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(i) 

SUMMARY 

BACKGROUND 

I n  1986, t h e  fo rmer  Department o f  Main Roads (DMR) prepared an 
Envi ronmenta l  Impact Statement (EIS) f o r  w iden ing  a s e c t i o n  of 
t h e  Pr inces  Highway between t h e  Minnamurra R i v e r  and Bombo. 
Fo l l ow ing  a d d i t i o n a l  s tud ies  and c o n s i d e r a t i o n  o f  public 
submiss ions,  t h e  Ch ie f  Execut ive o f  t h e  Roads and Traffic 
A u t h o r i t y  (RTA) decided not  t o  proceed w i t h  t h e  p r o j e c t ,  and in 
so do ing ,  t o  i n i t i a t e  a new i n v e s t i g a t i o n  o f  main road needs in 
t h e  area between Dunmore and Kiama. 

The proposa l  t o  p rov i de  a bypass o f  t h e  n o r t h e r n  Kiama suburbs 
emerged f o l l o w i n g  a comprehensive r o u t e  s e l e c t i o n  s t u d y  conducted 
by t h e  RTA d u r i n g  1990. The proposal was i d e n t i f i e d  as t h e  most 
s u i t a b l e  o u t  o f  a number o f  poss ib le  s o l u t i o n s  t o  reduce existing 
t r a f f i c  problems and t o  best  c a t e r  f o r  l onger  te rm road transport 
needs i n  t h e  area. 

In  s e l e c t i n g  t h e  proposed Bypass as i t s  p r e f e r r e d  o p t i o n ,  t h e  RTA 
recogn ised t h e  road would r e s u l t  i n  s i g n i f i c a n t  impacts. 
Consequent ly ,  t h i s  EIS has been prepared t o  address i n  d e t a i l  the 
p o t e n t i a l  impacts o f  c o n s t r u c t i o n  and use o f  t h e  Bypass, and to 
examine a p p r o p r i a t e  m i t i g a t i o n  measures. 

THE PROPOSAL 

The proposed Bypass would inc lude  t h e  f o l l o w i n g  components: 

o Widening o f  t h e  Pr inces Highway t o  s i x  lanes between 
Te r ra l ong  S t r e e t ,  Kiama and Panama S t r e e t ,  Bombo. 

o C o n s t r u c t i o n  o f  a new f o u r  lane bypass road f rom Panama 
S t r e e t  th rough t o  t h e  i n t e r s e c t i o n  o f  Swamp Road and the 
e x i s t i n g  Highway a t  Dunmore g e n e r a l l y  t o  t h e  south and west 
o f  Gainsborough and t o  t he  west o f  t h e  Minnamurra River 
wetland. 

o Widening o f  t h e  e x i s t i n g  Pr inces Highway t o  f o u r  lanes from 
Swamp Road t o  She l lha rbour  Road. 

Major  f e a t u r e s  o f  t h e  p r o j e c t  i nc lude  a grade separated 
i n te rchange  a t  Panama S t r e e t ,  a 810 metre b r i d g e  c r o s s i n g  o f  the 
Minnamurra R i v e r  f l o o d  p l a i n  and a l a r g e  r a d i u s  roundabout near 
t h e  e x i s t i n g  Swamp Road/Princes Highway i n t e r s e c t i o n .  Major 
ear thworks  compr is ing  deep c u t t i n g s  and embankments would be 
necessary due t o  p r e v a i l i n g  topograph ic  c o n d i t i o n s .  Substantial 
p r o p e r t y  a c q u i s i t i o n s  would be requ i r ed  as t h e r e  i s  no road 
r e s e r v a t i o n  between Bombo H i l l  and Swamp Road. 



EXISTING TRAFFIC CONDITIONS 

T r a f f i c  volumes on t h e  Pr inces Highway have been i n c r e a s i n g  a t  an 
annual r a t e  o f  5-6% w i t h  annual average d a i l y  t r a f f i c  (AADT) now 
a t  about 19,800 v e h i c l e s ,  a l e v e l  which i s  w e l l  above t h e  design 
c a p a c i t y  o f  a two lane road.  Or i g i n—des t i na t i on  surveys  have 
i n d i c a t e d  t h a t  about 80% o f  t h i s  t r a f f i c  i s  t h rough  traffic. 

The most s i g n i f i c a n t  problem being exper ienced a long  t h e  Highway 
i s  t h e  extreme peaking o f  t r a f f i c  on Sundays, and long weekend 
Mondays. Th is  can cause t r a f f i c  queues and de lays  o f t e n  up t o  50 
minu tes .  I n c r e a s i n g  t r a f f i c  congest ion and de lays  a r e  also 
o c c u r r i n g  d u r i n g  weekday commuter peaks. A t  individual 
i n t e r s e c t i o n s  th rough North Kiama, l o c a l  r e s i d e n t  t r a f f i c  turning 
f rom s i d e  s t r e e t s  i s  a l s o  exper ienc ing  s i g n i f i c a n t  delays. 

Over 120 acc i den t s  i n c l u d i n g  f o u r  f a t a l i t i e s  have been recorded 
on t h e  Pr inces  Highway through Minnamurra and Kiama Downs over 
t h e  t h r e e  year  p e r i o d  ending March 1990. Th i s  i s  largely 
a t t r i b u t e d  t o  t h e  poor  h o r i z o n t a l  and v e r t i c a l  road alignment 
( p a r t i c u l a r l y  around t h e  Minnamurra Bends), c o n f l i c t  between 
l o c a l  and th rough t r a f f i c ,  and poor s topp ing  s i g h t  distances. 

FUTURE TRAFFIC CONDITIONS 

With t h e  p o s s i b l e  f u t u r e  urban expansion o f  Kiama and centres 
f u r t h e r  sou th ,  and t h e  genera l  increase i n  r e c r e a t i o n a l  through 
t r a f f i c ,  t h e  weekend and weekday problems would be further 
exacerbated. 

P r o j e c t i o n s  i n d i c a t e  an average annual t r a f f i c  growth o f  between 
3% and 5%, which suggests p o s s i b l e  average d a i l y  t r a f f i c  volumes 
o f  30,000 o r  more by t h e  year  2000. 

Other  modes o f  t r a n s p o r t  a r e  no t  expected t o  reduce t h e  burden 
c a r r i e d  by t h e  road system i n  t h e  s tudy  a rea .  Improvement t o  the 
r a i l  system o r  an inc rease  i n  bus se r v i ces  may reduce t h e  weekday 
commuter peak i n  t h e  medium t o  long te rm.  However, o r i g i n  and 
d e s t i n a t i o n  s t u d i e s  have shown t h a t  t h e  m a j o r i t y  o f  t h e  critical 
no r t h  bound weekend t r a f f i c  ( i . e .  p redominan t l y  South Coast 
r e c r e a t i o n a l  movements), has i t  o r i g i n  t o  t h e  south  o f  t h e  rail 
te rm inus  a t  Bombadery. 

NEED FOR THE PROJECT 

Withou t  improvements, t h e  Highway would ope ra te  a t  an 
unacceptable l e v e l  o f  s e r v i c e  by as e a r l y  as 1996, accidents 
would be more f r e q u e n t ,  u n s u i t a b l e  l o c a l  roads would r e c e i v e  more 
th rough t r a f f i c  and a c c e s s i b i l i t y  f o r  l o c a l  r e s i d e n t s  (vehicular 
and p e d e s t r i a n )  would f u r t h e r  deteriorate. 



A programme o f  p u b l i c  c o n s u l t a t i o n  c l e a r l y  i d e n t i f i e d  a broad and 
s t r o n g  community v iew t h a t  major improvements t o  t h e  road system 
through t h e  s t u d y  area were necessary i n  t h e  s h o r t  term. 

PROJECT OBJECTIVES 

The proposed improvements would need t o  p r o v i d e  s o l u t i o n s  and 
b e n e f i t s  a t  bo th  t h e  reg iona l  and l o c a l  s c a l e .  The major 
o b j e c t i v e s  o f  t h e  proposal  a re  as follows: 

o To p r o v i d e  a s a t i s f a c t o r y  l e v e l  o f  s e r v i c e  f o r  road users 
d u r i n g  commuter and r e c r e a t i o n a l  t r a f f i c  peaks i n  t h e  short 
and long term. 

o To e s t a b l i s h  a s u i t a b l e  c o r r i d o r  which w i l l  serve as the 
ma jo r  road t r a n s p o r t  r o u t e  f o r  t h i s  s e c t i o n  o f  t h e  South 
Coast i n  t h e  long term. 

o To reduce c o n f l i c t  between th rough and l o c a l  traffic. 

o To e s t a b l i s h  a main road c o r r i d o r  on an a l ignment  which 
ach ieves a s u i t a b l e  balance between road s a f e t y  needs and 
e f f e c t  on p r o p e r t y ,  the  n a t u r a l  envi ronment  and landscape 
quality. 

o To p r o v i d e  community b e n e f i t s  by reduc ing  accidents, 
improv ing  l o c a l  a c c e s s i b i l i t y  and enhancing North Kiama as 
a u n i f i e d  r e s i d e n t i a l  area. 

o To p r o t e c t  t h e  environmental  q u a l i t y  o f  t h e  s tudy  area to 
g r e a t e s t  e x t e n t  p o s s i b l e  c o n s i s t e n t  w i t h  road improvement 
needs. 

BYPASS PERFORMANCE 

By t h e  y e a r  2011, t h e  proposed Bypass would s t i l l  be o p e r a t i n g  at 
a s a t i s f a c t o r y  l e v e l  o f  s e r v i c e  and s a f e t y ,  even d u r i n g  peak 
weekend r e c r e a t i o n a l  p e r i o d s .  In a d d i t i o n ,  t h e  c o r r i d o r  and road 
des ign would p e r m i t  a d d i t i o n a l  lane c a p a c i t y  t o  be constructed, 
t h e r e b y  accommodating t r a f f i c  growth w e l l  beyond 2011. 

With r e s p e c t  t o  longer  term highway p l ann ing  ( i . e .  beyond 2011), 
t h e  proposed Bypass i s  on an a l ignment  which would be compatible 
w i t h  connec t ions  t o  t h e  no r th  and south. 

ALTERNATIVES 

The r o u t e  s e l e c t i o n  s tudy  undertaken i n  1990 t o  i d e n t i f y  t h e  most 
s u i t a b l e  long te rm main road c o r r i d o r  i n v o l v e d  a comparative 
assessment o f  a l l  f e a s i b l e  main road o p t i o n s ,  e x h i b i t i o n  o f  the 
s t udy ,  r e v i e w  o f  p u b l i c  submissions and s e l e c t i o n  o f  a preferred 
option. 



(iv) 

The proposed Bypass was determined t o  be t h e  most s u i t a b l e  option 
as i t  p rov ided  a sound long term s t r a t e g y  t o  meet transport 
requ i rements  i n  t h e  area,  and i t  represented t h e  b e s t  compromise 
between v a r i o u s  p h y s i c a l  and env i ronmenta l  c o n s t r a i n t s ,  different 
land use i n t e r e s t s  and cost-effectiveness. 

Other  western bypass a l t e r n a t i v e s  were less  f a v o u r a b l e  than  the 
proposal  ma in l y  because o f  t h e  more s i g n i f i c a n t  p r o p e r t y  and land 
use implications. 

An o p t i o n  t o  upgrade t h e  e x i s t i n g  Pr inces  Highway t o  f o u r  lanes 
cou ld  s a t i s f a c t o r i l y  meet s h o r t  t o  medium te rm road transport 
needs, a l though  a t  a lower l e v e l  o f  s e r v i c e .  However, this 
a l i gnment  o f f e r s  l i m i t e d  scope t o  s a t i s f y  expected l onge r  term 
t r a f f i c  volumes. Indeed, upgrading o f  t h e  Highway would not 
e l i m i n a t e  t h e  need, p robab ly  w i t h i n  15 t o  20 y e a r s ,  f o r  an 
a l t e r n a t e  r o u t e  ( i . e .  a bypass t o  t h e  w e s t ) .  I n  a d d i t i o n ,  this 
o p t i o n  would a l s o  r e s u l t  i n  s i g n i f i c a n t  d i s r u p t i o n  t o  the 
p o p u l a t i o n  o f  North Kiama i n c l u d i n g  increased t r a f f i c  noise, 
access c o n s t r a i n t s  and community severance, as w e l l  as more 
c o n s t r u c t i o n  difficulties. 

Examinat ion o f  t h e  Highway upgrading a l t e r n a t i v e  found t h a t  a six 
lane road o p t i o n  would be less c o s t - e f f e c t i v e  than  t h e  proposal, 
and would r e s u l t  i n  s i g n i f i c a n t  impacts on t h e  s o c i a l  and natural 
env i ronment .  Th is  would i nc l ude  major  d i s r u p t i o n  t o  t h e  lower 
Minnamurra R i v e r  wet land which would have t o  be t r a v e r s e d  by a 
l eng thy  b r i d g e  c r o s s i n g ,  and d e m o l i t i o n  o f  up t o  25 res idences  in 
North Kiama t o  a l l o w  f o r  w iden ing .  The c o s t  o f  a s i x  lane road 
would a l s o  be comparable t o  t he  proposal. 

LAND USE, PROPERTY AND BUSINESS IMPACTS 

The proposed r o u t e  would d i r e c t l y  a f f e c t  11 p r o p e r t i e s  and 
seve ra l  o t h e r  easements and c o r r i d o r s .  Seven o f  t h e  properties 
a re  r u r a l  lands t h a t  a re  used ma in l y  f o r  d a i r y  f a r m i n g  o r  as 
r u r a l  res idences .  Approx imate ly  21 hec ta res  o f  good p a s t u r e  land 
would be d i r e c t l y  a f f e c t e d  by t h e  c o r r i d o r  and a f u r t h e r  10 
hec ta res  o f  good pas tu re  land permanent ly  severed .  Some 13 
hec ta res  o f  t h i s  i s  w i t h i n  t h e  Dunmore Lakes Park p r o p e r t y  which 
i s  p r e s e n t l y  t h e  s u b j e c t  o f  an a p p l i c a t i o n  f o r  a recreational 
f a c i l i t y  and r e s i d e n t i a l  e s t a t e .  L i m i t e d  r e - d e s i g n  o f  that 
development would be required. 

Sub jec t  t o  n e g o t i a t i o n s  w i t h  t h e  p r o p e r t y  owners, some o f  the 
severed pas tu re  land would be used f o r  n a t u r a l  b u f f e r  zones, 
es tab l i shmen t  o f  new wet lands and e ros i on  c o n t r o l  works. 

On t h e  bas i s  o f  t h e  area o f  pas tu re  which would be l o s t  from 
i n d i v i d u a l  p r o p e r t i e s ,  i t  i s  u n l i k e l y  t h a t  t h e  v i a b i l i t y  o f  any 
fa rm o p e r a t i o n  would be s i g n i f i c a n t l y  affected. 

On t h e  "Tabbagong" p r o p e r t y ,  t h r e e  o l d  f a rm  c o t t a g e s  and 
assoc ia ted  sheds would be demol ished. These have no h i s t o r i c  or 
a r c h i t e c t u r a l  significance. 



( v ) 

N e g o t i a t i o n  f o r  purchase o f  a f f e c t e d  lands would be based on 
market  v a l u e .  Access t o  a l l  p r o p e r t i e s  would be p rov ided  and the 
c o s t  o f  ad justments  t o  a f f e c t e d  p r o p e r t i e s  would be met by the 
RTA. 

The n o r t h e r n  sec t i ons  o f  t h e  B o r a l ,  SRA and RTA b l u e  metal 
q u a r r i e s  a t  Bombo would be t rave rsed  by t h e  road .  Th i s  would 
r e s u l t  i n  t h e  i s o l a t i o n  o f  m a t e r i a l  on t h e  Bora l  property, 
a l t hough  i n  p r a c t i c a l  terms, t h e  p r o x i m i t y  o f  t h a t  area t o  the 
Gainsborough r e s i d e n t i a l  e s t a t e  i s  such t h a t  t h e r e  i s  uncertainty 
as t o  whether  t h e  resource would be e x t r a c t e d  i n  t h e  f u t u r e .  A 
res i dence  on t h e  qua r r y  would be demol ished. A c t i v i t i e s  i n  the 
SRA q u a r r y ,  i n c l u d i n g  ope ra t i on  o f  a new m a t e r i a l s  h a n d l i n g  and 
c r u s h i n g  p l a n t ,  would no t  be adverse ly  a f f e c t e d  by t h e  proposal. 
The RTA q u a r r y  on Bombo H i l l  has been dis—used f o r  many years  and 
was acqu i r ed  s p e c i f i c a l l y  f o r  road purposes. 

A works f a c i l i t y  and concre te  p l a n t  owned by C lea ry  Bros a t  Bombo 
would be s i g n i f i c a n t l y  a f f e c t e d ,  i n c l u d i n g  removal o f  a cottage 
and s e v e r a l  i n d u s t r i a l  b u i l d i n g s  and improvements which are 
w i t h i n  t h e  e x i s t i n g  road widening boundary. Compensation f o r  re— 
b u i l d i n g  o r  r e l o c a t i o n  would be nego t ia ted  between t h e  property 
owner and t h e  RTA. 

A t  t h e  southern  end o f  t h e  proposed Bypass, a s e c t i o n  o f  Council 
owned r e s e r v e  w i t h i n  t h e  e x i s t i n g  road widening boundary would be 
a f f e c t e d .  Known as North Kiama Park, t h i s  area i s  vacan t  and 
unimproved and t h e r e  are  no s h o r t  term p lans f o r  i t s  development. 

Es tab l i shmen t  o f  t h e  Bypass would c r e a t e  a p h y s i c a l  b a r r i e r  to 
f u r t h e r  r e s i d e n t i a l  expansion on t h e  western s i d e  o f  Gainsborough 
as no p r o v i s i o n  i s  made f o r  access across t h e  r o u t e .  Any further 
development t o  t h e  west o r  south would o n l y  be p o s s i b l e  via 
R i v e r s d a l e  Road, Panama S t r e e t  o r  o t h e r  new access. 

The p r e s e n t  p r o p o r t i o n  o f  t r a f f i c  a long t h e  e x i s t i n g  Kiama Bypass 
which avo ids  t h e  town c e n t r e ,  i s  approx imate ly  75 pe r  c e n t .  As 
t h e  proposed road would no t  d i v e r t  through t r a f f i c  away f rom the 
e x i s t i n g  connect ions  t o  and f rom t h e  town c e n t r e ,  and t h e  road 
s tandard  i n  t h e  area o f  Spr ing Creek would be improved with 
unchanged speed c o n t r o l s ,  i t  i s  no t  a n t i c i p a t e d  t h a t  this 
p r o p o r t i o n  would d e c l i n e .  Loss o f  pass ing t r a d e  f o r  businesses 
i n  t h e  town c e n t r e  as a consequence o f  t h e  proposal  i s  therefore 
unlikely. 

The proposed road improvements f o r  l o c a l  access between Kiama and 
t h e  Nor th  Kiama suburbs i n c l u d i n g  a s i x  lane road a long  the 
Bombo Beach s e c t i o n ,  a re  expected t o  have a p o s i t i v e  e f f e c t  on 
bus iness  a c t i v i t y  i n  t h e  town c e n t r e  as r e s i d e n t s  would be more 
a t t r a c t e d  t o  shopping and o t h e r  se r v i ces  i n  t h e  town centre. 

There a r e  no businesses a long the  e x i s t i n g  Highway s e c t i o n  o r  the 
proposed Bypass r o u t e  which are  dependent on pass ing trade. 



( v i) 

REGIONALLY SIGNIFICANT RESOURCES 

Of t h e  21 hectares o f  a g r i c u l t u r a l  land a f f e c t e d  by t h e  proposal, 
app rox ima te l y  17.5 hectares would be h igh  q u a l i t y  c rop  and 
p a s t u r e  land i d e n t i f i e d  as s i g n i f i c a n t  i n  I l l a w a r r a  Regional 
Envi ronmenta l  Plan No 1. Other  s i g n i f i c a n t  r e g i o n a l  resources 
a long t h e  c o r r i d o r  i nc l ude  a sand d e p o s i t  on t h e  s i t e  o f  the 
proposed Dunmore Lakes Park, a l though t h a t  development will 
e x t r a c t  some m a t e r i a l  and then e f f e c t i v e l y  s t e r i l i s e  what remains 
by v a r i o u s  proposed b u i l d i n g s  and works. 

The proposed c o r r i d o r  i s  located a long t h e  e a s t e r n  f r i n g e  o f  the 
Jamberoo V a l l e y ,  an impor tan t  r u r a l  and s c e n i c  landscape which is 
addressed by I l l a w a r r a  Regional Envi ronmental  P lan No 2. 
Approx imate ly  5 hectares o f  t h e  des ignated v a l l e y  would be 
a f f e c t e d  by t h e  a l i gnmen t .  Th is  was necessary t o  reduce impact 
on we t l ands .  Jamberoo V a l l e y  Regional Env i ronmenta l  Study 
recogn ised t h e  l i k e l i h o o d  o f  a road c o r r i d o r  t h rough  t h e  valley 
and i d e n t i f i e d  numerous mat te rs  t h a t  war ran ted  c l o s e  attention 
when p lann ing  such c o r r i d o r .  The proposal  p r o v i d e s  t h e  best 
a l i gnmen t  through t h i s  area i n  terms o f  m i n i m i s i n g  changes to 
hyd ro logy ,  s a l i n i t y  l e v e l s  and pr ime a g r i c u l t u r a l  land. 

HERITAGE RESOURCES 

Three European s i t e s  o f  l i m i t e d  a r c h a e o l o g i c a l  s i g n i f i c a n c e  would 
be a f f e c t e d .  The f i r s t  i s  t h e  co l l apsed  remains o f  an o l d  stone 
w a l l  near "Dunmore House", which a l though n o t  regarded as a good 
example, would p r o v i d e  stones t h a t  a re  u s e f u l  f o r  t h e  restoration 
o f  s i m i l a r  w a l l s  elsewhere i n  Kiama. 

The second s i t e  i s  t h a t  o f  t h e  o r i g i n a l  " R i v e r s d a l e "  homestead 
which was b u r n t  down i n  1884. Remaining f e a t u r e s  i n c l u d e  a well, 
e a r t h  t e r r a c e s  and a d r a i n  which would be recorded i n  detail 
p r i o r  t o  road construction. 

F i n a l l y ,  p a r t  o f  a remnant fo rma l  garden a s s o c i a t e d  with 
"Tabbagong" homestead, i s  w i t h i n  t h e  proposed corridor. 

No a b o r i g i n a l  c o n t a c t  s i t e s  o f  s i g n i f i c a n c e  have been identified 
w i t h i n  t h e  proposed c o n s t r u c t i o n  route. 

TRAFFIC NOISE 

T r a f f i c  no ise  l e v e l s  assoc ia ted  w i t h  t h e  proposed Bypass would be 
below t h e  day t ime  and n i g h t  t ime  ( e x t e r n a l )  c r i t e r i a  o f  63dB(A) 
and 55dB(A) r e s p e c t i v e l y .  These t a r g e t s  a r e  adopted by t h e  RTA 
f o r  t h e i r  road p r o j e c t s  i n  gene ra l ,  and on t h e  b a s i s  t h a t  they 
can f e a s i b l y  be ach ieved.  There a re  t h r e e  l o c a t i o n s  where earth 
mounds and /o r  no ise  b a r r i e r s  a re  proposed, i n c l u d i n g  an elevated 
and exposed s e c t i o n  on t h e  southern  s i d e  o f  McBrien Drive, 
Gainsborough, a s e c t i o n  on t h e  "R i ve r sda le "  p r o p e r t y  which is 
exposed t o  t h e  western l i m i t s  o f  Gainsborough and a third 
l o c a t i o n  near "Dunmore House". 



F o l l o w i n g  c o n s t r u c t i o n  o f  t h e  Bypass, t r a f f i c  no ise  l e v e l s  along 
t h e  P r i n c e s  Highway through Minnamurra and Kiama Downs would 
d e c l i n e  by as much as 10dB(A) du r i ng  bo th  day and n i g h t .  This 
would mean s i g n i f i c a n t  improvements f o r  many r e s i d e n t s  i n  the 
p r o x i m i t y  o f  t h e  Highway who p r e s e n t l y  exper ience  no ise  levels 
which g e n e r a l l y  exceed the  above criteria. 

BIOLOGICAL AND PHYSICAL ENVIRONMENT 

The proposed Bypass would t r a v e r s e  two areas which are  important 
f o r  t h e i r  n a t u r a l  resources,  i n c l u d i n g  an area o f  estuarine 
we t l and  on t h e  Terragong Swamp and a wet  s c l e r o p h y l l  f o r e s t  on 
t h e  e l e v a t e d  "Tabbagong" p r o p e r t y .  The s e c t i o n  o f  wet land i s  at 
t h e  wes te rn  f r i n g e  o f  t h e  l a r g e r  Minnamurra R i v e r  wetland 
ecosystem, and i s  p a r t l y  a f f e c t e d  by p l a n n i n g  c o n t r o l s  including 
S t a t e  Env i ronmenta l  Planning P o l i c y  14. 

The p roposa l  would impact ma in l y  on an area t h a t  i s  s t i l l  subject 
t o  i n t e n s i v e  g r a z i n g  a c t i v i t i e s  and which i s  showing little 
ev idence  o f  r egene ra t i on  by dominant spec ies  such as casuarina. 

As t h e  proposed r o u t e  i s  g e n e r a l l y  a long  t h e  i n t e r f a c e  between 
t h e  w e t l a n d  system and a d j o i n i n g  g r a z i n g  lands ,  t h e  p r o j e c t  could 
p r o v i d e  a prompt f o r  s i g n i f i c a n t  improvement o f  environmental 
c o n d i t i o n s  i n  t h e  wet land.  In p a r t i c u l a r ,  t h e  es tab l i shment  o f  a 
n a t u r a l  b u f f e r  zone on the  edge o f  t h e  we t land  becomes possible 
by u t i l i s i n g  p r o p e r t y  res idues c rea ted  by t h e  road corridor. 

The proposed a l ignment  f o l l o w s  the  most d i s t u r b e d  s e c t i o n  o f  the 
Tabbagong Fo res t  i n  terms o f  v e g e t a t i o n  d e n s i t y ,  e x i s t i n g  grazing 
p ressu res  and presence o f  e x o t i c  v e g e t a t i o n .  However, as the 
Bypass would impact on w i l d l i f e  h a b i t a t ,  t h e  RTA proposes to 
e s t a b l i s h  n a t u r a l  c o r r i d o r s  a longs ide  t h e  roadway and cross 
l i n k a g e s  a t  seve ra l  l o c a t i o n s .  This would i n c l u d e  establishment 
o f  a n a t u r a l  w i l d l i f e  connect ion between Tabbagong Fores t  and the 
wetlands. 

The f o r e s t  c o n t a i n s  a number o f  p l a n t  spec ies  no t  well 
r ep resen ted  i n  t h e  reg ion  which would be removed. A seed 
c o l l e c t i o n  programme would be i n i t i a t e d  t o  ensure these species 
a re  i n c l u d e d  i n  roads ide revege ta t i on  works .  Several  r a r e  plant 
spec ies  may a l s o  be i n  t h e  f o r e s t ,  b u t  would no t  be directly 
a f f e c t e d  due t o  loss  o f  habitat. 

The Minnamurra R i v e r  f l o o d  p l a i n  i s  subJect  t o  f r e q u e n t  and 
s i g n i f i c a n t  i n u n d a t i o n ,  the reby  s t r o n g l y  i n f l u e n c i n g  t h e  pattern 
o f  land use and development i n  t he  Jamberoo V a l l e y .  A detailed 
f l o o d  s t u d y  has shown t h a t  t h e  proposed 810 metre b r i d g e  crossing 
ove r  t h e  Terragong Swamp, would have n e g l i g i b l e  impacts on flood 
h e i g h t ,  f l o o d  v e l o c i t y  and f l o o d  r e t e n t i o n  t imes  d u r i n g  major 
events. 

C o n s t r u c t i o n  o f  t h e  proposed Bypass would r e q u i r e  substantial 
e a r t h w o r k s ,  i n c l u d i n g  sec t i ons  i n  s teep t e r r a i n ,  as w e l l  as major 
s t r u c t u r e s  i n  s e n s i t i v e  wet land areas .  An i n t e g r a t e d  erosion, 



sediment and wa te r  q u a l i t y  c o n t r o l  p lan  would be prepared and 
implemented w i t h  adv ice  from the  S o i l  Conserva t ion  Se rv i ce  and 
t h e  S t a t e  P o l l u t i o n  Cont ro l  Commission. Comprehensive sediment 
and p o l l u t i o n  measures are proposed. 

LIVING ENVIRONMENT 

C o n s t r u c t i o n  o f  t h e  Bypass would r e s u l t  i n  a s i g n i f i c a n t  loss  of 
amen i ty  i n  t h e  l i v i n g  environment f o r  t hose  r u r a l  residents 
g e n e r a l l y  l oca ted  a long Swamp Road and r e s i d e n t s  on t h e  western 
f r i n g e  o f  Gainsborough. The most pronounced change would be the 
dominant v i s u a l  presence o f  t he  road i n  c l o s e  p r o x i m i t y  to 
res idences  which p r e s e n t l y  en joy  a scen i c  r u r a l  setting. 

By c o n t r a s t ,  t h e  r e s i d e n t i a l  amenity f o r  a l a r g e  p o p u l a t i o n  in 
t h e  suburbs o f  Minnamurra, Kiama Downs and much o f  Gainsborough 
would be s i g n i f i c a n t l y  enhanced as t h e  e x i s t i n g  Highway reverts 
t o  a l o c a l  road f u n c t i o n .  Residents a d j a c e n t  o r  near  t h e  Highway 
would e s p e c i a l l y  b e n e f i t  f rom improvement i n  t r a f f i c  no i se ,  air 
q u a l i t y ,  access,  s a f e t y  and v i s u a l  quality. 

I n  genera l  terms t h e  l i v i n g  environment o f  Nor th  Kiama would 
improve c o n s i d e r a b l y  as a consequence o f  removing th rough traffic 
on t h e  Highway, and t h i s  would be expected t o  he lp  strengthen 
l o c a l  community t i e s  and activities. 

VISUAL/LANDSCAPE CHANGES 

Based on t h e  na tu re  o f  development and p lanned landscape 
t r e a t m e n t s ,  t h e  proposed c o r r i d o r  would have min imal  interaction 
w i t h  t h e  scen i c  Jamberoo V a l l e y .  App rox ima te l y  500 metres o f  the 
roadway would s l i g h t l y  i n t r u d e  i n t o  t h e  p r o t e c t e d  Valley 
e n v i r o n s  o f  i t s  most north—eastern extremity. 

The v i s u a l  c h a r a c t e r  and ou t looks  f rom s e v e r a l  r e s i d e n t i a l  areas, 
p a r t i c u l a r l y  t h e  western p a r t  o f  Gainsborough and t h e  Swamp Road 
( n o r t h )  area would be s u b s t a n t i a l l y  a l t e r e d .  I t  i s  proposed that 
ma jo r  road s i d e  landscaping be implemented i n  o r d e r  t o  integrate 
t h e  c o n s t r u c t i o n  i n t o  the landscape. 

PUBLIC CONSULTATION 

I n  t h e  course  o f  p repa ra t i on  o f  t h i s  S ta tement ,  a programme of 
c o n s u l t a t i o n  was conducted. Th is  i nc l uded  i n f o r m a t i o n  releases 
i n  v a r i o u s  fo rms ,  p u b l i c  meet ings,  a community work ing  group, 
b r i e f i n g  sess ions  and small  group meet ings .  A w ide  v a r i e t y  of 
government o r g a n i s a t i o n s ,  community groups,  broad i n t e r e s t  groups 
and l o c a l  i n d i v i d u a l s  were involved. 

Many s p e c i f i c  issues and concerns were i d e n t i f i e d  during 
c o n s u l t a t i o n s  and p a r t i c u l a r l y  w i t h  r e s p e c t  t o  p r o p e r t y  effects, 
e x i s t i n g  t r a f f i c  and access problems and p o t e n t i a l  f o r  more 
s u b s t a n t i a l  f l o o d i n g  o f  Terragong Swamp. 



D i f f e r e n t  v iews were expressed regard ing  t h e  p r e f e r r e d  corridor 
l o c a t i o n  w i t h  North Kiama res iden ts  g e n e r a l l y  s u p p o r t i v e  o f  the 
p roposa l  and r u r a l  r e s i d e n t s  g e n e r a l l y  i n  f a v o u r  o f  t h e  existing 
Highway r o u t e .  General community suppor t  f o r  ma jo r  road and 
t r a f f i c  improvements i n  the  study area was resounding. 

P o t e n t i a l l y  a f f e c t e d  p rope r t y  owners i n d i c a t e d  s t r o n g  concern 
over  l i k e l y  impacts and p a r t i c u l a r l y  as t h e r e  had been a long 
s tand ing  p l a n  f o r  road widening o f  t h e  e x i s t i n g  Highway p r i o r  to 
r a p i d  r e s i d e n t i a l  development i n  North Kiama. 

DECISION MAKING 

Th is  EIS w i l l  be p laced on p u b l i c  e x h i b i t i o n  and advertised. 
Dur ing t h e  e x h i b i t i o n  pe r iod  i n d i v i d u a l s  and o r g a n i s a t i o n s  may 
make w r i t t e n  submissions. 

A d e t e r m i n a t i o n  on t h e  proposed Bypass w i l l  be made by t h e  RTA as 
w e l l  as Kiama and She l lharbour  Munic ipa l  C o u n c i l s .  A l though the 
RTA does n o t  n o r m a l l y  seek development consent  f o r  main road 
c o n s t r u c t i o n  a c t i v i t i e s ,  t he  sec t i on  o f  proposed road through 
p r o t e c t e d  we t lands  i s  a designated development which can o n l y  be 
approved by t h e  r e l e v a n t  Council  w i t h  concurrence f rom the 
Department o f  P lann ing .  The dec i s ion  w i l l  be l a r g e l y  based on 
t h e  EIS and p u b l i c  submissions. 

In  i t s  r o l e  as de te rm in ing  a u t h o r i t y ,  t h e  RTA w i l l  p repare  an 
assessment r e p o r t  which inc ludes c o n s i d e r a t i o n  o f  public 
submiss ions .  Th i s  r e p o r t ,  which w i l l  i n c o r p o r a t e  t h e  Council's 
d e c i s i o n s  r e g a r d i n g  t h e  wet lands,  w i l l  be made a v a i l a b l e  t o  the 
public. 



1. 

1.0  INTRODUCTION 

1.1 The Proposal 

The Roads and T r a f f i c  A u t h o r i t y  (RTA) proposes t o  c o n s t r u c t  a 
ma jo r  new road between Dunmore and Kiama t h a t  would bypass the 
suburbs o f  North Kiama, which are p r e s e n t l y  t r a v e r s e d  by a poor 
s tandard  s e c t i o n  o f  t h e  Pr inces Highway. The proposal  forms an 
impo r t an t  and h igh  p r i o r i t y  p a r t  o f  t h e  o v e r a l l  p l an  t o  p rov ide  a 
h igh  s tandard  highway r o u t e  along t h e  New South Wales South 
Coast .  I t  would f a c i l i t a t e  t h e  sa fe  and e f f i c i e n t  movement of 
v e h i c l e s  th rough one o f  t h e  most h e a v i l y  congested s e c t i o n s  of 
t h e  Pr inces  Highway. The general s tudy  area f o r  t h e  purposes of 
t h i s  p r o j e c t  assessment i s  shown on F igu re  1. 

The p r e f e r r e d  scheme, which emerged f rom a comprehensive Route 
S e l e c t i o n  Study conducted dur ing  1990 (see Sec t ion  1.2 below), 
would i n v o l v e  : 

o t h e  w iden ing  o f  t he  e x i s t i n g  Pr inces Highway t o  t h r e e  lanes 
i n  t h e  n o r t h  bound d i r e c t i o n  f rom t h e  Ter ra long  S t r e e t  on 
ramp t o  Panama S t r e e t ,  and t o  t h r e e  lanes i n  t h e  south 
bound d i r e c t i o n  f rom the  proposed on ramp f rom t h e  Old 
Pr inces  Highway t o  Gipps Street 

o t h e  c o n s t r u c t i o n  o f  a new f o u r  lane bypass road f rom Panama 
S t r e e t  th rough t o  t he  i n t e r s e c t i o n  o f  Swamp Road and 
e x i s t i n g  Highway a t  Dunmore 

o w iden ing  o f  t he  e x i s t i n g  Pr inces Highway t o  f o u r  lanes from 
Swamp Road t o  She l lha rbour  Road. 

The s i x  lane s e c t i o n  a t  Bombo i s  proposed t o  p r o v i d e  additional 
c a p a c i t y  and improved s a f e t y  f o r  l o c a l  t r a f f i c  movements between 
Kiama and North Kiama, as w e l l  as f o r  t h e  growing through traffic 
volumes. 

Major  f e a t u r e s  o f  t h e  p r o j e c t  i nc lude  a grade—separated 
i n te rchange  a t  Panama S t r e e t  t o  separate l o c a l  t r a f f i c  movements 
and a q u a r r y  r a i l w a y  l i n e  f rom the  Bypass t r a f f i c ,  and a major 
b r i d g e  c r o s s i n g  over  t h e  Minnamurra R i v e r  f l o o d  p l a i n  (known 
l o c a l l y  as t h e  Terragong Swamp). 

S u b s t a n t i a l  p r o p e r t y  a c q u i s i t i o n  would be r e q u i r e d  as t h e r e  i s  no 
e x i s t i n g  road r e s e r v a t i o n  t o  accommodate t h e  new road.  A full 
d e s c r i p t i o n  o f  t h e  proposal  i s  p rov ided i n  Sec t i on  4.0. 

The p r o j e c t  has been i n i t i a t e d  by t h e  RTA i n  response t o  a long 
s t and ing  need t o  a l l e v i a t e  s i g n i f i c a n t  t r a f f i c  problems i n  the 
s tudy  a rea ,  due p a r t i c u l a r l y  t o  heavy t r a f f i c  volumes i n  peak 
p e r i o d s ,  poor  v e r t i c a l  and h o r i z o n t a l  a l ignment  o f  t h e  existing 
Highway, growth and i nc reas ing  c o n f l i c t s  between l o c a l  and 
th rough t r a f f i c ,  and a poor acc iden t  record. 
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1.2 Background t o  t h e  Study 

Since t h e  l a t e  1950 's ,  the former  Department o f  Main Roads (DMR) 
has recognised t h e  f u t u r e  need t o  widen t h e  e x i s t i n g  Princes 
Highway between Dunmore and Kiama. In  t h e  e a r l y  1960's t h e  DMR 
commenced a c q u i r i n g  a d d i t i o n a l  land f o r  w iden ing  t h e  Highway 
a long  i t s  e x i s t i n g  a l ignment .  However, i t  was n o t  u n t i l  1986 
t h a t  t h e  DMR prepared an Environmental Impact Statement (E IS)  for 
w iden ing  t h e  Pr inces Highway between t h e  Minnamurra R i v e r  Bridge 
and Bombo. A f t e r  p u b l i c  e x h i b i t i o n  o f  t h e  EIS, numerous 
a d d i t i o n a l  i n v e s t i g a t i o n s  were c a r r i e d  o u t .  Then, following 
assessment o f  t h e  proposal  i n  November 1989, t h e  RTA decided not 
t o  proceed w i t h  t h e  p r o j e c t .  In  reach ing  t h i s  d e c i s i o n ,  the 
C h i e f  Execu t i ve  O f f i c e r  o f  t he  RTA reso lved  t o  commission a new 
s t u d y  o f  a l l  op t i ons  f o r  addressing t h e  main road needs o f  the 
area — " t o  s t a r t  a f r e s h  and look a t  both t h e  p r e s s i n g  s h o r t  term 
needs and longer  term op t i ons "  (RTA, 1989). 

I n  A p r i l  1990 t h e  RTA commissioned a two s tage s t u d y  o f  future 
highway needs between Dunmore and Kiama. Stage 1 — Route 
S e l e c t i o n  Study, i nvo lved  the  comparat ive assessment o f  all 
f e a s i b l e  main road o p t i o n s ,  e x h i b i t i o n  o f  t h e  s t u d y ,  r e v i e w  of 
p u b l i c  submiss ions,  and s e l e c t i o n  o f  a p r e f e r r e d  option. 

The main outcomes from t h a t  stage o f  t h e  s tudy  were as f o l l o w s  : 

o A western bypass op t i on  was cons idered t o  be t h e  most 
s u i t a b l e  c o r r i d o r  f o r  t h e  Pr inces Highway as i t  best 
s a t i s f i e d  a wide range o f  key env i ronmenta l  and planning 
factors. 

o An o p t i o n  t o  upgrade t h e  e x i s t i n g  Pr inces  Highway was found 
t o  be less s a t i s f a c t o r y  because o f  i t s  poo re r  c a p a c i t y  to 
s a t i s f y  longer  term t r a f f i c  needs, community disruption, 
increased t r a f f i c  no ise  and adverse e f f e c t s  on access for 
l o c a l  residents. 

o The p r e f e r r e d  c o r r i d o r  chosen by t h e  RTA i s  a modification 
o f  t h e  bypass r o u t e  denoted S4—N3 i n  t h e  Route Selection 
Study r e p o r t  (RTA, 1990a). The m o d i f i c a t i o n  significantly 
reduced t h e  impacts on a proposed r e c r e a t i o n  centre 
(Dunmore Lakes Park) and o t h e r  r u r a l  properties. 

Th i s  Envi ronmenta l  Impact Statement (EIS)  f o r  t h e  proposed Bypass 
i s  t h e  main o u t p u t  from t h e  second stage o f  t h e  study 
commissioned by t h e  RTA. 

1 .3  The Study Area 

The s t u d y  area f o r  t h e  purposes o f  t h i s  EIS i s  l o c a t e d  adjacent 
t o  t h e  coas t  approx imate ly  35kms south o f  Wollongong between 
Kiama town c e n t r e  and the i n t e r s e c t i o n  o f  t h e  P r i n c e s  Highway and 
S h e l l h a r b o u r  Road a t  Dunmore. The s tudy  area and t h e  general 
a l i gnmen t  o f  t h e  proposed bypass a re  shown on F i g u r e  1. 
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The s t u d y  area l i e s  w i t h i n  t h e  l o c a l  government areas of 
S h e l l h a r b o u r  and Kiama Mun ic ipa l  Counc i l s  w i t h  t h e  boundary 
g e n e r a l l y  being t h e  Minnamurra River. 

Dominant landscape f e a t u r e s  i n  t he  s tudy  area i n c l u d e  the 
Minnamurra R i v e r  and i t s  assoc ia ted wet land system, rural 
p r o p e r t i e s  and homesteads on t h e  eas te rn  f r i n g e  o f  t h e  Jamberoo 
V a l l e y ,  t h e  r e s i d e n t i a l  community o f  North Kiama, b a s a l t  quarries 
a t  Bombo and Kiama township.  Sect ion  5 . 0  o f  t h e  EIS p rov ides  a 
d e t a i l e d  d e s c r i p t i o n  o f  t h e  e x i s t i n g  environment o f  t h e  study 
area. 

1 .4  Terms o f  Reference 

The o b j e c t i v e s  and scope o f  t h i s  EIS were e s t a b l i s h e d  i n  the 
Study B r i e f  issued by t h e  RTA, which i s  reproduced i n  f u l l  at 
Appendix B. Key o b j e c t i v e s  i d e n t i f i e d  were : 

o t o  prepare  an EIS o f  t h e  p r e f e r r e d  r o u t e  i n  accordance with 
t h e  requi rements o f  t h e  Environmental  P lanning and 
Assessment (EPA) Act  1979 

o t o  meet t h e  requi rements issued by t h e  D i r e c t o r  o f  the 
Department o f  Planning — these requi rements  a re  i nc l uded  at 
Appendix C 

o t o  maximise c o n s u l t a t i o n  du r i ng  t h e  p r e p a r a t i o n  o f  t h e  EIS 
— a summary o f  t h e  programme o f  p u b l i c  consultation 
conducted du r i ng  both stages o f  t h e  i n v e s t i g a t i o n  is 
i nc luded  a t  Sect ion  1.6 

o t o  ensure t h a t  Counc i ls  and r e l e v a n t  government agencies 
a r e  consulted. 

1 .5  Sta tu to ry  Requirements 

Envi ronmenta l  P lanning Con t ro l s  

The s t a t u t o r y  c o n t r o l s  which e s t a b l i s h  t h e  requ i rements  f o r  and 
scope o f  t h i s  EIS, a re  e s t a b l i s h e d  i n  t h e  p r o v i s i o n s  o f  the 
Env i ronmenta l  P lanning and Assessment (EPA) A c t ,  and more 
l o c a l l y ,  t h e  r e l e v a n t  env i ronmenta l  p lann ing  ins t rumen ts  which 
cove r  t h e  a l ignment  o f  t h e  proposal. 

Because t h e  proposed Bypass would t r a v e r s e  a s h o r t  s e c t i o n  of 
we t l and  on t h e  Terragong Swamp which i s  covered by State 
Env i ronmenta l  P lanning P o l i c y  (SEPP) No 14, t h e  RTA i s  required 
t o  submi t  a development a p p l i c a t i o n  and EIS t o  t h e  relevant 
consent  a u t h o r i t y .  In  t h i s  case, t h e  wet land s t r a d d l e s  the 
Minnamurra R i v e r  which forms the  boundary between t h e  local 
government areas admin is te red  by She l l ha rbou r  and Kiama Municipal 
C o u n c i l s .  As a consequence, both o f  those Counc i l s  receive 
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a p p l i c a t i o n s  i n  respec t  o f  t he  SEPP No 14 we t land  area and 
subsequent ly  assess t h e  proposal i n  accordance w i t h  P a r t  IV of 
t h e  EPA Act. 

For t h e  balance o f  t h e  proposal between Dunmore and Kiama, the 
RTA i s  t h e  r e s p o n s i b l e  de termin ing  a u t h o r i t y  under P a r t  V o f  the 
EPA A c t .  Sec t ion  112 o f  t h e  Act  r e q u i r e s  t h a t  where an activity 
i s  l i k e l y  t o  have a s i g n i f i c a n t  impact on t h e  env i ronment ,  an EIS 
i s  required. 

A more d e t a i l e d  account o f  t he  r e l e v a n t  s t a t u t o r y  c o n t r o l s  as 
t h e y  r e l a t e  t o  t h e  p roposa l ,  i n c l u d i n g  t h e  i m p l i c a t i o n s  of 
seve ra l  Local and Regional Environmental  P lans ,  i s  addressed in 
Sec t i on  5.7. 

P u b l i c  Involvement Procedures 

As t h e  proposal  i s  t o  be assessed under two p a r t s  o f  t h e  EPA Act, 
both t h e  RTA and t h e  two Counci ls  ( S h e l l h a r b o u r  and Kiama) have 
o b l i g a t i o n s  t o  a d v e r t i s e  t he  EIS and make i t  a v a i l a b l e  f o r  public 
i n s p e c t i o n .  For p r a c t i c a l  reasons, t h i s  r e s p o n s i b i l i t y  i s  t o  be 
co—ordinated by t h e  RTA i n  terms o f  i ssue  o f  j o i n t  public 
n o t i c e s  and d i s t r i b u t i o n  o f  documents. 

The EIS i s  t o  be adve r t i sed  and placed on p u b l i c  e x h i b i t i o n  at 
v a r i o u s  cen t res  i n  o r  near t he  s tudy  a rea ,  i n c l u d i n g  RTA and 
Counc i l  o f f i c e s  and o t h e r  r e a d i l y  a c c e s s i b l e  p u b l i c  l o c a t i o n s ,  as 
w e l l  as i n  Sydney. Copies o f  t h e  EIS a r e  a l s o  t o  be available 
f o r  s a l e  t o  t h e  p u b l i c  a t  nominated locations. 

Dur ing  t h e  EIS e x h i b i t i o n  p e r i o d ,  w r i t t e n  submiss ions can be made 
t o  t h e  RTA and /o r  She l lha rbour  and Kiama C o u n c i l s ,  and t h e y  will 
be examined by those bodies i n  t h e i r  r e s p e c t i v e  r o l e s  as 
de te rm in ing  a u t h o r i t y  and consent a u t h o r i t y  p r i o r  t o  making a 
d e t e r m i n a t i o n  on whether o r  no t  t o  approve t h e  proposed Bypass. 
I t  i s  noted t h a t  a submission t o  e i t h e r  Counc i l  r e g a r d i n g  the 
wet lands i s  a l s o  a submission on t h e  p roposa l  which w i l l  be 
examined by t h e  RTA. 

1 .6  Community Consultation 

Community c o n s u l t a t i o n  has played an i m p o r t a n t  r o l e  i n  the 
i d e n t i f i c a t i o n  and assessment o f  t h e  p o t e n t i a l  s o c i a l  and 
env i ronmenta l  consequences o f  t h e  p r o p o s a l .  C o n s u l t a t i o n  began 
a t  t h e  o u t s e t  o f  t h e  Route S e l e c t i o n  Study which was commissioned 
by t h e  RTA i n  A p r i l  1990. 

The main c o n s u l t a t i v e  mechanisms employed d u r i n g  t h e  study 
i nc l uded  c o n t a c t  w i t h  government departments and other 
o r g a n i s a t i o n s  i n c l u d i n g  She l l ha rbou r  and Kiama Municipal 
C o u n c i l s ,  press re l eases ,  a s e r i e s  o f  community newsletters, 
numerous meet ings w i t h  land owners, i n t e r e s t e d  i n d i v i d u a l s  and 
community groups i n c l u d i n g  Jamberoo Res idents  & Ratepayers 
A s s o c i a t i o n ,  Jamberoo V a l l e y  Envi ronmenta l  P r o t e c t i o n  Society, 
RANKS, Minnamurra Progress A s s o c i a t i o n ,  t h e  Kiama Chamber of 
Commerce and t h e  Terragong Drainage Union. 
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P u b l i c  meet ings organised by RANKS/Minnamurra Progress 
A s s o c i a t i o n  and the  Jamberoo Residents & Ratepayers Association 
were a t tended  by p r o j e c t  team r e p r e s e n t a t i v e s .  Both were 
w i d e l y  a d v e r t i s e d  i n  news le t te rs ,  l o c a l  newspapers, r a d i o  and on 
television. 

I n  t h e  e a r l y  stage o f  t he  Route S e l e c t i o n  Study a community 
work ing  group was es tab l i shed  compr is ing seven community 
r e p r e s e n t a t i v e s .  The group met r e g u l a r l y  over  a p e r i o d  o f  14 
weeks t o  d i r e c t l y  p a r t i c i p a t e  in t h e  conduct  o f  t h e  investigation 
and t o  p r o g r e s s i v e l y  rev iew s tudy findings. 

A community survey was a l s o  conducted (RTA, 1990c) based on a 
m a i l  q u e s t i o n n a i r e  d i s t r i b u t e d  t o  415 i n d i v i d u a l s  i n  t h e  study 
area s e l e c t e d  a t  random. A response r a t e  o f  81% was achieved. 

The Route S e l e c t i o n  Study was e x h i b i t e d  f o r  t h r e e  weeks in 
September 1990, a t  t h e  Family H i s t o r y  Cent re ,  Kiama and at 
W a r i l l a  L i b r a r y .  A mobi le  d i s p l a y  was a l s o  a v a i l a b l e  for 
i n s p e c t i o n  a t  t h e  Jamberoo Community H a l l .  P u b l i c  submissions 
were i n v i t e d  and rece ived up t o  t h e  end o f  October 1990. 

The RTA subsequent ly  p u b l i c i s e d  t h e i r  s e l e c t i o n  o f  t h e  preferred 
o p t i o n  ( i . e .  t h e  Bypass) i n  the l o c a l  media and a s e r i e s  of 
meet ings w i t h  a f f e c t e d  p r o p e r t y  owners and community and business 
groups were h e l d .  A b r i e f i n g  session and s i t e  i n s p e c t i o n s  were 
conducted f o r  r e p r e s e n t a t i v e s  o f  r e l e v a n t  S t a t e  and local 
government authorities. 
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2 . 0  TRAFFIC CONDITIONS AND OBJECTIVES 

Th is  s e c t i o n  o f  t h e  r e p o r t  discusses t h e  e x i s t i n g  and expected 
f u t u r e  t r a f f i c  c o n d i t i o n s  w i t h i n  t h e  s tudy  area and identifies 
t h e  p r o j e c t  o b j e c t i v e s  f o r  addressing e x i s t i n g  and expected 
problems. An assessment o f  t h e  t r a f f i c  i m p l i c a t i o n s  o f  the 
proposa l  i s  i nc luded  i n  Sect ion  6.1. 

2 . 1  Exis t ing  T r a f f i c  Conditions 

Regional  Contex t  

The P r i nces  Highway (SH1) i s  the major  north—south arterial 
t r a n s p o r t  r o u t e  through t h e  s tudy area and p rov ides  t h e  main road 
l i n k  f o r  t r a f f i c  f rom Sydney and Wollongong t o  t h e  South Coast. 
At  p r e s e n t ,  S111 i s  cons t ruc ted  t o  f reeway s tandard  f rom Waterfall 
th rough t o  Yallah. 

From Y a l l a h ,  SH1 r e v e r t s  t o  a highway s tandard w i t h  recent 
p r o v i s i o n  o f  f o u r  t r a f f i c  lanes through A l b i o n  Park t o  Oak Flats. 
From Oak F l a t s  t h e  road narrows t o  two lanes o f  o f t e n  winding 
a l i gnmen t  and t h i s  poorer  standard g e n e r a l l y  con t i nues  a l l  the 
way th rough  t h e  s tudy  area u n t i l  Spr ing Creek where t h e  f o u r  lane 
Kiama Bypass beg ins .  The Kiama Bypass, which was opened in 
December 1987, con t inues  as f a r  south as Kiama He igh ts ,  where it 
becomes a f o u r  lane und iv ided carr iageway th rough Kiama Bends and 
then r e v e r t s  t o  a t h r e e  lane sec t i on  n o r t h  o f  Omega, and two 
lanes south  o f  Omega. 

The s t u d y  area s e c t i o n  o f  t h e  highway between Dunmore and Kiama 
has been i d e n t i f i e d  by t h e  RTA as having a h igh  p r i o r i t y  for 
improvement r e l a t i v e  t o  o t h e r  sec t ions  between Y a l l a h  and Falls 
Creek ( s o u t h  o f  Nowa)  (RTA, 1990b). There a r e  a l s o  medium term 
p lans by t h e  RTA t o  r e c o n s t r u c t  t he  Pr inces  Highway t o  f o u r  lanes 
f rom Oak F l a t s  th rough t o  She l lharbour  Road, a long a new 
a l ignment  g e n e r a l l y  p a r a l l e l  t o  the  South Coast r a i l w a y  l i n e .  A 
s tudy  has a l s o  r e c e n t l y  commenced t o  c o n s i d e r  long and s h o r t  term 
o p t i o n s  f o r  t h e  Pr inces  Highway between B e r r y  and Gerringong. 

F i gu re  1 shows t h e  genera l  road network around t h e  s tudy  area. 

Roads i n  t h e  Study Area 

An i n d i c a t e d  above, t h e  major  road th rough t h e  s t u d y  area i s  the 
Pr inces  Highway. W h i l s t  p r o v i d i n g  an a r t e r i a l  road f u n c t i o n  , t h e  Highway p r o v i d e s  a dual purpose, i n  t h a t  i t  i s  an important 
connec to r  road f o r  t h e  l o c a l  suburbs o f  Kiama, Kiama Downs, 
Gainsborough and Minnamurra. I t  i s  because o f  t h e  growing 
t r a f f i c  a s s o c i a t e d  w i t h  t h i s  dual r o l e  and t h e  e x t e n s i v e  peaking 
o f  h o l i d a y  t h rough  t r a f f i c  (see below),  t h a t  t h e  Pr inces  Highway 
has i n c r e a s i n g l y  c rea ted  c o n f l i c t s  w i t h i n  t h e  urban areas of 
North Kiama. I n  p a r t i c u l a r ,  t h e  need f o r  t h e  Highway t o  cater 
f o r  a g r e a t e r  volume o f  f a s t e r  moving th rough t r a f f i c  conflicts 
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w i t h  i t s  p resen t  s tandard as a two lane road w i t h  g e n e r a l l y  poor 
a l ignment  and s i g h t  d i s tances .  P a r t i c u l a r  problems are 
encountered a t  Bombo H i l l  due t o  steep grades,  t h rough  North 
Kiama because o f  c o n f l i c t  w i t h  l oca l  t r a f f i c ,  and around the 
Minnamurra Bends due t o  poor h o r i z o n t a l  a l i g n m e n t .  Signposted 
speeds g e n e r a l l y  range from 100km/hr on t h e  Kiama Bypass through 
t o  a d v i s o r y  speeds o f  65km/hr around t h e  Minnamurra Bends. 

Other roads i n  t h e  s tudy  area perform o n l y  a r u r a l  o r  urban 
access f u n c t i o n .  The major  urban roads i n c l u d e  Gipps S t r e e t  and 
Ter ra long  S t r e e t ,  which p rov ide  access t o  Kiama town centre; 
Meehan D r i v e ,  North Kiama Dr ive ,  Oxley Avenue, I l u k a  Crescent, 
G i b r a l t a r  Avenue and Federal S t r e e t ,  which p r o v i d e  access to 
Gainsborough, Kiama Downs and Minnamurra. There a r e  increasing 
problems o f  access f rom these l oca l  roads t o  t h e  P r i n c e s  Highway. 
Meehan D r i v e  p rov ides  the  o n l y  access t o  t h e  Highway f o r  the 
whole o f  Gainsborough and thus major de lays  o c c u r ,  particularly 
d u r i n g  r e c r e a t i o n a l  peak per iods  (Sunday a f t e r n o o n s ) ,  and 
i n c r e a s i n g l y  d u r i n g  commuter peak per iods  (weekday AM and PM 
peaks). 

At  Oxley Avenue t h e  poor  s i g h t  d is tances  p r o v i d e  significant 
problems f o r  t h e  predominant r i g h t  t u r n  and t h u s  l o c a l  t r a f f i c  is 
i n c r e a s i n g l y  being f o r ced  t o  take longer  c i r c u i t s  u s i n g  Gibraltar 
Avenue o r  North Kiama D r i v e ,  which are a l s o  experiencing 
i nc reas i ng  de lays i n  peak periods. 

The i n t e r s e c t i o n s  o f  Commissioners Lane and Da r i en  Avenue have a 
s i g n i f i c a n t  a c c i d e n t  record  ( r e f e r  below) because o f  t h e  poor 
h o r i z o n t a l  and v e r t i c a l  geometry and t h e  merging o f  traffic. 

Impor tan t  r u r a l  roads i nc lude  Swamp Road and Jamberoo Road which 
p rov i de  access t o  farms surrounding t h e  Terragong Swamp and also 
t o  t h e  v i l l a g e  o f  Jamberoo, except d u r i n g  peak recreational 
pe r iods  when l a r g e  t r a f f i c  volumes d i v e r t  f r om t h e  Highway. 

D a i l y  Flows 

Annual Average D a i l y  T r a f f i c  (AADT's) have been reco rded  f o r  the 
Pr inces Highway a t  coun t i ng  s t a t i o n s  i n  Dunmore (between Swamp 
Road and Dunmore Quarry  ent rance)  and Bombo ( a d j a c e n t  t o  Bombo 
Rai lway S t a t i o n )  f o r  t h e  pe r i od  1974 t o  1989. These a r e  shown in 
Table 2 .1  below. E x i s t i n g  t r a f f i c  volumes (AADTS) a r e  a l s o  shown 
on F igu re  2. 

TABLE 2 .1  : RECORDED AADT's FOR THE PRINCES HIGHWAY 

Location 1974 1982 1986 1988 1989 

Dunmore 10,440 16,460 17,968 16,511 19,700 
Bombo 11,500 16,830 18,159 N/A 19,800 
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The t a b l e  i n d i c a t e s  a r e g u l a r  increase i n  d a i l y  t r a f f i c  flow 
w i t h  an average annual l i n e a r  increase o f  between 5 and 6% at 
t hese  l o c a t i o n s .  Based on t h e  coun t ing  s t a t i o n  a t  Omega, the 
average weekday f l o w  i s  about 8% lower o r  about 18,300 vehicles/ 
day.  The average weekend f l o w  i s  about 14% h i g h e r  o r  about 
22,600 v e h i c l e s / d a y ,  w h i l s t  t h e  average p u b l i c  h o l i d a y  f l o w  is 
about  58% h i g h e r  than t h e  AADT o r  about 31,300 vehicles/day. 

Weekday Hour l y  Flows 

Weekday h o u r l y  counts were undertaken a long t h e  P r inces  Highway 
i n  January and February 1990. The surveyed f l o w s  a r e  shown in 
Tab le  2 . 2  below. 

TABLE 2 . 2  : PEAK HOUR TRAFFIC VOLUMES ON THE PRINCES HIGHWAY 

Location 
Weekday AM Weekday PM 

Northbound Southbound Northbound Southbound 

P r inces  Highway 
— a t  Bombo 730 600 680 670 
— a t  Meehan Drive 860 510 580 910 
— a t  Federa l  Street 990 490 570 1,000 

Tab le  2 . 2  i n d i c a t e s  e x i s t i n g  peak f l o w s  o f  up t o  1,000 
vehicles/hour. 

E x i s t i n g  Highway Performance 

The e x i s t i n g  t r a f f i c  performance o f  t h e  Pr inces  Highway can be 
determined by i t s  ' l e v e l  o f  s e r v i c e ' .  The te rm l e v e l  o f  service 
i s  a q u a l i t a t i v e  measure which i s  used t o  desc r i be  t h e  operating 
c o n d i t i o n s  o f  a t r a f f i c  s t ream. I t  i n co rpo ra tes  f a c t o r s  such as 
speed, t r a v e l  t ime ,  freedom t o  manoeuvre, t r a f f i c  interruptions, 
c o m f o r t ,  convenience and s a f e t y  and s p e c i f i c a l l y  r e f e r s  t o  peak 
hour  conditions. 

There a r e  s i x  l e v e l s  o f  s e r v i c e  rang ing  f rom t h e  best—A, t o  the 
worst—F which a re  de f ined  as f o l l o w s  : 

o A - is a c o n d i t i o n  o f  f r e e  f l o w  in  which i n d i v i d u a l  drivers 
are  v i r t u a l l y  u n a f f e c t e d  by the p 4  presence o f  o the rs  in 
the t r a f f i c  stream. Freedom t o  s e l e c t  d e s i r e d  speeds and 
t o  manoeuvre w i t h i n  the t r a f f i c  stream is  e x t r e m e l y  high, 
and the genera l  l e v e l  o f  comfor t  and convenience provided 
i s  excellent. 

o B - i s  in  the zone o f  s t a b l e  f l o w  and d r i v e r s  s t i l l  have 
reasonable freedom t o  s e l e c t  t h e i r  des i r ed  speed and to 
manoeuvre w i t h i n  the t r a f f i c  stream, a l though  the general 
l e v e l  o f  comfor t  and convenience is  a l i t t l e  less than with 
l e v e l  o f  s e r v i c e  A. 
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o C - i s  a l s o  i n  t h e  zone o f  s t a b l e  f l o w ,  b u t  m o s t  drivers 
a r e  r e s t r i c t e d  t o  some e x t e n t  i n  t h e i r  f r e e d o m  t o  select 
t h e i r  d e s i r e d  speed and t o  manoeuvre  w i t h i n  t h e  traffic 
s t r e a m .  The g e n e r a l  l e v e l  o f  c o m f o r t  and  convenience 
d e c l i n e s  n o t i c e a b l y  a t  t h i s  level. 

o D - i s  c l o s e  t o  t h e  l i m i t  o f  s t a b l e  f l o w  and  i s  approaching 
u n s t a b l e  f l o w .  A l l  d r i v e r s  a r e  s e v e r e l y  r e s t r i c t e d  in 
t h e i r  f r eedom t o  s e l e c t  t h e i r  d e s i r e d  speed  and  to 
manoeuvre w i t h i n  t he  t r a f f i c  s t r e a m .  The g e n e r a l  l e v e l  of 
c o m f o r t  and c o n v e n i e n c e  i s  p o o r ,  a n d  s m a l l  i n c r e a s e s  in 
t r a f f i c  f l o w  w i l l  g e n e r a l l y  cause o p e r a t i o n a l  problems. 

o E - o c c u r s  when t r a f f i c  vo lumes a r e  a t  o r  c l o s e  to 
c a p a c i t y ,  and t h e r e  i s  v i r t u a l l y  no f r e e d o m  t o  select 
d e s i r e d  speeds o r  t o  manoeuvre w i t h i n  t h e  t r a f f i c  stream. 
F l o w  i s  u n s t a b l e  and m i n o r  d i s t u r b a n c e  w i t h i n  t h e  traffic 
s t r e a m  w i l l  cause  break-down. 

o F - i s  t h e  zone o f  f o r c e d  f l o w .  W i t h  i t ,  t h e  amount  of 
t r a f f i c  a p p r o a c h i n g  t h e  p o i n t  u n d e r  c o n s i d e r a t i o n  exceeds 
t h a t  w h i c h  can pass i t .  F l o w  b r e a k - d o w n  o c c u r s ,  and 
q u e u i n g  and d e l a y s  result. 

The peak hour l i m i t s  f o r  t h e  e x i s t i n g  s tandard  o f  t h e  Princes 
Highway f o r  t h e  v a r i o u s  key l e v e l s  o f  s e r v i c e  (LOS) as s e t  o u t  by 
t h e  Na t i ona l  A s s o c i a t i o n  o f  A u s t r a l i a n  S t a t e  Road Authorities 
(NAASRA, 1988), i s  summarised i n  Table 2 . 3  below. 

TABLE 2 .3  : LOS ONE—WAY HOURLY TRAFFIC FLOWS 
(NAASRA, 1988) 

LOS A B C D E F 

Veh/hr < 700 700 920 1,180 1,550 > 1,550 

Th is  i n d i c a t e s  t h a t  du r i ng  peak weekday hours t h e  Highway is 
p r e s e n t l y  o p e r a t i n g  a t  about a l e v e l  o f  s e r v i c e  o f  C/D. 

I n t e r s e c t i o n  Performance 

A t  i n d i v i d u a l  i n t e r s e c t i o n s  th rough Minnamurra and Kiama Downs, 
c u r r e n t  de lays  t o  t r a f f i c  t u r n i n g  o u t  o f  t h e  s i d e  s t r e e t s  are 
a l r e a d y  a cause f o r  concern,  r e s t r i c t i n g  t h e  a c c e s s i b i l i t y  of 
l o c a l  r e s i d e n t s .  Average de lays  t o  v e h i c l e s  t u r n i n g  r i g h t  from 
t h e  s i d e  s t r e e t s  a re  es t imated by means o f  gap acceptance theory 
based on t r a f f i c  counts undertaken i n  January  and February  1990 
(RTA, 1990d). The es t imated de lays  a r e  shown i n  Tab le  2 . 4  below. 
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TABLE 2 . 4  : EXISTING DELAYS TO LOCAL SIDE STREETS 
WEEKDAYS 

Location 
Delay (secs) 

Weekday AM Weekday PM 

North Kiama Drive 11 11 
Oxley Avenue 12 13 
Meehan Drive 17 18 
Federa l  Street 30 15 

The de lays  i n d i c a t e  a general  l eve l  o f  t r a f f i c  conges t ion  t h a t  is 
a l r e a d y  significant. 

Heavy Veh i c l es  

The data  f rom Dunmore and Bombo coun t ing  s t a t i o n s  g i v e  full 
d e t a i l s  o f  v e h i c l e  t ypes .  At Bombo, t h e  p r o p o r t i o n  o f  heavy 
v e h i c l e s  over  a recent  survey per iod  (11 t o  19 December 1989) was 
about  8%, w h i l s t  a t  Dunmore the  o v e r a l l  heavy v e h i c l e  percentage 
was about  10%. The d i f f e r e n c e  i s  due t o  heavy v e h i c l e s  entering 
t h e  Bombo q u a r r y  area and t h e r e f o r e  no t  be ing r e g i s t e r e d  a t  the 
c o u n t i n g  s t a t i o n  ad jacent  Bombo Rai lway Station. 

R e c r e a t i o n a l  Peaks 

The most s i g n i f i c a n t  problem w i t h  t r a f f i c  c o n d i t i o n s  a long the 
P r inces  Highway i s  t h e  extreme peaking o f  t r a f f i c  on Sundays, and 
p a r t i c u l a r l y  on long weekends. Peaking c h a r a c t e r i s t i c s  were 
assessed by S i n c l a i r  Kn igh t  & Par tners  (1989) f o r  t h e  Princes 
Highway a t  Omega nor th  o f  Fern S t r e e t ,  and were assumed t o  be 
r e p r e s e n t a t i v e  o f  t he  area i n  gene ra l .  Th i s  was v e r i f i e d  by 
subsequent counts undertaken on two Sunday a f t e rnoons  i n  October 
and November 1990 a t  Bombo (RTA, 1990d). The recorded daily 
f l o w s  on Sundays were found t o  be some 32% h i g h e r  than the 
average weekday f l o w .  The h ighes t  f l o w  was on 26 December 1989 
(Box ing Day) w i t h  t r a f f i c  volumes recorded as 110% h i g h e r  than 
t h e  average weekday f l o w .  I t  i s  g e n e r a l l y  t h i s  additional 
r e c r e a t i o n a l  component o f  t h e  t r a f f i c  which causes extreme delays 
a long t h e  r o u t e  w i t h i n  t he  s tudy a rea .  Th is  can t y p i c a l l y  be as 
long as 50 minutes f rom the  end o f  t h e  Kiama Bypass to 
S h e l l h a r b o u r  Road, a d i s tance  o f  o n l y  about  7km. 

A n a l y s i s  o f  surveys undertaken i n  October/November 1990 which are 
r e p r e s e n t a t i v e  o f  an average Sunday, i n d i c a t e  peak hour traffic 
volumes a long  t h e  Pr inces Highway o f  between 1,450 n o r t h  of 
Federa l  Avenue, t o  about 1,560 a t  Bombo (RTA, 1990d). A 
comparison w i t h  Table 2 .3  i n d i c a t e s  t h a t  t h i s  would equate t o  an 
e x i s t i n g  l e v e l  o f  s e r v i c e  E/F. 

Average de lays  t o  t r a f f i c  t u r n i n g  r i g h t  o u t  o f  s i d e  s t r e e t s  was 
a l s o  assessed f o r  t h e  r e c r e a t i o n a l  peak p e r i o d s  f rom t h e  recent 
coun t s .  The e x i s t i n g  delays ( i n  seconds) a re  shown i n  Table 2.5 
below. 
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TABLE 2 .5  : EXISTING DELAYS TO LOCAL SIDE STREETS 
WEEKENDS 

Location 
Delays (Secs) 

Sunday PM 

North Kiama D r i v e  27 
Oxley Avenue 24 
Meehan D r i v e  32 
Federal  S t r e e t  36 

These f i g u r e s  i n d i c a t e  e x i s t i n g  delays o f  around 30 seconds for 
average Sundays. These would be even h i g h e r  d u r i n g  peak summer 
months such as d u r i n g  December and January. 

T r a f f i c  Demand f o r  a Bypass (Through T r a f f i c )  

One o f  t h e  fundamental requirements i n  assess ing  t h e  suitability 
o f  an a r t e r i a l  road c o r r i d o r  i s  t o  d i s t i n g u i s h  between t h e  volume 
o f  th rough and l o c a l  t r a f f i c  and hence, de te rm ine  t h e  traffic 
demand f o r  a bypass route. 

The T r a f f i c  Working Paper prepared f o r  t h e  Route S e l e c t i o n  Study 
(RTA, 1990a), assessed the  t r a f f i c  demand f o r  a bypass based on 
an o r i g i n / d e s t i n a t i o n  survey undertaken by SKP i n  1989. While 
t h i s  survey  was considered t o  p rov ide  a sound b a s i s  for 
p r e d i c t i n g  t h e  f u t u r e  t r a f f i c  d i s t r i b u t i o n ,  a d d i t i o n a l  surveys 
s p e c i f i c  t o  t h e  s tudy  area were under taken.  Th is  involved 
a n a l y s i s  o f  e x i s t i n g  t r a f f i c  t u r n i n g  movements on to  and o f f  the 
Highway between Bombo and Swamp Road. Survey da ta  f o r  weekday 
f l o w s  and p a r t i c u l a r l y  f o r  Sunday a f t e r n o o n  f l o w s ,  were collated. 

The r e s u l t i n g  p r o j e c t e d  t r a f f i c  demand f o r  t h e  proposed Bypass 
was n o t  s u b s t a n t i a l l y  d i f f e r e n t  t o  t h a t  p r e v i o u s l y  es t ima ted  for 
t h e  o p t i o n s  c o n t a i n i n g  sec t i on  "S4" .  That i s ,  t h e  t r a f f i c  demand 
f o r  t h e  proposed bypass would be about 80% o f  t h e  t r a f f i c  using 
t h e  e x i s t i n g  Pr inces Highway through North Kiama. 

Recorded Veh i c l e  Acc idents  

The a c c i d e n t  h i s t o r y  o f  t h e  Pr inces Highway between Swamp Road 
and Gipps S t r e e t ,  has been reviewed us ing  t h e  a c c i d e n t  printouts 
c o l l a t e d  by t h e  Road Sa fe ty  Bureau f o r  t h e  t h r e e  y e a r  period 
A p r i l  1987 t o  March 1990. In t o t a l  t h e r e  were 123 a c c i d e n t s  in 
which t h e r e  were f o u r  fatalities. 

The r e s u l t s ,  summarised i n  F igure  2, i n d i c a t e  t h a t  the 
c o n c e n t r a t i o n  o f  acc iden ts  occur a t  t h e  l o c a t i o n s  l i s t e d  below. 
A lso  shown i s  t h e  number o f  f a t a l i t i e s  ( i n  brackets). 

o Swamp Road 6 (1) 
o between Swamp Road and Minnamurra B r i d g e  15 (1) 
o Minnamurra Bends 27 (2) 
o between Meehan D r i ve  and North Kiama D r i v e  24 (0) 
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o North Kiama Dr i ve  12 (0) 
o Dar ien Avenue 17 (0) 
o Near Kiama Cemetery 9 (0) 
o Hutchinson S t r e e t  6 (0) 
o Gipps S t r e e t  7 (0) 

I t  i s  no tab le  t h a t  t he re  were f o u r  f a t a l  a c c i d e n t s  d u r i n g  this 
p e r i o d .  The key t o  t h e  acc iden t  t ype  which i s  p rov ided  by the 
a c c i d e n t  records ,  i n d i c a t e s  t h a t  a l a rge  p r o p o r t i o n '  o f  accidents 
a t / n e a r  Federal S t r e e t  were s i n g l e  v e h i c l e  a c c i d e n t s ,  where the 
d r i v e r  l o s t  c o n t r o l .  This i s  l i k e l y  as a r e s u l t  o f  t h e  poor  road 
a l i gnmen t  around t h e  Minnamurra Bends. Other  a c c i d e n t s  were 
g e n e r a l l y  ' r e a r  end' collisions. 

P u b l i c  T ranspor t  

Road t r a f f i c  dominates the  t r a n s p o r t  system w i t h i n  t h e  r e g i o n  and 
f o r  t r a v e l  t o  and f rom Sydney, Wollongong and Nowra. There is 
however, some p r o v i s i o n  o f  p u b l i c  t r a n s p o r t ,  namely t h e  South 
Coast Rai lway and occasional  bus services. 

The South Coast r a i l w a y  l i n e  runs through t h e  s tudy  area with 
s t a t i o n s  a t  She l lharbour ,  Minnamurra, Bombo and Kiama. At 
p r e s e n t ,  r a i l  se rv ices  are r e l a t i v e l y  i n f r e q u e n t  w i t h  about 20 
r e t u r n  se r v i ces  between Sydney and Nowra on weekdays. On 
weekends t h e  t r a i n s  run about 15 r e t u r n  s e r v i c e s  p e r  day. 

Bus s e r v i c e s  p rov ide  another  fo rm o f  p u b l i c  t r a n s p o r t  w i t h  the 
p r i n c i p a l  ope ra to r  being John J H i l l s .  Serv ices  generally 
c o n s i s t  o f  school s e r v i c e s ,  a s h u t t l e  s e r v i c e  and a town centre 
s e r v i c e .  The d a i l y  s e r v i c e  f r equenc ies  a r e  as f o l l o w s  : 

Serv ice/School  Frequency 

Kiama High 
S t  Pe te r  & Paul 
Minnamurra P u b l i c  School 
S h u t t l e  s e r v i c e  (Club) 
Town service 

4 return 
1 return 
3 return 
8 return 
5 return. 

There a r e  a l s o  coach se rv i ces  between Sydney and Nowra t h a t  stop 
a t  Kiama. These s e r v i c e s ,  operated by P ioneer  Express and 
P ioneer  Motor  Serv ice ,  p rov ide  a t  l e a s t  f o u r  r e t u r n  s e r v i c e s  on 
e v e r y  weekday, two r e t u r n  s e r v i c e s  on Saturdays and one return 
s e r v i c e  on Sundays. 

E x i s t i n g  D e f i c i e n c i e s  

The d i s c u s s i o n  above has i d e n t i f i e d  s i g n i f i c a n t  d e f i c i e n c i e s  with 
t h e  e x i s t i n g  Pr inces Highway. These r e l a t e  p r i m a r i l y  t o  weekend 
r e c r e a t i o n a l  t r a f f i c  w i t h  no r th  bound t r a f f i c  caus ing  long 
de lays  and t r a f f i c  queues. I n c r e a s i n g l y ,  t h e  normal weekday 
commuter peak pe r i od  i s  a l s o  e x p e r i e n c i n g  s u b s t a n t i a l  delays. 
Access f rom l o c a l  s t r e e t s  has become a p a r t i c u l a r  problem, and 
coup led  w i t h  poor v e r t i c a l  and h o r i z o n t a l  a l i gnmen t  on the 
P r i nces  Highway, has led t o  a s i g n i f i c a n t  a c c i d e n t  record. 
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With t h e  p o s s i b l e  f u t u r e  urban expansion o f  West Kiama, and 
general  increase i n  r e c r e a t i o n a l  through t r a f f i c ,  t h e  weekday 
s i t u a t i o n  i s  expected t o  worsen cons ide rab l y ,  and t h e  holiday 
weekend problem would be f u r t h e r  exacerbated.  T r a f f i c  i s  likely 
t o  seek a l t e r n a t i v e  routes such as Jamberoo Road, Swamp Road and 
a l s o  l o c a l  roads through Kiama Downs and Minnamurra. 

