
M. giganteus E astern  grey kangaroo A
P eram eles  nasu ta Long-nosed bandicoot C
P etau ro ides volans G rea te r glider A
P hasco larc tos cinereus Koala C
Pseudocheirus peregrinus Common ring ta il possum C
Trichosaurus vulpecula Common brushtail possum A
V om batus ursinus Common wombat C
W allabia bicolor Swamp wallaby C

Monotremata
Tachyglossus acu leatus Short-beaked echidna c
Rodentia
Mus musculus House mouse A
R a ttu s  fuscipes Bush ra t c
N ote: S cien tific  and common nam es and s ta tu s  from S trahan  (1983).

A Abundant
C Common
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APPENDIX O FREQUENCY OF OCCURRENCE AND STATUS OF AVIFAUNA
RECORDED AT THE PROPOSED AIRPORT SITE AT WILTON

H a b i t a t  S t a t u s

S p e c i e s
O p e n  
f o r e s t  

o n  s h a l e

S c r i b b l y
g u m

w o o d l a n d

C l e a r e d
l a n d

C r e e k - l i n e
w o o d l a n d

I l l a w a r r a
N e w

S o u t h
W a le s

A u s t r a l i a

A c a n t h i z a  c h r y s o r r h o a ,  y e l l o w - r u m p e d  t h o r n b i l l X X C A A

A .  l i n e a t a ,  s t r i a t e d  t h o r n b i l l X X c A M C

A .  p u s i l l a ,  b r o w n  t h o r n b i l l X A A C

A .  r e g u l o i d e s ,  b u f f - r u m p e d  t h o r n b i l l X M C A C

A c a n t h o r h y n c h u s  t e n u i r o s t r i s ,  e a s t e r n  s p i n e b i l l X X A A C

A c c i p i t e r  f a s c i a t u s ,  b r o w n  g o s h a w k X X u M C M C

A c r i d o t h e r e s  t r i s t i s ,  c o m m o n  m y n a h X M C A c
A l i s t e r u s  s c a p u l a r i s ,  A u s t r a l i a n  k i n g - p a r r o t M C c c
A n a s  g i b b e r i f r o n s ,  g r e y  t e a l X M C A A

A .  s u p e r c i l i o s a ,  P a c i f i c  b l a c k  d u c k X C A c
A n t h o c h a e r a  c h r y s o p t e r a ,  l i t t l e  w a t t l e b i r d X X X A c M C

A n t h u s  n o v a e s e e l a n d i a e ,  R i c h a r d ' s  p i p i t X C A A

A q u i l a  a u d a x ,  w e d g e - t a i l e d  e a g l e M C M C M C

A r d e a  n o v a e h o l l a n d i a e ,  w h i t e - f a c e d  h e r o n C A c
A r t a m u s  c y a n o p t e r u s ,  d u s k y  w o o d s w a l l o w X X M C A c
C a c a t u a  g a l e r i t a ,  s u l p h u r - c r e s t e d  c o c k a t o o X U C c
C .  r o s e i c a p i l l a ,  g a l a h M C A A

C a l l o c e p h a l o n  f i m b r i a t u m ,  g a n g - g a n g  c o c k a t o o X u M C c
C a l y p t o r h y n c h u s  f u n e r e u s ,  y e l l o w - t a i l e d  b l a c k - c o c k a t o o X u M C M C

C a r d u e l i s  c a r d u e l i s ,  E u r o p e a n  g o l d f i n c h M C A c
C e c r o p i s  a r i e l ,  f a i r y  m a r t i n X M C A c
C .  n i g r i c a n s ,  t r e e  m a r t i n M C A A

C e y x  a z u r e a ,  a z u r e  k i n g f i s h e r X X U M C M C

C h e n o n e t t a  j u b a t a ,  m a n e d  d u c k X M C A C

C i n c l o s o m a  p u n c t a t u m ,  s p o t t e d  q u a i l - t h r u s h U M C M C

C l i m a c t e r i s  l e u c o p h a e a ,  w h i t e - t h r o a t e d  t r e e c r e e p e r X X c A M C

C .  p i c u m n u s ,  b r o w n  t r e e c r e e p e r X u A C

C o r a c i n a  n o v a e h o l l a n d i a e ,  b l a c k - f a c e d  c u c k o o - s h r i k e X X X A A C

C o r c o r a x  m e l a n o r h a m p h o s ,  w h i t e - w i n g e d  c h o u g h X X U C M C

C o r v u s  c o r o n o i d e s ,  A u s t r a l i a n  r a v e n X X X A A C

C r a c t i c u s  t o r q u a t u s ,  g r e y  b u t c h e r b i r d X X M C A c
C u c u l u s  p y r r h o p h a n u s ,  f a n - t a i l e d  c u c k o o X X X C C c
D a c e l o  n o v a e g u i n e a e ,  l a u g h i n g  k o o k a b u r r a X X A A A