Before assessing the  improvements needed t o  a l l e v i a t e  these 
problems, f u t u r e  t r a f f i c  f l ows  a l s o  need t o  be assessed. 
A d d i t i o n a l  highway capac i t y  should be planned t o  c a t e r  f o r  the 
a d d i t i o n a l  demand so t h a t  the  c a p a c i t y  i s  i n  p l a c e  by  t h e  time 
i t  i s  r e q u i r e d .  The expected f u t u r e  t r a f f i c  c o n d i t i o n s  are 
descr ibed below. 

2 . 2  Fu tu re  T r a f f i c  Conditions 

A d i scuss ion  on t h e  expected f u t u r e  t r a f f i c  c o n d i t i o n s  i n  the 
area i s  prov ided below. The impact o f  t h i s  f u t u r e  t r a f f i c  is 
d iscussed i n  Sect ion  6.1. 

D a i l y  Volumes 

The r e p o r t  by SKP (1989) se ts  ou t  t he  t r ends  i n  t r a f f i c  and 
popu la t i on  growth i n  the s tudy area, and t h e  'medium l e v e l '  has 
been used as t h e  p r i n c i p a l  data source f o r  assess ing  likely 
t r a f f i c  growth. 

The p r o j e c t e d  t r a f f i c  l eve l s  based on t h i s  assessment a r e  shown 
on F igure  2 and i n  Table 2 .6  below. The p r o j e c t e d  volumes 
i n d i c a t e  an average annual l i n e a r  growth o f  3% f rom t h e  base year 
1989 u n t i l  2011. I t  i s  noted however, t h a t  t h e  h i s t o r i c a l  traffic 
growth r a t e  i n d i c a t e s  an annual average l i n e a r  i n c r e a s e  o f  about 
5%. Th is  growth r a t e  has been used f o r  s e n s i t i v i t y  t e s t i n g  o f  a 
h i g h e r  l e v e l  o f  t r a f f i c  and t h e  r e s u l t a n t  p r o j e c t e d  traffic 
volumes a r e  a l s o  shown i n  Table 2 .6  below. 

TABLE 2 . 6  : PREDICTED AVERAGE DAILY TRAFFIC VOLUMES 
BETWEEN BOMBO AND KIAMA 

1989 1996 2001 2011 

AADT (Medium) 19,800 24,750 27,750 33,050 
AADT (High) 19,800 26,730 30,690 41,000 
Average Weekday 18,300 22,770 25,500 30,360 
Average Weekend 22,600 28,200 31,600 37,620 
Average Public 

Holiday 31,300 39,100 43,800 52,140 

Note: Average weekday, weekend and p u b l i c  h o l i d a y  based on medium 
AADT forecast. 
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Assessment o f  t h e  performance o f  t h e  Highway was undertaken using 
t h e  p r o j e c t e d  peak hour t r a f f i c  volumes. Th is  i s  discussed 
below. 

Fu tu re  Weekday Peak Hour Volumes 

Fu tu re  weekday peak hour volumes f o r  t h e  peak d i r e c t i o n  were 
es t ima ted  by f a c t o r i n g  the  e x i s t i n g  peak hour volumes by the 
growth r a t e s  p r e d i c t e d  f o r  d a i l y  t r a f f i c .  Th is  would equate to 
about 1,140 and 1,520 veh i c l es  on t h e  Pr inces  Highway a t  Meehan 
D r i v e  f o r  t h e  year  1996 and 2011 r e s p e c t i v e l y  under a medium 
l e v e l  f o r e c a s t .  Under a h igher  l eve l  f o r e c a s t  t h e  p r o j e c t e d  peak 
hour volumes a long t h e  Pr inces Highway a t  Meehan D r i v e  would be 
about 1,200 and 1,850 f o r  t he  years 1996 and 2011 respectively. 

A comparison w i t h  Table 2 .3  i nd i ca tes  t h a t  w i t h o u t  improvement 
t h e  P r inces  Highway ( i n  peak hour p e r i o d s )  would ope ra te  a t  level 
o f  s e r v i c e  D by 1996, and a t  about l e v e l  o f  s e r v i c e  E/F by 2011 
under t h e  medium l e v e l  o f  t r a f f i c  growth.  Under t h e  h igh  level 
o f  t r a f f i c  g rowth ,  t h e  l e v e l s  o f  s e r v i c e  would be E i n  1996 and F 
by t h e  Year 2011. 

Fu tu re  Rec rea t i ona l  Peak Hour Volumes 

The f u t u r e  r e c r e a t i o n a l  peak hour t r a f f i c  f l o w s  p r e d i c t e d  f o r  the 
Pr inces  Highway were based on the r e l a t i o n s h i p  between the 
e x i s t i n g  weekday and r e c r e a t i o n a l  peak f l o w s .  The r e s u l t i n g  one— 
way peak f l o w s  f o r  1996 and 2011 were es t imated  t o  be 1,960 and 
2,610 r e s p e c t i v e l y .  I t  i s  noted t h a t  p r e d i c t i o n  o f  the 
r e c r e a t i o n a l  t r a f f i c  f l o w s  i s  d i f f i c u l t  as i t  i s  n o t  p o s s i b l e  to 
de termine how many m o t o r i s t s  de lay depar tu re  t o  avo id  what is 
known as a n o t o r i o u s  congest ion spo t .  P ro j ec ted  weekend peak 
hour f l o w s  a t  Bombo are  shown on F igure  2. 

A comparison w i t h  Table 2 .3  i nd i ca tes  t h a t  w i t h o u t  improvement, 
t h e  P r i nces  Highway would operate a t  l e v e l  o f  s e r v i c e  F by 1996 
and would be a lmost  double t he  c r i t e r i a  f o r  l e v e l  o f  s e r v i c e  F by 
2011. 

I n t e r s e c t i o n  Performance 

The per formance o f  i n d i v i d u a l  i n t e r s e c t i o n s  a long t h e  Princes 
Highway was assessed based on gap acceptance t echn iques .  Delays 
t o  c r i t i c a l  movements ( r i g h t  t u r n  o u t )  a t  f o u r  i n t e r s e c t i o n s  were 
based on t h e  p r o j e c t e d  peak hour f l ows  d iscussed above. The 
es t ima ted  de lays  t o  r i g h t  t u r n s  du r ing  peak p e r i o d s  i n  1996 and 
2011 a r e  shown i n  Table 2.7. 
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TABLE 2 .7  : PROJECTED DELAYS AT INTERSECTIONS ALONG 
PRINCES HIGHWAY WITHOUT IMPROVEMENT 

Delay (secs) 
Highway 1996 2011 

I n t e r s e c t i o n  Weekday Weekend Weekday Weekend 
Peak Peak 

o North Kiama Drive 19 51 47 157 
o Meehan Drive 51 109 * * 
o Oxley Avenue 21 44 51 133 
o Federal  Street 32 222 * * 

T h e o r e t i c a l l y  " i n f i n i t e "  delay. 

I t  i s  e v i d e n t  f rom Table  2 . 7  t h a t  s u b s t a n t i a l  d e l a y s  would occur 
t o  s i d e  s t r e e t s  by 1996 and would be t o t a l l y  unaccep tab le  (i.e. 
i n f i n i t e  de lays )  i n  t h e  longer  term. 

F i e l d  obse rva t i ons  (RTA, 1990d) suggest however, t h a t  t u r n s  on to 
t h e  Highway can be e a s i e r  ( i . e .  s h o r t e r  d e l a y s )  when traffic 
f l o w  on t h e  Highway i s  saturated. 

2 . 3  Summary o f  Exist ing T r a f f i c  Problems 

Problems w i t h  t h e  e x i s t i n g  Pr inces Highway th rough  Nor th  Kiama 
have been d iscussed i n  d e t a i l  above. The ma jo r  problems 
i d e n t i f i e d  are  summarised below. 

o Extreme de lays  and t r a f f i c  queues r e s u l t i n g  f r o m  heavy 
no r th  bound t r a f f i c  f l ows  du r ing  peak r e c r e a t i o n  periods. 

o I nc reas ing  de lays  t o  s i d e  s t r e e t  t r a f f i c  such as Meehan 
D r i v e ,  Federal  S t r e e t  and Oxley Avenue d u r i n g  normal 
commuter peak periods. 

o T r a f f i c  d i v e r t i n g  t o  r u r a l  roads such as Jamberoo Road and 
Swamp Road, and i n c r e a s i n g l y  onto l o c a l  roads such as North 
Kiama D r i v e ,  Oxley Avenue and Char les Avenue t o  avoid 
de lays  a long t h e  Pr inces Highway. 

o Poor a c c i d e n t  r eco rd  p r i m a r i l y  due t o  t h e  poor  road 
a l ignment  th rough t h e  Minnamurra Bends and poor  sight 
d i s tances  around Bombo Hill. 

o I nc reas ing  d i f f i c u l t y  f o r  pedes t r i an  access across  the 
Pr inces  Highway because o f  t h e  lack  o f  f a c i l i t i e s  and the 
c o n f l i c t i n g  h igh  t r a f f i c  volumes. 

o Poor h o r i z o n t a l  and v e r t i c a l  a l ignment  o f  t h e  existing 
road,  p a r t i c u l a r l y  around Bombo H i l l  and Minnamurra Bends. 
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o The Pr inces  Highway i s  being f o r ced  t o  handle traffic 
volumes beyond i t s  des ign c a p a c i t y  and f u t u r e  projections 
i n d i c a t e  cont inued growth i n  t h e  o r d e r  o f  3-5% per  annum. 

2 . 4  Object ives f o r  a Solution 

Based on t h e  e x i s t i n g  and a n t i c i p a t e d  f u t u r e  t r a f f i c  conditions, 
t h e  proposed c o r r i d o r  would need t o  p rov i de  s o l u t i o n s  and 
b e n e f i t s  a t  both t he  r e g i o n a l  and l o c a l  s c a l e .  The major 
o b j e c t i v e s  o f  t h e  proposal  a re  as f o l l o w s  : 

o To p r o v i d e  a s a t i s f a c t o r y  l e v e l  o f  s e r v i c e  f o r  road users 
i n  t h e  s tudy  area d u r i n g  both t h e  commuter and recreational 
t r a f f i c  peaks i n  both t h e  s h o r t  term (5-10 yea rs )  and long 
te rm (15-30 years). 

o To e s t a b l i s h  a s u i t a b l e  c o r r i d o r  which w i l l  serve as the 
ma jo r  road t r a n s p o r t  r o u t e  f o r  t h i s  s e c t i o n  o f  t h e  South 
Coast i n  t h e  long term and which i s  l i k e l y  t o  p r o v i d e  a 
connec t ion  p o i n t  a t  i t s  no r the rn  l i m i t  f o r  any eventual 
h igh  s tandard road t o  t h e  F6 a t  Yallah. 

o To reduce the  c o n f l i c t  between through and l o c a l  t r a f f i c  in 
t h e  s tudy  area. 

o To e s t a b l i s h  a main road c o r r i d o r  on an a l i gnment  which 
achieves a s u i t a b l e  balance i n  terms o f  i t s  e f f e c t  on 
p r o p e r t y ,  t he  n a t u r a l  environment and landscape quality. 

o To p r o v i d e  community b e n e f i t s  by reduc ing  acc i den t s  and 
t r a f f i c  no ise ,  improv ing l o c a l  a c c e s s i b i l i t y  and enhancing 
Nor th Kiama ( i . e .  Minnamurra, Kiama Downs and Gainsborough 
as a u n i f i e d  r e s i d e n t i a l  area. 

o To p r o t e c t  and ma in ta i n  the  env i ronmenta l  q u a l i t y  and 
ameni ty  o f  t h e  s tudy  area t o  t h e  g r e a t e s t  e x t e n t  possible 
by way o f  env i ronmenta l  c o n t r o l s  and safeguards which 
m in im ise  adverse effects. 

o To f u l f i l l  broad p lann ing  s t r a t e g i e s  t o  improve t h e  Princes 
Highway as the  major  road l i n k  between Sydney and 
Wollongong and t h e  South Coast f o r  bus iness,  t o u r i s m  and 
r e c r e a t i o n a l  travel. 

o To p r o v i d e  net  economic b e n e f i t s  by reduc ing  t r a v e l  times 
and v e h i c l e  o p e r a t i n g  costs. 

I t  i s  noted t h a t  t h e  p r ima ry  o b J e c t i v e  r e l a t e s  t o  t h e  l e v e l  of 
s e r v i c e .  Th is  can be more s p e c i f i c a l l y  s t a t e d  as f o l l o w s  : 

Shor t  term : f o r  the t r a f f i c  p r o j e c t e d  t o  use the r o u t e  in  1996 
( i . e .  the e a r l i e s t  expected complet ion date o f  an improved 
Pr inces  Highway), the l e v e l  o f  s e r v i c e  f o r  weekday peak period 
t r a f f i c  shou ld  be .6 o r  b e t t e r .  The l e v e l  o f  s e r v i c e  f o r  weekend 
peak r e c r e a t i o n a l  t r a f f i c  shou ld  be _C o r  better. 
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Long t e r m  : f o r  t h e  t r a f f i c  p r o j e c t e d  t o  use  t h e  r o u t e  i n  2011 
( i . e .  15 y e a r s  a f t e r  o p e n i n g ) ,  t h e  l e v e l  o f  s e r v i c e  f o r  weekday 
p e a k  p e r i o d  t r a f f i c  s h o u l d  be _C o r  b e t t e r .  The l e v e l  o f  service 
f o r  weekend peak  r e c r e a t i o n a l  t r a f f i c  s h o u l d  be .2 o r  better. 

I n  s e t t i n g  t h e  s t a t e d  o b j e c t i v e s ,  t h e  c o s t  e f f i c i e n c y  o f  the 
necessary roadworks t o  achieve these l e v e l s  o f  s e r v i c e ,  needs to 
be cons ide red .  I t  i s  f o r  t h i s  reason t h a t  l e v e l  o f  s e r v i c e  A is 
n o t  cons idered  a p p r o p r i a t e  as a f u t u r e  o b j e c t i v e .  The number of 
t imes  i n  t h e  year  t h a t  congest ion occurs shou ld  a l s o  be 
cons ide red .  A h i g h e r  l eve l  o f  s e r v i c e  i s  d e s i r a b l e  f o r  peak 
hours t h a t  r e g u l a r l y  occur .  Thus, a lower  l e v e l  o f  s e r v i c e  is 
recommended f o r  weekend peak r e c r e a t i o n a l  traffic. 
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3 . 0  ASSESSMENT OF MAIN ROAD 
ALTERNATIVES 

Th is  s e c t i o n  d iscusses the  method and f i n d i n g s  o f  a comprehensive 
r o u t e  s e l e c t i o n  s tudy  which r e s u l t e d  i n  i d e n t i f i c a t i o n  o f  the 
p r e f e r r e d  main road c o r r i d o r  between Dunmore and Kiama. 

3 .1  Route Se lect ion  Study 

I n  A p r i l  1990 t h e  Roads and T r a f f i c  A u t h o r i t y  commissioned a 
s t u d y  t o  i d e n t i f y  and eva luate  c o r r i d o r s  t o  s a t i s f y  future 
highway requ i rements  between Dunmore and Kiama (RTA, 1990a). 

A f t e r  d e t a i l e d  mapping o f  numerous env i ronmen ta l ,  p l ann ing  and 
e n g i n e e r i n g  c o n s t r a i n t s ,  17 p o s s i b l e  highway c o r r i d o r s  were 
i d e n t i f i e d .  These inc luded upgrading t h e  e x i s t i n g  a l i gnment  of 
t h e  P r i nces  Highway which was the  s u b j e c t  o f  an environmental 
impact  s ta tement  i n  1986. 

I n i t i a l  assessment showed t h a t  f o u r  p o t e n t i a l  c o r r i d o r s  m igh t  be 
s u i t a b l e .  These inc luded t h r e e  western bypass o p t i o n s  (denoted 
as S4—N2, S2—N2 and S4—N3) and an o p t i o n  t o  upgrade t h e  existing 
P r i nces  Highway (PH) as shown on F igu re  3 .  A conceptua l  des ign of 
t h e  p o t e n t i a l  c o r r i d o r s  was requ i red  t o  f a c i l i t a t e  t h e  subsequent 
e v a l u a t i o n  o f  o p t i o n s .  The designs were c o n s i s t e n t  w i t h  specific 
road s tanda rds ,  i n c l u d i n g  h o r i z o n t a l  and v e r t i c a l  a l i gnment  to 
ach ieve  s u i t a b l e  t r a f f i c  capac i t y ,  des ign speeds and l e v e l  of 
service. 

To i d e n t i f y  t h e  most s u i t a b l e  road c o r r i d o r ,  a detailed 
e v a l u a t i o n  was completed t a k i n g  i n t o  account  some n i n e  key 
env i ronmenta l  and p lann ing  assessment f a c t o r s  and an economic 
e v a l u a t i o n .  These f a c t o r s ,  which a re  d e f i n e d  i n  f u l l  i n  Appendix 
D, i n c l u d e d  e f f e c t s  on wet lands and f l o o d i n g ,  t r a f f i c  objectives, 
land use, access,  s o c i a l  and business impacts ,  h e r i t a g e ,  visual 
changes, no i se  and eng ineer ing  p r a c t i c a l i t y  o r  cost. 

Of t h e  f o u r  p o t e n t i a l  c o r r i d o r s ,  t h e  r o u t e  s e l e c t i o n  study 
i n d i c a t e d  t h a t  c o r r i d o r s  N2—S4 and N3—S4 would bes t  s a t i s f y  the 
r o u t e  s e l e c t i o n  f a c t o r s .  I t  was noted t h a t  t h e  P r i nces  Highway 
upgrad ing  (PH) r a t e d  below these two c o r r i d o r s  because o f  its 
l e s s o r  a b i l i t y  t o  s a t i s f y  long term t r a f f i c  needs, adverse 
e f f e c t s  on l o c a l  access, increased t r a f f i c  no i se  and community 
disruption. 

The r o u t e  s e l e c t i o n  s tudy  was placed on p u b l i c  e x h i b i t i o n  in 
September/October 1990 w i t h  concur ren t  p u b l i c  d i s p l a y s  and 
meet ings .  A t  t h e  end o f  t h e  e x h i b i t i o n  p e r i o d  about  230 
submiss ions were rece ived  o f  which t h e  m a j o r i t y  were supportive 
o f  a wes te rn  c o r r i d o r .  Most responses i d e n t i f i e d  a need f o r  works 
t o  be implemented as a ma t t e r  o f  p r i o r i t y .  None o f  the 
submiss ions suggested no road improvements were necessary i n  the 
Dunmore t o  Kiama area. 
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3 . 2  Refinement o f  Options 

On t h e  b a s i s  o f  t h e  s tudy  and i n f o r m a t i o n  r e c e i v e d  d u r i n g  the 
p u b l i c  r e v i e w  process,  the  RTA nominated a s l i g h t l y  modified 
v e r s i o n  o f  t h e  N3—S4 o p t i o n  as t h e  p r e f e r r e d  road c o r r i d o r .  This 
p r e f e r r e d  o p t i o n  emerged as t h e r e  were numerous concerns w i t h  the 
N2 s e c t i o n  o f  t h e  r o u t e  as i t  had g r e a t e r  impacts  on rural 
p r o p e r t i e s  i n c l u d i n g  "Glengowr ie" ,  "Resthaven" and "Angelsboro" 
fa rms.  There were a l s o  p o t e n t i a l  f l o o d i n g  problems a t  the 
c r o s s i n g  o f  Rocklow Creek. 

The m a r g i n a l l y  less s u i t a b l e  N3—S4 r o u t e  was i n i t i a l l y  t hough t  to 
have a s i g n i f i c a n t  impact on the  v i a b i l i t y  o f  Dunmore Lakes Park. 
However, i t  was found t h a t  w i t h  some m ino r  alignment 
m o d i f i c a t i o n ,  these impacts could be s i g n i f i c a n t l y  reduced.  In 
a d d i t i o n ,  an A b o r i g i n a l  s i t e  (No 12 i n  t h e  r o u t e  s e l e c t i o n  study) 
which i n i t i a l l y  i n f l uenced  the  a l ignment  o f  t h e  road th rough the 
Dunmore Lakes Park s i t e ,  was l a t e r  found t h r o u g h  d i s c u s s i o n  with 
Na t i ona l  Parks & W i l d l i f e  Serv ice ,  and i n s p e c t i o n  by an 
a r c h a e o l o g i s t ,  t o  be o f  minimal s i g n i f i c a n c e  such t h a t  i t  need 
no t  c o n s t r a i n  t h e  c o r r i d o r  l o c a t i o n .  The change i n  alignment 
would however, cause more s i g n i f i c a n t  impacts  on t h e  unimproved 
p r o p e r t y  l oca ted  between Dunmore Lakes and Dunmore House (owned 
by Mand l ) .  I n  comparison t o  t h e  o r i g i n a l  N2—S4 and N3—S4 routes, 
t h e  p r e f e r r e d  c o r r i d o r  would have advantages.  Th i s  i s  e v i d e n t  in 
t h e  r a t i n g  o f  o p t i o n s  and r e s u l t a n t  s u i t a b i l i t y  scores  which is 
d iscussed below. 

3 . 3  Six Lane Highway Option 

Many respondents suppor t i ng  the  o p t i o n  t o  upgrade t h e  existing 
Pr inces  Highway (PH) i nd i ca ted  t h a t  s i x  lanes i n s t e a d  o f  four 
should have been considered i n  t h e  Route S e l e c t i o n  Study i n  order 
t o  p r o v i d e  a l e v e l  o f  se rv i ce  e q u i v a l e n t  t o  t h e  wes te rn  option. 

For t h e  s e c t i o n  between Oxley Avenue south  t o  S p r i n g  Creek, it 
would be p o s s i b l e  t o  accommodate s i x  lanes w i t h i n  t h e  existing 
road r e s e r v e  by e l i m i n a t i n g  t h e  o u t e r  s h o u l d e r s  and reduc ing  the 
c e n t r a l  median. However, i n  o r d e r  t o  p r o v i d e  a comparable road 
s tandard  and l e v e l  o f  s e r v i c e  t o  t h e  p r o p o s a l ,  i t  would be 
necessary t o  ach ieve f u l l  access c o n t r o l  t h rough  Kiama Downs. 
Th is  would r e q u i r e  a c q u i s i t i o n  o f  p r o p e r t i e s  on one s i d e  o f  the 
c o r r i d o r  so as t o  e l i m i n a t e  p r i v a t e  d r i veways  and t o  p r o v i d e  a 
s e r v i c e  road f o r  t h e  remaining res idences  on t h e  u n a f f e c t e d  side. 
Th is  c o u l d  i n v o l v e  t h e  d e m o l i t i o n  o f  up t o  25 residences 
g e n e r a l l y  between Oxley Avenue and Bombo H i l l .  T h i s  s t u d y  has 
n o t  i d e n t i f i e d  which s i d e  o f  t h e  road would  be p r e f e r r e d  f o r  such 
widening. 

Nor th o f  Ox ley  Avenue would pose s i g n i f i c a n t  problems i n  widening 
t o  s i x  l anes .  A t  l e a s t  10 metres o f  a d d i t i o n a l  w i d t h  compared to 
t h e  f o u r  lane w iden ing  o p t i o n  would be r e q u i r e d  wh ich  cou ld  only 
be o b t a i n e d  e i t h e r  by c u t t i n g  through t h e  Minnamurra Bends cliff, 
o r  e n t e r i n g  t h e  Minnamurra R i v e r .  A t  Federa l  S t r e e t ,  t h e  only 
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o p t i o n  would be t o  go on t h e  western s i d e  a long t h e  Minnamurra 
R i v e r  due t o  t h e  h o r i z o n t a l  road a l i gnment  r e q u i r e d  a t  this 
l o c a t i o n .  The a d d i t i o n a l  s t r i p s  taken through these  sections 
would s i g n i f i c a n t l y  exacerbate the  v a r i o u s  p h y s i c a l  construction 
problems fo reseen w i t h  t he  f o u r  lane proposal. 

I n  a d d i t i o n ,  t h e  cos t  o f  t h e  s i x  lane Highway upgrading option 
would be about  $85M t o  account f o r  t h e  p r o p e r t y  acquisitions, 
a d d i t i o n a l  ear thworks ,  b r i d g i n g  s t r u c t u r e  a long and over  the 
Minnamurra R i v e r ,  pavement c o s t  and d ra inage  works .  Th i s  cost 
i s  s i m i l a r  t o  t h a t  f o r  t h e  western bypass options. 

O the r  f a c t o r s  such as l oca l  a c c e s s i b i l i t y ,  p r o p e r t y  effects, 
impact  on t h e  wet land environment, v i s u a l / l a n d s c a p e  changes, 
t r a f f i c  n o i s e  and a i r  q u a l i t y  would be increased significantly. 

3 . 4  Assessment o f  Options 

The method adopted f o r  t he  assessment was a weighted factor 
a n a l y s i s  which comprised t h r e e  main s teps  as f o l l o w s  : 

o w e i g h t i n g  o f  t he  assessment f a c t o r s  t o  r e f l e c t  their 
r e l a t i v e  importance 

o r a t i n g  o f  t he  c o r r i d o r  op t i ons  i n  terms o f  their 
performance r e l a t i v e  t o  those factors 

o comb ina t ion  o f  t h e  weighing and r a t i n g  va lues  t o  y i e l d  a 
s u i t a b i l i t y  score f o r  each c o r r i d o r  option. 

Tab le  3 .1  p resen ts  t he  importance w e i g h t i n g s  f o r  t h e  assessment 
f a c t o r s  and t h e  technique used i n  t h e  r o u t e  s e l e c t i o n  s tudy  to 
d e r i v e  them. Th is  technique does n o t  endeavour t o  remove the 
e lement  o f  s u b j e c t i v i t y  which must e x i s t  i n  such cases where 
pe rsona l  judgements are invo lved .  However, i n  seek ing t o  obtain 
r e p r e s e n t a t i v e  community views on t h e  impor tance o f  t h e  various 
f a c t o r s ,  t h e  s tudy  had regard t o  feedback th rough various 
c o n s u l t a t i v e  mechanisms ( v i z .  community survey ,  written 
submiss ions ,  community work ing group r e p r e s e n t a t i v e s ,  public 
meet ings and assor ted  i n t e r e s t  group mee t i ngs ) .  Sensitivity 
t e s t i n g  o f  d i f f e r e n t  we igh t i ng  outcomes was a l s o  performed and 
t h i s  r e v e a l e d  changes i n  s u i t a b i l i t y  scores which d i d  n o t  remove 
t h e  p roposa l  as t h e  h ighes t  rank ing  option. 
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TABLE 3.1 : RELATIVE IMPORTANCE WEIGHTING 

Each f a c t o r  i s  p r o g r e s s i v e l y  pa i red  w i t h  ano ther  and t h e  perceived 
importance o f  one over  ano ther  i s  r e f l e c t e d  i n  a score  which is 
e s t a b l i s h e d  on t h e  f o l l o w i n g  basis: 

o F a c t o r  x and y o f  equal s i g n i f i c a n c e  score x = y ( i e  1 p o i n t  each) 
o Fac to r  x s l i g h t l y  more impor tan t  score x = 2 points 
o Fac to r  x s u b s t a n t i a l l y  more impor tan t  score x = 3 points 

I Engineering 
H N o i s e / A i r  - H=I 
G V i s u a l  — G=H G=2 
F Env /Her i t age  - F=2 F=2 F=2 
E Community — E=F E=2 E=2 E=2 
D Access E=2 1=2 D=G 0=2 0=2 
C Fu tu re  Use - C=D C=E F=2 C=G C=H C=2 
13 Land Use - 6=2 6=2 B=E 13=F 6=2 6=2 6=2 
A T r a f f i c  — A=2 A=2 A=2 A=2 A=2 A=2 A=2 A=3 

Factor A 13 

Weighting 17 12 6 6 11 12 5 3 1 

Ranking Fac to r  Weighting 

1 A — T r a f f i c  Ob jec t i ves  17 
2 B — Land Use 12 
3 F — Environmental  Her i tage  12 
4 E — Community/Business E f f e c t s  11 
5 D — A c c e s s i b i l i t y  6 
6 C — Fu tu re  Land Use 6 
7 G — V i sua l  Landscape Changes 5 
8 H — T r a f f i c  N o i s e / A i r  Q u a l i t y  3 
9 I — Engineer ing P r a c t i c a l i t y  1 

Examples: When F a c t o r  A ( T r a f f i c  O b j e c t i v e s )  i s  compared w i t h  F a c t o r  B 
(Land Use) t h e  fo rmer  i s  judged t o  be s l i g h t l y  more important 
and scores  two w e i g h t i n g  p o i n t s  ( i . e .  A=2) .  When F a c t o r  B 
(Land Use) i s  compared w i t h  Fac to r  F (Environmental 
H e r i t a g e ) ,  t h e y  a r e  judged t o  be o f  equal  s i g n i f i c a n c e  and 
both  score  one w e i g h t i n g  p o i n t  ( i . e .  B=F). 

To o b t a i n  t h e  t o t a l  we igh t i ng  f o r  each f a c t o r ,  t h e  individual 
p a i r e d  comparison scores are  s imp ly  summed. For  instance, 
t h e  F a c t o r  F (Envi ronmenta l  He r i t age )  w e i g h t i n g  o f  12 comes 
f rom a score  o f  zero  aga ins t  Fac to r  A, a sco re  o f  one against 
Fac to r s  B and E, and a score o f  two a g a i n s t  F a c t o r s  C, D, G, 
H and I. 
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Table 3 . 2  ( o v e r l e a f )  presents a summary o f  t h e  comparative 
assessment o f  t h e  r e v i s e d  c o r r i d o r  a l t e r n a t i v e s .  Th i s  involved 
r a t i n g  t h e  o p t i o n s  on a sca le  from zero t o  f i v e  as a measure of 
how w e l l  t h e y  conform w i t h  t he  c r i t e r i a  de f i ned  f o r  each 
assessment f a c t o r .  The r a t i n g  o f  op t ions  was based on a range of 
t e c h n i c a l  i n v e s t i g a t i o n s  which are d e t a i l e d  i n  t h e  Route 
S e l e c t i o n  Study. 

Having e s t a b l i s h e d  t h e  importance we igh t i ngs  f o r  each assessment 
f a c t o r  ( r e f e r  Table  3 . 1 )  and r a t i n g  o f  t h e  o p t i o n s  (Tab le  3.2), 
t h e  t o t a l  s u i t a b i l i t y  scores f o r  t h e  o p t i o n s  were determined by 
summing t h e  p roduc t  o f  t h e  we igh t ing  and r a t i n g  va lues  f o r  each 
f a c t o r  as summarised i n  Table 3.3 below. 

TABLE 3 . 3  : SUITABILITY SCORES OF FULL CORRIDORS 

Factor Weight S4—N2 S2—N2 Proposal PH(4) PH 

A. T r a f f i c  Objectives 17 68 85 68 51 68 
B. Land Use 12 36 24 48 36 12 
C. Future  Land Use 6 18 12 18 30 30 
D. Local Accessibility 6 24 24 24 18 18 
E. Community/Business 11 55 44 55 33 22 
F. Environmental/Heritage 12 24 24 24 36 24 
G. Visual/Landscape 5 15 10 20 25 20 
H. N o i s e / A i r  Quality 3 12 9 12 3 3 
I. Eng ineer ing  Practicality 1 3 2 3 3 2 

To ta l  S u i t a b i l i t y  Score 255 234 272 235 199 

Table 3 . 3  i n d i c a t e s  t h a t  on the  bas is  o f  a l l  env i ronmenta l  and 
p l ann ing  issues cons idered,  t he  proposal  i s  t h e  most suitable. 

The main advantage o f  t h e  method used f o r  e v a l u a t i o n  i s  t h a t  all 
i d e n t i f i e d  assessment f a c t o r s  f i g u r e  i n  t h e  i d e n t i f i c a t i o n  o f  a 
most s u i t a b l e  o p t i o n .  This con t ras t s  w i t h  most o t h e r  decision 
making methods which t y p i c a l l y  r e l y  on j u s t  two o r  t h r e e  criteria 
as t h e  b a s i s  f o r  d e c i s i o n s .  In a d d i t i o n ,  t h e  method c l e a r l y  and 
s y s t e m a t i c a l l y  p resen ts  each step i n  t h e  e v a l u a t i o n  and the 
Judgements which a re  made, and a l s o  has t h e  advantage that 
s e n s i t i v i t y  t e s t i n g  o f  r e s u l t s  can be per formed.  One such test 
i n v o l v e d  s e p a r a t i n g  Fac to r  F — Env i ronmen ta l /He r i t age  i n t o  two 
components o f  n a t u r a l  envi ronmental  and h e r i t a g e  resources  as 
suggested by some submissions on t h e  Route S e l e c t i o n  Study (RTA, 
1990a). A l though  an a d d i t i o n a l  f a c t o r  o b v i o u s l y  changed the 
importance w e i g h t i n g s ,  t h e r e  was no change o f  any consequence in 
terms o f  s u i t a b i l i t y  score w i t h  t he  proposed a l i gnmen t  still 
be ing t h e  most s u i t a b l e  o p t i o n .  In  t h i s  s ta temen t ,  t h e  factors 
have been presented so as t o  be c o n s i s t e n t  w i t h  t h e  Route 
S e l e c t i o n  Study. 

(6) 
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A = T r a f f i c  Objectives 
B = Land Use 
C = F u t u r e  Use 

TABLE 3 . 2  RATING OF CORRIDOR OPTIONS 

D = Incn1 Acoeqsihility 
E = Community/Business 
F = Environnental/Heritage 

G = Visual/Landscape 
H = N o i s e / A i r  Quality 
I = E n g i n e e r i n g  Practicality 

FACTOR S4-N2 S2-N2 P l u p o s a l  PH ( 4  L a n e s )  PH (6 Lanes) 

A o p r o v i d e s  a d e q u a t e  o p r o v i d e s  a d e q u a t e  o p r o v i d e s  a d e q u a t e  o p r o v i d e s  a d e q u a t e  o p r o v i d e s  adequate 
l e v e l  o f  s e r v i c e  l e v e l  o f  s e r v i c e  l e v e l  o f  s e r v i c e  t h o u g h  l o w e r  l e v e l  l e v e l  o f  service 
i n  b o t h  s h o r t  a n d  i n  b o t h  s h o r t  a n d  i n  b o t h  s h o r t  and  o f  s e r v i c e  i n  b o t h  i n  b o t h  s h o r t  and 
l o n g  t e r m  l o n g  t e r m  l o n g  t e r m  s h o r t  a n d  l o n g  t e r m  l o n g  term 

o t r a v e l  t i m e  i s  5 . 4  o t r a v e l  t i m e  i s  4 . 6  o t r a v e l  t i m e  i s  5 . 5  o t r a v e l  t i m e  i s  6 . 1  o t r a v e l  t i m e  i s  6.1 
m i n u t e s  a s s u m i n g  m i n u t e s  a s suming  m i n u t e s  assuming  m i n u t e s  a s s u m i n g  m i n u t e s  assuming 
80km/hr o v e r  S p r i n g  100km/hr 80kmVhr o v e r  S p r i n g  60km/hr  t h r o u g h  60km/hr through 
Creek  t o  Bomb° H i l l ,  Creek t o  B u d =  H i l l ,  N o r t h  Kiama,  t h e n  N o r t h  Kiama, then 
t h e n  100km/hr f o r  t h e n  100km/hr 80km/hr  80km/hr  north 
remainder 

o l e v e l  o f  r o a d  s a f e t y  o l e v e l  o f  r o a d  s a f e t y  o l e v e l  o f  r o a d  s a f e t y  o l e v e l  o f  s a f e t y  o l e v e l  o f  safety 
h i g h  h i g h  h i g h  good  h u t  l o w e r  t h a n  good h u t  l o w e r  than 

w e s t e r n  o p t i o n s  w e s t e r n  options 

o c o n s i s t e n t  w i t h  l o n g  o c o n s i s t e n t  w i t h  Long o c o n s i s t e n t  w i t h  l o n g  o c o n t i n u e d  m i x  o f  o o o n t i n u e d  mix  of 
t e r m  highway t e r m  highway t e r m  highway t h r o u g h  a n d  l o c a l  t h r o u g h  and  local 
s t r a t e g y  s t r a t e g y  s t r a t e g y  t r a f f i c  b e t w e e n  t r a f f i c  between 

Bombo a n d  Bambo and 
Minnamurra  Minnamurra 

o m i x  o f  t h r o u g h  a n d  o mix o f  t h r o u g h  and  o n o t  c o n s i s t e n t  w i t h  o n o t  c o n s i s t e n t  with 
l o c a l  t r a f f i c  lnrAl  t r a f f i c  l o n g  t e r m  h ighway  l o n g  t e r m  highway 
be tween  Bamho a n d  between Bomb° a n d  s t r a t e g y ,  n o  strategy 
Kiama Kiama a d d i t i o n a l  caparity 

a v a i l a b l e  without 
m a j o r  acquisitions 

R a t i n g :  4 5 4 3 4 

B o d e m o l i t i o n  o f  o n e  o d e m o l i t i o n  o f  t h r e e  o d e m o l i t i o n  o f  o n e  o d e m o l i t i o n  o f  7 o d e m o l i t i o n  o f  about 
h o u s e  c o n n e c t e d  w i t h  r u r a l  homes teads  h i  c o n n e c t e d  w i t h  r e s i d e n t i a l  25 residential 
q u a r r y  o p e r a t i o n s  q u a r r y  o p e r a t i o n s ,  p r o p e r t i e s  n e a r  p r o p e r t i e s  between 
a n d  t h r e e  o t h e r  and t h r e e  o t h e r  O x l e y  Avenue  f o r  Oxley  Avenue and 
h o n e s  a t  Tabbagong h a r e s  a t  Tabbagong new b r i d g e  Bambo 

o p a r t i a l  s e v e r a n c e s  o m a j o r  s e v e r a n c e  t o  1 o p a r t i a l  s e v e r a n c e  t o  o t o t a l  l o s s  of 
t o  2 d a i r y  f a r m s ,  d a i r y  f a r m ,  p a r t i a l  1 d a i r y  f a rm,  a c c e s s  t o  5 
m a j o r  s e v e r a n c e s  t o  s e v e r a n c e  t o  1 d a i r y  p a r t i a l  s e v e r a n c e  o f  p r o p e r t i e s  near 
I o t h e r ,  p a r t i a l  f a r m ,  m a j o r  4 o t h e r  p r o p e r t i e s  I l U k a  C r e s  for 
s e v e r a n c e s  t o  4 s e v e r a n c e  t o  2 o t h e r  r e t a i n i n g  wall, 
o t h e r  p r o p e r t i e s  f a r m s ,  p a r t i a l  t h e r e f o r e  total 

s e v e r a n c e  t o  6 o t h e r  acquisitions 
p r o p e r t i e s  required 

o n o  v i a b l e  q u a r r y /  o l a r g e  p a r c e l  o f  o s m a l l  p a r c e l  o f  o a f f e c t s  1 l a r g e  o a f f e c t s  1 large 
s a n d  r e s o u r c e s  h i g h  y i e l d  a g r i c u l t u r a l  l a n d  r u r a l  p r o p e r t y  r u r a l  property 
a f f e c t e d  a g r i c u l t u r a l  l a n d  s t e r i l i s e d  (Dunmore House)  (Dunmore House) 

sterilised 
o n o  s e v e r a n c e  o n o  severance 

o l a r g e  p a r c e l  o f  o n o  known e x t r a c t -  o no h i g h  q u a l i t y  e f f e c t s  effects 
h i g h  y i e l d  i v e  r e s o u r c e s  s a n d  resources 
a g r i c u l t u r a l  l a n d  s t e r i l i s e d  a f f e c t e d  o n o  p r i m e  a g r i c u l -  o n o  p r i m e  agricul- 
s t e r i l i s e d  t u r n ] ,  l a n d  a f f e c t e d  t u r a l  l a n d  affected 

o maximum u s e  o f  o p r i m e  agricultural 
v a c a n t  a n d  d e g r a d e d  l a n d  a f f e c t e d  for 
s i t e  ( i e  Qua r ry )  m o s t  o f  t h e  corridor 

R a t i n g :  3 2 

o u t i l i s e d  e x i s t i n g  o u t i l i s e d  exiting 
r o a d  c o r r i d o r  r o a d  corridor 

o n o  s i g n i f i c a n t  o n o  significant 
r e s o u r c e s  resources 
s t e r i l i s e d  sterilised 

4 3 1 
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FACTOR S4-N2 S2-N2 P r o p o s a l  PH ( 4  L a n e s )  PH (6 Lanes) 

C o m i n o r  i m p a c t  t o  o m i n o r  i n d i r e c t  o some i n p a c t  o n  o d o e s  n o t  a f f e c t  o d o e s  n o t  affect 
p r o p o s e d  Dunmore i m p a c t  o n  p roposed  Dunmore Lakes  P a r k  approved  o r  approved  or 
Lakes  P a r k  Dunmore Lakes P a r k ,  p r o p o s e d  proposed 

a n d  t o  Cedar  Ridge  deve lopmen t  development 

o same i n d i r e c t  o same i n d i r e c t  o some indirect 
v i s u a l / n o i s e  i m p a c t s  n o i s e / v i s u a l  a f f e c t s  impac t s  t o  Dunmore 
o n  Dunmore L a k e s  t o  p r o p o s e d  Dunmore Lakes  P a r k  a n d  some 
P a r k  a n d  Lakes  P a r k  e f f e c t s  to 
GainSborough E s t a t e  Gainsborough Estate 

expansion 

o n o  i n d i r e c t  i m p a c t s  o n o  i n d i r e c t  impacts 

o n o  l o n g  t e r m  o a f f e c t s  p o o c i r l e  o no long  t e r m  a f f e c t s  o no l o n g  t e r m  p l a n s  o n o  l o n g  t e r m  plans 
p l a n n i n g  s t r a t e g i e s  n o r t h  e x p a n s i o n  o f  known a f f e c t e d  affected 
a f f e c t e d  Cprinr Ridge  and 

f u t u r e  West Eiama 
r e l e a s e  area 

2ati_ng : 3 2 3 5 5 

D o m i n i m a l  a f f e c t  t o  o min ima l  a f f e c t  t o  o minimal a f f e c t  t o  o l o c a l  a c c e s s  o l o c a l  access 
l o c a l  a c c e s s  lorml  u r b a n  a c c e s s  lni71,41 u r b a n  a c c e s s  g e n e r a l l y  generally 

c i r c u i t o u s  b e c a u s e  c i r c u i t o u s  re-mnse 
o f  l e f t  i n / l e f t  o f  l e f t  in/left 
o u t ,  some a t - g r a d e  o u t ,  some at-grade 
i n t e r s e c t i o n s  intersections 
r e m a i n i n g  remaining 

o no d i r e c t  acoc 
r o a d s  affected 

o no d i r e c t  access 
r o a d s  affected 

o n o  d i i i . L  access 
r o a d  affected 

o a c c e s s  t o  a b o u t  40 o a c c e s s  t o  a b o u t  40 
p r o p e r t i e s  f r o n t i n g  P r o P e r t i e s  fronting 
t h e  highway t h e  highway 
d i f f i c u l t  difficult 

o a f f e c t s  w i t h i n  o a f f e c t s  w i t h i n  o a f f e c t s  w i t h i n  o n o  i n t r a - p r o p e r t y  o n o  intra-property 
p r o p e r t y  a c c e s s  t o  3 p r o p e r t y  a c c e s s  t o  7 p r o p e r t y  t o  2 f a r m s ,  a c c e s s  a f f e c t e d  a c c e s s  affected 
r u r a l  p r o p e r t i e s ,  f a r m s ,  new new connections 
however  c r o s s i n g  c o n n e c t i o n s  would b e  would b e  available 
a v a i l a b l e  a v a i l a b l e  f o r  a l l  f o r  all 

s t i n g :  4 4 4 3 3 

E o c o n s i d e r a b l e  o c o n s i d e r a b l e  o c o n s i d e r a b l e  o c o n t i n u e d  p r o b l e m s  o g r e a t e r  problems 
improvement  i n  improvement  i n  improvement i n  w i t h  p e d e s t r i a n  w i t h  pedestrian 
p e d e s t r i a n  s a f e t y  p e d e s t r i a n  s a f e t y  p e d e s t r i a n  s a f e t y  s a f e t y  safety 
b e t w e e n  G a i n s b o r o u g h  be tween  Gainsborough between Gainsborough 
a n d  Kiama Downs a n d  Kiama Downs and  Kimna Downs 

o p r o v i d e s  good  town o p r o v i d e s  good town o p r o v i d e s  good town o good d i r e c t  town o good d i r e c t  town 
c e n t r e  l i n k a g e s  w i t h  c e n t r e  l i n k a g e s  w i t h  c e n t r e  l i n k a g e s  w i t h  c e n t r e  l i n k ,  t h o u g h  c e n t r e  l i n k ,  though 
r e d u c e d  s p e e d  f o r  r e d u c e d  s p e e d  f o r  r educed  s p e e d  f o r  a t - g r a d e  a v a i l a b l e  a t - g r a d e  available 
v i s i t a t i o n  v i s i t a t i o n  v i s i t a t i o n  o n l y  only 
e n c o u r a g e m e n t  encouragement  enoouragenent 

o q u a r r y  t r a f f i c  o q u a r r y  traffic 
t o t a l y  removed f r o m  r e m a i n s  through 
N o r t h  Kiama N o r t h  Eiama 

o q u a r r y  t r a f f i c  o q u a r r y  traffic 
t o t a l l y  removed f rom r e m a i n s  through 
N o r t h  E l a m  N o r t h  Kiama 

o q u a r r y  traffic 
r e m a i n s  through 
N o r t h  Kiama 

o p o s s i b l e  r e a l i g n m e n t  o n o  c a n n u n i t y  o p o s s i b l e  r e a l i g n m e n t  o n o  community o n o  community 
o f  b i c y c l e  p a t h  f a c i l i t i e s  d i s r u p t e d  o f  b i c y c l e  p a t h  f a c i l i t i e s  a f f e c t e d  f a c i l i t i e s  affected 
r e q u i r e d  required 

o min ima l  i m p a c t  o n  o r e l o c a t i o n  o f  o r e l o c a t i o n  of 
p e d e s t r i a n / c y c l i s t s  b i c y c l e  p a t h  b i c y c l e  path 

r e q u i r e d  required 

o same i s o l a t i o n  o s i g n i f i c a n t  o g r e a t e r  severance/ 
e f f e c t s ,  w i t h  some i s o l a t i o n /  i s o l a t i o n  effects 
s e v e r a n c e  e f f e c t s  t o  s e v e r a n c e  effects 
West  Kiama release 
area 

o r i s k  p o t e n t i a l  o r i s k  p o t e n t i a l  l ow  o r i s k  potential 
medium medium 

t i n g :  5 4 

o r i s k  p o t e n t i a l  h i g h  o r i s k  p o t e n t i a l  high 

5 3 2 



3. 

FACTOR S4-N2 S2-N2 P r o p o s a l  PH ( 4  L a n e s )  PH ( 6  Lanes) 

F o c r o s s e s  s o u t h  o c r o s s e s  s o u t h  o c r o s s e s  s o u t h  o d i s t u r b a n c e  to 
w e s t e r n  e d g e  o f  SEEP w e s t e r n  e d g e  o f  SEA, w e s t e r n  e d g e  o f  SEPP mangroves  i n  SEPP 
14 w e t l a n d s  (NO 372)  14 w e t l a n d s  (No 372) 14 w e t l a n d s  (NO 372) 14 w e t l a n d s  near 

Minnamurra Bends 

o m a j o r  disturbance 
t o  mangroves  in 
SEEP 14 wetlands 
n e a r  Minnamurra 
bends 

o l a r g e  p o c k e t  o f  o p o c k e t  o f  Tabbagong o l a r g e  p o c k e t  o f  o a m a j o r  d i s t u r b a n c e  o g r e a t e r  disturbance 
Tabbagong Poorest F o r e s t  a f f e c t e d  T a b b a g c n g F O r e s t  t o  r e m n a n t  t o  remnant 
a f f e c t e d ,  t h o u g h  i n c l u d i n g  l e a s t  a f f e c t e d ,  t h o u g h  r a i n f o r e s t  i n  c l i f f  r a i n f o r e s t  i n  cliff 
l e a s t  d i s t u r b e d  d i s t u r b e d  s e c t i o n  l e a s t  d i s t u r b e d  f a c e  a d j a c e n t  t o  f a c e  a d j a c e n t  to 
s e c t i o n  u n a f f e c t e d  s e c t i o n  u n a f f e c t e d  r o a d  r o a d  t h a n  PH ( 4 

lanes) 

o s m a l l  s c a t t e r e d  o s m a l l  p o c k e t s  o f  o s m a l l  p o c k e t  of 
s t a n d s  o f  e u c a l y p t s  e t r a l y p t s  a n d  c a s u r i n a s  near 
a n d  c a s u r i n a s  c a s u r i n a s  a f f e c t e d  Minnamurra R i v e r  and 
a f f e c t e d  a t  c o n n e c t i o n  to 

P r i n c e s  Highway 
affected 

o l a r g e  s t a n d  o f  o more  casurinas 
c a s u r i n a s  a f f e c t e d  a f f e c t e d  a t  Durrore 
a t  Dunmore 

o 15 -20  f i g  t r e e s  o 15-20 f i g  t r e e s  o NO f i g  t r e e s  o 5 - 1 0  f i g  t r e e s  o 5 - 1 0  f i g  trees 
removed removed a f f e c t e d  a f f e c t e d ,  o n e  o f  a f f e c t e d ,  one  of 

p a r t i c u l a r  i m p o r t -  p a r t i c u l a r  import- 
a n c e  t o  l o r a l  a n c e  t o  In rA l  
community community 

o some i m p a c t  o n  o t r a v e r s e s  r emnan t  o i m p a c t  o n  
u 

o n o  s t o n e  w a l l s  o n o  s t o n e  walls 
r emnan t  s t o n e  w a l l s  s t o n e  w a l l s  T a n g  g a r d e n s  a f f e c t e d  affected 

o n o  known A b o r i g i n a l  o a f f e c t s  1 known o a f f e c t s  2 known o a f f e c t s  3 known o a f f e c t s  3 known 
s i t e s  A b o r i g i n a l  s i t e ,  A b o r i g i n a l  s i t e s ,  A b o r i g i n a l  s i t e s ,  A b o r i g i n a l  sites, 

t hough  h i g h l y  none  o f  h i g h  t h o u g h  n o n e  o f  h i g h  t h o u g h  n o n e  o f  high 
d i s t u r b e d  s i g n i f i c a n c e  s i g n i f i c a n c e  significance 

o m i n o r  i n t r u s i o n  i n t o  o i n t r u s i o n  into 
J a m b e r c o  V a l l e y  Jamberco  Valley 

o m i n o r  i n t r u s i o n  i n t o  o d i s t u r b a n c e  t o  o d i s t u r b a n c e  to 
Jamberoo V a l l e y  mangroves  w i t h  new mangroves  w i t h  new 

Minnamurra B r i d g e  Minnamurra Bridge 

o o u t s i d e  o f  J amberoo  o o u t s i d e  o f  Jambe= 
V a l l e y  c o n s e r v a t i o n  v a l l e y  conservation 
a r e a  area 

R a t i n g :  2 2 2 3 2 

G o l a n d s c a p e  q u a l i t y  o v e r y  h i g h  e x i s t i n g  o medium t o  l o w  o l a n d s c a p e  q u a l i t y  o l a n d s c a p e  quality 
medium w i t h  m i n o r  l a n d s c a p e  q u a l i t y ,  e x i s t i n g  l a n d s c a p e  l o w  low 
i n t r u s i o n  i n t o  m i n o r  a f f e c t  o n  q u a l i t y ,  minimal 
J amberoo  V a l l e y  Jamberoo V a l l e y  a f f e c t  t o  Jamberoo 
c o n s e r v a t i o n  a r e a  s c e n i c  c a t c h m e n t  V a l l e y  scenic 

catchment 

o i n c r e m e n t a l  c h a n g e  o i n c r e m e n t a l  c h a n g e  o i n c r e m e n t a l  c h a n g e  o i n c r e m e n t a l  c h a n g e  o i n c r e m e n t a l  change 
h i g h  v e r y  h i g h  h i g h  l o w  low  t h r o u g h  urban 

a r e a s  b u t  high 

o l a n d s c a p e  o medium t o  v e r y  h i g h  o l ow  l a n d s c a p e  o l a n d s c a p e  o landscape 
s e n s i t i v i t y  medium l a n d s c a p e  s e n s i t i v i t y  s e n s i t i v i t y  h i g h  s e n s i t i v i t y  high 

sensitivity 

o r o a d  u s e r  v i e w s  o r o a d  u s e r  v i e w s  h i g h  o medium t o  h i g h  r o a d  o r o a d  u s e r  v i e w s  o r o a d  u s e r  views 
e x c e l l e n t  u s e r  v i e w s  good  good 

R a t i n g :  3 2 4 5 4 



4. 

S4-N2 S2-N2 P r o p o s a l  PH ( 4  L a n e s )  PH (6 Lanes) 

o 40 -50  homes w i t h i n  o 13 homes w i t h i n  150m o 40-50 tomes w i t h i n  o many homes w i t h i n  o h i g h e r  n o i s e  levels 
150m o f  c o r r i d o r  o f  c o r r i d o r  p o s s i b l y  150m o f  c o r r i d o r  150m o f  c o r r i d o r .  t h a n  PH ( 4  lanes) 
p o s s i b l y  a f f e c t e d ,  a f f e c t e d .  Moderate  p o s s i b l y  a f f e c t e d ,  N o i s e  l e v e l s  would 
t h o u g h  h i g h  p o t e n t i a l  f o r  n o i s e  though h i g h  i n c r e a s e  b y  more 
p o t e n t i a l  f o r  n o i s e  c o n t r o l  m e a s u r e s .  p o t e n t i a l  f o r  n o i s e  t h a n  2dBA above 
c o n t r o l  m e a s u r e s .  C r i t e r i a  l i k e l y  t o  c o n t r o l  m e a s u r e s .  e x i s t i n g  levels. 
C r i t e r i a  n o t  b e  e x c e e d e d  C r i t e r i a  n o t  C r i t e r i a  definitely 
e x c e e d e d  exceeded e:cceecied 

o c o n s t r u c t i o n  o f  o c o n s t r u c t i o n  of 
a c o u s t i c  b a r r i e r s  a c o u s t i c  barriers 
d i f f i c u l t  a n d  d i f f i c u l t  and  aroun 
a r o u n d  Minnamurra Minnanurra  Bends 
Bends i m p o s s i b l e  impossible 

o n o  n o i s e  s e n s i t i v e  o n o  n o i s e  s e n s i t i v e  o no n o i s e  s e n s i t i v e  o n o i s e  s e n s i t i v e  o n o i s e  sensitive 
l o c a t i o n  i n  l o c a t i o n s  i n  l o c a t i o n  i n  l o c a t i o n s  i n c l u d i n g  l o c a t i o n s  including 
p r o x i m i t y  t o  t h e  p r o x i m i t y  t o  t h e  p r o x i m i t y  t o  t h e  P r i m a r y  S c h o o l  a n d  P r i m a r y  Schoo l  and 
c o r r i d o r  c o r r i d o r  c o r r i d o r  Church a r e  i n  c l o s e  Church a r e  i n  close 

p r o x i m i t y  t o  t h e  p r o x i m i t y  t o  the 
c o r r i d o r  corridor 

t i n g :  4 3 4 1 1 

o h i g h  cost o h i g h e s t  c o s t  o h i g h  cost o l o w e s t  c o s t  o h i g h  cost 

o d u r a t i o n  4 y e a r s  o d u r a t i o n  4 y e a r s  o d u r a t i o n  4 y e a r s  o d u r a t i o n  3 y e a r s  o d u r i n g  3 . 5  years 

o r e l o c a t i o n  o f  300m o a p a r t  f r o m  c r o s s i n g  o r e l o c a t i o n  o f  300m o r e l o c a t i o n  o f  m a j o r  o r e l o c a t i o n  o f  major 
w a t e r  a n d  T e l e c o m  o f  m a i n  33 kV o f  w a t e r  a n d  Te lecom w a t e r ,  Telecom,  w a t e r ,  Telecom, 
m a i n s  t r a n s m i s s i o n  l i n e ,  mains s ewerage  a n d  sewerage  and 

n o  m a j o r  u t i l i t i e s  e l e c t r i c a l  s e r v i c e s  e l e c t r i c a l  services 
a f f e c t e d  r e q u i r e d  required 

o r e l a t i v e l y  medium o h i g h e s t  l e v e l  o f  o r e l a t i v e l y  medium o r e l a t i v e l y  low o r e l a t i v e l y  medium 
l e v e l  o f  e a r t h w o r k s  e a r t h w o r k s  r e q u i r e d  l e v e l  o f  e a r t h w o r k s  l e v e l  o f  e a r t h w o r k s  l e v e l  o f  earthworks 
i n v o l v e d  r e q u i r e d  r e q u i r e d  required 

o l a n d  s t a b i l i t y  o same p rob l ems  o f  o l a n d  s t a b i l i t y  o l a n d  stability 
g e n e r a l l y  s o i l  s t a b i l i t y  g e n e r a l l y  generally 
s a t i s f a c t o r y  f o r e s e e n  s a t i s f a c t o r y  satisfactory 

o some i m p a c t s  o n  o m i n i m a l  i m p a c t  o n  o some i r t p a c t s  o n  o t e m p o r a r y ,  t h o u g h  o t e u p o r a r y ,  though 
t r a f f i c  d u r i n g  t r a f f i c  d u r i n g  t r a f f i c  d u r i n g  m a j o r  i m p a c t  o n  m a j o r  i m p a c t  on 
c o n s t r u c t i o n ,  t h o u g h  c o n s t r u c t i o n  c o n s t r u c t i o n ,  t h o u g h  t r a f f i c  d u r i n g  t r a f f i c  during 
a minimum o f  2 l a n e s  a minimum o f  2 l a n e s  c o n s t r u c t i o n ,  construction, 
c o u l d  b e  p r o v i d e d  a t  c o u l d  be  p r o v i d e d  a t  d i v e r s i o n  o n t o  d i v e r s i o n  onto 
a l l  t i m e s  a l l  t i m e s  l r v a l  r o a d s  may b e  l o c a l  r o a d s  may 

n e c e s s a r y  b e  necessary 

t i n g :  3 2 3 3 2 



23. 

4 . 0  DESCRIPTION OF THE PROPOSAL 

Th is  s e c t i o n  p rov ides  a d e t a i l e d  d e s c r i p t i o n  o f  t h e  proposed 
Bypass i n  terms o f  i t s  l o c a t i o n ,  t h e  p h y s i c a l  fo rm i t  would take, 
r e l e v a n t  o p e r a t i o n a l  d e t a i l s  and an o u t l i n e  o f  t h e  construction 
methods, s t a g i n g  and c o s t s .  The proposed landscape treatments 
a re  p resen ted  i n  Sect ion 6.10 in t h e  c o n t e x t  o f  v i s u a l  impact and 
landscape assessment. 

4.1  Road Alignment 

General Route D e s c r i p t i o n  

The proposed Bypass, which i s  shown i n  p l a n  on f i g u r e s  4A, 4B and 
4C and l o n g i t u d i n a l  sec t i on  on F igure  5,  extends f rom dus t  north 
o f  S h e l l h a r b o u r  Road and connects back t o  t h e  e x i s t i n g  Princes 
Highway near  Kiama Cemetery where i t  would l i n k  d i r e c t l y  i n t o  the 
Kiama Bypass. From the  nor thern  end, t h e  road would extend 
g e n e r a l l y  southward t o  t he  Minnamurra R i v e r  and then i n  a 
south—easter ly  d i r e c t i o n  across t h e  f l o o d  p l a i n  toward t h e  Bombo 
q u a r r i e s .  From t h e r e ,  the  road would proceed eastwards between 
t h e  n o r t h e r n  edge o f  the  quar r ies  and Gainsborough t o  reconnect 
w i t h  t h e  e x i s t i n g  highway a t  Bombo Beach. Th is  a l i gnment  would 
t h e r e f o r e  p r o v i d e  a complete bypass o f  t h e  n o r t h e r n  Kiama suburbs 
o f  Kiama Downs, Gainsborough and Minnamurra. 

The t o t a l  c o n s t r u c t i o n  length would be about  7.6kms and would be 
accommodated i n  a road reserve t y p i c a l l y  60 metres wide. 
However, l o c a l  areas o f  deep cut  and f i l l  would r e q u i r e  a reserve 
up t o  80 metres wide. 

4 . 2  Design Features 

Standards 

The road has been designed i n  p r e l i m i n a r y  fo rm a t  t h i s  s tage to 
g e n e r a l l y  comply w i t h  r e l e v a n t  AUSTROADS ( f o r m e r l y  NAASRA) 
parameters ,  which are  summarised below. 

- road des ign  speed g e n e r a l l y  110km/hr f o r  a speed zone of 
g e n e r a l l y  100km/hr, except a t  t h e  n o r t h e r n  and southern 
limits 

- h o r i z o n t a l  a l ignment  (curves)  w i t h  a minimum 480 metre 
radius 

v e r t i c a l  a l ignment  (grades) g e n e r a l l y  7 pe rcen t  maximum 

- access — f u l l  c o n t r o l  o f  access w i t h  s e r v i c e  roads if 
necessary 

- pavement design — dense grade and open graded asphalts 
( r e p l a c a b l e  as wearing su r face )  t o  w i t h s t a n d  t y p i c a l  axle 
loads o v e r  next  40 years. 



24. 

Carr iageway and Pavement Design 

o New Road C o r r i d o r  (between Panama S t r e e t  and Swamp Road) 

The dual  car r iageways would c o n s i s t  o f  two 3 . 5  met re  wide lanes 
separated by a 4 . 5  metre wide median. Three met re  w ide  shoulders 
would be p rov ided  on t h e  o u t s i d e  o f  each ca r r i ageway  except  where 
f i l l  embankments exceed 2 metres.  In  such cases,  a guard rail 
would be i n s t a l l e d  a t  t he  edge o f  a 1.5 met re  w ide  s h o u l d e r .  In 
a d d i t i o n ,  t h e r e  would be 1 metre i nne r  s h o u l d e r s .  T h i s  would 
g i v e  a t o t a l  car r iageway w id th  o f  about 26 .5  me t res .  P a r t  o f  the 
median and t h e  shou lders  could be used f o r  a d d i t i o n a l  lanes (i.e. 
6 lanes u l t i m a t e )  should i t  be r equ i r ed  i n  t h e  f u t u r e .  These 
road dimensions would n e c e s s a r i l y  be con f i rmed  d u r i n g  detail 
design. 

The dimensions and d e t a i l s  o f  t h e  t y p i c a l  ca r r i ageway  formation 
a re  shown on F igu re  6. 

o Ter ra long /G ipps  S t ree t s  t o  Panama Street 

For t h i s  s e c t i o n ,  t h e  e x i s t i n g  Pr inces Highway would be 
e f f e c t i v e l y  widened t o  s i x  lanes, c o n s i s t i n g  o f  t h r e e  lanes north 
bound f rom t h e  Te r ra long  S t r e e t  on ramp t o  Panama S t r e e t ,  and 
t h r e e  lanes south bound from t h e  proposed new ramp f r o m  the 
e x i s t i n g  Pr inces  Highway t o  Gipps S t r e e t .  Th i s  i s  t o  accommodate 
l o c a l  t r a f f i c  movements between Kiama and Nor th  Kiama which would 
t u r n  on to  t h e  Bypass from Ter ra long S t r e e t  and o f f  t h e  Bypass at 
Gipps S t r e e t .  A d d i t i o n a l  widening o f  t h e  b r i d g e  o v e r  Sp r ing  Creek 
would n o t  be required. 

R igh t  t u r n s  f rom Gipps S t r e e t  would s t i l l  be p e r m i t t e d  i n  the 
s h o r t  te rm,  b u t  would be denied when t r a f f i c  volumes have 
s u b s t a n t i a l l y  increased (about 2001).  A t  t h a t  t i m e ,  t r a f f i c  from 
t h e  n o r t h e r n  p a r t  o f  Kiama town area would have t o  t r a v e l  back to 
Te r ra long  S t r e e t  b e f o r e  proceeding northwards. 

The dua l  car r iageway would c o n s i s t  o f  s i x  t r a f f i c  l anes ,  and a 1 
metre o u t e r  shou lde rs .  The no r th  and south bound carriageways 
would be separated by a 1 metre wide New Je rsey  kerb. 

Access t o  Bombo Rai lway S t a t i o n  would be m a i n t a i n e d  w i t h  l e f t  in 
and l e f t  o u t  t u r n s  o n l y  t o  and f rom t h e  k e r b s i d e  l a n e .  Direct 
access f rom t h e  i n s i d e  Bypass lanes would n o t  be p o s s i b l e .  A 
f o r m a l i s e d  10 space c a r  park would be provided. 

P r o v i s i o n  has no t  been made i n  t h e  p r e l i m i n a r y  des ign  f o r  wider 
car r iageways t o  accommodate c y c l i s t s  as t h e y  would be directed 
a long t h e  e x i s t i n g  Highway and t h e  ded i ca ted  cycle/pedestrian 
path a t  Bombo. 

4 . 3  Major  Intersections 

C o n s t r u c t i o n  o f  t h e  proposed bypass would i n v o l v e  major 
i n t e r s e c t i o n s  a t  t h e  southern and n o r t h e r n  c o n n e c t i n g  p o i n t s  with 
t h e  e x i s t i n g  Pr inces  Highway. These are  d e t a i l e d  be low.  No 
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o t h e r  in te rchanges would be requ i red  between those p o i n t s  as the 
a l i gnmen t  does no t  a f f e c t  any o the r  p u b l i c  roads.  Changes to 
p r i v a t e  access a re  examined i n  Sect ion 6.0. 

Southern Connect ion w i t h  E x i s t i n g  Highway 

A p l an  o f  t h e  proposed connect ion w i t h  t h e  e x i s t i n g  Highway at 
Bombo i s  shown on F igure  4C. New access arrangements i n  this 
area would be as f o l l o w s  : 

o Access f rom North Kiama (a long t h e  e x i s t i n g  Highway) t o  the 
south would be v i a  a new dedicated one—way ramp which would ,- Art-IC fo rm t h e  o u t s i d e  lane along t h e  Bombo Beach f r o n t a g e .  . 0  
Local  t r a f f i c  would e i t h e r  remain i n  t h i s  lane and t u r n  f , 7  

s) 
l e f t  a t  Gipps S t r e e t  f o r  access t o  Kiama town c e n t r e ,  o r  fi) ni; 
merge i n t o  t he  midd le  lane t o  con t i nue  sou th .  Through ..)fiAto 
t r a f f i c  us ing  t h e  proposed Bypass would have t o  merge to 
t h e  o u t s i d e  lane t o  access Kiama ( i . e  t h e  o u t s i d e  lane 
would t u r n  l e f t  o n l y  i n t o  Gipps Street. 

o Access f rom Kiama t o  t h e  nor th  would be v i a  t h e  access ramp 
f rom Ter ra long  S t r e e t  ( i . e .  Gipps S t r e e t  r i g h t  t u r n  t o  be 
e v e n t u a l l y  banned). T r a f f i c  would then c o n t i n u e  a long the 
Bypass and t u r n  l e f t  near Panama S t r e e t  where a new road 
under t h e  Bypass near the  quar ry  r a i l  l i n e  would be 
p r o v i d e d .  This would connect back t o  t h e  e x i s t i n g  Highway 
a l i gnment  on t h e  eas te rn  s i d e  o f  t h e  proposed Bypass. 

o Access f rom t h e  no r th  t o  t he  Bombo q u a r r i e s  area o r  North 
Kiama would a l s o  be poss ib l e  f rom t h e  proposed Bypass via 
an off—ramp located south o f  Gainsborough which connects  to 
t h e  e x i s t i n g  Highway. 

o Quarry  t r a f f i c  would be ab le  t o  ga in  access t o  t h e  proposed 
Bypass f o r  both no r t h  and south bound movements, v i a  Panama 
and Hutchinson S t r e e t s ,  thereby  e l i m i n a t i n g  a l l  quarry 
t r u c k s  through North Kiama. There a re  c u r r e n t l y  about  200- 
300 such movements per  day. 

There i s  a l s o  t h e  p o s s i b i l i t y  o f  a d i r e c t  n o r t h  bound on—ramp 
f rom t h e  Bora l  q u a r r y .  This would be a m a t t e r  f o r  negotiation 
between t h e  RTA and Boral  d u r i n g  f i n a l  design. 

Nor thern  Connect ion w i t h  E x i s t i n g  Highway 

The proposed t r a f f i c  arrangement f o r  t h e  connec t ion  t o  the 
e x i s t i n g  Highway i n  t h e  no r th  i s  shown on F i gu re  4A. I t  is 
proposed t o  connect t h e  Pr inces Highway w i t h  t h e  Bypass by a 
T—in te rsec t i on  and seagu l l  arrangement. The i n t e r s e c t i o n  would 
be l oca ted  south o f  Swamp Road w i t h  p r i o r i t y  g i ven  t o  t r a f f i c  on 
t h e  Bypass. 

Sub jec t  t o  f i n a l  approval  and c o n s t r u c t i o n  o f  t h e  Dunmore Lakes 
Park proposa l  ( r e f e r  Sec t ion  5 . 6 ) ,  Swamp Road would be connected 
t o  t h e  Bypass w i t h  a l a r g e  rad ius  roundabout .  T r a f f i c  speeds in 
t h e  v i c i n i t y  o f  t h e  roundabout would be l i m i t e d  t o  80km/hour. 
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F u r t h e r  t o  t h e  n o r t h ,  the  e x i s t i n g  Dunmore q u a r r y  railway 
c r o s s i n g  would remain a t  grade u n t i l  such t i m e  t h a t  t h e r e  i s  a 
commitment f o r  ma jor  new road c o n s t r u c t i o n  nor thwards  from 
She l l ha rbou r  Road ( i . e .  t he  longer  term Dunmore t o  Oak Flats 
proposal). 

The S h e l l h a r b o u r  Road/North Kiama Bypass i n t e r s e c t i o n  would 
e s s e n t i a l l y  remain i n  t he  same form as t h e  p r e s e n t  Highway 
i n t e r s e c t i o n ,  a l though t h e  road would be widened t o  f o u r  lanes up 
t o  S h e l l h a r b o u r  Road, and then t a p e r  back t o  two lanes 
immedia te ly  t o  t h e  n o r t h .  The i n t e r s e c t i o n  would compr ise a 
ded ica ted  r i g h t  t u r n  lane f rom t h e  Bypass ( n o r t h  bound) and a 
ded ica ted  l e f t  t u r n / a c c e l e r a t i o n  lane f rom S h e l l h a r b o u r  Road 
(sou th  bound).  The RTA p lan  t o  e v e n t u a l l y  c o n s t r u c t  a new bridge 
over  t h e  South Coast r a i l w a y  l i n e  about lkm n o r t h  o f  Shellharbour 
Road. Once t h i s  i s  complete t h e  proposed i n t e r s e c t i o n  would be 
c losed  and t h e  f o u r  lanes would be extended. 

4 . 4  Major  Structures 

Two major  b r i dges  would i n i t i a l l y  be r e q u i r e d  as p a r t  o f  the 
Bypass c o n s t r u c t i o n ,  one across t h e  Minnamurra R i v e r  f l o o d  plain 
(Terragong Swamp), and the  o t h e r  across Panama S t r e e t  and the 
q u a r r y  r a i l  l i n e  a t  Bombo. In  t h e  medium t e r m  a f u r t h e r  bridge 
may be r e q u i r e d  a t  t h e  i n t e r s e c t i o n  o f  t h e  Bypass and the 
e x i s t i n g  Highway near Dunmore. The need f o r  such grade separation 
would t o  a l a r g e  e x t e n t ,  depend on whether  t h e  proposed Dunmore 
Lakes Park i s  completed ( r e f e r  Sec t ion  6 . 1 ) .  I f  t h e  Park 
development proceeds i n  the  s h o r t  te rm,  t h e  proposed intersection 
arrangements d e t a i l e d  i n  Sec t ion  4 .3  would be s a t i s f a c t o r y  in 
terms o f  t r a f f i c  requ i rements ,  a t  l e a s t  u n t i l  t h e  y e a r  2000. 

The r e l e v a n t  p h y s i c a l  d e t a i l s  o f  t h e  proposed b r i d g e s  are 
descr ibed  i n  Table 4.1 below. 

TABLE 4.1 : BRIDGE DIMENSIONS 

Dimension Terragong Swamp Panama Street 

T o t a l  Length (m) 810 100 
Width (m) 20 22 
Span w i d t h  (m) 18 20 * 
No. Spans 43 5 * 

Sub jec t  t o  f i n a l  design. 

A c ross  s e c t i o n  and e l e v a t i o n  o f  t h e  proposed Terragong Swamp 
c r o s s i n g  i s  shown on F igu re  7. The p r e l i m i n a r y  concep t  des ign of 
t h e  b r i d g e  has been based on comprehensive f l o o d  m o d e l l i n g  (RTA, 
1990e) and geo techn i ca l  i n v e s t i g a t i o n s  (RTA, 1990h).  Further 
d i s c u s s i o n  on these  aspects i s  p rov ided  i n  S e c t i o n  6.3. 
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4 . 5  Earthworks 

As shown on F igu re  5, t he  proposed road would comprise numerous 
ma jo r  c u t t i n g s  and s u b s t a n t i a l  f i l l  embankments. The materials 
excavated f rom t h e  c u t t i n g s  would be g e n e r a l l y  s u i t a b l e  as fill 
and sub—grade m a t e r i a l .  B l a s t i n g  would be r e q u i r e d  f o r  deep 
c u t t i n g s  i n  t h e  steep areas around t h e  Bombo q u a r r i e s  and 
"Tabbagong" i n  t h e  south and t h e  r i d g e l i n e  west o f  "Dunmore 
House" i n  t h e  no r the rn  s e c t i o n .  B l a s t i n g  has been exper ienced in 
these  areas f o r  many years due t o  t h e  p r o x i m i t y  o f  Bombo and 
Dunmore q u a r r i e s .  Fu r the r  d e t a i l s  on t h e  p o s s i b l e  impact of 
b l a s t i n g  a r e  d iscussed i n  Sect ion 6.13. 

Cut b a t t e r s  would g e n e r a l l y  be I t o  I i n  rock  ( h o r i z o n t a l  to 
v e r t i c a l ) ,  f l a t t e n i n g  t o  2 t o  I where t h e r e  i s  i n d i c a t i o n  of 
i n s t a b i l i t y  and where space permi ts  (RTA, 1990h). 

The l o c a t i o n s  f o r  major  f i l l  placement i n c l u d e  low l y i n g  sections 
g e n e r a l l y  n o r t h  o f  "Tongarra" ,  the  southern  approach t o  Terragong 
Swamp on " R i v e r s d a l e " ,  a s e c t i o n  near t h e  SRA q u a r r y  and the 
sou thern  approach t o  t h e  proposed b r i d g e  a t  Bombo. In  the 
l a t t e r  case, t h e  f i l l  would be conta ined by v e r t i c a l  w a l l s  such 
as ' r e i n f o r c e d  e a r t h '  owing t o  the  l i m i t e d  a v a i l a b l e  space in 
t h a t  area. 

Approx imate ear thworks q u a n t i t i e s  have been generated i n  the 
p r e l i m i n a r y  des ign .  Table 4 .2  below shows a t o t a l  cut 
requ i remen t  o f  910,000 cub ic  metres and a t o t a l  f i l l  requirement 
o f  975,000 c u b i c  metres.  This i n d i c a t e s  t h e r e  would be a need 
f o r  about  a f u r t h e r  65,000 cub ic  metres t o  be imported t o  the 
works and t h i s  would most l i k e l y  be sourced f rom l o c a l  quarries. 

TABLE 4 .2  : INDICATIVE EARTHWORKS VOLUMES 

Section 
To ta l  Cut 

(Cu m) 
T o t a l  Fill 

(cu m) 
Balance ** 

(Cu m) 

* Southern 570,000 445,000 + 125,000 
Nor the rn  340,000 530,000 — 190,000 

Balance 910,000 975,000 — 65,000 

I nc l udes  b r i d g e  embankment 
Nega t i ve  s i g n  i n d i c a t e s  impor t  o f  f i l l  m a t e r i a l  required. 

Note: S l i g h t  changes i n  g rad ing  and s l o p e  ang le  cou ld  a d j u s t  the 
ba lance w i t h o u t  a f f e c t i n g  t h e  t o t a l  volume. 

The e x t e n t  o f  v e g e t a t i o n  c l e a r i n g  and s o i l  s t r i p p i n g  p r i o r  to 
ea r thworks  would be kep t  t o  a p r a c t i c a l  minimum a l l o w i n g  for 
t y p i c a l l y  3 - 4  metres on the  bottom s i d e  o f  f i l l  b a t t e r s  (for 
access)  and above t h e  top  o f  c u t t i n g s  ( f o r  access and drainage 
controls). 
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4 . 6  Drainage 

A d e t a i l e d  i n v e s t i g a t i o n  and design o f  necessary drainage 
arrangements assoc ia ted  w i t h  t h e  proposal  would be undertaken 
f o l l o w i n g  app rova l .  This would e n t a i l  c l o s e  a t t e n t i o n  t o  both 
c o n s t r u c t i o n  s tage dra inage f e a t u r e s  and permanent s t r u c t u r e s ,  as 
w e l l  as wa te r  c o n t r o l  o b j e c t i v e s  ( r e f e r  Sec t ions  6 . 2  — 6.4). 

Based on p r e l i m i n a r y  designs t o  da te ,  t h e  proposed ma jo r  drainage 
f e a t u r e s  would need t o  i nc lude  b r i d g e  c ross i ngs  o f  permanent 
wa te r  bod ies ,  l a rge  c u l v e r t s  f o r  s m a l l e r  wa te r  courses and 
d ra inage  l i n e s  and r e t e n t i o n  basins f o r  r u n o f f  c o n t r o l  from 
pavements as shown i n  F igures 4A, 4B and 4C. 

4 . 7  Construction Methods and Staging 

General 

C o n s t r u c t i o n  a c t i v i t i e s  would g e n e r a l l y  be c o n f i n e d  w i t h i n  the 
proposed c o r r i d o r  w i t h  access t o  t h e  s e c t i o n  n o r t h  o f  the 
Minnamurra R i v e r  s t a r t i n g  from near t h e  i n t e r s e c t i o n  o f  Swamp 
Road/Pr inces Highway and i n  t h e  south f rom t h e  i n t e r s e c t i o n  of 
Panama S t r e e t / P r i n c e s  Highway. The excep t i on  would be access to 
t h e  c o n s t r u c t i o n  s i t e  o f  t h e  proposed Terragong Swamp bridge 
c r o s s i n g .  As t h e  b r i d g e  would need t o  be c o n s t r u c t e d  a t  an early 
s tage ,  temporary access would be r e q u i r e d  a long t h e  boundary of 
t h e  "Glengowr ie"  and "Tongarra" farms.  An access road would be 
formed a long t h e  proposed c o r r i d o r  t o  connect t o  t h e  existing 
P r i nces  Highway however as e a r l y  as p o s s i b l e  t o  m i n i m i s e  the 
amount o f  c o n s t r u c t i o n  t r a f f i c  on Swamp Road and access through 
these  r u r a l  properties. 

I t  i s  a n t i c i p a t e d  t h a t  two c o n s t r u c t i o n  compounds would be 
r e q u i r e d .  One would be located near t h e  i n t e r s e c t i o n  o f  Swamp 
Road/Pr inces Highway and t h e  o t h e r  i n  t h e  d isused RTA q u a r r y  at 
t h e  southern  end. These would be con ta ined  w i t h i n  t h e  proposed 
c o r r i d o r  r ese rve .  These s i t e s  have been s e l e c t e d  t o  avoid 
i d e n t i f i e d  s e n s i t i v e  areas ( e . g .  no c o n s t r u c t i o n  compound at 
Terragong Swamp b r i d g e  c r o s s i n g ) ,  and where t h e r e  a r e  already 
proposed heavy machinery movements ( i . e .  Dunmore Lakes Park sand 
e x c a v a t i o n ) .  Each s i t e  would be fenced,  e s t a b l i s h e d  w i t h  suitable 
road base and e ros ion  c o n t r o l  measures installed. 

C o n s t r u c t i o n  a c t i v i t i e s  would be r e s t r i c t e d  t o  t imes  based on 
SPCC (1985) g u i d e l i n e s ,  w i t h  t h e  excep t i on  o f  c e r t a i n  essential 
n i g h t  and weekend work ( i . e .  i n t e r s e c t i o n  management). 

The p r o j e c t  w i l l  employ a number o f  s k i l l e d ,  semi—sk i l l ed  and 
u n s k i l l e d  workers .  The number o f  these w i l l  depend upon the 
f i n a l  c o n t a c t  arrangement, however, i t  i s  es t ima ted  based on 
expe r ience  w i t h  s i m i l a r  s i z e  p r o j e c t s ,  t h a t  a w o r k f o r c e  i n  the 
o r d e r  o f  40 people would be required. 
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S p e c i f i c  Sec t ions  

For  c o n s t r u c t i o n  purposes t h e  proposal  can be d i v i d e d  i n t o  five 
s e c t i o n s .  Al though g e o g r a p h i c a l l y  d i s t i n c t ,  t h e y  are  not 
n e c e s s a r i l y  independent i n  terms o f  c o n s t r u c t i o n  s t a g i n g .  Some 
l i k e l y  techn iques  invo lved  i n  t he  c o n s t r u c t i o n  o f  each o f  these 
s e c t i o n s  i s  o u t l i n e d  below. 

S e c t i o n  1 — Pr inces  Highway a t  Bombo 

Th i s  s e c t i o n  i nvo l ves  t h e  upgrading o f  t h e  Pr inces  Highway for 
a p p r o x i m a t e l y  1.2kms from Ter ra long S t r e e t  t o  t h e  proposed 
i n t e r change  near  Panama S t r e e t .  Work i n  t h i s  s e c t i o n  would be 
done under t r a f f i c  however, a t  l e a s t  two lanes would be available 
f o r  t r a f f i c  a t  a l l  t imes .  A temporary connec t ion  would be 
r e q u i r e d  near  Panama S t r e e t  f o r  t h e  Pr inces  Highway u n t i l  traffic 
would u l t i m a t e l y  t r a v e l  on t h e  proposed Bypass. 

Work would be conta ined w i t h i n  t h e  e x i s t i n g  road widening 
boundar ies  i n  t h i s  area.  The machinery used on t h i s  section 
would be t o  t h e  pe roga t i ve  o f  t he  c o n s t r u c t i o n  organisation, 
however, i t  i s  a n t i c i p a t e d  excavators  and l a r g e r  dozers would do 
t h e  b u l k  o f  t h e  earthworks w i t h  loaders  and t r u c k s  f o r  haulage. 
Compaction would g e n e r a l l y  be by v i b r a t i n g  r o l l e r s  o r  s t a t i c  drum 
r o l l e r s  where v i b r a t i o n  was r e s t r i c t e d .  Other  equipment would 
i n c l u d e  c ranes ,  g raders ,  wa te r  tanks and s e r v i c e  vehicles. 

As t h e  work i s  i n  c l ose  p r o x i m i t y  t o  t h e  q u a r r y  f o r  pavement 
m a t e r i a l  and concre te  p l a n t s ,  t h e  impact o f  c o n s t r u c t i o n  traffic 
on l o c a l  s t r e e t s  would be m in ima l .  I t  i s  a n t i c i p a t e d  this 
s e c t i o n  o f  work would take  approx ima te l y  18 months t o  complete. 

S e c t i o n  2 — Bombo t o  Terragong Swamp 

Th is  s e c t i o n  o f  work i nvo l ves  a l a r g e  q u a n t i t y  o f  earthworks. 
I n i t i a l  q u a n t i t y  es t imates  suggest 570,000m3 o f  c u t  with 
465,000m3 o f  f i l l ,  l eav ing  105,000m3 o f  material. 

Work would g e n e r a l l y  i n v o l v e  t h e  c l e a r i n g  o f  v e g e t a t i o n  and 
overburden by bulldozers. 

P r e l i m i n a r y  geo techn ica l  a p p r a i s a l  o f  t h i s  s e c t i o n  (RTA, 1990h) 
i n d i c a t e s  hard b a s a l t  rock  a t  low dep ths .  B l a s t i n g  would be 
r e q u i r e d  t o  remove t h i s  m a t e r i a l .  R e s t r i c t i o n s  a r e  required 
because o f  c l o s e  p r o x i m i t y  t o  t h e  r e s i d e n t i a l  e s t a t e  at 
Gainsborough. The necessary r e s t r i c t i o n s  a re  d iscussed in 
S e c t i o n  6.13. 

Compaction would be by v i b r a t i n g  compactors and rollers. 

S t a b i l i s a t i o n  o f  some o f  t h e  c u t t i n g s  would be necessary, 
a l t hough  t h e  exac t  t r ea tmen t  would n o t  be determined until 
d e t a i l e d  des i gn .  However, l i k e l y  methods i n c l u d e  f l a t t e n i n g  of 
b a t t e r s ,  a d d i t i o n a l  berms on the  b a t t e r  w a l l  and retaining 
s t r u c t u r e s .  Re ta in i ng  s t r u c t u r e s  may be necessary t o  l i m i t  the 
impact  on p r o p e r t y  acquisitions. 
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The b r i d g e  a t  Bombo could be cons t ruc ted  w i t h i n  t h i s  s e c t i o n  of 
works as i t  i s  detached from the  o p e r a t i o n  o f  t h e  s e c t i o n  o f  the 
Pr inces  Highway which i s  t o  be upgraded i n  t h a t  area (refer 
F igu re  4C). 

C o n s t r u c t i o n  f o r  t h e  earthworks would t a k e  a p p r o x i m a t e l y  18 
months t o  compete w i t h  another two months f o r  pavement works. 
Access would be v i a  t h e  e x i s t i n g  Highway a t  Bombo. 

Sec t i on  3 — Terragong Swamp Crossing 

The c o n f i g u r a t i o n  o f  t he  c ross ing  would compr ise  a bridge 
a p p r o x i m a t e l y  810m long w i t h  80 metres o f  embankment a t  the 
sou thern  approach. The proposed design would be a multi—span low 
l e v e l  b r i d g e .  Each span would be a p p r o x i m a t e l y  18m. 
P i l i n g  o f  t h e  founda t i on  would be r e q u i r e d  t o  p r o v i d e  adequate 
s t r u c t u r a l  s t r e n g t h  and s t a b i l i t y  across t h e  s o f t  and poorly 
c o n s o l i d a t e d  a l l u v i a l  flats. 

I n i t i a l l y ,  mob i le  p i l e  d r i v i n g  r i g s  would need t o  e n t e r  the 
wet lands a rea .  The p i l e s  themselves would be s t o r e d  away from 
the  we t lands  and brought  t o  the  des i red  l o c a t i o n  as needed by 
wheeled and i f  necessary, t racked v e h i c l e s .  The p i l e  r i g  would 
remain on s i t e  i n  o rde r  t o  reduce t h e  number o f  vehicular 
c r o s s i n g s  o f  t h e  wet lands,  however, would be b rough t  o u t  onto 
h i g h e r  ground a long t h e  proposed c o r r i d o r  shou ld  f l o o d i n g  o f  the 
swamp area occur. 

Once t h e  p i l e s  are  d r i ven  and the  p i e r s  c o n s t r u c t e d ,  t h e  need to 
e n t e r  t h e  wet lands i s  min imal .  I t  i s  env isaged t h e  b r i d g e  would 
i n c o r p o r a t e  pre—cast concrete  p lanks which can be lowered into 
p o s i t i o n  f rom t h e  abutment ou t s i de  t h e  w e t l a n d  a r e a .  A f t e r  the 
f i r s t  span has been completed, t he  p lanks  f o r  t h e  second span can 
be lowered i n t o  p lace  from the  f i r s t  span u s i n g  a c rane ,  and 
subsequent m a t e r i a l s  such as concre te  and s t e e l  r e i n f o r c e m e n t  can 
be t r a n s p o r t e d  across the  e x i s t i n g  span. T h i s  work sequence 
would be con t inued  f o r  t he  remaining spans. T h i s  method reduces 
t h e  impact  on t h e  wet lands by keeping c o n s t r u c t i o n  machinery 
w i t h i n  t h e  wet lands t o  a minimum. 

As i n d i c a t e d  above, access t o  t he  b r i d g e  s i t e  would be required 
v i a  p r i v a t e  p r o p e r t y .  A t  t h i s  stage access o f f  Swamp Road between 
"Glengowr ie"  and "Tongarra" p r o p e r t i e s  would appear t o  be the 
most a p p r o p r i a t e ,  cons ide r i ng  f l o o d  h e i g h t s ,  min imal  disturbance 
t o  fa rm o p e r a t i o n s  and p r o x i m i t y  t o  t h e  proposed bridge 
s t r u c t u r e .  The number o f  c o n s t r u c t i o n  v e h i c l e  movements cannot 
be q u a n t i f i e d  a t  t h i s  stage and i s  l a r g e l y  dependent on the 
c o n t r a c t o r  se lec ted  t o  complete t h e  works .  However, i n  t h e  event 
o f  damage t o  Swamp Road a t t r i b u a b l e  t o  c o n s t r u c t i o n  t r a f f i c ,  the 
RTA would meet reasonable r e p a i r  costs. 

As soon as t h e  l i n k  can be e s t a b l i s h e d ,  c o n s t r u c t i o n  traffic 
would access t h e  b r i d g e  s i t e  w i t h i n  t h e  Bypass c o r r i d o r  f rom the 
n o r t h e r n  end. The wet lands o f  Terragong Swamp would be protected 
by sed imen ta t i on  dev ices which would be c o n s t r u c t e d  p r i o r  t o  the 
ear thworks  i n  c o n s u l t a t i o n  w i t h  t h e  S o i l  Conse rva t i on  Service, 
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and would most l i k e l y  i nvo l ve  the e x i s t i n g  dam i n  the 
"Glengowr ie"  p r o p e r t y  and a proposed new s t r u c t u r e  eas t  o f  the 
c o r r i d o r  j u s t  south o f  the  b i l l a b o n g  on t h e  "Riversdale" 
p r o p e r t y .  The l o c a t i o n  o f  these s t r u c t u r e s  a r e  shown on Figures 
4A, 4B and 4C. 

A s u r p l u s  o f  approx imate ly  105,000m3 o f  f i l l  would need t o  be 
hauled f rom south  t o  nor th  o f  Terragong Swamp. Due to 
s e n s i t i v i t y  o f  t h e  wet lands and the p o t e n t i a l  f o r  f l o o d i n g ,  the 
b r i d g e  would f o rm  the  haul road r a t h e r  than  c o n s t r u c t  a separate 
haul road across  the  f l a t s .  Br idge c o n s t r u c t i o n  would therefore 
s t a r t  p r i o r  t o  t h e  earthworks nor th  and south  o f  Terragong Swamp 
so as t o  c o n t a i n  roadworks a c t i v i t y  t o  t h e  road reserve. 

The b r i d g e  would take  approx imate ly  18 months t o  c o n s t r u c t ,  and 
would l i k e l y  be done i n  con junc t ion  w i t h  Sec t i ons  1 and 2. 

Sec t i on  4 — Terragong Swamp t o  Pr inces Highway 

The m a j o r i t y  o f  t h i s  sec t i on  i s  across a l l u v i a l  f l a t s  w i t h  a 
major  c u t  west  o f  "Dunmore House'. I n d i c a t i v e  ear thwork  volumes 
a re  375,00m3 o f  c u t  and 530,000m3 o f  f i l l ,  l e a v i n g  a shortfall 
o f  155,000m3 o f  f i l l .  Approximately 150,000m3 o f  t h i s  f i l l  would 
be hauled across  the  new Terragong Swamp b r i d g e .  Dur ing detailed 
des ign ,  changes would be made i n  o r d e r  t o  ach ieve  a balance in 
earthworks. 

Geotechn ica l  i n f o r m a t i o n  recommends s p e c i a l  t r e a t m e n t  f o r  any 
embankments across the  a l l u v i a l  f l a t s .  The e x i s t i n g  topsoil 
would be removed t o  a depth o f  1.0m, a g e o t e x t i l e  f a b r i c  placed 
and b a c k f i l l i n g  w i t h  r o c k f i l l  t o  e x i s t i n g  l e v e l s  b e f o r e  placing 
o f  genera l  fill. 

With t h e  e x c e p t i o n  o f  t h e  temporary access f rom Swamp Road 
between "Glengowr ie"  and "Tongarra" ,  c o n s t r u c t i o n  f o r  this 
s e c t i o n  would be r e s t r i c t e d  t o  the  road r e s e r v e  w i t h  access 
a v a i l a b l e  a t  bo th  ends. No spec ia l  equipment i s  l i k e l y  t o  be 
r e q u i r e d  o t h e r  than general  roadwork machines. 

I t  i s  a n t i c i p a t e d  t h i s  work would be done i n  c o n j u n c t i o n  w i t h  the 
ear thworks  t o  t h e  south o f  Terragong Swamp t o  overcome the 
imbalance i n  ear thworks .  The ear thworks i s  expected t o  t ake  15 
months w i t h  ano the r  two months f o r  pavement works. 

Sec t i on  5 — Pr inces  Highway I n t e r s e c t i o n  t o  S h e l l h a r b o u r  Road 

Th is  work i n v o l v e s  t h e  t h r e e  i n t e r s e c t i o n s  w i t h  t h e  Princes 
Highway, Swamp Road and She l lharbour  Road. The i n t e r s e c t i o n s  are 
l i k e l y  t o  be cons t ruc ted  under t r a f f i c  and t h e r e f o r e  t h e  r a t e  of 
work would be reduced. 

Standard road c o n s t r u c t i o n  techniques would be used f o r  this 
work,  which i t  i s  expected, would be completed l a s t .  However, 
i t  can be c o n s t r u c t e d  and used independent o f  t h e  other 
roadworks.  Th i s  work i s  a n t i c i p a t e d  t o  t a k e  a p p r o x i m a t e l y  six 
months. 
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4 . 8  Light ing and Signposting 

L i g h t i n g  would be i n s t a l l e d  a t  l o c a t i o n s  where i t  i s  necessary 
f o r  s a f e t y  reasons.  Th is  would i nc l ude  t h e  two major 
i n t e r s e c t i o n s  w i t h  t h e  e x i s t i n g  Highway. Warning s i g n s  would 
a l s o  be p rov ided  a long low l y i n g  areas which a r e  s u b j e c t  to 
r e g u l a r  heavy f o g s ,  p o s s i b l y  i n  t h e  Terragong Swamp and Swamp 
Road a rea .  I t  i s  noted t h a t  t h e  proposed road des ign  standard 
f o r  t h e  Bypass i s  c o n s i s t e n t  w i t h  t h a t  f o r  o t h e r  roads i n  fog 
prone locations. 

The usual  a r r a y  o f  s igns  would be s p e c i f i e d  d u r i n g  detailed 
des ign o f  t h e  Bypass. S p e c i f i c  warning s i gns  possibly 
i n c o r p o r a t i n g  warn ing l i g h t s  o r  s i g n a l s  would be r e q u i r e d  to 
adv i se  o f  t h e  f r e q u e n t  b l a s t i n g  which occurs  i n  t h e  Bora l  and SRA 
q u a r r i e s  a t  Bombo. 

4 . 9  Pro ject  Costs 

Table 4 . 3  below presen ts  a schedule o f  es t ima ted  c o n s t r u c t i o n  and 
o t h e r  r e l e v a n t  p r o j e c t  costs  f o r  t he  proposed Bypass. I t  is 
e v i d e n t  t h a t  ear thworks  and t h e  c ross ing  o f  Terragong Swamp 
rep resen t  t h e  h i g h e s t  c o s t  components. 

TABLE 4 . 3  : PROJECT COSTS ($M (1990) 

Project 
Approx imate Costs 

( $ )  million 

Earthworks 29.3 
Pavement 8.0 
Drainage 2.0 
Structures 2.8 
Utilities 0.5 
Swamp B r i dge  Cross ing  (810m + 80m embankment) 15.7 
Misce l laneous  (i) 6.0 
Noise/Landscape 2.0 
P r o p e r t y  A d j u s t m e n t / A c q u i s i t i o n s  (ii) 3.5 

Sub Total 69.8 
P r o f e s s i o n a l / P r o j e c t  Management (10%) 7.0 

Sub Total 76.8 
Cont ingenc ies  (10%) 7.7 

TOTAL PROJECT COSTS 84.5 

Notes: 

( i )  M isce l laneous  ca tego ry  inc ludes  numerous i tems such as 
v e r t i c a l  w a l l s ,  gabions,  s a f e t y  b a r r i e r s ,  l i g h t i n g ,  sign— 
p o s t i n g ,  l i n e m a r k i n g ,  r e s t  areas and o t h e r  m i n o r  equipment 
and works. 
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( i i )  P r o p e r t y  adjustment  and a c q u i s i t i o n  cos ts  cou ld  vary 
markedly  ( e i t h e r  h i ghe r  o r  lower)  s u b j e c t  t o  t h e  outcome of 
n e g o t i a t i o n s  over  t h e  exact  land t o  be purchased and the 
p o t e n t i a l  f o r  re—sale. 

4 .10  Ex is t ing  Princes Highway 

Highway De—c lass i f i ca t i on  

When t h e  proposed Bypass has been opened, t h e  e x i s t i n g  s e c t i o n  of 
t h e  P r i nces  Highway between t h e  no r t he rn  and southern 
i n t e r s e c t i o n s  would be de—class i f ied  as a main road .  Subject 
t o  n e g o t i a t i o n s ,  t h e  road would e f f e c t i v e l y  become a l o c a l  road 
p r i m a r i l y  f o r  North Kiama r e s i d e n t s ,  w i t h  r e s p o n s i b i l i t y  for 
maintenance assumed by Kiama Mun ic ipa l  Counc i l  w i t h  a small 
s e c t i o n  near  t h e  proposed Dunmore Lakes Park t o  be i n  t h e  ca re  of 
S h e l l h a r b o u r  Mun ic ipa l  Counc i l .  Th is  change i n  s t a t u s  would be 
s u b j e c t  t o  n e g o t i a t i o n s  between t h e  RTA and Counc i l  w i t h  some 
l i k e l y  f i n a n c i a l  commitments from t h e  RTA f o r  remedial 
maintenance p r i o r  t o  handover. 

Immediate Highway Improvements 

I n  v i ew  o f  t h e  s i g n i f i c a n t  t r a f f i c  and road s a f e t y  problems 
c u r r e n t l y  exper ienced along t h e  Highway through North Kiama, and 
t h e  es t ima ted  c o n s t r u c t i o n  t ime  f o r  t h e  Bypass, t h e  RTA is 
i n v e s t i g a t i n g  and w i l l  implement l i m i t e d  t r a f f i c  management 
improvements. Var ious s h o r t  term o p t i o n s  were i d e n t i f i e d  i n  the 
Route S e l e c t i o n  Study ma in l y  i n v o l v i n g  i n t e r s e c t i o n  improvements 
and l o c a l i s e d  shou lde r  widenings between Bombo H i l l  and Oxley 
Avenue (RTA, 1990a). Any such works would be separa te  f rom the 
proposed Bypass and have no t  been examined i n  t h i s  statement. 
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5 . 0  THE EXISTING ENVIRONMENT 

Th is  s e c t i o n  p rov ides  a d e s c r i p t i o n  o f  t h e  e x i s t i n g  environment 
o f  t h e  s t u d y  area i n  o rde r  t o  p resent  r e l e v a n t  i n f o r m a t i o n  for 
t h e  subsequent assessment o f  p o t e n t i a l  impacts f rom t h e  proposed 
Bypass. 

5 . 1  Geology, So i ls  and Topography 

Geology 

The Kiama area i s  under la in  by rocks be long ing  t o  t h e  Shoalhaven 
Group o f  Permian age. The sequence comprises an inter—bedded 
s e r i e s  o f  sandstones and l a t i t e s  ( b a s a l t s ) ,  o f  which t h e  Kiama 
sandstone and Bombo L a t i t e  occur w i t h i n  t h e  s tudy  area. 

The Kiama sandstone, a sub—unit o f  t h e  Budgong sandstone, 
i n c l u d e s  t h i n  laminated s i l t s t o n e s ,  and i s  up t o  76m t h i c k .  It 
ranges f rom red t o  ye l l ow ,  grey and green g rey  i n  c o l o u r  and from 
l i t h i c  t o  l i t h i c  t e l s p a t h i c  i n  compos i t ion .  The sandstones are 
u s u a l l y  p lane  bedded, though cross bedded u n i t s  and pebb ly  bands 
o f t e n  occu r  a t  t h e  base o f  beds. 

The Bombo L a t i t e  o v e r l i e s  t h e  Kiama sandstone and reaches a 
maximum t h i c k n e s s  o f  150m, a l though i t  i s  g e n e r a l l y  60m o r  less. 
I t  i s  cons ide red  t h a t  i t  o r i g i n a t e d  as a lava f l o w .  The latite 
compr ises a p o r p h y r i t i c  b a s a l t  w i t h  a f i n e  g ra ined  ground mass 
v a r y i n g  f rom mid—grey t o  b lack  in  c o l o u r .  The rock  i s  commonly 
v e s i c u l a r  w i t h  some secondary m ine ra l s  i n  t h e  v e s i c l e s .  Columnar 
j o i n t i n g  and b r e c c i a  zones are  r e p o r t e d l y  common (RTA, 1990h). 

The m a j o r  r i v e r  v a l l e y s  have c u t  th rough t h e  e n t i r e  t h i c k n e s s  of 
t h e  Bombo L a t i t e  exposing the  Kiama sandstone i n  t h e  lower valley 
s l o p e s .  More recen t  increases in  sea l e v e l  have r e s u l t e d  in 
d e p o s i t i o n  o f  deep (Ouar te rnary )  a l l u v i a l  sediments i n  t h e  valley 
f l o o r s .  Res idua l  depos i ts  o f  Ouar te rnary  t a l l u s  r e p o r t e d l y  occur 
ove r  t h e  c r e s t s  o f  t h e  h i l l s  immediate ly  west o f  Bombo (RTA, 
1990h). 

G e n e r a l l y ,  h i l l s l o p e s  o f  less than 15° appear t o  be relatively 
s t a b l e .  The s t a b i l i t y  and e r o d a b i l i t y  o f  s teepe r  s lopes is 
however, a f u n c t i o n  o f  t h e  depth and na tu re  o f  t h e  s o i l  cove r ,  as 
w e l l  as s u r f a c e  and groundwater c o n s i d e r a t i o n s  and o v e r a l l  slope 
p a t t e r n s  and h i s t o r i e s .  In  these s teepe r  s lopes t h e r e  are 
s u r f a c e  i n d i c a t i o n s  o f  s lope creep, c h a r a c t e r i s e d  by terraces, 
c u r v a t u r e  o f  t r e e s  and o t h e r  geomorphological  f e a t u r e s  (RTA, 
1990h).  These d e t a i l s  i n d i c a t e  t h e  f a c t  t h a t  t h e  geological 
f o r m a t i o n s  and s o i l  types assoc ia ted w i t h  t h e  area would be very 
s u s c e p t i b l e  t o  t h e  f o r c e s  o f  e ros ion  when s t r i p p e d  o f  vegetation 
and s o i l  cover. 
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Soils 

The main s o i l  types i n  t he  area can be c l a s s i f i e d  as alluvial 
s o i l s  (coarse and medium t e x t u r e d  t y p e ) ,  swamp s o i l s ,  krasnozems 
and o t h e r  soils. 

Medium t e x t u r e d  a l l u v i a l  s o i l s  occur  i n  t h e  Minnamurra River 
f l o o d  p l a i n  and l o c a l l y  on t h e  Terragong Swamp. These s o i l s  are 
moderate t o  h i g h l y  f e r t i l e .  The coarse t e x t u r e d  s o i l s  occu r  in 
smal l  pockets ad jacen t  t o  t h e  medium t e x t u r e d  s o i l s .  Stones are 
a common f e a t u r e  i n  these s o i l s ,  and have a low w a t e r  holding 
c a p a c i t y .  Both these s o i l  types a re  s u b j e c t  t o  f l o o d i n g ,  and 
e r o s i o n  i s  common a f t e r  heavy r a i n s  o r  f l o o d s ,  e s p e c i a l l y  if 
v e g e t a t i o n  has been removed. 

Swamp s o i l s  a re  deep, a c i d i c  and r i c h  i n  o r g a n i c  m a t t e r .  These 
s o i l s  occur  i n  t h e  permanent ly inundated Terragong Swamp area, 
a l t hough  i t  i s  noted t h a t  t h i s  area i s  a c t u a l l y  covered by a 
man—made dra inage network. 

Areas c o n t a i n i n g  swamp s o i l s  a re  a consequence o f  natural 
d e p o s i t i o n ,  and i n  t h e i r  n a t u r a l  s t a t e ,  have a v e r y  low erosion 
hazard.  When dra ined however, these s o i l s  become h i g h l y  erodible 
and c a r e f u l  management i s  r e q u i r e d  t o  m in im ise  s o i l  l o s s .  Where 
v e g e t a t i v e  cover  has been removed, f l o o d i n g  inc reases  the 
e r o d i b i l i t y  o f  t h i s  s o i l  t ype  (RTA, 1990h). 

Krasnozems can be s p e c i f i c a l l y  assoc ia ted  w i t h  t h e  Bombo Latite. 
These s o i l s  a re  g e n e r a l l y  red t o  dark  brown and w e l l  structured 
w i t h  g r a d a t i o n a l  t e x t u r e d  p r o f i l e .  The upper p r o f i l e  tends t o  a 
f r i a b l e  loam t o  c l a y  loam w i t h  good crumb s t r u c t u r e  and a 
g e n e r a l l y  h igh o rgan i c  c o n t e n t .  Eros ion  hazard i s  h i gh  i n  slopes 
above 15°,  however, t h i s  hazard i s  moderate i n  l ess  s teep slopes 
as e r o d i b i l i t y  o f  t h e  su r face  s o i l  i s  low. 

Other  i s o l a t e d  pockets o f  s o i l  l oca ted  i n  t h e  area include 
L i t h o s o l s  and are  assoc ia ted  w i t h  t h e  Bombo L a t i t e .  These soils 
a r e  c h a r a c t e r i s t i c a l l y  s tony  and sha l l ow ,  and occur  on moderately 
s teep s i des lopes ,  and are  a l s o  s u s c e p t i b l e  t o  sheet  and gully 
e r o s i o n ,  e s p e c i a l l y  when v e g e t a t i o n  i s  removed o r  disturbed. 

Topography 

The t e r r a i n  o f  t h e  s t u d y  area and a long t h e  proposed c o r r i d o r  is 
p redominan t l y  r o l l i n g  h i l l s ,  broken by s t e e p e r  g u l l i e s  and spur 
l i n e s .  Areas o f  steep t e r r a i n  a r e  shown on F i g u r e  8 .  Other 
ma jo r  f e a t u r e s  i n c l u d e  t h e  f l o o d  p l a i n  and t h e  e s t u a r i n e  wetlands 
i n  t h e  lower reaches o f  t he  Minnamurra R i v e r .  A general 
d e s c r i p t i o n  o f  t h e  topography o f  t h e  proposed c o r r i d o r  is 
p rov ided  below, beg inn ing i n  t h e  north. 

From Rocklow Creek, heading sou th ,  t h e  t e r r a i n  i s  generally 
a l l u v i a l  f l a t s  r i s i n g  g e n t l y  towards a low r i d g e  (30 metres AHD) 
t r e n d i n g  N—E/S—W, and f a l l s  away towards t h e  Minnamurra flood 
p l a i n .  The r o u t e  t r a v e r s e s  t h e  western  edge o f  t h e  f l o o d  plain 
which i s  g e n e r a l l y  2m AHD. 
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The a l l u v i a l  f l a t s  o f  t h e  Terragong Swamp extend for 
app rox ima te l y  one k i l o m e t r e  t o  the  south where t h e  t e r r a i n  then 
r i s e s  s t e e p l y  up a spur fo rma t ion  t o  t h e  r i d g e  t o p  which i s  about 
75 metres AHD. From t h i s  h igh p o i n t ,  t h e  proposed corridor 
con t inues  i n  an e a s t e r l y  d i r e c t i o n  where t h e  t e r r a i n  f a l l s  slowly 
towards t h e  Bombo q u a r r i e s  south o f  Gainsborough where t h e r e  are 
severa l  v e r t i c a l  c l i f f s  and benches due t o  fo rmer  extraction 
a c t i v i t y .  On emerging from the  o l d  q u a r r i e s  t h e  land surface 
s lopes down s t e e p l y  t o  a narrow coas ta l  s t r i p  f r o n t i n g  Bombo 
Beach. 

In  t h e  Kiama area t h e r e  i s  no f l a t  c o a s t a l  p l a i n  development and 
the  f o o t s l o p e s  o f  t h e  escarpment extend r i g h t  t o  t h e  c o a s t .  The 
f o o t s l o p e s  o f  t h e  escarpment are  l o c a l l y  formed by extensive 
ou tc rops  o f  t h e  Bombo l a t i t e ,  which have been d i s s e c t e d  by the 
major  r i v e r  v a l l e y s  o f  Spr ing Creek, Minnamurra R i v e r  and 
Rocklow Creek, where broad a l l u v i a l  f l o o d  p l a i n s  have formed. 
The t r i b u t a r y  streams o f  these major r i v e r s  have g i ven  r i s e  to 
smal l  v a l l e y s  and g u l l i e s  w i t h  moderate t o  steep s i d e  slopes. 

5 . 2  Hydrology and Drainage 

The ma jo r  h y d r o l o g i c a l  f e a t u r e  i n  t he  s tudy  area i s  the 
Minnamurra R i v e r  f l o o d  p l a i n .  The catchment i s  roughly 
t r i a n g u l a r  i n  shape and covers and area o f  118km2. The south 
western boundary o f  t h e  catchment extends 19km i n l a n d  a long the 
Saddleback and I l l a w a r r a  Ranges, w i t h  e l e v a t i o n s  rang ing  f rom 300 
t o  700m AHD. The no r the rn  boundary f o l l o w s  a cha in  o f  ridges 
th rough Stockyard  Mountain t o  j u s t  i n l a n d  o f  t h e  sea. 

The ma jo r  low l y i n g  sub—catchment o f  Rocklow Creek, w i t h  an area 
o f  24km2, l i e s  a t  t h e  nor the rn  apex o f  t h e  catchment Rocklow 
Creek, which f l o w s  i n t o  t h e  Minnamurra R i v e r  downstream o f  the 
e x i s t i n g  Highway and approx imate ly  2km f rom t h e  r i v e r  mouth. 

A l a r g e  number o f  smal l  streams and creeks d r a i n  t h e  southern  and 
western s lopes  o f  t h e  catchment, each d i s c h a r g i n g  i n t o  the 
Minnamurra R i v e r  g e n e r a l l y  upstream o f  t h e  proposed road crossing 
near Swamp Road. 

F lood ing  i s  a common occurrence which can be assoc ia ted  with 
r a i n f a l l  events  i n  d i f f e r e n t  p a r t s  o f  t h e  catchment.  Whilst 
t h e r e  a r e  o n l y  v e r y  l i m i t e d  o f f i c i a l  c l i m a t i c  and hydrological 
data f o r  t h e  a rea ,  t h e r e  are many repo r ted  f l o o d  events  where 
r a i n f a l l  occu r red  o n l y  i n  i s o l a t e d  s e c t i o n s  o f  t h e  catchment. 
Major  f l o o d  events  on t h e  lower Terragong Swamp a re  r e p o r t e d  by 
l o c a l  p r o p e r t y  owners f o r  t h e  years 1932, 1942, 1952, 1959, 1975 
and 1978. 

Dur ing ma jo r  f l o o d  events i n  t h e  Minnamurra, t h e  f l o o d  plain, 
which covers  an area o f  approx imate ly  600 hec ta res ,  a c t s  as a 
l a r g e  r e t a r d i n g  bas in  which s i g n i f i c a n t l y  a t t e n u a t e s  t h e  peak of 
t h e  f l o o d  wave as i t  moves down the  f l o o d  p l a i n  (RTA, 1990e). 
Land g e n e r a l l y  s u b j e c t  t o  inunda t ion  d u r i n g  peak f l o o d  events  is 
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shown on F igu re  8 .  Peak f l o o d  l e v e l s  i n  t h e  Rocklow Creek 
sub-catchment a re  caused by backwater f rom t h e  Minnamurra River 
r a t h e r  than by f l o o d  f l ows  i n  t he  Rocklow Creek sub-catchment. 

The main f l o o d  p l a i n ,  which i s  known as t h e  Terragong Swamp, is 
a c t u a l l y  d r y  land o t h e r  than i n  f l o o d  t imes  because o f  a 
comprehensive d ra inage system which was c o n s t r u c t e d  i n  t h e  early 
1 9 0 0 s .  These works,  which are mos t l y  upstream o f  t h e  protected 
wet lands area,  inc luded the  fo rma t ion  o f  a new main r i v e r  channel 
which d i v e r t e d  f l o w s  t o  the  nor thern  s i d e  o f  t h e  f l o o d  plain 
g e n e r a l l y  west o f  Swamp Road. A s e r i e s  o f  d r a i n a g e  d i t c h e s  is 
s t i l l  ma in ta ined  by t h e  Terragong Drainage Union,  and a re  the 
mechanism which enable cont inued p r o d u c t i v e  use o f  t h e  Terragong 
Swamp by d a i r y  farmers  ( r e f e r  Sect ion 5.6). 

In  bo th  t h e  Rocklow Creek sub-catchment and t h e  downstream 
s e c t i o n  o f  t h e  Minnamurra R ive r ,  peak f l o o d  l e v e l s  d u r i n g  major 
events a re  a f f e c t e d  by ocean water  l e v e l s  and by t h e  available 
f l o w  area a t  t h e  ocean entrance.  A f t e r  long calm p e r i o d s  with 
low r i v e r  f l o w ,  t h e  ocean entrance c loses  p a r t i a l l y  due t o  the 
b u i l d - u p  o f  c o a s t a l  sand. This r e d u c t i o n  i n  a v a i l a b l e  area 
produces an inc rease  i n  f l o o d  l eve l s  d u r i n g  t h e  e a r l y  p a r t  o f  the 
f l o o d  even t ,  a f t e r  which the  entrance i s  scoured f u l l y  open, with 
a consequent drop i n  f l o o d  l e v e l s .  Th is  e f f e c t  extends 
app rox ima te l y  2.6km upstream from t h e  mouth ( i . e .  about  adjacent 
t o  t h e  Pr inces  highway). 

The main Minnamurra R ive r  channel i s  o f f i c i a l l y  regarded as being 
t i d a l  t o  a p o i n t  approx imate ly  lkm upstream o f  t h e  b r i d g e  at 
Swamp Road, where t h e r e  i s  a small w e i r  t y p e  s t r u c t u r e .  However, 
pronounced t i d a l  e f f e c t s  are  not ev i den t  beyond t h e  Swamp Road 
b r i d g e  crossing. 

The Minnamurra R i v e r  i s  c l a s s i f i e d  as a P r e s c r i b e d  Stream under 
t h e  S o i l  Conserva t ion  Act and t h i s  imposes s t r o n g  l i m i t a t i o n s  on 
t r e e  removal .  S p e c i f i c  approvals under P r o t e c t e d  Lands 
l e g i s l a t i o n  w i l l  t h e r e f o r e  be requ i red  f o r  t h e  proposal. 

S p e c i f i c  f l o o d  l e v e l  i n fo rma t i on  was o b t a i n e d  f rom l o c a l  farmers 
w i t h  p r o p e r t y  i n t e r e s t s  on the  Terragong Swamp by way of 
i n t e r v i e w / q u e s t i o n n a i r e s  d i s t r i b u t e d  th rough  t h e  Terragong 
Drainage Union.  The survey sought both q u a l i t a t i v e  and 
q u a n t i t a t i v e  ( i f  a v a i l a b l e )  i n f o rma t i on  on known f l o o d  events, 
d u r a t i o n  o f  f l o o d s  and f l o o d  depths.  The s u r v e y  r e s u l t s  with 
r e s p e c t  t o  h i g h e s t  known o r  recorded f l o o d  l e v e l s  and t h e  year 
t h e y  occu r red ,  a re  shown i n  Table 5.1 be low.  These l e v e l s  were 
ob ta ined  by f i e l d  survey o f  r e l e v a n t  mark ings ( e . g .  s t a i n s  on 
d a i r y  w a l l s ) .  The l o c a t i o n s  are a l s o  shown on F i g u r e  8. 
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TABLE 5.1 : LOCALLY RECORDED FLOOD LEVELS 

Location 
(Re fe r  F i g u r e  9) 

Maximum Flood Level 
(metres AHD) 

Est imated Year of 
Event 

1 4.7 1975 
2 3.6 1975 
3 3.7 1975 
4 4.2 1975 
5 3.2 unknown 
6 3.3 1975 
7 3.3 1950's 
8 4.9 1950's 

The t a b l e  i n d i c a t e s  an average maximum f l o o d  l e v e l  o f  about 4.0 
metres AHD, w i t h  a maximum o f  4.9 metres recorded i n  t h e  1950's, 
j u s t  e a s t  o f  Swamp Road nor th  o f  Minnamurra River. 

These l e v e l s  have been used and are g e n e r a l l y  c o n s i s t e n t  w i t h  the 
es t ima tes  used f o r  t he  c a l i b r a t i o n  o f  t h e  f l o o d  model as 
d iscussed i n  Sec t ion  6 . 3 .  I t  i s  noted t h a t  t h e r e  was a l s o  a 
recorded f l o o d  l e v e l  o f  8 . 8  metres AHD a t  'Te r ragong '  homestead 
j u s t  south  o f  Jamberoo Road. I t  i s  l i k e l y  t h i s  i s  attributable 
t o  l o c a l i s e d  f l o o d i n g  from Je r ra ra  Creek and t h a t  i t  i s  not 
r e p r e s e n t a t i v e  o f  l e v e l s  on the  main f l o o d  plain. 

A second b u t  much sma l l e r  catchment which covers  t h e  southern 
p a r t  o f  t h e  s t u d y  area i s  t h a t  which d r a i n s  t o  Spr ing  Creek, 
which i n c l u d e s  a permanent waterbody near t h e  n o r t h e r n  end o f  the 
Kiama Bypass. The catchment takes i n  t h e  land g e n e r a l l y  south of 
Gainsborough and eas t  o f  R iversda le  Road. The Bombo quarries 
form ano the r  d i s t i n c t  catchment w i t h  d ra inage  d i r e c t  t o  Bombo 
Beach v i a  a c u l v e r t  under t he  r a i l w a y  embankment. 

5 . 3  Water Quality 

The ma jo r  w a t e r  courses i n  t h e  area t r a v e r s e d  by t h e  proposed 
c o r r i d o r  a r e  t h e  Minnamurra R iver  and Rocklow Creek. 

S tud ies  by t h e  S ta te  P o l l u t i o n  Cont ro l  Commission (SPCC) i n  the 
e a r l y  1980 's  i n d i c a t e d  t h a t  water q u a l i t y  i n  t h e  Minnamurra River 
was g e n e r a l l y  good i n  d r y  pe r iods .  In  wet p e r i o d s ,  runoff 
c o n s i d e r a b l y  reduces water  q u a l i t y  as a consequence o f  high 
l e v e l s  o f  s i l t a t i o n .  D u a l i t y  o f  r u n o f f  i s  i n f l u e n c e d  ma in l y  by 
land use, landform,  s o i l  s t a b i l i t y  and s o i l  type. 

Accord ing  t o  Kiama Mun ic ipa l  Counci l  (1989b) s u r f a c e  wa te r  in 
t h e  m u n i c i p a l i t y  i s  o f  compara t i ve ly  good q u a l i t y  upstream from 
urbaned areas and would be s u i t a b l e  f o r  most purposes w i t h  little 
o r  no treatment. 
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The SPCC ( P o l l u t i o n  Inspec to r ,  pers comm) has i n d i c a t e d  that 
wa te r  q u a l i t y  i n  Rocklow Creek i s  g e n e r a l l y  i n f e r i o r  t o  t h a t  of 
Minnamurra R i v e r  because o f  t he  h igh l e v e l s  o f  siltation. 

5 . 4  Climate and A i r  Quality 

Cl imate  

The c l i m a t i c  c o n d i t i o n s  o f  t h e  South Coast o f  New South Wales is 
c h a r a c t e r i s e d  by h igh r a i n f a l l  and h u m i d i t y .  Maximum r a i n f a l l  of 
app rox ima te l y  150mm per  month occurs d u r i n g  l a t e  summer, early 
autumn. Minimum month ly  r a i n f a l l  o f  70-80mm i s  experienced 
d u r i n g  l a t e  w i n t e r .  Average annual r a i n f a l l  i s  approximately 
1,300mm. 

Temperatures i n  t h e  area a r e  m i l d ,  w i t h  a minimum o f  5-6°C in 
w i n t e r  and an average maximum o f  25-26°C i n  summer. 

P r e v a i l i n g  winds i n  summer are south and nor th—east ,  and in 
w i n t e r  west and south—west. 

Fogs have been f r e q u e n t l y  repor ted  i n  and around Kiama w i t h  local 
o b s e r v a t i o n  suggest ing  heavy fogs are a common occur rence  i n  the 
lower Jamberoo V a l l e y  around Terragong Swamp (P McGl inchey pers 
comm). O f f i c i a l  data on t h e  f requency o f  f o g  days i n  t h e  area 
i s  no t  available. 

A i r  Q u a l i t y  

A i r  q u a l i t y  i n  t h e  immediate s tudy area i s  dependent almost 
t o t a l l y  on motor v e h i c l e  emissions and u n c o n t r o l l e d  refuse 
b u r n i n g .  L i t t l e  i n d u s t r i a l  p o l l u t i o n  except  f o r  d u s t  particle 
emiss ions f rom q u a r r y  a c t i v i t i e s ,  i s  generated i n  t h e  a rea .  Much 
o f  t h e  area i s  p r o t e c t e d  by sea breezes on many days,  which 
d i s s i p a t e s  t h e  e f f e c t s  o f  p o l l u t a n t s  i n  t h e  atmosphere. 

5 . 5  Natural  Environment 

Th is  s e c t i o n  desc r ibes  the  e x i s t i n g  n a t u r a l  env i ronment  o f  the 
s tudy  area and i nc ludes  an app ra i sa l  o f  f l o r a  and fauna before 
European s e t t l e m e n t  as an impor tan t  i n d i c a t o r  o f  t h e  former 
environment. 

F l o r a  and Fauna a t  European Set t lement  

The Jamberoo V a l l e y  has long been known f o r  i t s  brushes and 
r a i n f o r e s t  t h a t  f o r m e r l y  covered t h e  land.  The described 
sub—trop ica l  r a i n f o r e s t s  were c h a r a c t e r i s e d  by h i g h l y  structural 
and f l o r i s t i c  d i v e r s i t y .  Several canopy l a y e r s  would have been 
p r e s e n t ,  i n c l u d i n g  l a r g e  emergent t r e e s  and v i n e s .  There were 
a l s o  s t r e t c h e s  o f  hardwood f o r e s t ,  i n c l u d i n g  t i m b e r s  such as 
b l a c k b u t t ,  s t r i n g y  ba rk ,  messmate and some turpentines. 
H i s t o r i c a l  records  c o n f i r m  t h e  v e g e t a t i o n  p a t t e r n  was one o f  an 
a l r e a d y  fragmented r a i n f o r e s t  and s c h l e r o p h y l l  f o r e s t  association 
t h roughou t  most o f  t h e  valley. 
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Evidence suggests t h a t  Terragong Swamp extended over  800 acres 
b e f o r e  d ra inage works began i n  1867. Outs ide o f  t h e  swamp the 
low l y i n g  lands were p robab ly  covered w i t h  r a i n f o r e s t  i n  the 
upper p a r t  o f  t h e  v a l l e y ,  and supported casuar ina  f o r e s t s  and 
r e e d / r u s h  beds i n  t he  e s t u a r i n e  areas. 

Wi th r e s p e c t  t o  fauna, t h e r e  i s  l i t t l e  sys temat i c  information 
however, i t  was repor ted  t o  be r i c h  w i t h  b i r d ,  r e p t i l e  and insect 
life. 

Mammals t h a t  were l i k e l y  t o  have occurred b u t  have s i n c e  become 
l o c a l l y  e x t i n c t ,  i nc l ude  the  eastern n a t i v e  c a t ,  t h e  koala, 
g r e a t e r  g l i d e r ,  y e l l o w  b e l l i e d  g l i d e r ,  s h o r t  eared possum, pigmy 
g l i d e r ,  long nosed r a t  kangaroo, red necked pademelon, parma 
w a l l a b y  and t h e  grey  kangaroo. E x t i n c t i o n  i s  l i k e l y  t o  have 
occu r red  th rough loss o f  h a b i t a t  and f r agmen ta t i on  o f  habitat. 

B i r d s  were a l s o  abundant, however, those species m o s t l y  closely 
assoc ia ted  w i t h  r a i n f o r e s t ,  would have been most v u l n e r a b l e  to 
e x t i n c t i o n .  Numerous b i r d  species are  now l i k e l y  t o  be absent 
s i n c e  European s e t t l e m e n t ,  i n c l u d i n g  the  emu, l y r e b i r d  and brush 
turkey. 

The noted v e g e t a t i o n  o f  t h e  lower Jamberoo V a l l e y  has thus 
exper ienced s i g n i f i c a n t  change s ince European s e t t l e m e n t  w i t h  the 
v i r t u a l  disappearance o f  l a rge  t r a c t s  o f  rainforest/wet 
s c l e r o p h y l l  and the  dra inage o f  a l a rge  wet land a rea ,  resulting 
i n  t h e  disappearance o f  severa l  species o f  mammals and b i r d s ,  and 
t h e  d im in i shed  popu la t i on  o f  the remain ing spec ies .  The area has 
t h e r e f o r e  a l r e a d y  exper ienced s i g n i f i c a n t  and s u b s t a n t i a l  l oss  of 
env i ronmenta l  va lue as a whole s ince European s e t t l e m e n t  (RTA, 
1990j). 

E x i s t i n g  F l o r a  and Fauna 

o Wetlands 

Wetlands a re  an impor tan t  p a r t  o f  t he  ecosystems as t h e y  provide 
a h a b i t a t  f o r  m i g r a t i n g  f i s h ,  b i r d s  and o t h e r  w i l d l i f e  species. 
They a l s o  a s s i s t  i n  f l o o d  c o n t r o l  by a l l o w i n g  temporary  storage 
o f  water. 

I n  r e c o g n i t i o n  o f  these a t t r i b u t e s ,  t h e  S t a t e  Government 
i n t r o d u c e d  a S t a t e  Environmental  P lanning P o l i c y  (SEPP 14) in 
1985 t o  p r o t e c t  c e r t a i n  areas.  Under t h i s  p o l i c y ,  development 
t h a t  may a f f e c t  wet lands must have t h e  consent o f  l o c a l  councils 
and t h e  concurrence o f  t h e  Department o f  Planning. 

There i s  one such c l a s s i f i e d  wet land i n  t h e  v i c i n i t y  o f  the 
proposed Bypass known as No 372, which i s  shown on F i g u r e  9. 
Wetland No 372 was surveyed i n  d e t a i l  by Carne (1989 ) .  Generally, 
mangroves f l a n k  t h e  r i v e r  w i t h  two species Av i cenn ia  mar ina  (grey 
mangroves) and Aegiceras co rn i cu la tum ( r i v e r  mangrove) present. 
I n l a n d  t h e r e  a re  t i d a l  marshes, cha rac te r i sed  by saltmarshes. 
The we t l and  f r i n g e s  on h i g h e r  areas a re  c h a r a c t e r i s e d  by 
Casuar ina g lauca (Swamp Oak) w i t h  ground cover  dominated by 
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Suaeda a u s t r a l i s .  I n  t h e  upper wet lands t h e  Swamp Oak forests 
have a sa l tmarsh unders to rey  and i s  f r i n g e d  i n l a n d  by Melaleuca 
s t v p h e l i o i d e s  ( p r i c k l y  leaved paper bark). 

Gene ra l l y ,  wet land communities such as those  i d e n t i f i e d  above, 
a r e  i n  p r o x i m i t y  t o  t h e  proposed c o r r i d o r  where i t  passes through 
t h e  Terragong Swamp. I t  was observed t h a t  t h e r e  was g e n e r a l l y  no 
r egene ra t i on  o f  t h e  present  dominant v e g e t a t i o n  t y p e  Casuar ina 
g lauca .  Th is  i s  most l i k e l y  due t o  i n t e n s i v e  g r a z i n g  activities 
i n  t h e  area. 

o Tabbagong Forest 

Tabbagong Fo res t  i s  composed o f  a patchwork o f  d i v e r s e  rainforest 
and wet s c l e r o p h y l l  spec ies .  The land d i r e c t l y  a f f e c t e d  or 
a d j o i n i n g  t h e  proposed highway i s  p redominan t l y  vege ta ted  by a 
wet s c l e r o p h y l l  f o r e s t  cha rac te r i sed  by Euca lyp tus  p a n i c u l a t a  
( g r e y  i r o n b a r k ) ,  Syncarpia g l o m u l i f e r a  ( t u r p e n t i n e )  and Eu. 
s a l i g n a / b o t r o i d e s  ( b l u e  gum/bangalay).  A l though partially 
c l ea red  i n  some p laces and much d i s t u r b e d  i n  o t h e r s  by cattle, 
t h e  unde rs to rey  o f  t h e  f o r e s t  i n  less d i s t u r b e d  areas is 
dominated by such r a i n f o r e s t  species such as Eu. micrococca 
( w h i t e  euod ia ) ,  H ib i scus  he te rophv l l us  ( n a t i v e  hibiscus), 
Dorvphora sassa f rass  ( s a s s a f r a s s ) ,  P i t tosporum undulatum 
( P i t t o s p o r u m ) ,  F icus superba va r  henneana (dec iduous f i g )  and 
p o s s i b l y  as many as 35 o t h e r  species. 

I n  a d d i t i o n ,  t h e r e  has been ex tens i ve  p l a n t i n g  o f  t r e e  species 
a l i e n  t o  t h e  l o c a l i t y  around t h e  Tabbagong homestead and along 
r i d g e  l i n e s .  P a r t i c u l a r l y  ev i den t  a re  Eu. macu la ta  (spotted 
gums), seve ra l  c o n i f e r s ,  palms and o t h e r  gums, and e x o t i c  trees 
such as Coral  Trees,  and Cape Chestnut Tree,  and a l a r g e  stand of 
bamboo. 

S p e c i f i c  d e t a i l s  i n c l u d i n g  species l i s t s  a r e  p r o v i d e d  i n  Appendix 
E. 

o Fauna 

No sys tema t i c  survey o f  e x i s t i n g  fauna was c a r r i e d  o u t  i n  the 
area,  b u t  casual  obse rva t i ons  and i n f o r m a t i o n  o b t a i n e d  from 
p rev ious  surveys p rov ides  a good account o f  fauna. 

Numerous mammals have been i d e n t i f i e d  which a r e  l i k e l y  t o  be 
found i n  t h e  Jamberoo V a l l e y ,  i n c l u d i n g  t h e  p l a t y p u s ,  spiny 
a n t e a t e r ,  t i g e r  c a t ,  long nosed band icoo t ,  r i n g  t a i l  possum, 
sugar g l i d e r ,  b r u s h t a i l  possum, swamp w a l l a b y ,  b a t s ,  rats, 
r a b b i t s ,  foxes  and f e r a l  c a t s ,  most o f  which have been observed 
by l o c a l  fa rmers  o r  d u r i n g  f i e l d  investigation. 

B i r d  l i f e  i n  t h e  V a l l e y  i s  ex tens i ve  w i t h  a lmos t  100 different 
spec ies  be ing  i d e n t i f i e d  by t h e  I l l a w a r r a  B i r d  Observers Club at 
"Glengowr ie"  i n  June 1990. This inc luded  a n e s t i n g  p a i r  o f  white 
b e l l i e d  sea eagles Ha l iaee tus  leucogas te r  seen i n  t h e  f o r e s t  on 
t h e  Mandl p r o p e r t y ,  ospreys Pandion h a l i a e t u s  i n  "Tabbagong" and 
Brown Falcons Fa lco b e r i g o r a  no r th  o f  t h e  "G lengowr ie "  homestead. 
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Other  fauna such as r e p t i l e s  and amphibians i n c l u d i n g  snakes, 
s k i n k s ,  w a t e r  dragons, b lue tongue l i z a r d s  and f r o g s  a re  also 
abundant i n  t h e  area. 

The Minnamurra R i v e r  a l s o  supports p o p u l a t i o n s  o f  numerous fish 
spec ies ,  i n c l u d i n g  A u s t r a l i a n  bass, e s t u a r y  perch and grayling 
J u v e n i l e  f i s h  i n c l u d i n g  b l a c k f i s h ,  A u s t r a l i a n  snapper, yellowfin, 
bream, f l a t h e a d  and s i l v e r  b iddy  a r e  a l s o  found i n  t h e  r i v e r ,  all 
o f  which a r e  o f  commercial importance. W i t h i n  t h e  mangroves the 
Sydney r o c k  o y s t e r  can a l s o  be found. 

A f u l l  spec ies  l i s t  o f  fauna i s  p rov ided  i n  Appendix E. 

5 . 6  Land Use and Property 

General 

The s t u d y  area through which t h e  proposed road c o r r i d o r  would 
pass i s  d i v e r s e  i n  land use as shown on F i g u r e  10. 

The land i n  immediate p r o x i m i t y  o f  t h e  proposed c o r r i d o r  i s  used 
p r i m a r i l y  f o r  g raz ing  o f  d a i r y  c a t t l e ,  except  f o r  t h e  southern 
end which i s  developed f o r  quar ry  o p e r a t i o n s  and a concrete 
p l a n t ,  and as a b u f f e r  zone f o r  t he  "Gainsborough" residential 
e s t a t e .  A d e t a i l e d  d e s c r i p t i o n  o f  ma jo r  land use a c t i v i t y  is 
p rov i ded  below. 

E x i s t i n g  Urban Development 

Urban development i s  almost e n t i r e l y  c o n f i n e d  t o  t h e  eas t  o f  the 
proposed c o r r i d o r ,  and comprises t h e  suburbs o f  Minnamurra, Kiama 
Downs and Gainsborough. Gainsborough c u r r e n t l y  accommodates 
a p p r o x i m a t e l y  1,800 people w i t h  a second s tage expansion t o  the 
west  now under c o n s t r u c t i o n  which w i l l  i n v o l v e  development o f  an 
a d d i t i o n a l  110 homes. This new development area and t h e  southern 
p a r t  o f  Gainsborough i s  t h e  o n l y  r e s i d e n t i a l  area i n  close 
p r o x i m i t y  t o  t h e  proposed Bypass, a l t hough  Kiama Counci l  could 
proceed w i t h  a r e s i d e n t i a l  development on a r e c e n t l y  acquired 
p r o p e r t y  t o  t h e  west o f  t h e  cemetery a t  t h e  southern  end o f  the 
s t u d y  area. 

R e c r e a t i o n a l  A c t i v i t i e s  

The seas ide  l o c a t i o n ,  scen ic  c h a r a c t e r  and r e l a t i v e l y  close 
p r o x i m i t y  t o  Wollongong and Sydney M e t r o p o l i t a n  areas,  means 
Kiama i s  a p o p u l a r  t o u r i s t  d e s t i n a t i o n .  Ma jor  tourist 
c o n c e n t r a t i o n s  occur  d u r i n g  the  Eas te r  and October long weekends 
and o v e r  t h e  Chr istmas school h o l i d a y  p e r i o d .  Water and land 
based r e c r e a t i o n a l  a c t i v i t i e s  are i m p o r t a n t  and i n c l u d e  t h e  use 
o f  t h e  beaches, t h e  Minnamurra R i v e r  and t h e  i n l a n d  r u r a l  areas 
o f  t h e  Jamberoo Valley. 

The Minnamurra R i v e r  e s t u a r y  o f f e r s  numerous recreational 
o p p o r t u n i t i e s  i n c l u d i n g  s i g h t s e e i n g ,  p a i n t i n g ,  bird—watching, 
f i s h i n g  and boating. 
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A t  p r e s e n t ,  r e l a t i v e l y  l i t t l e  o p p o r t u n i t y  i s  p rov ided  for 
m o t o r i s t s  t o  access t h e  Minnamurra R i v e r  due t o  t h e  winding 
n a t u r e  and narrowness o f  t h e  Highway. Access i s  generally 
l i m i t e d  o n l y  t o  an o l d  boat ramp ad jacen t  t o  a p u b l i c  oyster 
lease,  v i a  a g rave l  dr iveway near t h e  Minnamurra B r i dge ,  and a 
t r a c k  o f f  The V i l l a g e  t o  a boat  ramp on t h e  eas te rn  s i d e  o f  the 
B r i d g e .  There are  f i v e  o the r  p o s s i b l e  s t opp ing  areas however, 
t hese  a r e  g e n e r a l l y  ve r y  narrow, p r o v i d i n g  room f o r  o n l y  a few 
v e h i c l e s  and a re  p o o r l y  s i t u a t e d  i n  terms o f  s t opp ing  sight 
d i s t a n c e s  and speed o f  t r a f f i c  on t h e  Highway. 

The Kiama G o l f  Course i s  ad jacen t  t o  t h e  Highway and o p p o s i t e  the 
Minnamurra R i v e r  w i t h  v e h i c u l a r  access f rom t h e  Pr inces  Highway 
v i a  Federa l  S t r e e t  and a lso  f rom Oxley Avenue. The course is 
v e r y  w e l l  pa t r on i sed  year  round by members and visitors. 

P u b l i c  reserves  a long the  Highway i n c l u d e  I l u k a  Reserve and 
Nor th  Kiama Park.  These reserves a r e  g e n e r a l l y  undeveloped. 

The o t h e r  major  r e c r e a t i o n a l  f e a t u r e  ad j acen t  t o  t h e  existing 
Highway i s  Bombo Beach. The beach has poor  a c c e s s i b i l i t y  from 
t h e  Highway being served by a g rave l  t r a c k  o p p o s i t e  Hutchinson 
S t r e e t  pass ing under t h e  South Coast r a i l w a y  l i n e .  A g r a v e l  car 
park  and t o i l e t  b lock  have a l s o  been e s t a b l i s h e d  f o r  beach 
visitors. 

A shared c y c l i s t / p e d e s t r i a n  path i s  p r e s e n t l y  under construction 
by Kiama Counci l  between t h e  r a i l w a y  l i n e  and t h e  Pr inces  Highway 
a long Bombo Beach t o  p rov ide  access between North Kiama and 
Kiama. 

S p e c i f i c  a t t r a c t i o n s  i n  the  r u r a l  areas a r e  g e n e r a l l y  located 
much f u r t h e r  t o  t h e  west and i n c l u d e  Jamberoo V i l l a g e ,  Minnamurra 
F a l l s  Reserve, Jamberoo Grass Ski  Park and W i l d  Count ry  Park. 
Scenic  d r i v e s  th roughout  t h e  Jamberoo V a l l e y  a re  a l s o  a popular 
activity. 

Rura l  A c t i v i t i e s  

The Department o f  A g r i c u l t u r e ,  which c l a s s i f i e s  land on a state 
wide b a s i s ,  has i d e n t i f i e d  t h e  m a j o r i t y  o f  t h e  land th rough  which 
t h e  c o r r i d o r  would pass as be ing A g r i c u l t u r a l  S u i t a b i l i t y  Class 
3.  Th i s  i s  g e n e r a l l y  s u i t a b l e  f o r  g r a z i n g ,  a l t hough  with 
improvements, cou ld  be used f o r  occas iona l  cash c ropp ing  or 
f a r m i n g  crops. 

As i d e n t i f i e d  i n  F igu re  10, t he  c o r r i d o r  passes th rough  an area 
dominated by commercial d a i r y i n g  and g r a z i n g .  The l a r g e  farms in 
t h e  area o f t e n  have two t o  t h r e e  non— a d j o i n i n g  holdings 
compr i s i ng  a main fa rm area,  a swamp l o t  (used d u r i n g  t imes  of 
d r o u g h t )  and a d r y  l o t  (used d u r i n g  t imes  o f  f l o o d ) .  On average, 
fa rm s i z e s  a re  i n  t h e  o rde r  o f  130 h e c t a r e s ,  compr i s i ng  t h e  main 
fa rm o f  96 hec ta res ,  d r y  run o f  30 hec ta res  and a swamp l o t  o f  3 
h e c t a r e s .  The farm and swamp a re  a l s o  used f o r  ag i s tmen t  by 
o t h e r  farmers. 
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The v a l u e  o f  d a i r y  i n d u s t r y  i n  the Jamberoo V a l l e y  was estimated 
t o  be about  $4 .4  m i l l i o n  (1985 d o l l a r s ) .  Th i s  rep resen ts  about 
40% o f  t h e  t o t a l  va lue  o f  a g r i c u l t u r a l  p r o d u c t i o n  f rom the 
M u n i c i p a l i t y  o f  Kiama and She l lharbour  (DEP, 1985). 

H i s t o r i c a l l y ,  t h e  d a i r y  i n d u s t r y  has c o n t r a c t e d  considerably, 
g e n e r a l l y  due t o  t h e  f a l l  i n  m i l k  consumption, r i s i n g  prices 
o f  f a rm  i n p u t s ,  f a l l  i n  expor t  o f  manufactured d a i r y  products  and 
t h e  i m p o r t i n g  o f  cheeses (DEP, 1985). As a consequence, the 
i n d u s t r y  i s  now l a r g e l y  o r i en ted  t o  supp l y i ng  t h e  domestic 
market. 

The o u t l o o k  f o r  t h e  d a i r y  i n d u s t r y  i s  f o r  f u r t h e r  contraction, 
however, t h i s  w i l l  depend h e a v i l y  on t h e  n a t u r e  o f  Na t i ona l  and 
S t a t e  m i l k  marke t i ng  arrangements, as w e l l  as t h e  international 
d a i r y  p r o d u c t  p r i c e s  (DEP, 1985). There a re  however, indications 
t h a t  t h e  o u t l o o k  f o r  d a i r y  farmers i n  t h e  Jamberoo V a l l e y  should 
n o t  change s i g n i f i c a n t l y  should t h e  c u r r e n t  s t a t e  marketing 
arrangements continue. 

There i s  genera l  scep t i c i sm amongst fa rmers  t h a t  o t h e r  forms of 
a g r i c u l t u r e  c o u l d  be p r a c t i c a l  o r  economica l l y  v i a b l e  i n  Jamberoo 
V a l l e y ,  sugges t i ng  t h a t  t he  p a t t e r n  o f  d a i r y  f a rm ing  i n  the 
V a l l e y  i s  l i k e l y  t o  o n l y  be a f f e c t e d  by changes i n  t h e  State 
and N a t i o n a l  m i l k  production. 

The DEP (1985)  recognises t h a t  p lann ing  c o n t r o l s  t o  'save the 
l o c a l  d a i r y  i n d u s t r y  by focus ing  on s p e c i f i c  a g r i c u l t u r a l  uses 
would n o t  be a s u i t a b l e  o b j e c t i v e ,  r a t h e r  t h a t  agriculturally 
p r o d u c t i v e  land be p ro tec ted  from f r a g m e n t a t i o n  o r  sterilisation. 
There i s  a growing demand f o r  r u r a l  r e s i d e n t i a l  a l l o t m e n t s  which 
has r e s u l t e d  i n  an increase i n  the  land v a l u e  o f  prime 
a g r i c u l t u r a l  a reas ,  which i n  t u r n ,  p laces  g r e a t e r  operational 
c o s t  p r e s s u r e  on e x i s t i n g  farmers. 

Th is  i s  e v i d e n t  i n  t h e  proposed Dunmore Lakes Park,  t h e  operation 
o f  "Twin F i g s "  hydroponic farm, t h e  smal l  proposed s u b d i v i s i o n  on 
t h e  wes te rn  edge o f  t h e  "R iversda le "  p r o p e r t y  and t h e  proposed 
s u b d i v i s i o n  o f  p a r t  o f  t h e  "Dunmore House" property. 

The r u r a l  land use p a t t e r n  t h e r e f o r e  i s  one o f  dairying 
c o n t r a c t i n g  w i t h  t h e  res idue  used f o r  o t h e r  a c t i v i t i e s  such as 
r u r a l  s u b d i v i s i o n s  and hobby farms. Desp i te  t h e  d e c l i n e ,  the 
genera l  a rea  i s  s t i l l  recognised as hav ing pr ime c rop  and pasture 
land (see be low)  and p r imary  p roduc t ion  i s  l i k e l y  t o  con t i nue  as 
a p rominen t  a c t i v i t y  i n  t h e  area. 

Rural  P r o p e r t i e s  

A d e s c r i p t i o n  o f  e x i s t i n g  land use w i t h i n  each r u r a l  property 
d i r e c t l y  a f f e c t e d  by, o r  ad jacent  t o  t h e  proposed c o r r i d o r ,  is 
p rov ided  be low.  The p r o p e r t y  boundar ies a r e  i d e n t i f i e d  on 
F igu res  4A, 46 and 4C w i t h  t he  p a t t e r n  o f  land use and zoning 
p resented  on F i g u r e  10. 
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o P rope r t y  1 - Kiama Munic ipa l  Council 

Th i s  p a r c e l  o f  land conta ined between t h e  r a i l w a y  l i n e  and the 
e x i s t i n g  Pr inces  Highway, i s  t h i c k l y  vege ta ted  w i t h  casuarinas, 
b u t  t h e r e  a re  l a rge  patches o f  d i s t u r b a n c e  due t o  clearing, 
dumping o f  r e f u s e  and weed i n f e s t a t i o n .  I n  t h e  p a s t ,  the 
area has been logged w i t h  t he  t i m b e r  used i n  b a k e r ' s  ovens 
(D Creagan, pers comm). The parce l  i s  zoned f o r  environmental 
p r o t e c t i o n  (we t l ands ) ,  however, i s  no t  c o n t a i n e d  w i t h i n  t h e  SEPP 
14 classification. 

o P r o p e r t y  2 - Dunmore Lakes Park P t y  Ltd 

Th is  p r o p e r t y  was f o r m e r l y  run as a d a i r y  f a r m  ' A l l a w a h ' .  I t  is 
now owned by Dunmore Lakes Park Pty  L td  who propose t o  develop 
t h e  s i t e  as a r u r a l  r e s i d e n t i a l  area and t o u r i s t  park. 

Rezoning o f  t h e  p r o p e r t y  was completed s e v e r a l  years  ago and this 
now a l l o w s  f o r  r u r a l  r e s i d e n t i a l  use and t o  ex tend  t h e  area 
a v a i l a b l e  f o r  t o u r i s t  and r e c r e a t i o n  f a c i l i t i e s  around t h e  lake. 
The p roposa l ,  which was the s u b j e c t  o f  a development application 
b e f o r e  She l l ha rbou r  Counci l  a t  t h e  t ime  o f  p r e p a r i n g  this 
Statement ,  comprises t h e  f o l l o w i n g  components: 

- 50 r u r a l  r e s i d e n t i a l  allotments 

- cab le  s k i  facility 

- t a v e r n  and restaurant 
- conference centre 
- 40 u n i t  motel 

- r e c r e a t i o n  centre 
- 50 cabins 
- BBO and p i c n i c  facilities. 

There i s  a s h o r t  term proposal t o  excavate  sand f rom t h e  existing 
lakes t o  c r e a t e  two much l a r g e r  wa te r  bod ies  f o r  c a b l e  s k i i n g  and 
p r o v i d i n g  f i l l  f o r  t he  development. 

o P r o p e r t y  3 - "Dunmore House" (McCormick) 

The Dunmore House p r o p e r t y  comprises a n o r t h e r n  elevated 
p r e c i n c t  which inc ludes  an impress ive o l d  r e s i d e n c e  o f  historic 
impor tance,  and t o  t he  south,  a l a r g e r  expanse o f  open paddocks 
and we t land  i n  t h e  lower Minnamurra f l o o d  p l a i n .  I n  r e c e n t  years 
t h e  p r o p e r t y  has been improved as a r u r a l  r e t r e a t  and a l s o  as a 
h igh  s tandard  eques t r i an  centre. 

An a p p l i c a t i o n  was r e c e n t l y  lodged w i t h  S h e l l h a r b o u r  Municipal 
Counc i l  f o r  amendment o f  env i ronmenta l  p l a n n i n g  c o n t r o l s  to 
p e r m i t  s u b d i v i s i o n  o f  t he  south f a c i n g  h i l l s l o p e  area f o r  rural 
r e s i d e n t i a l  use and f o r  development o f  v i s i t o r  accommodation in 
t h e  e q u e s t r i a n  c e n t r e  bunk house. 
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o P rope r t y  4 — Unnamed Proper ty  (Mandl) 

Th is  p r o p e r t y  i s  unimproved except f o r  p e r i m e t e r  f e n c i n g  and is 
used f o r  g raz i ng  o f  goats .  Access i s  o f f  Swamp Road v i a  a right 
o f  way th rough t h e  Dunmore Lakes Park p r o p e r t y .  Most o f  the 
p r o p e r t y  i s  s u b j e c t  t o  p e r i o d i c  i nunda t i on .  The south facing 
h i l l s l o p e  a t  t h e  nor the rn  end i s  t h e  o n l y  area w i t h  p o t e n t i a l  for 
s u b s t a n t i v e  improvement o r  development f o r  a s i n g l e  dwelling. 

A l a r g e  p r o p o r t i o n  o f  t he  p rope r t y  (ove r  two—th i rds)  i s  zoned for 
env i ronmenta l  p r o t e c t i o n  — wet lands,  p a r t i c u l a r l y  t h e  southern 
and eas te rn  sections. 

o P r o p e r t y  5 — "Glengowrie" (Dean) 

Th is  p r o p e r t y  i s  p r e s e n t l y  used f o r  ag is tment  o f  d a i r y  cattle. 
The p r o p e r t y  has a la rge  water  body a t  t h e  eas te rn  boundary which 
i s  t h e  r e s u l t  o f  i l l e g a l  e x t r a c t i o n  o f  sand resources i n  the 
e a r l y  1970 's .  Th is  water  body, which has t h e  appearance o f  a 
l a r g e  fa rm dam, i s  no t  g e n e r a l l y  used except  f o r  occasional 
i r r i g a t i o n  d u r i n g  t imes o f  drought. 

o P r o p e r t y  6 — "Tongarra" ( c u r r e n t l y  being sold) 

"Tongarra"  i s  c u r r e n t l y  used f o r  r u r a l  r e s i d e n t i a l  purposes, but 
a l s o  f o r  l i m i t e d  agis tment  o f  d a i r y  c a t t l e  and t u r f  f a r m i n g .  The 
owner i n i t i a l l y  acqu i red the  p r o p e r t y  p a r t l y  because o f  a claimed 
p o t e n t i a l  f o r  ha r ves t i ng  crabs along t h e  p r o p e r t y ' s  f r o n t a g e  to 
t h e  Minnamurra R i v e r .  The p r o p e r t y  has a bore wa te r  supp ly  on 
t h e  western  s i d e  o f  Swamp Road ad jacen t  t o  t h e  d r i veway t o  the 
"Myree H i l l "  p r o p e r t y .  This prov ides t h e  o n l y  supp l y  o f  fresh 
wa te r  t o  t h e  p r o p e r t y .  At t h e  t ime o f  p repa r i ng  t h i s  Statement, 
t r a n s f e r  o f  t h e  p r o p e r t y  t o  a new owner was proceeding. 

o P r o p e r t y  7 — "Myree H i l l "  (McGlinchey) 

Th is  i s  a l a r g e  d a i r y  farm which i s  b a s i c a l l y  dumbbell shaped, 
nar rowing  c o n s i d e r a b l y  near the  Minnamurra R i v e r  and broadening 
ou t  c o n s i d e r a b l y  t o  the  eas t  over t h e  Terragong Swamp, and t o  the 
north—west over  t h e  e leva ted  main farm a rea .  Access between the 
two broad s e c t i o n s  o f  t he  p r o p e r t y  i s  a v a i l a b l e  v i a  a t r a c k  which 
i s  a c c e s s i b l e  o f f  Swamp Road, and which i s  r e g u l a r l y  used for 
movement o f  c a t t l e  between t h e  l a r g e r  pas tu re  areas. 

o P r o p e r t y  8 — "R ive rsda le "  (Honey/Honey) 

Th is  p r o p e r t y  i s  another  major  d a i r y  fa rm and i nc l udes  a section 
known as 'Nobles I s l a n d '  (an i s l a n d  formed by d ra inage  ditches 
and oxbows o f  t h e  Minnamurra R i v e r ) .  G e n e r a l l y  t h e  western 
p o r t i o n  o f  t h e  i s l a n d  i s  good pas ture  w i t h  t h e  eas te rn  section 
be ing less  s u i t a b l e  because o f  t he  h e a v i e r  v e g e t a t i o n  (i.e. 
reeds,  sedges, casuar inas ,  etc). 

A p a r c e l  o f  t h e  p r o p e r t y  on the  western boundary ad j acen t  to 
Gainsborough has been zoned f o r  r e s i d e n t i a l  use f o r  several 
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years .  A development a p p l i c a t i o n  f o r  a 25 l o t  s u b d i v i s i o n  has 
been lodged w i t h  Kiama Counc i l ,  bu t  has been d e f e r r e d  by the 
proponent pending t h e  outcome o f  t h i s  proposal. 

o P rope r t y  9 - "Tabbagong" (Trustees o f  Parbury  Estate) 

Th is  p r o p e r t y  extends i n  a wide band f rom R i v e r s d a l e  Road to 
Gainsborough across t h e  t o p  o f  t he  h i ghes t  r i d g e  i n  t h e  North 
Kiama a rea .  I t  once he ld  an impressive manor sur rounded by 
n a t i v e  and e x o t i c  gardens, p a r t  o f  t he  l a t t e r  s t i l l  being 
e v i d e n t .  Three l e s s e r  standard co t tages remain and a r e  occupied 
by t h e  p r o p e r t y  manager and o the r  t e n a n t s .  A l a r g e  p o r t i o n  of 
t h e  land i s  covered by a remnant f o r e s t  s tand ,  w h i l e  t h e  cleared 
p o r t i o n s  g e n e r a l l y  between the  f o r e s t  and R i v e r s d a l e  Road, are 
used f o r  beef  g r a z i n g  purposes. 

An eas te rn  arm o f  t h i s  p r o p e r t y  g e n e r a l l y  forms a b u f f e r  zone 
between t h e  q u a r r y  ope ra t i ons  and Gainsborough r e s i d e n t i a l  area. 
Th is  b u f f e r  zone i s  vacant apa r t  f rom occas iona l  g r a z i n g  by 
horses.  The n o r t h e r n  edge i s  g e n e r a l l y  w e l l  m a i n t a i n e d  and a 
s e c t i o n  f r o n t i n g  p r o p e r t i e s  w i t h  l i n e  o f  s i g h t  v iews t o  the 
q u a r r i e s  has been landscaped by Boral. 

o P rope r t y  10 - Bombo Quarry (Boral) 

Bora l  Resources P t y  L t d  own a la rge  p o r t i o n  o f  q u a r r y  land at 
Bombo which c o n t a i n s  s i g n i f i c a n t  resources o f  h i g h  q u a l i t y  blue 
me ta l .  Bora l  i s  p r e s e n t l y  ope ra t i ng  on t h e  south  and e a s t  faces 
o f  i t s  q u a r r y .  Operat ions t o  the  no r th  a r e  somewhat more 
r e s t r i c t i v e  because o f  t he  p r o x i m i t y  o f  t h e  residential 
development and t h e  requi rement  f o r  b u f f e r  zones. 
Represen ta t i ves  f rom Bora l  have i n d i c a t e d  t h a t  o p e r a t i o n s  are 
planned t o  c o n t i n u e  i n  t h i s  quar ry  f o r  a t  l e a s t  a n o t h e r  20 years. 

o P rope r t y  11 - Bombo Quarry (S ta te  R a i l  Authority) 

The SRA have e x t e n s i v e  qua r r y  opera t ions  a t  Bombo. The SRA are 
a l s o  work ing  on t h e  southern and eastern  faces  o f  t h e i r  quarry, 
w i t h  ope ra t i ons  expected t o  con t inue  f o r  a n o t h e r  25 years. 
S i m i l a r  t o  B o r a l ,  f u r t h e r  qua r r y ing  o p e r a t i o n s  t o  t h e  n o r t h  is 
somewhat r e s t r i c t e d  because o f  t he  p r o x i m i t y  o f  residential 
development and t h e  need t o  preserve the  b u f f e r  zone. 

o P r o p e r t y  12 - Old Quarry (RTA) 

Th is  smal l  d i s -used  q u a r r y  was purchased by t h e  RTA s e v e r a l  years 
ago s p e c i f i c a l l y  f o r  f u t u r e  road widening purposes .  Recent 
adv ice  f rom Kiama Mun ic ipa l  Counci l  i n d i c a t e s  t h e  s i t e  had 
p r e v i o u s l y  been used as a t i m b e r  m i l l  which i n c l u d e d  a wood 
t r e a t m e n t  process (Town Planner ,  pers comm). S p e c i f i c  d e t a i l s  on 
t h e  exac t  na tu re  o f  t h e  ope ra t i on  were n o t  a v a i l a b l e  f r om Council 
a t  t h e  t ime  o f  p r e p a r i n g  t h i s  Statement. 
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o P rope r t y  13 — Concrete P lan t  (C lea ry  Brothers) 

Th is  p a r c e l  o f  land a t  t he  eastern end o f  t h e  Bombo q u a r r y  area 
on t h e  c o r n e r  o f  Panama and Hutchinson S t r e e t s ,  i s  operated by 
C lea ry  B ro the rs  as a ba tch ing  p l a n t  and compound/workshop 
f a c i l i t y .  There i s  a l s o  a small co t t age  a t  t h e  c o r n e r  o f  Panama 
Street. 