D a p h o e n o s i t t a  c h r y s o p t e r a ,  v a r i e d  s i t t e l l a X X U C c
D a s y o r n i s  b r a c h y p t e r u s ,  e a s t e r n  b r i s t l e b i r d X S u R

D i c a e u m  h i r u n d i n a c e u m ,  m i s t l e t o e b i r d C A M C

E l a n u s  n o t a t u s ,  b l a c k - s h o u l d e r e d  k i t e M C M C M C

E m b l e m a  g u t t a t a ,  d i a m o n d  f i r e t a i l X A c M C

E .  t e m p o r a l i s ,  r e d - b r o w e d  f i r e t a i l X A A c
E o p s a l t r i a  a u s t r a l i s ,  e a s t e r n  y e l l o w  r o b i n X X c A c
F a l c o  c e n c h r o i d e s ,  A u s t r a l i a n  k e s t r e l X c C A

F .  l o n g i p e n n i s ,  A u s t r a l i a n  h o b b y u M C M C

F u l i c a  a t r a ,  E u r a s i a n  c o o t C A c
G e o p e l i a  p l a c i d a ,  p e a c e f u l  d o v e M C A c
G r a l l i n a  c y a n o l e u c a ,  A u s t r a l i a n  m a g p i e - l a r k X A A C

G y m n o r h i n a  t i b i c e n ,  A u s t r a l i a n  m a g p i e X X X X A A A

H a l c y o n  s a n c t a ,  s a c r e d  k i n g f i s h e r X C A c
H i r u n d o  n e o x e n a ,  w e l c o m e  s w a l l o w X A A c
L e u c o s a r c i a  m e l a n o l e u c a ,  w o n g a  p i g e o n M C M C M C

L i c h e n o s t o m u s  c h r y s o p s ,  y e l l o w - f a c e d  h o n e y e a t e r X X X A A C

L .  l e u c o t i s ,  w h i t e - e a r e d  h o n e y e a t e r X M C A M C
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APPENDIX O FREQUENCY OF OCCURRENCE AND STATUS OF AVIFAUNA
RECORDED AT THE PROPOSED AIRPORT SITE AT WILTON
(continued)

Habitat Status

Species Open Scribbly New
forest 

on shale
gum

woodland land woodland Illawau-ra South
Wales

Australia

L. melanops, yellow-tufted honeyeater X X MC A MC
Molurus cyameus, superb fairy-wren X X X X A A MC
M. lam berti, variegated fairy-wren X MC c MC
Mamorina melamocephada, noisy miner X X X X MC A C
Melamodryas cucullata, hooded robin X S c C
Meliphaga lewinii, Lewin's honeyeater A A C
Melithreptus lunatus, white-naped honeyeater MC A C
Menura novaehollamdiae, superb lyrebird MC c MC
Microeca leucophaea, iacky winter X X X MC A A
Neophema pulchella, turquoise pairrot R U MC
Ninox novaeseelamdiae, southern boobook MC c c
Ocyphaps lophotes, crested pigeon A A A
Origma solitau-ia, origma X MC MC MC
Oriolus sagittatus, olive-backed oriole X X MC c MC
Pachycephada pectoralis, golden whistler MC A C
P . rufiventris, rufous whistler X X X X C A C
Paurdalotus punctatus, spotted paurdalote X X C A C
P . striatus, striated paurdalote C A C
Petroica multicolor, scarlet robin X u c MC
Phalacrocorax cairbo, great cormorant X c c C
Phaps chalcoptera, common bronze wing X X X u A c
P . elegans, brush bronzewing X MC MC MC
Philemon corniculatus, noisy friarbird X X U A C
Phylidonyris novaehollandiae, New Holland honeyeater X A A C
Platycercus elegans, crimson rosella X C A C
P. exiraius, eastern rosella X X X X C A A
Podairgus strigoides, tawny frogmouth MC A C
Poephila bichenovii, double-barred finch MC A C
P . guttata, zebra finch U A A
Psephotus haematonotus, red-rumped pairrot R A c
Psophodes olivaceus, eastern whipbird X C A c
Ptilonorhynchus violaceus, satin bowerbird C c c
Rhipidura fuliginosa, grey famtail X X X A A c
R . leucophrys, willie wagtail X X A A A
R . rufifrons, rufous famtail MC C MC
Sericornis frontalis, white-browed scrub wren X X C A C
Stipiturus madachurus, southern emu-wren X u MC MC
Strepera graculina, pied currawong X X A A C
Streptopelia chinensis, spotted turtle-dove c A C
Sturnus vulgaris, common starling X A A A
Tachybaptus novaehollandiae, Australasiam grebe X C A C
Turnix vauria, painted button-quail MC MC MC
Tyto alba, bami owl MC MC C
Vamellus miles, masked lapwing X C A C
Zosterops lateralis, silvereye A A A

Species richness 38 33 34 10

Notes: Scientific and common names from Royad Austradasiam Ornithologists Union (1978)
X Observed in habitat u Uncommon
A Abundant s Scaurce
C Common R Rare
MC Moderately common
Status for Illawarra region from Gibson (1977)
Status for New South Wades from Morris et ad. (1981) 
Status for Australia from MacDonald (1973)
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APPENDIX P HERPETOFAUNA RECORDED FROM THE PROPOSED AIRPORT SITE
AT WILTON