A road w iden ing  r e s e r v a t i o n  covers a l a r g e  p a r t  o f  t h e  western 
s i d e  o f  t h e  p r o p e r t y .  This was e s t a b l i s h e d  by t h e  then 
Department o f  Main Roads i n i t i a l l y  t o  accommodate t h e  1986 
proposa l  t o  upgrade the  Highway. 

o P r o p e r t y  14 — North Kiama Park (Kiama Council) 

Th is  i s  a vacant  area o f  land on t h e  r i d g e  area between the 
Highway and Hutchinson S t r e e t ,  and i s  no t  improved for 
r e c r e a t i o n a l  use, d e s p i t e  t he  name. Counci l  o f f i c e r s  have 
i n d i c a t e d  t h a t  t h e r e  are no proposals f o r  development or 
improvement o f  t h e  park. 

• P r o p e r t y  15 — Kiama Cemetery (Kiama Council) 

The cemetery,  which i s  located on t h e  western s i d e  o f  t h e  Highway 
between North Kiama Park and Spring Creek, has been long 
e s t a b l i s h e d  and i s  s t i l l  used f o r  b u r i a l s .  Access t o  the 
cemetery i s  d i r e c t l y  o f f  t he  Highway. 

Fu tu re  Land Use 

Fu tu re  land use proposals  o f  p a r t i c u l a r  re levance  t o  t h e  study 
area a r e  e v i d e n t  i n  severa l  forms, i n c l u d i n g  s t a t u t o r y  and 
s t r a t e g i c  p l a n s ,  p o l i c i e s  and a l s o  c u r r e n t  re—zoning and 
development a p p l i c a t i o n s .  The major p roposa ls  i n c l u d e  Dunmore 
Lakes Park,  Kiama C o u n c i l ' s  approved r e s i d e n t i a l  subdivision 
no r t h  o f  Spr ing  Creek and a l so  the  proposed West Kiama Release 
Area.  Other  planned land use changes i n c l u d e  ex tens ion  o f  the 
Bora l  q u a r r y ,  a smal l  ex tens ion  o f  t h e  Parbury  E s t a t e  subdivision 
a t  Gainsborough on t h e  "R ive rsda le "  p r o p e r t y ,  and a proposed 
rezon ing  o f  t h e  "Dunmore House" p r o p e r t y .  These s i t e s  a re  shown 
on F i g u r e  11. 

Those areas which are  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  a f f e c t e d  by 
t h e  proposed c o r r i d o r  ( i . e .  Dunmore Lakes Park,  Gainsborough 
E s t a t e )  have been discussed i n  t h e i r  r e l e v a n t  s e c t i o n  above. 

5 . 7  Planning Controls 

The s t u d y  area i s  covered by numerous env i ronmenta l  planning 
c o n t r o l s  which a r e  o f  re levance t o  t h e  p r o p o s a l .  These include 
v a r i o u s  s t a t e ,  r e g i o n a l  and l oca l  ins t ruments  which are 
i d e n t i f i e d  below. 



49. 

S t a t e  P o l i c i e s  

The S t a t e  Environmental  Planning P o l i c y  (SEPP) o f  particular 
r e l evance  t o  t h i s  proposal  i s  SEPP No 14 - Coasta l  Wetlands which 
was gaze t ted  i n  December 1986 w i t h  t h e  aim o f  p r e s e r v i n g  and 
p r o t e c t i n g  c o a s t a l  wet lands.  The p o l i c y  a p p l i e s  t o  any 
development t h a t  has t h e  p o t e n t i a l  t o  damage o r  d e s t r o y  wetlands. 
Developments such as road c o n s t r u c t i o n  a re  des igna ted  w i t h i n  the 
meaning o f  t h e  Environmental  P lanning & Assessment A c t  and are 
o n l y  p e r m i t t e d  p rov ided cons ide ra t i on  has been g i ven  t o  other 
f e a s i b l e  a l t e r n a t i v e s ,  t h e  envi ronmenta l  consequences o f  the 
p roposa l  and e f f e c t i v e n e s s  o f  in tended sa feguards .  Additional 
works t o  p reserve  o r  enhance sur round ing we t land  must a l s o  be 
taken  i n t o  c o n s i d e r a t i o n ,  as should t h e  c o n s i s t e n c y  o f  the 
p roposa l  w i t h  respec t  t o  t h e  Na t iona l  Conserva t ion  Strategy. 

Because t h e  proposal  t r ave rses  a s e c t i o n  o f  SEPP No 14 Wetland in 
bo th  She l l ha rbou r  and Kiama M u n i c i p a l i t i e s ,  t h e  consent  o f  both 
t hose  l o c a l  Counc i ls  and concurrence o f  t h e  D i r e c t o r  o f  Planning 
i s  required. 

SEPP No 14 wet lands are de f ined  by a s e r i e s  o f  maps produced and 
p e r i o d i c a l l y  updated by the Department o f  P lann ing .  D e t a i l s  on 
t h e  l o c a t i o n  and f ea tu res  o f  SEPP No 14 wet lands  i n  t h e  study 
area i s  p rov ided  i n  Sect ion  5.5. 

I t  i s  noted t h a t  SEPP No 19 (Urban Bushland) and No 26 (Littoral 
R a i n f o r e s t s )  do no t  app ly  i n  t h e  s tudy  area a f f e c t e d  by t h e  road 
corridor. 

Regional  Plans 

Two r e g i o n a l  env i ronmenta l  p lans (REP) a re  r e l e v a n t  t o  the 
proposed c o r r i d o r .  They a re  t h e  I l l a w a r r a  Regional  Environmental 
P lan No 1 (REP No 1) and t h e  I l l a w a r r a  Regional  Environmental 
Plan No 2 - Jamberoo V a l l e y  (REP No 2) 

o I l l a w a r r a  Regional Environmental  Plan No 1 

REP No 1 was developed i n  t he  e a r l y  1980's t o  p r o v i d e  a broad 
framework f o r  co -o rd i na ted  a c t i o n  between v a r i o u s  state 
government a u t h o r i t i e s .  The aims and o b j e c t i v e s  o f  t h e  Plan are 
t o  : 

- p l a c e  c e r t a i n  requirements on developments 

- p r o v i d e  guidance t o  l o c a l  c o u n c i l s  i n  p r e p a r i n g  local 
env i ronmenta l  p lans and d e t a i l i n g  development applications 

- d e f i n i n g  t h e  e x t e n t  o f  i n t e r e s t  o f  t h e  Department of 
Planning 

- i d e n t i f y  t h e  Department o f  P l a n n i n g ' s  a t t i t u d e  and position 
on a wide range o f  env i ronmenta l ,  s o c i a l  and economic 
issues. 
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Ma jo r  elements i d e n t i f i e d  i n  REP No 1 i n c l u d e  : 

land o f  pr ime crop and pas tu re  potential 
land suppor t i ng  r a i n f o r e s t  vegetation 
impo r tan t  w i l d l i f e  corridors 
land c o n t a i n i n g  e x t r a c t i v e  materials 
land c o n t a i n i n g  coal  resources 
land p o t e n t i a l l y  s u i t a b l e  f o r  urban use 

- committed i n d u s t r i a l  land 
land w i t h  landscape o r  env i ronmenta l  a t t r i b u t e s ,  including 
i tems o f  environmental  h e r i t a g e  such as Peterborough 
Schoo l ,  "Dunmore House" and d r y  s tone walls 

- a s e r v i c e  c o r r i d o r  through t h e  Jamberoo Valley 

- escarpment areas. 

Three elements were used i n  t he  i n i t i a l  s e l e c t i o n  o f  the 
p r e f e r r e d  c o r r i d o r  i n  t he  Route S e l e c t i o n  Study, land o f  prime 
c rop  and pas tu re  p o t e n t i a l ,  land c o n t a i n i n g  e x t r a c t i v e  resources 
and land w i t h  landscape o r  env i ronmenta l  a t t r i b u t e s  ( r e f e r  Figure 
12 ) .  No o t h e r  elements i d e n t i f i e d  i n  t h e  REP were i n  close 
p r o x i m i t y  o f  t h e  proposed corridor. 

o I l l a w a r r a  Regional Environmental Plan No 2 — Jamberoo Valley 

With r e s p e c t  t o  REP No 2, the  NSW Government recognises the 
Jamberoo V a l l e y  as r u r a l  area o f  h igh  scen ic  q u a l i t y  and 
landscape importance.  The REP was prepared because existing 
p lans  f o r  t h e  V a l l e y  were a l l o w i n g  development t o  t h r e a t e n  its 
un ique scenery  and r u r a l  a c t i v i t y .  Of p a r t i c u l a r  concern was the 
need t o  conserve land o f  prime crop and pas tu re  p o t e n t i a l  and to 
p r o t e c t  i t  f rom fragmentation. 

The boundary o f  t he  Jamberoo V a l l e y  as de f i ned  i n  REP No 2 is 
shown on F i gu re  10. Roadways o r  ex tens ions  t o  e x i s t i n g  roads are 
no t  p r o h i b i t e d  by t he  REP, however must be considered i n  terms of 
t h e i r  impact  on the  Jamberoo Valley. 

Local  Plans 

The s t u d y  area f a l l s  w i t h i n  t h e  l o c a l  government areas o f  Kiama 
and S h e l l h a r b o u r  w i t h  t he  Minnamurra R i v e r  se rv i ng  as a common 
boundary.  Present  land use and development c o n t r o l s  are 
e s t a b l i s h e d  p r i m a r i l y  by Kiama Local Environmental  Plan (LEP) No 
5 and S h e l l h a r b o u r  LEP No 16 (as amended). Zoning under these 
i n s t r u m e n t s ,  which i s  shown i n  F igu re  10, i s  g e n e r a l l y  consistent 
w i t h  t h e  p a t t e r n  o f  land use discussed above. The main exception 
i s  t h e  zon ing  o f  t he  wet lands area around Terragong Swamp which 
i s  g e n e r a l l y  more ex tens ive  than t h a t  p r o t e c t e d  under SEPP 14. 
In  a d d i t i o n ,  fa rming  a c t i v i t i e s  i n t r u d e  s i g n i f i c a n t l y  i n t o  this 
zone, p a r t i c u l a r l y  on the  "Myree H i l l " ,  "Glengowrie"  and 
"Tongar ra"  p r o p e r t i e s .  The SEPP No 14 boundary more accurately 
d e l i n e a t e s  t h e  a c t u a l  e x t e n t  o f  wet lands i n  t h i s  area. 

Tab le  5 . 2  below summarises the  e x i s t i n g  zoning i n  proximity 
o f  t h e  proposed Bypass, as w e l l  as t h e  zoning as i t  a f f e c t s  the 
i n d i v i d u a l  p r o p e r t i e s  along t h e  corridor. 



51. 

TABLE 5 .2  : EXISTING ZONING 

Zoning P r o p e r t y  Affected 
( R e f e r  S e c t i o n  5.6) 

She l l ha rbou r  — Local Environmental  Plans Nos 16 & 39 

1(a)  Rura l  A 2,4 
1(b)  Rural  B 3 
1 ( c )  Rural  C — Small Holdings 2 
7 (b )  Envi ronmental  P r o t e c t i o n  (Wetlands) 1,4,5,6 
7 (d )  Envi ronmental  P r o t e c t i o n  (Scenic) 2 

Kiama — Local  Envi ronmental  Plan No 5 

4 ( c )  L i g h t  Industrial 12 
4 (b )  E x t r a c t i v e  Industrial 10,11 
5 (a )  Spec ia l  Uses (Cemetery) 15 
6 (a )  E x i s t i n g  Recreation 14 
7 (b )  Rural  Envi ronmental  Protection 

( E s t u a r i n e  Wetlands) 7 
7 (d )  Rural  Envi ronmenta l  P r o t e c t i o n  (Scenic) 8,9 

Note: P r o p e r t i e s  1, 3, 14 and 15 no t  d i r e c t l y  a f f e c t e d  by proposal. 

P e r m i s s i b i l i t y  

The p e r m i s s i b i l i t y  o f  t he  proposal  i s  e s t a b l i s h e d  by the 
i n c l u s i o n  o f  roads i n  t he  land use t a b l e s  f o r  t h e  above zones as 
development which may be c a r r i e d  o u t ,  o r  by way o f  t h e  savings 
c lause  i n  t h e  Environmental  P lanning & Assessment Model 
P r o v i s i o n s ,  1980. The l a t t e r  c lause  i s  adopted i n  t h e  relevant 
env i ronmenta l  p l ann ing  ins t ruments  and i t  e f f e c t i v e l y  p e r m i t s  the 
c o n s t r u c t i o n  o f  new roads i n  zones where roads a r e  prohibited. 
These i n c l u d e  4 ( b )  E x t r a c t i v e  I n d u s t r i a l  and 7 ( b )  Rural 
Envi ronmenta l  P r o t e c t i o n  — Es tua r ine  Wetlands (Kiama) and 7(b) 
Envi ronmenta l  P r o t e c t i o n  — Wetlands ( S h e l l h a r b o u r ) .  However the 
Model P r o v i s i o n s  do n o t  a l t e r  t h e  p l a n n i n g  s t a t u s  o f  t h e  proposal 
where i t  t r a v e r s e s  SEPP No 14 Wetlands. That  i s ,  t h e  proposed 
Bypass i s  des ignated  development i n  such areas w i t h  t h e  local 
C o u n c i l / s  hav ing t h e  r o l e  o f  de te rm in ing  t h e  development 
application. 

A t  t h e  n o r t h e r n  and southern ends o f  t h e  proposed Bypass, the 
c o n s t r u c t i o n  would a c t u a l l y  i n v o l v e  road w i d e n i n g  r a t h e r  than  new 
road c o n s t r u c t i o n .  Th i s  work would be c o n t a i n e d  w i t h i n  existing 
a r t e r i a l  road reservations. 

5 . 8  Visual and Landscape Quality 

The genera l  area a f f e c t e d  by t h e  proposed c o r r i d o r  i s  p a r t  o f  the 
e x c e p t i o n a l  landscape o f  t h e  Jamberoo Valley. 
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As an i n d i c a t i o n  o f  i t s  importance t o  t h e  a r e a ' s  exceptional 
v i s u a l  landscape,  t h e  Nat iona l  T rus t  l i s t e d  t h e  Jamberoo Valley 
as a r u r a l  conse rva t i on  area.  The V a l l e y  was subsequently 
gaze t ted  i n  1987 under t he  I l l a w a r r a  Regional  Envi ronmenta l  Plan 
No 2 .  The e a s t e r n  boundary o f  the  Jamberoo V a l l e y  i s  shown on 
F igu re  10. 

The v i s i b l e  f o rm  o f  t h i s  landscape i s  a consequence o f  formation 
and e r o s i o n  o v e r  geo log ic  t ime i n  c o n j u n c t i o n  w i t h  cultural 
changes o v e r  t h e  pas t  150 years .  The v i s u a l  catchment f o r  the 
area a f f e c t e d  by t h e  proposal i s  between Dunmore i n  t h e  north, 
t h e  P r i n c e s  Highway i n  t h e  eas t  and Saddleback Lookout i n  the 
sou th .  The catchment narrows i n  t h e  west  and extends a long a 
narrow s t r i p  t o  t h e  Jamberoo township (RTA, 1990g). 

The s teep t a l l u s  s lopes and escarpment benches a r e  t h e  highest 
t o p o g r a p h i c  u n i t  (over  200 metres) and fo rm a backdrop t o  the 
a f f e c t e d  landscape.  The combinat ion o f  h igh  r e l i e f  and 
p r e c i p i t o u s  s lopes produces a spec tacu la r  e f f e c t  i n  the 
landscape. 

Three v e g e t a t i o n  types have been recognised as a f f e c t i n g  the 
genera l  v i s u a l  q u a l i t y  o f  t he  area (RTA, 1990g). These are: 

o c l e a r e d  r u r a l  vegetation 
o we t l and  vegetation 
o remnant f o r e s t  vegetation. 

Cleared r u r a l  v e g e t a t i o n  occupies a s i g n i f i c a n t  p r o p o r t i o n  o f  the 
landscape, and hence c o n s t i t u t e s  an impo r t an t  component i n  the 
v i s u a l  c h a r a c t e r .  I t  i s  g e n e r a l l y  c h a r a c t e r i s e d  by improved 
p a s t u r e s .  Remnant cabbage t r e e  palms and f i g  t r e e s  a r e  scattered 
across t h i s  u n i t .  The pockets o f  remnant v e g e t a t i o n  form 
s i g n i f i c a n t  v i s u a l  elements and c o n t r i b u t e  t o  t h e  overall 
landscape character. 

Wetland v e g e t a t i o n  occurs along t h e  Minnamurra R i v e r  and its 
f l o o d  p l a i n s  west  o f  t h e  Pr inces Highway a t  Minnamurra. This 
v e g e t a t i o n  v a r i e s  f rom a t a l l  f o r e s t  i n  c l o s e  p r o x i m i t y  t o  the 
R i v e r  t o  an open sa l tmarsh f u r t h e r  f rom t h e  channel. 

Remnant f o r e s t  v e g e t a t i o n  covers t h e  h i g h e r  areas o f  t h e  route 
between Gainsborough and R iversda le  Road. Th i s  t a l l  closed 
f o r e s t  pocke t  i s  a lmost  a cont inuous fo rm w i t h  t h e  mixed species 
p roduc ing  a canopy o f  va r ious  colours. 

When viewed f rom va r i ous  vantage p o i n t s ,  v e g e t a t i o n  i s  perceived 
as a mosaic o f  v a r y i n g  shades o f  green.  Bas ic  d i f f e r e n c e s  in 
s t r u c t u r e  such as t a l l  vege ta t ion  and low l y i n g  v e g e t a t i o n ,  are 
e v i d e n t .  The most impor tan t  v i s u a l  c o n s i d e r a t i o n s  a r e  height, 
d e n s i t y ,  c o l o u r  and t e x t u r e  o f  v e g e t a t i o n  on a broad scale. 

Land use i s  an o t h e r  impor tan t  f a c t o r  which a f f e c t s  t h e  visual 
and landscape q u a l i t y  o f  t h e  area,  w i t h  r u r a l  p r o p e r t i e s  o f  open 
paddocks and s c a t t e r e d  r u r a l  homesteads and b u i l d i n g s  being 
dominant .  R e s i d e n t i a l  land use occurs i n  v a r i o u s  l o c a t i o n s .  The 
township  o f  Jamberoo, located on t h e  western  edge o f  t h e  visual 
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catchment ,  i s  r e s i d e n t i a l .  The e n t i r e  e a s t e r n  edge (coastline) 
i s  developed f o r  r e s i d e n t i a l  land use, compr i s i ng  t h e  suburbs of 
Kiama, Minnamurra, Kiama Downs and Gainsborough. Most o f  these 
suburbs a r e  separated from the  r u r a l  land by l o c a l  b u t  prominent 
r i d g e  l i n e s  o r i e n t a t i n g  t h e i r  main views towards t h e  coast. 

The wet land  sur round ing  Minnamurra R i v e r  and t h e  escarpment in 
t h e  south—west have been zoned f o r  env i ronmenta l  p r o t e c t i o n  and 
c o n s t i t u t e  impor tan t  components o f  t h e  landscape.  Other  land 
uses i n c l u d e  q u a r r i e s  and i n d u s t r i a l  a reas ,  which have a major 
e f f e c t  on t h e  landscape. Quarry ing a l t e r s  t h e  landscape through 
removal o f  v e g e t a t i o n  and n a t u r a l  r e l i e f  such i s  e v i d e n t  at 
Bombo. W h i l s t  q u a r r i e s  g e n e r a l l y  have a n e g a t i v e  i n f l u e n c e  in 
landscape va lue  i n  t h e  environment o f  Kiama, t h e y  p r o v i d e  an 
h i s t o r i c a l  p e r s p e c t i v e  and serve t o  accent  t h e  o r i g i n s  of 
i n d u s t r y  i n  t h e  area. 

5 .9  Community Profile 

Popu la t i on  

The M u n i c i p a l i t y  o f  Kiama has, over  t h e  p a s t  20 years, 
exper ienced s i g n i f i c a n t  popu la t i on  i nc rease  w i t h  an average 
annual growth r a t e  o f  6.4% s ince  1966. Th is  exceeds t h e  average 
growth r a t e  f o r  t h e  I l l a w a r r a  reg ion  o f  2.25% f o r  t h e  same 
p e r i o d .  Table 5 .3  i l l u s t r a t e s  recen t  p o p u l a t i o n  growth i n  the 
area. 

TABLE 5 .3  : POPULATION CHANGE 1976-1989 

1976 1981 1986 1989 
Persons Persons Change Persons Change Persons Change 

Kiama 8,460 11,368 + 34% 13,443 + 18% 
Shellharbour 36,695 41,790 + 14% 44,203 + 6% 
NSW ('000) 4,777 5,235 + 10% 5,402 + 3% 

15,280 + 14% 
46,640 + 6% 

5,762 + 7% 

Source: A u s t r a l i a n  Bureau o f  Statistics 

These f i g u r e s  show t h a t  the  p o p u l a t i o n  has c o n t i n u e d  t o  grow, but 
a t  a lower  r a t e  which Kiama Counci l  (1989) suggests  can be linked 
t o  t h e  decreased a v a i l a b i l i t y  o f  land i n  t h e  Municipality. 

P o p u l a t i o n  p r o j e c t i o n s  by Kiama Counci l  e s t i m a t e  a p o p u l a t i o n  in 
excess o f  21,000 by t h e  year 2011 f o r  t h e  M u n i c i p a l i t y .  These 
p r o j e c t i o n s  a re  more conse rva t i ve  than t h o s e  o f  t h e  Department of 
P lann ing  which es t ima te  a popu la t i on  i n  t h e  range o f  23,100 and 
25,700 by 2011. 

Age S t r u c t u r e  

There a r e  marked d i f f e r e n c e s  i n  t h e  demographic characteristics 
o f  communit ies w i t h i n  t he  area.  North Kiama i s  c h a r a c t e r i s e d  by 
a h igh  p r o p o r t i o n  o f  f a m i l i e s  w i t h  young c h i l d r e n ,  a low 
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p r o p o r t i o n  o f  teenagers and aged r e s i d e n t s  compared w i t h  the 
M u n i c i p a l i t y  as a whole.  Kiama township on t h e  o t h e r  hand, has a 
h igh  p r o p o r t i o n  o f  people over  64 years  ( r e f e r  Table  5.4). 

The Kiama M u n i c i p a l i t y  Local  Environmental  Study i d e n t i f i e d  the 
main demographic t rends  as being an inc rease  i n  c h i l d r e n  aged 0-4 
yea rs ,  a d e c l i n e  i n  youths ages 5-14 years as a p r o p o r t i o n  o f  the 
p o p u l a t i o n ,  a d e c l i n e  i n  t h e  number o f  young a d u l t s ,  increasing 
numbers o f  m idd le  aged people (35-49 yea rs )  and an inc rease  of 
people ove r  64 years. 

TABLE 5 .4  : AGE PROFILE (%) 

Age 
North 
Kiama 

Kiama 
Town Rural 

Kiama 
LGA 

Shellharbour 
LGA NSW 

< 5 years 11 7 10 9 10 8 
5-14 years 18 13 18 16 19 15 

15-19 years 6 7 9 7 9 8 
20-29 years 11 15 13 13 17 16 
30-39 years 20 13 17 17 17 16 
40-49 years 10 10 12 11 12 12 
50-64 years 12 7 13 14 12 14 
> 64 years 10 20 8 14 8 11 

Employment 

Employment i n  t h e  area i s  ma in l y  i n  t h e  community s e r v i c e s  sector 
and who lesa le  and r e t a i l  t r a d e s .  A g r i c u l t u r e  accounts f o r  only 
about  5% o f  employment i n  Kiama M u n i c i p a l i t y .  Approx imate ly  19% 
o f  t h e  Kiama work fo rce  i s  employed i n  p r o f e s s i o n a l  occupations 
compared w i t h  t h e  S ta te  average o f  12%. 

Employment da ta  compi led by Kiama Mun ic ipa l  Counc i l  (1989a) 
i n d i c a t e s  t h a t  i n  t h e  years 1971-1986, t h e r e  has been an increase 
i n  t h e  number o f  p r o f e s s i o n a l  people l i v i n g  i n  t h e  Municipality, 
and c o n v e r s e l y ,  a s i g n i f i c a n t  decrease i n  t h e  p r o p o r t i o n  o f  the 
p o p u l a t i o n  employed i n  t h e  p r imary  s e c t o r s  ( e . g .  farming, 
fishing). 

W i t h i n  t h e  a rea ,  unemployment r a t e s  a r e  r e l a t i v e l y  consistent, 
a l t hough  unemployment was a h igh 10% i n  t h e  Shellharbour 
M u n i c i p a l i t y  a t  t h e  1986 Census ( r e f e r  Table 5.5). 

TABLE 5 .5  : LABOUR FORCE STATUS (%) 
(Persons over  15 Years) 

Age 
North Kiama Kiama Shellharbour 
Kiama Town Rural LGA LGA NSW 

Employed 53 46 59 50 51 53 
Unemployed 5 6 5 5 10 6 
Not i n  Labour Force 41 48 35 44 37 39 
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Income 

Household incomes w i t h i n  t he  study area a re  g e n e r a l l y  below the 
r e g i o n a l  average, p a r t i c u l a r l y  w i t h i n  t h e  townsh ip  o f  Kiama where 
38% o f  households had annual incomes o f  $15,000 o r  l e s s  a t  the 
1986 Census. North Kiama has a high p r o p o r t i o n  o f  households in 
t h e  m idd le  and upper income brackets  (see Table  5.6). 

TABLE 5 .6  : HOUSEHOLD INCOME (%) 

Age 
North 
Kiama 

Kiama 
Town Rural 

Kiama 
LGA 

Shellharbour 
LGA NSW 

Nil 1 0 0 1 1 1 
$1—$9,000 7 16 8 7 5 13 
$9,001—$15,000 16 22 21 16 13 16 
$15,001—$22,000 15 17 14 15 18 15 
$22,001—$32,000 20 16 18 18 21 17 
$32,001—$50,000 22 16 17 18 18 18 
$50,001 and over 9 6 10 8 6 10 
Not stated 9 4 10 8 11 9 

Home Ownership 

The l e v e l  o f  home ownership i n  the  reg ion  i s  h i g h e r  t han  average. 
F o r t y  pe rcen t  o f  t h e  Kiama popu la t i on  l i v e  i n  d w e l l i n g s  which are 
owned, 38% i n  d w e l l i n g s  being purchased and o n l y  17% a r e  renting. 
In  She l l ha rbou r ,  30% o f  t h e  popu la t i on  l i v e  i n  d w e l l i n g s  owned 
o u t r i g h t ,  44% i n  d w e l l i n g s  being purchased and 24% i n  rental 
accommodation, which inc ludes  a r e l a t i v e l y  l a r g e  p r o p o r t i o n  (57%) 
o f  p u b l i c  housing. 

Community Serv ices  and F a c i l i t i e s  

The p r o v i s i o n  o f  community se rv i ces  and f a c i l i t i e s  i n  t h e  area 
are  concen t ra ted  i n  t h e  urban areas o f  Kiama and Shellharbour. 
Most s e r v i c e s  a re  p rov ided by l oca l  and S t a t e  government 
a u t h o r i t i e s ,  a l though  a number o f  v o l u n t a r y  groups a r e  also 
a c t i v e  i n  t h e  area .  Local r e t a i l  and community s e r v i c e s  i n  the 
s tudy  area are  p rov ided  a t  Kiama town c e n t r e ,  Jamberoo and North 
Kiama. 

The no r t he rn  suburbs o f  Kiama are r e l a t i v e l y  p o o r l y  p r o v i d e d  with 
l a r g e  r e t a i l  f a c i l i t i e s .  Almost a l l  community s e r v i c e s  and 
f a c i l i t i e s  i n  Nor th Kiama are  located on t h e  e a s t e r n  s i d e  o f  the 
e x i s t i n g  Highway. Th i s  inc ludes  Minnamurra P r i m a r y  Schoo l ,  the 
r a i l w a y  s t a t i o n ,  doc to rs  surgery ,  chemis t ,  A n g l i c a n  Church, 
v e t e r i n a r i a n ,  pos t  o f f i c e ,  bu tcher ,  p e t r o l  s t a t i o n ,  hairdresser, 
supermarket ,  newsagency, take—away food ,  r e s t a u r a n t  and scout 
h a l l .  The eas te rn  s i d e  o f  t h e  Highway a l s o  has access t o  the 
beach. 
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On t h e  western  s i d e  o f  the  e x i s t i n g  Highway i n  Gainsborough there 
i s  a p r i v a t e  pre—school, a community based day ca re  c e n t r e  (which 
a l s o  serves as a B a p t i s t  Cent re) ,  t h e  Kiama Neighbourhood Centre 
and s p o r t i n g  f i e l d s .  There are no l o c a l  shopping facilities. 

P u b l i c  t r a n s p o r t  i s  r e l a t i v e l y  poor th roughou t  t h e  area ,  tending 
t o  be focussed on commuter t r a v e l  t o  Wollongong. 

5 . 1 0  C u l t u r a l  Heritage 

The c u l t u r a l  h e r i t a g e  o f  the  s tudy area comprises a r i c h  history 
o f  bo th  European and A b o r i g i n a l  occupat ion  and settlement. 

European H e r i t a g e  

The f i r s t  r e c o r d i n g  o f  Kiama was by George Bass i n  1797. During 
t h e  e a r l y  years  o f  t h e  n ineteenth  c e n t u r y ,  t h e  area was rapidly 
e x p l o i t e d  f o r  t i m b e r ,  f o l l owed  by s e t t l e m e n t .  The Kiama coast 
was o f f i c i a l l y  surveyed i n  1819 when John Oxley and James Meehan 
exp lo red  t h e  area. 

Se t t l emen t  proceeded throughout  t h e  n ine teen th  c e n t u r y ,  w i t h  land 
g r a n t s  be ing p rov ided  f o r  wheat, d a i r y i n g  and pig—farming. 
Exper iments were made w i t h  var ious  c rops ,  however, t h e  high 
r a i n f a l l  and lack  o f  r a p i d  t r a n s p o r t  d i d  no t  a i d  t hese  ventures. 
D a i r y i n g  prospered i n  t he  area and con t inues  t o  be an important 
r u r a l  a c t i v i t y  due t o  t he  f e r t i l e  f l o o d  p l a i n s ,  s o i l s  and 
rainfall. 

An i m p o r t a n t  land g r a n t  i n  t he  area was one made t o  J C o l l e s  in 
1829. James Robb, a S c o t t i s h  emigrant ,  l a t e r  purchased 
a p p r o x i m a t e l y  1,300 acres o f  t h i s  g r a n t  and c a l l e d  t h e  property 
" R i v e r s d a l e " .  Fo l l ow ing  Robb's death i n  1880, t h e  p r o p e r t y  was 
subd i v ided  i n t o  6-7 farms f o r  Robb's sons. One o f  t hese  farms 
was "Tabbagong", t he  p r o p e r t y  immediate ly  t o  t h e  e a s t  o f  the 
p resen t  " R i v e r s d a l e "  p r o p e r t y ,  which i s  t h e  c e n t r a l  p o r t i o n  of 
t h e  o r i g i n a l  p r o p e r t y  and which con t inues  today  as a d a i r y  farm. 

The p r o d u c t i o n  o f  b u t t e r ,  and the produc ts  o f  i t s  associated 
i n d u s t r i e s ,  was by t h e  l a t e  1850's t h e  a r e a ' s  main e x p o r t  to 
Sydney. A u s t r a l i a ' s  f i r s t  co—operative b u t t e r  f a c t o r  (the 
P ioneer  D a i r y  Fac to ry )  was s e t  up on t h e  " R i v e r s d a l e "  estate, 
west o f  Kiama. Th is  f a c t o r y  was i nvo l ved  i n  seve ra l  innovations, 
t h e  f i r s t  consignment o f  b u t t e r  overseas, t h e  t e s t i n g  o f  m i l k  for 
b u t t e r f a t  c o n t e n t ,  and p a s t e u r i s a t i o n .  However, as t h e  ease of 
s u p p l y i n g  m i l k  t o  Sydney grew, m i l k  p r o d u c t i o n  inc reased in 
impor tance,  and by 1896, t h e  Pioneer D a i r y  F a c t o r y  had become a 
m i l k  depot. 

O ther  ev idence o f  t h e  e a r l y  European s e t t l e m e n t  i n  t h e  area 
i n c l u d e s  v a r i o u s  e a r l y  b u i l d i n g s  which have been retained, 
d e r e l i c t  homesteads, remnant d r y  s tone w a l l s  and c a i r n s .  Table 
5 .7  l i s t s  t h e  s i g n i f i c a n t  items o f  env i ronmenta l  h e r i t a g e  which 
have been i d e n t i f i e d  a long the  proposed c o r r i d o r .  The locations 
a re  shown on F i gu re  9. 



TABLE 5 . 7  : ITEMS OF EURCPEAN HERITAGE ALONG PROPOSED CORRIDOR 

Map 
Reference Name 

Significance/ 
L o c a t i o n  D e t a i l s  Listing 

A " D u n m o r e  H o u s e "  P r i n c e s  H i g h w a y  A n  i n t a c t  e a r l y  1 - i s  C l a s s i f i e d  b y  the 

D u n m o r e  c o n s t r u c t e d  a r o u n d  N a t i o n a l  Trust 
1 8 6 8 - 1 8 7 2  R e g i s t e r ,  Shellharbour 

L F P  N o  1 6 ,  Illawarra 
REP  NO 1 

B F o r m e r  P e t e r b o r o u g h  Swamp R o a d  C o n s t r u c t e d  b e t w e e n  R e c o r d e d  b y  the 
S c h o o l  a n d  D u n m o r e  1 8 6 8 - 1 8 7 2  w i t h  N a t i o n a l  Trust 
P r i n c i p a l ' s  R e s i d e n c e  a d H i t i o n s  i n  1 9 0 9  R e g i s t e r ,  Shellharbour 

L E P  NO 1 6 ,  Illawarra 

REP  NO 1 

C K i a m a  C o u n c i l  P r i n c e s  H i g h w a y  D e d i c a t e d  i n  1 8 9 9 ,  L i s t e d  b y  t h e  National 

C e m e t e r y  1 . 5 k m  n o r t h  o f  t h e  s s r l i e s t  g r a v e  i s  T r u s t ,  Kiama 

P o s t  O f f i c e  m a r k e d  1 8 7 0  M u n i c i r s l i t y  I c e s )  
E n v i r o n m e n t a l  Study: 
U r b a n  Areas 

D S t o n e  W a l l  N e a r  D u n m o r e  R u  l e  w a l l ,  l a r g e l y  N o t  l i s t e d  
, 

but 

H b u s e  p r o p e r t y  d i s t u r b e d .  S o m e  g e n e r a l l y  identified 

s e g m e n t s  o f  w a l l  b y  I l l a w a r r a  REP NO 1. 
s t i l l  r e m a i n  I d e n t i f i e d  by 

S i l c o x  (1990). 

E O r i g i n a l  R i v e r s d a l e  F s s t  o f  R e m a i n d e r  o f  t h e  N o t  l i s t e d  - 
H o m e s t e a d  M i n n a m u r r a  R i v e r  o r i g i n a l  R i v e r s d a l e  i d e n t i f i e d  by 

E s t a t e ,  l i s t e d  i n  S i l c o x  (1990) 
e a r l y  1840's 

F " T a b b a g o n g  W e s t  o f  Bomb° L a n d s c a p e d  N o t  l i s t e d  - 
Q u a r r y  s u r r o u n d i n g s  f r o m  i d e n t i f i e d  by 

o r i g i n a l  e s t a t e  S i l c o x  (1990) 

NOTE: T h e  r o l e  o f  t h e  N a t i o n a l  T r u s t  i s  t o  p r o v i d e  a n  a u t h o r i a t i v e  e x p e r t  v i e w  o n  h e r i t a g e ,  however, 
c l a s s i f i c a t i o n  i s  a n o n - s t a t u t o r y  m e c h a n i s m  w h i c h  r e c o m m e n d s  f o r  preservation. 
L i s t i n g  i n  REP o r  LEP p r o v i d e s  s t a t u t o r y  p r o t e c t i o n  t o  l i s t e d  items. 
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A b o r i g i n a l  Her i tage  

A b o r i g i n a l  groups occupying t h e  Minnamurra reg ion  were the 
Dharawal,  t h e  Wadi Wadi, Guarandada, Dharumba and Wandandian 
(DEP, 1985).  W i th in  t h i s  t e r r i t o r y ,  seasonal movement between 
t h e  c o a s t  and t h e  h i n t e r l a n d  would have occur red ,  i n  o r d e r  to 
e x p l o i t  t h e  va r i ous  animal and p l a n t  resources a v a i l a b l e  at 
d i f f e r e n t  t imes  o f  t h e  year. 

A f t e r  i n i t i a l  European e x p l o r a t i o n  and t h e  s t a r t  o f  European 
s e t t l e m e n t  around Kiama i n  t h e  e a r l y  1820 's ,  t h e  e x t e n s i v e  timber 
g e t t i n g  and t h e  subsequent c l e a r i n g  o f  v e g e t a t i o n  for 
a g r i c u l t u r e ,  pas tu re  and o t h e r  assoc ia ted  f a c t o r s  such as 
i n t r o d u c e d  diseases and a d i m i n i s h i n g  food  supp ly ,  would have had 
a s i g n i f i c a n t  impact on popu la t i on  l e v e l s  and t h e  s t r u c t u r e  of 
t r a d i t i o n a l  s o c i e t y .  By t h e  mid 1850's  t h e  A b o r i g i n a l  population 
appears t o  have g r e a t l y  dec l i ned  and most o f  those remaining 
e x i s t e d  on t h e  f r i n g e s  o f  European society. 

P rev ious  A b o r i g i n a l  occupat ion o f  t h e  area i s  now o n l y  evidenced 
by p a s t  remains,  t he  most common o f  which a re  middens which are 
c h a r a c t e r i s t i c a l l y  mounds o f  s h e l l s  which have been left 
around areas which A b o r i g i n a l  people occup ied.  They are 
g e n e r a l l y  s i t e s  used as dumps f o r  t h e  remains o f  consumed 
s h e l l f i s h  and food .  Middens revea l  impor tan t  anthropological 
a s s o c i a t i o n s  o f  e a r l y  c i v i l i s a t i o n  w i t h  t h e  n a t u r a l  environment, 
i n c l u d i n g  d i e t ,  l i v i n g  cond i t i ons  and development. 

O ther  ev idence o f  A b o r i g i n a l  occupa t ion  inc ludes  su r f ace  camp 
s i t e s ,  s tone  arrangements, axe g r i n d i n g  grooves,  t o o l s ,  weapons 
and b u r i a l  s i t e s .  These are  g e n e r a l l y  n o t  as common as middens. 

A b o r i g i n a l  s i g n i f i c a n c e  i s  assigned t o  a s i t e  by t h e  l o c a l  or 
r e g i o n a l  A b o r i g i n a l  community, and i s  g e n e r a l l y  t h e  r e s u l t  of 
c o n t i n u i n g  c u l t u r a l  l i n k s  w i t h  an h i s t o r i c a l ,  a r c h a e o l o g i c a l  or 
landscape feature. 

S c i e n t i f i c  s i g n i f i c a n c e  r e l a t e s  g e n e r a l l y  t o  t h e  p o t e n t i a l  o f  the 
s i t e  f o r  s c i e n t i f i c  research o r  t he  r e p r e s e n t a t i v e  va lue  o f  a 
s i t e .  A s i t e  t h a t  con ta ins  und is tu rbed  c u l t u r a l  ev idence such as 
in—s i tu  m a t e r i a l ,  has a h igh p o t e n t i a l  f o r  research and is 
t h e r e f o r e  o f  ma jor  s i g n i f i c a n c e .  Due t o  t h e  amount of 
development t h a t  has taken p lace  a long t h e  NSW coas t ,  and other 
f a c t o r s  such as e ros ion  and animal d i s t u r b a n c e ,  such s i t e s  will 
be r e l a t i v e l y  rare. 

Accord ing  t o  Navin (1989),  und is tu rbed  midden s i t e s  containing 
in—si tu  m a t e r i a l  a re  no t  w e l l  represented i n  t h e  I l l a w a r r a  and 
t h i s  makes them both s c i e n t i f i c a l l y  s i g n i f i c a n t  and o f  h igh  value 
t o  t h e  A b o r i g i n a l  community. Management s t r a t e g i e s  and sensitive 
development p lann ing  i s  r equ i r ed  t o  exc lude  o r  min imise  any 
adverse impacts on these s i t e s .  On t h e  o t h e r  hand, d i s t u r b e d  or 
smal l  s u r f a c e  a r t e f a c t  s c a t t e r s  ho ld  l i t t l e  scientific 
s i g n i f i c a n c e ,  o t h e r  than t o  record t h e i r  l o c a t i o n  dimensions and 
content. 
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More r e c e n t  use o f  t h e  landscape f o r  f a rm ing  and dairying 
a c t i v i t i e s  has d i s t u r b e d  and a l t e r e d  many A b o r i g i n a l  s i t e s  of 
s i g n i f i c a n c e .  T h e i r  p r i s t i n e  o r  o r i g i n a l  s i g n i f i c a n c e  would 
t h e r e f o r e  be somewhat diminished. 

The Na t i ona l  Parks & W i l d l i f e  Serv ice  ho lds  a r e g i s t e r  of 
A b o r i g i n a l  s i t e s  loca ted  i n  c l ose  p r o x i m i t y  t o  t h e  p roposa l  and 
rep resen ts  a c o n s o l i d a t i o n  o f  numerous a r c h a e o l o g i c a l  studies. 
Table 5 . 8  l i s t s  t h e  recorded s i t e s ,  t o g e t h e r  w i t h  a description 
o f  t h e  con ten t  and t h e i r  c o n d i t i o n .  The a r c h a e o l o g i c a l  survey 
conducted by S i l c o x  (RTA, 1990k), i d e n t i f i e d  t h r e e  other 
p r e v i o u s l y  unrecorded s i t e s  which are  a l s o  listed. 

TABLE 5 . 8  : ARCHAEOLOGICAL SITES 

Loca t i on  NPWS 
( F i g u r e  9)  L i s t i n g  Content Condition 

1 (52-5-0251)  midden ( s h e l l )  disturbed 

2 (52-5-0253)  s c a t t e r e d  f u r t h e r  investigation 
a r t e f a c t s  required 

3 (52-5-0072)  midden ( s h e l l ) ,  g e n e r a l l y  undisturbed, 
stones some in—situ 

4 N/L midden (shell 
artefacts 

disturbed 

5 N/L unknown p o s s i b l e  site 
f u r t h e r  investigations 
required 

6 N/L unknown p o s s i b l e  site 
f u r t h e r  investigations 
required 

N/L = Not l i s t e d  b u t  i d e n t i f i e d  by RTA (1990k). 

The s i t e s  a re  shown by la rge  n o t a t i o n  on F i g u r e  9 so as to 
p reven t  accu ra te  i d e n t i f i c a t i o n  and p o s s i b l e  vandalism. 

5.11 Acoustic Environment 

An a c o u s t i c  i n v e s t i g a t i o n  (RTA, 1990f)  was conducted t o  determine 
background no ise  l e v e l s  i n  t h e  s tudy  a rea ,  and t o  assess road 
t r a f f i c  no ise  assoc ia ted  w i t h  t h e  proposed Bypass. Consistent 
w i t h  accepted measurement procedures f o r  road t r a f f i c  no i se ,  the 
A we ighted s c a l e ,  descr ibed  dB(A) was used. Human p e r c e p t i o n  of 
some common sounds can be r e a d i l y  d i s c r i m i n a t e d  w i t h i n  t h i s  scale 
as shown on F i gu re  13. 
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To e s t a b l i s h  t h e  ambient noise l e v e l s  a long t h e  proposed corridor 
sound p ressu re  l e v e l s  were recorded d u r i n g  t h e  months o f  June and 
J u l y  1990, and then i n  November 1990 a t  16 s e l e c t e d  reference 
l o c a t i o n s  as shown on F igure  14. The r e s u l t s  o f  t h e  noise 
surveys f o r  day and n i g h t  t ime exposures a re  summarised i n  Table 
5 .9  below. 

TABLE 5 . 9  : EXISTING DAY AND NIGHT TIME TRAFFIC NOISE LEVELS 

Location 
(Re fe r  Figure 

L A 1 0  (Day time) 
14) (18 hours) 

LAea ( N i g h t  time) 
(lOpm - 6 am) 

External 

1 54.2 39.0 
2 58.5 38.5 
3 52.2 37.0 
4 51.5 38.0 
5 52.5 37.5 
6 51.0 38.5 
7 52.0 38.4 
8 67.5 58.0 
9 66.8 56.6 
10 63.4 55.5 
11 61.5 44.5 
12 60.5 43.5 

The n o i s e  l e v e l s  presented above r e l a t e  t o  both day t i m e  (LA10 - 
18 hours )  and n i g h t  t ime  (LAeg - 8 hours)  r e c o r d i n g s .  The RTA 
has adopted 63dB(A) as t h e  assessment c r i t e r i a  f o r  maximum day 
t ime  n o i s e  l e v e l s .  For n i g h t  t ime no ise  l e v e l s  t h e  RTA has 
adopted 45dB(A) f o r  maximum i n t e r n a l  no ise  l e v e l s .  Th is  is 
e q u i v a l e n t  t o  a maximum e x t e r n a l  no ise  l e v e l  o f  55dB(A). 

The t a b l e  i n d i c a t e s  t h a t  t h e  e x i s t i n g  a c o u s t i c  envi ronment along 
the  proposed c o r r i d o r  i s  g e n e r a l l y  t y p i c a l  f o r  a rural 
env i ronment ,  t h a t  i s ,  exposure o n l y  t o  no ise  f rom t r a f f i c  and 
l i t t l e  urban d i s t u r b a n c e s .  The except ions  a re  t h e  residential 
areas t o  t h e  n o r t h  o f  t h e  q u a r r i e s ,  which a re  exposed t o  high 
no ise  l e v e l s  f rom t h e  q u a r r i e s  du r ing  t h e  day (around 60-65dB(A). 
The areas t o  t h e  west o f  Minnamurra R i v e r  and R i v e r s d a l e  Road 
have r e l a t i v e l y  low no ise  l e v e l s  w i t h  day t i m e  l e v e l s  between 
50-58dB(A) and e x t e r n a l  n i g h t  t ime l e v e l s  below 40dB(A). 

The h i g h e s t  n o i s e  l e v e l s  occur along t h e  Pr inces  Highway w i t h  day 
t ime  l e v e l s  around 68dB(A), and n i g h t  t ime  e x t e r n a l  l e v e l s  above 
t h e  c r i t e r i a  o f  55dB(A). 

5 .12 Utilities 

The area a f f e c t e d  by t h e  proposed c o r r i d o r  i s  s e r v i c e d  by various 
u t i l i t i e s  i n c l u d i n g  e l e c t r i c i t y ,  water  supp l y  and 
te lecommun ica t i on  cables. 



60. 

E l e c t r i c i t y  

I l l a w a r r a  E l e c t r i c i t y  have a major  zone s u b s t a t i o n  on the 
southern  s i d e  o f  Spr ing Creek ad jacent  t o  t h e  P r i n c e s  Highway. 
Th is  s u b s t a t i o n  has overhead l i n e  connec t ions  o p e r a t i n g  a t  33 and 
11 kV w i t h  seve ra l  l i n e s  running no r t h  t o  Bombo Quar ry  and 
expanding areas o f  Kiama Downs and Minnamurra. Other 
i n f r a s t r u c t u r e  inc ludes  var ious  11 kV and 33 kV l i n e s  a t  Dunmore 
which t r a v e l  a long t h e  Pr inces Highway and Swamp Road. 

Telecommunicat ions 

Telecom A u s t r a l i a  have i nd i ca ted  t h a t  i m p o r t a n t  communication 
cab les  occur  i n  t h e  area .  This i nc ludes  a main north—south 
co—axial t r u n k  cab le ,  which runs g e n e r a l l y  p a r a l l e l  t o  the 
e x i s t i n g  Pr inces  Highway and would be c rossed by t h e  proposed 
Bypass near  Dunmore House and Hutchinson S t r e e t .  There a re  also 
v a r i o u s  s u b s c r i b e r  main cables l i n k i n g  t o  t h e  r u r a l  homestead. 

Water Supply 

The Water Board have i nd i ca ted  t h a t  t h e  main u t i l i t i e s  in 
t h e  area i n c l u d e  wa te r  mains loca ted immed ia te l y  t o  t h e  n o r t h  of 
Bombo Rai lway S t a t i o n .  The Board a l s o  has a sewer r i s i n g  main 
l a i d  f rom a pumping s t a t i o n  located on t h e  e a s t e r n  s i d e  o f  the 
Pr inces  Highway and nor th  o f  Spr ing Creek t o  t h e  Board treatment 
p l a n t  a t  Bombo. 
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6 . 0  ASSESSMENT OF ENVIRONMENTAL 
IMPACTS AND SAFEGUARDS 

Th is  s e c t i o n  o f  t h e  EIS prov ides  an i d e n t i f i c a t i o n  and assessment 
o f  t h e  l i k e l y  envi ronmental  and s o c i a l  e f f e c t s  t h a t  would be 
assoc ia ted  w i t h  t h e  proposed Bypass, and where appropriate, 
s p e c i f i e s  safeguards and /o r  a m e l i o r a t i v e  measures t h a t  would be 
adopted t o  min imise such impacts. 

6 . 1  T r a f f i c  Impact 

General 

A d i s c u s s i o n  on e x i s t i n g  and p r e d i c t e d  f u t u r e  t r a f f i c  conditions 
i n  t h e  s t u d y  area was prov ided i n  Sec t ion  2 . 0 .  Th is  section 
p rov i des  an assessment o f  the  s u i t a b i l i t y  o f  t h e  proposa l  in 
terms o f  t h e  p r e d i c t e d  t r a f f i c ,  and t h e  i m p l i c a t i o n s  f o r  t he  road 
system i n  t h e  s tudy area and beyond. Other  areas o f  re levance to 
t r a f f i c  such as l o c a l  access, b i c y c l e  and p e d e s t r i a n  access are 
d iscussed i n  Sect ion  6.11 i n  t h e  c o n t e x t  o f  s o c i a l  and community 
impacts. 

D a i l y  T r a f f i c  Volumes 

I t  i s  p r e d i c t e d  t h a t  t r a f f i c  volumes on t h e  Pr inces  Highway will 
i n c rease  s i g n i f i c a n t l y  by 2011. Assuming t h a t  80% o f  this 
t r a f f i c  would be through t r a f f i c  (as d iscussed i n  Sec t i on  2.0), 
t h e  p r o j e c t e d  d a i l y  volumes on t h e  Bypass would be as shown in 
Table  6 .1  below and on F igure 2.  Again,  both a medium and high 
t r a f f i c  growth f o r e c a s t  r ep resen t i ng  a 3% and 5% growth rate 
r e s p e c t i v e l y ,  have been used. 

TABLE 6.1 : PROJECTED DAILY TRAFFIC VOLUMES (AADTS) 
ON THE BYPASS 

Location 1996 2011 
Medium High Medium High 

Bypass ( sou th  o f  Panama S t r e e t )  24,750 26,750 33,050 41,600 
(6 lanes) 

Bypass (Terragong Bridge) 
(4 lanes) 

20,050 21,650 26,800 33,800 

In  terms o f  Bypass performance r e l a t i v e  t o  NAASRA c r i t e r i a ,  i t  is 
g e n e r a l l y  more r e l e v a n t  t o  examine peak hour volumes which are a 
b e t t e r  i n d i c a t o r  o f  ' l e v e l  o f  s e r v i c e '  than d a i l y  volumes. 
Assessment o f  peak hour volumes a g a i n s t  NAASRA c r i t e r i a  is 
p rov i ded  below. 
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Fu tu re  Weekday Peak Hour Volumes 

The p r o j e c t e d  peak hour t r a f f i c  volumes on t h e  proposed North 
Kiama Bypass and a long t h e  Pr inces Highway a r e  shown i n  Table  6.2 
below. These a re  based on f a c t o r i n g  t h e  e x i s t i n g  peak hour  flows 
by t h e  growth r a t e s  p r e d i c t e d  f o r  t h e  d a i l y  t r a f f i c  as discussed 
i n  Sec t ion  2 . 2 ,  and then d i s t r i b u t e d  on to  t h e  road network 
assuming 80% would be through t r a f f i c  ( r e f e r  S e c t i o n  2 . 1 ) .  Two 
l o c a t i o n s  on t h e  Bypass are  presented as t h e y  cor respond to 
d i f f e r e n t  road fo rma t ions  ( i . e .  6 lane and 4 lane s e c t i o n s ) ,  and 
would c a r r y  d i f f e r e n t  t r a f f i c  volumes and t h e r e f o r e  have 
d i f f e r e n t  assessment criteria. 

TABLE 6 . 2  : PROJECTED PEAK HOUR TRAFFIC VOLUMES - ONE WAY 

Location 1996 
Medium High 

2011 
Medium High 

North Kiama Bypass 
- a t  Panama S t r e e t  (3 lanes) 920 970 1,210 1,490 

- a t  Terragong Swamp Bridge 830 880 1,110 1,410 
(2 lanes 100km/hr) 

Pr inces  Highway 
- a t  Meehan D r i v e  (1 lane) 270 270 370 370 

Level  o f  s e r v i c e  c r i t e r i a  which d e f i n e  one way peak hour  limits 
f o r  v a r i o u s  road fo rma t ions  and s ignpos ted  speeds as s e t  o u t  by 
NAASRA (1989) ,  a re  shown i n  Table 6 . 3  below. 

TABLE 6 . 3  : NAASRA LEVELS OF SERVICE (LOS) - ONE WAY FLOWS 

Road Format ion Level  o f  Service 
and Speed (one way) A B C D E F 

1 lane 80km/hr < 700 700 920 1,180 1,550 >1,550 
2 lanes 80km/hr < 900 1,400 1,840 2,360 3,100 >3,100 
2 lanes 100km/hr <1,020 1,560 2,000 2,480 3,100 >3,100 
3 lanes 80 km/hr <1,350 2,100 2,760 3,540 4,650 >4,650 

A comparison o f  Table 6 .3  w i t h  t h e  volumes shown i n  Tab le  6.2 
i n d i c a t e s  t h a t  assuming a medium t r a f f i c  p r o j e c t i o n ,  t h e  proposed 
Bypass would ope ra te  a t  a l e v e l  o f  s e r v i c e  A a t  a l l  l o c a t i o n s  in 
1996. In  2011, t h e  l e v e l  o f  s e r v i c e  would be A a long  t h e  section 
between Te r ra long  S t r e e t  and Panama S t r e e t ,  A a long  t h e  Princes 
Highway and A/B a t  Terragong Swamp B r i d g e .  I f  a h i gh  traffic 
f o r e c a s t  was assumed t h e  l e v e l  o f  s e r v i c e  a t  Panama S t r e e t  would 
be A and B f o r  t h e  years 1996 and 2011 r e s p e c t i v e l y .  At 
Terragong B r idge  t h e  l e v e l  o f  s e r v i c e  would be A and B i n  1996 
and 2011 respectively. 
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Fu tu re  Recrea t iona l  Peak Hour Volumes 

The p r e d i c t i o n  o f  f u t u r e  r e c r e a t i o n a l  peak hour  f l o w s  was based 
on a c t u a l  t r a f f i c  surveys undertaken i n  October/November 1990 
(RTA, 1991a) and then f a c t o r e d  up based on t h e  p r o j e c t e d  daily 
t r a f f i c  increases t o  t h e  year 2011. The r e s u l t i n g  design 
r e c r e a t i o n a l  peak hour f l ows  are  shown i n  Table  6 . 4  below. 

TABLE 6 . 4  : PROJECTED PEAK HOUR RECREATIONAL TRAFFIC — ONE WAY 

Location 1996 2011 

Nor th  Kiama Bypass 
— a t  Panama S t r e e t  (3 lanes) 

— a t  Terragong Swamp Bridge 
(2 lanes 100km/hr) 

1,960 2,610 
1,660 2,220 

Pr inces  Highway 

— a t  Meehan Dr i ve  (1 lane)  440 570 

A comparison w i t h  Table 6 .3  i n d i c a t e s  t h a t  a t  Panama S t r e e t  the 
p roposa l  would operate  a t  l e v e l  o f  s e r v i c e  B i n  1996 and l e v e l  of 
s e r v i c e  C by 2011. At Terragong Br idge t h e  proposa l  would 
ope ra te  a t  l e v e l  o f  s e r v i c e  B/C i n  1996 and l e v e l  o f  s e r v i c e  C/D 
by 2011. Th is  i n d i c a t e s  t h a t  t h e  proposed Bypass would satisfy 
t h e  p r i n c i p l e  l e v e l  o f  s e r v i c e  o b j e c t i v e s  as desc r i bed  i n  Section 
2 . 0 .  I t  i s  noted t h a t  t h e  l eve l  o f  s e r v i c e  a t  Terragong Bridge 
c o u l d  be improved t o  l e v e l  o f  s e r v i c e  B by t h e  a d d i t i o n  o f  the 
t h i r d  n o r t h  bound lane.  I t  i s  f u r t h e r  noted t h a t  t h e  Princes 
Highway through North Kiama would operate  a t  l e v e l  o f  s e r v i c e  A 
i n  bo th  t h e  s h o r t  and long term. 

I n t e r s e c t i o n  Performance 

o Nor thern  Connection 

The i n t e r s e c t i o n  o f  t h e  proposed Bypass w i t h  t h e  e x i s t i n g  Princes 
Highway near Dunmore was assessed by way o f  d e l a y  a n a l y s i s  of 
t h e  most c r i t i c a l  movement, which would be t h e  r i g h t  t u r n  from 
t h e  Pr inces  Highway onto t h e  Bypass. The peak hour  de lays  (in 
seconds) f o r  t h i s  movement du r ing  both t h e  weekday and 
r e c r e a t i o n a l  peak per iods  i s  shown i n  Table 6 . 5  below. 
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TABLE 6 . 5  : PEAK HOUR DELAYS FOR RIGHT TURN MOVEMENT 
FROM OLD PRINCES HIGHWAY ROUTE ONTO THE BYPASS 

Period 
Peak Hour Delay (secs) 

E x i s t i n g  1996 2011 

Weekday AM 8 16 1,058 
Weekday PM 6 9 19 
Sundays PM * 11 21 ** 

* * 
A long weekend Monday PM 
I n d i c a t e s  movement comple te ly  saturated. 

Table  6 . 5  i n d i c a t e s  t h a t  t h e  i n t e r s e c t i o n  would perform 
s a t i s f a c t o r i l y  u n t i l  a t  l e a s t  t h e  year  2001 f o r  a l l  peak periods. 
By 2011, de lays  t o  t h e  r i g h t  t u r n  would be unaccep tab le  i n  the 
morning commuter peak and i n  t he  r e c r e a t i o n a l  even ing  peak. 
These de lays  a re  t h e  r e s u l t  o f  t h e  p r o x i m i t y  o f  t h e  proposed 
roundabout r e q u i r e d  t o  accommodate t h e  p r o j e c t e d  t r a f f i c  t o  the 
Dunmore Lakes Park p roposa l .  Wi thout  t h e  roundabout ,  additional 
c a p a c i t y  t o  accommodate the  r i g h t  t u r n  would be a v a i l a b l e  by 
ex tend ing  t h e  r i g h t  t u r n  a c c e l e r a t i o n / m e r g i n g  lane  t o  about  400 
metres n o r t h  o f  Swamp Road. This cannot be ach ieved w i t h  the 
proposed roundabout because o f  t h e  d i f f i c u l t y  o f  accommodating 
t h r e e  e n t e r i n g  and e x i t i n g  lanes. 

Should t h e  Dunmore Lakes Park proposal  proceed,  i t  i s  likely 
t h a t  a roundabout would be inadequate beyond t h e  y e a r  2001, and 
would need grade s e p a r a t i o n .  A s u i t a b l e  arrangement would be for 
t h e  Bypass t o  b r i d g e  over  t h e  o l d  Pr inces  Highway which would 
then connect  t o  Swamp Road through t h e  n o r t h e r n  end o f  Dunmore 
Lakes Park .  Th is  would not  a f f e c t  t h e  t o u r i s t  component o f  the 
Dunmore Lakes Park and cou ld  be used as an access t o  t h e  proposed 
c a r  p a r k i n g  a rea .  Any grade separa t i on  would need t o  consider 
t h e  t i m i n g  o f  t h e  widening o f  t h e  Pr inces  Highway n o r t h  of 
S h e l l h a r b o u r  Road, and t o  cons ider  t h e  need t o  e v e n t u a l l y  provide 
grade s e p a r a t i o n  o f  t h e  r a i l w a y  spur l i n e  t o  Dunmore Quarry. 

W i thou t  t h e  Dunmore Lakes Park p roposa l ,  o n l y  a s imp le  seagull 
i s l a n d  t r e a t m e n t  would be requ i r ed  a t  t h e  i n t e r s e c t i o n  o f  Swamp 
Road and t h e  Bypass w i t h  p o s s i b l e  banning o f  t h e  r i g h t  t u r n  out 
o f  Swamp Road. Such an arrangement would n o t  a f f e c t  t h e  delays 
t o  t h e  r i g h t  t u r n  ou t  o f  t h e  Pr inces Highway as w i t h  t h e  proposed 
roundabout. 

o Southern Connection 

No d e t a i l e d  assessment has been undertaken f o r  t h e  intersection 
a t  t h e  southern  end o f  t h e  proposal  as a l l  connec t i ons  would be 
grade separated and i n v o l v e  s imple l e f t  t u r n  merg ing manoeuvres 
only. 
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o Along E x i s t i n g  Princes Highway 

Sec t i on  2 . 0  i n d i c a t e s  t h a t  w i t h o u t  a Bypass, de lays to 
i n t e r s e c t i o n s  along the  Pr inces Highway th rough North Kiama would 
be g e n e r a l l y  unacceptable beyond 1996. The i n t e r s e c t i o n  of 
Meehan D r i v e  and Federal S t r e e t  would have t h e o r e t i c a l l y  infinite 
de lays  by t h e  year  2011. With t h e  p r o p o s a l ,  t h e  r e d u c t i o n  in 
th rough  t r a f f i c  ( i . e .  about 80%) would reduce these delays 
t o  l e v e l s  s i g n i f i c a n t l y  less than t h e y  a r e  today ,  and would be 
v i r t u a l l y  impe rcep t i b l e .  Only ' g i v e  way' c o n t r o l s  would be 
r e q u i r e d  a t  t h e  s ide  s t r e e t s  w i t h  t h e  p o s s i b i l i t y  o f  priority 
be ing  g i v e n  t o  t r a f f i c  coming o u t  o f  Meehan Drive. 

V e h i c l e  Acc idents  

The c o n s t r u c t i o n  o f  t h e  proposed Bypass would reduce the 
p o t e n t i a l  f o r  acc idents  because o f  t h e  much improved road 
geometry,  sepa ra t i on  o f  nor th  and south bound traffic, 
e l i m i n a t i o n  o f  c o n f l i c t i n g  loca l  t r a f f i c  movements and improved 
road pavement s tandard.  Accidents a long t h e  Pr inces  Highway 
would a l s o  reduce s i g n i f i c a n t l y  because o f  t h e  e l i m i n a t i o n  of 
most th rough  t r a f f i c ,  i n c l u d i n g  Bombo q u a r r y  traffic. 

The number o f  acc idents  t h a t  t h e  p roposa l  would ' c o r r e c t '  (i.e. 
r i g h t  t u r n s ,  head—ons, e t c )  has been i d e n t i f i e d  and broken down 
i n t o  a c c i d e n t  s e v e r i t y .  The assoc ia ted  c o s t s  t h e  number and type 
o f  a c c i d e n t s  saved i n  j u s t  t h ree  yea rs ,  was es t ima ted  by t he  RTA 
(1990d) and i s  shown i n  Table 6 . 6  below. 

TABLE 6 . 6  : ACCIDENT SAVINGS OF THE PROPOSAL IN THREE YEARS 

A c c i d e n t  Type Number Prevented T o t a l  Cost 
($1990) 

F a t a l  3 2,118,000 
Admi t ted  4 524,000 
Trea ted  7 101,500 
Tow—Away 22 55,000 

Total 36 2,798,000 

Based on t h e  pas t  acc iden t  h i s t o r y ,  t h e  Table  i n d i c a t e s  t h a t  at 
l e a s t  one f a t a l  and 11 non—fatal a c c i d e n t s  cou ld  be saved each 
y e a r  as a consequence o f  t h e  proposal  ( va lued  a t  about $1 
million). 

Longer Term Regional S t ra teg ies  

o Route Planning 

I n  t h e  c o n t e x t  o f  highway p lann ing ,  due c o n s i d e r a t i o n  must be 
g i v e n  t o  t h e  r e l a t i o n s h i p  o f  the  p roposa l  w i t h  f u t u r e  main road 
s t r a t e g i e s  f o r  t h e  r e g i o n .  In t h i s  r e g a r d ,  t h e  e x i s t i n g  Kiama 
Bypass i s  assumed t o  be a s e c t i o n  o f  t h e  ma jo r  road transport 
c o r r i d o r  which w i l l  serve t h e  needs o f  t h i s  area o f  t h e  South 
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Coast i n  t h e  long term ( i . e .  beyond 2011) .  On t h i s  b a s i s ,  the 
n o r t h e r n  end o f  t h e  Kiama Bypass i s  a l o g i c a l  southern  connection 
f o r  t h e  s u b j e c t  proposal. 

By c o n t r a s t ,  t h e  s e c t i o n  no r t h  o f  Dunmore up t o  t h e  completed F6 
Freeway a t  Ya l l ah  i s  less c e r t a i n ,  w i t h  seve ra l  long te rm route 
o p t i o n s  being p o s s i b l e .  In  genera l  te rms ,  t h e  RTA recogn i se  that 
t h e r e  i s  a need f o r  a h igh s tandard f o u r  lane road between Yallah 
and Kiama. Th is  could be achieved by upgrad ing  o f  t h e  existing 
Highway o r  e s t a b l i s h i n g  a new c o r r i d o r  g e n e r a l l y  bypassing the 
A l b i o n  Park urban area.  In  t h e  f o rmer  case, t h e  RTA has an 
approved concept p lan  which a l l o w s  f o r  a f o u r  lane carriageway 
f rom t h e  r e c e n t l y  completed road w iden ing  a t  Oak F l a t s  th rough to 
S h e l l h a r b o u r  Road along a new a l i gnmen t  which p a r a l l e l s  t h e  South 
Coast Ra i lway.  With respec t  t o  t h e  p o t e n t i a l  h igh  s tandard  four 
lane road southward from Ya l l ah  t o  bypass A l b i o n  Park,  t h e r e  is 
no c u r r e n t l y  approved c o r r i d o r .  Indeed, c o n s t r a i n t s  i n  t h a t  area 
such as urban expansion, steep t e r r a i n  and f l o o d i n g  would have to 
be i n v e s t i g a t e d  be fore  such a c o r r i d o r  c o u l d  be reserved  for 
p o s s i b l e  longer  term needs. 

Whatever t h e  outcome, t h e  n o r t h e r n  end o f  t h e  proposed North 
Kiama Bypass g e n e r a l l y  i n  t h e  v i c i n i t y  o f  S h e l l h a r b o u r  Railway 
S t a t i o n  and t h e  Dunmore Quarry,  r ep resen t s  a p robab le  connection 
p o i n t  f o r  t h e  long term c o r r i d o r  t o  t h e  n o r t h .  I n  this 
r e s p e c t ,  t h e  steep and rugged topography t o  t h e  west  o f  Dunmore, 
as w e l l  as t h e  l a rge  Dunmore Quarry  o p e r a t i o n ,  a r e  significant 
l i m i t a t i o n s  t o  any p o t e n t i a l  c o r r i d o r  t o  t h e  west  o f  t h e  proposed 
a l i g n m e n t .  S i m i l a r l y ,  t h e  wet lands and waterway o f  t h e  Minnamurra 
R i v e r /  Rocklow Creek a re  r e a l  c o n s t r a i n t s  t o  t h e  east. 

I n  t h e  p a s t ,  va r i ous  p lann ing  scheme r e s e r v a t i o n s  and expressway/ 
f reeway g a z e t t a l s  have t r ave r sed  an area much f u r t h e r  t o  t h e  west 
o f  Nor th  Kiama. Th is  inc ludes  t h e  s e r v i c e s  c o r r i d o r  identified 
i n  I l l a w a r r a  Regional Environmental  P lan No 1. These would have 
i n c l u d e d  c ross ing  through t h e  m idd le  o f  t h e  Jamberoo V a l l e y  and 
v e r y  s teep t e r r a i n  t o  t h e  no r t h  and south  o f  t h e  v a l l e y .  These 
c o r r i d o r s  f i g u r e  o n l y  i n  t h e  RTA's v e r y  long te rm road planning 
o p t i o n s  f o r  t h e  region. 

o T r a f f i c  Growth 

The t r a f f i c  growth r a t e s  adopted f o r  up t o  t h e  y e a r  2011, equated 
t o  t h e  medium l e v e l  p r o j e c t e d  growth r a t e s  f o r  t h e  p o p u l a t i o n  of 
Kiama and She l l ha rbou r .  These i n d i c a t e  a t a p e r i n g  o f f  i n  growth 
towards t h e  end o f  t he  p r o j e c t i o n  p e r i o d .  Wh i le  t h e  overall 
g rowth r a t e  between 1989 and 2011 averaged 3% p e r  annum, t h e  rate 
between 2001 and 2011 was lower .  The Department o f  P lann ing  has 
o n l y  r e g i o n a l  popu la t i on  p r o j e c t i o n s  beyond 2011. For  the 
I l l a w a r r a  Region, the  h igh e s t i m a t e  f r om 2011 t o  2016 i s  only 
4.1% t o t a l ,  over  t h e  f i v e  yea r  p e r i o d .  Th i s  would suggest  that 
t h e  o b j e c t i v e  o f  no t  exceeding l e v e l  o f  s e r v i c e  D for 
r e c r e a t i o n a l  t r a f f i c  would s t i l l  be met f o r  a c o n s i d e r a b l e  number 
o f  years  beyond 2011, c o n s i d e r i n g  t h e  c o r r i d o r  c a p a c i t y  to 
p r o v i d e  an u l t i m a t e  o f  s i x  lanes. 
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A f t e r  t h e  c o n s t r u c t i o n  o f  t he  proposed Bypass, t h e  significant 
improvement i n  t r a v e l  t ime may i n  f a c t ,  a t t r a c t  more t r a f f i c  to 
t h e  South Coast ( i . e .  l a t e n t  demand) and hence, b r i n g  traffic 
growth r a t e s  back up t o  t h e i r  h i s t o r i c a l  l e v e l s  o f  5-6%. 

6 . 2  Erosion and Sedimentation Control 

The proposed road construction has the po ten t ia l  f o r  significant 
on—site and off—site erosion and sedimentation. The extent of 
such e f f e c t s  would depend on the volume and v e l o c i t y  o f  runoff, 
the area and slope o f  exposed land, and the resistance o f  the 
s o i l  t o  p a r t i c l e  detachment and transportation. 

To minimise erosion and sedimentation, the amount o f  runoff 
generated from the proposed pro jec t  would be cont ro l led  with 
appropr iate  devices which comply with the requirements o f  the 
Soi l  Conserva t ion  Serv i ce .  From the outset o f  the p ro jec t ,  a 
co—ordinated programme o f  eros ion  and sedimentation c o n t r o l  would 
be adopted and i nc l ude  : 

- P repa ra t i on  o f  an e ros ion  c o n t r o l  p l an  p r i o r  to 
c o n s t r u c t i o n ,  i n c l u d i n g  the  p r o v i s i o n  o f  r e t e n t i o n  basins 
which i nco rpo ra te  sediment and p o l l u t i o n  c o n t r o l  measures 
and pe r ime te r  banks. 

- A l l  c o n t r o l  measures would be r e g u l a r l y  inspec ted  and 
ma in ta ined ,  du r i ng  and a f t e r  c o n s t r u c t i o n  stages. 

- A programme t o  p r o g r e s s i v e l y  r evege ta te  exposed areas would 
be implemented i n  areas o f  completed works t o  s t a b i l i s e  the 
soil. 

S p e c i f i c  sed imen ta t ion ,  p o l l u t i o n  and e r o s i o n  c o n t r o l  devices 
would be planned du r i ng  the  d e t a i l e d  des ign and specification 
s tage  w i t h  f u l l  implementat ion o f  t h e  a p p r o p r i a t e  measures 
b e f o r e ,  d u r i n g  and a f t e r  t he  c o n s t r u c t i o n  s tage .  The proposed 
c o n t r o l  measures would comprise both permanent and temporary 
s t r u c t u r e s  t o  i nc l ude  : 

- Adequate b u f f e r  zones between t h e  area o f  d i s t u r b a n c e  and 
t h e  n a t u r a l  d ra inage lines. 

- Es tab l i shment  o f  a s t a b l e  d ra inage system th roughou t  the 
zone o f  d i s tu rbance  i n c l u d i n g  temporary c o n t r o l  structures 
such as d i v e r s i o n  banks, sed imenta t ion  ponds, drop inlets 
w i t h  embedded ba les ,  i n t e r c e p t o r  d i t c h e s  and open channels 
w i t h  embedded ba les ,  sediment t r a p s  and sediment fences. 

- Catch d r a i n s  would be formed above in tended c u t  batter 
s lopes  be fo re  excava t ion ,  t o  p reven t  r u n o f f  f rom reaching 
t h e  exposed su r faces .  These d r a i n s  would be formed as near 
t h e  t o p  edge o f  t h e  c u t t i n g  as p o s s i b l e  t o  maximise 
c o l l e c t i o n  o f  r u n o f f  water. 
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- Toe d r a i n s  would be formed as c l o s e  as p o s s i b l e  a t  t h e  base 
o f  f i l l  embankments o r  c o n s t r u c t i o n  areas w i t h  runoff 
d i r e c t e d  t o  r e t e n t i o n  ponds. 

- Where p r a c t i c a l ,  the ex ten t  o f  c u t  and f i l l  would be kept 
t o  a minimum. Deta i led  design would ensure t h a t  the 
minimum b a t t e r  grade would be 2H:1V, as t h e  area features 
d i s p e r s i b l e  and e r o d i b l e  s o i l s .  I n  c e r t a i n  locations 
s u i t a b l e  rock  f a c i n g  would a l s o  be p laced  t o  permanently 
s t a b i l i s e  f i l l  b a t t e r s ,  t o  a l l o w  b a t t e r  grades o f  1.5H:1V 
t o  be achieved w i t h  envi ronmental  s a f e t y  and considerably 
reduce t h e  impacts on f l o r a  and fauna and properties. 

- A l l  d i v e r s i o n  d ra ins  would be l i n e d  and e r o s i o n  control 
s t r u c t u r e s  ( temporary and permanent) would be t o p s o i l e d  and 
revegetated. 

- Ear th  d i v e r s i o n  banks and channels would be p laced across 
access roads and o the r  areas t o  c o n t r o l  o v e r l a n d  f l o w ,  and 
p reven t  scour ing  which would o t h e r w i s e  cause sheet  and rill 
e r o s i o n  o f  d i s t u rbed  surfaces. 

- No s u r f a c e  d r a i n s  would d ischarge  d i r e c t l y  i n t o  the 
wet lands  o r  dra inage channels,  b u t  i n t o  s u i t a b l e  sediment 
c o n t r o l  s t r u c t u r e s  such as r e t e n t i o n  ponds. 

The l o c a t i o n  o f  major  r e t e n t i o n  and s e d i m e n t a t i o n  ponds a long the 
r o u t e  would i n c l u d e  the  dam c u r r e n t l y  on t h e  "Glengowrie" 
p r o p e r t y ,  one on t h e  "R iversda le "  p r o p e r t y  e a s t  o f  t h e  corridor 
J u s t  above t h e  f l o o d  p l a i n  and ano ther  on t h e  dis—used q u a r r y  at 
Bombo ( r e f e r  F igu res  4A, 4B and 4C). Numerous o t h e r  small 
sed imen ta t i on  and r e t e n t i o n  s t r u c t u r e s  would be c o n s t r u c t e d  at 
s t r a t e g i c  l o c a t i o n s  along the  r o u t e ,  p a r t i c u l a r l y  during 
construction. 

Permanent ponds would have the  c a p a c i t y  t o  c o n t a i n  t h e  first 
f l u s h  f rom a 1 i n  10 year  du ra t i on  s to rm.  I n  a d d i t i o n ,  all 
s e c t i o n s  o f  t h e  completed Bypass would d r a i n  t o  ponds f i t t e d  with 
o u t f l o w  b a f f l e s  t o  prevent  t he  d i scha rge  o f  o i l  and grease 
p roduc ts  which s e t t l e  on the  road pavement. 

To ensure t h a t  t h e  o b j e c t i v e s  o f  t h e  e r o s i o n  and sedimentation 
c o n t r o l  p l a n  a re  achieved be fo re ,  d u r i n g  and a f t e r  construction, 
t h e  RTA would engage the  S o i l  Conserva t ion  S e r v i c e  as a 
s p e c i a l i s t  c o n s u l t a n t  t o  superv ise  r e l e v a n t  p l a n n i n g ,  des ign and 
c o n s t r u c t i o n  activities. 

6 . 3  F l ood ing  and Drainage 

Because o f  t h e  comp lex i t y  o f  f l o o d  behav iou r  i n  t h e  catchment and 
t h e  p a u c i t y  o f  d e t a i l e d  r e l e v a n t  i n f o r m a t i o n ,  an hydrological 
i n v e s t i g a t i o n  was undertaken t o  de te rmine  t h e  p o t e n t i a l  impacts 
o f  road c o n s t r u c t i o n  over  t h e  f l o o d  p l a i n  (RTA, 1990e). 
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The p r i m a r y  purpose o f  the  i n v e s t i g a t i o n  was t o  produce flood 
w a t e r  l e v e l s  and d ischarges a t  p o i n t s  a long t h e  Terragong Swamp 
and t o  determine t h e  necessary design o f  t h e  proposed bridge 
c r o s s i n g ,  as w e l l  as t he  e f f e c t s  o f  t h e  s t r u c t u r e ,  including 
upstream f l o o d  l e v e l  r i s e s ,  f l o w  v e l o c i t y  a t  t h e  c r o s s i n g  and 
f l o o d  w a t e r  r e t e n t i o n .  Computer h y d r o l o g i c a l  and hydraulic 
models RORB and RUBICON were used. 

A 1 i n  100 year  storm event and probab le  maximum precipitation 
(PMP) were t e s t e d  through the  c a l i b r a t e d  model, and v e r i f i e d  with 
i n f o r m a t i o n  determined through landowner interviews. 

Three b r i d g e  s t r u c t u r e s  were t e s t e d ,  r e p r e s e n t i n g  80 metre, 
200 met re  and 300 metre r e s t r i c t i o n s  i n  t h e  f l o o d  p l a i n  (i.e. 
810m, 690m and 590m b r i dge  crossings). 

The m o d e l l i n g  s tudy  (RTA, 1990e) i n d i c a t e d  t h a t  w i t h  a 300 metre 
r e s t r i c t i o n  (590 metre b r i d g e ) ,  t h e r e  would be a peak f l o o d  level 
r i s e  ( a f f l u x )  o f  approx imate ly  10mm w i t h  an inc rease  i n  flow 
v e l o c i t y  o f  about 0.5m/s. 

The f l o o d  l e v e l  r i s e s  ( a f f l u x )  and v e l o c i t i e s  were less  f o r  the 
80 met re  and 200 metre r e s t r i c t i o n  ( i . e .  810m and 690m bridge 
crossings). 

The m o d e l l i n g  a l s o  i nd i ca ted  t h a t  w e i r  f l o w  ( i . e .  water 
over—topping t h e  b r i d g e )  would no t  occur  w i t h  t h e  proposed bottom 
o f  t h e  b r i d g e  s e t  a t  RL 4.5m AHD ( i . e .  b r i d g e  deck l e v e l  o f  5.5m 
and b r i d g e  deck th i ckness  o f  1 .0 metres). 

An independent  check o f  t h e  b r i d g e  a f f l u x  was a l s o  undertaken 
us ing  a d i f f e r e n t  procedure developed i n  t h e  Un i ted  States 
s p e c i f i c a l l y  f o r  b r i d g e  h y d r a u l i c s .  Th is  r e s u l t e d  i n  a similar 
a f f l u x  as p r e d i c t e d  by t h e  RUBICON model (PTA, 1990e). The 
proposed r e s t r i c t i o n  o f  80 metre ( i . e .  810m b r i d g e )  therefore 
p resen ts  t h e  bes t  case o f  the op t i ons  tested. 

The proposed b r i d g e  s t r u c t u r e  would have no d i r e c t  e f f e c t  on the 
channel o f  t h e  Minnamurra R iver  o r  t h e  d ra inage  system maintained 
by t h e  Terragong Drainage Union. The p o t e n t i a l  f o r  any 
a d d i t i o n a l  scour  o f  banks, d ra ins  o r  pas tu re  areas would a l s o  be 
n e g l i g i b l e  w i t h  t h e  p red i c ted  f l o o d  v e l o c i t i e s ,  and r i s k s  to 
s t o c k  and human l i f e  would remain e s s e n t i a l l y  as a t  p r e s e n t .  As 
f l o o d  r e t e n t i o n  t imes would increase o n l y  v e r y  s l i g h t l y  (RTA, 
1990e),  t h e  impact on r o u t i n e  land use a c t i v i t i e s  on t h e  flood 
p l a i n  f o l l o w i n g  f l o o d  events would be s i m i l a r  t o  c o n d i t i o n s  now 
experienced. 

I t  i s  proposed as an a d d i t i o n a l  sa feguard ,  t h a t  a p l uv i og raph  and 
st ream gauge s t a t i o n  be se t  up w i t h i n  t h e  catchment t o  improve 
a v a i l a b l e  c a l i b r a t i o n  data as soon as p o s s i b l e .  Resu l t s  o f  these 
measurements would need t o  be reviewed b e f o r e  t h e  des ign  o f  the 
b r i d g e  l e n g t h  and deck l e v e l  a re  finalised. 
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6 . 4  Water Quality 

The presence o f  more impervious su r faces  such as road pavements 
f o l l o w i n g  t h e  Bypass c o n s t r u c t i o n  has t h e  p o t e n t i a l  t o  increase 
t h e  amount o f  r u n o f f  i n t o  t he  Minnamurra R i v e r  and Rocklow Creek. 
Wi thou t  a p p r o p r i a t e  r u n o f f  and r e t e n t i o n  s t r u c t u r e s ,  t h i s  would 
a f f e c t  l o c a l  d ra inage pa t t e rns  by i n c r e a s i n g  d i s c h a r g e  volumes 
and stream f l o w  v e l o c i t i e s .  Uncon t ro l l ed  r u n o f f  would also 
inc rease  t h e  l e v e l  o f  s o i l  e ros ion ,  and consequen t l y ,  the 
p o t e n t i a l  f o r  sed imenta t ion  i n  t h e  n a t u r a l  d r a i n a g e  system. 

Sediments which c o n t a i n  high c o n c e n t r a t i o n s  o f  phosphorous and 
n i t r o g e n  m a i n l y  f rom a g r i c u l t u r a l  sources,  would a f f e c t  the 
p h y s i c a l  fo rm o f  streams ( e . g .  encourage excess i ve  growth of 
a lgae  and o t h e r  wa te r  p l a n t s ) ,  which cou ld  consequen t l y  cause the 
d e t e r i o r a t i o n  o f  t h e  aqua t i c  h a b i t a t ,  reduce s t ream hydraulic 
c a p a c i t y ,  i nc rease  r i ve rbank  e ros ion ,  and p o s s i b l y  i n c rease  the 
occur rence o f  flooding. 

Other  p o t e n t i a l  impacts assoc ia ted w i t h  t h e  p roposa l  i n c l u d e  road 
and v e h i c l e  p o l l u t a n t s  which are many and v a r i e d ,  i n c l u d i n g  a 
range o f  t r a c e  meta ls  ( l ead ,  z i n c ,  cadminim, copper ,  chromium and 
n i c k e l ) ,  hydrocarbons and t h e i r  combustion d e r i v a t i v e s ,  and 
a c c i d e n t a l  s p i l l a g e s .  These p o l l u t a n t s  would d i s s i p a t e  f r om the 
road i n  s tormwater  r u n o f f ,  and unless con ta i ned  by retention 
s t r u c t u r e s  w i t h  p o l l u t i o n  c o n t r o l  dev i ces ,  t h e y  c o u l d  affect 
wa te r  quality. 

To m i t i g a t e  t h e  p o t e n t i a l  adverse impacts o f  e r o s i o n ,  pollution 
and sed imen ta t ion  on water  q u a l i t y  i n  t h e  Minnamurra R i v e r  and 
Rocklow Creek, t h e  e ros ion  and sed imen ta t i on  c o n t r o l  measures 
(bo th  temporary and permanent), d e t a i l e d  i n  s e c t i o n  6 . 2 ,  would be 
f u l l y  implemented. Other s p e c i f i c  measures t o  ensure water 
q u a l i t y  i s  no t  degraded inc lude  : 

- A sys temat i c  wa te r  q u a l i t y  m o n i t o r i n g  programme including 
pre—const ruct ion sampling and analysis. 

- Use o f  grassed verges and s tormwater  g u t t e r s  where soil 
s t r u c t u r e  would allow. 

- P r o v i s i o n  o f  a combinat ion o f  r e t e n t i o n  basins/artificial 
wet lands a t  a p p r o p r i a t e  l o c a t i o n s  t o  h e l p  remove sediments, 
n u t r i e n t s  and p o l l u t a n t s  f rom s to rmwate r  o f f  t h e  Bypass. 
Design o f  such wet lands t o  ensure t h e y  a r e  n o t  breached by 
f l o o d  events as t h e y  would accumulate s u b s t a n t i a l  pollution 
loads over  t i m e ,  which should n o t  be r e l e a s e d  i n t o  the 
sur round ing  envi ronment.  Removal and d i s p o s a l  of 
accumulated sediment a t  a p p r o p r i a t e  i n t e r v a l s  t o  ensure 
adequate capacity. 
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6 . 5  A i r  Quality 

Improvements t o  a i r  q u a l i t y  i n  t h e  area th rough w h i c h  the 
e x i s t i n g  Highway passes are  expected t o  occur  as a r e s u l t  of 
g e n e r a l l y  reduced congest ion and smoother t r a f f i c  f l o w s .  This is 
because more v e h i c l e  emissions tend t o  occur  a t  l ow speeds and 
d u r i n g  a c c e l e r a t i o n / d e c e l e r a t i o n  c y c l e s  than f r o m  s t e a d y  speed 
smooth f l o w i n g  t r a f f i c .  In  p a r t i c u l a r ,  t h e  p r o p o s a l  would have 
ma jo r  p o s i t i v e  impacts f o r  t h e  r e s i d e n t s  o f  Minnamurra and Kiama 
Downs i n  c l o s e  p r o x i m i t y  o f  t he  Highway. 

I n  t h e  f u t u r e ,  volumes o f  motor v e h i c l e s  t r a v e r s i n g  regional 
roads would r i s e  regard less  o f  t h e  c o n s t r u c t i o n  o f  t h e  proposed 
Bypass. The e f f e c t  on a i r  q u a l i t y  o f  t h e  p roposa l  i n  isolation 
would t h e r e f o r e  be n e g l i g i b l e .  As t r a f f i c  d e n s i t y  and speed are 
r e l a t e d ,  t h e  proposed Bypass would f a c i l i t a t e  an unimpeded flow 
and a g e n e r a l l y  more s t a b l e  v e h i c l e  speed, which wou ld  a s s i s t  in 
r educ ing  t h e  amount o f  v e h i c l e  emiss ions i n t o  t h e  atmosphere. 

For  t h e  whole o f  i t s  length the  proposed Bypass wou ld  traverse 
r u r a l  and i n d u s t r i a l  land w i t h  a smal l  p o p u l a t i o n .  No existing 
d w e l l i n g s  would be w i t h i n  50 metres o f  t h e  roadway. 

The c o a s t a l  s e t t i n g  o f  t h e  c o r r i d o r  i s  a p o s i t i v e  aspec t  f o r  the 
d i s p e r s a l  o f  atmospheric p o l l u t a n t s .  The p r e v a i l i n g  winds 
( sou th  and north—east i n  summer, and west and south—west in 
w i n t e r )  and topography ( r e f e r  Sec t ion  5 . 1 )  o f  t h e  a rea  generally 
ensure t h a t  p o l l u t a n t s  do no t  concen t ra te  t o  l e v e l s  which are  of 
consequence. 

Some minor  v e h i c l e  p o l l u t i o n  may be exper ienced i n  t h e  lower 
Minnamurra f l o o d  p l a i n  near t he  r o u t e  and p a r t i c u l a r l y  on still 
w i n t e r  mornings w i t h  t h e  presence o f  i n v e r s i o n  l a y e r s  which would 
a c t  as a b a r r i e r  t o  p o l l u t a n t  d i s p e r s a l .  I n  such e v e n t s ,  the 
p o l l u t i o n  would u s u a l l y  d i spe rse  by t h e  mid t o  l a t e  morning. 
A f t e rnoon  see breezes would he lp  t o  c r e a t e  t h e  m i x i n g  o f  fresh 
a i r  w i t h  t h e  p o l l u t a n t s ,  and evening k a t a b a t i c  w i n d s  drifting 
f r om t h e  escarpment t r a v e l l i n g  o u t  t o  sea, would c l e a r  the 
atmosphere. P o l l u t a n t  concen t ra t i ons  a r e  n o t  l i k e l y  t o  pose 
h e a l t h  r i s k s  o r  d i s comfo r t  t o  r e s i d e n t s  near t h e  r o u t e  under 
these  conditions. 

Dur ing  c o n s t r u c t i o n ,  a i r  q u a l i t y  w i t h i n  t h e  immediate v i c i n i t y  of 
t h e  proposed Bypass cou ld  d e t e r i o r a t e  due t o  t h e  g e n e r a t i o n  of 
d u s t  f rom ear thworks .  On t h e  southern  edge o f  Gainsborough this 
impact  would be s i m i l a r  t o  t he  dus t  gene ra t i on  a s s o c i a t e d  with 
t h e  l o c a l  qua r r y  activities. 

E f f e c t i v e  wa te r i ng  down o f  v e h i c l e  and machinery o p e r a t i n g  areas 
d u r i n g  t h e  c o n s t r u c t i o n  pe r i od  would be s p e c i f i e d  i n  t h e  contract 
documents as a means o f  m in im i s i ng  t h i s  e f f e c t .  O v e r a l l ,  no 
ma jo r  adverse a i r  q u a l i t y  e f f e c t s  a re  foreseen. 
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6 . 6  Na tu ra l  Environment 

As i n d i c a t e d  i n  Sect ion 5 . 5 ,  t he  proposed road c o r r i d o r  passes 
through an area which has g e n e r a l l y  been h i g h l y  d i s t u r b e d  since 
European s e t t l e m e n t ,  ye t  never the less ,  s t i l l  ho lds  significant 
e c o l o g i c a l  importance, p a r t i c u l a r l y  t he  e s t u a r i n e  we t l ands  and 
t h e  Tabbagong F o r e s t .  The i m p l i c a t i o n s  o f  t h e  p r o p o s a l  f o r  the 
n a t u r a l  environment are addressed i n  t h i s  s e c t i o n  w i t h  further 
more s p e c i f i c  a t t e n t i o n  t o  wet land issues p resen ted  i n  Section 
6.7 

P o t e n t i a l  Impacts o f  the Proposal 

Th is  s e c t i o n  i d e n t i f i e s  t h e  p o t e n t i a l  impacts o f  t h e  proposed 
c o r r i d o r  du r i ng  both the c o n s t r u c t i o n  and o p e r a t i o n  stages. 
These impacts need t o  be descr ibed be fo re  a p p r o p r i a t e  mitigation 
measures/safeguards can be de f i ned .  Such measures can no t  only 
min imise  t h e  impacts,  bu t  a l s o  se t  i n  p lace  a f ramework through 
which t h e  q u a l i t y  o f  the v a l l e y ' s  n a t u r a l  r esou rces  c o u l d  be 
s u b s t a n t i a l l y  improved over time. 

o Erosion and Sedimentation 

The RTA (1990 j )  i nd i ca ted  t h a t  the  p o t e n t i a l  e f f e c t s  o f  erosion 
and sed imenta t ion  ( r e f e r  Sect ion 6 . 2 )  would be s p e c i f i c  t o  three 
major  groups o f  organism i n  the  Minnamurra R i v e r .  These a re  : 

- Oysters — increased s i l t  loads r e s u l t  i n  t h e  gradual 
d e c l i n e  i n  o y s t e r  condition 

- F ish — numerous e f f e c t s  i n c l u d i n g  g i l l  c l a g g i n g  and 
d i s r u p t i o n  t o  m i g r a t i o n  behaviour 

- Seagrasses — smoothing o f  seagrass reduces photosynthetic 
e f f i c i e n c y  by s e t t l i n g  on leaves. 

o Ground and Surface Water Flows 

A t  l e a s t  t h r e e  p o t e n t i a l  adverse impacts can be envisaged 
r e l a t i n g  t o  wa te r  f l o w  (RTA, 1990 j ) .  They a r e  : 

- c o n s t r u c t i o n  o f  t he  deep c u t t i n g  th rough  Tabbagong Forest 
cou ld  a f f e c t  t h e  p a t t e r n  o f  groundwater  movement above and 
below t h e  roadway 

- r e l ease  o f  highway r e l a t e d  r u n o f f  i n t o  t h e  Minnamurra River 
cou ld  exacerbate t he  adverse e f f e c t  o f  f l o o d  flows 

- converse ly ,  t h e  impedance o f  f l o o d  f l o w s  by  c o n s t r u c t i o n  of 
embankments cou ld  a l t e r  t h e  spec ies c o m p o s i t i o n  o f  affected 
p l a n t  communities. 

o Pollution 

Th is  r e l a t e s  t o  t h e  p o t e n t i a l  adverse e f f e c t s  o f  v e h i c l e  and 
highway de r i ved  p o l l u t a n t s  i n c l u d i n g  t r a c e  me ta l s  and 
hydrocarbons.  In  a d d i t i o n ,  acc i den ta l  s p i l l a g e  o f  hazardous 
m a t e r i a l s  i s  a risk. 
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O the r  p o l l u t a n t s  i nc lude  b ioc ides  t h a t  may be used d u r i n g  the 
c o n s t r u c t i o n ,  and a l s o  c o n s t r u c t i o n  dus t  t h a t  may s e t t l e  on 
leaves l i m i t i n g  photosynthesis  and i n  t u r n ,  growth. 

o H a b i t a t  Loss 

Some h a b i t a t  loss would occur a t  t h e  f o l l o w i n g  l o c a t i o n s  : 

— a s tand o f  casuar inas a t  t h e  n o r t h e r n  j u n c t i o n  o f  the 
proposed Bypass w i t h  t he  e x i s t i n g  Highway 

— a sedge/rushland community i n  t h e  Mandl property 

— a wet land community i n  t h e  "Tongarra"  property 

— t h e  swamp oak communities ad jacen t  t o  t h e  Minnamurra River 

— t h e  wet s c l e r o p h y l l  f o r e s t  community which partly 
c o n s t i t u t e s  Tabbagong Forest  which i s  a l r e a d y  l i m i t e d  in 
extent. 

o Fragmentat ion o f  Habitat 

New road c o r r i d o r s  have the  p o t e n t i a l  t o  no t  o n l y  d i r e c t l y  affect 
w i l d l i f e  popu la t i ons ,  bu t  a l so  f ragment communities. 
Fragmentat ion could be the  most severe impact o f  t h e  proposal, 
p a r t i c u l a r l y  between the  f o res ted  lands t o  t h e  west  o f  the 
c o r r i d o r  and es tua r i ne  wet lands near t h e  "Dunmore House" and 
Mandl p r o p e r t i e s ,  and those o f  Tabbagong Fo res t  on t h e  o t h e r  side 
o f  t h e  c o r r i d o r .  I s o l a t i o n  o f  these r e s e r v o i r s  f r om one another 
and f rom t h e i r  ' h i n t e r l a n d s '  cou ld  adve rse l y  a f f e c t  faunal 
d i v e r s i t y  over  a cons iderab le  p a r t  o f  t h e  lower Jamberoo Valley. 

The proposed Bypass would not d i r e c t l y  a f f e c t  any o f  the 
i m p o r t a n t  w i l d l i f e  c o r r i d o r s  i d e n t i f i e d  i n  I l l a w a r r a  REP No 1. 

o W i l d l i f e  Mortality 

The e x t e n t  o f  c learance o f  n a t u r a l  v e g e t a t i o n  i n  t h e  lower 
Jamberoo V a l l e y  has a l ready  led t o  severa l  l o c a l i s e d  extinctions 
( r e f e r  s e c t i o n  5 . 5 ) .  Popula t ions o f  s u r v i v i n g  w i l d l i f e  species 
i n  t h e  lower  v a l l e y  ( e . g .  swamp w a l l a b y )  a r e  sma l l  and 
f ragmented,  and hence s u s c e p t i b l e  t o  l o c a l  e x t i n c t i o n .  I t  is 
t h e r e f o r e  conce ivab le  t h a t  w i l d l i f e  k i l l s  on t h e  h ighway could 
f u r t h e r  lessen t h e  l i k e l i h o o d  o f  s u r v i v a l  f o r  such species. 

o W i l d l i f e  Disturbance 

The impact  o f  no ise ,  v i b r a t i o n  and v i s u a l  s t i m u l i i  may cause 
an imals  t o  avo id  t h e  v i c i n i t y  o f  t h e  road f o r  n e s t i n g  and/or 
f e e d i n g  purposes.  W h i l s t  t h i s  i s  g e n e r a l l y  p o o r l y  researched or 
unders tood ,  and e s s e n t i a l l y  undocumented f o r  A u s t r a l i a n  fauna,  it 
i s  q u i t e  p o s s i b l e  t h a t  such changes cou ld  have adverse  impacts on 
some w i l d l i f e  species. 
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S t r a t e g i e s  t o  Conserve Eco log ica l  Values 
( M i t i g a t i o n  and Safeguards) 

The key elements o f  the s t r a t e g i e s  proposed t o  conserve 
e c o l o g i c a l  va lues are discussed below. These m i t i g a t i o n  measures 
would be inco rpora ted  i n t o  the  design and c o n t r a c t  documents, and 
t h e y  would be moni tored dur ing  and a f t e r  c o n s t r u c t i o n  so that 
t h e r e  i s  feedback regard ing the  e f f e c t i v e n e s s  and p r a c t i c a l i t y  of 
t h e  work. 

I n  v iew o f  t h e  environmental  resources which cou ld  be a f f e c t e d  by 
c o n s t r u c t i o n  and opera t ion  o f  t h e  proposed roadway, i t  is 
proposed t h a t  an independent env i ronmenta l  s p e c i a l i s t  be 
appo in ted  t o  oversee the  c o n s t r u c t i o n  and e a r l y  o p e r a t i o n  o f  the 
roadway i n  accordance w i t h  an env i ronmenta l  management p lan  t o  be 
prepared be fo re  construction. 

o Eros ion and Sedimentat ion Control 

S t r a t e g i e s  f o r  e ros ion  and sed imenta t ion c o n t r o l  a re  d iscussed in 
d e t a i l  i n  Sec t ion  6 .2 .  Genera l ly ,  i t  i s  proposed t h a t  no surface 
d r a i n s  w i l l  d ischarge  d i r e c t l y  i n t o  e i t h e r  t h e  wet lands  or 
d ra inage channels dur ing  c o n s t r u c t i o n ,  b u t  i n t o  s u i t a b l e  sediment 
c o n t r o l  s t r u c t u r e s .  As much vege ta t i on  as p o s s i b l e  between the 
roadway and wet lands o r  drainage channels would be r e t a i n e d ,  as 
t h i s  v e g e t a t i o n  w i l l  help f i l t e r  ou t  sed iment .  Ford ing  of 
waterways w i t h  c o n s t r u c t i o n  equipment would be prevented by 
f e n c i n g  o f f  t h e  wetlands from t h e  c o n s t r u c t i o n  s i t e ,  and by 
b u i l d i n g  t h e  in tended c ross ing  a t  an e a r l y  s tage  f o r  use 
t h e r e a f t e r  by a l l  c o n s t r u c t i o n  vehicles. 

o Con t ro l  o f  Pollution 

With r espec t  t o  chemical p o l l u t a n t s  such as hydrocarbons washed 
f rom t h e  road su r face  o r  acc iden ta l  chemical  t a n k e r  s p i l l s ,  the 
c u r r e n t  i n d i c a t o r s  are t h a t  t he  bes t  t r e a t m e n t  would comprise 
a r t i f i c i a l  wet lands and r e t e n t i o n  b a s i n s .  These bas ins  typically 
have long r e t e n t i o n  t imes t o  a l l o w  f o r  s e t t l e m e n t  o f  fine 
p a r t i c l e s ,  and t h e  containment a l s o  p e r m i t s  s p e c i a l i s t  treatment 
where possible. 

A r t i f i c i a l  wet lands g e n e r a l l y  comprise macrophyte p l a n t i n g  to 
f a c i l i t a t e  b i o l o g i c a l  improvement i n  w a t e r  q u a l i t y .  The wetlands 
would be loca ted  so t h a t  t hey  would n o t  be breached by flood 
even ts ,  as t h e y  g e n e r a l l y  accumulate s u b s t a n t i a l  p o l l u t i o n  loads 
ove r  t i m e .  The designs would cons ide r  t h e  need f o r  dual  pond 
systems and l i t t e r  t r a p s .  Ponds cou ld  a l s o  be l oca ted  in 
p a r a l l e l  so t h a t  v e r y  l a rge  f l o w s ,  which u s u a l l y  c o n t a i n  few 
non—sediment p o l l u t a n t s ,  would bypass t h e  a r t i f i c i a l  wet lands and 
he lp  m a i n t a i n  i t s  i n t e g r i t y .  Regular maintenance o f  t h e  ponds 
would i n c l u d e  dredging and d isposa l  o f  accumulated m a t e r i a l  to 
ensure ample c a p a c i t y  a t  a l l  times. 

The p o t e n t i a l  f o r  major t anke r  s p i l l s  on t h e  proposed 810 metre 
Terragong Swamp b r i dge  represents  a r i s k  t o  t h e  we t land  ecology. 
The t y p e  o f  b r i d g e  design envisaged would n o t  s p e c i f i c a l l y  allow 
f o r  t o t a l  d ra inage o f  such s p i l l s  t o  t h e  bas ins  on e i t h e r  s i d e  of 
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t h e  f l o o d  p l a i n .  Rather,  the  b r i dge  would p r o v i d e  f o r  discharge 
o f  s tormwater  o r  l i q u i d s  a t  r e g u l a r  i n t e r v a l s  a long the 
s t r u c t u r e .  There fore ,  i n  the  event o f  a s p i l l ,  adverse impacts 
on t h e  wet land  environment could be p o t e n t i a l l y  significant 
depending on t h e  type  o f  substance and q u a n t i t y  spilled. 

As w i t h  p o t e n t i a l  community r i s k s  assoc ia ted  w i t h  hazardous road 
t r a n s p o r t  events ( r e f e r  Sect ion 6 . 1 5 ) ,  t h e  p r o b a b i l i t y  o f  major 
s p i l l s  o c c u r r i n g  on a high standard road such as proposed,  would 
be v e r y  s m a l l .  In t h i s  regard,  dra inage f rom t h e  b r i d g e  would be 
t y p i c a l  o f  v i r t u a l l y  a l l  c ross ings over  we t lands ,  waterways and 
f l o o d  plains. 

I t  i s  noted t h a t  a d i f f e r e n t  b r i d g e  c r o s s i n g  a l i gnmen t  (e.g. 
Minnamurra Bends) may pose s i m i l a r  o r  h i g h e r  r i s k s  t o  ecological 
damage f rom p o t e n t i a l  spills. 

o Loss o f  Important  Natura l  Resources 

P l a n t  species which are g e n e r a l l y  regarded as absent  o r  limited 
d i s t r i b u t i o n  on the  coast o f  Cent ra l  I l l a w a r r a ,  and which  would 
be d i r e c t l y  a f f e c t e d  o r  w i t h i n  c l ose  p r o x i m i t y  t o  t h e  proposed 
c o r r i d o r  are  Sassafrass (Doryphora s a s s a f r a s s ) ,  Turpentine 
(Syncarp ia  o l o m u l i f e r a ) ,  Nat ive H ib iscus  and Spot ted Gum 
(Euca lyp tus  macu la ta ) .  These are  found i n  t h e  Tabbagong Forest. 

With r espec t  t o  species a t  o r  c lose  t o  t h e i r  sou thern  most limits 
o f  d i s t r i b u t i o n  two species would be a f f e c t e d  by t h e  corridor, 
N a t i v e  H ib i scus  (H ib iscus  he te rophy l l u s )  found i n  t h e  Tabbagong 
Fo res t  and Grey mangroves Avicennia mar ina)  found i n  t h e  wetland 
areas ( r e f e r  Sec t ion  6.7. 

There a r e  a l s o  f i v e  p l a n t  species which a r e  cons ide red  t o  be rare 
o r  t h rea tened  which could occur i n  t h e  Tabbagong F o r e s t .  None of 
t hese  however, would be d i r e c t l y  a f f e c t e d  by t h e  corridor. 

A f u l l  l i s t i n g  o f  p l a n t  species known t o  occur  i n  t h e  s t u d y  area 
which a re  o f  l i m i t e d  d i s t r i b u t i o n ,  a t  t h e i r  southern—most 
d i s t r i b u t i o n  o r  a re  r a r e  and th rea tened i s  p rov i ded  a t  Appendix 
E. 

To compensate f o r  t h e  p o t e n t i a l  loss o f  i n d i v i d u a l s  o f  the 
impo r t an t  spec ies  i d e n t i f i e d  above, t h e  RTA would i n i t i a t e  a seed 
c o l l e c t i o n  programme p r i o r  t o  c o n s t r u c t i o n  commencement. These 
spec ies  would then be es tab l i shed  as p a r t  o f  t h e  p r o g r e s s i v e  re— 
v e g e t a t i o n  programme. 

No impo r t an t  animal species are l i k e l y  t o  be d i r e c t l y  a f f e c t e d  by 
t h e  proposed c o r r i d o r  i n  terms o f  h a b i t a t  d e s t r u c t i o n ,  however, 
i n d i r e c t  e f f e c t s  such as impact on w i l d l i f e  c o r r i d o r  o r  water 
q u a l i t y ,  cou ld  r e s u l t  i n  adverse e f f e c t s .  Th i s  aspec t  is 
d iscussed below. 

One animal spec ies  o f  p a r t i c u l a r  i n t e r e s t  i n  t h e  r i v e r  a r e a  is 
t h e  A u s t r a l i a n  Gray l i ng  (P ro to toc tes  manaena). The DEP (1985) 
i d e n t i f i e d  t h a t  t h e  Minnamurra R i ve r  suppor ts  p o p u l a t i o n s  o f  this 
f i s h  which i s  repo r ted  t o  be a t  i t s  northern—most e x t e n t  and 
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d e c l i n i n g  i n  popu la t i on .  I t  i s  g e n e r a l l y  regarded as being rare 
and i s  c l a s s i f i e d  as p o t e n t i a l l y  th rea tened  by t h e  Australian 
S o c i e t y  f o r  F ish B io logy  (RTA, 1990 j ) .  Safeguards t o  control 
wa te r  q u a l i t y  and t o  p r o t e c t  and improve t h e  we t land  environment 
near t h e  proposed road would not  a f f e c t  t h e  c o n s e r v a t i o n  o f  this 
species. 

o Crea t ion  o f  W i l d l i f e  Hab i ta t  and Corridors 

The conse rva t i on  value o f  a road c o r r i d o r  as a f l o r a  and fauna 
h a b i t a t  i s  recognised as i t  can p rov ide  a long con t inuous  area of 
shrubs and t r e e s ,  and t h e r e f o r e  has p o t e n t i a l  as a r e s e r v o i r  for 
popu la t i ons  o f  p l a n t s ,  i nve r t eb ra tes  and sma l l  vertebrates. 

Revegetat ion o f  t h e  road verge w i t h  n a t i v e  t r e e s  and shrubs would 
c r e a t e  n a t u r a l  h a b i t a t  and discourage i n v a s i o n  by non—indigenous 
fauna.  I t  would a l s o  obv i a te  t he  use o f  h e r b i c i d e s  and 
f e r t i l i s e r s ,  and would e l i m i n a t e  the  need f o r  mowing which 
reduces f l o r a  and hence fauna l  diversity. 

The proposal  would a l so  c rea te  new h a b i t a t s  such as nes t i ng  for 
b i r d s  and bats  under the proposed b r i d g e ,  and a l s o  r o o s t i n g  sites 
f o r  va r i ous  o t h e r  fauna. The proposed con t inuous  p l a n t i n g  along 
t h e  edge o f  the  c o r r i d o r  would p rov ide  a f a u n a l  c o r r i d o r  f o r  the 
leng th  o f  t h e  roadway and would compensate f o r  t h e  existing 
f r agmen ta t i on  o f  h a b i t a t  on the  lower Jamberoo Valley. 

To reduce road k i l l s ,  i t  i s  a l so  proposed where necessary,  to 
fence o f f  t h e  roadway as near as p r a c t i c a l  t o  t h e  road shoulder. 

As i n d i c a t e d  above, the  proposed c o r r i d o r  has t h e  p o t e n t i a l  to 
separate  t h e  Minnamurra wet lands and n a t u r a l  lands o f  Tabbagong 
Fores t  w i t h  respec t  t o  p o t e n t i a l  w i l d l i f e  movement. On t h e  other 
hand, i t  can re—establ ish a na tu ra l  b r i d g e  o r  l i n k  between the 
two areas. 

I t  i s  proposed t h a t  a w i l d l i f e  connect ion be p rov i ded  under the 
roadway a t  severa l  l oca t i ons  i n c l u d i n g  t h e  ma jo r  b r i d g e  crossing 
over  Terragong Swamp and i n  con junc t i on  w i t h  culvert 
c o n s t r u c t i o n .  P r e l i m i n a r y  design i n d i c a t e s  two c u l v e r t  crossings 
on t h e  Dunmore Lakes Park s i t e ,  one on "G lengowr ie "  and at 
Rocklow Creek, and two i n  t he  Bombo q u a r r y  a rea .  I n  a d d i t i o n ,  a 
connec t ion  would be a v a i l a b l e  under t h e  sou the rn  end o f  the 
Tabbagong Swamp c ross ing  on "Riversdale". 

I n  a d d i t i o n  t o  e s t a b l i s h i n g  these vegeta ted  l i n k s  under t h e  road, 
t h e  RTA would i n tend  t o  e s t a b l i s h  a w i l d l i f e  c o r r i d o r  on both 
s ides  o f  t h e  Bypass between Tabbagong Fo res t  and t h e  Minnamurra 
we t lands .  As such a s t r i p  o f  w i l d l i f e  c o r r i d o r  a d d i t i o n a l  t o  the 
proposed road c o r r i d o r  would a f f e c t  t h e  " R i v e r s d a l e "  property, 
t h e  w i d t h  a v a i l a b l e  would be sub jec t  t o  n e g o t i a t i o n s  w i t h  the 
owner. 

I t  i s  noted t h a t  such a w i l d l i f e  c o r r i d o r  was i d e n t i f i e d  by the 
DEP (1985) and would enhance and extend e x i s t i n g  wildlife 
habitats. 
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o Wetland B u f f e r  Zone 

As i n d i c a t e d  i n  Sec t ion  5 . 5 ,  t h e  casuar ina f o r e s t s  w i t h i n  the 
Minnamurra R i ve r  and i t s  a d j o i n i n g  wet lands a re  showing little 
r e g e n e r a t i o n  due t o  c a t t l e  t r a m p l i n g  and f e e d i n g .  Much o f  the 
f o r e s t  has now reached m a t u r i t y  and t r e e  deaths a r e  occurring. 

The RTA would n e g o t i a t e  w i t h  t h e  owners o f  relevant 
p r o p e r t i e s  ( v i z .  "Glengowr ie" ,  "Tongar ra" ,  "Myree H i l l "  and 
" R i v e r s d a l e " ) ,  t o  e s t a b l i s h  a r i p a r i a n  b u f f e r  zone on t h e  land 
res idues  severed by t h e  proposa l .  This cou ld  e n t a i l  either 
purchase o f  t h e  areas o r  supply o f  m a t e r i a l s  ( e . g .  f e n c i n g ,  plant 
s t o c k ,  etc). 

The r i p a r i a n  b u f f e r  zone would be p r e f e r a b l y  40 me t res  on either 
s i d e  o f  t h e  Minnamurra R ive r  and i t s  t r i b u t a r i e s  and around the 
SEPP 14 wetlands. 

A d e t a i l e d  d i scuss ion  on the  e f f e c t  o f  t he  SEPP 14 we t lands  is 
p rov ided  below. 

6 . 7  SEPP 14 Wetlands 

Loca t i on  

The proposa l  would d i r e c t l y  e f f e c t  p a r t  o f  a w e t l a n d  No 372 
p r o t e c t e d  by S ta te  Planning P o l i c y  No 14 Coasta l  Wet lands .  The 
boundary o f  t h i s  wet land i n  r e l a t i o n  t o  t h e  proposed c o r r i d o r  is 
shown on F igu re  15. 

C o n s t r u c t i o n  Phase 

o Effects 

The c o r r i d o r  g e n e r a l l y  passes through t h e  wes te rn  e x t r e m i t y  of 
t h e  des ignated  wet land boundary w i t h  s p e c i f i c  c o n t a c t  a t  two 
l o c a t i o n s .  The f i r s t  i s  j u s t  south o f  t h e  "Tongar ra "  property. 
A l though t h i s  s e c t i o n  would be comp le te l y  b r i d g e d ,  establishment 
o f  p i e r s  would r e q u i r e  t he  removal o f  most o f  t h e  v e g e t a t i o n  i n  a 
c o r r i d o r  o f  about 35 metres wide.  The t o t a l  a rea o f  vegetation 
removal would be about 1.1 hectares w i t h  t h e  predominant 
v e g e t a t i o n  t y p e  being Swamp Oak (Casuarina g l a u c a ) .  There are 
a l s o  s c a t t e r e d  grey  mangroves (Av incenn ia  mar ina )  and an 
unde rs to rey  o f  Common Reed (Phraqmite a u s t r a l i s )  and Sea Rush 
(Juncus Kraussii). 

As i n d i c a t e d  i n  Sec t ion  4 . 7 ,  c o n s t r u c t i o n  mach inery  w i t h i n  the 
wet land would be l i m i t e d  t o  p i l e  d r i v i n g  r i g s  o n l y .  The bridge 
deck would be cons t ruc ted  i n  sec t ions  and lowered by  c rane  from 
t h e  span a l r e a d y  i n  p lace .  Subsequent m a t e r i a l s  r e q u i r e d  such as 
conc re te  and s t e e l  re in fo rcement ,  would be t r a n s p o r t e d  across the 
e x i s t i n g  spans. Th is  method would keep c o n s t r u c t i o n  machinery in 
t h e  wet land  t o  a minimum. 
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The second area a f f e c t e d  i s  a smal l  mixed s tand o f  Swamp Oak 
(Casuar ina q lauca )  and grey mangrove (Av incenn ia  m a r i n a )  w i t h  an 
unders to rey  o f  Common Reed (Phraqmite a u s t r a l i s )  and Lantana (L. 
camara) conta ined i n  the  "Glengowrie" p r o p e r t y .  I t  i s  notable 
t h a t  t h e r e  i s  no present  regenera t ion  o f  Casuar ina due t o  stock 
t r a m p l i n g  and consumption o f  j u v e n i l e s .  The area o f  vegetation 
removed would be about 0 .8  hectares. 

o Safeguards 

A number o f  safeguards would be implemented t o  reduce  t h e  impact 
on t h e  v e g e t a t i o n  loss and p r o t e c t  t he  ad j acen t  w e t l a n d  areas. 
They i n c l u d e  : 

o Regular  c o n s u l t a t i o n  w i t h  o f f i c e r s  f rom t h e  Soil 
Conservat ion Serv ice and o t h e r  r e l e v a n t  government 
a u t h o r i t i e s  a t  commencement o f  major  c o n s t r u c t i o n  phases. 

o Cons t ruc t i on  methods t o  l i m i t  movement o f  mach ine ry  i n  the 
wet land area. 

o Progress ive  placement and removal o f  a g e o t e x t i l e  silt 
fence p laced on the  downstream s i d e  o f  t h e  active 
c o n s t r u c t i o n  s i t e  t o  prevent  a l t e r a t i o n  o f  w a t e r  quality. 

o Progress ive  su r face  s t a b i l i s a t i o n  and re—vegetation 
a longs ide  and beneath the  b r i dge  s t r u c t u r e  once t h e  bridge 
p i e r s  a re  i n  p lace .  Numerous cases o f  s u c c e s s f u l  mangrove 
re— es tab l i shment  through t r a n s p l a n t i n g  have been reported 
by t h e  S t a t e  P o l l u t i o n  Cont ro l  Commission and t h e y  indicate 
t h a t  such a c t i o n  would be p a r t i c u l a r l y  s u i t a b l e  f o r  both 
screen ing and h a b i t a t  r e s t o r a t i o n  (SPCC, 1983). 

o Progress ive  es tab l ishment  o f  ind igenous v e g e t a t i o n  on the 
road embankments and p r o v i s i o n  o f  a c u l v e r t  on t h e  wetland 
area i n  t h e  "Glengowrie" property. 

o Regular wa te r  mon i to r ing  du r ing  c o n s t r u c t i o n  w i t h  testing 
o f  parameters such as t u r b i d i t y ,  o i l  and g rease ,  pH, 
c o n d u c t i v i t y ,  s a l i n i t y  and c h l o r i n a t e d  hydrocarbons. 

• Other  measures such as c o n s t r u c t i o n  o f  wet  retention 
bas ins ,  sed imenta t ion  ponds and e r o s i o n  c o n t r o l  measures as 
o u t l i n e d  i n  Sect ion  6 .2  and 6 .4  would a l s o  be adopted. 

Operat ion Phase 

• Effects 

As i n d i c a t e d  above, t he  proposal would r e q u i r e  t h e  removal  of 
about 2 hectares  o f  wetlands p ro tec ted  by SEPP 14. A large 
p r o p o r t i o n  o f  t h e  area a f f e c t e d  by t h e  proposed b r i d g e  would be 
r e i n s t a t e d  w i t h  casuar inas and mangroves p l a n t e d  r i g h t  up t o  and 
a longs ide  t h e  b r i d g e .  Beneath the  b r i d g e  o n l y  s m a l l e r  species 
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such as t h e  rushes and reeds, would be r e - e s t a b l i s h e d .  The net 
permanent removal o f  vege ta t ion  i s  thus  es t imated  t o  be abou t  1.2 
hectares. 

The proposa l  would a l s o  have the  p o t e n t i a l  t o  e f f e c t  water 
q u a l i t y  by increased inpu t  o f  l i t t e r ,  and p o s s i b l e  impact  of 
hydrocarbons and metals such as lead f rom highway runoff. 

The e f f e c t  o f  these impacts would be minimised by t h e  relevant 
sa feguards  o u t l i n e d  i n  Sect ions 6 .2  and 6 . 4 .  I n  a d d i t i o n  i t  is 
be noted t h a t  t he  removal o f  80% o f  t r a f f i c  f rom t h e  existing 
P r i nces  Highway around the  Minnamurra Bends would p r o v i d e  a 
s i g n i f i c a n t  b e n e f i c i a l  e f f e c t  on wa te r  q u a l i t y  f o r  t h e  Minnamurra 
R i v e r  i n  t h a t  area. 

I n d i r e c t  e f f e c t s  t o  t he  main wet land area would be n e g l i g i b l e  as 
t h e r e  would be no a l t e r a t i o n  t o  h y d r o l o g i c a l  conditions, 
s u b s t r a t a  o r  water  q u a l i t y  ou t s i de  t h e  c o n s t r u c t i o n  zone. In 
v i ew  o f  t h e  small  p ropo r t i on  o f  t h e  wet land t o  be removed, no 
d e t r i m e n t a l  impacts on h a b i t a t  q u a l i t y  o f  t h e  we t land  i s  expected 
p rov ided  t h a t  r e - v e g e t a t i o n  and the  c o n t r o l s  o u t l i n e d  be low are 
undertaken. 

o Safeguards 

Proposed safeguards dur ing  the ope ra t i on  phase i n c l u d e  : 

o I n s t a l l a t i o n  and mon i to r i ng  o f  t h e  proposed sedimentation, 
e r o s i o n  and water  q u a l i t y  c o n t r o l s  o u t l i n e d  i n  S e c t i o n s  6.2 
and 6.4. 

o Regular  mon i t o r i ng  o f  water  q u a l i t y  t o  assess effectiveness 

o 

o 

o 

o f  d ra inage and re-vegetation. 

--- On-going n a t i v e  re-vegetation. 

Regular  removal o f  accumulated litter. 
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Compensation 

Numerous measures have been i d e n t i f i e d  i n  o r d e r  f o r  t h e  RTA to 
compensate f o r  loss o f  SEPP 14 wet lands .  These i n c l u d e  : 

o Nego t i a t i ons  w i t h  t h e  p r o p e r t y  owners o f  "Glengowrie", 
"Tongarra"  and "R ive rsda le "  f o r  t h e  purchase o f  a reas  t o  be 
e s t a b l i s h e d  as new wet land a r e a s / r i p a r i a n  b u f f e r  zones. 
These areas,  which are  shown on F igu re  15, r e p r e s e n t  about 
10 hectares  o f  land which cou ld  be e s t a b l i s h e d  f o r  such 
purposes and which would compensate f o r  t h e  1 .2  h e c t a r e s  of 
wet land  permanently a f f e c t e d  by t he  road corridor. 

o Representa t ion  would be made by the  RTA t o  have the 
des ignated boundaries o f  t he  SEPP 14 wet lands a d j u s t e d  to 
i n c l u d e  these new wet land areas. 
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o Prepara t ion  o f  a management p lan f o r  t h e  c o n s e r v a t i o n  of 
t h e  whole wetland area.  This would be done i n  consultation 
w i t h  She l lharbour  and Kiama Counc i ls  and relevant 
government a u t h o r i t i e s  and would most l i k e l y  c o n s i d e r  the 
f o l l o w i n g  issues : 

- app rop r i a te  a u t h o r i t y  f o r  management 
- e x o t i c  f l o r a  eradication 
- access c o n t r o l  o f  domestic stock 
- poss i b l e  access f o r  r e c r e a t i o n / e d u c a t i o n  including 

use o f  board walks. 

A l t e r n a t i v e s  

An a l t e r n a t i v e  t o  t he  c u r r e n t  proposal  which would a v o i d  SEPP 
14 wet lands i s  a l s o  shown on F igure  15. The alternative 
however, has s i g n i f i c a n t  disadvantages and t h u s ,  canno t  be 
J u s t i f i e d .  These r e l a t e  t o  t he  f o l l o w i n g  : 

o I n t rudes  f u r t h e r  i n t o  the  Jamberoo V a l l e y  Rural 
Conservat ion Area and has p a r t i c u l a r l y  v i s u a l  exposure  to 
t h e  Jamberoo Va l l ey  on the  the  western f a c e  o f  t h e  h i l l  at 
"Tongarra" farm. 

o E f f e c t s  Swamp Road which would have t o  be reconstructed, 
i n c l u d i n g  a new b r idge  c ross ing  and re—alignment works  i n  a 
d i f f i c u l t  swamp area. 

o L i k e l y  t o  i nvo l ve  the  d e m o l i t i o n  o f  t h e  "Tonga r ra "  f a r m  and 
would prevent  o r  e n t a i l  a c o s t l y  access s t r u c t u r e  for 
access t o  t he  main p a r t  o f  t h e  property. 

o Passes d i a g o n a l l y  through the  midd le  o f  t h e  "Glengowrie" 
farm render ing  e x i s t i n g  use f o r  g r a z i n g  unviable. 

o Would cause a major d i s tu rbance  t o  t h e  " R i v e r s d a l e "  dairy 
farm passing much c l o s e r  t o  t h e  homestead and t h e  dairy 
sheds, and would a l s o  e f f e c t  t h e  bes t  p a s t u r e  land 
conta ined i n  t he  Swamp blocks. 

o P o t e n t i a l  contaminat ion would be t h e  same r e g a r d l e s s  o f  the 
a l ignment  ( i . e .  proposed b r i dge  s t r u c t u r e  i s  j u s t  upstream 
o f  wetland). 

o E f f e c t s  an a d d i t i o n a l  p r o p e r t y  owner 's  swamp blocks. 

o Invo lves  a longer  b r i dge  c ross ing  ( a p p r o x i m a t e l y  950 
met res ) ,  and hence would increase c o n s t r u c t i o n  costs. 

Other  road c o r r i d o r  a l t e r n a t i v e s  such as a c o m p l e t e l y  different 
western a l ignment  o r  op t ions  t o  upgrade t h e  e x i s t i n g  Highway, 
have been addressed i n  Sect ion  3.0. 

Thus, t h e  p roposa l ,  w h i l s t  a f f e c t i n g  t h e  western  e x t r e m i t y  o f  the 
c l a s s i f i e d  wet land Area No 372 would min imise  impact  on property, 
land use, farm access and v i s u a l .  I t  a l s o  p r o v i d e s  a shorter 
b r i d g e  c ross ing  and i s  less c o s t l y .  I n  a d d i t i o n ,  t h e  proposed 
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m i t i g a t i o n  and safeguard s t r a t e g i e s  d iscussed above would  enhance 
t h e  e x i s t i n g  wetlands by es tab l i shment  o f  a new and larger 
we t l and  b u f f e r  zone ( w i t h  p o t e n t i a l  f o r  SEPP 14 status). 

N a t i o n a l  Conservat ion S t ra tegy  

On t h e  bas i s  o f  the  c r i t e r i a  adopted f o r  r o u t e  s e l e c t i o n ,  the 
c o n d i t i o n  o f  t he  sub jec t  wet lands,  and t h e  range o f  proposed 
env i ronmenta l  safeguards and compensatory measures f o r  l oss  of 
we t l and ,  i t  i s  concluded t h a t  t h e  proposal  i s  n o t  inconsistent 
w i t h  t h e  o b j e c t i v e s  and goals o f  t he  Na t i ona l  Conservation 
S t r a t e g y  o f  A u s t r a l i a .  The s t r a t e g y  b r o a d l y  aims a t  encouraging 
b e t t e r  i n t e g r a t i o n  o f  l i v i n g  resource c o n s e r v a t i o n  and 
development (Department o f  Home A f f a i r s  & Environment,  1984). 

6 . 8  Regional ly  S ign i f i can t  Resources 

I l l a w a r r a  Regional Environmental Plan No 1 

The proposed Bypass would a f f e c t  t h r e e  resources i d e n t i f i e d  in 
I l l a w a r r a  Regional Environmental Plan No 1, namely p r ime crop and 
p a s t u r e  land,  land w i t h  landscape o r  env i ronmenta l  a t t r i b u t e s  and 
e x t r a c t i v e  resources.  No o the r  r e g i o n a l l y  s i g n i f i c a n t  resources 
would be affected. 

o Land w i t h  Prime Crop and Pasture Potential 

The proposed c o r r i d o r  f r i n g e s  t h e  eas te rn  edge o f  t h e  classified 
pr ime c rop  and pasture  land ( r e f e r  F igu re  12) and would r e s u l t  in 
t h e  d i r e c t  loss  o f  about 16 hectares and severance o f  a further 
16 hec ta res  f rom the  main farm areas.  Of t h e  severed l a n d ,  about 
6 hec ta res  a r e  conta ined on the  Dunmore Lakes Park p r o p e r t y ,  and 
i t  has a l r e a d y  been re—zoned t o  a l l o w  r u r a l  r e s i d e n t i a l  tourist 
park  development.  In t h i s  regard,  t he  p o t e n t i a l  f o r  t h i s  land to 
remain as pr ime crop and pasture  land has a l r e a d y  been 
s i g n i f i c a n t l y  diminished. 

The ba lance o f  severed prime crop and pasture land (10 hectares) 
i s  con ta ined  w h o l l y  on the  "R ive rsda le "  p r o p e r t y .  About 4.5 
hec ta res  i s  loca ted on the  east  s i d e  o f  t h e  proposed corridor 
south  o f  the b i l l a b o n g .  The road would be b r i dged  i n  this 
s e c t i o n  and thus  would p rov ide  s u i t a b l e  c l ea rance  t o  permit 
movement o f  s tock  and low c learance farm equipment. 

The ba lance o f  5 .5  hectares i s  loca ted on t h e  eas t  s i d e  o f  the 
c o r r i d o r  n o r t h  o f  t he  la rge  b i l l a b o n g  on what i s  known as 'Nobles 
I s l a n d ' .  Access beneath t he  c o r r i d o r  would no t  be a v a i l a b l e  and 
t h u s ,  a l l  t h i s  area would be e f f e c t i v e l y  l o s t  f o r  g r a z i n g .  The 
p r o p e r t y  owner has advised t h a t  about 4 hec ta res  o f  t h i s  area is 
n o t  s u i t a b l e  f o r  g raz ing  any way because o f  t h e  i n c u r s i o n  o f  the 
we t land  v e g e t a t i o n  (Honey, pers comm). I t  i s  proposed t h a t  this 
area be re—establ ished as a p ro tec ted  wet land  as p a r t  o f  the 
p r o p o s a l .  The remaining 1.5 hectares eas t  o f  t h e  c o r r i d o r  is 
s u i t a b l e  as pas tu re  land, and t h e r e f o r e  would r e p r e s e n t  a nett 
loss. 
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The r e s u l t a n t  loss o f  c l a s s i f i e d  pr ime c rop  and p a s t u r e  land a 
t a k i n g  i n t o  cons ide ra t i on  those ma t te rs  i d e n t i f i e d  above, is 
t h e r e f o r e  about 17.5 hectares.  I m p o r t a n t l y ,  t h e  proposed 
c o r r i d o r  would r e s u l t  i n  s i g n i f i c a n t l y  l ess  c l a s s i f i e d  prime 
a g r i c u l t u r a l  land being a f f e c t e d  than would be t h e  case with 
o t h e r  western bypass options. 

o E x t r a c t i v e  Resources 

The c o r r i d o r  would p o t e n t i a l l y  a f f e c t  one area i d e n t i f i e d  as 
having s i g n i f i c a n t  e x t r a c t i v e  resources a t  Dunmore Lakes Park 
( r e f e r  F igu re  12) .  The proposal t o  e x t r a c t  sand resou rces  from 
t h e  land be fo re  development o f  t h e  T o u r i s t  Park would n o t  be 
a f f e c t e d  by t h e  c o r r i d o r  g iven the  l i k e l y  t i m i n g  o f  t h a t  project 
i n  advance o f  road c o n s t r u c t i o n .  Once t h e  sand removal  has been 
completed, t h e  Dunmore Lakes Park development would be t h e  major 
c o n s t r a i n t  on f u r t h e r  extraction. 

o Land w i t h  S i g n i f i c a n t  Landscape o r  Env i ronmenta l  Attributes 

C l a s s i f i e d  landscape and environmental  a t t r i b u t e s  wou ld  be 
a f f e c t e d  across Tabbagong and through t h e  back o f  t h e  q u a r r i e s  at 
Bombo. The i m p l i c a t i o n s  a t  Tabbagong have been addressed in 
Sec t ion  6 . 6 .  I t  i s  not apparent why t h e  q u a r r y  a reas  were 
i d e n t i f i e d  a p a r t  f rom being inc luded i n  a b l a n k e t  c o v e r  o f  the 
area.  The v i s u a l  and eco log i ca l  assessments p r o v i d e d  i n  Sections 
6 .6  and 6 .10  f u r t h e r  support  t h i s  v iew.  More r e l e v a n t  issues 
such as impact on e x t r a c t i v e  resources ,  p r o x i m i t y  and indirect 
impacts on Gainsborough are discussed below. 

I l l a w a r r a  Regional Environmental Plan No 2 

o V i sua l  Effects 

Jamberoo V a l l e y  i s  recognised as an area o f  s p e c i a l  character, 
i n c l u d i n g  h igh  scen ic  q u a l i t y  and landscape impor tance  (DEP, 
1985) and hence, cons ide ra t i on  o f  t h e  e f f e c t s  on t h e  visual 
environment i s  r e q u i r e d .  In  t h e  I l l a w a r r a  REP 2 ,  t h e  boundary 
o f  t h e  Jamberoo V a l l e y  i s  d e f i n e d .  Th i s  l i n e  aimed to 
i n c o r p o r a t e  a l l  lands t h a t  were cons idered t o  be o f  significance 
t o  t h e  Jamberoo V a l l e y  and i t s  impo r tan t  character. 

Only a smal l  s e c t i o n  o f  the  c o r r i d o r  ( a p p r o x i m a t e l y  500 metres) 
i s  loca ted m a r g i n a l l y  w i t h i n  t he  Jamberoo V a l l e y  Rural 
Conservat ion Area. This sec t i on  o f  t h e  r o u t e  i s  i n  t h e  north 
eas te rn  c o r n e r  o f  t h e  V a l l e y ,  w i t h i n  c l e a r e d  r u r a l  l and  and 
ad jacen t  t o  t h e  Minnamurra R i v e r .  The r o u t e  i s  p r i m a r i l y  on 
grade and t h e  sur rounding topography and v e g e t a t i o n  wou ld  screen 
t h e  proposed road from views from t h e  townsh ip  o f  Jamberoo. In 
those areas t h e  proposal i s  no t  o f  a s c a l e  o f  n a t u r e  t h a t  will 
s i g n i f i c a n t l y  compromise the  conse rva t i on  va lues  o f  t h e  broader 
Valley. 

Views f rom t h e  V a l l e y  t o  t he  proposed road s e c t i o n s  o u t s i d e  the 
gazet ted  REP boundary would be m in ima l .  Glimpses may be gained 
o f  t h e  proposed b r idge  over Minnamurra R i v e r .  However, the 
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na tu re  o f  t h e  development in  c o n j u n c t i o n  w i t h  landscape treatment 
f o r  sc reen ing  purposes, would reduce t h e  v i s u a l  e f f e c t  on the 
landscape and v i s u a l  impact on the  v iewers o f  t h e  Jamberoo Valley 
such t h a t  t h e  proposal would have minimal i n t e r a c t i o n  w i t h  the 
Jamberoo Valley. 

o Other  Considerations 

The Regional  Environmental Study prepared as background to 
I l l a w a r r a  REP No 2 acknowledges t h e  p o s s i b i l i t y  o f  a road 
c o r r i d o r  th rough p a r t  o f  the Jamberoo V a l l e y .  Th i s  i s  envisaged 
as p a r t  o f  a p o s s i b l e  f u t u r e  ex tens ion  o f  t h e  F6 Freeway south of 
Y a l l a h .  The s tudy  i nd i ca tes  t h a t  such a r o u t e  c o u l d  cause 
s i g n i f i c a n t  envi ronmental  problems i n  t h e  we t land  areas and thus, 
recommends t h a t  any poss ib le  swamp c ross ing  shou ld  ensure: 

- no a l t e r a t i o n  t o  t he  h y d r o l o g i c a l  c h a r a c t e r i s t i c s  o f  the 
swamp 

- no a l t e r a t i o n  t o  s a l i n i t y  l e v e l s  o f  t h e  swamp and;  that 
- a l t e r a t i o n  t o  prime crop and pas tu re  be minimised. 

Fur thermore,  t h e  s tudy i n d i c a t e s  t h a t  any c r o s s i n g  o f  the 
Terragong Swamp should seek the  s h o r t e s t  c r o s s i n g ,  be a bridge, 
have min imal  w i d t h  and be high enough f o r  fa rm equipment  t o  pass 
underneath.  The s tudy  a l s o  i n d i c a t e s  t h a t  any p o s s i b l e  route 
should avo id  t h e  f l y i n g  f ox  co lony a t  " R i v e r s d a l e " ,  t h e  dense 
woodlands on t h e  "Riversdalen p r o p e r t y ,  alienation/fragmentation 
o f  fa rm land  and min imise t h e  impact on t h e  scen i c  landscape.  It 
i s  noted t h a t  i n v e s t i g a t i o n s  f o r  t h i s  proposal  d i d  n o t  i d e n t i f y  a 
f l y i n g  f o x  co lony  a t  "Riversdale". 

The proposed c o r r i d o r  would g e n e r a l l y  s a t i s f y  these 
recommendations i n  t h a t  a l t e r a t i o n  t o  t h e  hydrological 
c h a r a c t e r i s t i c s  o f  t he  swamp and t h e  s a l i n i t y  l e v e l s  wou ld  be 
n e g l i g i b l e  ( r e f e r  Sect ion 6 . 4 ) .  The c o r r i d o r  would affect 
app rox ima te l y  5 hectares o f  land conta ined w i t h i n  t h e  Rural 
Conserva t ion  Area. Out o f  a t o t a l  area o f  pr ime c r o p  and pasture 
land con ta ined  w i t h i n  t he  Jamberoo V a l l e y  o f  6 ,200 h e c t a r e s  (DEP, 
1985), t h i s  l oss  would no t  be significant. 

The proposed b r i d g e  across the  swamp would be a t  t h e  shortest 
c r o s s i n g ,  would be designed t o  t he  minimum w i d t h  necessary  to 
accommodate t h e  p r o j e c t e d  t r a f f i c ,  and be h igh  enough t o  allow 
farm equipment t o  pass underneath. The r o u t e  would n o t  directly 
a f f e c t  t h e  dense woodlands located i n  t h e  " R i v e r s d a l e "  property 
( i . e .  g e n e r a l l y  t h e  und is turbed area south west o f  t h e  proposed 
c o r r i d o r ) .  There would be no a l i e n a t i o n  o f  farms and 
f r a g m e n t a t i o n  would be kept  t o  a minimum w i t h  t h e  proposed 
alignment. 

The r e g i o n a l  s tudy  a l s o  recognised t h a t  an a l t e r n a t i v e  of 
w iden ing  t h e  Minnamurra Bends would have a significant 
env i ronmenta l  impacts i n c l u d i n g  f i l l i n g  o f  r i v e r ,  l oss  of 
wet lands and t h e  loss o f  an a t t r a c t i v e  en t rance  t o  t h e  town. 
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6 . 9  Land Use and Property 

Prope r t y  Impacts 

The nominal 60 metre c o r r i d o r  w id th  f o r  t h e  Bypass would mean at 
l e a s t  32 hectares o f  essen t i a l  a c q u i s i t i o n s  o f  land presently 
committed t o  va r i ous  conservat ion ,  r u r a l ,  a g r i c u l t u r a l ,  quarrying 
and i n d u s t r i a l  a c t i v i t i e s .  The proposal  would a l s o  r e s u l t  in 
severances and separa t i on  o f  numerous p r o p e r t i e s .  These are 
d e t a i l e d  below on an i n d i v i d u a l  p r o p e r t y  basis. 

o P rope r t y  1 — Kiama Munic ipal  Council 

P r e l i m i n a r y  design o f  t h e  proposal i n d i c a t e s  c o n s t r u c t i o n  i n  this 
area would be conta ined w i t h i n  t he  e x i s t i n g  Highway reservation, 
t he reby  l eav ing  t h i s  p roper ty  unaffected. 

o P rope r t y  2 — Dunmore Lakes Park 

The proposed Bypass would t r ave r se  t h e  low l y i n g  n o r t h e r n  section 
o f  t h e  p r o p e r t y ,  p a r t  o f  the  nor th  f a c i n g  h i l l s l o p e  and another 
low l y i n g  area i n  t h e  south.  These areas a re  p r e s e n t l y  used for 
g r a z i n g ,  which i s  regarded by the  owner as an i n t e r i m  use prior 
t o  c o n s t r u c t i o n  o f  t he  proposed t o u r i s t  park  and residential 
estate. 

The proposal  would a f f e c t  a t o t a l  o f  13 hec ta res ,  i n c l u d i n g  an 
area planned f o r  dra inage c o n t r o l s ,  c a r  p a r k i n g  and internal 
access i n  t h e  n o r t h ,  and sec t ions  o f  f o u r  p lanned rural 
r e s i d e n t i a l  a l l o t m e n t s  i n  t he  south.  Some redes ign  o f  these and 
o t h e r  components o f  t he  proposed Dunmore Lakes Park would 
t h e r e f o r e  be necessary i n  o rde r  f o r  t h e  development t o  be 
f u n c t i o n a l .  Th i s  would n e c e s s a r i l y  i n c l u d e  a t t e n t i o n ,  by the 
owner and RTA, t o  measures which o f f s e t  t h e  loss  o f  amenity 
assoc ia ted  w i t h  v i s u a l  and noise changes, p o s s i b l y  including 
l a y o u t  changes, design d e t a i l s  and landscape treatments. 

The Bypass would sever  an area o f  app rox ima te l y  6 hectares 
( i n c l u d e d  i n  t h e  13 hectares)  t o  t he  eas t  o f  t h e  corridor 
ad jacen t  t o  t h e  "Dunmore House". A l though be ing  effectively 
i s o l a t e d  f rom t h e  p r o p e r t y ,  about 50 p e r  c e n t  o f  t h i s  land is 
r e q u i r e d  as d e t e n t i o n  ponds f o r  t he  proposed t o u r i s t  development. 

o P rope r t y  3 — "Dunmore House" (McCormick) 

Th is  p r o p e r t y  would not  be d i r e c t l y  a f f e c t e d  by t h e  proposal. 
However, t h e  c l o s e  p r o x i m i t y  o f  t he  road t o  t h e  western  boundary 
would r e s u l t  i n  changes t o  t he  env i ronmenta l  amen i ty  o f  the 
p r o p e r t y .  V i sua l  a l t e r a t i o n s  and t r a f f i c  no i se  e f f e c t s  i n  the 
area a re  d e t a i l e d  i n  r e l e v a n t  sections. 
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o P rope r t y  4 - Unnamed (Mandl) 

The proposed c o r r i d o r  g e n e r a l l y  hugs the  western boundary o f  the 
p r o p e r t y  and a la rge  c u t t i n g  through the  r i d g e  would effectively 
reduce t h e  area w i t h  development p o t e n t i a l  ( p r e s e n t l y  f o r  one 
d w e l l i n g )  by about 40% from 2 .8  hectares t o  about 1.7 hectares. 
W h i l s t  t h e r e  would s t i l l  be ample space f o r  a d w e l l i n g ,  any 
f u t u r e  development f o r  r e s i d e n t i a l  use would have much diminished 
ameni ty  due t o  i n d i r e c t  e f f e c t s  i n c l u d i n g  v i s u a l  and traffic 
no ise  impacts. 

The proposal  would a l s o  sever t he  e x i s t i n g  l ega l  access t o  the 
p r o p e r t y .  An a l t e r n a t i v e  arrangement would have t o  be negotiated 
w i t h  t h e  most p r a c t i c a l  s o l u t i o n  l i k e l y  t o  i n v o l v e  shared use of 
t h e  road proposed t o  s e r v i c e  t h e  s u b d i v i s i o n  o f  t h e  Dunmore House 
p r o p e r t y .  A l t e r n a t i v e l y ,  the  RTA would seek t o  a c q u i r e  an access 
s t r i p  f rom t h e  Highway t o  the  p r o p e r t y  f rom t h e  Dunmore House 
a n d / o r  Dunmore Lakes Park properties. 

P a r t  o f  t h i s  land cou ld ,  sub jec t  t o  n e g o t i a t i o n ,  be exchanged for 
t h e  land severed by the  road c o r r i d o r  through t h e  Dunmore Lakes 
Park p r o p e r t y .  The balance o f  t h e  Mandl p r o p e r t y  (about  90% of 
t h e  t o t a l  a rea)  would remain unaffected. 

o P rope r t y  5 - "Glengowrie" (Dean) 

The proposed road c o r r i d o r  would r e q u i r e  t h e  d i r e c t  acquisition 
o f  3 . 5  hec tares  o f  pas ture  land and would sever  a f u r t h e r  3.5 
hec ta res  on t h e  eastern  s i d e  o f  t h e  c o r r i d o r .  On t h e  severed 
s i d e ,  t h e r e  i s  a l a rge  dam and ex tens i ve  wet land  vegetation 
which occupies about 2 hec tares ,  w i t h  t he  balance o f  1 .5  hectares 
be ing  p a s t u r e  land. 

The RTA proposes t o  use t h e  dam as a r e t e n t i o n  bas in  for 
sed imen ta t i on  and e ros ion  c o n t r o l ,  and would t h e r e f o r e  seek to 
a c q u i r e  t h e  severed part. 

The n e t  e f f e c t  cou ld  t h e r e f o r e  be t h e  loss o f  about  7 hec ta res  of 
land o f  which 5 hectares would be regarded as good p a s t u r e .  As 
t h e  e x i s t i n g  farm does no t  have a ho ld ing  s i z e  s u f f i c i e n t  to 
suppor t  a v i a b l e  d a i r y  farm, t h e  d i r e c t  e f f e c t  o f  t h i s  l oss  would 
be t h e  loss  o f  pas tu re  land a v a i l a b l e  f o r  agistment. 

o P r o p e r t y  6 - "Tongarra" (Richardson) 

The proposed c o r r i d o r  would r e q u i r e  t h e  d i r e c t  a c q u i s i t i o n  of 
about  3 hec ta res  o f  pas tu re  land. In  a d d i t i o n ,  a f u r t h e r  3 
hec ta res  would be i s o l a t e d  on t h e  eas tern  s i d e  o f  t h e  corridor 
a l t hough  access cou ld  be a v a i l a b l e  beneath t h e  proposed 
Terragong Swamp b r i d g e .  Th is  would a l l o w  con t inued  access from 
t h e  main fa rm area t o  t h e  Minnamurra R i v e r ,  and a l s o  1 hec ta re  of 
pr ime pas tu re  land.  The farm does no t  have t h e  s i z e  t o  suppor t  a 
s u s t a i n a b l e  d a i r y  farm however, would s t i l l  lose 3 hec ta res  of 
pr ime pas tu re  land w i t h  p o t e n t i a l  f o r  ag is tment  o r  o t h e r  rural 
use. 
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P rope r t y  7 — "Myree H i l l "  (McGlinchey) 

The proposed c o r r i d o r  a f f e c t s  o n l y  a narrow p a r c e l  o f  this 
p r o p e r t y  ( 0 . 2  hec ta res )  however, would be s i g n i f i c a n t  as it 
p rov ides  t h e  o n l y  access between l a r g e r  p a s t u r e  areas t o  t h e  east 
and west .  At  t h i s  l o c a t i o n  the  roadway would be on an elevated 
b r i d g e  which would a l l o w  the  cont inued movement o f  stock 
across t h e  c o r r i d o r  and a l s o  most farm equipment.  However, high 
equipment ( e . g .  t r u c k s )  would not have s u f f i c i e n t  clearance 
under t h e  bridge. 

P roper t y  8 — "R ive rsda le "  (Honey/Honey) 

The proposed c o r r i d o r  would have a major  impact  on t h i s  property, 
e f f e c t i n g  about 15 hectares i n  t o t a l .  The c o r r i d o r  and a 
proposed water  r e t e n t i o n / s e d i m e n t a t i o n  bas in  would directly 
a f f e c t  about 5 hectares which are p r e s e n t l y  used f o r  g r a z i n g  of 
d a i r y  c a t t l e ,  w h i l s t  about 10 hectares would be severed f rom the 
main farm area on t h e  eas tern  s ide  o f  t h e  c o r r i d o r .  About 5.5 
hectares o f  t h e  severed land i s  on "Nobles I s l a n d "  o f  which about 
4 . 0  hectares i s  no t  g e n e r a l l y  usable f o r  g r a z i n g  because o f  the 
wet land v e g e t a t i o n .  The o t h e r  4 .5  hec ta res ,  l o c a t e d  south o f  the 
l a r g e  b i l l a b o n g ,  i s  pr ime pasture land t h a t  would s t i l l  be 
a c c e s s i b l e  beneath the proposed b r i dge .  The b r i d g e  would have 
s u f f i c i e n t  c learance t o  a l l o w  stock movement and t h e  passage of 
most farm equipment. 

About 3 hectares o f  t h i s  severed land has p o t e n t i a l  for 
r e s i d e n t i a l  development, g iven the  p r o x i m i t y  t o  Gainsborough and 
t h e  a l r e a d y  rezoned area o f  land proposed f o r  s u b d i v i s i o n  further 
south on " R i v e r s d a l e " .  I n  t h e  event t h a t  t h e  owner obtains 
approval  and proceeds w i t h  a r e s i d e n t i a l  development on the 
l a t t e r  area,  i t  i s  probable t h a t  some r e d u c t i o n  i n  land value 
below present  expec ta t i ons  would r e s u l t  due t o  amen i ty  affects 
f rom t h e  proposal. 

The loss  o f  a g r i c u l t u r a l  land i s  u n l i k e l y  t o  s i g n i f i c a n t l y  affect 
t h e  v i a b i l i t y  o f  t h e  p r o p e r t y  as a d a i r y  fa rm i n  v i e w  o f  the 
t o t a l  s i z e  o f  " R i v e r s d a l e " ,  and g iven i t s  arrangement with 
a d j o i n i n g  main fa rm and swamp blocks. 

As i n d i c a t e d  i n  Sec t ion  6 . 6 ,  i t  i s  proposed t h a t  a s e c t i o n  o f  the 
in tended r e s i d e n t i a l  submission on t h e  e a s t e r n  s i d e  of 
"R i ve rsda le "  would be es tab l i shed  as a n a t u r a l  c o r r i d o r  between 
t h e  Tabbagong Fores t  and Minnamurra we t l ands .  T h i s  natural 
c o r r i d o r ,  which p r e f e r a b l y  be 30-40 metres w ide ,  would a l s o  serve 
as a b u f f e r  between t h e  road and any f u t u r e  residential 
development. However, t h e  ex ten t  o f  such conve rs i on  would be 
s u b j e c t  t o  n e g o t i a t i o n s  w i t h  the  owner. 

Other  impacts would i nc lude  changes i n  t h e  n o i s e  and visual 
envi ronment .  These are  discussed i n  r e l e v a n t  s e c t i o n  below. 
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o P rope r t y  9 — "Tabbagong" (Trus tees o f  Parbury Estate) 

The ma jo r  impact on land use would be t h e  d e m o l i t i o n  o f  three 
houses and assoc ia ted b u i l d i n g s  and sheds, t h e r e b y  d i s p l a c i n g  two 
r e s i d e n t  families. 

I n  a d d i t i o n ,  t he  c o r r i d o r  would i n v o l v e  t h e  d i r e c t  a c q u i s i t i o n  of 
about  3 hec tares  o f  land, o f  which o n l y  1 hec ta re  i s  o f  moderate 
s u i t a b i l i t y  f o r  g raz ing .  The topography o f  t h e  area would 
p reven t  access being prov ided across t h e  c o r r i d o r ,  therefore 
e f f e c t i v e l y  sever ing  a f u r t h e r  12.5 hectares  f rom t h e  main part 
o f  t h e  p r o p e r t y  t o  t he  south. 

Access f rom Panama S t r e e t  could no longer  be p rov ided  t o  the 
severed area on t h e  nor th  which would have t o  be accessed via 
Gainsborough a new ' r i g h t  o f  way' o r  similar. 

The n o r t h e r n  parce l  has l i m i t e d  a g r i c u l t u r a l  v a l u e ,  and the 
p o t e n t i a l  f o r  a d d i t i o n a l  r e s i d e n t i a l  development from 
Gainsborough i s  cons t ra ined .  The RTA would t h e r e f o r e  consider 
a c q u i s i t i o n  o f  t h i s  severed p o r t i o n  f o r  r e t e n t i o n  as an important 
landscape f e a t u r e  and b u f f e r  area between t h e  road c o r r i d o r  and 
Gainsborough Es ta te .  The area cou ld  be ded ica ted  as a public 
r e s e r v e ,  p o s s i b l y  i n c o r p o r a t i n g  a m o t o r i s t  s top  providing 
e x c e l l e n t  views over  North Kiama and the  Minnamurra River. 

The land use on the  southern s i d e  o f  t h e  c o r r i d o r  would generally 
remain unchanged as a consequence o f  t h e  proposal. 

o P r o p e r t y  10 — Bombo Quarry (Boral) 

The RTA would need t o  acqu i re  about 2 . 2  hec tares  o f  l and  directly 
f o r  t h e  c o r r i d o r ,  p l us  about 0 . 8  hectares  severed i n  the 
north—western co rne r .  Th is  area i s  u n d e r l a i n  by h igh  quality 
b a s a l t  which Bora l  cons iders  i t  has approval  t o  e x t r a c t  under 
long s t a n d i n g  development consents,  a l though t h i s  remains 
somewhat u n c e r t a i n .  Unless e x t r a c t e d  be fo re ,  o r  as p a r t  o f  road 
c o n s t r u c t i o n ,  t h i s  resource would be s t e r i l i s e d  by t h e  proposal. 

The o t h e r  major  impacts would be t h e  d e m o l i t i o n  o f  one home and 
t h e  i s o l a t i o n  o f  another  on the  no r the rn  s i d e  o f  t h e  r o a d .  With 
r e s p e c t  t o  t h e  l a t t e r ,  t h e  RTA would n e g o t i a t e  f o r  e i t h e r  full 
a c q u i s i t i o n ,  o r  t o  compensate by p r o v i d i n g  new v e h i c l e  access, 
which c o u l d  o n l y  be prov ided by an ' r i g h t  o f  way' t h r o u g h  the 
Parbury  p r o p e r t y  connect ing t o  McBrien Drive. 

Bo ra l  Resources has expressed concern a t  t h e  r e s u l t i n g  visibility 
o f  q u a r r y  ope ra t i ons  t o  m o t o r i s t s  on t h e  Bypass (Quar ry  Manager, 
pers  comm). The RTA would propose t o  screen such v iews b y  way of 
landscap ing and /o r  f enc ing  t rea tmen ts .  The p o t e n t i a l  for 
f l y—rock  f rom qua r r y  opera t ions  reach ing  t h e  Bypass wou ld  be 
n e g l i g i b l e .  As such, no s p e c i f i c  safeguards a re  proposed 
a l t hough  a v i s u a l  screen ad jacent  t h e  road would fo rm a physical 
barrier. 
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Bora l  Resources have a l so  i nd i ca ted  i n t e r e s t  i n  a p o s s i b l e  north 
bound on ramp from t h e i r  qua r ry  t o  t h e  Bypass. P r e l i m i n a r y  design 
o f  t h e  Bypass does not prec lude such an o p p o r t u n i t y ,  however, the 
m e r i t s  o f  such a proposal  have no t  been addressed i n  this 
Statement. 

o P roper t y  11 — Bombo Quarry (SRA) 

The proposed c o r r i d o r  t r ave rses  the  n o r t h e r n  boundary o f  t h e  SRA 
q u a r r y .  As i n d i c a t e d  i n  Sect ion 5 . 6 ,  t h i s  s e c t i o n  o f  t h e  quarry 
i s  dis—used and t h e  SRA are p r e s e n t l y  c o n s t r u c t i n g  a major 
c rush ing  p l a n t  and handl ing f a c i l i t y  on t h e  o l d  q u a r r y  floor 
f u r t h e r  t o  t h e  sou th .  Advice f rom the  SRA has i n d i c a t e d  t h a t  the 
proposal  i s  u n l i k e l y  t o  adverse ly  impact on planned quarry 
ope ra t i ons  i f  t he  roadway i s  conta ined on t h e  proposed alignment 
(P Rhodes, Quarry Manager, pers comm). 

o P roper t y  12 — Disused Quarry (RTA) 

The proposed c o r r i d o r  i s  conta ined w i t h i n  t h e  e x i s t i n g  road 
widen ing r e s e r v a t i o n  which inc ludes an o l d  q u a r r y  s i t e  owned by 
t h e  RTA. The land has no e x t r a c t i v e  resources p o t e n t i a l  nor  any 
a g r i c u l t u r a l  wor th ,  and i n  t h i s  regard ,  no s i g n i f i c a n t  land use 
impacts are  envisaged. 