S cien tific  nam e Common nam e

Amphibians

Lim nodynastes peronii 
L ito ria  caeru lea  
L. c itropa  
L. ewingii 
L. fallax 
L. peronii 
L. phyllochroa 
L. verreauxii 
Pseudophryne bibronii 
R anidella sign ifera 
U peroleia laev iga ta

Brown striped  frog 
G reen tre e  frog 
Blue M ountains tre e  frog 
Brown tre e  frog 
E astern  dw arf tre e  frog* 
Peron 's tre e  frog*
L eaf green tre e  frog 
V erreaux tre e  frog 
Brown toad le t 
Common easte rn  frog let*  
E astern  spo tted  toad le t*

R eptiles

Amphibolurus m uricatus 
C helodina longicollis 
Lam propholis guichenoti 
L. m ustelina 
Physignathus lesueurii 
Pseudechis porphyriacus 
Pseudonaja tex tilis  
Sphenomorphus quoyii 
Varanus varius

Jacky  lizard
E astern  long-necked to rto ise*  
G arden skink 
Weasel skink*
E astern  w ater dragon* 
R ed-bellied  black snake* 
E astern  brown snake 
E astern  w ater skink*
Lace m onitor*

* O bserved during presen t survey.

N ote: No conservation s ta tu s  ascribed in the cu rren t lite ra tu re .
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APPENDIX Q GLOSSARY

A irc ra f t m ovem ent a landing or tak e-o ff of an a irc ra ft

A t-g rade (of a road in tersection ) having the  in te rsec tin g  roads on the 
sam e level

A uthigenic (of minerals) form ed in situ , during or a f te r  deposition

B horizon the middle layer of soil, lying betw een the  topsoil and the 
orig inating m a te ria l; the subsoil

Channel sandstone sandstone form ed from  a bed of sand deposited  in a s tream  
bed or some o ther channel eroded into the underlying bed

Forb any herbaceous p lan t which is not a grass

G lide slope an e lec tron ic  navigation fac ility  providing v e rtic a l guidance 
for a irc ra f t during approach and landing

Gross m argin the gross re tu rn  from  an en terp rise  less variab le  costs

G roundside of th a t p a rt of a journey which is made on land, not in the  air

Hubbing the designation of se lec ted  a irpo rts  for the co llec tion  and 
d istribu tion  of an a irline 's passengers m aking in te rm ed ia te  
stops

L am in ite a series of sed im entary  beds made up of individual un its th a t 
show a regu lar v e rtic a l p a tte rn  of changing grain size of the  
sedim ents com prising the  bed

Lithosol su rface  rock w ithout soil

L ocalizer a  d irec tiona l radio beacon which guides an a irc ra f t  during 
approach and landing

Pedal (of soil) having a s tru c tu re  th a t includes n a tu ra l agg rega tes

P ic r ite an igneous rock consisting principally  of ferrom agnesian  
m inerals

P iso lith ic (of sed im entary  rock) built of round concre tions 2 mm or 
m ore in d iam ete r

Po in t bar a bank of sand or gravel deposited  on the inner side of a river 
m eander

Propagule a p a rt of a p lan t, such as a seed or cu ttin g , capable of 
form ing a new plan t

P rovenance te rra in the  paren t rock from  which the fragm en ts of a sedim ent are 
form ed

Q uart zose sandstone a sandstone com posed of a t le a st 90% silica

S ilc re te a  com pacted  subsoil cem en ted  w ith silica
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Swale a depression or m arshy place in the  ground

T erm inal passenger a passenger who joins or leaves an a irc ra f t a t an airpo rt

Touch-and-go train ing  
flights

a  landing followed im m ediately  by a tak e-o ff w ithout 
stopping

U ndersto rey the low er layer of tre e s  in a fo rest

Wind shear a  change of wind speed w ith height

N ote: The C oncise O xford D ictionary  may be consulted for defin itions of any te rm s
not listed  in th is glossary.
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APPENDIX R ABBREVIATIONS

ANEF

CSPR

d

dB

DSE

DWSPR

h

ha

L

m

MJ

MM

Mt

MV

NA

NEF

pphm

ppm

R

RPT

SR

WSPR

A ustralian  Noise Exposure F o recast

two closely spaced paralle l runways w ith a cross-wind runway

day(s)

decibel(s)

dry sheep equivalent

two double widely spaced paralle l runways w ith a pair of cross-w ind runways

hour(s)

hectare(s)

litre(s)

m etre(s)

megajoule(s)

M odified M ercallie scale  (followed by rom an numeral)

m egatonne(s)

megavolt(s)

not applicable

Noise Exposure F o recast

p a rts  per hundred million

parts  per million

righ t

regu lar public transport (scheduled airline and com m uter services) 

single runway

two widely spaced para lle l runways w ith a cross-w ind runway
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