As the  former t imber  m i l l  a c t i v i t y  on t h i s  s i t e  i nvo l ved  wood 
t r ea tmen t  process, the  RTA would propose t o  o b t a i n  an a n a l y s i s  of 
s o i l  samples t o  a s c e r t a i n  whether s p e c i f i c  p recau t i ons  need t o  be 
taken when c a r r y i n g  ou t  earthworks i n  t h i s  a rea ,  o r  i n  disposing 
o r  re—using such m a t e r i a l s .  Advice would be sought  f rom t h e  SPCC 
f o r  such mon i t o r i ng ,  and i f  r e q u i r e d ,  i n  subsequent material 
handling. 

o P roper t y  13 — Concrete P lan t  (C lea r y  Brothers) 

The proposed c o r r i d o r  and in terchange requ i rement  would be 
con ta ined  w i t h i n  t h e  e x i s t i n g  road r e s e r v a t i o n  which covers  a 
l a r g e  p a r t  o f  t h i s  p r o p e r t y .  As such, t h e  e x i s t i n g  p r o p e r t y ,  and 
numerous improvements would be s i g n i f i c a n t l y  affected. 

The proposal  would r e q u i r e  t h e  d e m o l i t i o n  o f  t h e  c o t t a g e ,  a large 
s to rage  shed, as w e l l  as t he  probable  r e l o c a t i o n  o f  t h e  batching 
p l a n t .  The b u i l d i n g s  a f f e c t e d  by t h e  proposa l  a r e  shown on 
F i gu re  4C. 

N e g o t i a t i o n s  between the  owner and t h e  RTA would determine 
whether  t h e  e f f e c t e d  f a c i l i t i e s  are  re—estab l ished on the 
p r o p e r t y  f u r t h e r  t o  t he  west ,  o r  whether r e l o c a t i o n  a t  an 
a l t e r n a t e  s i t e  i s  more appropriate. 

o P roper t y  14 — North Kiama Park (Kiama Council) 

The proposed rou te  would be conta ined w i t h  t h e  gaze t t ed  road 
rese rve  boundary and thus ,  would have no d i r e c t  a f f e c t  to 
t h i s  p r o p e r t y .  The proposal  would no t  have any significant 
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impact  on p o t e n t i a l  f u t u r e  use o f  t h i s  area as a p u b l i c  pa rk  as 
t h e  road would be i n  a c u t t i n g .  Access t o  t h e  park would  still 
be p rov ided  f rom Hutchinson Street. 

o P r o p e r t y  15 - Kiama Cemetery 

The cemetery i s  ou t s i de  the  e x i s t i n g  road r e s e r v a t i o n  i n  this 
area and would not  be d i r e c t l y  a f f e c t e d  by road construction. 
However, access changes would r e s u l t  w i t h  l e f t  i n ,  l e f t  o u t  turns 
o n l y  p e r m i t t e d .  In  t he  longer term and s u b j e c t  t o  t r a f f i c  safety 
c o n d i t i o n s  i n  t h e  immediate area, i t  i s  l i k e l y  t h a t  t h e  Highway 
connec t i on  would need t o  be e l i m i n a t e d .  Th i s  would r e q u i r e  that 
cemetery access then be v i a  Ter ra long and Dido S t r e e t s ,  which 
would accommodate the  r e l a t e d  t r a f f i c  volumes w i t h  m in ima l  local 
disruption. 

P r o p e r t y  A c q u i s i t i o n  

A l l  p r o p e r t i e s  requ i red  f o r  the proposed Bypass would be the 
s u b j e c t  o f  an a c q u i s i t i o n  and compensation process which would 
f o l l o w  approva l  o f  the  proposal and accura te  d e f i n i t i o n  o f  road 
r e s e r v a t i o n  boundar ies.  As p r e v i o u s l y  noted,  t h e r e  i s  no 
e x i s t i n g  road r e s e r v a t i o n  f o r  t he  proposal  except  a t  t h e  northern 
and sou thern  sec t i ons ,  where works would be on t h e  existing 
Highway a l i gnmen t .  The land a c q u i s i t i o n  procedure would include: 

- W r i t t e n  n o t i c e  t o  p rope r t y  owners a d v i s i n g  o f  t h e  effects 
o f  t h e  proposal  and reques t ing  an ask ing  p r i c e  and 
c o n d i t i o n s  o f  sale. 

- Reimbursement o f  reasonable p r o f e s s i o n a l  fees  i n c u r r e d  by 
t h e  owner i n  o b t a i n i n g  a compensation p r i c e  would be met by 
t h e  RTA. 

- RTA assessment o f  t he  owner's ask ing  p r i c e  based on the 
' b e f o r e  and a f t e r '  v a l u a t i o n  method which c o n s i d e r s  land 
v a l u e ,  as w e l l  as severance and be t te rmen t  e f f e c t s .  A 
l e t t e r  c o n t a i n i n g  the  cons ide ra t i on  and c o n d i t i o n s  of 
purchases i s  then forwarded t o  t h e  p r o p e r t y  owner. 

- N e g o t i a t i o n  between the owner and RTA where t h e  assessment 
a n d / o r  c o n d i t i o n s  are  unacceptable ( u s u a l l y  based on 
n e g o t i a t i o n s  between the r e s p e c t i v e  valuers). 

I n  t h e  event  o f  no r e s o l u t i o n  through t h e  above p rocess ,  t h e  RTA 
would invoke i t s  land resumption powers. Th i s  t y p i c a l l y  involves 
t h e  V a l u e r  General t o  assess the  c l a i m .  The o p p o r t u n i t y  exists 
f o r  p r o p e r t y  owners t o  appeal t o  t h e  Land & Environment Court 
where d i s - s a t i s f i e d  w i t h  t h e  f i n a l  assessment o f  valuation. 

Fu tu re  R e s i d e n t i a l  Development 

As p r e v i o u s l y  i n d i c a t e d ,  t he  proposed Bypass would fo rm a strong 
p h y s i c a l  b a r r i e r  t o  f u r t h e r  r e s i d e n t i a l  development on the 
western  f r i n g e  o f  Gainsborough. However, o t h e r  pre-existing 
c o n s t r a i n t s  i n  c l ose  p r o x i m i t y  such as t h e  I l l a w a r r a  REP No 2 
boundary,  would a l s o  l i m i t  urban expansion.  In  t h i s  r e g a r d ,  the 
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Bypass would complement t he  aim o f  t h e  REP t o  p r o t e c t  t h e  rural 
envi ronment  j u s t  west o f  nor th  Kiama. No p r o v i s i o n  has been made 
i n  t h e  p r e l i m i n a r y  design f o r  a f u t u r e  c r o s s i n g  o f  t h e  Bypass in 
t h a t  area. 

For t h e  area south o f  Gainsborough m a i n l y  i n c l u d i n g  "Tabbagong", 
t h e  proposal  would again represent  a d e f i n i t e  c o n s t r a i n t  t o  any 
f u t u r e  expansion o f  r e s i d e n t i a l  development.  I f  r e z o n i n g  o f  that 
area f o r  r e s i d e n t i a l  purposes could be ach ieved ,  access via 
Panama S t r e e t ,  R iversda le  Road o r  some a l t e r n a t e  new r o u t e  would 
be necessary.  I t  i s  noted t h a t  t h i s  area i s  p r e s e n t l y  zoned 
Rura l  Environmental  P ro tec t i on  (Scenic). 

Other  proposed o r  planned r u r a l  and urban residential 
developments ( r e f e r  Sect ion 5.6 and F i g u r e  11) w i t h  t h e  exception 
o f  t h e  Dunmore Lakes Park proposal (see above) ,  wou ld  no t  be 
d i r e c t l y  a f f e c t e d ,  al though c e r t a i n  changes i n  residential 
ameni ty  would r e s u l t  f o r  s i t e s  i n  c l o s e  p r o x i m i t y  o f  t h e  proposed 
Bypass. 

Rec rea t i ona l  A c t i v i t i e s  

As i n d i c a t e d  i n  Sect ion 5 .6 ,  major r e c r e a t i o n a l  a c t i v i t i e s  focus 
around t h e  Minnamurra R iver ,  the  beaches and t h e  i n l a n d  rural 
areas o f  t h e  Jamberoo Valley. 

The proposed Bypass would p rov ide  s u b s t a n t i a l  benefits 
p a r t i c u l a r l y  f o r  r e c r e a t i o n a l  a c t i v i t i e s  a long  t h e  Minnamurra 
R i v e r .  The s u b s t a n t i a l l y  reduced t r a f f i c  volumes wou ld  allow 
much s a f e r  access t o  and from the  r i v e r s i d e  p a r k i n g  a reas ,  as 
w e l l  as improv ing the  a e s t h e t i c a l  va lues  by r e d u c t i o n  o f  traffic. 

Formal ised and landscaped r e s t / p a r k i n g  areas c o u l d  be established 
i n c l u d i n g  p r o v i s i o n  o f  p i c n i c  f a c i l i t i e s .  L o c a l i s e d  traffic 
management cou ld  prov ide s u b s t a n t i a l  improvement f o r  access to 
t h e  boa t  ramps near Minnamurra Bridge. 

Access t o  Kiama G o l f  course would be improved s u b s t a n t i a l l y  with 
t h e  s i g n i f i c a n t  r educ t i on  o f  through t r a f f i c ,  as wou ld  be the 
ameni ty  o f  t h e  course as a r e c r e a t i o n  area. 

Access t o  Bombo Beach would be main ta ined w i t h  a c o n n e c t i o n  to 
t h e  proposed south bound on ramp which would be two—way north 
o f  t h e  Bombo Beach access road. 

6 .10  Visual  and Landscape Changes 

Changes t o  t h e  v i s u a l  cha rac te r  o f  t h e  area were examined by 
ove rv iew ing  t h e  f u l l  length o f  t he  proposed r o u t e ,  and by 
assessment o f  t h e  proposed rou te  broken i n t o  n i n e  v i s u a l  units. 

The l o c a t i o n  o f  these u n i t s  i s  shown on F i g u r e  16 and discussed 
below. F igures  17, 18, 19 and 20 are  photomontages o f  the 
e x i s t i n g  and f u t u r e  landscape a t  s e l e c t e d  l o c a t i o n s  a long  the 
r o u t e .  The f u t u r e  photomontages a r e  r e p r e s e n t a t i v e  o f  the 
landscape a t  about 20 years a f t e r  construction. 
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U n i t  1 : Dunmore Lakes 

A smal l  pocket  w i t h i n  Dunmore Lakes has a v e r y  h i g h  visual 
q u a l i t y .  The proposed Bypass would have a s i g n i f i c a n t  impact  on 
t h i s  s e c t i o n ,  however, as t h e  roadway would be on grade,  visual 
exposure and o v e r a l l  v i s u a l  impacts would be reduced. 

To m i t i g a t e  t h e  v i s u a l  impact o f  t h e  road,  i t  i s  proposed that 
s e c t i o n s  i n  t h i s  u n i t  w i t h  1 i n  2 b a t t e r  s l o p e s  be landscaped 
w i t h  spec ies  i n c l u d i n g  Swamp Oak, B l a c k w a t t l e ,  Bangalay,  Cheese 
Tree and Turpen t ine  t o  r e f l e c t  t h e  compos i t i on  o f  t h e  existing 
ecosystems. I t  i s  a l s o  intended t h a t  t h e  median s t r i p  i n  this 
u n i t  be landscaped w i t h  coas ta l  banks ia ,  t i c k  bush and 
paperbarks. 

The s t r e e t  l i g h t i n g  proposed a t  t he  i n t e r s e c t i o n  o f  Swamp Road 
and t h e  Bypass would be apparent a t  n i g h t  by t h o s e  r e s i d e n t s  in 
c l o s e  p r o x i m i t y  and i n  e levated p o s i t i o n s .  T h i s  would include 
"Ang lesboro" ,  "Dunmore House", "Sea View",  t h e  c a r e t a k e r s  cottage 
on Dunmore Lakes Proper ty ,  homestead (unnamed) south  o f  Rocklow 
Road and t h e  "Petersborough" he r i t age  s i t e .  Beyond this 
immediate area ( e . g .  Gainsborough, Jamberoo V a l l e y ,  North 
Kiama), t h e  l i g h t i n g  would not be n o t i c e a b l e  because o f  screening 
by t h e  topography and /o r  vegetation. 

U n i t  2 : Dunmore House 

To t h e  west o f  "Dunmore House", f i l l i n g  would be r e q u i r e d  to 
accommodate t h e  proposed road, as w e l l  as c u t t i n g  t h rough  an 
e leva ted  area,  thereby  a f f e c t i n g  t h e  u n i t s  v i s u a l  character. 

The proposed Bypass would be in  t he  f o reg round  v iews o f  "Dunmore 
House". As such, t he  eastern  s i d e  would r e q u i r e  screening 
th rough landscape t rea tments  t o  reduce i t s  prominence and 
assoc ia ted  impacts such as g l a r e  r e f l e c t i n g  f r o m  pass ing  traffic. 
Th i s  u n i t  has been i d e n t i f i e d  as a c r i t i c a l  v i s u a l  e f f e c t  zone, 
and landscape t rea tments  are proposed t o  a s s i s t  i n  reinstating 
t h e  v i s u a l  q u a l i t y  o f  t he  e x i s t i n g  env i ronment ,  and t o  sc reen  the 
v i s u a l  impacts o f  t h e  proposed Bypass f rom s u r r o u n d i n g  viewers. 
Proposed landscape t rea tments  are  shown on F i g u r e  21. 

To m in im ise  t h e  impact o f  t h e  proposed road on Dunmore House, it 
i s  proposed t h a t  t h e  p l a n t i n g  d e n s i t y  on t h e  e a s t e r n  s i d e  o f  the 
Bypass be g r e a t e r  than t h e  western s i d e .  I t  i s  proposed that 
s e c t i o n s  o f  t h e  Bypass w i t h  a 1 i n  2 grade be landscaped with 
spec ies  such as t u r p e n t i n e  and b l a c k w a t t l e .  I n  s e c t i o n s  where 
c u t  would be r e q u i r e d ,  species such as Banks ias  would be used. 
The median s t r i p  would be landscaped w i t h  w a t t l e s ,  paper  barks 
and v a r i o u s  n a t i v e  grasses. 

U n i t  3 : Glenqowrie 

Th is  u n i t  comprises an area o f  h igh v i s u a l  q u a l i t y  wh ich  by 
na tu re  o f  i t s  sur round ing vege ta t i on ,  would be a f f e c t e d  by  the 
proposed Bypass. The western s e c t i o n  o f  t h e  r o a d ,  wh ich  would 
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pass th rough t h i s  u n i t ,  would be seen by a p p r o x i m a t e l y  four 
res idences i n  t h e i r  foreground views, and a p p r o x i m a t e l y  12 
res idences i n  t h e i r  middle—ground views. 

As t h i s  u n i t  i s  considered a c r i t i c a l  zone, a p p r o p r i a t e  landscape 
t rea tmen ts  would be requ i red  t o  min imise  t h e  v i s u a l  impac t s .  The 
western s i d e  o f  t h e  proposed Bypass i s  i m p o r t a n t ,  and t h e  density 
o f  landscaping would have t o  be increased t o  sc reen  views. 
Proposed spec ies i n  t h i s  u n i t  would i n c l u d e  f i g s  and casuarinas 
i n  areas a f f e c t e d  by a 1 i n  2 b a t t e r s  Landscape t r e a t m e n t s  i n  the 
median would i n c l u d e  species such as banks ias  and melaleucas. 
S i m i l a r  landscape t reatments  t o  those proposed f o r  U n i t  2 would 
be undertaken. 

U n i t  4 : Minnamurra Wetland 

Almost a l l  t h i s  u n i t  i s  cha rac te r i sed  by a v e r y  h i g h  visual 
q u a l i t y  which would be s i g n i f i c a n t l y  a f f e c t e d  by t h e  proposed 
Bypass. The road would however, be on grade i n  t h i s  u n i t ,  thus 
reduc ing  t h e  r e q u i r e d  changes t o  t he  topography ,  v i s u a l  exposure 
and o v e r a l l  v i s u a l  impacts. 

The h igh  v i s u a l  q u a l i t y  o f  t he  u n i t  would r e q u i r e  appropriate 
screen ing and landscaping.  P l an t i ng  would be r e q u i r e d  on the 
western s i d e  o f  t h e  proposed Bypass t o  v i s u a l l y  sc reen  i t  from 
res idences i n  t h e  west.  As wet land v e g e t a t i o n  wou ld  be very 
c l o s e  t o  t h e  eas te rn  edge o f  t he  proposed road ,  i t  p r o v i d e s  an 
e f f e c t i v e  screen. 

On t h e  western  s i d e  o f  t h e  proposed Bypass i t  i s  p roposed that 
Swamp Oak be p l a n t e d .  Sect ions w i t h  a 1 i n  2 b a t t e r  s l o p e ,  and 
spec ies such as w a t t l e  and banksia would be p l a n t e d  i n  the 
median. Proposed landscape t reatments  a r e  shown on F i g u r e  22. 

U n i t  5 : Minnamurra Crossing 

A b r i d g e  and embankments would be r e q u i r e d  f o r  t h e  proposed 
Bypass t o  c ross  t h e  Minnamurra R i ve r  f l o o d  p l a i n .  I t  is 
a n t i c i p a t e d  t h e  c ross ing  would i nc l ude  an 810 m e t r e  b r i d g e ,  20 
metres w ide ,  and about 2 . 5  metres (bot tom o f  deck )  above the 
wetland. 

The landscape a f f e c t e d  by t h e  proposed Bypass i s  c h a r a c t e r i s e d  by 
open casuar ina  woodland. The sur round ing c a s u a r i n a  f o r e s t  and 
o t h e r  t a l l  we t land  assoc ia t i ons  would be c l e a r e d  i n  some 
s e c t i o n s ,  b u t  t h e  m a j o r i t y ,  and p a r t i c u l a r l y  t h e  o u t e r  edges of 
t h e  v e g e t a t i o n ,  would be mainta ined as a v i s u a l  screen. 

V i sua l  q u a l i t y  i n  t h i s  u n i t  i s  h igh ,  and as t h e  proposed bridge 
and embankment would i nvo l ve  some c l e a r i n g ,  t h e  u n i t  wou ld  be 
s u b j e c t  t o  v i s u a l  change. As the  m a j o r i t y  o f  t h e  proposed 
s t r u c t u r e s  would be accommodated i n  t h e  open c a s u a r i n a  woodland, 
i t s  v i s u a l  impact would be reduced i n  t h e  landscape by 
sur round ing  v e g e t a t i o n .  The v i s u a l  q u a l i t y  o f  t h e  immediate 
wet land  would however, be changed. 
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Approx imate ly  10 r u r a l  res idences would be l oca ted  i n  close 
p r o x i m i t y  o f  t h e  foreground zone o f  t he  proposed Bypass. The 
t a l l  we t land  f o r e s t  o f  t he  f l o o d  p l a i n  would e f f e c t i v e l y  screen 
areas o f  t h e  Bypass, however, c l e a r i n g  t o  accommodate t h e  road 
would be r e q u i r e d  i n  some l o c a t i o n s ,  and would break t h e  canopy 
o f  t h e  v e g e t a t i o n  and could open v iews.  In  areas where the 
n a t u r a l  wet land vege ta t i on  i s  low, f o r  example reed lands ,  views 
would be open. The b r i dge  would t h e r e f o r e  be open and would 
occupy foreground views. 

About 280 residences located i n  Gainsborough a re  cons idered t o  be 
v i s u a l l y  s e n s i t i v e  towards the  proposed Bypass. As many would be 
screened by ad jacent  res idences o r  l o c a l  t opograph ic  features, 
t h i s  number represents  t h e  maximum number affected. 

Some res idences a t  t h e  western f r i n g e  o f  Gainsborough Chase, 
i n c l u d i n g  y e t  t o  be b u i l t  d w e l l i n g s ,  would be denied distant 
western  views t o  t h e  Jamberoo V a l l e y  because o f  t h e  high 
embankment which would be e s t a b l i s h e d  on "R i ve r sda le "  a t  the 
southern  b r i d g e  approach. 

To screen s t r u c t u r e s  i n  t h i s  u n i t ,  a p p r o p r i a t e  landscape 
t r ea tmen ts  would be r e q u i r e d .  Only f i l l  areas and b a t t e r s  at 
e i t h e r  end o f  t he  b r i dge  over t h e  R ive r  can be landscaped. Re— 
g e n e r a t i o n  o f  t h e  n a t u r a l  ecosystems i s  recommended. Planting 
may, however, be r equ i r ed  t o  a s s i s t  w i t h  re—generat ion,  and only 
spec ies  indigenous t o  t he  wet land would be u t i l i s e d  t o  avoid 
i n v a s i o n  o f  t he  ecosystems. P a r t i c u l a r  landscape t rea tmen ts  on 
t h e  e a s t e r n  s ide  o f  t h e  Highway i s  proposed t o  reduce the 
percentage o f  foreground v iews.  Landscape t rea tmen ts  would be 
s i m i l a r  t o  those proposed f o r  U n i t  4. 

U n i t  6 : Tabbagonq 

A l a r g e  p r o p o r t i o n  o f  t h i s  u n i t  i s  c h a r a c t e r i s e d  by v e r y  high 
v i s u a l  q u a l i t y  and t h e  proposed Bypass would have t h e  greatest 
v i s u a l  impact .  However, as t h e  proposed road would be below 
grade,  v i s u a l  exposure and o v e r a l l  v i s u a l  impacts would be 
minimised. 

S i m i l a r  t o  U n i t  5, about 280 r e s i d e n t s  w i l l  have p o t e n t i a l  views 
towards t h e  Highway, p a r t i c u l a r l y  as i t  r i s e s  up f rom the 
Minnamurra R i v e r  t o  Tabbagong H i l l .  There i s  however, good 
p o t e n t i a l  f o r  e f f e c t i v e  screen ing o f  t h e  Highway w i t h  d e n s i t y  of 
landscap ing t o  be p a r t i c u l a r l y  h igh on t h e  eas te rn  s i d e .  Density 
on t h e  western s i d e  should r e f l e c t  t h e  e x i s t i n g  landscape, to 
a l l o w  road users t o  ga in  views o f  t h e  landscape which is 
recogn ised t o  be o f  ve r y  high v i s u a l  quality. 

Proposed landscape t rea tments  f o r  t h e  s e c t i o n  lead ing  up to 
"Tabbagong" from the  Minnamurra R i v e r  and then th rough t h e  main 
c u t t i n g  i n  Tabbagong Fo res t ,  i s  shown on F igures  23 and 24 
respectively. 



94. 

U n i t  7 : Bombo Quarry 

The ground l e v e l  o f  t h i s  u n i t  has been a l t e r e d  by quarrying 
a c t i v i t i e s  and l a r g e  q u a n t i t i e s  o f  f i l l  would be r e q u i r e d  to 
accommodate t h e  proposed Bypass, bu t  would a l s o  be r e q u i r e d  in 
t h e  unquar r ied  sec t i ons  o f  the  quarry. 

The u n i t  has a low v i s u a l  q u a l i t y  and i t  i s  c o n s i d e r e d  that 
landscaping assoc ia ted  w i t h  t he  proposed Bypass wou ld  p r o v i d e  a 
p o s i t i v e  impact on t h e  landscape. I t  i s  proposed that 
landscaping d e n s i t i e s  on both s ides o f  t h e  road be s i m i l a r ,  with 
va r i ous  species i n c l u d i n g  f i g s ,  t u r p e n t i n e  and s a s s a f r a s s  on 1 in 
2 b a t t e r  s lopes,  banksias i n  c u t t i n g s  and w a t t l e ,  b a n k s i a  and 
m y r t l e  i n  t h e  median. Proposed landscape t r e a t m e n t s  a r e  shown on 
F igu re  25. 

V isua l  screening o f  the  qua r r i es  i s  a l s o  proposed f o r  the 
b e n e f i t s  o f  road users and would i nc lude  landscape and barrier 
treatments. 

U n i t  8 : Bombo 

The proposed in terchange and widening o f  t h e  Highway near  Bombo 
beach would be v i s i b l e  from Bombo and Kiama head lands .  Although 
t h e  changes are  no t  i n  t h e  main d i r e c t i o n  o f  v iews f r o m  these 
l o c a t i o n s ,  a h igh number o f  viewers a t  these l o c a t i o n s  would 
regard landscape t rea tments  as being necessary. 

Due t o  t he  eng ineer ing  c o n s t r a i n t s  f rom t h e  proposed structures 
r e q u i r e d  i n  t h e  Bombo in terchange,  l i t t l e  o p p o r t u n i t y  would be 
a v a i l a b l e  f o r  i n t e n s i v e  landscape t r e a t m e n t s .  However, i t  is 
proposed t h a t  a e s t h e t i c  p l a n t i n g  o f  species such as wattle, 
banks ia ,  t u r p e n t i n e  and sassafrass be i nc l uded  t o  b r e a k  t h e  scale 
o f  t h e  s t r u c t u r e  and increase road user e x p e r i e n c e s .  Similar 
landscape t rea tments  t o  those i d e n t i f i e d  i n  F i g u r e  25 are 
proposed. 

The proposed roadway l i g h t i n g  around Panama S t r e e t  b r i d g e  would 
be an a d d i t i o n a l  f e a t u r e  f o r  those r e s i d e n t s  l o c a t e d  on Hutchison 
S t r e e t ,  and a l s o  f o r  r e s i d e n t s  i n  e leva ted  p o s i t i o n s  i n  Kiama and 
North Kiama, near Dar ien Avenue and Commissioners Lane.  These 
l o c a t i o n s  g e n e r a l l y  a l ready  exper ience views o f  s t r e e t  lighting, 
p a r t i c u l a r l y  f rom t h e  town cen t re  o f  Kiama. 

U n i t  9 : Kiama 

As t h e  widening would be incorpora ted  i n t o  t h e  e x i s t i n g  road 
easement, t he  v i s u a l  impact on the  ne ighbour ing  l and  uses would 
be min imised.  One area o f  c u t  would however, be r e q u i r e d  i n  the 
l o c a l  r i d g e l i n e  a b u t t i n g  the  e x i s t i n g  Highway between Bombo and 
Kiama. 

Approx imate ly  20-30 res idences i n  Kiama would v i e w  t h e  widening 
t o  t h e  Highway i n  t h i s  u n i t  as p a r t  o f  t h e i r  f o r e g r o u n d  views. 
The changes would no t  cons ide rab ly  a l t e r  t h e  e x i s t i n g  landscape 
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however, as numerous people v iew t h e  Highway, proposed landscape 
t r e a t m e n t s  would enhance views f o r  both r e s i d e n t s  and road users. 
Proposed landscape t reatments  a r e  shown on F i g u r e  26. 

As Nor th  Kiama i s  the  entrance i n t o  Kiama, r e i n f o r c e m e n t  o f  the 
e x i s t i n g  c u l t u r a l  landscape, p a r t i c u l a r l y  th rough use o f  Norfolk 
I s l a n d  P ines,  i s  considered t o  be impo r tan t .  T h i s  would 
p a r t i a l l y  screen the  r a i l w a y  l i n e  f rom the  road u s e r s ,  whilst 
s t i l l  enab l i ng  views o f  t h e  beach and ocean. I t  wou ld  a l s o  allow 
a c o n t i n u i t y  o f  t he  e x i s t i n g  images i n  t he  commercial  c e n t r e  to 
be established. 

An assessment o f  t he  v i s u a l  i m p l i c a t i o n s  o f  t h e  proposed rou te  on 
t h e  b roader  Jamberoo V a l l e y  scen ic  environment was inc luded  at 
Sec t i on  6.8. 

6 .11 S o c i a l  Impact Assessment 

S o c i a l  impact assessment aims t o  a n t i c i p a t e  t h e  l i k e l y  s o c i a l  and 
economic e f f e c t s  o f  a p r o j e c t ,  thus p r o v i d i n g  a b a s i s  for 
enhancing b e n e f i t s  and a m e l i o r a t i n g  undes i rab le  e f f e c t s .  I t  was 
assumed t h a t  involvement o f  the community p o t e n t i a l l y  a f f e c t e d  by 
t h e  proposed c o r r i d o r  would enable o r  f a c i l i t a t e  t h i s  assessment. 

Community c o n s u l t a t i o n  has t h e r e f o r e  played an i m p o r t a n t  r o l e  in 
t h e  assessment o f  the  s o c i a l  and env i ronmenta l  consequences of 
t h e  proposed c o r r i d o r .  Consu l t a t i on  has p layed an i n t e g r a l  role 
i n  t h e  s t u d y  and began a t  the  i n c e p t i o n  o f  t h e  Route Selection 
Study. 

A s o c i a l  assessment (RTA, 19901) determined t h a t  t h e  proposed 
c o r r i d o r  would lead t o  a range o f  p o s i t i v e  and negative 
consequences f o r  d i f f e r e n t  sec to rs  o f  t h e  l o c a l  community.  The 
main p o t e n t i a l  impacts assoc ia ted w i t h  t h e  p roposa l  a r e  discussed 
s e p a r a t e l y  below i n  terms of: 

o access 
o r e s i d e n t i a l  amenity ( i n c l u d i n g  no ise  and v i s u a l  effects) 
o safety 
o economic issues 
o community disruptions. 

Access 

The proposed c o r r i d o r  would have i m p l i c a t i o n s  f o r  access to 
homes, community f a c i l i t i e s ,  r u r a l  p r o p e r t i e s ,  Kiama town centre 
and o t h e r  r e t a i l  and commercial se r v i ces  i n  t h e  a r e a .  Positive 
impacts on access would f l o w  from t h e  proposed c o r r i d o r  for 
r e s i d e n t s  o f  North Kiama. The e x i s t i n g  a l i gnmen t  o f  t h e  Princes 
Highway through North Kiama creates  a b a r r i e r  e f f e c t  and divides 
t h e  community. Residents o f  t h e  area must c ross  t h e  Highway to 
access schoo ls ,  p u b l i c  t r a n s p o r t ,  r e c r e a t i o n  f a c i l i t i e s ,  retail 
development and community services. 
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I n  a Pedes t r ian  Study o f  t h e  Pr inces Highway, between Minnamurra 
R i v e r  and Bombo, undertaken by t h e  RTA ( n . d . ) ,  i t  was concluded 
t h a t  any upgrading o f  t he  e x i s t i n g  highway would lead  t o  a 
g r e a t e r  d i s s e c t i o n  o f  t he  community. I t  a l s o  conc luded  that 
problems would a l s o  be created f o r  pedes t r i ans  t r y i n g  t o  cross 
f rom both s ides  o f  the Highway. 

By reduc ing  t r a f f i c  f lows on the  c u r r e n t  Highway, a bypass would 
f a c i l i t a t e  movement between r e s i d e n t i a l  areas e a s t  and west  of 
t h e  e x i s t i n g  a l ignment .  For t he  r e s i d e n t s  o f  Gainsborough in 
p a r t i c u l a r ,  t h i s  would s i g n i f i c a n t l y  improve access t o  local 
r e t a i l  o u t l e t s ,  school ,  r e c r e a t i o n  f a c i l i t i e s  and community 
s e r v i c e s  located i n  the  e a s t .  Fu r t he r  p o s i t i v e  consequences 
would accrue t o  m o t o r i s t s  r e s i d e n t  i n  North Kiama, especially 
Gainsborough, who c u r r e n t l y  exper ience problems g a i n i n g  access to 
t h e  Highway du r i ng  peak periods. 

M o d i f i e d  t r a f f i c  arrangements t h a t  would r e s u l t  f r o m  t h e  proposed 
Bypass would f a c i l i t a t e  access t o  Kiama town c e n t r e  for 
Gainsborough res i den t s  who c u r r e n t l y  exper ience prob lems turning 
f rom Meehan D r i v e  on t o  t h e  e x i s t i n g  Highway. I t  has been 
r e p o r t e d  t h a t  these d i f f i c u l t i e s  encourage t r a v e l  t o  Shellharbour 
Square shopping cen t re  r a t h e r  than Kiama, f o r  m a j o r  shopping 
t r i p s .  The proposed Bypass should t h e r e f o r e  have positive 
impacts f o r  movements t o  Kiama town c e n t r e  as t h e  BNpass joins 
t h e  e x i s t i n g  Highway al ignment a t  Bombo be fo re  t h e  e x i s t i n g  town 
c e n t r e  t u r n  off. 

The proposed c o r r i d o r  would have nega t i ve  impacts on some rural 
r e s i d e n t s .  The proposal  would r e s u l t  i n  t h e  severance  o f  six 
r u r a l  p r o p e r t i e s ,  two o f  which (Mandl, "Tabbagong") would  have 
e x i s t i n g  access arrangements a f f e c t e d .  I t  i s  proposed t o  provide 
new access arrangements as p a r t  o f  t h e  development t o  ameliorate 
these impacts should t h i s  be des i red  by t h e  p r o p e r t y  owner.  The 
d i s r u p t i o n  t o  p r o p e r t y  ho lders  du r i ng  c o n s t r u c t i o n  o f  t h e  road 
and changes t o  e x i s t i n g  connect ions would a l s o  be a sou rce  of 
inconvenience. 

R e s i d e n t i a l  Amenity 

The proposed c o r r i d o r  has t h e  p o t e n t i a l  t o  d e t r a c t  f r o m  the 
r e s i d e n t i a l  ameni ty o f  people l i v i n g  i n  a d j a c e n t  a r e a s .  Both 
r u r a l  p r o p e r t i e s  and r e s i d e n t i a l  s u b d i v i s i o n s  i n  Gainsborough 
would be a f f e c t e d .  During t h e  c o n s t r u c t i o n  s tage  o f  t h e  proposed 
p r o j e c t ,  r e s i d e n t i a l  amenity i s  l i k e l y  t o  be a f f e c t e d  by  noise, 
dus t  and v i s u a l  i n t r u s i o n  o f  c o n s t r u c t i o n  activities. 

In  a r e c e n t  community survey (RTA, 1990c) i t  was conc luded  that 
f e a t u r e s  o f  t h e  n a t u r a l  and phys i ca l  envi ronment  a r e  factors 
which make an impor tan t  c o n t r i b u t i o n  t o  t h e  p e r c e i v e d  q u a l i t y  of 
t h e  l i v i n g  envi ronment.  Major  changes i n  these  important 
a t t r i b u t e s  would t h e r e f o r e  s i g n i f i c a n t l y  a f f e c t  a m e n i t y  o f  the 
r e s i d e n t i a l  s e t t i n g  where i t  i s  c l ose  t o  t h e  proposed Bypass. 
The number o f  r e s i d e n t i a l  p r o p e r t i e s  l i k e l y  t o  be significantly 
a f f e c t e d  by t h e  proposal i s  a smal l  p r o p o r t i o n  o f  t h e  local 
p o p u l a t i o n .  By c o n t r a s t ,  improvements i n  t h e  r e s i d e n t i a l  amenity 
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o f  p r o p e r t i e s  which a d j o i n  the e x i s t i n g  Highway a l i g n m e n t ,  would 
r e p r e s e n t  a s u b s t a n t i a l  b e n e f i t  t o  a much l a r g e r  p r o p o r t i o n  of 
t h e  s t u d y  area population. 

I t  i s  recogn ised t h a t  many res iden ts  who would b e n e f i t  f rom the 
proposa l  had acqu i red p rope r t y  f r o n t i n g  o r  near t h e  existing 
Highway w i t h  t h e  f u l l  expec ta t ion  t h a t  t h e  main road function 
would be a long term component o f  t h e i r  r e s i d e n t i a l  amenity. 
Th is  f e a t u r e  would a l so  have been r e f l e c t e d  i n  t h e  v a l u e s  or 
p r i c e s  achieved f o r  p rope r t i es  a long t h e  Highway. On t h e  other 
hand, p r o p e r t y  owners adverse ly  a f f e c t e d  by t h e  p roposa l  have 
l i v e d  w i t h  l i t t l e  o r  no expec ta t ion  t h a t  a new main road  would 
i n t r u d e  on t h e i r  r e s i d e n t i a l  amenity. 

S a f e t y  

The proposed Bypass would improve s a f e t y  f o r  road users  and 
p e d e s t r i a n s .  B e n e f i t s  t o  road users have been addressed i n  the 
t r a f f i c  assessment ( r e f e r  Sect ion 6 . 1 ) .  The b e n e f i t s  accruing 
t o  p e d e s t r i a n s  have been addressed above. 

The p o s s i b l e  temporary removal o f  t h e  r e c e n t l y  e s t a b l i s h e d  cycle 
t r a c k  between Kiama and North Kiama would have a n e g a t i v e  short 
te rm impact on the  s a f e t y  o f  c y c l i s t s .  Th is  p o r t i o n  o f  t h e  cycle 
t r a c k  would however, be replaced as soon as p o s s i b l e  after 
c o n s t r u c t i o n  i s  completed. The o v e r a l l  e f f e c t  o f  t h e  Bypass 
would be t o  s i g n i f i c a n t l y  improve t h e  l e v e l  o f  s a f e t y  f o r  both 
road users and l o c a l  residents. 

Economic Issues 

The proposed Bypass would have a nega t i ve  impact on p r o d u c t i o n  on 
c l a s s i f i e d  h igh  q u a l i t y  a g r i c u l t u r a l  land,  a l t hough  a relatively 
smal l  area (approx imate ly  15 hec tares)  o f  such lands wou ld  be 
l o s t .  Of t h i s  area,  f i v e  hectares i s  w i t h i n  t h e  Jamberoo Valley 
which has a t o t a l  o f  about 6,200 hectares  c l a s s i f i e d  as prime 
c rop  and p a s t u r e  land. 

I n  terms o f  t h e  d a i r y  i n d u s t r y  i n  t h e  Jamberoo V a l l e y ,  the 
proposed Bypass would impose a d d i t i o n a l  p ressures  on t h e  industry 
by way o f  a r e d u c t i o n  i n  t h e i r  s tock  o f  pr ime p a s t u r e  lands which 
a re  a v a i l a b l e .  However, i n  view o f  t h e  na tu re  o f  anticipated 
p r o p e r t y  a f f e c t s  ( r e f e r  Sect ion 6 . 9 ) ,  t h e  p roposa l  wou ld  no t  be 
expected t o  s i g n i f i c a n t l y  impact on t h e  v i a b i l i t y  o f  any  single 
d a i r y  o p e r a t i o n .  Some loss o f  income would be l i k e l y  f o r  those 
owners who lease land f o r  n o n - r e s i d e n t i a l  d a i r y  f a r m e r s ,  although 
these p r o p e r t i e s  are  now e s s e n t i a l l y  r u r a l  r e s i d e n t i a l  o r  special 
purpose sites. 

I n s o f a r  as t h e  proposed Bypass would form an e f f e c t i v e  b a r r i e r  to 
f u r t h e r  westward urban expansion a t  Gainsborough, t h e r e  may be 
some longer  te rm r e l i e f  i n  pressures f o r  land use c o n v e r s i o n  away 
f rom d a i r y i n g ,  w i t h  consequent r e l i e f  f rom i n c r e a s i n g  land 
values. 



98. 

The d a i r y  p r o p e r t y  most a f f e c t e d  by t h e  proposa l  would be 
" R i v e r s d a l e " ,  w i t h  about 15 hectares o f  land a f f e c t e d .  The 
proposed c o r r i d o r  and a proposed r e t e n t i o n  pond would directly 
a f f e c t  about 5 hectares c u r r e n t l y  used f o r  t h e  g r a z i n g  o f  dairy 
c a t t l e .  In  a d d i t i o n ,  about 10 hectares  would be separated from 
t h e  main farm on the  eastern s ide  o f  t h e  c o r r i d o r .  About 5.5 
hec tares  o f  t h i s  l a t t e r  area i s  u s e f u l  p a s t u r e ,  o f  which 4.5 
hec tares  would s t i l l  be access ib le  beneath t h e  proposed bridge. 
I t  i s  p o s s i b l e  t h a t  the owner cou ld  seek rezon ing  o f  t h i s  area 
f o r  r e s i d e n t i a l  s u b d i v i s i o n ,  c o n s i s t e n t  w i t h  r e c e n t  land use 
convers ion  i n  Gainsborough Chase. 

R e s i d e n t i a l  p r o p e r t i e s  a f f e c t e d  by t h e  proposa l  may s u f f e r  some 
loss  i n  t h e  va l ue .  This would i n c l u d e  both developed homes and 
vacant  b locks  i n  both urban and r u r a l  s e t t i n g s .  The e x t e n t  o f  any 
r e d u c t i o n  i n  p rope r t y  values i s  however, d i f f i c u l t  t o  quantify 
and would be a f f e c t e d  by broader f l u c t u a t i o n s  i n  t h e  market. 
Impacts a re  l i k e l y  t o  be more severe i n  t h e  s h o r t  term, 
d i m i n i s h i n g  over  t ime as the  market a d j u s t s  t o  t h e  presence of 
t h e  road. 

P r o p e r t i e s  i n  c l ose  p r o x i m i t y  o f  t he  e x i s t i n g  Pr inces  Highway 
would be l i k e l y  t o  b e n e f i t  f rom some improvements i n  t h e  va lue  of 
t h e i r  r e a l  e s t a t e ,  w i t h  t he  proposed Bypass r e s u l t i n g  i n  t h e  down 
g rad ing  o f  t h e  Highway t o  a l o c a l  road,  and t h e  consequent 
improvement i n  r e s i d e n t i a l  amenity w i t h  reduced traffic. 

Resource s t e r i l i s a t i o n  o r  i n d i r e c t  d i s r u p t i o n  t o  resource  based 
i n d u s t r i e s  i n  t h e  Bombo area a r i s i n g  f rom t h e  proposed Bypass may 
have an impact on t h e i r  f u t u r e  o p e r a t i n g  capacity. 

The proposed c o r r i d o r  would a f f e c t  about  3 hec ta res  o f  land 
w i t h i n  t h e  Bombo Quarry Reserve, owned by B o r a l .  A t  t h i s  stage, 
i t  i s  d i f f i c u l t  t o  p r e d i c t  what, i f  any,  impact  t h e  proposal 
would have on qua r r y  employment. 

Community D i s r u p t i o n  

Proposals t o  upgrade t h e  Pr inces Highway between Dunmore and 
Kiama have had a long and c o n t r o v e r s i a l  h i s t o r y .  A recurring 
theme th roughout  t h e  ex tens ive  community c o n s u l t a t i o n  process 
undertaken as p a r t  o f  the  s o c i a l  impact assessment, has been the 
need t o  r e s o l v e  t h e  issue. 

Whi le  implementat ion o f  t he  proposed development would resolve 
t h e  source o f  community c o n f l i c t  and u n c e r t a i n t y ,  i t  would a t  the 
same t ime  lead t o  major d i s r u p t i o n s  f o r  p r o p e r t y  owners and 
occup ie rs  a long t h e  proposed Bypass. For 11 p r i v a t e  landowners 
whose p r o p e r t i e s  would be d i r e c t l y  a f f e c t e d  by t h e  p roposa l ,  the 
combined e f f e c t  o f  the s o c i a l  and economic impacts o f  t h e  Bypass 
would be acu te  i n  t he  s h o r t  term, bu t  may a l s o  be long lasting. 

The proposa l  would r e q u i r e  t h e  d e m o l i t i o n  o f  t h r e e  houses and 
assoc ia ted  b u i l d i n g s  and sheds on t h e  "Tabbagong" p r o p e r t y .  Two 
f a m i l i e s  would be d isp laced from t h e i r  c u r r e n t  res idences  as a 
r e s u l t  o f  t h i s  d e m o l i t i o n .  A house on t h e  Bombo Quarry  Reserve 
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land would a l s o  be demolished, d i s p l a c i n g  a f a m i l y  currently 
r e n t i n g  t h e  p r o p e r t y ,  and a second res idence on t h i s  land would 
be severed by t h e  proposal. 

The RTA would p rov ide  compensation f o r  t h e  demol ished properties. 
For t h e  severed p r o p e r t y ,  t he  RTA would n e g o t i a t e  f o r  e i t h e r  full 
a c q u i s i t i o n  o r  p r o v i s i o n  o f  v e h i c l e  access by an a c q u i r e d  right 
o f  way which would connect t o  McBrien D r i v e .  T h i s  would 
s i g n i f i c a n t l y  improve the  amenity o f  t h e  house as i t s  present 
access i s  through t h e  quar ry  and a long a rough d i r t  t r a c k .  It 
would a l s o  l i n k  t h e  house w i t h  Gainsborough and i t s  associated 
community facilities. 

6 .12  Heritage 

An A b o r i g i n a l  and European h e r i t a g e  survey was conducted (RTA, 
1990k) t o  i d e n t i f y  items o f  A b o r i g i n a l  and European significance 
which would be a f f e c t e d  by the proposed corridor. 

A b o r i g i n a l  He r i t age  

The proposed c o r r i d o r  would a f f e c t  two known A b o r i g i n a l  sites. 
The f i r s t  s i t e  (denoted No 1 on F igu re  9) i s  l o c a t e d  on the 
western  edge o f  t h e  r o u t e  on the  c r e s t  o f  t h e  r i d g e  j u s t  west of 
Dunmore House. The s i t e  cons i s t s  o f  a smal l  open s c a t t e r  of 
a r t e f a c t s  i n  a s s o c i a t i o n  w i t h  s h e l l  f ragments .  The s i t e  area has 
been h i g h l y  d i s t u r b e d  by var ious  European a c t i v i t i e s  associated 
w i t h  a g r i c u l t u r e  ( i . e .  c a t t l e  t r u c k s ,  fences ,  s t o n e  w a l l s  and 
shed construction). 

The second s i t e  i s  located j u s t  west o f  t h e  l a r g e  dam i n  the 
'G lengowr ie '  p r o p e r t y  (denoted No 4 on F i gu re  9 )  and c o n s i s t s  of 
a smal l  sparse s c a t t e r i n g  o f  s h e l l  and a r t e f a c t s  i n  a greatly 
d i s t u r b e d  condition. 

Due t o  t h e  d i s t u r b e d  nature  o f  both o f  these s i t e s ,  t h e  low 
d e n s i t y  o f  a r t e f a c t s  and s h e l l s  p resen t  and t h e  l o w  possibility 
o f  t h e  occur rence o f  any i n s i t u  a r c h a e o l o g i c a l  d e p o s i t s ,  these 
s i t e s  a r e  n o t  considered t o  be o f  any s i g n i f i c a n c e .  The site 
t y p e  i s  a l s o  much b e t t e r  represented elsewhere i n  t h e  area .  It 
i s  t h e r e f o r e  recommended t h a t  t h e  RTA a p p l y  t o  t h e  N a t i o n a l  Parks 
& W i l d l i f e  Se rv i ce  f o r  Consent t o  Dest roy  t h e  s e c t i o n  o f  these 
s i t e s  th rough  which t h e  road w i l l  pass. 

The su rvey  by t h e  RTA (1990k) a l s o  i d e n t i f i e d  two  l o c a t i o n s  along 
t h e  c o r r i d o r  which have p o t e n t i a l  f o r  A b o r i g i n a l  s i t e s  and 
r e q u i r e  f u r t h e r  t e s t  excavat ion .  These s i t e s  (deno ted  Nos 5 and 
6 on F i g u r e  9)  a re  located on low r i d g e  l i n e s  w h i c h  has been 
shown by p rev ious  records ( e . g .  S u l l i v a n  (1982)  and Navin (1989) 
t o  be t y p i c a l  o f  A b o r i g i n a l  camp s i t e s .  I t  i s  therefore 
recommended t h a t  l i m i t e d  excavat ion  be under taken a t  these sites 
i n  o r d e r  t o  determine the  ex is tence  and e x t e n t  o f  possible 
a r c h a e o l o g i c a l  deposits. 
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European H i s t o r i c  S i t es  

The survey  by t h e  RTA (1990k) i n d i c a t e d  t h r e e  s i t e s  o f  historical 
importance would be a f f e c t e d  by t he  proposed r o u t e .  These are 
denoted on s i t e s  D, E and F on F igure  9 and a r e  d i scussed  below. 

• S i t e  D 

Th is  s i t e  i s  t h e  co l lapsed  remains o f  a s e c t i o n  o f  a d r y  stone 
w a l l  and now forms a long low mound o f  b a s a l t  r o c k s ,  50m long, 
1-3m wide and 30cm t o  lm h igh .  The p resen t  s t r u c t u r e  i s  n o t  a 
good example o f  i t s  type due t o  i t s  p resen t  deteriorated 
c o n d i t i o n  and t h e r e f o r e  does not  have h igh  significance. 
However, t h e  s tone may be o f  use f o r  t h e  r e s t o r a t i o n  o f  similar 
w a l l s  e lsewhere i n  t he  Kiama area ( e . g .  B lowho le  P o i n t ) .  I t  is 
recommended t h e r e f o r e  t h a t  the  RTA c o n s u l t  w i t h  t h e  Illawarra 
He r i t age  Committee and Kiama Mun ic ipa l  Counc i l  as t o  whether  the 
s tone can be re—used and whether r e c o r d i n g  o f  t h e  s t r u c t u r e  prior 
t o  i t s  removal i s  warranted. 

• S i t e  E 

Th is  i s  t h e  l o c a t i o n  o f  the  o r i g i n a l  " R i v e r s d a l e "  homestead which 
was cons t ruc ted  i n  the  e a r l y  1840's,  b u t  was d e s t r o y e d  by f i r e  in 
1884. The R i ve rsda le  Es ta te  appears t o  have p l a y e d  a major  role 
i n  t h e  economic development o f  Kiama th rough  i t s  p a r t i c i p a t i o n  in 
v a r i o u s  a g r i c u l t u r a l  development and expe r imen ts ,  and its 
p a r t i c i p a t i o n  i n  t h e  e s t a b l i s h  o f  t h e  d a i r y  industry. 

The remain ing  f e a t u r e  c o n s i s t s  o f  a w e l l ,  t e r r a c e s  and a drain 
which can be c lassed  as h i s t o r i c  r e l i c s .  I t  i s  therefore 
recommended t h a t  an h i s t o r i c a l  a r c h a e o l o g i s t  be commissioned to 
examine these  s t r u c t u r e s  t o  more f u l l y  assess t h e i r  historic 
s i g n i f i c a n c e  and t o  p rov ide  a p p r o p r i a t e  p rocedu res  f o r  their 
r e c o r d i n g s ,  p r i o r  t o  the  s t a r t  o f  road construction. 

• S i t e  F 

Th is  i s  t h e  s i t e  o f  t h e  "Tabbagong" homestead. As construction 
o f  t h e  b u i l d i n g  and surroundings i s  r e p o r t e d  t o  have occur red  in 
t h e  l a t e  1920 's ,  t h e  s i t e  i s  considered as an h i s t o r i c  relic 
w i t h i n  t h e  means o f  t h e  Her i tage  A c t .  The e x i s t i n g  building 
l i k e l y  t o  be dest royed by the  road c o n s t r u c t i o n ,  c o n s i s t  o f  two 
f i b r o  and t i m b e r  c l a d  co t tages ,  one red b r i c k  two—storey house, 
f i v e  t i m b e r  and cor rugated  i r o n  c l a d  sheds ( two  d e r e l i c t ) ,  a red 
b r i c k  pe rgo la  ( d e t e r i o r a t e d ) ,  a smal l  cement c i s t e r n  and two 
wa te r  tanks. 

I n  a d d i t i o n  t h e  road would des t roy  f i v e  o r  s i x  l ow  t e r r a c e s  faced 
w i t h  loose sandstone b locks (now dense ly  overgrown b y  lan tana and 
i n  process o f  be ing  demolished by c a t t l e ) ,  and s e v e r a l  specimens 
o f  v a r i o u s  e x o t i c  p l a n t  spec ies,  i n c l u d i n g  an e x t e n s i v e  and 
v igo rous  grove o f  bamboo ( r e f e r  F igure  9 ) .  The r e s e a r c h  carried 
o u t  i n d i c a t e d  t h a t  none o f  t he  b u i l d i n g s  have h i g h  h i s t o r i c  or 
a r c h i t e c t u r e  significance. 
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The landscape around the  homestead b u i l d i n g  however, i s  the 
remains o f  what i s  repor ted  t o  be a spec tacu la r  example o f  a 
f o rma l  garden o f  a type r e l a t i v e l y  r a r e  i n  t h e  Kiama r e g i o n .  The 
gardens a re  l i k e l y  t o  o f  been e s t a b l i s h e d  b e f o r e  1940 and can 
t h e r e f o r e  a l s o  be regarded as an h i s t o r i c  r e l i c .  The garden 
shou ld  t h e r e f o r e  be s u b j e c t  t o  assessment by an historical 
c o n s u l t a n t  w i t h  landscape e x p e r t i s e  t o  determine whether  detailed 
r e c o r d i n g  o r  some form o f  salvage should be undertaken before 
c o n s t r u c t i o n  commences. 

Noise and Blasting 

Assessment C r i t e r i a  

The assessment o f  road t r a f f i c  no ise  a t  r e s i d e n t i a l  facades has 
been conducted i n  terms o f  the RTA's p o l i c y  which is: 

" t h e  LA10 ( 1 8  h o u r )  n o i s e  a t  1 m e t r e  f r o m  t h e  f a c a d e  o f  a 
r e s i d e n t i a l  d w e l l i n g  i s  63d8(A)  o r  a l owe r  l e v e l  where cost 
effective" 

" t h e  s l e e p  d i s t u r b a n c e  c r i t e r i a  o f  i n t e r n a l  l e v e l s  o f  45dB(A) 
e q  be tween  t h e  8 h o u r  p e r i o d  2200 -0600  hours". 

I t  i s  noted t h a t  t he  s leep d is tu rbance  c r i t e r i a  r e f e r s  to 
i n t e r n a l  l e v e l s .  This c r i t e r i a  i s  e q u i v a l e n t  t o  external 
( f acade )  no ise  l e v e l  o f  55dBLAecr 

P r e d i c t i o n  o f  Future Road T r a f f i c  Noise Leve ls  

P r e d i c t i o n  o f  f u t u r e  day and n i g h t  t ime  t r a f f i c  no i se  levels 
which would be c o n t r i b u t e d  by t h e  proposed Bypass were based on 
f o r e c a s t  t r a f f i c  growth,  increase i n  average t r a f f i c  speed, road 
g r a d i e n t ,  percentage o f  heavy v e h i c l e s ,  a c o u s t i c  s h i e l d i n g  by 
road c u t t i n g  and open ground propagat ion .  P r e d i c t e d  no i se  levels 
a t  16 r e fe rence  l o c a t i o n s  ( r e f e r  F igure  14) a r e  p resented  in 
Table  6 . 7  (overleaf). 

o Day Time Noise Leve ls  (6 .00  am t o  10.00 pm) 

A comparison o f  Table 6 .7  w i t h  e x i s t i n g  dayt ime no i se  levels 
shown i n  Table 5 .9  i n d i c a t e s  t h a t  by t h e  Year 2011, dayt ime noise 
l e v e l s  a t  l o c a t i o n s  around the  Bombo Quarry ( 1 ,  2 ,  3, 11, 12, 13, 
14 and 15) c o n t r i b u t e d  by t h e  proposed Bypass would n o t  be 
g r e a t e r  than e x i s t i n g  background levels. 

A t  r u r a l  l o c a t i o n s  g e n e r a l l y  eas t  o f  t h e  Swamp Road ( 4 ,  5 and 
6 ) ,  no i se  l e v e l s  would be h ighe r  by about 3 t o  4dB(A) however, 
would s t i l l  be below the  c r i t e r i a  o f  63dB(A). 

G e n e r a l l y  west o f  Swamp Road ( 7 ) ,  no ise  l e v e l s  c o n t r i b u t e d  by the 
proposed Bypass would no t  be h ighe r  than e x i s t i n g  l e v e l s  and 
c e r t a i n l y  no t  above t h e  c r i t e r i a  o f  63dB(A). 
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TABLE 6 .7  : PREDICTED NOISE LEVELS CONTRIBUTED 
BY PROPOSED BYPASS AT FACADES 

Year 1996 Year 
L A 1 0  L A e c i  LA10 

Loca t i on  (Day) (N igh t )  (Day) 
External 

2011 
LAeci 

(Night) 
External 

1 45.0 33.5 46.5 35.0 
2 57.0 45.5 58.5 47.0 
3 50.0 38.5 51.5 40.0 
4 54.0 42.5 55.5 44.0 
5 54.0 42.5 55.5 44.0 
6 51.0 39.5 52.5 41.0 
7 44 .0  32.5 45.5 34.0 
8 61.5 50.0 62.0 51.0 
9 59.0 47.5 60.0 48.5 

10 56.5 45.0 57.5 46.0 
11 47 .0  35.5 48.5 37.0 
12 51.0 39.5 52.5 41.0 
13 - house t o  be demolished - 
14 50.0 38.5 51.5 40.0 
15 - house t o  be demolished - 
16 57.0 45.5 58.5 47.0 

All l o c a t i o n s  along the e x i s t i n g  Pr inces Highway (8, 9 and 10) 
no ise  l e v e l s  would be reduced s i g n i f i c a n t l y  by between 8 and 
14dB(A), and would f a l l  below the  c r i t e r i a  o f  63dB(A). 

A t  Dunmore House (16 ) ,  no ise  l eve l s  would g e n e r a l l y  remain 
unchanged and would s t i l l  be below t h e  c r i t e r i a  o f  63dB(A). 

o N igh t  Time Noise Levels 

A comparison o f  Table 6.7 w i t h  e x i s t i n g  n i g h t  t i m e  no i se  levels 
shown i n  Table 5 .9  i n d i c a t e s  t h a t  by t h e  Year 2011, external 
n i g h t  t ime  no ise  l e v e l s  g e n e r a l l y  no r th  o f  Bombo Quarry  would be 
below t h e  c r i t e r i a  o f  55dB(A). This i s  because t h e  road would be 
s h i e l d e d  by being i n  a c u t t i n g .  However, t h e r e  would be two 
s e c t i o n s  where t h e  road would be exposed. The f i r s t  i s  a 250 
metre s e c t i o n  j u s t  east  o f  t he  SRA q u a r r y  ( L o c a t i o n  12) and the 
o t h e r  a 200 metre sec t i on  a b u t t i n g  t h e  western  edge of 
Gainsborough (Loca t ion  2 ) .  I t  i s  proposed t h a t  e a r t h  mounds or 
a screen w a l l  be cons t ruc ted  along t h e  road a t  t hese  locations. 

A t  r u r a l  l o c a t i o n s  g e n e r a l l y  east  o f  Swamp Road, n i g h t  t ime  noise 
l e v e l s  would be h ighe r  than e x i s t i n g  l e v e l s ,  however, would still 
be below the  55dB(A) ex te rna l  criteria. 

West o f  Swamp Road n i g h t  t ime  noise l e v e l s  c o n t r i b u t e d  by the 
Bypass would no t  be s i g n i f i c a n t l y  h i g h e r  than e x i s t i n g  levels, 
and would c e r t a i n l y  be below the  55dB(A) e x t e r n a l  criteria. 
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A t  Dunmore House (Loca t ion  16), n i g h t  t ime  no i se  l e v e l s  would 
s t i l l  be h i g h ,  a l though below t h e  c r i t e r i a  o f  55dB(A) .  I n  this 
r e g a r d ,  c o n s i d e r a t i o n  would be g i ven  d u r i n g  f i n a l  d e s i g n  t o  the 
c o n s t r u c t i o n  o f  no ise b a r r i e r s  a long t h e  roads ide  i f  i t  is 
p r a c t i c a l  and c o s t  effective. 

Wi th r e s p e c t  t o  r e s i d e n t i a l  p r o p e r t i e s  a long t h e  e x i s t i n g  section 
o f  t h e  Pr inces  Highway t h a t  would be bypassed, n i g h t  t i m e  noise 
l e v e l s  would be s i g n i f i c a n t l y  reduced by more than  10dB(A) and 
would f a l l  below the  c r i t e r i a  o f  55dB(A) external. 

C o n s t r u c t i o n  Noise C r i t e r i a  

The main c o n s t r u c t i o n  a c t i v i t i e s  would i n v o l v e  ma jo r  earthworks, 
p r e p a r i n g  a new road sur face and pour ing  conc re te  t o  f o rm  the 
road .  L i k e l y  opera t ing  machinery would i n c l u d e  doze rs ,  breakers, 
l oade rs ,  scrapers  and r o l l e r s .  C o n t r o l l e d  b l a s t i n g  w i l l  a l s o  be 
required. 

General c o n s t r u c t i o n  a c t i v i t y  would be r e s t r i c t e d  t o  the 
f o l l o w i n g  t imes based on SPCC Noise Con t ro l  G u i d e l i n e s  (1989) for 
c o n s t r u c t i o n  s i t e  no ise ,  w i t h  t h e  excep t i on  o f  c e r t a i n  essential 
n i g h t  and weekend work: 

Monday t o  F r i day  7.00 am t o  6 .00  pm 
Saturday 7.00 am t o  1 .00 pm 
Sunday and Pub l i c  Hol idays Gene ra l l y  no work. 

o Assessment Criteria 

The c r i t e r i a  used f o r  t he  assessment o f  c o n s t r u c t i o n  n o i s e  levels 
as recommended by the  SPCC (1989) i s  s e t  o u t  be low.  T h i s  relates 
t o  a c o n s t r u c t i o n  pe r iod  g r e a t e r  than f o u r  weeks and not 
exceeding 26 weeks. 

"The L10 l e v e l  measured o v e r  a p e r i o d  o f  n o t  l e s s  t h a n  15 
m i n u t e s  when t h e  c o n s t r u c t i o n  s i t e  i s  i n  o p e r a t i o n  m u s t  not 
e x c e e d  t h e  b a c k g r o u n d  l e v e l  o f  more t h a n  10dB(A)". 

The SPCC (1985) a l s o  e s t a b l i s h  l i m i t s  f o r  both ground vibration 
and b l a s t  over—pressure. These l e v e l s  a r e  based on comfort 
r a t h e r  than  damage effects. 

P r e d i c t e d  Cons t ruc t i on  Noise Levels 

Based on t h e  e x i s t i n g  average background no ise  l e v e l s  and SPCC 
recommendations, t h e  most a p p r o p r i a t e  c r i t e r i a  adopted by t h e  RTA 
f o r  t h i s  proposal  f o r  t h e  assessment o f  c o n s t r u c t i o n  n o i s e  i s  a 
maximum LAeq o f  48dB(A) (RTA, 1990 f ) .  Table 6 . 8  be low shows the 
c a l c u l a t e d  LAeq noise l e v e l s  f o r  v a r i o u s  stages o f  construction. 

The t a b l e  i n d i c a t e s  t h a t  noise emissions f rom construction 
a c t i v i t i e s  would a t  t imes exceed t h e  recommended criterion, 
p a r t i c u l a r l y  du r i ng  t h e  excavat ion s tages .  However, t h e r e  would 
a l s o  be extended per iods  when t h e  c o n s t r u c t i o n  a c t i v i t i e s  would 
be inaudible. 
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TABLE 6 . 8  : CALCULATED LAeg NOISE LEVELS — CONSTRUCTION 

Location 
Stage I 

(Excavation) 
Stage II 

(Sub—base Prep) 
Stage III 

(Concrete) 

1 54 44 39 
2 68 58 53 
3 61 51 46 
4 65 55 50 
5 64 54 49 
6 59 49 44 
7 49 39 34 
11 58 48 43 
12 58-70 48 43 
14 63-78 53 48 
15 71-86 61 56 
16 68 58 53 

To min imise the  p o t e n t i a l  f o r  no ise impact ,  c o n s t r u c t i o n  would be 
r e s t r i c t e d  t o  day t ime hours o n l y .  A c t i v i t i e s  which are 
t r a n s i e n t  and s h o r t  term can be a m e l i o r i a t e d  th rough  careful 
programming o f  t he  roadworks. For t he  s e c t i o n  o f  elevated 
roadway south o f  McBrien D r i ve ,  Gainsborough, which wou ld  have 
d i r e c t  l i n e  o f  sound exposure f o r  r e s i d e n t s  (nea r  reference 
Loca t i on  12 on F igu re  14), i t  i s  proposed t h a t  mounds be 
e s t a b l i s h e d  w i t h  ma te r i a l  e x t r a c t e d  e lsewhere b e f o r e  major 
ear thworks  commence. 

Ground V i b r a t i o n  and Overpressure f rom B l a s t i n g  

I t  i s  proposed t o  use b l a s t i n g  techniques f o r  t h e  removal  of 
r o c k .  A t  t h i s  s tage,  the re  i s  i n s u f f i c i e n t  da ta  t o  accurately 
p r e d i c t  t h e  e f f e c t s  o f  b l a s t i n g  i n  t h e  e x i s t i n g  residents. 
However, i t  i s  c l e a r  from p r e l i m i n a r y  i n v e s t i g a t i o n s  RTA (1990f) 
t h a t  b l a s t  MIC's w i l l  need t o  be c o n t r o l l e d  and m o n i t o r e d  i f  the 
normal ' c o m f o r t '  c r i t e r i a  i s  t o  be s a t i s f i e d .  I t  i s  t h e  opinion 
o f  t h e  no ise  consu l t an t  (RTA, 1990f) t h a t  t h e  a f f e c t s  o f  a blast 
p ressure  can be c o n t r o l l e d  t o  s a t i s f y  t h e  normal assessment 
criteria. 

As a safeguard i t  i s  t h e r e f o r e  proposed t h a t  a d e t a i l e d  s t u d y  be 
undertaken t o  assess the  p o t e n t i a l  o f  b l a s t i n g  on t h e  residents 
and t h e i r  d w e l l i n g s ,  p a r t i c u l a r l y  t he  Gainsborough E s t a t e  area. 
I t  w i l l  a l s o  be e s s e n t i a l  t o  e s t a b l i s h  and m a i n t a i n  close 
l i a i s o n s  w i t h  t h e  r es i den t s  th roughout  t h e  b l a s t i n g  programme. 

6 .14  U t i l i t y  Installations 

The f o l l o w i n g  s e c t i o n  descr ibes the  main u t i l i t y  installations 
which would be a f f e c t e d  by t h e  proposed c o r r i d o r ,  and appropriate 
safeguards t o  be taken. 
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E l e c t r i c i t y  

I l l a w a r r a  E l e c t r i c i t y  have  i n d i c a t e d  t h a t  t h e  m a i n  electricity 
c a b l e s  a n d  a s s o c i a t e d  i n f r a s t r u c t u r e  which  wou ld  b e  a f f e c t e d  by 
t h e  p r o p o s a l ,  would  b e  v a r i o u s  11 kV l i n e s  l o c a t e d  a t  Dunmore, 
a n d  a l o n g  t h e  P r i n c e s  Highway and Swamp Road.  O t h e r  affected 
i n f r a s t r u c t u r e  would  i n c l u d e  a 33 kV and  11 kV l i n e s  s i t u a t e d  in 
and  a r o u n d  t h e  Bombo area. 

S e c t i o n s  o f  t h e  11 kV l i n e  a t  Dunmore would  h a v e  t o  b e  relocated, 
a n d  w o u l d  b e  d o n e  i n  c o n s u l t a t i o n  w i t h  o f f i c e r s  o f  Illawarra 
E l e c t r i c i t y .  Once a d e t a i l e d  r o a d  d e s i g n  h a s  b e e n  p r e p a r e d ,  some 
s e c t i o n s  o f  b o t h  t h e  33 kV and 11 kV l i n e s  a t  Bombo w o u l d  also 
h a v e  t o  b e  relocated. 

An e x i s t i n g  s u b s t a t i o n  a t  Kiama ( c o r n e r  o f  P r i n c e s  Highway and 
G i p p s  S t r e e t ) ,  would  n o t  b e  a f f e c t e d  by t h e  p r o p o s a l ,  a s  the 
w i d e n i n g  o f  t h i s  s e c t i o n  would be  c o n t a i n e d  w i t h i n  t h e  existing 
r o a d  reserve. 

T h e r e  a r e  l o n g  t e r m  p l a n s  f o r  a new 33 kV l i n e ,  p r o p o s e d  t o  be 
c o n s t r u c t e d  b e t w e e n  t h e  e x i s t i n g  s u b s t a t i o n s  a t  J e r r a r a  and 
Kiama.  T h i s  l i n e  would p r o b a b l y  c r o s s  t h e  p r o p o s e d  B y p a s s  near 
S p r i n g  Creek. 

W a t e r  

The o n l y  m a j o r  w a t e r  main t r a v e r s e d  b y  t h e  p r o p o s e d  corridor 
would  b e  a 500mm main  l o c a t e d  i n  t h e  n o r t h e r n  s e c t i o n  o f  the 
c o r r i d o r ,  a d j a c e n t  t o  Swamp Road and t h e  P r i n c e s  Highway at 
Dunmore.  O t h e r  s m a l l e r  ma ins  a r e  s i t u a t e d  i n  t h e  Bombo area, 
a d j a c e n t  t o  t h e  P r i n c e s  Highway and  t h e  S o u t h  C o a s t  R a i l w a y  Line. 

T h e s e  m a i n s  would  need  t o  b e  r e l o c a t e d  i n  c o n s u l t a t i o n  w i t h  the 
W a t e r  B o a r d .  D e t a i l e d  r e l o c a t i o n  p l a n s  would  b e  p r e p a r e d  during 
t h e  f i n a l  d e s i g n  s t a g e  o f  t h e  p r o j e c t ,  and  wou ld  b e  implemented 
d u r i n g  t h e  c o n s t r u c t i o n  stage. 

T e l e c o m m u n i c a t i o n s  

The p r o p o s e d  c o r r i d o r  would a f f e c t  a m a j o r  co—axia l  communication 
c a b l e  a t  i t s  n o r t h e r n  and s o u t h e r n  c o n n e c t i o n  t o  t h e  existing 
P r i n c e s  Highway ( i . e .  a t  Dunmore and Bombo). I t  i s  p o s s i b l e  that 
t h e y  w o u l d  h a v e  t o  be  r e l o c a t e d .  A l t h o u g h  s u b j e c t  t o  detailed 
i n v e s t i g a t i o n ,  i t  may be  p o s s i b l e  t o  c o n s t r u c t  t h e  p r o p o s e d  road 
a b o v e  t h e m .  T h i s  would i n v o l v e  t h e  p r o v i s i o n  o f  a c o n c r e t e  slab 
t o  c o v e r  t h e  c a b l e ,  and t h e  c o n s t r u c t i o n  o f  a d d i t i o n a l  conduits 
i n  t h e  e v e n t  t h a t  t h e  e x i s t i n g  c a b l e s  a r e  damaged during 
c o n s t r u c t i o n .  At Bombo, i t  may b e  p o s s i b l e  t o  c o n s t r u c t  the 
p r o p o s e d  B y p a s s  o v e r  t h e  c a b l e s ,  a s  i s  t h e  s i t u a t i o n  w i t h  the 
e x i s t i n g  P r i n c e s  Highway. 
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Caut ion  would need t o  be taken when work ing  near  t h e  co—axial 
cab les  due t o  t h e i r  s e n s i t i v i t y  t o  v i b r a t i o n  and d i s t u r b a n c e .  It 
would t h e r e f o r e  be impor tant  t o  ensure t h a t  s t a t i c  equipment  is 
used d u r i n g  c o n s t r u c t i o n ,  and t h a t  no v i b r a t i o n  f r om mach ine ry  is 
a l l owed  w i t h i n  30 metres o f  these cables. 

Other  a f f e c t e d  mains inc lude  va r ious  s u b s c r i b e r  mains located 
th roughou t  t h e  area ,  however, no s p e c i f i c  problems a r e  envisaged. 

6 .15  Hazard and Risk Potential 

The r i s k s  t o  t h e  community assoc ia ted w i t h  t r a n s p o r t  o f  hazardous 
m a t e r i a l s  a long t h e  e x i s t i n g  Highway a re  assumed t o  be l a r g e l y  a 
f u n c t i o n  o f  t h e  f o l l o w i n g  c o n d i t i o n s  : 

o poor  road a l ignment ( e . g .  t he  Minnamurra Bends) coupled 
w i t h  h igh  t r a v e l  speeds and h igh  t r a f f i c  volumes 

o c o n f l i c t  between l o c a l  and through t r a f f i c  movements 

o numerous a t  grade and u n c o n t r o l l e d  i n t e r s e c t i o n s  w i t h  the 
e x i s t i n g  Highway 

o q u a r r y  t r u c k  t r a f f i c  through r e s i d e n t i a l  areas o f  North 
Kiama 

o l a r g e  r e s i d e n t i a l  popu la t ions  i n  immediate p r o x i m i t y  o f  the 
road. 

The proposed Bypass would s i g n i f i c a n t l y  reduce these  existing 
hazards by removing up t o  80% o f  t h e  t r a f f i c  f r om t h e  existing 
Highway a l i gnmen t .  In a d d i t i o n ,  a l l  q u a r r y  t r u c k s  would  be 
removed f rom t h e  Highway through North Kiama. 

The proposed Bypass would in t roduce  a new p o t e n t i a l  hazard  t o  the 
r u r a l  a reas .  However, based on t h e  h igh  s tandard  o f  road 
a l i gnmen t ,  and t h e  p r o v i s i o n  o f  numerous s a f e t y  f e a t u r e s  (e.g. 
guard r a i l s ,  embankments, l i g h t i n g ,  e t c ) ,  t h e  hazard l e v e l  would 
be lower .  I n  a d d i t i o n ,  t he  number o f  r e s i d e n t s  i n  p r o x i m i t y  to 
t h e  proposed c o r r i d o r  and a t  r i s k  t o  hazardous even ts  i s  lower 
than  a t  p resen t  on the  Highway. 

Other  hazards such as p o t e n t i a l  e c o l o g i c a l  impact  o f  accidental 
chemical  s p i l l s ,  would be conta ined t o  a l a r g e  e x t e n t  b y  the 
proposed p o l l u t i o n  c o n t r o l  measures d iscussed i n  S e c t i o n  6 . 2  and 
6 . 4 .  There a r e  no e x i s t i n g  p o l l u t i o n  c o n t r o l  measures a l o n g  the 
Minnamurra Bends. 

A c c o r d i n g l y ,  i t  i s  concluded t h a t  w i t h  t h e  proposed Bypass in 
p l a c e ,  t h e  p r o b a b i l i t y  o f  hazardous events  wh ich  pose r i s k s  to 
human s a f e t y ,  would be lower than i s  t h e  case w i t h  t h e  existing 
road. 
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7.0 JUSTIFICATION FOR THE PROPOSAL 

7.1  Need f o r  a Solution 

The need f o r  t h e  proposal  i s  e s t a b l i s h e d  e s s e n t i a l l y  i n  terms of 
e x i s t i n g  d e f i c i e n c i e s  (namely t r a f f i c  conges t ion  and traffic 
a c c i d e n t s ) ,  p r o j e c t e d  f u t u r e  t r a f f i c  c o n d i t i o n s  and the 
i m p l i c a t i o n  o f  doing no th ing  t o  address these conditions. 

The na tu re  and e x t e n t  o f  e x i s t i n g  and p o t e n t i a l  traffic 
c o n d i t i o n s  and problems which s u b s t a n t i a t e  t h e  need t o  p lan  and 
p r o v i d e  a d d i t i o n a l  road capac i t y ,  have been d e t a i l e d  i n  Section 
2 . 0 .  The 'Do Noth ing '  scenar io i s  examined i n  S e c t i o n  7.4. 

Broad based c o n s u l t a t i o n  w i t h  t h e  community d u r i n g  t h e  course of 
both t h i s  env i ronmenta l  impact s tudy  and t h e  p reced ing  route 
s e l e c t i o n  s tudy ,  conf i rmed the  need f o r  ma jo r  road improvements 
i n  terms o f  community suppor t .  W h i l s t  t h e r e  a r e  d i f f e r e n t  views 
as t o  t h e  p r e f e r r e d  a l ignment  o f  any new o r  improved roads,  there 
has been a s t r ong  and almost unanimous c a l l  f o r  improvements to 
be e f f e c t e d  i n  t h e  s h o r t  term. Issues such as t r a v e l  time 
d e l a y s ,  road s a f e t y  and loca l  r e s i d e n t  a c c e s s i b i l i t y  a r e  clearly 
o f  concern t o  much o f  t h e  loca l  p o p u l a t i o n ,  r e g a r d l e s s  o f  whether 
o r  n o t  t h e y  are  r e s i d e n t  along o r  near t h e  e x i s t i n g  Highway. 

The very small number o f  i n d i v i d u a l s  o r  groups who expressed 
o p p o s i t i o n  o r  r e s e r v a t i o n s  about t h e  need f o r  main road 
improvements, were no t  r es iden ts  i n  t he  s tudy  a rea .  I t  cou ld  be 
i n f e r r e d  t h a t  these p a r t i e s  d id  no t  have a f u l l  a p p r e c i a t i o n  of 
l o c a l  road and t r a f f i c  conditions. 

7 . 2  Regional Road Strategy 

F o l l o w i n g  t h e  de te rm ina t i on  not t o  proceed w i t h  t h e  w iden ing  of 
t h e  Pr inces  Highway between the Minnamurra R i v e r  and Bombo (PTA, 
1989), i t  was ev i den t  t h a t  t he re  would be c o n s i d e r a b l e  b e n e f i t  in 
a r e g i o n a l  t r a f f i c  s tudy  t o  address broad t r a f f i c  movements in 
g e n e r a l ,  and p a r t i c u l a r l y  the Sunday peak conges t i on  period. 

The " Y a l l a h  t o  F a l l s  Creek S t ra tegy  Study" was subsequently 
commissioned by t h e  RTA i n  May 1990. To da te  t h e  s t u d y  has 
i n v o l v e d  a comprehensive o r i g i n  and d e s t i n a t i o n  number plate 
su rvey  r e c o r d i n g  a 20% sample o f  a l l  v e h i c l e  movements on a busy 
Sunday i n  t h e  area.  Ana lys is  o f  t h i s  survey da ta  and o f  daily 
and week ly  t r a f f i c  counts a t  permanent s t a t i o n s  i n  t h e  r e g i o n  has 
y i e l d e d  d e t a i l e d  i n f o r m a t i o n  on t r a v e l  speed, r o u t e  chosen and 
t r a f f i c  volumes which has been u t i l i s e d  i n  t h i s  s ta temen t .  The 
r e p o r t  d iscusses t h e  f u t u r e  t r a f f i c  scenar io  i n  l i g h t  o f  both 
p o p u l a t i o n  increase and growth i n  t o u r i s t  development i n  the 
region. 

Based on t h e  s tudy  t o  da te ,  the  RTA (1990b) has i n d i c a t e d  t h a t  a 
bypass o f  t h e  area t o  t h e  nor th  o f  Kiama i s  h i g h l y  desirable, 
g i ven  t h e  p resen t  conges t ion  exper ienced and t h e  h i gh  l e v e l s  of 
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through t r a f f i c .  Furthermore, m o t o r i s t  t r a v e l  p a t t e r n s  indicate 
a s i g n i f i c a n t  p re fe rence  f o r  town bypasses a long  t h e  Coast, 
evidenced by fewer  than 25% o f  m o t o r i s t s  pass ing  th rough  t h e  town 
c e n t r e  o f  Kiama s ince  t h e  opening o f  t h e  c u r r e n t  Kiama Bypass. 

The c o m p a t i b i l i t y  o f  t h e  proposed a l i gnmen t  and s tandard  o f  the 
proposed North Kiama Bypass w i t h  t h e  f u t u r e  main road strategy 
f o r  t h e  r e g i o n ,  i s  a l so  an impor tan t  e lement i n  e v a l u a t i o n  o f  the 
p r o j e c t .  In  t h i s  regard ,  t he  e x i s t i n g  Kiama Bypass was opened in 
1987 as a h igh standard s e c t i o n  o f  t h e  ma jo r  road transport 
c o r r i d o r  t o  serve t h i s  area o f  t h e  South Coast i n  t h e  long term. 
On t h i s  b a s i s ,  t h e  no r the rn  end o f  t h e  Kiama Bypass forms the 
l o g i c a l  southern l i m i t  f o r  any proposed ma jo r  c o r r i d o r  th rough or 
around North Kiama. 

Between Dunmore and the  completed F6 Freeway a t  Y a l l a h ,  t h e  long 
te rm Highway s t r a t e g y  i s  less c e r t a i n .  I n  genera l  te rms ,  there 
i s  an emerging need f o r  a h igh s tandard f o u r  lane road between 
Y a l l a h  and Kiama. This cou ld  be achieved by e i t h e r  upgrad ing  of 
t h e  e x i s t i n g  Highway o r  e s t a b l i s h i n g  a new c o r r i d o r  such as an 
a l ignment  g e n e r a l l y  bypassing t h e  A l b i o n  Park urban a rea .  In the 
fo rmer  case, t h e  RTA has an approved concept  p l a n  which allows 
f o r  a f o u r  lane car r iageway from t h e  r e c e n t l y  completed road 
w iden ing  a t  Oak F l a t s  through t o  S h e l l h a r b o u r  Road a long  a new 
a l ignment  which p a r a l l e l s  t he  South Coast Ra i lway .  Th i s  corridor 
i s  t h e  s u b j e c t  o f  a soon t o  be gaze t ted  Local  Env i ronmenta l  Plan 
prepared by She l l ha rbou r  Mun ic ipa l  C o u n c i l .  A c t u a l  construction 
o f  t h i s  road i s  no t  on t h e  RTA's p resen t  works programme. With 
r e s p e c t  t o  t h e  p o t e n t i a l  h igh s tandard f o u r  lane road southward 
f rom Ya l l ah  t o  bypass A l b i o n  Park, t h e r e  i s  no c u r r e n t l y  approved 
c o r r i d o r .  C o n s t r a i n t s  i n  t h a t  area such as urban expansion, 
s teep t e r r a i n  and f l o o d i n g ,  would have t o  be f u r t h e r  investigated 
b e f o r e  such a c o r r i d o r  cou ld  be proved s u i t a b l e  as a possible 
l onger  term route. 

Whichever a l ignment  i s  adopted, t h e  Dunmore area g e n e r a l l y  i n  the 
v i c i n i t y  o f  She l l ha rbou r  Rai lway S t a t i o n  and Dunmore quarry, 
r ep resen ts  an obv ious southern l i m i t  f o r  t h e  c o r r i d o r  between 
Dunmore and Yallah. 

I n  t h e  p a s t ,  v a r i o u s  r o u t e  i n v e s t i g a t i o n s ,  p l a n n i n g  scheme 
r e s e r v a t i o n s  and f reeway g a z e t t a l s  have t r a v e r s e d  an area much 
f u r t h e r  t o  t h e  west o f  North Kiama. Th is  i n c l u d e s  t h e  REP No 1 
s e r v i c e  c o r r i d o r .  These would have i n v o l v e d  c r o s s i n g  t h e  middle 
o f  t h e  Jamberoo V a l l e y ,  i n c l u d i n g  v e r y  s teep  t e r r a i n  and a broad 
f l o o d  p l a i n .  Such c o r r i d o r s  would o n l y  f i g u r e  i n  t h e  RTA's very 
long term road p l ann ing  f o r  t h e  region. 

The proposed Bypass o f  North Kiama i s  t h e r e f o r e  c o n s i s t e n t  with 
t h e  f u t u r e  long te rm main road s t r a t e g i e s  t o  t h e  n o r t h  and south. 

I n  terms o f  road des ign ( r e f e r  Sec t ion  4 . 0 ) ,  t h e  p roposa l  would 
be a h igh  s tandard ,  access c o n t r o l l e d  r o u t e  s i m i l a r  t o  the 
e x i s t i n g  Kiama Bypass and as p r e v i o u s l y  no ted ,  w i t h  c a p a c i t y  in 
t h e  c o r r i d o r  f o r  a m p l i f i c a t i o n  i n  t h e  l o n g e r  t e r m  i f  required. 



7 . 3  Assessment o f  Alternatives 

Road Opt ions  

The e v a l u a t i o n  o f  a number o f  f e a s i b l e  main road o p t i o n s  and 
a l t e r n a t i v e s  has been presented i n  d e t a i l  i n  Sec t ion  3.0. 
C e n t r a l  t o  t h i s  was a r ou te  s e l e c t i o n  s tudy  which i d e n t i f i e d  that 
a wes te rn  bypass would best  f u l f i l  t h e  s h o r t  term and t h e  longer 
te rm road t r a n s p o r t  requirements because o f  t h e  h i g h e r  capacity 
t h a t  c o u l d  be prov ided w i t h  a b e t t e r  h o r i z o n t a l  and vertical 
a l i g n m e n t .  Th is  would be c o n s i s t e n t  w i t h  t h e  s tandards required 
o f  any p o s s i b l e  f u t u r e  ex tens ion  o f  t h e  F6 Freeway f rom Yallah. 

I n  a d d i t i o n  t o  meeting such t r a f f i c  o b j e c t i v e s ,  a western bypass 
was a l s o  determined t o  be the most e f f e c t i v e  and s u i t a b l e  in 
s a t i s f y i n g  a broad range o f  env i ronmenta l  and p lann ing  criteria 
( r e f e r  Sec t i on  3 . 4 ) .  Th is  i s  r e f l e c t e d  below i n  a summary o f  the 
advantages t h e  proposal  would have over  o t h e r  western bypass 
options. 

• Has t h e  l e a s t  impact on e x i s t i n g  r u r a l  p r o p e r t i e s  i n  terms 
o f  number o f  p r o p e r t i e s ,  area o f  land,  loss  o f  improvements 
and r e s u l t a n t  p r o p e r t y  management implications. 

• Crosses the  Terragong Swamp a t  t h e  narrowest  point 
r e q u i r i n g  t h e  s h o r t e s t  b r i d g e  structure. 

o Has t h e  l e a s t  impact on pr ime c rop  and pas tu re  land. 

o I nvo l ves  t h e  l e a s t  i n t r u s i o n  i n t o  t h e  Jamberoo Valley 
Rura l  Conservat ion Area. 

o I s  t h e  o n l y  c o r r i d o r  which e f f e c t i v e l y  removes truck 
t r a f f i c  assoc ia ted  w i t h  q u a r r y  a c t i v i t i e s  f rom the 
P r inces  Highway through North Kiama. 

o I s  t h e  l e a s t  c o s t l y  o f  any bypass route. 

o Takes maximum advantage o f  t h e  ma jo r  government expenditure 
made i n  t h e  e x i s t i n g  Kiama Bypass, i n c l u d i n g  f u l l  use of 
t h e  complex b r i d g e  s t r u c t u r e  over  Spr ing  Creek. 

I s  t h e  o n l y  western c o r r i d o r  which ma in ta ins  a d i r e c t  link 
i n t o  t h e  Kiama Town Centre f o r  pass ing traffic. 

Comparison o f  t h e  proposal  w i t h  t h e  a l t e r n a t i v e  t o  upgrade the 
Highway has been discussed i n  numerous s e c t i o n s  o f  t h i s  EIS in 
t h e  c o n t e x t  o f  t r a f f i c  c o n d i t i o n s ,  s o c i a l  and environmental 
consequences and eng ineer ing  p r a c t i c a l i t y .  I t s  ma jo r  advantages 
ove r  t h e  Highway o p t i o n  can be summarised as follows: 

o S a t i s f i e s  long term t r a f f i c  o b j e c t i v e s  t o  ach ieve  certain 
l e v e l s  o f  s e r v i c e  which a re  a p p r o p r i a t e  f o r  new main road 
projects. 
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• I t  would be more s u i t a b l e  i n  terms o f  p r o v i d i n g  additional 
f u t u r e  lanes,  whereas an upgraded Highway would be much 
less s a t i s f a c t o r y  because o f  l onge r  t e rm  capacity 
l i m i t a t i o n s  due t o  envi ronmenta l  and s o c i a l  constraints. 

o Permanent ly e l i m i n a t e s  t h e  c o n f l i c t  between l o c a l  and 
through t r a f f i c  through Minnamurra, Kiama Downs and 
Gainsborough. 

o Improves l o c a l  a c c e s s i b i l i t y  and enhances Nor th  Kiama as a 
u n i f i e d  r e s i d e n t i a l  area and l i v i n g  env i ronment  f o r  a 
growing population. 

o S u b s t a n t i a l l y  improves r e c r e a t i o n a l  amen i ty  and 
o p p o r t u n i t i e s  along the  Minnamurra River. 

o Improves s a f e t y  c o n d i t i o n s ,  p a r t i c u l a r l y  f o r  pedestrians 
and c y c l i s t s  between Kiama and North Kiama, as w e l l  as 
reduc ing  t h e  p o t e n t i a l  f o r  t r a f f i c  accidents. 

o Conf ines d i r e c t  impact on t h e  Minnamurra we t l and  system to 
a degraded s e c t i o n  a t  t he  upstream f r i n g e  w i t h  negligible 
f l o o d  e f f e c t s ,  whereas the  Highway o p t i o n  c o u l d  r e s u l t  in 
pronounced changes t o  t h e  main channe l ,  and consequently, 
t o  t h e  h y d r a u l i c  regime o f  t h e  whole wetland. 

o Reduces e x i s t i n g  excessive t r a f f i c  no i se  l e v e l s  through 
r e s i d e n t i a l  areas w i t h o u t  c r e a t i n g  s i m i l a r  n o i s e  problems 
i n  o t h e r  areas. 

o S i g n i f i c a n t l y  improves access ( v e h i c u l a r ,  pedestrian, 
c y c l e )  between Kiama town c e n t r e  and t h e  n o r t h e r n  Kiama 
suburbs f o r  shopping, community and bus iness  activities. 

o Increased t r a f f i c  c a p a c i t y  can be added t o  t h e  proposa l  by 
v i r t u e  o f  p r o v i s i o n s  i n  t he  c o r r i d o r  w i d t h  and road design 
f o r  e x t r a  l a n e / s ,  whereas t h e  p r o v i s i o n  o f  s i x  lanes along 
t h e  Highway a l ignment  t o  ach ieve a comparable l e v e l  of 
s e r v i c e ,  i s  cons idered s o c i a l l y  and environmentally 
unacceptab le  f o r  reasons including: 

- e x t e n s i v e  loss  o f  wet lands a long  t h e  e a s t e r n  s i d e  of 
t h e  Minnamurra R i v e r  f l o o d  p l a i n  and probable 
a l t e r a t i o n  o f  t h e  e s t u a r i n e  hydraulics 

- p robab le  d e m o l i t i o n  o f  up t o  25 p r o p e r t i e s  fronting 
t h e  Pr inces  Highway t o  o b t a i n  f u l l  access control 

c o n s t r u c t i o n  cos ts  a t  l e a s t  comparable t o  a western 
bypass o p t i o n  ( i . e .  about $85 million) 

- adverse community impacts a s s o c i a t e d  w i t h  the 
p h y s i c a l  dominance o f  a s i x  lane expressway th rough a 
r e s i d e n t i a l  area. 



The proposa l  however, would s t i l l  have numerous d isadvantages and 
adverse impacts .  These have been i d e n t i f i e d  and d iscussed in 
d e t a i l  th rough Sec t ion  6 . 0 ,  t oge the r  w i t h  necessary safeguards 
and c o n t r o l s .  The above issues though, serve t o  h i g h l i g h t  the 
c l e a r  b e n e f i t s  and advantages o f  t h e  proposed Bypass r e l a t i v e  to 
t h e  alternatives. 

Other  Modes o f  Transpor t  

Road t r a f f i c  dominates the  t r a n s p o r t  system w i t h i n  t h e  s tudy  area 
and i n te r—reg iona l  t r a v e l  along the  coas t  t o  V i c t o r i a .  In  terms 
o f  r e g u l a r  weekday t r a v e l  i n  t h e  a rea ,  t h e r e  i s  an increasing 
volume o f  commuter t r a f f i c  i n  peak pe r iods  between Nowra/Kiama 
and Wollongong/Sydney. C e r t a i n l y ,  t h e r e  i s  some scope to 
encourage more r a i l  and bus patronage through improvements like 
more c a r  p a r k i n g  and bus interchanges a t  Kiama and Minnamurra 
S t a t i o n s  ( r e f e r  Sect ion 2.1 f o r  d e t a i l s  o f  e x i s t i n g  services). 

There i s  however, l i t t l e  t o  suggest t h a t  s i g n i f i c a n t  s h i f t s  away 
f rom p r i v a t e  c a r  commuting would r e s u l t  a f t e r  such improvements. 
Indeed, mode o f  t r a n s p o r t  choice f o r  most sub—regional centres 
w i t h  a s u p e r i o r  l eve l  o f  p u b l i c  t r a n s p o r t  s e r v i c e s  t o  t h e  South 
Coast ( e . g .  Gosford,  Hornsby, Dee Why, Gordon), i s  i n  f a v o u r  of 
t h e  p r i v a t e  c a r  by as much as 80 pe r  cen t  o f  movements (State 
T ranspo r t  Study Group, 1985). 

On t h e  assumption t h a t  t r i p s  between Kiama and Wollongong account 
f o r  a l a r g e  p r o p o r t i o n  o f  weekday peak p e r i o d  f l o w s ,  and that 
these  a r e  t y p i c a l l y  30 minutes o r  l ess  i n  d u r a t i o n ,  the 
f l e x i b i l i t y  o f  t h e  c a r  i s  expected t o  remain a t t r a c t i v e  and cost 
e f f e c t i v e  i n  t h e  f u t u r e .  Consequently, e x p e n d i t u r e  on public 
t r a n s p o r t  i n  l i e u  o f  t he  proposal would no t  l i k e l y  prompt 
s u b s t a n t i a l  change i n  weekday t r a f f i c  volumes. 

The ma jo r  t r a f f i c  problems encountered i n  t h e  s t u d y  a rea  are 
a s s o c i a t e d  w i t h  t h e  weekend r e c r e a t i o n a l  t r a f f i c  between the 
South Coast and Wollongong/Sydney. Th is  fo rm o f  t r a v e l  has 
t r a d i t i o n a l l y ,  and w i l l  most l i k e l y  c o n t i n u e ,  t o  demand the 
f l e x i b i l i t y  o f f e r e d  by t h e  p r i v a t e  c a r ,  w i t h  l i t t l e  dependence on 
p u b l i c  t r a n s p o r t .  I n  t h i s  regard,  i t  i s  u n l i k e l y  t h a t  promotion 
o f  p u b l i c  t r a n s p o r t  t r a v e l  through t h e  area ,  o r  e x p e n d i t u r e  on 
f a c i l i t i e s ,  would r e s u l t  i n  any s u b s t a n t i a l  s h i f t  i n  mode of 
t r a n s p o r t  away f rom t h e  p r i v a t e  car. 

I m p o r t a n t l y ,  i t  i s  a l s o  noted t h a t  t h e  South Coast Railway 
p r e s e n t l y  t e rm ina tes  a t  Bombaderry, w i t h  a l l  t r a n s p o r t  f u r t h e r  to 
t h e  sou th ,  except  f o r  l i m i t e d  a i r  s e r v i c e s ,  r e l i a n t  on t h e  road 
system. Accord ing  t o  t h e  S ta te  R a i l  A u t h o r i t y ,  t h e  potential 
f o r  and f e a s i b i l i t y  o f  southward r a i l  ex tens ion  i n  t h e  medium 
te rm i s  v e r y  low. 

The Very Fas t  T r a i n  p r o j e c t  has examined a c o a s t a l  r o u t e ,  however 
i t  t r e n d s  i n l a n d  near t h e  NSW/Victor ian bo rde r ,  and would not 
o f f e r  any scope f o r  a f u l l  South Coast r a i l  link. 
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As a consequence o f  a t t i t u d e s  towards mode o f  t r a n s p o r t  f o r  South 
Coast t r a v e l ,  and the l i m i t e d  r a i l  i n f r a s t r u c t u r e  i n  p l a c e ,  there 
i s  u n l i k e l y  t o  be any d im inu t i on  o f  t h e  t r a n s p o r t  burden t o  be 
borne by the  road system. As such, expend i t u re  on improvements 
i n  o t h e r  modes o f  t r a n s p o r t  would no t  p r o v i d e  a satisfactory 
a l t e r n a t i v e  t o  t h e  proposal. 

7 . 4  Consequences o f  No Act ion  o r  "Do Nothing" 

The e n t i r e  7.6km sec t ion  o f  t h e  Pr inces Highway between 
She l lharbour  Road and the Kiama Bypass has ma jo r  deficiencies 
t h a t  r e q u i r e  attention. 

Of p a r t i c u l a r  concern i s  t h e  poor h o r i z o n t a l  a l i gnmen t  around the 
Minnamurra Bends combined w i t h  r e l a t i v e l y  h igh  t r a f f i c  volumes 
d u r i n g  both t he  commuter peak and weekend r e c r e a t i o n a l  peaks.  In 
a d d i t i o n ,  t he  narrowing o f  t he  road f rom f o u r  lanes t o  two lanes 
a t  Kiama Cemetery places major c a p a c i t y  c o n s t r a i n t s ,  creating 
s i g n i f i c a n t  delays t y p i c a l l y  up t o  50 minutes i n  recreational 
peaks f o r  no r th  bound t r a f f i c  t o  ge t  f rom Kiama t o  Dunmore. The 
normal t r a v e l  t ime w i thou t  congest ion would be about  s i x  minutes. 

The high t r a f f i c  volume a l so  places s i g n i f i c a n t  r e s t r i c t i o n s  on 
t h e  movement o f  l o c a l  t r a f f i c ,  p a r t i c u l a r l y  f rom North Kiama to 
Kiama. This i s  because the  cons tan t  stream o f  th rough traffic 
and indeed, s o l i d  queuing, leaves l i t t l e  o r  no gaps f o r  local 
t r a f f i c  t o  j o i n  t h e  mainstream o f  t r a f f i c .  I n  a d d i t i o n ,  delays 
along the  Highway are  a l s o  unacceptable.  Local  r e s i d e n t s  will 
o f t e n  not  d r i v e  t h e i r  veh i c l es  between c e r t a i n  hours 
( p a r t i c u l a r l y  on Sunday a f te rnoons )  because o f  t h e  traffic 
congestion. 

I n c r e a s i n g l y  through t r a f f i c  i s  i n f i l t r a t i n g  i n t o  l o c a l  streets 
such as North Kiama Dr ive ,  G i b r a l t a r  Avenue, Ox ley  Avenue and 
Federal S t r e e t ,  as w e l l  as through AAmhoroo and a long  Swamp Road 
as d r i v e r s  search f o r  a l t e r n a t i v e s  t o  t h e  main Highway through 
North Kiama. Because o f  f r u s t r a t i o n s  w i t h  t h e  Highway, such 
through t r a f f i c  on l o c a l / r u r a l  roads tends t o  be a t  a h i g h  speed 
which can present  a s i g n i f i c a n t  s a f e t y  problem f o r  both 
pedes t r ians  and l o c a l  traffic. 

The expansion o f  r e s i d e n t i a l  development a long  t h e  south  coast 
and the  growth o f  Wollongong as a major  r e g i o n a l  c e n t r e ,  will 
con t inue  t o  a t t r a c t  more t r a f f i c  on t h e  P r inces  Highway i n  the 
f u t u r e .  Average d a i l y  t r a f f i c  volumes a re  expected t o  grow from 
20,000 per  day t o  over 30,000 pe r  day by t h e  y e a r  2011. Weekday 
peak hour volumes a re  expected t o  increase f rom 900 v e h i c l e s  to 
over  1,500 vehicles. 

On average weekends, the t r a f f i c  would be even worse.  Daily 
t r a f f i c  volumes a re  expected t o  increase f rom about  23,000 to 
about 38,000 by 2011. Peak hour weekend volumes a r e  p r e d i c t e d  to 
increase f rom about 1,600 v e h i c l e s  t o  ove r  2 ,600 v e h i c l e s  by 
2011. I t  i s  expected t h a t  a g r e a t e r  p r o p o r t i o n  o f  t r a f f i c  would 
f i n d  t he  a d d i t i o n a l  delays unacceptable and would i i k e l y  use 
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a l t e r n a t i v e  rou tes  such as Swamp Road o r  Jamberoo Road. These 
roads a r e  n o t  designed t o  accommodate any more than local 
t r a f f i c ,  hav ing narrow carr iageways and e x t r e m e l y  poor horizontal 
and v e r t i c a l  a l ignment .  T r a f f i c  a c c i d e n t s  and i n t e r r u p t i o n s  to 
normal r u r a l  a c t i v i t i e s  would become a normal occurence on almost 
eve r y  Sunday afternoon. 

D i scuss ions  w i t h  quar ry  opera tors  i n d i c a t e  t h a t  ope ra t i ons  a t  the 
Bombo q u a r r i e s  are  planned t o  c o n t i n u e  f o r  a t  l e a s t  ano ther  25 
y e a r s .  The e x i s t i n g  Pr inces Highway th rough Nor th  Kiama provides 
t h e  o n l y  r o u t e  f o r  t h i s  t r a f f i c ,  and l a r g e  quarry 
t r u c k s  would t h e r e f o r e  cont inue t o  proceed th rough t h e  midd le  of 
t h e  r e s i d e n t i a l  area o f  North Kiama. 

7 . 5  Economic Evaluation 

An economic e v a l u a t i o n  was undertaken i n v o l v i n g  a b e n e f i t  cost 
a n a l y s i s  w i t h  respec t  t o  a Base Case ( ' D o  N o t h i n g ' )  and an 
Improved Case ( t h e  Proposa l ) .  I n  a d d i t i o n ,  two a l t e r n a t i v e s  were 
compared w i t h  t he  proposa l ,  one which i n v o l v e d  t h e  upgrading of 
t h e  e x i s t i n g  Pr inces Highway t o  f o u r  lanes,  and t h e  o t h e r ,  an 
a l t e r n a t i v e  western c o r r i d o r  denoted S2—N2 i n  t h e  Route Selection 
Study. 

The b e n e f i t / c o s t  ana l ys i s  was under taken us ing  t h e  RTA's 'SIMCBA' 
computer model which has been developed as a procedure 
s p e c i f i c a l l y  f o r  economic e v a l u a t i o n  o f  road projects. 

B e n e f i t / C o s t  a n a l y s i s  r e f e r s  t o  t h e  process whereby t h e  benefits 
( i n c l u d i n g  v e h i c l e  ope ra t i ng  c o s t  sav ings ,  use r  t r a v e l  time 
sav ings  and acc iden t  c o s t  sav ings ) ,  a r e  compared w i t h  t h e  costs 
( i . e .  c o n s t r u c t i o n ,  maintenance) t o  de te rmine  t h e  n e t t  b e n e f i t  or 
r e t u r n s  f l o w i n g  through the  l i f e  o f  t h e  inves tment  ( g e n e r a l l y  30 
y e a r s ) .  The b e n e f i t s  and costs  used i n  t h e  a n a l y s i s  a r e  strictly 
economic, and do not  account f o r  s o c i a l  and env i ronmenta l  issues 
which a r e  addressed i n  o t h e r  s e c t i o n s  o f  t h e  EIS. 

Manual ad jus tment  o f  t he  SIMCBA model was under taken t o  account 
f o r  a c c i d e n t  rates. 

The base case t r a v e l  speed es t imated  by SIMCBA ( t h e  most 
s e n s i t i v e  o f  a l l  parameters) co r respond ing  t o  t h e  earliest 
p o s s i b l e  opening t ime o f  t h e  p r o j e c t ,  was g e n e r a l l y  i n  accordance 
w i t h  t r a v e l  t ime  surveys undertaken i n  October/November 1990, 
a l l o w i n g  f o r  some r e d u c t i o n  w i t h  f u t u r e  inc reases  i n  traffic 
volumes. 

The key economic i n d i c a t o r s  de r i ved  f rom t h e  d i scoun ted  cash flow 
a n a l y s i s  a t  a 7% r e a l  d i scoun t  r a t e ,  assuming a 30 y e a r  project 
l i f e  and accommodating t h e  changes d iscussed above a r e  shown in 
Tab le  7 .1  below. 

The a n a l y s i s  i n d i c a t e s  t h a t  the  p roposa l  i s  economic w i t h  road 
use r  b e n e f i t s  outweighing costs. 
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TABLE 7.1 : SUMMARY OF KEY ECONOMIC INDICATORS 

Indicator 

B e n e f i t / C o s t  Ratio 

Proposal 

Upgraded 
Highway 
(4  lane) 

Western 
Alternative 

(S2—N2) 

B e n e f i t / C o s t  Ratio 2.2 2.2 2.0 
N e t t  Present  Value (SM) 85.3 57.2 78.5 
1s t  Year Rate o f  Return (%) 16.6 16.7 16.0 

S e n s i t i v i t y  t e s t i n g  was a l s o  undertaken by v a r y i n g  key parameters 
o f  t h e  model i n c l u d i n g  t h e  base case t r a v e l  speed, p r o j e c t  costs, 
d i s c o u n t  r a t e s  and t r a f f i c  growth r a t e s .  T h i s  sensitivity 
t e s t i n g  i n d i c a t e d  t h a t  t h e  proposal would s t i l l  be economic with 
a b e n e f i t  c o s t  r a t i o  o f  between 1.6 ( w o r s t  case combina t ion  of 
key parameters)  and 3.4 (bes t  case comb ina t i on  o f  key 
parameters). 

7 .6  Energy Statement 

The c o n s t r u c t i o n  o f  the proposed Bypass would r e q u i r e  extensive 
use o f  heavy v e h i c l e s  and machinery i n c l u d i n g  graders, 
b u l l d o z e r s ,  scapers ,  f r o n t  end loaders ,  compactors ,  vibrating 
r o l l e r s ,  dump t r u c k s ,  water  t r u c k s ,  compressors,  backhoes, paving 
machines and cranes. 

The machinery would use la rge  q u a n t i t i e s  o f  f u e l .  Usage has been 
based on RTA adv i ce  and exper ience w i t h  o t h e r  road p r o j e c t s  is 
es t ima ted  t o  be about 5 .5  t o  6 .0  m i l l i o n  l i t r e s  which would 
r e p r e s e n t  app rox ima te l y  $4 million. 

The f u e l  used .0iou1d be o f f s e t  by f u e l  sav ings  t o  t h e  motoTist 
once t h e  p r o j e c t  i s  complete. These sav ings  r e s u l t  f rom more 
e f f i c i e n t  v e h i c l e  ope ra t i ons ,  p a r t i c u l a r l y  f r om more consistent 
t r a f f i c  speeds, improved grades and b e t t e r  pavement conditions 
and reduced t r a f f i c  congest ion.  A d d i t i o n a l  f u e l  sav ings  will 
accrue t o  l o c a l  m o t o r i s t s  i n  North Kiama as t r a f f i c  queues and 
conges t i on  would be p r a c t i c a l l y  e l i m i n a t e d .  The f u e l  sav ings are 
i n c o r p o r a t e d  i n  t h e  economic e v a l u a t i o n  p resen ted  above. 

Energy consumed d u r i n g  road maintenance f o l l o w i n g  construction 
would be min imal  i n  comparison t o  r e g u l a r  maintenance o f  the 
e x i s t i n g  Pr inces  Highway through North Kiama. I n  addition, 
n a t i v e  landscap ing  on t h e  road verges would reduce ,  i f  not 
e l i m i n a t e ,  t h e  need f o r  r e g u l a r  maintenance such as r e g u l a r  grass 
cutting. 

There a r e  no known energy resources i n  t h e  s t u d y  area t h a t  would 
be s t e r i l i s e d  by t h e  proposal. 
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RATIO OF NOISE ENERGY TO SOUND PRESSURE 
ENERGY LEVEL AT THE SOUND PRESSURE LEVEL 
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Figure 13 
Common Sounds 
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Figure 17 
Before and After View 

- North to 'Dunmore House' 



Figure 18 
Before and After View 

- South to Terragong Swamp 
from `Tongarra' 



Figure 19 
Before and After View 

- North to Terragong Swamp from `Riversdale' 
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Figure 20 
Before and After View 

- South East to Bombo Quarry, 
Near South Gainsborough 
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TYPICAL PLANT MATERIALS 
Acacia mearnsii Black Wattle) 
Eucalyptus botryoides Bangalay) 
Glochidion ferdinandi Cheese Tree) 
Syncarpia glomulifera (Turpentine) 

PLANTING ESTABLISHED ON CUT SLOPE 
TYPICAL PLANT MATERIALS 
Banksia serratta (Old Man Banksia) 
Banksia integrifolia (Coast Banksia) 
Kunzea ambigua (Tick Bush) 

TRAFFIC SEPARATION PLANTING 
TYPICAL PLANT MATERIALS 
Acacia longifolia (Sydney Golden Wattle) 
Melaleuca armillaris (Bracelet Honey Myrtle) 
Various Native Grasses 



TYPICAL PLANT MATERIALS 
Casuarina glauca (Swamp Oak) 

TRAFFIC SEPARATION PLANTING 
TYPICAL PLANT MATERIALS 
Acac ia  longifolia (Sydney Golden Waffle) 
Banksia spinulosa (Hairpin Banksia) 
Melaleuca armillaris (Bracelet Honey Myrtle) 
Various Native Grasses 



TYPICAL PLANT MATERIALS 
Acmena smithii (Lilly Pilly) 
Doryphora sassafrass (Sassafrass) 
Eucalyptus botryoides (Bangalay) 
Eucalyptus paniculata (Grey lronbark) 
Ficus coronata (Sandpaper Fig) 
Syncarpia glomulifera (Turpentine) 

TRAFFIC SEPARATION PLANTING 
TYPICAL PLANT MATERIALS 
Acac ia  longifolia (Sydney Golden Wattle) 
Banksia spinulosa (Hairpin Banksia) 
Melaleuca armilIaris (Bracelet Honey Myrtle) 
Various Native Grasses 
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TYPICAL PLANT MATERIALS 
Acmena smithii (Lilly Pilly) 
Doryphora sassafrass (Sassafrass) 
Eucalyptus paniculata (Grey lronbark) 
Syncarpia glomulifera (Turpentine) 

PLANTING ESTABLISHED ON CUT SLOPE 
TYPICAL PLANT MATERIALS 
Banksia serratta (Old Man Banksia) 
Banksia spinulosa (Hairpin Banksia) 
Kunzea ambigua (Tick Bush) 

TRAFFIC SEPARATION PLANTING 
TYPICAL PLANT MATERIALS 
Acac ia  longifolla (Sydney Golden Wattle) 
Melaleuca armillarts (Bracelet Honey Myrtle) 
Various Native Grasses 
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TYPICAL PLANT MATERIALS 
Acmena smithii (Lilly Pilly) 
Doryphora sassafrass (Sassafrass) 
Eucalyptus botryoides (Bangalay) 
Eucalyptus paniculata (Grey lronbark) 
Ficus superba (Deciduous Fig) 
Syncarpia glomulifera (Turpentine) 

TRAFFIC SEPARATION PLANTING 
TYPICAL PLANT MATERIALS 
Acacia longifolia (Sydney Golden Wattle) 
Bariksia spinulosa (Hairpin Banksia) 
Melaleuca armillaris (Bracelet Honey Myrtle) 
Various Native Grasses 
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FORESHORE PLANTING 
TYPICAL PLANT MATERIALS 
Araucaria heterophylla (Norfolk Island Pine) 

TYPICAL PLANT MATERIALS 
Acmena smithii (Lilly Pilly) 
Doryphora sassafrass (Sassafrass) 
Eucalyptus botryoides (Bangalay) 
Eucalyptus paniculata (Grey Ironbark) 
Syncarpia glomulifera (Turpentine) 

PLANTING ESTABLISHED ON CUT SLOPE 
TYPICAL PLANT MATERIALS 
Banksia serratta (Old Man Banksia) 
Banksia integrifolia (Coast Banksia) 
Kunzea ambigua (Tick Bush) 
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BRIEF FOR ROUTE SELECTION STUDY AND 
ENVIRONMENTAL IMPACT STATEMENT 
STATE HIGHWAY 1 - PRINCES HIGHWAY, 
DUNMORE TO NORTHERN END OF THE 
KIAMA BY-PASS 



1. 

1. BACKGROUND TO THE PROJECT 

In 1986 the former Department of Mains Roads (DMA) placed on  public 
exhibition an Environmental Impact Statement (EIS) for the proposed widening 
and partial realignment of the Princes Highway between the Minnamurra River 
Bridge and the Kiama By-Pass. A preferred route and six alternative options 
were examined in the EIS including the "no build" option, two other Princes 
Highway corridor options and three western corridor options. 

Following examination of the EIS, consideration o f  publ ic submissions and the 
carrying out of a number of additional investigations, the Chief  Executive of  the 
Roads and Traffic Authority (RTA) decided not to proceed with the EIS proposal 

- Scheme E. However, in making this determination, the Chief Executive 
resolved to carry out a more comprehensive review o f  the short and long term 
main roads needs of the area and to prepare a fresh EIS o n  the outcome o f  the 
new investigations. 

The new study is to involve a thorough evaluation o f  all possible alternative 
solutions and the preparation of an EIS for a preferred route, in accordance with 
the requirements of the Environmental Planning and Assessment Act, 1979. A 
two phase study is envisaged to allow for: 

(i) The selection of a preferred route and a short list o f  feasible alternatives; 

(ii) Preparation of the EIS. 

Importantly, the study is to be undertaken with the participation of  the Kiama 
and Shellharbour Municipal Councils and the input o f  local communities, 
community organisations and relevant government agencies. Specialists in 
public participation will therefore be essential members o f  the study team. 

The area of investigation extends from the Shellharbour Road/Pr inces Highway 
intersection at Dunmore, in the north, to the Kiama By-Pass, in the south. 

The study area and the schemes examined to date are shown  in Figure 1. 

2. OBJECTIVES OF THE STUDY 

The objectives of the study are as follows: 

Phase 1: Route Selection Study 

(i) To clearlyiclentify short and long term trans o r p n  needs of the study 
area, having particular regard to how arterial roads c,an assist in meeting 
those needs; 

(ii) To identify the constraints to both existing and possible route corridors 
in the study area; 

(iii) To generate alternative route corridors and route opt ions that wou ld  help 
meet the transport needs; 

(iv) To evaluate these route options having regard to  social, environmental 
and economic considerations; 

K0290002 



(v) To identify a preferred route and a short list of feasible alternatives in 
consultation with the RTA, the local Councils and relevant government 
agencies; and 

(vi) To maximise public participation in the route selection process. 

Phase 2: Environmental Impact Statement 
(i) To prepare an EIS of the preferred route in accordance with the 

requirements of the Environmental Planning and Assessment (EPA) Act 
1979; 

(ii) To meet the requirements of the Director of Planning; 
(iii) To maximise community consultation during the preparation of the EIS; 

and 
(iv) To ensure that local Councils and relevant government agencies are 

consulted. 

3. SUGGESTED SCOPE OF THE STUDIES 
The scope of the work is to be identified by the consultant based on 
discussions with officers of the RTA, the requirements of the EPA Act and the 
specifications of the Director of Planning. As a guide, it is suggested that the 
studies include the following: 

3.1 Phase 1: Route Selection Study 
(i) A review of the studies already undertaken and the preliminary design 

work completed by the RTA for routes previously identified and 
considered. 

(ii) A clear identification of what the problem to be addressed is, having 
regard to the local and regional short and long term transport needs. 

(iii) Identification of likely natural and cultural constraints to development of 
existing and potential route corridors in the study area. 

(iv) Identification and evaluation of alternative routes corridors and options 
having regard to appropriate evaluation criteria. 

(v) Design and implementation of an effective public participation 
programme for assisting the process. 

(vi) Incorporation of input from local Councils and relevant government 
agencies. 

3.2 Phase 2: Environmental Impact Statement 
(i) Formulation of appropriate transportation, environmental, social and 

economic objectives for the proposed activity. 
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3. 

(ii) Investigation of the likely environmental impacts including (but not 
limited to): 

social impacts including community severance and effects on 
local access; 

• economic impacts including changes to travel times and 
implications for energy conservation; 

• impacts on wetland and terrestrial ecology; 

• visual impacts including effects on Jamberoo Valley; 

potential for disturbance to Aboriginal archaeology or items of 
environmental heritage value; 

• impacts on land and water use including the effect on agricultural 
land and farm viability; 

• noise, air pollution and other local effects associated with both 
construction and operation of the works; 

• impacts on local and regional traffic flows and travel times; 

• water quality impacts including measures to control soil erosion 
during construction; and 

• implications of any relevant local, regional or State environmental 
planning instruments. 

(iii) Outline the route selection process including details of feasible 
alternatives, the reasons for selection of the preferred route and an 
assessment of the "do nothing' option. 

(iv) Justification of the preferred route option in terms of environmental, 
economic and social considerations. 

(v) Energy implications and requirements of the proposal and measures to 
be taken to conserve energy. 

(vi) Consequences of not undertaking the proposed works. 

(vii) Details of measures to be taken in conjunction with the works to protect 
the environment and an assessment of the likely effectiveness of those 
measures. 

(viii) Consideration of comments received from various affected government 
instrumentalities and possible determining authorities. 

(ix) Incorporation of a programme of community consultation. 

4. INPUT TO BE PROVIDED BY THE RTA 
(i) Information and reports listed in Appendix A. 
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4. 

(ii) Results of origin and destination survey to be carried out during March 
1990 (results available in May 1990). 

(iii) Preliminary design plans for previous schemes. 

(iv) Aerial photography. 

(v) Files for previous work will be made available for perusal and 
photocopying. 

(vi) Specifications of the Director of Planning (to be requested at completion 
of route selection study). 

5. OUTPUTS REQUIRED 

At the completion of the Phase 1 Route Selection Study, a report is required to 
be submitted which documents the route selection process, including the 
criteria used to evaluate alternative routes and the justification for selection of 
the preferred route. This report should be accompanied by appropriate tables 
and maps and provide sufficient information for review by the RTA and the 
consultant review team. 

Following review and adoption of the recommendations of the Phase 1 Study, 
a draft EIS should be prepared and submitted for review, together with technical 
appendices and any sub-consultant reports used in compiling the EIS. A final 
review will be undertaken prior to printing. 

Short monthly progress reports to the Project Manager will be required 
throughout both phases of the study which should include a review of the study 
tasks and the study timetable. 

6. STUDY TIMING 
A study programme should be prepared for both phases of the study that 
allows for the public exhibition of the EIS no later than October 1990. 

A period of two weeks should be allowed for review of the Route Selection 
Study and a further two weeks for draft EIS review. 

7. CUENT-CONSULTANT LIAISON 
The Project Manager for the study will be Mr Brian Lefoe who will be 
responsible for the RTA input to the study and will be the point of contact for 
all matters relating to the study. 
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5. 

The consultant is required to nominate a Study Director and a Study Manager 
and to indicate expected work-hour commitments of these key persons to the 
study. 

Monthly progress reports are to be submitted to the Project Manager. 

8. RESPONSE TO THE BRIEF 

A response to this brief must include the following: 

• a short appreciation of the problem and the key issues to be addressed 
(limit of two pages); 

• an outline of the proposed st methodic. elqy arid scope of work for 
both the route selection (:,ti id and the 

proposed design of public participation and community consultation 
programme and the specialist consultants to be used for this aspect of 
the studies; 

• a timetable for carrying out the work including all study tasks, progress 
reporting, study outputs and RTA review; 

• a fee estimate on a time (hours) plus expenses basis, which specifies 
an upper limit for the work proposed. The estimate should include 
printing of the Route Selection Study report (10 copies), the completed 
draft EIS (10 copies) and the final draft EIS (5 copies); 

• the proposed standard of production of the final EIS (eg. method of 
binding, printing, colour or black/white production) and an estimate of 
the cost per copy of printing should be separately itemised. This 
estimate will not be used as a basis for comparison of quotes; 

.* proposed staffing, including intended work-hour commitment of each 
• nominated staff member and hourly rates. All sub-consultants should 

also be included; 
• a concise description of the relevant experience of the firm and any 

sub-consultants to be used (limit of five pages); and 

hort (one page or less) CVs for each staff member and any 
sub-consultants. 

Nevt.:ompany brochures are required to accompany the response to the brief. 

Three (3) copies of the response to the brief are required to be submitted to the 
Project Manager by 5 pm, Thursday 1st March 1990, in a sealed envelope 
marked 'Route Selection Study and EIS - Princes Highway, Dunmore to Kiama'. 
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Appendix A 

Princes Highway: Minnamurra River to Bombo, Kiama, EIS, DMR, July 1986 

Princes Highway: Minnamurra River to Bombo, Kiama, EIS Working Papers, 
DMR, July 1986 

Princes Highway: Minnamurra River to Bombo, Kiama, Supplementary 
Documents, DMR, July 1986 

State Highway No 1 Section: Minnamurra River to Bombo: Municipality of 
Kiama, Environmental Impact Assessment Report, RTA, November 1989 

A Reappraisal of the Archaeological Impact of the Proposed Princes 
Highway Reconstruction - Minnamurra River to Bombo, Kiama, A report to 
Dames & Moore, Heritage Resource Services, April 1987 

Assessment of Archaeological Sites Along the Alternative Route for  the 
Princes Highway Proposed Reconstruction: Minnamurra River t o  Bombo, 
Kiama, A report to the DMR of NSW, M Koenig, September 1988 

Assessment of Blasting Impacts and Alternative Excavation Methods, Road 
Realignment and Widening Minnamurra Bends, Kiama, A report prepared for 
RTA of NSW, Richard Heggie Associates Pty Limited, May 1989 

Highway Reconstruction at Minnamurra River: Assessment of Alternative 
Designs, A report for RTA of NSW, Coffey & Partners Pty Limited, June 1989 

Princes Highway: Minnamurra River to Bombo, Kiama, Pedestrian Study, 
RTA NSW 

Princes Highway Widening: A Report on the Impact of the Possible 
Widening of the Princes Highway in Northern Kiama, Kiama Municipal 
Council (M Vallejos - Social Planner), December 1988 

Report on Alternative Route Proposed by R.A.N.K.S., DMR, NSW, Dames 
& Moore, March 1987 

Report of the Effects of Road Upgrading on the Mangrove Vegetation of the 
Minnamurra Wetland, Dames & Moore 

RTA Intersection and Lane Counts, 1989 

State Highway No 1 Princes Highway Economic Analysis of Proposed Road 
Improvements from Swamp Road Dunmore to the Kiama By-Pass, T Keating 

State Highway No 1 Princes Highway, Levels of Services of Proposed Road 
Improvements from Swamp Road, Dunmore to Kiama By-Pass, S Lappin & 
T Keating 

State Highway No 1 Princes Highway Municipality of Kiama: Traffic 
Predictions, A report for RTA of NSW, Sinclair Knight & Partners, August 1989 

Subsurface Geotechnical Investigation, DMR, NSW Materials and Research 
Laboratory Princes Highway, North Kiama, Coffey & Partners Pty Limited, 
November 1988 
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APPENDIX C 

REQUIREMENTS OF THE DIRECTOR 
OF PLANNING 



New South Wales Government 
44/Nri. 

OiC 

Department of Planning 

Mr T J Paterson 
C o n n e l l  W a g n e r  (NSW) P t y  Ltd 
PO B o x  538 
NEUTRAL BAY 2089 

D e a r  Sir, 

Remington Centre 
175 Liverpool Street, Sydney 2000 
Box 3927 G.P.O. Sydney 2001 
DX. 15 Sydney 

Telephone : 02) 391 2000 
Fax No : (02) 2912111 

B a r b a r a  Callcott 
Contact: E x t .  2030 

Our r e fe renc17 /1  0 5 5 9  ( 4) 

Your reteren5. 0 9 / 0  3 

PRINCES HIGHWAY - DUNMORE TO KIAMA 
ENVIRONMENTAL IMPACT STATEMENT 

T h a n k  y o u  f o r  y o u r  l e t t e r  o f  2 8  S e p t e m b e r  1 9 9 0  indicating 
t h a t  y o u  a r e  c o n s u l t i n g  w i t h  t h e  D i r e c t o r  w i t h  r e g a r d  t o  the 
p r e p a r a t i o n  o f  a n  e n v i r o n m e n t a l  i m p a c t  s t a t e m e n t  ( E I S )  for 
t h e  a b o v e  development. 

2 .  A n  E I S  i s  r e q u i r e d  t o  b e  p r e p a r e d  w h e r e  t h e  p r o p o s a l  is 
a n  a c t i v i t y  r e f e r r e d  t o  i n  S e c t i o n  1 1 2 ( 1 )  o f  the 
E n v i r o n m e n t a l  P l a n n i n g  a n d  A s s e s s m e n t  A c t ,  1979. 

3 .  A s  d e v e l o p m e n t  c o n s e n t  i s  r e q u i r e d  f o r  p a r t s  o f  the 
p r o p o s a l  a n d  c e r t a i n  p a r t s  a r e  d e v e l o p m e n t  p u r s u a n t  t o  State 
E n v i r o n m e n t a l  P l a n n i n g  P o l i c y  N o .  1 4  - C o a s t a l  W e t l a n d s ,  an 
E I S  m u s t  a c c o m p a n y  t h e  d e v e l o p m e n t  a p p l i c a t i o n  t o  Kiama 
M u n i c i p a l  Council. 

4 .  T h e  E I S  s h o u l d  b e  p r e p a r e d  i n  a c c o r d a n c e  w i t h  c l a u s e s  34 
a n d  5 7  o f  t h e  E n v i r o n m e n t a l  P l a n n i n g  a n d  Assessment 
R e g u l a t i o n ,  a s  a m e n d e d  a n d  s h a l l  b e a r  c e r t i f i c a t e s  required 
b y  c l a u s e s  2 6 ( 1 ) ( b )  a n d  5 9  o f  t h e  R e g u l a t i o n  (see 
A t t a c h m e n t s  l a  a n d  lb). 

5 .  I n  a d d i t i o n ,  p u r s u a n t  t o  c l a u s e s  3 5  a n d  5 8  o f  the 
R e g u l a t i o n ,  t h e  D i r e c t o r  r e q u i r e s  t h a t  t h e  f o l l o w i n g  matters 
b e  s p e c i f i c a l l y  a d d r e s s e d  i n  t h e  EIS: 

d e t a i l e d  d e s c r i p t i o n  o f  t h e  p r o p o s a l ,  including 
d i a g r a m s ,  p h o t o  m o n t a g e s  b a s e d  o n  aerial 
p h o t o g r a p h s  a n d  p h o t o  m o n t a g e s  o f  t h e  p r o p o s a l  from 
t h e  p e r s p e c t i v e s  o f  r o a d  u s e r s ,  p e d e s t r i a n s  and 
a d j o i n i n g  residents; 

d i a g r a m m a t i c  i d e n t i f i c a t i o n  o f  p r o p o s e d  property 
r e s u m p t i o n s ,  i f  a n y ,  a n d  a d e s c r i p t i o n  o f  the 
r e s u m p t i o n  p r o c e s s .  I d e n t i f i c a t i o n  o f  o w n e r s h i p  of 
a f f e c t e d  lands; 



t r a f f i c  j u s t i f i c a t i o n s  f o r  t h e  p r o p o s a l ,  indicating 
i t s  r e l a t i o n s h i p  t o  l o c a l  a n d  r e g i o n a l  traffic 
m a n a g e m e n t  strategies; 

j u s t i f i c a t i o n  f o r  t h e  d e s i g n  a n d  r o u t e  o f  the 
p r o p o s a l ,  i n d i c a t i n g  a l t e r n a t i v e  d e s i g n  a n d  route 
o p t i o n s  t h a t  h a v e  b e e n  c o n s i d e r e d ,  particularly 
o p t i o n s  t h a t  w o u l d  m i n i m i s e  i n t r u s i o n  i n t o  private 
p r o p e r t i e s  a n d  w e t l a n d s ,  a n d  r e a s o n s  f o r  selecting 
t h e  p r e f e r r e d  o p t i o n .  I f  t h e  p r e f e r r e d  option 
n e c e s s i t a t e s  r e s u m p t i o n s  o f  p r o p e r t y  o u t s i d e  the 
e x i s t i n g  r o a d  r e s e r v a t i o n  t h e n  t h e s e  proposed 
r e s u m p t i o n s  s h o u l d  b e  s p e c i f i c a l l y  j u s t i f i e d  and 
o p t i o n s  i n v e s t i g a t e d  t o  m i n i m i s e  impacts; 

d e s c r i p t i o n  o f  t h e  s t a t u t o r y  p r o v i s i o n s  and 
a p p r o v a l  p r o c e s s  f o r  t h e  r o a d  i n  r e l a t i o n  t o  the 
p r o v i s i o n s  ( i n c l u d i n g  p e r m i s s i b i l i t y )  o f  relevant 
e n v i r o n m e n t a l  p l a n n i n g  i n s t r u m e n t s  f o r  the 
p r e f e r r e d  a n d  a l t e r n a t i v e  r o a d  o p t i o n s .  T h e  need 
f o r  r e z o n i n g  s h o u l d  b e  considered; 

t h e  i m p a c t  o n  t h e  n a t u r a l  e n v i r o n m e n t  including: 

- r e g i o n a l l y  s i g n i f i c a n t  r e s o u r c e s  a s  identified 
i n  t h e  I l l a w a r r a  R e g i o n a l  E n v i r o n m e n t a l  Plan 
( I R E P )  N o .  1; 

- s c e n i c ,  c o n s e r v a t i o n  a n d  h e r i t a g e  v a l u e s  o f  the 
J a m b e r o o  Valley; 

- t h e  M i n a m u r r a  R i v e r ;  and 

- w e t l a n d s  i d e n t i f i e d  i n  S E P P  N o .  1 4  ( i n  this 
r e g a r d  t h e  m a t t e r s  l i s t e d  i n  A t t a c h m e n t  3 should 
b e  addressed). 

t h e  i m p a c t  o n  a g r i c u l t u r a l  l a n d  resources, 
p a r t i c u l a r l y  l a n d ,  i d e n t i f i e d  i n  I R E ?  N o . ' s  1 and 
2; 

t h e  i m p a c t  o n  e x i s t i n g / f u t u r e  u r b a n  a n d  rural 
r e s i d e n t i a l  d e v e l o p m e n t  a r e a s  a n d  residential 
amenity; 

t h e  i m p a c t  o n  e x i s t i n g / f u t u r e  e c o n o m i c  r e s o u r c e s  of 
t h e  a r e a  i n c l u d i n g  a n y  e x t r a c t i v e  i n d u s t r y  or 
t o u r i s t  i n d u s t r y  ( i n c l u d i n g  t h e  D u n m o r e  Lakes 
proposal); 

t h e  i m p a c t  o n  t h e  h y d r o l o g y  o f  t h e  M i n a m u r r a  flood 
p l a i n  a n d  w e t l a n d s  a n d  p r o p o s e d  d e s i g n  f e a t u r e s  to 
m i t i g a t e  a n y  i d e n t i f i e d  impacts. 



3 

a n  a s s e s s m e n t  o f  t h e  i m p a c t  o f  t h e  p r o p o s a l  on 
A b o r i g i n a l  c u l t u r a l  r e s o u r c e s  a n d  t h e i r  protection. 

6 .  A t t a c h m e n t  N o .  2 i s  a g u i d e  t o  t h e  t y p e  o f  information 
m o s t  l i k e l y  t o  b e  r e l e v a n t  t o  t h e  d e v e l o p m e n t  y o u  propose; 
n o t  a l l  o f  t h e  m a t t e r s  r a i s e d  t h e r e i n  m a y  b e  a p p r o p r i a t e  for 
c o n s i d e r a t i o n  i n  t h e  E I S  f o r  y o u r  p r o p o s a l ;  e q u a l l y ,  the 
g u i d e  i s  n o t  exhaustive. 

7 .  I n  p r e p a r i n g  y o u r  E I S  y o u  s h o u l d  h a v e  r e g a r d  t o  any 
c o m m e n t s  o f  t h e  R o a d s  a n d  T r a f f i c  A u t h o r i t y ,  R i a m a  and 
S h e l l h a r b o u r  M u n i c i p a l  C o u n c i l s  a n d  t h e  F i s h e r i e s  Division 
o f  t h e  D e p a r t m e n t  o f  A g r i c u l t u r e  a n d  F i s h e r i e s  a n d  t a k e  into 
a c c o u n t  a n y  c o m m e n t s  t h e y  c o n s i d e r  m a y  a p p l y  t o  the 
d e t e r m i n a t i o n  o f  t h e  p r o p o s a l .  C o n s u l t a t i o n  s h o u l d  a l s o  be 
m a d e  w i t h  t h e  D e p a r t m e n t  o f  W a t e r  R e s o u r c e s ,  t h e  Soil 
C o n s e r v a t i o n  S e r v i c e ,  t h e  N a t i o n a l  P a r k s  a n d  Wildlife 
S e r v i c e ,  a n d  i n c o r p o r a t e  t h e i r  v i e w s  o f  t h e  p r o p o s a l  in 
r e l e v a n t  c o n s i d e r a t i o n s  i n  t h e  EIS. 

8 .  S h o u l d  y o u  r e q u i r e  a n y  f u r t h e r  i n f o r m a t i o n  regarding 
t h i s  m a t t e r  p l e a s e  d o  n o t  h e s i t a t e  t o  c o n t a c t  u s  again. 

faithfully, 

h a r l e s  Hill 
A c t i n g  Manager 
A s s e s s m e n t s  Branch 
A s  D e l e g a t e  f o r  t h e  D i r e c t o r  



DEPARTMENT OF PLANNING 
ATTACHMENT NO. lA 

STATUTORY REQUIREMENTS FOR ENVIRONMENTAL IMPACT STATEMENTS 

I n  a c c o r d a n c e  w i t h  P a r t  I V  o f  t h e  E n v i r o n m e n t a l  P l a n n i n g  and 
A s s e s s m e n t  A c t ,  1 9 7 9 ,  a n  e n v i r o n m e n t a l  i m p a c t  statement 
( E I S )  m u s t  m e e t  t h e  f o l l o w i n g  requirements. 

P u r s u a n t  t o  c l a u s e  3 4  o f  t h e  E n v i r o n m e n t a l  P l a n n i n g  and 
A s s e s s m e n t  R e g u l a t i o n ,  1 9 8 0 ,  a s  a m e n d e d ,  t h e  c o n t e n t s  o f  an 
E I S  s h a l l  i n c l u d e  t h e  f o l l o w i n g  matters: 

( a )  f u l l  d e s c r i p t i o n  o f  t h e  d e s i g n a t e d  development 
p r o p o s e d  b y  t h e  d e v e l o p m e n t  application; 

( b )  a s t a t e m e n t  o f  t h e  o b j e c t i v e s  o f  t h e  proposed 
d e s i g n a t e d  development; 

( c )  a f u l l  d e s c r i p t i o n  o f  t h e  e x i s t i n g  environment 
l i k e l y  t o  b e  a f f e c t e d  b y  t h e  p r o p o s e d  designated 
d e v e l o p m e n t ,  i f  c a r r i e d  out; 

( d )  i d e n t i f i c a t i o n  a n d  a n a l y s i s  o f  t h e  likely 
e n v i r o n m e n t a l  i n t e r a c t i o n s  b e t w e e n  t h e  proposed 
d e s i g n a t e d  d e v e l o p m e n t  a n d  t h e  environment; 

( e )  a n a l y s i s  o f  t h e  l i k e l y  e n v i r o n m e n t a l  i m p a c t s  or 
c o n s e q u e n c e s  o f  c a r r y i n g  o u t  t h e  p r o p o s e d  designated 
d e v e l o p m e n t  ( i n c l u d i n g  i m p l i c a t i o n s  f o r  u s e  and 
c o n s e r v a t i o n  o f  energy); 

( f )  j u s t i f i c a t i o n  o f  t h e  p r o p o s e d  d e s i g n a t e d  development 
i n  t e r m s  o f  e n v i r o n m e n t a l ,  e c o n o m i c  a n d  social 
considerations; 

( g )  m e a s u r e s  t o  b e  t a k e n  i n  c o n j u n c t i o n  w i t h  the 
p r o p o s e d  d e s i g n a t e d  d e v e l o p m e n t  t o  p r o t e c t  the 
e n v i r o n m e n t  a n d  a n  a s s e s s m e n t  o f  t h e  likely 
e f f e c t i v e n e s s  o f  t h o s e  measures; 

( g l ) d e t a i l s  o f  e n e r g y  r e q u i r e m e n t s  o f  t h e  proposed 
d e v e l o p m e n t  a n d  m e a s u r e s  t o  b e  t a k e n  t o  conserve 
energy; 

( h )  a n y  f e a s i b l e  a l t e r n a t i v e s  t o  t h e  c a r r y i n g  o u t  o f  the 
p r o p o s e d  d e s i g n a t e d  d e v e l o p m e n t  a n d  r e a s o n s  for 
c h o o s i n g  t h e  l a t t e r ;  and 

( i )  c o n s e q u e n c e s  o f  n o t  c a r r y i n g  o u t  t h e  proposed 
development. 

T h e  E I S  m u s t  a l s o  t a k e  i n t o  a c c o u n t  a n y  m a t t e r s  r e q u i r e d  by 
t h e  D i r e c t o r  o f  P l a n n i n g  p u r s u a n t  t o  c l a u s e  3 5  o f  the 
R e g u l a t i o n ,  w h i c h  m a y  b e  i n c l u d e d  i n  t h e  a t t a c h e d  letter. 

T h e  E I S  m u s t  b e a r  a c e r t i f i c a t e  a s  r e q u i r e d  b y  clause 
2 6 ( 1 ) ( b )  o f  t h e  Regulation. 



DEPARTMENT OF PLANNING 
ATTACHMENT NO. 1B 

STATUTORY REQUIREMENTS FOR ENVIRONMENTAL IMPACT STATEMENTS. 

I n  a c c o r d a n c e  w i t h  P a r t  V o f  t h e  E n v i r o n m e n t a l  P l a n n i n g  and 
A s s e s s m e n t  A c t ,  1 9 7 9 ,  a n  e n v i r o n m e n t a l  i m p a c t  s t a t e m e n t  ( E I S )  must 
m e e t  t h e  f o l l o w i n g  requirements. 

P u r s u a n t  t o  c l a u s e  5 7  o f  t h e  E n v i r o n m e n t a l  P l a n n i n g  a n d  Assessment 
R e g u l a t i o n ,  1 9 8 0 ,  a s  amended: 

( 1 )  A n  e n v i r o n m e n t a l  i m p a c t  s t a t e m e n t  r e f e r r e d  t o  in 
s e c t i o n  1 1 2  ( 1 )  o f  t h e  A c t  s h a l l  b e  p r e p a r e d  i n  w r i t t e n  form 
a n d  s h a l l  b e  s i g n e d  b y  t h e  p e r s o n  w h o  h a s  p r e p a r e d  it. 

( 2 )  T h e  c o n t e n t s  o n  a n  e n v i r o n m e n t a l  i m p a c t  statement 
r e f e r r e d  t o  i n  s u b c l a u s e  ( 1 )  s h a l l  i n c l u d e  t h e  following 
matters:- 

( a )  a f u l l  d e s c r i p t i o n  o f  t h e  p r o p o s e d  activity; 

( b )  s t a t e m e n t  o f  t h e  o b j e c t i v e s  o f  t h e  p r o p o s e d  activity; 

( c )  a f u l l  d e s c r i p t i o n  o f  t h e  e x i s t i n g  e n v i r o n m e n t  likely 
t o  b e  a f f e c t e d  b y  t h e  p r o p o s e d  a c t i v i t y ,  i f  carried 
out; 

( d )  i d e n t i f i c a t i o n  a n d  a n a l y s i s  o f  t h e  l i k e l y  environmental 
i n t e r a c t i o n s  b e t w e e n  t h e  p r o p o s e d  a c t i v i t y  a n d  the 
environment; 

( e )  a n a l y s i s  o f  t h e  l i k e l y  e n v i r o n m e n t a l  i m p a c t s  or 
c o n s e q u e n c e s  o f  c a r r y i n g  o u t  t h e  p r o p o s e d  activity 
( i n c l u d i n g  i m p l i c a t i o n s  f o r  u s e  a n d  c o n s e r v a t i o n  of 
energy); 

( f )  j u s t i f i c a t i o n  o f  t h e  p r o p o s e d  a c t i v i t y  i n  t e r m s  of 
e n v i r o n m e n t a l ,  e c o n o m i c  a n d  s o c i a l  considerations; 

( g )  m e a s u r e s  t o  b e  t a k e n  i n  c o n j u n c t i o n  w i t h  t h e  proposed 
a c t i v i t y  t o  p r o t e c t  t h e  e n v i r o n m e n t  a n d  a n  assessment 
o f  t h e  l i k e l y  e f f e c t i v e n e s s  o f  t h o s e  measures; 

( g l )  d e t a i l s  o f  e n e r g y  r e q u i r e m e n t s  o f  t h e  proposed 
d e v e l o p m e n t  a n d  m e a s u r e s  t o  b e  t a k e n  t o  conserve 
energy; 

( h )  a n y  f e a s i b l e  a l t e r n a t i v e s  t o  t h e  c a r r y i n g  o u t  o f  the 
p r o p o s e d  a c t i v i t y  a n d  t h e  r e a s o n s  f o r  c h o o s i n g  the 
latter; 

( i )  c o n s e q u e n c e s  o f  n o t  c a r r y i n g  o u t  t h e  p r o p o s e d  activity. 

T h e  E I S  m u s t  a l s o  t a k e  i n t o  a c c o u n t  a n y  m a t t e r s  r e q u i r e d  by 
t h e  D i r e c t o r  o f  P l a n n i n g  p u r s u a n t  t o  c l a u s e  5 8  o f  the 
R e g u l a t i o n ,  w h i c h  m a y  b e  i n c l u d e d  i n  t h e  a t t a c h e d  letter. 

T h e  E I S  m u s t  b e a r  a c e r t i f i c a t e  a s  r e q u i r e d  b y  c l a u s e  5 9  of 
t h e  Regulation. 



DEPARTMENT OF PLANNING 
ATTACHMENT NO 2 

ADVICE ON THE PREPARATION OF AN ENVIRONMENTAL IMPACT 
STATEMENT ( E I S )  FOR A MAJOR ROAD DEVELOPMENT I N  A RURAL/ 
SUBURBAN ENVIRONMENT 

P u r s u a n t  t o  S 1 1 2  o f  t h e  E n v i r o n m e n t a l  P l a n n i n g  and 
A s s e s s m e n t  A c t ,  1 9 7 9 ,  w h e r e  a p r o p o s a l  i s  a prescribed 
a c t i v i t y  o r  w h e r e  a p r o p o s a l  i s  l i k e l y  t o  significantly 
a f f e c t  t h e  e n v i r o n m e n t ,  a d e t e r m i n i n g  a u t h o r i t y  m u s t ,  before 
d e c i d i n g  w h e t h e r  t o  p r o c e e d  w i t h  t h e  p r o p o s a l ,  c o n s i d e r  an 
E I S  p r e p a r e d  i n  r e s p e c t  o f  t h e  proposal. 

I t  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  d e t e r m i n i n g  a u t h o r i t y  to 
d e c i d e  w h e t h e r  a n  E I S  i s  r e q u i r e d  ( u n l e s s  t h e  p r o p o s a l  i s  a 
p r e s c r i b e d  a c t i v i t y ) .  W h i l e  t h e  s i t e  characteristics 
l a r g e l y  d e t e r m i n e  t h e  n e e d  f o r  a n  E I S  t o  b e  p r e p a r e d ,  in 
g e n e r a l  m a j o r  r o a d  d e v e l o p m e n t s  i n  rural/suburban 
e n v i r o n m e n t s  h a v e  t h e  p o t e n t i a l  t o  c r e a t e  p r o b l e m s  f o r  local 
r e s i d e n t s  a n d  l a n d h o l d e r s  d u e  t o  l a n d  r e s u m p t i o n ,  l o s s  of 
a c c e s s ,  s e v e r e n c e  e f f e c t s  o n  a g r i c u l t u r a l  activities, 
s t e r i l i s a t i o n  o f  m i n e r a l s ,  n o i s e  g e n e r a t i o n ,  e r o s i o n  and 
s i l t a t i o n ;  a n d  i m p a c t s  o n  f l o r a  a n d  f a u n a ,  v i s u a l  amenity, 
l o c a l  a n d  r e g i o n a l  t r a f f i c  f l o w s ,  a n d  l o c a l  commercial 
interests. 

T h e  p u r p o s e  o f  t h i s  p a p e r  i s  t o  o u t l i n e  v a r i o u s  issues 
r e l e v a n t  t o  t h e  p r e p a r a t i o n  a n d  c o n s i d e r a t i o n  o f  a n  E I S  for 
s u c h  m a j o r  r o a d  d e v e l o p m e n t s .  I t  i s  i n t e n d e d  t o  a s s i s t  the 
p r e p a r a t i o n  o f  t h e  E I S .  I t  i s  t h e  applicant's 
r e s p o n s i b i l i t y  t o  i d e n t i f y  a n d  a d d r e s s ,  a s  f u l l y  as 
p o s s i b l e ,  t h e  m a t t e r s  r e l e v a n t  t o  t h e  s p e c i f i c  development 
p r o p o s a l  i n  c o m p l y i n g  w i t h  t h e  s t a t u t o r y  r e q u i r e m e n t s  for 
E I S  p r e p a r a t i o n  ( s e e  A t t a c h m e n t  No 1). 

T h e  m a t t e r s  n o m i n a t e d  i n  t h i s  p a p e r  a r e  n o t  i n t e n d e d  a s  a 
c o m p r e h e n s i v e  i d e n t i f i c a t i o n  o f  a l l  i s s u e s  w h i c h  m a y  arise 
i n  r e s p e c t  o f  s u c h  a m a j o r  r o a d  d e v e l o p m e n t .  S o m e  o f  the 
i s s u e s  n o m i n a t e d  m a y  n o t  b e  r e l e v a n t  t o  a s p e c i f i c  proposal. 
On t h e  o t h e r  h a n d ,  t h e r e  m a y  b e  o t h e r  i s s u e s ,  n o t  included, 
t h a t  a r e  a p p r o p r i a t e  f o r  c o n s i d e r a t i o n  i n  t h e  EIS. 

I n f o r m a t i o n  p r o v i d e d  s h o u l d  b e  c l e a r ,  s u c c i n c t  a n d  objective 
a n d ,  w h e r e  a p p r o p r i a t e ,  b e  s u p p o r t e d  b y  m a p s ,  plans, 
d i a g r a m s  o r  o t h e r  d e s c r i p t i v e  d e t a i l .  T h e  p u r p o s e  o f  the 
E I S  i s  t o  e n a b l e  m e m b e r s  o f  t h e  p u b l i c ,  t h e  determining 
a u t h o r i t y  a n d  t h e  D e p a r t m e n t  o f  P l a n n i n g  t o  properly 
u n d e r s t a n d  t h e  e n v i r o n m e n t a l  c o n s e q u e n c e s  o f  t h e  proposed 
development. 



1 .  D e s c r i p t i o n  o f  t h e  proposal. 

T h e  d e s c r i p t i o n  o f  t h e  p r o p o s a l  s h o u l d  p r o v i d e  general 
b a c k g r o u n d  i n f o r m a t i o n  o n  t h e  l o c a t i o n  o f  t h e  p r o p o s e d  road 
w o r k s ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o ,  a n d  c o m p a t i b i l i t y  with, 
t h e  a r t e r i a l  a n d  l o c a l  r o a d  n e t w o r k  a n d  a n y  traffic 
m a n a g e m e n t  s c h e m e s  i n  f o r c e  o r  p r o p o s e d  a n d  i n c l u d i n g  the 
c r i t e r i a  u s e d  f o r  r o u t e  s e l e c t i o n .  I t  s h o u l d  p r o v i d e  an 
i n d i c a t i o n  o f  a d j a c e n t  d e v e l o p m e n t s ,  a n d  l a n d  use 
a c t i v i t i e s ,  a s  w e l l  a s  d e t a i l s  o f  t h e  s i t e ,  l a n d  tenure, 
z o n i n g s  a n d  r e l e v a n t  f o r w a r d  p l a n n i n g  p r o p o s a l s ,  a n d  any 
o t h e r  l a n d  u s e  c o n s t r a i n t s  i n c l u d i n g  n a t u r a l  environmental 
f e a t u r e s  s e n s i t i v e  t o  t h e  i m p a c t  o f  t h e  proposal. 

I t  m a y  a l s o  b e  a p p r o p r i a t e  f o r  t h e  E I S  t o  d e s c r i b e  statutory 
p r o c e d u r e s  f o r  i m p l e m e n t i n g  t h e  proposal. 

T h i s  s e c t i o n  s h o u l d  p r o v i d e  s p e c i f i c  i n f o r m a t i o n  o n  the 
n a t u r e ,  i n t e n t  a n d  f o r m  o f  t h e  d e v e l o p m e n t .  Particular 
d e t a i l s  t h a t  m a y  g e n e r a l l y  b e  r e l e v a n t  include: 

T h e  f o r m  a n d  p h y s i c a l  d i m e n s i o n s  o f  t h e  proposed 
r o a d w o r k s ,  i n c l u d i n g  l o c a t i o n s  a n d  d i m e n s i o n s  o f  bridge 
s t r u c t u r e s  a n d  a s s o c i a t e d  facilities. 

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

. P r e s e n c e  o f  m e d i a n  s t r i p s ,  b a r r i e r s  t o  p e d e s t r i a n s ,  and 
g r a d e  s e p a r a t i o n  p r o p o s a l s  a t  i n t e r s e c t i n g  roads. 

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

. F l o o d  p r e v e n t i o n  measures. 

. A l t e r a t i o n s  t o  a c c e s s  t o  a d j o i n i n g  properties. 

. R e s u m p t i o n s  r e q u i r e d  o f  e x i s t i n g  d e v e l o p m e n t  to 
a c c o m m o d a t e  t h e  p r o p o s e d  road. 

. C o n s t r u c t i o n  p r o b l e m s  e n v i s a g e d  i n c l u d i n g  s t a g i n g  of 
w o r k s ,  s o u r c e  a n d  t r a n s p o r t  a n d  a s s e m b l y  o f  p l a n t  and 
m a t e r i a l s ,  e m p l o y m e n t  d e t a i l s ,  c o n s t r u c t i o n  c a m p s ,  access 
a r r a n g e m e n t s ,  a l t e r n a t i v e  r o u t e s  a n d  t r a f f i c  management 
p r o p o s a l s  f o r  l o c a l  a n d  t h r o u g h  t r a f f i c ,  a n d  h o u r s  of 
o p e r a t i o n  f o r  d e m o l i t i o n / c o n s t r u c t i o n  w o r k s  etc. 

. r e h a b i l i t a t i o n  p r o p o s a l s  o n  completion. 

2 .  D e s c r i p t i o n  o f  t h e  Environment. 

T h i s  s e c t i o n  s h o u l d  p r o v i d e  d e t a i l s  o f  t h e  e n v i r o n m e n t  in 
t h e  v i c i n i t y  o f  t h e  d e v e l o p m e n t  a r e a  a n d  a l s o  o f  a s p e c t s  of 
t h e  e n v i r o n m e n t  l i k e l y  t o  b e  a f f e c t e d  b y  a n y  f a c e t  o f  the 
p r o p o s a l .  I n  t h i s  r e g a r d ,  p h y s i c a l ,  n a t u r a l ,  s o c i a l  and 
e c o n o m i c  a s p e c t s  o f  t h e  e n v i r o n m e n t  s h o u l d  b e  d e s c r i b e d  to 
t h e  e x t e n t  n e c e s s a r y  f o r  a s s e s s m e n t  o f  t h e  environmental 
i m p a c t  o f  t h e  p r o p o s e d  d e v e l o p m e n t .  I n  particular: 

. G e o g r a p h y ,  t o p o g r a p h y ,  g e o l o g y  a n d  g e o t e c h n i c a l  data, 
m e t e o r o l o g y ,  h y d r o l o g y  etc. 

. N o i s e  a n d  a i r  q u a l i t y  w h e r e  a p p r o p r i a t e  f o r  impact 
consideration. 



. Aesthetics. 

. F l o r a  a n d  f a u n a  w i t h  p a r t i c u l a r  r e g a r d  f o r  sensitive 
e n v i r o n m e n t s  s u c h  a s  wetlands. 

. A g r i c u l t u r a l  a n d  m i n i n g  a c t i v i t i e s  t h a t  m a y  b e  affected 
b y  t h e  p r o p o s e d  works. 

. U t i l i t i e s  a n d  communications. 

. B u i l d i n g s  o r  i t e m s  h a v i n g  architectural/heritage 
significance. 
E x i s t i n g  t r a f f i c  l e v e l s  a n d  t r a f f i c  f l o w  patterns. 
S o c i o  e c o n o m i c  a s p e c t s  i n c l u d i n g  l o c a l  commercial 
activities. 

3 .  A s s e s s m e n t  o f  A l t e r n a t i v e  Routes. 

T h e  E I S  s h o u l d  i n c l u d e  a p r o p e r  a s s e s s m e n t  o f  the 
a l t e r n a t i v e  r o u t e s  c o n s i d e r e d  i n  t h e  f e a s i b i l i t y  s t u d y  for 
t h e  p r o p o s a l  i n c l u d i n g  t h e  k e y  p h y s i c a l  a n d  engineering 
c o n s t r a i n t s  a s  w e l l  a s  t h e  e n v i r o n m e n t a l  a n d  economic 
f a c t o r s  p e r t i n e n t  t o  s a m e  i n c l u d i n g  c l e a r  r e a s o n s  for 
r e j e c t i n g  s u c h  a l t e r n a t i v e s  i n  f a v o u r  o f  t h e  recommended 
proposal. 

4 .  A n a l y s i s  o f  E n v i r o n m e n t a l  impacts. 

E n v i r o n m e n t a l  i m p a c t s  u s u a l l y  a s s o c i a t e d  w i t h  a m a j o r  road 
d e v e l o p m e n t  i n  a r u r a l / s u b u r b a n  e n v i r o n m e n t  a n d  related 
a c t i v i t i e s  a r e  l i s t e d  b e l o w .  W h e r e  r e l e v a n t  t o  t h e  specific 
p r o p o s a l ,  t h e s e  s h o u l d  b e  a d d r e s s e d  i n  t h e  E I S ,  t a k i n g  into 
a c c o u n t  t h e  a d e q u a c y  o f  s a f e g u a r d s  p r o p o s e d  t o  m i n i m i s e  them 
b o t h  d u r i n g  c o n s t r u c t i o n  a n d  w h e n  i n  u s e  a f t e r  completion: 

. L i k e l y  n o i s e  d i s t u r b a n c e  c a u s e d  b y  t h e  c o n s t r u c t i o n  of 
t h e  r o a d ,  a n d  b y  t r a f f i c  o p e r a t i n g  o n  t h e  completed 
r o a d w a y ,  o n  a n y  n e a r b y  r e s i d e n t i a l  a n d  commercial 
b u i l d i n g s .  A m a p  d e p i c t i n g  a n t i c i p a t e d  n o i s e  contour 
l e v e l s  i n  r e l a t i o n  t o  r e s i d e n c e s  a n d  i n h a b i t a n t s  involved 
m a y  b e  n e c e s s a r y .  C o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  both 
e x i s t i n g  a n d  p r o p o s e d  r e s i d e n t i a l  d e v e l o p m e n t s  f o r  such 
a n  analysis. 

. E m i s s i o n  o f  a i r  p o l l u t a n t s  f r o m  v e h i c u l a r  traffic 
a f f e c t e d  b y  t h e  p r o p o s a l ,  a n d  t h e i r  i m p a c t  o n  t h e  local 
a n d  r e g i o n a l  environment. 

. S t o r m w a t e r  r u n o f f  a n d  e r o s i o n  a n d  s i l t a t i o n  potential. 

. I m p a c t  o n  n a t u r a l  v e g e t a t i o n  a n d  f a u n a l  m o v e m e n t ,  flood 
p l a i n s ,  d r a i n a g e  p a t t e r n s ,  ( p a r t i c u l a r l y  sedimentation 
f r o m  c o n s t r u c t i o n  activity). 

. M i n e r a l  s t e r i l i z a t i o n  a n d  s u b s i d e n c e  potential. 

. V i s u a l  i m p a c t ,  p a r t i c u l a r l y  o n  r e s i d e n t i a l  developments 
b y  b o t h  d a y  a n d  n i g h t  t a k i n g  i n t o  a c c o u n t  t h e  following 
e f f e c t s  o f  t h e  p r o p o s e d  road: 

- S c a l e  i n  r e l a t i o n  t o  t h e  n a t u r a l  l a n d s c a p e  a n d  adjacent 
r e s i d e n t i a l  a n d  c o m m e r c i a l  development. 

- A p p e a r a n c e  f r o m  n e a r b y  a n d  afar. 
- L i g h t i n g  e f f e c t s  o n  e x i s t i n g  a n d  p r o p o s e d  residential/ 

c o m m e r c i a l  buildings. 



. C h a n g e s  i n  t r a f f i c  patterns. 

. I m p a c t s  o f  t r a f f i c  a t  e n t r y / e x i s t  points. 
I m p a c t  o n  h i s t o r i c  b u i l d i n g s ,  h e r i t a g e  i t e m s  a n d  matters 
o f  a r c h a e o l o g i c a l  interest. 

. E f f e c t  o n  c o m m e r c i a l  a n d  a g r i c u l t u r a l  o p e r a t i o n s  and 
c h a n g e s  i n  c o m m u n i t y  c h a r a c t e r i s t i c s  c a u s e d  b y  severence. 

I n  a d d i t i o n ,  a n y  p o t e n t i a l  f o r  h a z a r d  o r  r i s k s  t o  public 
s a f e t y  a n d  a n y  p r o p o s a l  t o  m o n i t o r  a n d  r e d u c e  environmental 
i m p a c t s  s h o u l d  b e  included. 

5 .  C o n t a c t  w i t h  r e l e v a n t  G o v e r n m e n t  Authorities. 

I n  p r e p a r i n g  t h e  E I S ,  i t  i s  s u g g e s t e d  t h a t  a u t h o r i t i e s ,  such 
a s  t h o s e  l i s t e d  b e l o w ,  s h o u l d  b e  c o n s u l t e d  a n d  their 
c o m m e n t s  t a k e n  i n t o  a c c o u n t  i n  t h e  EIS. 

T h e  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  i n  r e g a r d  t o  air, 
w a t e r  a n d  n o i s e  i m p a c t s  a n d  r e l e v a n t  p o l l u t i o n  control 
l e g i s l a t i o n  requirements. 

. T h e  T r a f f i c  A u t h o r i t y  w i t h  r e g a r d  t o  t r a f f i c  a n d  road 
d e v e l o p m e n t  aspects. 

. A n y  s e r v i c i n g  a u t h o r i t i e s  w h i c h  m a y  b e  r e q u i r e d  t o  supply 
w a t e r ,  p o w e r ,  etc. 
T h e  S o i l  C o n s e r v a t i o n  S e r v i c e  w i t h  r e g a r d  t o  erosion 
control. 

. T h e  D e p a r t m e n t  o f  A g r i c u l t u r e  a n d  F i s h e r i e s  w i t h  regard 
t o  i m p a c t  o n  a g r i c u l t u r a l  activities. 

. T h e  D e p a r t m e n t  o f  M i n e r a l s  a n d  E n e r g y  w i t h  r e g a r d  to 
m i n e r a l  s t e r i l i s a t i o n  a n d  subsidence. 

. T h e  H e r i t a g e  C o u n c i l  o f  NSW i f  t h e  p r o p o s a l  i s  l i k e l y  to 
a f f e c t  a n y  p l a c e  o r  b u i l d i n g  h a v i n g  h e r i t a g e  significance 
f o r  t h e  State. 

. T h e  N a t i o n a l  P a r k s  a n d  W i l d l i f e  S e r v i c e  w i t h  r e g a r d  to 
i m p a c t  o n  k n o w n  a r c h a e o l o g i c a l  sites. 
L o c a l  C o u n c i l s  t h r o u g h  w h o s e  a r e a s  t h e  r o a d  passes. 

I t  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  p e r s o n  p r e p a r i n g  t h e  E I S  to 
d e t e r m i n e  t h o s e  D e p a r t m e n t s  r e l e v a n t  t o  t h e  proposed 
development. 

5 .  S u p p o r t i n g  information. 

T h e  E I S  s h o u l d  r e f e r  b y  s u i t a b l e  a p p e n d i c e s  t o  a l l  relevant 
s t u d i e s / i n v e s t i g a t i o n s  t h a t  h a v e  b e e n  c a r r i e d  o u t  i n  support 
o f  t h e  p r o p o s a l s .  T h i s  s u p p o r t i n g  d o c u m e n t a t i o n  s h o u l d  be 
m a d e  a v a i l a b l e  d u r i n g  t h e  p e r i o d  o f  p u b l i c  d i s p l a y  o f  the 
EIS. 



ATTACHMENT 3 

D I R E C T O R ' S  REQUIREMENTS FOR S E P P  1 4  WETLANDS 

( a )  I d e n t i f i c a t i o n  o f  t h e  w e t l a n d ' s  h a b i t a t s  a n d  ecological 
v a l u e s  a n d  o f  i t s  w a t e r  c h a r a c t e r i s t i c s  including: 

( 1 )  a v e g e t a t i o n  s u r v e y  a n d  m a p  ( p r e f e r a b l y  a t  a scale 
o f  1 : 4  0 0 0 )  t o  p a r t i c u l a r l y  i n d i c a t e  t h e  occurrence 
o f  a n y  r a r e  o r  e n d a n g e r e d  p l a n t  s p e c i e s ,  their 
v a l u e s  a n d  t h e  e x t e n t  o f  a n y  w e e d  infestation; 

( 2 )  a f a u n a l  s u r v e y  d e s c r i b i n g  t h e  b i r d s  (both 
i n d i g e n o u s  a n d  m i g r a t o r y ) ,  r e p t i l e s ,  a m p h i b i a n s  and 
m a m m a l s  ( i n c l u d i n g  b a t s )  o f  t h e  a r e a  a n d  the 
o c c u r r e n c e  o f  a n y  r a r e  o r  e n d a n g e r e d  a n d  protected 
s p e c i e s ;  and 

( 3 )  a n  a n a l y s i s  o f  t h e  s u r f a c e  a n d  g r o u n d w a t e r  quality 
a n d  h y d r o l o g i c a l  regime. 

( b )  A l t e r n a t i v e s  t o  t h e  s i t e  a n d  t o  t h e  p r o p o s a l  including 
t h e  r e a s o n s  a n d  j u s t i f i c a t i o n  f o r  c h o o s i n g  t h e  proposed 
d e v e l o p m e n t  a t  t h i s  location. 

( c )  A d i s c u s s i o n  o f  t h e  e n v i r o n m e n t a l  i m p l i c a t i o n s  o f  the 
p r o p o s a l  i n c l u d i n g  b u t  n o t  l i m i t e d  t o  t h e  following: 

( 1 )  a n  a s s e s s m e n t  o f  t h e  c h a n g e s  i n  t h e  distribution 
a n d  a b u n d a n c e  o f  p l a n t  a n d  a n i m a l  species; 

( 2 )  a d e s c r i p t i o n  o f  t h e  d e s i g n  f e a t u r e s  incorporated 
i n  t h e  p r o p o s e d  d e v e l o p m e n t  t o  g u a r d  a g a i n s t  actual 
a n d  p o t e n t i a l  d i s t u r b a n c e s  t o  t h e  vegetation, 
f a u n a ,  w a t e r  q u a l i t y  a n d  h y d r o l o g i c a l  regime; 

( 3 )  a d e s c r i p t i o n  o f  m e a s u r e s  p r o p o s e d  t o  b e  t a k e n  to 
g u a r d  a g a i n s t  a c t u a l  a n d  p o t e n t i a l  d i s t u r b a n c e s  to 
t h e  v e g e t a t i o n ,  f a u n a ,  w a t e r  q u a l i t y  and 
h y d r o l o g i c a l  r e g i m e  d u r i n g  t h e  c o n s t r u c t i o n  and 
o p e r a t i o n  o f  t h e  proposal. 

T h i s  d i s c u s s i o n  s h o u l d  n o t  b e  l i m i t e d  t o  d i r e c t  effects 
w i t h i n  t h e  s i t e  p r o p o s e d  t o  b e  d e v e l o p e d ;  i t  s h o u l d  include 
c o n s i d e r a t i o n  o f  p o s s i b l e  e f f e c t s  o n  p r o c l a i m e d  w e t l a n d s  not 
i n c l u d e d  i n  t h e  d e v e l o p m e n t  proposal. 

( d )  A d e s c r i p t i o n  o f  a n y  p r o p o s e d  m e a s u r e  i n t e n d e d  to 
o f f s e t  l o s s e s  i n  w e t l a n d  v a l u e s  o r  o t h e r  environmental 
i m p a c t s  w h i c h  m a y  o c c u r  i f  t h e  d e v e l o p m e n t  i s  allowed 
t o  p r o c e e d  s u c h  as: 

( 1 )  t h e  p r e p a r a t i o n  a n d  a d o p t i o n  o f  a m a n a g e m e n t  plan 
w h i c h  p r o v i d e s  f o r  t h e  e n h a n c e m e n t  o f  w e t l a n d s  not 
a f f e c t e d  b y  t h e  proposal; 

( 2 )  t h e  e s t a b l i s h m e n t  e i t h e r  o n  s i t e  o r  n e a r b y  o f  a 
w e t l a n d  h a b i t a t  w h i c h  f u n c t i o n s  t o  r e p l a c e  some 
v a l u e s  l o s t  t h r o u g h  t h e  d e v e l o p m e n t  o r  contributes 
o t h e r  w e t l a n d  values. 



APPENDIX D 

ROAD CORRIDOR ASSESSMENT FACTORS 



1. 

ROAD CORRIDOR ASSESSMENT FACTORS 

Th i s  s e c t i o n  prov ides  a d e f i n i t i o n  o f  t h e  env i r onmen ta l  and 
p l ann ing  f a c t o r s  t h a t  have been i d e n t i f i e d  f o r  c o n s i d e r a t i o n  in 
assessment o f  road c o r r i d o r  a l t e r n a t i v e s .  The f a c t o r s  have been 
d e f i n e d  so t h a t  they  p rov ide  the  bas i s  f o r  a c o m p a r a t i v e  rating 
o f  t h e  o p t i o n s  i n  terms o f  how w e l l  t hey  s a t i s f y  t h a t  factor. 

FACTOR A : TRAFFIC/TRANSPORTATION OBJECTIVES 

The a b i l i t y  o f  a new road t o  meet i t s  designed o b j e c t i v e s  i s  one 
o f  obv ious fundamental importance. This issue therefore 
cons ide rs  t h e  l e v e l  t o  which each c o r r i d o r  would be a b l e  t o  meet 
them. The main components i n  assessing the  per fo rmance o f  a 
c o r r i d o r  on t h i s  issue are as follows. 

Leve l  o f  Safety 

For road users ,  l eve l  o f  s a f e t y  i s  l a r g e l y  a f u n c t i o n  o f  the 
des ign o f  t h e  road. Roads which a re  f l a t  and s t r a i g h t  g i v e  less 
p o t e n t i a l  f o r  road acc idents  than roads which have s h a r p  curves 
o r  s teep c l imbs  o r  drops.  A road which compl ies more w i t h  the 
fo rmer  w i l l  t h e r e f o r e  perform b e t t e r  as opposed t o  t h e  latter. 
I n  a d d i t i o n ,  grade separated access f o r  l o c a l  t r a f f i c  t o  heavily 
t r a f f i c k e d  a r t e r i a l  roads prov ides s i g n i f i c a n t  improvements to 
s a f e t y  i n  comparison t o  a t -g rade  intersections. 

Level o f  Service 

The most important objectives is  t h a t  the road provides an 
acceptable leve l  o f  service in both the immediate and long term. 
Level o f  serv ice is a q u a l i t a t i v e  measure which i s  used to 
describe the general level  o f  comfort and convenience f o r  the 
d r i v e r .  This re la tes  to freedom t o  manoeuvre and t h e  l e v e l  of 
t r a f f i c  congestion. 

Level o f  serv ice can be determined general ly  from the 
re la t ionsh ip  between the number o f  t r a f f i c  lanes and t h e  traffic 
volumes. 

Level o f  service B and C have been determined as t h e  objective 
f o r  the road i n  the short term f o r  weekday and weekend peak 
t r a f f i c  respect ive ly .  Levels o f  service C and D a r e  considered 
appropriate f o r  the long term object ive f o r  weekday and weekend 
peak t r a f f i c  respect ive ly .  The level  o f  service w i l l  be better 
f o r  a road cor r idor  on which t r a f f i c  volumes are less i n  both the 
short and long term, but have equivalent capaci ty  ( i . e .  i f  a 
four  lane road carr ies  less t r a f f i c  than another f o u r  lane  road, 
i t  w i l l  r a t e  higher on t h i s  issue). 



2. 

Long Term Highway Strategy 

Consistency w i t h  road p lanning s t r a t e g i e s  i n  t h i s  case i s  mainly 
concerned w i t h  t h e  long term a b i l i t y  o f  t h e  c o r r i d o r  t o  p r o v i d e  a 
l i n k  w i t h  t he  F6 Freeway. The g r e a t e r  t h e  l e n g t h  o f  t h e  corridor 
which can be used as p a r t  o f  t he  eventua l  long t e r m  highway 
s t r a t e g y ,  t he  b e t t e r  i t  w i l l  perform on t h i s  i s s u e .  I n  this 
regard ,  a f u t u r e  highway al ignment has no t  y e t  been finalised, 
however, i t  i s  assumed t h a t  a l i k e l y  s i t u a t i o n  i s  f o r  the 
c o r r i d o r  t o  bypass the  A lb ion  Park urban area and e n t e r  Rocklow 
Creek V a l l e y  v i a  t he  Wentworth H i l l s /Goosebe ry  H i l l  range.  Also, 
t h e  more l i k e l y  the  c o r r i d o r  i s  ab le  t o  accommodate a road that 
can be upgraded t o  perform as w e l l  as t h e  e x i s t i n g  F6 t h e  higher 
i t  should rate. 

Travel Time and Speed 

These parameters r e l a t e  i n d i r e c t l y  t o  t h e  i tems d i scussed  above. 
W h i l s t  two roads could t h e o r e t i c a l l y  have t h e  same l e v e l  of 
s e r v i c e ,  one may be b e t t e r  because i t  can a l l o w  h i g h e r  speeds and 
t h e r e f o r e  reduce t r a v e l  t ime.  One c o r r i d o r  w i l l  pe r fo rm  better 
than another  i f  t he  t y p i c a l  average t r a v e l  t i m e  between two 
common p o i n t s  i s  lower. 

FACTOR B : LAND USE IMPACTS 

As f a r  as poss ib l e ,  the adverse e f f e c t s  on e x i s t i n g  land use and 
development have been minimised in the course o f  identifying 
potent ia l  corridors ( i . e .  constraints mapping). However, with 
the information o f  and easement not iona l ly  60 metres wide, 
impacts on some properties w i l l  be i n e v i t a b l e ,  and the e x t e n t  of 
t h i s  w i l l  be important. The elements t o  consider  i n  assessment 
o f  t h i s  f a c t o r  are discussed below. 

E f f e c t  on Residential  Property 

The number o f  actual  res ident ia l  or r u r a l  b u i l d i n g s  (including 
c u r t i l a g e )  is  a major component in assessing t h e  performance of 
the corr idor  options in  t h i s  issue. Obviously, t h e  more homes 
and other f ixed property and/or improvements t h a t  f a l l  i n  the 
corr idor ,  the lower i t s  rating. 

Rural Property Severance 

Whilst actual demolition o f  homes and improvements i s  o f  major 
s igni f icance,  a corr idor which a f fec ts  adjacent land,  causing 
property severance, can have s imi la r  impacts. The res idua l  land 
may no longer be able to support a v iab le  business ( e . g .  as a 
da i ry  farm),  and thereaf ter  the ex is t ing  use o f  t h e  land is 
e f f e c t i v e l y  destroyed by the corridor. 

A potent ia l  route w i l l  therefore r a t e  more h i g h l y  where it 
general ly  follows property boundary l ines as opposed t o  bi— 
sections which create pockets o f  non—viable r e s i d u a l  land. The 
greater  the value and extent ( i . e .  mi lk quotas, va lue  o f  site 
improvements) o f  the rura l  property a f f e c t e d ,  t h e  lower the 
corr idor  w i l l  r a t e  on t h i s  issue. 



3. 

Resource Sterilisation 

The assessment w i l l  a l s o  need t o  cons ide r  t h e  p o t e n t i a l  resources 
t h a t  t h e  c o r r i d o r  may s t e r i l i s e .  Th is  cou ld  i n c l u d e  valued 
m ine ra l  resources ( i . e .  quar ry  b a s a l t ) ,  and v a l u a b l e  agricultural 
land ( i . e .  pas tu re  land i n  Terragong Swamp). The s u i t a b i l i t y  of 
t h e  r o u t e  w i l l  t h e r e f o r e  depend upon the  s i z e  and v a l u e  o f  the 
land resources a f f e c t e d ,  and the  e x t e n t  t o  wh ich  future 
u t i l i s a t i o n  w i l l  be constrained. 

FACTOR C : FUTURE LAND USE IMPLICATIONS 

Fu tu re  land use o b j e c t i v e s  and s t r a t e g i e s  o f  r e l e v a n c e  t o  the 
Study a r e  e v i d e n t  i n  severa l  forms, i n c l u d i n g  s t a t u t o r y  plans, 
p o l i c i e s  and a l s o  i n  c u r r e n t  rezoning and development 
a p p l i c a t i o n s .  A p re fe r red  r ou te  w i l l  p r e f e r a b l y  cause t h e  least 
i n t e r f e r e n c e  o r  c o n f l i c t  w i t h  such p lans and proposals. 

Planned/Proposed Development 

The most impor tan t  f a c t o r  i n  assessing c o r r i d o r  s u i t a b i l i t y  in 
terms o f  t h i s  issue i s  whether t h e  c o r r i d o r  w i l l  a f f e c t  l a n c  that 
i s  a l r e a d y  zoned o r  approved f o r  development. The corridor 
should be r a t e d  according t o  the  area o f  t h e  land  directly 
a f f e c t e d ,  as w e l l  as the  sca le  t ime- f rame and v a l u e  o f  the 
development proposed. For example, a road c o r r i d o r  t h r o u g h  a 
planned r e s i d e n t i a l  area w i l l  per form lower t h a n  a corridor 
th rough a proposed r u r a l  r e s i d e n t i a l  a rea .  S i m i l a r l y ,  a corridor 
th rough land which has development approval  and soon t o  occur, 
w i l l  pe r fo rm lower  than a c o r r i d o r  which a f f e c t s  l and  w h i c h  is 
rezoned, b u t  where ac tua l  development p roposa ls  a r e  n o t  y e t  as 
imminent. 

I n d i r e c t  Impacts 

As ide  f rom t h e  d i r e c t  e f f e c t s  t h a t  a c o r r i d o r  w o u l d  have i f  it 
t r a v e r s e d  a planned o r  proposed development s i t e ,  t h e r e  i s  a l s o  a 
need t o  assess t h e  impacts o f  a c o r r i d o r  which s k i r t s  t h e  site. 
I n  t h i s  r e g a r d ,  va r ious  p r o x i m i t y  e f f e c t s  such as  access 
problems, t r a f f i c  no ise,  emissions and v i s u a l  impac t ,  may 
d i m i n i s h  t h e  q u a l i t y  o r  va lue  o f  t h e  proposa l  t o  some e x t e n t _  On 
t h e  o t h e r  hand, c o r r i d o r  p r o x i m i t y  cou ld  have d e c i d e d  benefits. 
f o r  i n s t a n c e ,  exposure o f  a proposed t o u r i s t  s i t e  c o u l d  have 
s i g n i f i c a n t  commercial benefits. 

Longer Term Planning 

Another  assessment issue i s  the e f f e c t  c o r r i d o r s  on t h e  longer 
te rm p l a n n i n g  s t r a t e g i e s  o f  both l o c a l  and s t a t e  government 
a u t h o r i t i e s .  Th is  inc ludes r e l a t i o n s h i p s  t o  l and  i d e n t i f i e d  as 
s u i t a b l e  f o r  long term urban expansion, as w e l l  as land t o  be 
preserved f o r  a g r i c u l t u r a l / r e s o u r c e  purposes.  w h i l s t  the 
p o t e n t i a l  o f  t h e  land may no t  be r e f l e c t e d  i n  c u r r e n t  local 
env i ronmenta l  p lans ,  i d e n t i f i c a t i o n  i n  s t u d i e s  and long term 
p l ann ing  s t r a t e g y  p o l i c i e s  should be cons ide red .  The g r e a t e r  the 
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p o t e n t i a l  adverse impact o r  r e s t r i c t i o n  t h a t  a c o r r i d o r  might 
have on such p lans ,  the lower i t  should r a t e .  T h i s  i t e m  of 
f u t u r e  land use should not a f f e c t  t he  r a t i n g  o f  t h e  o p t i o n  t o  the 
same e x t e n t  as t he  above items. 

FACTOR D : LOCAL ACCESSIBILITY 

The e x t e n t  t o  which loca l  v e h i c u l a r  access would be a f f e c t e d  by  a 
p o t e n t i a l  r ou te  w i l l  s t r o n g l y  i n f l uence  i t s  s u i t a b i l i t y .  This 
r e l a t e s  t o  both loca l  and reg iona l  access, as w e l l  as access  to 
and w i t h i n  i n d i v i d u a l  p r o p e r t i e s .  These elements a r e  discussed 
below. 

Access t o  Res iden t i a l  Areas 

Ease o f  access t o  e x i s t i n g  r e s i d e n t i a l  areas i s  a major 
c o n s i d e r a t i o n  i n  t he  p lann ing o f  a highway c o r r i d o r .  T h i s  can be 
assessed by q u a l i t y  o f  proposed c ross ings  o r  c o n n e c t i o n s  between 
l o c a l  roads and the  highway. Grade separated interchanges 
p rov i de  a h igh l e v e l  o f  access, w h i l s t  at—grade intersections, 
p e r m i t t i n g  uncon t ro l l ed  r i g h t  t u rns  t o  and f rom a main highway, 
p rov ide  a low and o f ten  dangerous form o f  l o c a l  access. 
S i m i l a r l y ,  a new highway t o  t he  west would e l i m i n a t e  most o f  the 
through t r a f f i c  on the e x i s t i n g  Pr inces Highway, and t h u s  permit 
much s a f e r  access along l o c a l  roads t o  res idences ,  shops and 
facilities. 

Access t o  Rural  Properties 

I n  t h e  case o f  western bypass op t i ons ,  a highway c o r r i d o r  can 
have s i g n i f i c a n t  e f f e c t s  on i n d i v i d u a l  r u r a l  p r o p e r t y  access. 
The easement requ i red  f o r  a new road w i l l  o f t e n  s e v e r  property 
access roads f rom loca l  s e r v i c e  roads ( e . g .  d r i veways  connecting 
t o  Swamp Road). Accord ing ly ,  these p r o p e r t i e s  may be provided 
w i t h  e i t h e r  t unne l s  o r  b r i dges ,  o r  a l t e r n a t i v e l y ,  an e n t i r e l y  new 
access road.  I f  t h i s  i s  n o t  poss ib l e ,  then  i t  may be p r u d e n t  to 
acqu i r e  t h e  whole p rope r t y .  The performance o f  t h i s  i s s u e  is 
determined by t h e  number o f  r u r a l  p r o p e r t y  access r o a d s  t h a t  will 
be severed. 

Access w i t h i n  Rura l  Properties 

W h i l s t  access t o  and from r u r a l  p r o p e r t i e s  has been considered 
above, access w i t h i n  an i n d i v i d u a l  p r o p e r t y  must a l s o  be 
examined. For l a r g e  r u r a l  ho ld ings  ( e . g .  " R i v e r s d a l e " ,  "Myree 
H i l l "  and "C lover  H i l l " ) ,  w i t h i n  p r o p e r t y  access i s  i m p o r t a n t  for 
t h e i r  commercial v i a b i l i t y .  Thus c o r r i d o r s  t h a t  s e v e r  such 
access have t h e  p o t e n t i a l  t o  s i g n i f i c a n t l y  a f f e c t  t h e  viability 
o f  f a rm ing .  The c o r r i d o r  should be ra ted  a c c o r d i n g  t o  t h e  number 
and s e v e r i t y  o f  ho ld ings affected. 
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FACTOR E : COMMUNITY AND BUSINESS IMPACTS 

Th is  f a c t o r  i s  concerned ma in ly  w i t h  a comparison o f  t h e  road 
o p t i o n s  i n  terms o f  how they  would impact on t h e  residential 
community o f  Kiama i n  t he  s tudy area ( i . e .  p r i m a r i l y  northern 
Kiama suburbs and r u r a l  r e s i d e n t i a l  areas such as Jamberoo), and 
a l s o  t h e  business and commercial a c t i v i t i e s  o f  Kiama. R a t i n g  the 
o p t i o n s  on t h e  bas is  o f  business and s o c i a l  changes t h e y  would 
cause shou ld  be based on the  f o l l o w i n g  items : 

Pedestrian Safety 

The impacts o f  major  road c o n s t r u c t i o n  on n o n - v e h i c u l a r  access in 
t h e  l o c a l  area i s  an impor tant  community c o n s i d e r a t i o n .  The 
assessment o f  t h i s  issue should take  account o f  severa l  matters, 
i n c l u d i n g  loss  o f  f l e x i b i l i t y  i n  rou tes  a v a i l a b l e  f o r  pedestrains 
and b i k e  r i d e r s ,  t h e  number o f  people a f f e c t e d  and any change in 
s a f e t y  f e a t u r e s .  The r a t i n g  o f  c o r r i d o r s  w i l l  l a r g e l y  depend on 
t h e  p r o v i s i o n  o f  and q u a l i t y  o f  design o f  a p p r o p r i a t e  facilities. 

Disrupt ion o f  Community Facilities 

Any c o r r i d o r  which would d i r e c t l y  o r  i n d i r e c t l y  a f f e c t  the 
u t i l i t y  o f  a community f a c i l i t y  o r  s i t e ,  should be r a t e d  lower 
acco rd ing  t o  t h e  na ture  o f  the  change o r  d i s r u p t i o n ,  t h e  number 
o f  peop le  and events a f f e c t e d ,  and t h e  l i k e l y  d u r a t i o n  o f  the 
impac t .  The f a c i l i t i e s  which should be assessed would include 
schoo l s ,  r e c r e a t i o n  and s p o r t i n g  areas,  community c e n t r e s ,  clubs, 
etc. 

Town Cent re  Links 

The a v a i l a b i l i t y  and ease o f  access t o  Kiama town c e n t r e  f o r  both 
l o c a l  r e s i d e n t s  and non - loca l  t r a f f i c  ( e . g .  t r a v e l l e r s  and 
t o u r i s t s )  i s  v i t a l l y  impor tan t  t o  t h e  economic w e l l - b e i n g  o f  most 
bus iness  o p e r a t i o n s .  An o p t i o n  which p rov ides  various 
o p p o r t u n i t i e s  f o r  sa fe ,  d i r e c t  and e f f i c i e n t  access t o  and from 
t h e  town c e n t r e  r a t e s  h i g h e r  than an o p t i o n  which p r o v i d e s  only 
l i m i t e d  o r  r e s t r i c t e d  access. 

Isolat ion/Severance Effects 

Aside f rom t h e  more tang ib le ,changes t o  a c c e s s i b i l i t y ,  major 
new roads i n c l u d i n g  town bypasses and ded ica ted road corridors 
th rough  urban c e n t r e s ,  can a l s o  r e s u l t  i n  p s y c h o l o g i c a l  impacts 
which m igh t  be descr ibed i n  terms o f  a personal  sense of 
community severance caused by t h e  road as a b a r r i e r ,  o r  o f  the 
community as a whole becoming i s o l a t e d  f rom t h e  ' o u t s i d e  world' 
due t o  a road bypass. I n  t h i s  regard ,  t h e  basis o r  c r i t e r i a  for 
making judgements on d i f f e r e n t  corridors is difficult. 

Dangerous and Hazardous Goods 

General community s a f e t y  i n  r e l a t i o n  t o  t he  t r a n s p o r t  o f  such 
goods, should a l s o  f i g u r e  i n  t h e  e v a l u a t i o n .  The number of 
people i n  c l o s e  p r o x i m i t y  o f  t he  c o r r i d o r  and p o t e n t i a l l y  at 
r i s k ,  i s  an impor tan t  c o n s i d e r a t i o n ,  as i s  t h e  p r o b a b i l i t y  for 
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acc iden ts .  Assuming comparable road s a f e t y  s t a n d a r d s  w o u l d  be 
achieved i n  each c o r r i d o r ,  i t  would be d i f f i c u l t  t o  assess 
acc iden t  probability. 

FACTOR F : ENVIRONMENTAL HERITAGE 

This  assessment f a c t o r  i s  de f ined  t o  encompass a d i v e r s e  r a n g e  of 
issues,  bu t  g e n e r a l l y  inc lude s i t e s ,  l o c a t i o n s ,  b u i l d i n g s  and 
items which have some importance i n  terms o f  b o t h  n a t u r a l  and 
c u l t u r a l  he r i t age  va lue.  The r a t i n g  o f  c o r r i d o r  o p t i o n s  should 
t h e r e f o r e  focus on the  b i o l o g i c a l  and p h y s i c a l  a t t r i b u t e s  o f  the 
land t raversed  by the  c o r r i d o r ,  as w e l l  as any A b o r i g i n a l  and 
European he r i t age  resources which have been identified. 

Assessment o f  t he  c o r r i d o r s  i n  terms o f  t h i s  f a c t o r  i s  largely 
concerned w i t h  determining the  degree t o  wh ich  r o a d  construction 
would adverse ly  a f f e c t  o r  reduce the  s i g n i f i c a n c e  o f  these 
n a t u r a l  and c u l t u r a l  values. 

Nature Conservat ion Values 

The present  na tu ra l  conservat ion values o r  i n t r i n s i c  natural 
q u a l i t i e s  o f  an area would be a f u n c t i o n  o f  c r i t e r i a  such as : 

o how w e l l  the  vegeta t ion  communities o r  n a t u r a l  ecosystems 
a re  represented o r  p ro tec ted  i n  areas nea rby  o r  elsewhere 

o presence o f  r a r e  o r  endangered f l o r a  o r  fauna 

o presence o f  s i g n i f i c a n t  e c o l o g i c a l  a s s o c i a t i o n s  (e.g. 
unusual a n i m a l - h a b i t a t  relationships) 

o t h e  s i z e  and shape o f  t he  area and i t s  f u n c t i o n  a s  a 
n a t u r a l  c o r r i d o r  o r  land m a t r i x  component 

o degree o f  d is tu rbance o r  condition 

o importance o f  the area f o r  educa t i ona l  and scientific 
purposes 

o ou ts tand ing  phys ica l  form such as g e o l o g i c a l  features, 
water  bodies o r  vege ta t ion  structure. 

A combinat ion o f  these i tems, w i t h  t h e  f i r s t  t h r e e  p r o b a b l y  of 
most importance, should p rov ide  t h e  bas i s  o f  a j udgemen t  a s  to 
whether t he  n a t u r a l  environment a long t h e  c o r r i d o r  i s  of 
s i g n i f i c a n c e ,  and i f  so, whether t he  f e a t u r e s  a r e  important 
l o c a l l y ,  o r  s i g n i f i c a n t  from a reg iona l  o f  b r o a d e r  perspective. 
The r a t i n g  o f  t h e  c o r r i d o r  should then be e s t a b l i s h e d  by 
assessing both t h e  ex ten t  o f  t he  impact o r  change t h a t  road 
c o n s t r u c t i o n  would have, as w e l l  as t h e  s i g n i f i c a n c e  o f  t h e  areas 
affected. 

Typ ica l  na ture  conservat ion areas and a t t r i b u t e s  i n  t h e  study 
area w i l l  i nc lude  es tua r ine  wetlands (most o f  w h i c h  a r e  protected 
by S ta te  Environmental Planning P o l i c y  14) ,  remnant  forest 
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communi t ies,  wa te r  bodies and i n d i v i d u a l  t r e e s .  I t  i s  important 
t o  no te  t h a t  when eva lua t i ng  e f f e c t s  on e c o l o g i c a l  sys tems,  i t  is 
n o t  o n l y  t h e  immediate d i r e c t  impacts o f  c o n s t r u c t i o n  wh ich  are 
o f  consequence. New roads can cause env i ronmenta l  change both 
w e l l  beyond t h e  c o n s t r u c t i o n  s i t e  ( e . g .  d ra inage  and water 
e f f e c t s .  downstream w i l d l i f e  c o r r i d o r  severance) ,  and w e l l  into 
t h e  future. 

Cul tu ra l  Heritage 

I n  terms o f  c u l t u r a l  resource va lues,  t h e  assessment o f  corridors 
r e l i e s  on judgement o f  s i g n i f i c a n c e  u s u a l l y  made by  relevant 
a u t h o r i t i e s  such as a rchaeo log i s t s ,  NPWS, H e r i t a g e  C o u n c i l  and 
t h e  Na t i ona l  T r u s t .  The r a t i n g  i s  o the rw ise  t h e  same i n  t h a t  the 
g r e a t e r  t h e  e f f e c t  o f  road c o n s t r u c t i o n  on i d e n t i f i e d  heritage 
resources ,  t h e  less  s u i t a b l e  t he  c o r r i d o r  w i l l  be.  The t y p e s  of 
i t ems ,  p laces  and f ea tu res  which are  l i k e l y  t o  f i g u r e  most in 
t h i s  assessment, would inc lude  s i t e s  o f  s i g n i f i c a n c e  to 
A b o r i g i n a l  c u l t u r e  ( e . g .  poss ib le  b u r i a l  s i t e s ,  artefacts), 
h i s t o r i c  b u i l d i n g s  from e a r l y  se t t l emen t  i n  t h e  a rea  and places 
o f  importance h i s t o r i c  events. 

Na tu ra l  va lues  should not  f i g u r e  any more p r o m i n e n t l y  i n  the 
r a t i n g  than c u l t u r a l l y  impor tant  f e a t u r e s ,  b u t  i t  i s  e v i d e n t  that 
t h e r e  w i l l  be less o f  the  l a t t e r  i n  terms o f  bo th  number o f  sites 
and area covered. 

FACTOR G : VISUAL/LANDSCAPE CHANGES 

Construction o f  a major highway in any o f  the c o r r i d o r s  would 
r e s u l t  i n  changes t o  the landscape. The s i g n i f i c a n t  scenic 
q u a l i t i e s  o f  the  Kiama area are considered t o  be most important 
a t t r a c t i o n  f o r  tour is ts  t o  the area and through t r a v e l l e r s ,  and 
indeed one o f  the reasons why Kiama continues t o  be a popular 
place t o  l i v e .  The importance o f  the Jamberoo V a l l e y  as one of 
the  most a t t r a c t i v e  locations in NSW is  evident i n  t h e  regional 
plan which seeks t o  protect  t h a t  character .  To assess the 
c o r r i d o r  options on the basis o f  visual and landscape changes, 
the  fo l lowing issues should be examined. 

Landscape Quality 

The ex is t ing  scenic c h a r a c t e r i s t i c s  o f  t h e  area t h a t  t h e  corridor 
t raverses must f i r s t  be assessed. For most c o r r i d o r s ,  the 
d i v e r s i t y  o r  richness o r  v i s u a l  elements w i l l  change along its 
length.  This can be defined by landscape zones o r  u n i t s  which 
de l inea te  areas o f  s i m i l a r  scen ic  quality. 

Sensitivity 

While a cor r idor  may traverse h i g h l y  scen ic  l ands ,  the 
diminution o f  t h a t  landscape by the road would be o f  less 
consequence i f  only a r e l a t i v e l y  small number o f  people regularly 
enjoyed or  had access t o  t h e  view. By c o n t r a s t ,  i f  a relatively 
l a r g e r  number o f  people were r e g u l a r l y  i n  t h e  v i s u a l  ca tchment  of 
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t h e  c o r r i d o r  ( e . g .  major thoroughfare ,  a busy p u b l i c  l o c a t i o n ,  a 
r e s i d e n t i a l  a rea ) ,  then the  l eve l  o f  s e n s i t i v i t y  t o  landscape 
a l t e r a t i o n  would be expected t o  be much higher. 

Incremental Change 

This re fers  to t he  i n t r o d u c t i o n  o f  a new f e a t u r e  i n  the 
landscape. Widening the  Pr inces Highway i s  w i t h i n  an existing 
c o r r i d o r ,  w h i l s t  any western c o r r i d o r  i s  a new f e a t u r e  on the 
landscape. 

Road User Views 

Also  o f  re levance t o  comparison o f  o p t i o n s ,  b u t  o f  less 
importance than the  above issues,  i s  t h e  v a r i e t y  and q u a l i t y  of 
views t h a t  road users would en joy .  Many t o u r i s t s  t r a v e l  t o  Kiama 
on s i g h t  seeing t o u r s  o f  the  coun t r ys i de ,  and as s u c h ,  the 
importance o f  views from the  var ious  c o r r i d o r s  s h o u l d  n o t  be 
d ismissed.  In  s imple terms, the  c o r r i d o r  which o f f e r s  t h e  widest 
v a r i e t y  o f  ou t looks  and landscape f e a t u r e s  w i l l  g e n e r a l l y  receive 
t h e  h ighes t  rating. 

FACTOR H : TRAFFIC NOISE/AIR QUALITY 

The l e v e l  o f  t r a f f i c  noise generated f rom a newly  operating 
roadway development i s  an impor tant  f a c t o r  i n f l u e n c i n g  the 
i d e n t i f i c a t i o n  o f  a p re fe r red  c o r r i d o r .  I t  i s  n o t e d  however, 
t h a t  t h e  assessment should assume t h a t  the RTA would erect 
t y p i c a l  no ise  c o n t r o l  devices ( e . g .  b a r r i e r s  and e a r t h  mounds) in 
l o c a t i o n s  expected t o  rece ive  high no ise  l e v e l s .  I n  terms o f  air 
q u a l i t y  impacts associated w i t h  v e h i c l e  em iss i ons ,  i t  i s  unlikely 
t h a t  any o f  t h e  c o r r i d o r  op t ions  would have significant 
advantages. As such, t h i s  f a c t o r  would have m i n i m a l  i n f l u e n c e  in 
assess ing t h e  o p t i o n s .  The main items i n  t h i s  f a c t o r  a r e  as 
follows. 

Number o f  Residences Affected 

One o f  the f i r s t  indications o f  how wel l  a p o t e n t i a l  corridor 
w i l l  perform on the issue o f  noise and a i r  p o l l u t i o n  i s  the 
number o f  people po ten t i a l l y  a f fected.  Whi ls t  t h e r e  i s  not yet 
widespread agreement on the most appropriate index t o  measure 
noise, the 63dBA L10 (18 hour) has been adopted f o r  residences 
incorporating a 45dBA (Leg) internal  measure between 10 .00  pm and 
6 .00  am. For assessing the western proposals, houses w i t h i n  150 
metres o f  the corr idor  were quant i f ied as a basis f o r  comparative 
assessment. 

The more people who are l i k e l y  to have exposure t o  above the 
c r i t e r i a ,  the worse the corr idor  w i l l  perform. A measure o f  the 
performance o f  a corr idor with respect to  a i r  p o l l u t i o n  i s  also 
the number o f  people l i k e l y  to  be a f fec ted .  However, t h i s  i s  a 
somewhat more s u b j e c t i v e  assessment. 
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Poten t i a l  f o r  Noise Attenuation 

Whi lst  many people may be p o t e n t i a l l y  exposed t o  h i g h  noise 
l e v e l s ,  t h e  scope f o r  noise a t t e n u a t i o n  measures could 
e f f e c t i v e l y  e l i m i n a t e  t r a f f i c  no ise problems. T h i s  w i l l  depend 
upon topography and whether the  road i s  loca ted  above o r  below 
s u r f a c e  l e v e l  ( i . e .  f i l l  o r  c u t ) .  Below su r f ace  l e v e l  noise 
a t t e n u a t i o n  i s  much eas ie r  and more effective. 

S e n s i t i v e  Locations 

As w e l l  as t h e  number o f  people a f f e c t e d ,  t h e  t y p e  o f  land use 
a f f e c t e d  w i l l  a l s o  be an impor tan t  de terminant  i n  c h o o s i n g  a 
c o r r i d o r .  Schools f o r  example, r e q u i r e  more s t r i n g e n t  noise 
c o n t r o l s  ( i . e .  55dBA L10), and t h e r e f o r e  w i l l  need t o  be 
cons idered  i n  t h e  assessment. The road c o r r i d o r  w i l l  perform 
b e t t e r  where t h e  fewest noise s e n s i t i v e  l o c a t i o n s  ( e . g .  schools, 
h o s p i t a l s ,  convalescent  homes, churches) a re  affected. 

FACTOR I : ENGINEERING PRACTICALITY 

Th i s  f a c t o r  r e l a t e s  t o  the  d i f f i c u l t i e s  and problems o f  building 
a road w i t h i n  t h e  c o r r i d o r ,  o r  converse ly ,  t h e  r e l a t i v e  ease of 
c o n s t r u c t i o n .  Key items which war ran t  c o n s i d e r a t i o n  when rating 
t h e  c o r r i d o r  op t i ons  are l i s t e d  below. Assessment o f  engineering 
p r a c t i c a l i t y  assumes t h a t  road design standards such as 
h o r i z o n t a l  and v e r t i c a l  a l ignment  are  g e n e r a l l y  s a t i s f i e d ,  and 
t h a t  the road w i l l  not r e s u l t  in s i g n i f i c a n t  change t o  flooding 
patterns upstream or downstream. 

Construction Cost 

Whi ls t  t h i s  f a c t o r  w i l l  be incorporated in the Benefit/Cost 
analysis  (as a separate f inanc ia l  assessment), i t  i s  a l s o  an 
important planning consideration. Obviously the  l ess  c o s t l y  the 
construct ion,  the easier  i t  is  t o  obtain the necessary funding. 
Incorporated i n  cost are earthworks, pavement, drainage, 
s t ructures ,  u t i l i t i e s ,  the swamp crossing, erosion c o n t r o l s ,  land 
s t a b i l i s a t i o n ,  noise attenuation measures, landscaping, property 
adjustments and acquisitions. 

Duration 

The l onge r  t h e  d u r a t i o n  o f  c o n s t r u c t i o n ,  t h e  h i g h e r  t h e  impacts 
t o  t r a f f i c  f l o w s  and i n t e r r u p t i o n s .  Obv ious ly ,  t h e  s h o r t e r  the 
c o n s t r u c t i o n  t i m e ,  t he  g r a t e r  t he  economic r e t u r n  o f  t h e  project 
t o  t h e  community. 
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T r a f f i c  Management 

Road c o n s t r u c t i o n  a c t i v i t i e s  can be s i g n i f i c a n t l y  hampered by 
t r a f f i c  f l ows  on o r  near the  c o r r i d o r .  The s t a g i n g  o f  works to 
c a t e r  f o r  t r a f f i c  can become ve ry  complex, d e p e n d i n g  on features 
such as t r a f f i c  volumes, d u r a t i o n  o f  peak f l o w s ,  a v a i l a b i l i t y  of 
space f o r  de tours ,  i n t e r i m  d i v e r s i o n s  o f  t r a f f i c  and t h e  t y p e  and 
d i f f i c u l t y  o f  cons t r uc t i on  involved. 
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EXTRACT FROM RTA (1990) 

4 .0  Contemporary flora and fauna 
4.1  Introduction 
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4 . 2  Flora 
4 . 2 . 1  Previous Studies 
4.2.1.1 Wetlands 
Came(1989) studied in detail most of the vegetation contained in SEPP 14 Wetland No 372, located in 
the lower reaches of Minnamurra River. The wetland vegetation demonstrates a complex pattern of 
distribution which can be related largely to the geomorphic evolution of the area. This complexity 
would in itself create numerous ecological habitats and, through these, high faunal diversity. 

Where mangroves flank the river the two species Avicenniarnarina(Grey Mangrove) and Aegiceras 
bomiculatum(River Mangrove) are both present. Inland of these are tidal plains characterised by 
sattmarsh. Towards the river entrance the saltmarsh is dominated by Sporobolus virginicus with 
Sarcocomiaauinqueflora.Triglochin striata and Samolus repens also present. Further upstream the 
rush,,luncus icraussii characterises the sattmarsh, with Phragmites australis. Sporobolus virginicus. 
Suaedaaustralis. Samolus reoens. Sarcocomia quinaueflora and Triglochin striata all present. 

The wetland fringes, or higher areas within the wetlands are characterised by Swamp-oak Casuarina 
glauca forest. In the lower wetland this contains My000rum acuminatum and Glochidion ferdinandt in 
the understorey, with a ground cover dominated by Suaeda australis. In the upper wetlands the 
Swamp-oak forest has a sattmarsh understorey and is fringed inland by the bottlebrush Melaleuca 
styphelioides. 

4.2.1.2 Tabbagong Forest 
Tabbagong Forest is of particular botanical interest. It is located on an area of sandstone talus and, 
presumably because of the lower fertility of this land, was left largely untouched by the early settlers; 
this is in stark contrast to the forests on the adjoining geology, which were mostly cleared for agriculture 

The Department of Main Roads(1986) provided the following list of species 'prominent in forest at 
Tabbagong': 

Trees, small trees, tall shrubs: Other species: 
Acacia floribunda Acaciabinervata 
A,Jrnplexa Breyniaoblongifolia 
f3rachychiton ace rffolium(plant ed?) Goodenia ovata 
Eucalyptus consideniana(?) Hardenbergia violacea 

rnaculata Helichrysurn bracteatum 
a.siebert ijdiosmifoliurn 
Ejereticomis *Juncus effusus 
Exocarpos cupressiformis 'Lantana carnara 
Syncarpia lomulifera Leoidosoerma laterale 
TristaniacOnferta 'Passifloraedulis 

*Pyracanthaangustifolia 
Introduced species 
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4 . 2 . 2  Current Study 

The present study centred on those stands of natural/near natural vegetation located within or close to 
the proposed road easement. For convenience, the results for Tabbagong Forest are presented 
separately from those for elsewhere. 

4.2.2.1 Tabbagong Forest 

Tabbagong Forest is composed of a patchwork of rainforest and wet sclerophyll forest. Those lands 
directly affected or adjoining the proposed highway appear to have been predominantly vegetated by 
a wet sclerophyll forest characterised by Grey lronbark Eucalyptus paniculata, Turpentine Syncarpia 
alomulif era and Blue Gum/Bangalay Eu. saligna/botryoides hybrids. Although partially cleared in some 
places and much disturbed by cattle in others, the understorey of this forest in less-disturbed areas is 
characterised by such rainforest species as White Euodia Euodia micrococca, Native Hibiscus Hibiscus 
heteroohyllus, Sassafrass Doryphora5assatrasa, Pittosporum Pittosoorum undulatum, Common 
Wilkiea Wilkiea huegeliana, Coffee Bush Breyniaoblongifolia, Cheese Tree Glochidion ferdinandi, 
Brown Kurrajong Commersoniafraseri, Native Cherry Exocamos cupressiformis Red Ash Alphitonia 
excelsa, Lilly PiIly Acmenasmithii, Deciduous Fig Ficus 5uperba yar_-nenneana and Orange Thorn 
Citriobatus paucif lows. 

Tabbagong Forest is, however, much more diverse floristically than the above list might suggest; from 
the distribution maps of Fuller & Mills(1985), for instance, perhaps another thirty-five rainforest trees 
alone might reasonably occur in this locality. 

In addition, there have been extensive plantings of tree species alien to the locality around the 
homestead and along ridgelines. Particularly evident are the Spotted Gums Eucalyptus rnaculata, but 
several conifers, palms, other gums(e.g. EIL5ieberisEdLlereticomis.Eu,consideniana). Brush Box 
Loohostemon conferta, Flame Tree 13 ractwchiton pooulneus and truly exotic trees(e.g. Coral Tree 
Erythrina sp, Cape Chestnut Tree Calodendroncapense) are also present. 

The proposed road easement west of `Tabbagong. will require clearance of a large bamboo stand(Site 
17, Figure 4.1)and some Grey Ironbark Eu.sanicufata forest with associated tree species including 
Black Wattle Acaciameamsii, Brush Kurrajong Commersoniafrasert, Red Ash Alphitoniaexcelsa, 
Deciduous Fig Ficus superbeAar fienneana, Lilly Filly Acmenasmithit and Cheese Tree Glochidion 
ferdinandi(Site 16). 

Several planted trees will be affected by the proposed roadway immediately around and to the east of 
the homestead, including eucalypts, conifers, Coral Tree Erythrinasp and Cape Chestnut Tree 
Calodendron capense(Site 18). 

4.2.2.2 Other natural vegetation 

Apart from Tabbagong Forest, several other stands of more-or-less natural vegetation occur within or 
close to the proposed road easement. These stands are shown in Figure 4.1 and their associated 
vegetation is described in Table 4.1 below. 



Figure  4.1 : Stands of natural vegetation within or close to the proposed road 

easement 
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Table 4.1: Stands of  natural vegetation within or close to  the proposed road easement 

S i t e  Vegetation 

1 Swamp Oak glauca forest much disturbed and invaded by exotic species e.g. Lantana 
Lantana camara, Blackberry Flubus vulgaris 

2 A row of trees along fenceline, mostly Casuarina alauca with two conifers(Pinus sp) 

3 A small stand of Bangalay Eucalyptus Dotryoidea with an understorey containing Corkwood 
Duboisiarnyoporoides, Lantana Lantana camara, Bracken Pteridiumpsculentum and Cockspur 
MnIuracochinchinensis 

4 This very important relict of natural vegetation supports a diverse array of tree and shrub 
species. The Bangalay EaLbotQoides characterises the overstorey while mid- and 
understorey species include Maidens Wattle Acaciarnaidenii, Black Wattle rneamsii, Black 
She-Oak AllocasuarinaJittoralis, Coast Banksia Banksiajntegrifolia, Old Man Banksia anksia 
serrata, Red Ash Alphitonia excelsa, Corkwood Duboisia myoporoides, Cheese Tree 
Glochidionferdinandi, Lantana Lantana camara, Bracken Pteridium esculentum Dogwood 
Cassinia aculeata,Climbing Guinea Flower Hibbertia scandens, Common Silkpod Parsonsia 
5traminea 

5 Sedge/rushland characterised by Juncus sp, Cyperaceae River Buttercup Banunculus 
jnundatus and Water Primrose Ludwiciapebloidessspmontevidensis 

6 Site of former homestead/dairy with native species such as Moreton Bay Fig FICUS rnacrophylla, 
Deciduous Fig Ficus superbayarlienneana, Orange Thorn Citriobatus pauciflorus and 
Common Milk Vine Marsdeniarostrata and introduced species like Peppercorn Tree 
Schinus molle, Camphor Laurel Cinnarnomumcamphora Coral Tree Erythrina sp. 

7 Wetland with fringing emergent vegetation and associated rushland . Characterised by Juncus 
sp,Water Ribbons Triglochinprocera 

8 Farm dam with small stand of Swamp Oak Casuarina alauca, Black Wattle Acacijneamsii and 
Cabbage GumEucalyptus amplifolia on embankment. Emergent aquatic vegetation includes 
Bulrush Typhaaustralis.Eleocharis sp, Polygonaceae, Water Primrose Ludwigiapeploides ssp 
rnontevidensiss Water Plantain Alismaplantago-aauatica 

9 Mixed stand of Swamp Oak c,_olauca and Grey Mangrove Avicennia m a i n  with some 
Purple Twining-pea Hardenbergiaviolacea present. Wetland understorey of Creeping Cotula 
Cotulareptans, Sea Rush Juncus kraussii, Creeping Brookweed Samolus repens• Common 
Reed Phragmites austral's, Lantana Lrarnata also present. No regeneration of Casuarina 

1 0 Small stand of Swamp Oak ci_glauca with a much modified understorey and no tree 
regeneration. Wetland towards river with Waterbuttons Cotulacoronopifolia, Creeping Cotula 
Q„rebtans, Sea Rush Juncuskraussii, Seablite Suaeda austral's, Common Reed Phragmites 
australis and Creeping Brookweed Samolus repens 

11 Small patch of highly degraded sub-tropical rainforest, mostly Giant Stinging Tree Dendrocnide 
.excelsa, Coral Tree Erythrina sp. Understorey of Lantana I.... camara, thistles, Cockspur Madura 
cochinchinensis and Orange Thom Citriobatus pauciflorus 
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Site Vegetation 

12 Wetland with Grey Mangrove Avicenniarnarina reaching its upper limit on Minnamurra River, 
scattered Swamp Oaks c_glauca and an understorey dominated by the Common Reed 
Phragmites australis and Sea Rush 3Juncuskraussii 

13 Casuarina forest dominated by the Swamp Oak Casuarina glauca with Prickly-leaved Paperbatic 
Melaleuca,styphelioides, Boobialla Myoporumacuminatum, Willow Bottlebrush Callistemon 
salignus and Cabbage Gum Eucalyptus amplifolia. The climbers Purple Twining-pea 
Hardenbergiaviolacea and Common Silkpod Parsonsiastraminea widespread. Understorey 
includes Sea Celery Agiumnagitrptiim and Scurvy Weed Commelinapyanea. Major waterways 
lined with Common Reed Phragmites australis and Swamp Lily rginumpedunculatum. Small 
wetland areas with Waterbuttons Cotula coronopifolia, Creeping Cotula ,creptans, Seablite 
Suaeda australis, Sea Rush ,Juncus kraussii and Samphire Sarcocornia duinaueflora. Lantana 
Lcamara and Cockspur Macluracochinchinensis also present. Understorey often very 
disturbed by cattle, with introduced species widespread and Casuarina regeneration virtually 
absent 

1 4 Open Casuarina woodland with swampy depressions characterised by e.g. Common Reed 
Phragmites 3ustralis. Creeping Cotula Cotua reotans widespread 

15 Four individual Coral trees Erythrina sp. 

The paucity of regeneration in the Swamp Oak forests is of particular concern. The Department of 
Environment and Planning observed in 1985 that: 'The fisheries division of the Department of 
Agriculture is concerned for the maintenance of bank stability and riparian vegetation along the river. 
The impact of cattle grazing is apparent within a stand of riparian Casuarina sp between the Minnamurra 
Reserve road crossing and a point downstream 2km beyong the butter factory. The stand is aging 
without regeneration resulting in reduced bank stability'. This concern can be extended to all Swamp 
Oak stands examined during the present study and, five years later, the need for urgent remedial work 
is even more pressing. Casuarinas are now dying of old age and falling into the river, without 
appropriate remedial action much of the Swamp forests lining Minnamurra River seem destined to 
disappear within the next few decades. 
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4 . 3  Fauna 
4 .3 .1  Mammals 
It was not possible to carry out any systematic survey of mammals in the time available. However, Table 
4.2 contains those species most likely to occur within the study area. This listing was established by 
reference to Robinson(1988). 

Table 4.2: Mammals likely to occur In the lower Jamberoo Valley 
(based on Robinson(1988), with remarks from that source) 

Species Comments 

Platypus(Ornithornynchus anatinus) 'Common in all streams between Macquarie Rivulet 
and the Shoalhaven'; observed near Jamberoo 
(R.Young, pers.c,omm.) 

*Spiny Anteater (Tachyglossus aculeatus) 
Tiger Cat (Dasyurus maculeatus) 'Found throughout most of the farming and natural 

areas of the district on both the tablelands and the 
coastal plains' 

Brown Antechinus(Antechinus5tuartii) In natural vegetation 
*Long-nosed Bandicoot(Perameles nasuta) 'This species was abundant throughout the whole 

coastal plain' 
Ring-tail Possum (Pseudocheirusperegrinus) One of the most numerous of all the possums 

...found throughout the district...along the coast it 
lives wherever there is sufficient cover' 

Sugar Glider (Petaunis breviceps) 'Frequents a variety of habitats throughout the natural 
and partly forested rural areas of the district where it 
can be classified as generally very common' 

*Brushtail Possum fTrichosurus vulpecula) The species is found throughout the whole area' 
*Swamp Wallaby( Wallabia bicolor) 'By far the most numerous large, native species 

recorded in the survey area' 
*Grey-headed Fruit Bat Pteropuspoliocephalus This species is found throughout the area' 
Gould's Long-eared Bat( Nyctophilus aouldi) 
Lesser Long-eared Batageoffrovil 
Common Bent-wing Bat(Miniopterusschreibersii) 
Gould's Wattled Bat (Chalinolobus gouldii) 
Eastern Water Rat ( Hydromys phrysogaster) 'Found in all the large streams of the area' 
Bush Rat (Battusfuscioes) 'Overall this species is the most numerous wild 

mammal in the survey area' 
*Black Rat( fi,. rattus) This species was trapped along water courses 

through urban areas and rural areas along the coastal 
plains where it is common in suitable habitat' 

*House Mouse( Musmusculus) 'Recorded throughout the surveyed area around 
dwellings and rural properties' 

*Flare (Lepus capensis) `Recorded along the whole of the coastal plains' 
*Rabbit(Oryctolagus cuniculus) 'Found throughout the whole surveyed area in 

cleared countryside and woodland' 
*Fox (Vulpes vulpes) 'Distributed throughout the survey area' 
'Feral Cat(Felis catus) 

Species seen during fieldwork or reported by local residents 
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Particular mention should be made of the distribution of wallabies in the study area. J. Mandl 
(pers.comm.) believes that wallabies occur on his property although he has never seen them. Some 
15-20 wallabies were routinely recorded in Tabbagong Forest until some 18 months ago when it is 
believed they were shot. M. Honey(pers.comm.) has since observed a pair of wallabies in the Forest, 
so that the population may well return to its previous level. These observations suggest very low 
populations of this species in the residual natural lands of the lower Jamberoo Valley, with the 
consequent risk of its extinction. 

Another mammal species of some local interest is the Grey-headed Fruit Bat Pteroouspolioceohalua. 
Although associated with Tabbagong Forest, it appears that this species roosts in a gully on the `Myree 
Hill' property north of Minnamurra River. 

4 . 3 . 2  Birds 

Although no systematic survey of birdlife in the study area was possible in the time available, sixty- 
seven species were observed during field work. This total was increased by the results of a field outing 
by the Illawarra Bird Observers Club to "Glenowrie" on 14th June 1986(Results courtesy of R. Young). 
A small number of additional species were reported by local residents or in the published literature. 
These species are all listed in Table 4.3, with the source of information for each species. 

Table 4.3: Birds of the study area 

Common name Scientific name 

Hoary-headed Grebe poliocephalus poliocephalus(2) 
Australasian Grebe Tachybaotus novaehollandiae(1,2) 
Australian Pelican Pelecanus conspicillatus(1,2) 
Darter Anhingarnelanogaster(2) 
Great Cormorant Etaiammacarbo(2) 
Pied Cormorant avarius(2) 
Little Black Cormorant E. sulcirostris(1,2) 
Little Pied Cormorant ainelanoleucos(1,2) 
Pacific Heron Ardeapacifica(1) 
White-faced Heron povaeho I I andiae(1,2) 
Cattle Egret ArdeolaLa(2) 
Great Egret Egrettaata(1) 
Australasian Bittern otaurus poicilootilus(3) 
Black-necked Stork Xenorhynchus asiaticus(4) 
Sacred Ibis Threskiornis aethiopica(1,2) 
Black Swan Cygnus atratus(2) 
Pacific Black Duck Anas superciliosa(1 2) 
Grey Teal A,, gibberif ro ns(2) 
Chestnut Teal pastanea(1,2) 
Hardhead Aythyaaustralis(4) 
Maned Duck Chenonettaiubata(1,2) 
Osprey Pandionhaliaetus(4) 
Black-shouldered Kite Elanus notatus(1) 
Whistling Kite Haliastur sphenurus(2) 
White-bellied Sea-Eagle Haliaeetusleucogaster(2) 
Little Eagle Hieraaetus rnorphno ides(2) 
Spotted Harrier Circus assimilis(2) 
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Common name Scientif ic name 

Australian Hobby Falco Jongioennis(2) 
Brown Falcon Eperigora(1) 
Brown Quail Coturniuustralis(1) 
Dusky Moorhen Gallinulatenebrosa(1) 
Purple Swamphen Porphyrio porphyrio(1 ,2) 
Eurasina Coot Fulica atra(4) 
Brolga Gruarubicundus(4) 
Masked Lapwing Vanellusrniles(1,2) 
Black-fronted Plover Charadrius melanoos(1) 
Latham's Snipe Gallinagohardwickii(1) 
Silver Gull Laws hovaehollandiae(1,2) 
Spotted Turtledove Strectopeliachinensis(1) 
Crested Pigeon Ocyphaps lophotes(1) 
Galah Cacatuaroseicapilla(1) 
Little Lorikeet Glosso_psittapusilla(2) 
Australian King parrot Alisterus scaoularis(5) 
Eastern Rosella platycercus eximius(1) 
Pallid Cuckoo Cuculus pallidus(1) 
Brush Cuckoo ce-variolosus(1) 
Azure Kingfisher Ceyx azurea(1) 
Laughing Kookaburra Dacelohovaeguineae(1,2) 
Sacred Kingfisher Halcyon5ancta(1) 
Dollarbird Eurystomus orientalis(1) 
Welcome Swallow Hirundoneoxena(1,2) 
Tree Martin Cecroois neoxena(1) 
Fairy Martin arie[(1) 
Richard's Pipit Anthus novaeseelandiae(1,2) 
Black-faced Cuckoo-shrike Coracinanovaehollandiae(1,2) 
Red-whiskered Bulbul Pycnonotus jocosus(1,2) 
Rose Robin Petroicarosea(2) 
Flame Robin aphoenicea(2) 
Scarlet Robin P. mutticolor(2) 
Eastern Yellow Robin Eopsattriazustralis(1 2) 
Golden Whistler Pachycephala olivacea(1,2) 
Rufous Whistler rufiventris(1) 
Blach-f aced Monarch Monarchamelanoosis(1) 
Grey Shrike-thrush Colluricinclaharmonica(1,2) 
Grey Fantail Rhipidurafuliginosa(1,2) 
Willy Wagtail B.Jeucoohrys(1,2) 
Eastern Whipbird Psophodesolivaceus(1) 
Clamorous Reed-Warbler Acrocephalus stentoreus(1) 
Golden-headed Cisticola Cisticolaexili5(1,2) 
Superb Fairy-wren Malurusgyaneus(1,2) 
Variegated Fairy-wren tilamberti(1,2) 
Southern Emu-wren Stipiturus malachurus(2) 
White-browed Scrubwren Sericornisirontalis(1,2) 
Brown Gerygone Gerygonemouki(1,2) 
Brown Thombill Acanthizagiailla(1,2) 
Yellow-rumped Thombill A. Chrysorrnoa(2) 
Yellow Thornbill Lnsam(1,2) 
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Common name Scientific name 

Striated Thornbill Llineata(2) 
White-throated Treecreeper Climacteris Jeucophaea(1,2) 
Lewin's Honeyeater MeliphagaJewinii(1,2) 
New Holland Honeyeater Phylidonyris novaehollandiae(1,2) 
Eastern Spinebill ACanthorhynchus ienuirostris(1,2) 
Mistletoe Bird I i  dleurn hirundinaceum(1,2) 
Spotted Pardalote Pardalotus punctatus(2) 
Striated Pardalote E,. striatus(2) 
Silvereye ZosteropsJateralis(1 2) 
European Goldfinch Carduelis carduelis(1,2) 
House Sparrow Passer domesticus(1) 
Red-browed Firetail Emblemalemporalis(1 2) 
Common Starling Sturnus vulgaris(1,2) 
Common Mynah Acridothereslristis(1) 
Olive-backed Oriole Oriolus sagittatus(1) 
Satin Bowerbird Ptilonorhynchus violaceus(1,2) 
Australian Magpie-lark Grallinabyanoleuca(1,2) 
Grey Butcherbird Cracticus torguatus(1,2) 
Australian Magpie Gymnorhinalibicen(1,2) 
Australian Raven Corvus coronoides(1,2) 

1. Present study 
2. Species recorded at 'Glenowrie' on 14th June 1986 by the Illawarra Bird Observers Club 
3. Mark Honey, personal communication 
4. Department of Environment & Planning(1985) 
5. Robert Young, personal communication 

Particular note should be made of the nesting of the following birds of prey: 

White-bellied Sea-Eagles Haliaeetus Jeucogaster in the Mandl property(J.Mandl, pers. comm.), 
Ospreys Pandionhaliaetus in Tabbagong Forest 

• Brown Falcons Falco berigora in a large fig at Site 6. 

Mention should also be made of the paucity of pigeons, lorikeets and other parrots, and honeyeaters 
seen during fieldwork. This may be attributable to the limited observations made but, more likely, k is 
due to the very limited extent of the residual natural vegetation in the lower Jarnberoo Valley. 

4.3.3 Reptiles and amphibia 
No systematic survey of reptiles and amphibians was possible in the available time. M.Honey(pers. 
comm.) reported Red-bellied Black Snakes Pseudechisporphyriacus and Diamond Pythons Morelia 
soilotes on his property, while an Eastern Water Skink Sphenomorphus quoyil and Eastern Water 
Dragon Physignathus Jesueuriiwere seen near Minnamurra River. A Blue-tongue Lizard Tiligua 
scincoides was found dead on the road between Jamberoo and Kiama. Frogs heard calling in 
Casuarina forest were thought to be the Bleating Tree Frog Litoriadentata. 
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4 . 3 . 4  Fishes 

Although it was not possible in the time available to systematically study the fishes of Minnamurra River, 
the following extract from the Department of Environment and Planning's 1985 Regional 
Environmental Study of Jamberoo Valley gives some idea of the species present: 

The Minnamurra River supports populations of Australian bass, estuary perch and Australian grayling 
(the northernmost extent of this fish which seems to be declining in population). 

'Also likely in the Minnamurra and its permanent tributaries are a variety of gudgeon, common galaxies 
or jollytail, the Australian smelt, the southern blue-eya and the long-finned eel'. 

Further, the study by the Department of Main Roads NSW(1986) of Minnamurra River estuary noted 
that 'juvenile fishes were very abundant: the most common being Blackfish Girellairicusoidata, 
Australian Snapper Chrysoohrysauratus, Yellowfin Bream Acanthopagrus australis, a species of mullet 
(possibly Mugil ceohalus), Dusky Flathead platycephalus fuscus and Silver Biddy Gerres ovatus. All 
species, except the mullet, are of commercial importance.' 

4 . 4  Species of  particular Interest 

Jamberoo Valley is of considerable interest with respect to species of plants and animals which are 
either rare and endangered or approaching the limits of their distribution. This section of the report 
details available information on such species 

4 . 4 . 1  P l a n t  species 

Fuller & Mills(1985) identified several species from Tabbagong Forest which otherwise are absent from 
or of limited distribution on the coastal zone of:central Illawarra, notably: 

• 

Doryphorasassafrass Sassafrass: a common tree of the escarpment rainforests, otherwise only 
found at Tabbagong and Gerroa on the central Illawarra coastal plain 
Elaeocarpus kirtonii Pigeonberry Ash: limited to the escarpment forests with coastal locations 
at Tabbagong and just south of Gerroa 
Eucalyptus fnaculata Spotted Gum: found only at Tabbagong in the central Illawarra; 'This 
occurrence is possibly due to planting than natural regeneration. It is surrounding a farm 
homesite. Limited in extent and lines of trees are evident' 
Ficus coronata Sandpaper Fig: largely restricted to the escarpment rainforests in the central 
Illawarra, but occurring coastally around Gerroa and at Tabbagong 
Symblocos Ihwaitesit Buff Hazelwood: found in the escarpment rainforests with Tabbagong 
and Genoa the only known coastal locations in the central Illawarra 
Syncarpiaglomulifera Turpentine: largely restricted to the lower escarpment and upper valleys 
of the central Illawarra, with isolated stands at Tabbagong and Seven Mile Beach 

The Bird Lime Tree Pisoniaumbellifera occurs uncommonly in the central Illawarra where it is found 
unevenly distributed through rainforest at the base of the escarpment and at Minnamurra Estuary and 
Gerroa(Fuller & Mills,1985). Its preference for subtropical rainforest(Mills,1987) suggests that this 
species may also occur in the Tabbagong Forest. 

Regarding species at or close to their southernmost limits of distribution, Mills(1987) listed the 
following three species as being associated with subtropical rainforest in the district; they may 
therefore well occur in Tabbagong Forest: 

• Native Hibiscus Hibiscus fieterophyllua, which was recorded from Tabbagong Forest in the 
present study and reaches its southern limit of distribution at Kiama 
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Scrub Ironwood Austromyrtus acmenioides, which reaches its southern limit of distribution at 
Jamberoo 
Native Holly Coelebogyne jlicifolia, which occurs in drier rainforest patches or along eucalypt 
forest-rainforest margins(Fairley & Moore,1989) reaches its southern limit of distribution at 
Bombo, near Kiama 

Another rainforest species, Native Celtis Celtispaniculata reaches the southern limit of distribution in 
littoral rainforest on the Minnamurra sand spit. 

The Grey Mangroves Avicenniamatra which extend up Minnamurra River to just upstream of the 
proposed road crossing of the river, have a very restricted distribution in the central Illawarra, occurring 
only at Lake Illawarra entrance and Minnamurra River(Fuller & Mills,1985). 

Although not directly affected by the current roadway proposal, the vegetation of site 4 contains the 
following two species of local interest(Fuller & Mills,1988): 

Black She-oak AllocasuarinaJittoralis: essentially a plateau species within the central Illawarra, 
with only a few coastal locations one of which is the Minnamurra Estuary 
Old Man Banksia Banksia5errata: confined to sandy soils along the coast and on the plateau, 
with only four significant stands in the central Illawarra coastal zone - at Illawarra Lake entrance, 
Bass Point, Minnamurra Estuary, and south of Gerroa 

Finally, there are several rare or threatened plant species which could occur in Tabbagong Forest. 
These are listed below with their known conservation status, as determined by Briggs & Leigh(1988); 
the codes used are as follows: 

2 :Species with a very restricted distribution in Australia and with a maximum geographic range of 
less than 100km 

3 :Species with a range over 100km in Australia but occurring only in small populations which are 
mainly restricted to highly specific habitats 

• :Endangered species in serious risk of disappearing from the wild state within one or two 
decades if present land use and other causal factors continue to operate 

� :Vulnerable species not presently endangered but at risk over a longer period through 
depletion, or which largely occur on sites likely to experience changes in land use which would 
threaten survival of the species in the wild 

• :Species which are rare in Australia but which are not currently considered endangered or 
vulnerable 

• :Species known to be represented within a national park or other proclaimed reserve 

The species in question are: 

Irenepharsustrypherus: occurs in gullies of the coastal region of New South Wales between 
Wollongong and Nowra; present in Budderoo National Park(Bureau of Flora and Fauna, 1982). 
The ecology of this species is poorly understood. Status: 2RC 
Sphaerocionium Ivan: Grows of rocks and trees in rainforests in the attitudinal range 400- 
1200m. Present in Budderoo National Park. Possibly unlikely to be present, as it prefers cool, 
moist locations; however, as several escarpment plants occur in Tabbagong Forest(Fuller & 
Mills,1985), the occurrence of this species at a lower altitude should not be entirely 
discounted. Status: 3RC 
Syzygiurnpaniculatum: distributed from Jervis Bay to Bulahdelah with records from 
St Georges Basin, Beecroft Peninsula, Towra Point and Botany Bay. Occurs mainly in littoral 
rainforest on sand or in subtropical rainforest on sandy soil derived from sandstone 
(Floyd,1989). K.Mills(pers.comm.) considers this species unlikely to be present in Tabbagong 
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forest, but its presence should not be entirely discounted.Status: 3EC 
Typhonium eliosurum: recorded by Leigh, Boden & Briggs(1984) as occurring in or near 
coastal rainforest, or on banks of streams, generally on sandy or loamy soils. Recorded from 
the southern parts of the north coast, the central coast and south coast as far as the Jervis Bay 
district, with the only comparatively recent collections from the Nowra area. Present in Royal 
and MortonNational Parks. Occurrence in Tabbagong Forest considered quite possible 
(K. Mills,pers.comm.)Status: 3EC 
aeLai aranulata: Recorded by Fairley & Moore(1989) as a species of the south coast of New 
South Wales, with a very restricted distribution in the Sydney district. Recorded west of Kiama 
at Saddleback Mountain, in the Jamberoo Valley, Budderoo and Killalea National Parks. Known 
also from Tabbagong Forest(K.Mills, pers.comm.) Status: 2VC 

4 . 4 . 2  Animal  species 

Of particular interest among the fauna associated with Jamberoo Valley is the Australian Grayling 
Prototoctesmaraena(Connell Wagner, 1990). This species is known only from south-east Australia 
including Tasmania. It formerly occurred on mainland Australia north to the Grose River near Sydney 
and south-west to the Otway Ranges in Victoria(McDowal1,1976; Bell,Berra, Jackson, Last & 
Sloane,1980). The northernmost known contemporary locality for the species is Macquarie Rivulet, 
south of Wollongong. The northern limit of the Grayling's range has thus been reduced by some 160 
kilometres. It now extends over some 250 kilometres of southern New South Wales, in rivers east of 
the Great Divide. McDowall(1976) recorded the species from nine localities within its NSW range, while 
Bell et al(1980) added a further five localities. 

The Grayling was once commonly taken by freshwater anglers, but experienced a severe decline in 
numbers throughout most of its range in the latter half of the nineteenth century. Prior to the studies of 
McDowall(1976) and Bell et al(1980), the Australian Grayling was considered the Australian freshwater 
fish species most seriously threatened with extinction(Lake,1971). The species is now generally 
regarded as being rare, and is classified as 'potentially threatened' by the Australian Society for Fish 
Biology. 

4 . 5 Conservation values 

The Jamberoo Valley as a whole has long been highly-regarded for both its high scenic and natural 
values. Almost 15 years ago the National Trust of Australia(NSW)(1976) proposed the creation of the 
Jamberoo-Cambewarra Scenic Protection Area. This proposal subsequently found expression 
through the Illawarra Regional Environmental Plan No 2: Jamberoo Valley(Department of Environment 
and Planning 1985,1987). 

In addition, it is now recognised that several relicts of natural vegetation within or adjoining the 
proposed road easement also have important conservation values; these are considered more fully 
below. 

4.5.1 Minnamurra River wetlands 

The high conservation values of the Minnamurra wetlands are well-recognised. The Department of 
Environment and Planning(1983) stressed that: 'The Minnamurra River estuary is an outstanding 
feature of the valley in particular and the northern half of the Region more generally. It has both local 
and regional significance'. The study continued that the extensive stands of mangroves and saltmarsh 
areas demonstrate 'the importance of the Minnamurra River as a nursery and feeding area for estuarine 
organisms ranging from tube worms and crabs to prawns and oysters. The wetlands also provide 
habitat for many wading birds'. 
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The study concluded: Ìt cannot be stressed strongly enough that the values of the Minnamurra River 
estuary are many and that the estuary is indeed worthy of conservation. The value of wetlands to the 
community is much higher than the purely monetary values reflected, for example, in prawn catch 
figures and sales. These wetlands provide natural recreation areas, areas for scientific study and 
educational use. These non-monetary values are especially significant in this case in view of the 
proximity of the estuary to major residential centres'. 

The Department's recommendations were, inter al l ,  that: 

t. The Minnamurra river estuary should be conserved and protected from development 
pressures 
Conservation protection should include all wetland areas defined on the map(see Figure 4.2) 
To protect the wetland area a buffer zone between the wetland and any future development 
should be created 
There should be no drainage, filling, waste disposal or clearing in the wetland area' 

These values and conservation measures were later re-endorsed by the Department(1985). 

According to Dovers(1983): `Minnamurra River is the largest river in the region, and the mangrove lined 
banks and naturally vegetated areas behind them are one of the most valuable areas remaining'. This 
view is confirmed by the NSW estuarine inventory prepared by the Division of Fisheries, NSW 
Department of Agriculture(West at, 1985). This study established that Minnamurra River estuary 
contains 48.4ha of mangroves, 23.2ha of sea grass beds and 19.7ha of saltmarsh. The estuary thus 
supports the largest area of mangroves between the Georges River in Sydney and the Shoalhaven 
River near Nowra. 

In 1985 State Environmental Planning Policy No 14: Coastal Wetlands was gazetted, 'with the aim of 
ensuring that coastal wetlands are preserved and protected in the environmental and economic 
interests of the State'(Department of Planning,1989). The estuarine wetlands of the Minnamurra 
River(Nos. 372, 373, 374A & B) have all been designated under this policy(see Figure 4.3). 

Mitchell McCotter(1987) observed that `The lower reaches of the Minnamurra estuary, to a large extent, 
still remain in their natural state and represent the last remaining undeveloped estuary between the 
Shoalhaven River and Wollongong'. 

The ecological and economic values of estuarine wetlands are not only now widely recognised by are 
also the subject of a very large literature(e.g. Department of Main Roads,1986; National Trust,1985; 
Angel & Hayes,1983). 

4.5.2 Tabbagong Forest 

Tabbagong Forest is certainly of local and probably of regional conservational significance. As detailed 
in Section 4.4 above six tree species present in Tabbagong Forest are of limited occurrence elsewhere 
in the coastal zone of central Illawarra. Further, at least one and possibly three rainforest species at or 
near to the southern limits of their distribution occur in Tabbagong Forest. Finally, as many as seven 
rare or threatened plant species may well occur in this forest relict. 



Figure 4.2 : Boundary of Minnamurra wetlands 
(as defined by the Department of Environment and Planning, 1983) 
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F i g u r e  4 . 3  : W e t l a n d s  In the  Minnamurra  es tuary  des igna ted  u n d e r  State 

E n v i r o n m e n t a l  P lann ing Po l icy  No 14: Coas ta l  Wetlands 
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4 . 5 . 3  O t h e r  n a t u r a l  vegetation 

Several relicts of natural vegetation within or adjoining the proposed road easement also have 
important conservation values, viz: 

Site 4: A very important relict of eucalypt forest with a partial rainforest understorey; supports 
a diverse fauna, and acts as a faunal reservoir in the lower Jamberoo Valley 

Site 5: This freshwater wetland is an important feeding resource for waterbirds and waders, 
particularly in times of drought 

Site 7: This seasonal fresh swamp has high value as waterfowl habitat: the extent of this 
wetland type on the south coast has been much reduced by agricutture(Goodrick, 
1970). Although small and much degraded by cattle, this wetland has a very high 
conservation value 

Sites 10/12: Estuarine wetlands important to a variety of waterbirds(herons, ibis, egrets) and 
waders(e.g. Latham's Snipe), particularly during droughts 

Sites 13/14: Although much degraded by cattle, these Casuarinaforests have a very high 
conservation value and should be protected from further degradation 

4 . 6  Conclusions 
The natural lands adjoining or directly affected by the proposed roadway have very high ecological 
value: in particular, the Minnamurra River wetlands are considered to be of regional significance. 
Tabbagong Forest may well also be of regional siginificance, especially if further studies demonstrate 
the presence of rare or threatened plant species. It is recommended that the Roads and Traffic 
Authority support a study to establish more conclusively the ecological value of Tabbagong Forest. 
The forest is also important as a relatively large relict of the vegetation which clothed the coastal plains 
of the central Illawarra prior to European settlement. Other relict stands of natural vegetation may have 
some local significance. 
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